
'ƌĞĞƟŶŐƐ͕ 
 
,I�\RX�UHFHLYHG� WKLV� OHWWHU��\RX�DUH�VRPHKRZ� LQYROYHG�ZLWK� LUULJDWLRQ�� �6LQFH�\RX�
KDYH�UHDG�WKLV�IDU�LW�VKRZV�\RX�DUH�LQWHUHVWHG�LQ�LUULJDWLRQ��7KDW�LV�ZK\�ZH�ZRXOG�
OLNH� \RXU� LQYROYHPHQW�� PHPEHUVKLS�� DQG� LQSXW� ZLWK� WKH� 0LFKLDQD� ,UULJDWLRQ�
$VVRFLDWLRQ��0,$�� 

7KH� 0,$� ZDV� IRUPHG� LQ� ����� DV� D� QRQSURILW� SURIHVVLRQDO� RUJDQL]DWLRQ�� � 7KH�
SULPDU\�REMHFWLYHV� 

$� 7R�SURPRWH� 

�� 7KH�GHYHORSPHQW��SURSHU�XVH��PDQDJHPHQW�DQG�DFFHSWDQFH�RI�LUULJDWLRQ�
HTXLSPHQW�SUDFWLFHV� 

�� (GXFDWLRQDO�DFWLYLWLHV�DQG�PDWHULDOV�UHODWHG�WR�HIILFLHQW�LUULJDWLRQ� 

�� :DWHU� DQG� VRLO� FRQVHUYDWLRQ� DQG� PRUH� HFRQRPLFDO� FURS� SURGXFWLRQ�
WKURXJK�WKH�XVH�RI�LUULJDWLRQ� 

%� 7R� DFTXDLQW� SXEOLF� DQG� SULYDWH� VHFWRUV� ZLWK� GHYHORSPHQWV� LQ� WKH� LUULJDWLRQ�
LQGXVWU\��DV�ZHOO�DV�WKH�SDUW� WKH� LQGXVWU\�RFFXSLHV� LQ�ERWK� WKH�HFRQRP\�DQG�
WKH�GHYHORSPHQW�RI�WKH�QDWLRQ� 

&� 7R�FRXQVHO�ZLWK�LQGXVWU\�OHDGHUV�DQG�RWKHUV�RQ�GHVLUDEOH�OHJLVODWLYH�FKDQJHV�
ZKLFK�DIIHFW�WKH�LUULJDWLRQ�LQGXVWU\�DQG�LUULJDWRUV� 

'� 7R� DGYLVH� JRYHUQPHQW� UHJDUGLQJ� LUULJDWLRQ-UHODWHG� DUHDV� WKDW� DIIHFW�� HLWKHU�
GLUHFWO\�RU�LQGLUHFWO\��WKH�SXEOLF�DQG�WKH�LUULJDWLRQ�LQGXVWU\� 

/Ĩ�ǇŽƵ�ŚĂǀĞ�ƋƵĞƐƟŽŶƐ�ĂďŽƵƚ�ǁŚĂƚ�DŝĐŚŝŐĂŶ�/ƌƌŝŐĂƟŽŶ��ƐƐŽĐŝĂƟŽŶ�ĚŽĞƐ͕�ĚŽŶ͛ƚ�
ŚĞƐŝƚĂƚĞ�ƚŽ�ƌĞĂĐŚ�ŽƵƚ�ƚŽ�ŽŶĞ�ŽĨ�ƚŚĞ�ĐƵƌƌĞŶƚ�ŵĞŵďĞƌƐ͘��&ŽůůŽǁŝŶŐ�ŝƐ�ůŝƐƚ�ŽĨ�ĐƵƌƌĞŶƚ�
ďŽĂƌĚ�ŵĞŵďĞƌƐ�ǁŝƚŚ�ƚŚĞŝƌ�Ğ-ŵĂŝů�ĂĚĚƌĞƐƐ͗ 
 

· :ŽĞů��ŶŶĂďůĞ ũŽĞů͘ĂŶŶĂďůĞΛƉĞĞƌůĞƐƐŵŝĚǁĞƐƚ͘ĐŽŵ 
· dŽĚĚ�&ĞĞŶƐƚƌĂ ƚŽĚĚΛƚƌŝƟƵŵŝŶĐ͘ŶĞƚ 
· dŽŵ�&ƌĂŶŬ ƞƌĂŶŬϳϬΛĐŽŵĐĂƐƚ͘ŶĞƚ 
· :ƵƐƟŶ�'ĞŶƚǌ ŐďĨĂƌŵƐΛůŝǀĞ͘ĐŽŵ 
· �ƌŝĂŶ�DĐ<ĞŶǌŝĞ ŵĐŬĞŶǌŝĞŚŝŐŚůĂŶĚĞƌΛŵƐŶ͘ĐŽŵ 
· DŝŬĞ�DŽƌĞŚŽƵƐĞ ŵŵŽƌĞΛŵĂƉůĞŶĞƚ͘ŶĞƚ 
· �ŽƵŐ�WĞĚůĞƌ ĚƉĞĚůĞƌΛŵĂŝƐĐŽ͘ŶĞƚ 
· �ĞŶ�ZƵƐƐĞůů ďĞŶΛƉŵĐĂĨĂƌŵƐ͘ĐŽŵ 
· :ĞƌĞŵǇ�tĂůŬĞƌ ǁĂůŬĞƌƉƌĞĐŝƐŝŽŶĂŐΛŐŵĂŝů͘ĐŽŵ 
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,QGLDQD�5HJXODWRU\�3URJUDPV�
5HPLQGHU�IRU�,UULJDWRUV 

7KH� ,QGLDQD� 'HSDUWPHQW� RI� 1DWXUDO� 5HVRXUFHV� �'15��
ZRXOG� OLNH� WR� UHPLQG� LUULJDWRUV� DERXW� WKH� IROORZLQJ�
UHJXODWRU\� SURJUDPV� WKDW� PLJKW� EH� DSSOLFDEOH� WR� WKHLU�
RSHUDWLRQV� ZLWKLQ� WKH� 6WDWH� RI� ,QGLDQD�� $GGLWLRQDO�
LQIRUPDWLRQ� UHJDUGLQJ� HDFK� SURJUDP� LV� DYDLODEOH� RQ� WKH�
'15��'LYLVLRQ�RI�:DWHU�ZHEVLWH�DW�KWWSV���ZZZ�LQ�JRY�GQU�
ZDWHU��RU�E\�FRQWDFWLQJ�0DUN�%DVFK�RU�$OOLVRQ�0DQQ�RI�WKH�
'15�� 'LYLVLRQ� RI� :DWHU� DW� PEDVFK#GQU�LQ�JRY� RU�
DOPDQQ#GQU�LQ�JRY��UHVSHFWLYHO\�� 

6LJQLILFDQW�:DWHU�:LWKGUDZDO� 5HJLVWUDWLRQ� DQG�:DWHU�
8VH� 5HSRUWLQJ� �,&� ��-��-�-���� $OO� 6LJQLILFDQW� :DWHU�
:LWKGUDZDO�)DFLOLWLHV��6::)��DUH�UHTXLUHG�WR�UHJLVWHU�ZLWK�
WKH� '15� DQG� UHSRUW� ZDWHU� XVH� DQQXDOO\�� $� 6::)� LV�
GHILQHG�DV�D�IDFLOLW\�WKDW��LQ�WKH�DJJUHJDWH�IURP�DOO�VRXUFHV�
DQG�E\�DOO�PHWKRGV��KDV�WKH�FDSDELOLW\�RI�ZLWKGUDZLQJ�PRUH�
WKDQ� �������� JDOORQV� RI� JURXQG� ZDWHU�� VXUIDFH� ZDWHU�� RU�
JURXQG� DQG� VXUIDFH� ZDWHU� FRPELQHG� LQ� RQH� GD\�� $QQXDO�
ZDWHU�XVH�UHSRUWLQJ�EHJDQ� LQ�������DQG� LV� UHTXLUHG� WR�EH�
VXEPLWWHG�E\�$SULO��� IRU� WKH�SUHYLRXV�\HDU��$SSUR[LPDWHO\�
�����6::)V�DUH�FXUUHQWO\�UHJLVWHUHG�ZLWK�'15�ZLWK������
WULOOLRQ�JDOORQV�RI�ZDWHU�ZLWKGUDZDOV�UHSRUWHG�LQ������� 

(PHUJHQF\�5HJXODWLRQ�RI�*URXQG�:DWHU�5LJKWV��,&���-
��-��� 5XOH� ���� ,$&� ����6PDOO�FDSDFLW\�ZHOO�RZQHUV�DUH�
SURWHFWHG�DJDLQVW� WKH� LPSDFWV�RI�D�6::)�LI� WKH�SXPSLQJ�
VXEVWDQWLDOO\� ORZHUV� JURXQGZDWHU� OHYHOV�� UHVXOWLQJ� LQ� WKH�
IDLOXUH� RI� VPDOO� FDSDFLW\� ZHOO�� ,I� DQG� LQYHVWLJDWLRQ�
FRQGXFWHG�E\�WKH�'15�UHYHDOV�WKDW�D�6::)�KDV�FDXVHG�
D� GRPHVWLF� ZHOO� IDLOXUH�� WKH� 6::)� RZQHU� PXVW� SURYLGH�
³WLPHO\� DQG� UHDVRQDEOH� FRPSHQVDWLRQ´� WR� WKH� VPDOO�
FDSDFLW\� ZHOO� RZQHU� E\� HLWKHU� UHVWRULQJ� WKHLU� ZHOO� WR� LWV�
RULJLQDO� FDSDFLW\� RU� SURYLGLQJ� WKHP� ZLWK� DQ� DOWHUQDWH�
VXSSO\� RI� SRWDEOH�ZDWHU�� 7KH� ODZ�DOVR� SURYLGHV�'15� WKH�
DELOLW\� WR� UHVWULFW� 6::)� SXPSLQJ� LI� LW� LV� EHOLHYHG� WR� EH�
H[FHHGLQJ�WKH�UHFKDUJH�FDSDELOLW\�RI�WKH�VRXUFH�DTXLIHU��� 

(PHUJHQF\�5HJXODWLRQ�RI�6XUIDFH�:DWHU�5LJKWV��,&���-
��-���5XOH����� ,$&�������2ZQHUV�RI�IUHVKZDWHU�ODNHV�����
DFUH� VXUIDFH� DUHD� RU� JUHDWHU�� DUH� SURWHFWHG� DJDLQVW�
³VLJQLILFDQW�HQYLURQPHQWDO�KDUP´�UHVXOWLQJ�IURP�D�ORZHULQJ�
RI� WKH� ODNH� OHYHO� GXH� WR� QHDUE\� JURXQGZDWHU� RU� VXUIDFH�
ZDWHU�ZLWKGUDZDOV�E\�D�6::)��7KH� ODZ�PD\� UHVWULFW� WKH�
TXDQWLW\�RI�ZDWHU�ZLWKGUDZQ�E\� WKH�6::)�RU�SURYLGH� IRU�
WKH�UHVWRUDWLRQ�RI�WKH�QRUPDO�ZDWHU�OHYHO�RI�WKH�IUHVKZDWHU�
ODNH� LQ�RUGHU� WR�SUHYHQW�VLJQLILFDQW�HQYLURQPHQWDO�KDUP�WR�
WKH�ODNH�RU�DGMDFHQW�SURSHUW\��� 

:DWHU�:HOO�'ULOOHU�DQG�3XPS�,QVWDOOHU�/LFHQVLQJ��,&���-
����5XOH�����,$&�����:DWHU�ZHOOV�DQG�ZDWHU�ZHOO�SXPSLQJ�
HTXLSPHQW� DUH� WR� EH� LQVWDOOHG� RU� UHSDLUHG� E\� OLFHQVHG�
,QGLDQD� ZDWHU� ZHOO� GULOOHUV� DQG� SXPS� LQVWDOOHUV� LQ�
DFFRUGDQFH� ZLWK� WKH� FRQVWUXFWLRQ� VWDQGDUGV� VHW� IRUWK� LQ�
5XOH� ���� ,$&� ���� $SSUR[LPDWHO\� ���� ZHOO� GULOOHUV� DQG�
SXPS� LQVWDOOHUV� DUH� FXUUHQWO\� OLFHQVHG� DQG� DERXW� �������
ZDWHU� ZHOO� UHFRUGV� DUH� VXEPLWWHG� WR� WKH� '15� DQQXDOO\��

0RUH�WKDQ���������ZDWHU�ZHOO�UHFRUGV�DUH�FXUUHQWO\�RQ�ILOH�
DQG� DYDLODEOH� IRU� SXEOLF� UHYLHZ� RQ� WKH� '15� ZDWHU� ZHOO�
YLHZHU��� 

�*UHDW� /DNHVB6W�� /DZUHQFH� 5LYHU� %DVLQ� :DWHU�
5HVRXUFHV� &RPSDFW� �,&� ��-��-���� 5XOH� ���� ,$&� �����
7KH� *UHDW� /DNHV� &RPSDFW� LV� OHJDOO\� ELQGLQJ� DPRQJ� WKH�
HLJKW� *UHDW� /DNHV� 6WDWHV� DQG� GHWDLOV� KRZ� ,QGLDQD�
PDQDJHV�LWV�ZDWHU�VXSSO\�ZLWKLQ�WKH�*UHDW�/DNHV�'UDLQDJH�
%DVLQ��7KH�'15� UHJXODWHV�ZLWKGUDZDOV�DQG� GLYHUVLRQV�RI�
ZDWHU�ZLWKLQ� WKH�EDVLQ�DQG�SHUPLWV�DUH� UHTXLUHG� IRU�ZDWHU�
ZLWKGUDZDOV� H[FHHGLQJ� �� PLOOLRQ� JDOORQV-SHU-GD\� �0*'��
DYHUDJHG� RYHU� D� ��� GD\� SHULRG�� *UHDW� /DNHV� 5HJLRQDO�
%RG\�DSSURYDO� LV� UHTXLUHG� IRU�DOO�GLYHUVLRQV�RI�ZDWHU� IURP�
WKH�*UHDW�/DNHV�%DVLQ�� 

�)ORRG� &RQWURO� $FW� �,&� ��-��-��� )RUPDO�DSSURYDO�XQGHU�
WKH�)ORRG�&RQWURO�$FW� IURP�WKH�'15��'LYLVLRQ�RI�:DWHU� LV�
UHTXLUHG� IRU�DQ\�SURSRVDO� WR�FRQVWUXFW��H[FDYDWH��RU� ILOO� LQ�
RU�RQ�WKH�IORRGZD\�RI�D�VWUHDP�RU�RWKHU�IORZLQJ�ZDWHUERG\�
ZKLFK�KDV�D�GUDLQDJH�DUHD�JUHDWHU� WKDQ�RQH�VTXDUH�PLOH��
7KLV� ODZ�ZRXOG� DSSO\� WR� WKH� LQVWDOODWLRQ� RI� ZDWHU�ZHOOV� RU�
SHUPDQHQW�ZDWHU� LQWDNH�HTXLSPHQW�ZLWKLQ� WKH�IORRGZD\�RI�
D�UHJXODWHG�VWUHDP�� 

7KH�1HFHVVLW\�RI�'DWH�LQ�0RGHOLQJ�� 

7KH� SULPDU\� UHDVRQ� JURXQGZDWHU� PRGHOV� DUH� XVHG� WR�
UHJXODWH� ZDWHU� UHVRXUFHV� LV� WKH� VLPSOH� IDFW� WKDW� WKH�
FROOHFWLRQ� RI� ILHOG� GDWD� LV� VR� H[SHQVLYH�� ,W� LV� PXFK�PRUH�
DIIRUGDEOH�WR�GHVLJQ�DQG�XVH�PRGHOV�IURP�D�GHVN�WKDQ�LW�LV�
WR� VSHQG� WKH� WLPH�DQG�H[SHQVHV� UHTXLUHG� WR� FRQGXFW� WKH�
QHFHVVDU\� ILHOG� ZRUN��:H� WHQG� WR� PLQH� GDWD� IURP� VWDWH-
ZLGH�GDWDEDVHV�DQG� WR�XVH�DVVXPSWLRQV�DQG�VWDWLVWLFV� WR�
LPSURYH�RXU�³PRGHO�ILW´� 

'DWD�FROOHFWLRQ�LV�KDUG��H[SHQVLYH��DQG�WLPH-FRQVXPLQJ��,W�
LV� H[SHQVLYH� WR� GULOO� DQG� FRQVWUXFW� PRQLWRULQJ� ZHOOV�� ,W� LV�
GLIILFXOW� WR� JHW� DFFHVV� WR� SULYDWH� SURSHUW\� DW� WKH� ORFDWLRQV�
ZKHUH�GDWD�LV�QHHGHG��)LHOG�ZRUN�WR�UHWULHYH�WKH�GDWD�IURP�
WKH�ZHOO�DQG�VWUHDP�JDJH�QHWZRUNV�LV�WLPH-FRQVXPLQJ�DQG�
ILHOG� ZRUN� QHYHU� JRHV� VPRRWKO\�� 7KH� UHDO� ZRUOG� WHQGV� WR�
WKURZ� XQH[SHFWHG� FXUYHV� DW� XV�� $� FRZ� SXOOHG� WKH�
PRQLWRULQJ�HTXLSPHQW� IURP�RQH�RI�RXU�ZHOOV��:H� IRXQG� LW�
RQ�WKH�RWKHU�VLGH�RI�WKH�ILHOG��7ZLFH� 

%XW��WKH�GDWD�FROOHFWLRQ�HIIRUWV�DUH�ZHOO�ZRUWK�WKH�H[SHQVH�
DQG� WKH�HIIRUW��7KH�GDWD� LV�ZKDW� YHULILHV� WKH�PRGHOV��7KH�
GDWD�LV�ZKDW�WHOOV�XV�ZKHWKHU�ZH�DUH�RQ�WKH�ULJKW�WUDFN�ZLWK�
RXU�SUHGLFWLRQV��,I�WKH�PRGHO�SUHGLFWLRQV�GR�QRW�ILW�WKH�GDWD�
PHDVXUHPHQWV�� LW� LV�REYLRXV�ZKLFK�RQH� LV�ZURQJ��0RGHOV�
FDQ�FHUWDLQO\�EH�XVHG�WR�WHOO�XV�ZKHUH�WKH�GDWD�FROOHFWLRQ�LV�
QHHGHG��%XW� WKH�GDWD� LV� QHHGHG� WR� WHOO�XV�ZKHWKHU�RU�QRW�
RXU�PRGHO�SUHGLFWLRQV�DUH�YDOLG�DQG�UHDVRQDEOH� 

7KH� SULQFLSOH� RI� 2FFDP¶V� 5D]RU� VKRXOG� EH� DSSOLHG� WR�
JURXQGZDWHU� PRGHOLQJ�� :H� VKRXOG� EH� EXLOGLQJ� VLPSOHU�
PRGHOV� ZLWK� WKH� PLQLPXP� QXPEHU� RI� YDULDEOHV�� 6XFK�
PRGHOV�DUH�PXFK�HDVLHU� WR� WHVW�DQG�YHULI\�ZLWK� ILHOG�GDWD��
:H�VKRXOG�KDYH�D�WKRURXJK�XQGHUVWDQGLQJ�RI�WKH�DUHD�ZH�
DUH� PRGHOLQJ� DQG� ZH� VKRXOG� DSSO\� FRPPRQ� VHQVH� DQG�
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SURIHVVLRQDO� MXGJPHQW� WR� HQVXUH� RXU� PRGHOV� DUH� UHSUHVHQWDWLYH� DQG� UHDVRQDEOH�� .QRZLQJ� DQG� FRPPXQLFDWLQJ� WKH�
OLPLWDWLRQV� RI� RXU� PRGHOV� LV� MXVW� DV� LPSRUWDQW� DV� VKDULQJ� WKH� PRGHO� SUHGLFWLRQV�� 1RQH� RI� WKH� DERYH� FRPHV� ZLWKRXW�
H[WHQVLYH�ILHOG�H[SHULHQFH� 

-XVW�DV�FULWLFDO�LV�RYHUFRPLQJ�RXU�QDWXUDO�ELDVHV�LQ�RUGHU�WR�XQGHUVWDQG�ZKDW�WKH�GDWD�DQG�WKH�PRGHOV�UHYHDO�WR�XV�DERXW�
WKH� QDWXUDO� HQYLURQPHQW�� ,UULJDWRUV� WHQG� WR� IRFXV� RQ� WKLV� \HDU¶V� FURS� DQG� WKLQN� LQ� WHUPV�RI� DYHUDJH� UDLQIDOO� DQG�ZDWHU�
OHYHOV��5HJXODWRUV� WHQG�WR� IRFXV�RQ�ZRUVW-FDVH�VFHQDULRV�WKDW�PD\�RFFXU�RQFH�HYHU\��-���\HDUV�DQG�WHQG� WR�XVH�YHU\�
FRQVHUYDWLYH�PRGHOV�� 7KH� JHQHUDO� SXEOLF� VLPSO\� WHQGV� WR� YLHZ� FURS� LUULJDWLRQ� DV� SUREOHPDWLF�� $OO� RI� XV� WHQG� WR� YLHZ�
PRGHOV�DQG�GDWD�LQ�WKH�OLJKW�RI�RXU�ELDV� 

7KH�JUDSK�EHORZ�UHSUHVHQWV���\HDUV�RI�FRQWLQXRXV�ZDWHU�OHYHO�GDWD�FROOHFWHG�IURP�D���-IRRW�GHHS�PRQLWRULQJ�ZHOO�QHDU�
WKH�)DZQ�5LYHU�LQ�6W��-RVHSK�&RXQW\��7KH�GDWD�VKRZV� 

�� $Q�RYHUDOO�ULVH�LQ�JURXQGZDWHU�OHYHOV�RI�QHDUO\���IHHW�IURP������WR������ 
�� $�FRQVLVWHQW�DQQXDO�YDULDWLRQ�RI�QHDUO\���IHHW�LQ�WKH�JURXQGZDWHU�OHYHO� 
�� $�ZHHNO\�YDULDWLRQ�RI���LQFKHV�WR���LQFKHV�WKURXJKRXW�WKH�\HDU� 
�� *URXQGZDWHU�OHYHOV�UHVSRQG�TXLFNO\�WR�UDLQIDOO�HYHQWV� 
�� $�VXGGHQ�DQG�VKDUS�GURS�LQ�JURXQGZDWHU�OHYHOV�HDFK�VSULQJ�WKDW�FRUUHVSRQGV�WR�WKH�VWDUW�RI�WKH�JURZLQJ�VHDVRQ�

LQ�0D\�RU�$SULO� 

7R�PH�WKH�JUDSK�VKRZV�D�VWDEOH�JURXQGZDWHU�V\VWHP�WKDW�YDULHV�IURP�ZHHN-WR-ZHHN�DQG�\HDU-WR-\HDU�ZLWKLQ�ZHOO-GHILQHG�
OLPLWV��,�DOVR�VHH�D�JURXQGZDWHU�V\VWHP�ZLWK�D�ORQJ-WHUP��XSZDUG�WUHQG�LQ�ZDWHU�OHYHOV��%XW�WKH�LPSRUWDQW�TXHVWLRQ�LV�–�
ZKDW�GR�\RX�VHH" 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

)LJXUH��6L[�\HDUV�RI�FRQWLQXRXV�JURXQGZDWHU�OHYHO�DQG�SUHFLSLWDWLRQ� 

GDWD�QHDU�WKH�)DZQ�5LYHU�LQ�6W��-RVHSK�&RXQW\��0LFKLJDQ� 
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�� 

,UULJDWLRQ�0DQDJHPHQW�WR�5HGXFH�&RVW�DQG�)ROLDU�'LVHDVH 

'U��0DUW\�&KLOYHUV�-�0LFKLJDQ�6WDWH�8QLYHUVLW\�DQG�'U��'DUF\�7HOHQNR�-�3XUGXH�8QLYHUVLW\ 

$�QXPEHU�RI�IROLDU�GLVHDVHV�FDQ�LPSDFW�FRUQ�SURGXFWLRQ�LQ�ERWK�,QGLDQD�DQG�0LFKLJDQ��7KH\�LQFOXGHG�JUD\�OHDI�VSRW��
QRUWKHUQ�FRUQ�OHDI�EOLJKW��VRXWKHUQ�UXVW�DQG�QRZ�WDU�VSRW��(QYLURQPHQWDO�FRQGLWLRQV��SDUWLFXODUO\�PRLVWXUH��GXULQJ�WKH�
JURZLQJ�VHDVRQ�ZLOO�SOD\�D�ELJ�UROH�LQ�WKH�ULVN�RI�IROLDU�GLVHDVH�GHYHORSPHQW�LQ�D�ILHOG��,UULJDWLRQ�FDQ�FRQIRXQG�WKLV��
7KHUHIRUH�ZH�ZDQW�WR�UHYLHZ�VRPH�RI�WKH�IDFWRUV�\RX�VKRXOG�FRQVLGHU�ZKHQ�PDNLQJ�GLVHDVH�PDQDJHPHQW�GHFLVLRQV��
7KHVH�LQFOXGH�XQGHUVWDQGLQJ�WKH�GLVHDVH�WULDQJOH��ZDWHU�PDQDJHPHQW�DQG�OHDI�ZHWQHVV�LQIOXHQFH�RQ�IROLDU�GLVHDVH��
IDFWRUV�WR�FRQVLGHU�ZKHQ�WR�DSSO\�D�IXQJLFLGH��DQG�ILQDOO\�D�UHYLHZ�RI�ZKDW�ZH¶YH�OHDUQHG�VR�IDU�RQ�KRZ�WR�EHVW�PDQDJH�
WDU�VSRW� 

'LVHDVH�WULDQJOH 

7KHUH�DUH�WKUHH�SDUWV�WR�WKH�GLVHDVH�WULDQJOH�ZKLFK�LQIOXHQFH�WKH�DPRXQW�RI�GLVHDVH�WKDW�ZLOO�GHYHORS�LQ�D�FURS�FDQRS\��
7KHVH� LQFOXGH� WKH�SUHVHQFH�RI�D���� YLUXOHQW�SDWKRJHQ�����VXVFHSWLEOH�KRVW��DQG���� IDYRUDEOH�HQYLURQPHQWDO�FRQGLWLRQV�
�)LJ� �� D��� (DFK� SODQW� GLVHDVH� KDV� LWV� RZQ� VHW� RI� LQGLYLGXDOL]HG� IDFWRUV� WKDW� FRQWULEXWH� WR� WKH� GLVHDVH� WULDQJOH� DQG�
GHWHUPLQH�WKH�ULVN�DQG� LPSDFW�RQ�\LHOG��)RU�H[DPSOH�� WDU�VSRW�RI�FRUQ�–� WKH�SDWKRJHQ��3K\OODFKRUD�PD\GLV��PD\�HLWKHU�
RYHUZLQWHU�RQ�GLVHDVHG�WLVVXH��SDWKRJHQ�LV�SUHVHQW�LQ�D�ILHOG��RU�PRYH�ZLWK�ZHDWKHU�V\VWHPV��)LJXUH���JLYHV�DQ�H[DPSOH�
RI�KRZ�LI�WKH�SDWKRJHQ��KRVW�RU�HQYLURQPHQW�IDFWRU�EHFRPHV�XQIDYRUDEOH�WKHQ�WKH�DPRXQW�RI�GLVHDVH�WKDW�ZLOO�GHYHORS�LV�
GHFUHDVHG�� )DFWRUV� VXFK� DV� UHGXFHG� LQLWLDO� LQRFXOXP� �)LJ�-%��� KRVW� UHVLVWDQFH� �)LJ�-&�� RU� ODFN� RI� OHDI� PRLVWXUH�
�HQYLURQPHQW���)LJ��-'��DOO�FDQ� OHDG�WR� WKH�GHFUHDVHG�ULVN�RI� IROLDU�GLVHDVHV��$QG� LI�RQH�RU�PRUH�IDFWRUV�DUH�FRPELQHG�
ULVN�FDQ�IXUWKHU�EH�GHFUHDVHG��)LJ��-(�� 

 

)LJXUH����7DU�VSRW�GLVHDVH� WULDQJOH�VKRZLQJ�KRZ�$�� WKH�SDWKRJHQ��KRVW�DQG�HQYLURQPHQW�FDQ� LQIOXHQFH� WKH�DPRXQW�RI�
GLVHDVH�WKDW�PD\�GHYHORS� LQ�FURS�FDQRS\��%��5HGXFHG�GLVHDVH�SRWHQWLDO� LI� LQLWLDO�SDWKRJHQ� LQRFXOXP�LV�GHFUHDVHG� LQ�D�
ILHOG��&��5HGXFHG�GLVHDVH�SRWHQWLDO� LI�KRVW�SODQW�KDV� LPSURYHG�UHVLVWDQFH� WR� WKH�SDWKRJHQ��'��5HGXFHG�GLVHDVH�ULVN� LI�
HQYLURQPHQWDO� FRQGLWLRQV� DUH� QRW� IDYRUDEOH� IRU� GLVHDVH� GHYHORSPHQW��(��5HGXFHG�GLVHDVH� ULVN� LI� DOO� WKUHH� IDFWRUV� DUH�
PLQLPL]HG�� 

:DWHU�PDQDJHPHQW�DQG�OHDI�ZHWQHVV 

/HDI�ZHWQHVV� LV� D�PDMRU� GULYHU� RI� GLVHDVH� GHYHORSPHQW�� )XQJDO� GLVHDVHV� UHTXLUH�PRLVWXUH� WR� SURGXFH� VSRUHV� DQG� WR�
LQIHFW�WKH�SODQW��'LIIHUHQFHV�EHWZHHQ�\HDUV�LQ�UDLQIDOO�SDWWHUQV�RIWHQ�GULYH�GLVHDVH�RQVHW�DQG�VHYHULW\��)RU�H[DPSOH��PRVW�
RI�WKH�JUHDW�ODNHV�UHJLRQ�VDZ�UHJXODU�UDLQIDOO�GXULQJ�WKH������JURZLQJ�VHDVRQ�WKLV�UHVXOWHG�LQ�HDUO\�RQVHW�RI�WDU�VSRW�DQG�
D�VLJQLILFDQW�HSLGHPLF��&RPSDUH�WKDW�ZLWK�������ZKLFK�VDZ�D�PXFK�VORZHU�RQVHW�DQG�EXLOG�XS�RI�WDU�VSRW��GXH� LQ�ODUJH�
SDUW� WR� WKH� GU\� ODWH� -XO\� DQG� $XJXVW� WKDW� ZDV� H[SHULHQFHG� LQ� WKH� UHJLRQ�� ,UULJDWLRQ� REYLRXVO\� SURYLGHV� DGGLWLRQDO� OHDI�
ZHWQHVV�HYHQWV�WKDW�FDQ�GULYH�GLVHDVHV�LQFOXGLQJ�WDU�VSRW��,Q�������ZH�KDG�PXOWLSOH�DFFRXQWV�RI�LUULJDWLRQ�FRQWULEXWLQJ�WR�
GLVHDVH�GHYHORSPHQW�DQG� GULYLQJ���EX�$� \LHOG� ORVVHV��DV� FRPSDUHG� WR� QRQ-LUULJDWHG�VHFWLRQV��&RQYHUVHO\�ZH�KDG�DQ�
LQWHUHVWLQJ�H[DPSOH� LQ�������ZKHUH� LW�ZDV�FOHDU� WKDW� LUULJDWLRQ�ZDV�GULYLQJ� WDU�VSRW�GLVHDVH��KRZHYHU�GXH� WR� WKH�PXFK�
GULHU�JURZLQJ�VHDVRQ�� LUULJDWLRQ�ZDV�QHFHVVDU\� WR�PD[LPL]H�\LHOG�SRWHQWLDO�� ,Q�DGGLWLRQ��ZH�KDYH�VHYHUDO�DQHFGRWHV�RI�
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IUHTXHQW�OLJKW�LUULJDWLRQ�HYHQWV�GULYLQJ�WDU�VSRW�GHYHORSPHQW��3URGXFHUV�VKRXOG�WU\�WR�PLQLPL]H�OHDI�ZHWQHVV�E\�DYRLGLQJ�
IUHTXHQW�OLJKW�LUULJDWLRQ�DQG�ZDWHULQJ�DSSURSULDWHO\��:RUN�LV�DOVR�FXUUHQWO\�EHLQJ�FRQGXFWHG�WR�H[DPLQH�WKH�LPSDFW�RI�WKH�
WLPLQJ� RI� LUULJDWLRQ� DQG� KRZ� WKLV� PLJKW� EH�PDQLSXODWHG� WR� PLQLPL]H� OHDI� ZHWQHVV�� )RU� H[DPSOH� WR� PD[LPL]H� GLVHDVH�
SUHVVXUH� LQ� RXU� IXQJLFLGH� GLVHDVH� VFUHHQLQJ� WULDOV�� ZH�PD\� LUULJDWH� LQ� WKH� HDUO\� HYHQLQJ� KRXUV� WR� WU\� DQG� SURPRWH� D�
SURORQJHG�OHDI�ZHWQHVV�WKURXJKRXW�WKH�QLJKW�� 

'HFLVLRQ�PDNLQJ�IRU�DSSO\LQJ�D�IXQJLFLGH 

)XQJLFLGHV�DUH�D�JUHDW�WRRO�WR�KDYH�LQ�\RXU�GLVHDVH�PDQDJHPHQW�WRROER[��7KH\�FDQ�EH�HIIHFWLYH�DW�UHGXFLQJ�GLVHDVH�DQG�
SURWHFWLQJ�\LHOG��EXW�WKHUH�DUH�D�QXPEHU�RI�IDFWRUV�WKDW�VKRXOG�EH�FRQVLGHUHG�EHIRUH�SXOOLQJ�WKH�WULJJHU�� 

 
 �� 'LVHDVH�ULVN�LQ�WKH�ILHOG�–�LV�WKHUH�D�KLVWRU\�RI�D�SDUWLFXODU�GLVHDVH�FDXVLQJ�D�SUREOHP"�:KDW�ZDV�WKH�

 SUHYLRXV�FURS"� 

 �� &XUUHQW�GLVHDVH�DFWLYLW\�–�ZKLOH�VFRXWLQJ�LV�WKH�GLVHDVH�DFWLYH�LQ�WKH�ORZHU�FDQRS\��LV�WKHUH�LQGLFDWLRQV�
 WKDW�WKH�GLVHDVH�LV�VSUHDGLQJ��H[��VRXWKHUQ�UXVW�WUDFNLQJ�PDS�KWWSV���FRUQ�LSPSLSH�RUJ�VRXWKHUQFRUQUXVW�� 

 �� :HDWKHU�FRQGLWLRQV�–�ZLOO� WKHUH�EH� IDYRUDEOH�HQYLURQPHQWDO�FRQGLWLRQV� IRU� WKH�GLVHDVH� WR�FRQWLQXH� WR�
 GHYHORS"�,V�WKHUH�D� ORW�RI�UDLQ�DQG�PRLVWXUH�WR�HQFRXUDJH�PDQ\�RI�RXU�IROLDU�GLVHDVHV"�$UH�WKHUH�WRROV�
 WKDW�FDQ�KHOS�SUHGLFW�ULVN" 

 �� 5HWXUQ�RQ�LQYHVWPHQW�–�ZLOO�WKH�\LHOG�SURWHFWHG�E\�D�IXQJLFLGH�FRYHU�DGGLWLRQDO�FRVWV�RI�WKH�DSSOLFDWLRQ"� 

 
2ND\�\RX¶YH�PDGH�WKH�GHFLVLRQ�WKDW�\RX�ZDQW�WR�DSSO\�D�IXQJLFLGH�-�QRZ�ZKDW" 

7KH�&RUQ�'LVHDVH�:RUNLQJ�*URXS�KDV�GHYHORSHG�UDWLQJV�IRU�KRZ�ZHOO�IXQJLFLGHV�FRQWURO�PDMRU�GLVHDVHV�RI�FRUQ�LQ�WKH�
8QLWHG�6WDWHV��7KLV�WDEOH�LV�DQQXDOO\�XSGDWHG�EDVHG�RQ�ILHOG�WHVWLQJ�RI�SURGXFWV��:H�SXOOHG�VRPH�RI�WKH�LQIRUPDWLRQ�IRU�
UHIHUHQFH� LQ� 7DEOH� ��� 7KH� IXOO� GRFXPHQW� LV� IRXQG� LQ� WKH� UHVRXUFHV� VHFWLRQ� RQ� WKH� &URS� 3URWHFWLRQ� 1HWZRUN� ZHEVLWH�
�KWWSV���FURSSURWHFWLRQQHWZRUN�RUJ�UHVRXUFHV�SXEOLFDWLRQV� 

:H� KLJKO\� UHFRPPHQG� OHDYLQJ� FKHFN� VWULSV� WR� GHWHUPLQH� \RXU� 52,� IURP� IXQJLFLGH� DSSOLFDWLRQV�� WKH� UHVXOWV� PLJKW� EH�
VXUSULVLQJ� 

 
0DQDJLQJ�WDU�VSRW� 

7DU�VSRW�LV�D�GLVHDVH�RI�FRUQ�SUHYLRXVO\�UHSRUWHG�LQ�&HQWUDO�DQG�/DWLQ�$PHULFD��,Q������WDU�VSRW�ZDV�IRXQG�IRU�WKH�ILUVW�
WLPH� LQ� WKH� 86�� LQ� WKH� VWDWHV� RI� ,QGLDQD� DQG� ,OOLQRLV�� 6LQFH� WKHQ� D� VLJQLILFDQW� HSLGHPLF� ZDV� REVHUYHG� LQ� ������ ZLWK�
FRQWLQXHG�VSUHDG�LQ�������WKH�GLVHDVH�KDV�QRZ�EHHQ�FRQILUPHG�LQ�QLQH�VWDWHV�LQFOXGLQJ�)ORULGD��� 

 
 
 
 

 

 

 

 

 

 

 

 

)LJXUH����7DU�VSRW�VSUHDG�E\�\HDU�IURP������XQWLO������DQG�WDU�VSRW�V\PSWRPV�RQ�FRUQ�OHDI�� 

,PDJH�FUHGLWV��(GG0DSV�KWWSV���PDSV�HGGPDSV�RUJ��DQG�'DUF\�7HOHQNR� 
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$V�WKH�QDPH�VXJJHVWV�WKH�GLVHDVH�DSSHDUV�DQG�IHHOV�OLNH�IOHFNV�RI�EODFN�WDU�RQ�WKH�OHDYHV��ZKLFK�FDQQRW�EH�UXEEHG�RII�
WKH�OHDI��7KHVH�VPDOO������´��EODFN�VSRWV�DUH�WKH�IXQJDO�IUXLWLQJ�VWUXFWXUH��ZKLFK�DUH�FDSDEOH�RI�UHOHDVLQJ�VSRUHV�WR�LQIHFW�
QHZ� FRUQ� SODQWV�� 7KH� IXQJXV� 3K\OODFKRUD� PD\GLV� LV� WKH� RQO\� SDWKRJHQ� DVVRFLDWHG� ZLWK� WKLV� GLVHDVH� WKDW� KDV� EHHQ�
FRQILUPHG�LQ�WKH�86��,Q�0H[LFR��DQ�DGGLWLRQDO�IXQJDO�VSHFLHV�LV�VXVSHFWHG�RI�FDXVLQJ�ILVK-H\H�V\PSWRPV��ZKLFK�LV�VHHQ�
DV�GHDG�OHDI�PDWHULDO�DURXQG�WKH�EODFN�VSRWV��:H�VHH�WKH�ILVK-H\H�V\PSWRPV�LQ�WKH�86��KRZHYHU��WR�GDWH��ZH�KDYH�QRW�
IRXQG�DQ\�VHFRQGDU\�VSHFLHV�DVVRFLDWHG�ZLWK�WKHVH�V\PSWRPV��,Q�ILHOGV�ZLWK�VHYHUH�GLVHDVH�WKH�FRUQ�ZLOO�RIWHQ�DSSHDU�
IURVWHG��ZLOO�VHQHVFH�HDUO\�DQG�PD\�ORGJH��$VLGH�IURP�WKH�LPSDFW�RQ�JUDLQ�\LHOG�DQG�WHVW�ZHLJKW�ZH�KDYH�DOVR�REVHUYHG�
WKH�LPSDFW�RI�WKLV�GLVHDVH�RQ�VLODJH�TXDOLW\��:KHQ�VHYHUH�WKH�GLVHDVH�UHVXOWV�LQ�FRUQ�WKDW�LV�WRR�GU\�IRU�VLODJH�SURGXFWLRQ��
DQG�LW�UHGXFHV�VLODJH�TXDOLW\�E\�UHGXFLQJ�WKH�GLJHVWLEOH�FRPSRQHQW�DQG�HQHUJ\�YDOXH�RI�WKH�IHHG��7KDQNIXOO\��WKHUH�DUH�QR�
DVVRFLDWHG�P\FRWR[LQV�ZLWK�WKLV�GLVHDVH��$�FKDOOHQJLQJ�DVSHFW�RI�WDU�VSRW� LV�WKH�UDSLG�SURJUHVVLRQ�RI�GLVHDVH��,Q�VRPH�
ILHOGV�WKH�ILUVW�VLJQV�RI�GLVHDVH�ZHUH�REVHUYHG�LQ�HDUO\�-XO\��ZLWK�ZLGHVSUHDG�V\PSWRPV�DW�WKH�VWDUW�RI�$XJXVW�WKDW�OHG�WR�
FRPSOHWH�VHQHVFHQFH�DW�WKH�ILHOG�OHYHO�E\�HDUO\�6HSWHPEHU� 

$V�ZLWK� WKH�PDQDJHPHQW�RI�DQ\�GLVHDVH�� WKH�VHOHFWLRQ�RI�K\EULGV�ZLWK�JRRG�GLVHDVH�UHVLVWDQFH�SDFNDJHV� LV�HVVHQWLDO��
+RZHYHU��DV�WDU�VSRW�LV�VR�QHZ�WR�1RUWK�$PHULFD�QRQH�RI�RXU�PDWHULDO�KDV�SUHYLRXVO\�EHHQ�VFUHHQHG�DQG�EUHG�IRU�WKLV�
GLVHDVH�� $Q� DVVHVVPHQW� ZDV� PDGH� RQ� WKH� LPSDFW� RI� WDU� VSRW� RQ� FRUQ� K\EULGV� ZKLFK� FDQ� EH� IRXQG� KHUH��
KWWSV���FURSSURWHFWLRQQHWZRUN�RUJ�UHVRXUFHV�IHDWXUHV�KRZ-WDU-VSRW-RI-FRUQ-LPSDFWHG-K\EULG-\LHOGV-GXULQJ-WKH-����-
PLGZHVW-HSLGHPLF��,W�ZDV�IRXQG�WKDW�QR�K\EULGV�ZHUH�LPPXQH��KRZHYHU��WKHUH�ZHUH�GLIIHUHQFHV�ZLWK�VRPH�K\EULGV�EHLQJ�
PRUH� UHVLVWDQW� WKDQ� RWKHUV�� :LWK� HYHU\� ���� LQFUHDVH� LQ� WDU� VSRW� VHYHULW\� ZH� QRWHG� D� �� EX�$� \LHOG� ORVV�� $GGLWLRQDO�
VFUHHQLQJ�RI�K\EULGV�DQG�LQEUHGV�ZLOO�EH�QHFHVVDU\�WR�LGHQWLI\�DQG�LQFRUSRUDWH�VRXUFHV�RI�UHVLVWDQFH�LQWR�DYDLODEOH�K\EULG�
YDULHWLHV��,W�LV�UHFRPPHQGHG�WKDW�IDUPHUV�WDON�WR�WKHLU�VHHG�VDOHVSHRSOH�IRU�DQ\�XSGDWHV��:LWK�OLWWOH� LQIRUPDWLRQ�LW�ZRXOG�
EH�EHVW�WR�VSUHDG�ULVN�E\�SODQWLQJ�D�IHZ�GLIIHUHQW�K\EULGV��3ODQWLQJ�FRUQ�RQ�FRUQ�PD\�LQFUHDVH�WKH�ULVN�RI�GHYHORSLQJ�WDU�
VSRW��KRZHYHU�HYHQ�ILHOGV�XQGHU�D�VR\EHDQ-FRUQ�URWDWLRQ�KDYH�EHHQ�VLJQLILFDQWO\�LPSDFWHG��PRVW�OLNHO\�DV�WKH�VSRUHV�DUH�
UHDGLO\�GLVSHUVHG�RQ�WKH�ZLQG�DQG�FDSDEOH�RI�PRYLQJ�VRPH�VLJQLILFDQW�GLVWDQFH� 

$OWKRXJK�IXQJLFLGHV�KHOS�LQ�PDQDJLQJ�WDU�VSRW�GR�QRW�H[SHFW������FRQWURO��)XQJLFLGH�WLPLQJ�LV�FULWLFDO�IRU�PD[LPL]LQJ�WDU�
VSRW�GLVHDVH�PDQDJHPHQW��$W� WKLV�SRLQW�ZH�ZLOO� KDYH� WR� VHH�ZKDW�ZHDWKHU� FRQGLWLRQV�DQG�GLVHDVH�SUHVVXUH� LV� OLNH� LQ�
������ 7KH� SDWKRJHQ� LV� FDSDEOH� RI� RYHUZLQWHULQJ� RQ� LQIHVWHG� UHVLGXH�� VR� LQ� DUHDV� ZKHUH� WKH� GLVHDVH� LV� EHFRPLQJ�
HVWDEOLVKHG�WKHUH�ZLOO�EH�D�JUHDWHU�DYDLODELOLW\�RI�GLVHDVH�LQRFXOXP�WR�LQLWLDWH�GLVHDVH��6FRXWLQJ�ILHOGV�ZLOO�EH�HVVHQWLDO�WR�
VWD\� DKHDG� RI� WKLV� GLVHDVH�� ,Q� VRPH� VLWXDWLRQV�� LW�PD\�PDNH� HFRQRPLF� VHQVH� WR�PDNH� WZR� IXQJLFLGH� DSSOLFDWLRQV�� RU�
SRVVLEO\� KROG� WKDW� 97�5�� DSSOLFDWLRQ� WR� VOLJKWO\� ODWHU� LQ� WKH� VHDVRQ�� :H� DUH� ZRUNLQJ� ZLWK� FROODERUDWRUV� WR� GHYHORS�
IXQJLFLGH�VSUD\�IRUHFDVWLQJ�PRGHOV� 

,Q�RUGHU�WR�WUDFN�WDU�VSRW�WKLV�FRPLQJ�VHDVRQ�ZH�ZRXOG�OLNH�WR�KHDU�IURP�\RX��(VSHFLDOO\�LI�\RX�REVHUYH�WDU�VSRW�LQ�
FRXQWLHV�WKDW�KDYH�QRW�EHHQ�FRQILUPHG�WR�GDWH��SOHDVH�VHQG�D�SLFWXUH�RI�GLVHDVHG�OHDYHV�WR�XV�GLUHFWO\�DW�HPDLO��
FKLOYHUV#PVX�HGX��GWHOHQNR#SXUGXH�HGX�RU�7ZLWWHU��#0DUWLQ&KLOYHUV���#'7HOHQNR 

)RU�PRUH�LQIRUPDWLRQ�RQ�WDU�VSRW�DQG�RWKHU�GLVHDVHV�VHH�ZZZ�FURSSURWHFWLRQHWZRUN�RUJ 

https://crop-protection-network.s3.amazonaws.com/publications/fungicide-efficacy-for-control-of-corn-
diseases-filename-2020-03-18-150007.pdf) 

See table next page 



Page 7 Michiana Irrigation Association Newsletter 

https://crop-protection-network.s3.amazonaws.com/publications/fungicide-efficacy-for-control-of-corn-
diseases-filename-2020-03-18-150007.pdf) 

 

1Fungicide application timing is extremely important and needs to be made near the onset of the tar spot symptoms. Efficacy ratings based on limited site locations from 2018 
and 2019. A 2ee label is available for several fungicides for control of tar spot, however, efficacy data are limited. Check 2ee labels carefully, as not all products have 2ee labels in 
all states. 2Harvest restrictions are listed for field corn harvested for grain. Restrictions may vary for other types of corn (sweet, seed, or popcorn, etc.), and corn for other 
uses such as forage or fodder. 
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,PSURYLQJ�,UULJDWLRQ�0DQDJHPHQW�WR�,QFUHDVH�5HWXUQ�RQ�,QYHVWPHQW 
(IILFLHQW� LUULJDWLRQ�PDQDJHPHQW� SURYLGHV� EHQHILWV� VXFK� DV� VDYLQJ� IUHVKZDWHU� DQG� HQHUJ\�� UHGXFLQJ� QXWULHQW� OHDFKLQJ��
LQFUHDVLQJ�FURS�\LHOG�DQG�JUDLQ�TXDOLW\��DQG�PD[LPL]LQJ�UHWXUQ�RQ�LQYHVWPHQWV��,QYHVWPHQWV�PDGH�HDFK�\HDU�WR�LUULJDWH�D�
FURS� LQFOXGH� WKH� FRVWV� RI� HQHUJ\�� ODERU�� DQG�PDLQWHQDQFH� DQG� UHSDLU� RI� WKH� V\VWHP��3URSHUO\�PDQDJHG� LUULJDWLRQ� FDQ�
VLJQLILFDQWO\� LQFUHDVH� \LHOG� RYHU� GU\ODQG� IDUPLQJ�� HQVXULQJ� UHWXUQ� RQ� WKHVH� LQYHVWPHQWV�� ,UULJDWLRQ� V\VWHPV� DUH� DQ�
DGGLWLRQDO� LQYHVWPHQW�FRVW��WKH�GHVLJQ�DQG�H[SHQVH�IRU�HTXLSPHQW�PDLQWHQDQFH�DQG�HQHUJ\�XVDJH�VKRXOG�EH�FDUHIXOO\�
UHYLHZHG�WR�PD[LPL]H�SURILW��$UHDV�WKDW�KDYH�WKH�SRWHQWLDO�WR�UHGXFH�LUULJDWLRQ�FRVWV�DUH�GLVFXVVHG�EHORZ� 

2QO\�$SSO\�:DWHU� 7KDW�:LOO� ,QFUHDVH�5HWXUQ� RQ� ,QYHVWPHQWV� -�2YHU�WKH�\HDUV��WHFKQRORJ\�KDV�EHHQ�GHYHORSHG�WR�
DVVLVW� LQ� LUULJDWLRQ�ZDWHU�PDQDJHPHQW��6RLO�PRLVWXUH� VHQVRUV�KDYH�EHHQ�XVHG� WR� LPSURYH� WKH�ZDWHU�DQG� IHUWLOL]HU�XVH�
HIILFLHQF\��ZKLFK�FDQ�LQFUHDVH�FURS�SURGXFWLRQ��6HQVRUV�SURYLGH�JUHDWHU�LQVLJKW� LQWR�ZDWHU�QHHGV�DQG�FDQ�LQIRUP�EHWWHU�
PDQDJHPHQW�WKURXJK�SUHFLVH�LUULJDWLRQ�VFKHGXOLQJ��,Q�DGGLWLRQ�WR�WKH�ZDWHU�VDYLQJV��WKH�XVH�RI�VRLO�PRLVWXUH�VHQVRUV�FDQ�
UHGXFH�QLWUDWH�OHDFKLQJ��ORVV�RI�QLWURJHQ�IHUWLOL]HU��EHORZ�WKH�URRW�]RQH�� 

$SSO\� ,GHDO� ,UULJDWLRQ�9ROXPH�–�:DWHU�VKRXOG�EH�SURYLGHG�WR�DW�OHDVW�WKH�WRS�KDOI�RI�WKH�URRW�PDVV�DQG�VKRXOG�QRW�EH�
LUULJDWHG�EHORZ�WKH�URRW�]RQH��)LQG�WKH�FURS¶V�URRW�V\VWHP�GHYHORSPHQW�RQ�WKH�0LFKLJDQ�6WDWH�8QLYHUVLW\��068��,UULJDWLRQ�
ZHEVLWH��KWWSV���ZZZ�HJU�PVX�HGX�EDH�ZDWHU�LUULJDWLRQ�FURSV-URRW-V\VWHP-GHYHORSPHQW��� 

8VH�WKH�%LJJHVW�,UULJDWLRQ�$SSOLFDWLRQV�3RVVLEOH�:KLOH�$YRLGLQJ�5XQRII� -�7R�PDNH�WKH�EHVW�XVH�RI�LUULJDWLRQ�ZDWHU��
SURGXFHUV�VKRXOG�WU\� WR�SURYLGH���RU���GD\V�ZRUWK�RI�FURS�ZDWHU�XVH�SHU�DSSOLFDWLRQ��W\SLFDOO\��� WR������LQFKHV�DW�SHDN�
ZDWHU�XVH�SHULRGV��7KHVH� ODUJHU� LUULJDWLRQ�DSSOLFDWLRQV� LQFUHDVH� WKH�DPRXQW�RI�HIIHFWLYH�ZDWHU�DYDLODEOH� WR� WKH�FURS�E\�
UHGXFLQJ�WKH�ZDWHU�ORVW�E\�HYDSRUDWLRQ�LQ�WKH�FURS�FDQRS\�DQG�RQ�WKH�VRLO�VXUIDFH��,UULJDWRUV�ZLWK�FHQWHU�SLYRWV�WKDW�DSSO\�
ZDWHU� IDVWHU� WKDQ� WKH�ZDWHU� FDQ� LQILOWUDWH� LQWR� WKH� VRLO� VKRXOG� XVH� VPDOOHU� DSSOLFDWLRQV� �OHVV� WKDQ� ���� LQFKHV�� WR� DYRLG�
UXQRII��)LQG� LQILOWUDWLRQ�UDWHV�IRU�VRLO� W\SHV�RQ�WKH�068�,UULJDWLRQ�ZHEVLWH��KWWSV���ZZZ�HJU�PVX�HGX�EDH�ZDWHU�LUULJDWLRQ�
VRLO-LQILOWUDWLRQ-UDWH�� 

2SWLPL]H� /DWH�6HDVRQ� ,UULJDWLRQ� -�/DFN�RI�ZDWHU�LQ�WKH�ODWH�VHDVRQ�FDQ�UHVXOW�LQ�ORZ�WHVW-ZHLJKW�FRUQ�DQG�XQGHUVL]HG�
VR\EHDQ�LQ�XSSHUPRVW�SRGV��$SSO\LQJ�LUULJDWLRQ�XQWLO�WKH�FURS�UHDFKHV�PDWXULW\� LV�LPSRUWDQW�WR�PDLQWDLQ�RU�LQFUHDVH�WKH�
TXDQWLW\�DQG�TXDOLW\�RI�WKH�FURS� 

(YDOXDWH� WKH� ,UULJDWLRQ� 6\VWHP� -�6RPH�SUDFWLFHV�WKDW�FDQ�VDYH�ZDWHU��HQHUJ\��DQG�FRVW�IRU�LUULJDWLRQ�V\VWHPV�IROORZ� �
(YDOXDWLRQ�RI�LUULJDWLRQ�V\VWHP�XQLIRUPLW\�LV�FULWLFDO��7KH�DUHD�DIIHFWHG�E\�QRQ-XQLIRUP�LUULJDWLRQ�DSSOLFDWLRQV�ZLOO�EHFRPH�
PXFK�ODUJHU�ZLWK�LQFUHDVLQJ�WKH�QXPEHU�RI�LUULJDWLRQ�DSSOLFDWLRQV��7KH�LUULJDWLRQ�V\VWHP�VKRXOG�EH�SHULRGLFDOO\�LQVSHFWHG�
IRU�FORJJHG�QR]]OHV�DQG�HPLWWHUV��OHDN\�SLSHOLQHV��DQG�ULVHU�JDVNHWV�DPRQJ�RWKHU�FRPSRQHQWV��5HDG�WKH�SUHVVXUH�JDXJH�
DW�WKH�FHQWHU�SLYRW�UHJXODUO\�WR�LGHQWLI\�D�SRWHQWLDO�SUREOHP�ZLWK�WKH�V\VWHP� 

&KRRVH� WKH� 5LJKW� 6SULQNOHU� 3DFNDJH� –�7KH�FRQVLGHUDWLRQV�IRU�VHOHFWLQJ�WKH�VSULQNOHU�LQFOXGH�PRVW�XQLIRUP��JUHDWHVW�
ZHWWHG� DUHD� DQG� SUHVVXUH� UHTXLUHG�� HDVLO\� XSGDWHG� QR]]OH� SDFNDJH�� JUHDWHVW� WROHUDQFH� RI� SUHVVXUH� FKDQJH�� VSULQNOHU�
VSDFLQJ��FKHPLJDWLRQ��DQG�SUHVVXUH�UHJXODWLRQ�  

8VH�)HUWLJDWLRQ�RU�6SOLW�1LWURJHQ�$SSOLFDWLRQ�WR�0D[LPL]H�<RXU�5HWXUQ� -� ,UULJDWHG�SURGXFWLRQ�KDV�WKH�DGYDQWDJH�RI�
IHUWLJDWLRQ�DV�DQ�RSWLRQ� LQ� QLWURJHQ� �1��PDQDJHPHQW��)HUWLJDWLRQ� LV� WKH�SURFHVV�RI� DSSO\LQJ� IHUWLOL]HU� WKURXJK� LUULJDWLRQ�
ZDWHU��)URP�D�PDQDJHPHQW�VWDQGSRLQW�� IHUWLJDWLRQ�DOORZV�SURGXFHUV�WKH�RSSRUWXQLW\� WR�HYDOXDWH�FURS�VWDQGV��1� ORVVHV�
GXH� WR�ZHW�FRQGLWLRQV�RU�KHDY\� UDLQV��DQG�FXUUHQW�PDUNHW�FRQGLWLRQV� WR�DGMXVW� WKHLU�1�PDQDJHPHQW�SODQ� WR�PHHW�FURS�
QHHGV��PD[LPL]H�SURILWDELOLW\��RU�GR�ERWK��7KH�FORVHU�WKH�1�IHUWLOL]HU� LV�DSSOLHG�WR�WKH�WLPH�RI�SHDN�FURS�QHHG��WKH�ORZHU�
WKH�SRWHQWLDO�IRU�1�ORVV��DQG�WKH�JUHDWHU�WKH�UHWXUQ�IRU�\RXU�1�LQYHVWPHQW�� 

0DLQWDLQ� ,UULJDWLRQ� (TXLSPHQW� WR�0LQLPL]H� ([SHQVLYH� 5HSDLUV� -� ,UULJDWLRQ�WHFKQLFLDQV�DQG�VHUYLFH�SURYLGHUV�DJUHH�
WKDW�SUHYHQWDWLYH�PDLQWHQDQFH�DQG�SUHFDXWLRQDU\�VWDUWXS�SURFHGXUHV�FDQ�KHOS�DYRLG�IXWXUH�FRVWO\�UHSDLUV�� 

 

3OHDVH� ILQG�GHWDLOHG� LQIRUPDWLRQ�RQ� LPSURYLQJ� LUULJDWLRQ�PDQDJHPHQW� WR� LQFUHDVH�UHWXUQ�RQ� LQYHVWPHQW� LQ� WKH�0LFKLJDQ�
6WDWH�8QLYHUVLW\�([WHQVLRQ�%XOOHWLQ�(IILFLHQW�,UULJDWLRQ�0DQDJHPHQW�:LWK�&HQWHU�3LYRW�6\VWHPV��(����� 

�KWWSV���ZZZ�FDQU�PVX�HGX�LUULJDWLRQ�XSRDGV�ILOHV�(����B(IILFLHQW-,UULJDWLRQ-0DQDJHPHQW-ZLWK-&HQWHU-3LYRW-
6\VWHPV�SGI�� 
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3RWDWR�8SGDWH 
 $SSUR[LPDWHO\�����RI� WKH�SRWDWRHV�JURZQ� LQ�0LFKLJDQ�DUH� IRU�SRWDWR�FKLS�SURGXFWLRQ�DQG�GHPDQG� LQ� WKH�FKLS�
PDUNHW� LV�UHPDLQLQJ�VWURQJ�DW�WKLV�WLPH��&KLS�SURFHVVRUV�DUH�UXQQLQJ�QHDU�FDSDFLW\�WR�NHHS�XS�ZLWK�FRQVXPHU�GHPDQG�
DFURVV� WKH�QDWLRQ��0LFKLJDQ�SRWDWR�JURZHUV�DUH� LQ�D�XQLTXH�SRVLWLRQ�FRPSDUHG� WR�RWKHU�VWDWHV� WR�ZHDWKHU� WKH�FXUUHQW�
FKDOOHQJHV��7KH�YDVW�PDMRULW\�RI�SRWDWRHV�JURZQ�LQ�0LFKLJDQ�DUH�XVHG�IRU�FKLS�SURFHVVLQJ�DQG�UHWDLO�IUHVK�PDUNHW�ZKLFK�
KHOSV� LQVXODWH� WKH� LQGXVWU\� IURP� VRPH� RI� WKH� LPSDFW� RWKHU� VWDWHV� DUH� QRZ� IDFLQJ�� PDLQO\� IRRG� VHUYLFH� GHPDQG�� 7KH�
JUHDWHVW� LPSDFW� RI� WKH�&RURQDYLUXV� �&29,'-���� SDQGHPLF� KDV� EHHQ� IHOW� LQ� WKH� IRRGVHUYLFH� VHFWRU�ZKHUH� GHPDQG� IRU�
IUR]HQ�IULHV�DQG�IUHVK�SRWDWRHV�KDV�IDOOHQ�VKDUSO\�� 

 7KH�0LFKLJDQ�3RWDWR� ,QGXVWU\�&RPPLVVLRQ� �03,&�� UHSRUWV�0LFKLJDQ�SRWDWR�JURZHUV�KDYH� H[SHULHQFHG� UHFRUG�
IUHVK� SRWDWR� DQG� FKLS� SRWDWR� VDOHV� DPLG� WKH� &RURQDYLUXV� �&29,'-���� SDQGHPLF�� 'XULQJ� WKH� LQLWLDO� IHZ� ZHHNV� RI� WKH�
LPSOHPHQWHG�VRFLDO�GLVWDQFLQJ�PHDVXUHV�LQ�*RYHUQRU�:KLWPHU¶V�([HFXWLYH�2UGHU�FRQVXPHUV�IORFNHG�WR�JURFHU\�VWRUHV�WR�
VWRFN�XS�RQ�HVVHQWLDO� LWHPV� LQFOXGLQJ�SRWDWRHV�� OHDYLQJ� WKHP� LQ�VKRUW�VXSSO\��5HDOL]LQJ� WKH�XQSUHFHGHQWHG�FKDOOHQJHV�
WKH�LQGXVWU\�ZDV�IDFLQJ��WKH�0LFKLJDQ�3RWDWR�,QGXVWU\�&RPPLVVLRQ�ZRUNHG�ZLWK�ORFDO�UHWDLOHUV�DQG�0LFKLJDQ�JURZHUV�WR�
KHOS�NHHS�XS�ZLWK�GHPDQG�WR�JHW�SRWDWRHV�RQ�VWRUH�VKHOYHV��/RJLVWLFV�ZHUH�D�PDMRU� LVVXH� LQ� WKH�EHJLQQLQJ�DQG�03,&�
ZRUNHG�WR�KHOS�FRQQHFW�SDFNHUV�ZLWKRXW�SRWDWRHV�WR�JURZHUV�IDFLQJ�FKDOOHQJHV�JHWWLQJ�WKHLU�SRWDWRHV�SDFNHG��³,W¶V�ZDV�
OLNH�(DVWHU��7KDQNVJLYLQJ�� DQG�&KULVWPDV�DOO� DW� RQFH´� UHSRUWHG� RQH�0LFKLJDQ� IUHVK�SRWDWR�JURZHU� UHJDUGLQJ� WKH� LQLWLDO�
GHPDQG��$�QXPEHU�RI�JURZHUV�DQG�SDFNHUV�DFURVV� WKH�VWDWH�ZHUH�ZRUNLQJ���-KRXU�GD\V����GD\V�D�ZHHN� WR�NHHS� WKH�
VXSSO\� RI� VSXGV� PRYLQJ�� )UHVK� VWRUDJHV� DUH� SURMHFWHG� WR� UHDFK� WKHLU� HQG� LQ� WKH� XSFRPLQJ� ZHHNV�� EXW� JURZHUV� DUH�
FRQILGHQW�WKH\�ZLOO�EH�DEOH�PHHW�UHWDLO�GHPDQG� 

 ,Q�DGGLWLRQ�WR� WKH�XQSUHFHGHQWHG�UHWDLO�GHPDQG��DUHD� IRRG�EDQNV�DUH� LQ�GHVSHUDWH�QHHG�RI�SRWDWRHV��0LFKLJDQ�
IRRG�EDQNV�DUH�FXUUHQWO\�RSHUDWLQJ�DW�IRXU�WLPHV�WKHLU�QRUPDO�FDSDFLW\�DQG�DUH�H[SHULHQFLQJ�VLJQLILFDQW�WURXEOH�VHFXULQJ�
IRRG�WR�PHHW�WKH�LQFUHDVHG�GHPDQG��,Q�$SULO��WKH�0LFKLJDQ�3RWDWR�,QGXVWU\�&RPPLVVLRQ�GRQDWHG�D�WUXFNORDG�RI�SRWDWRHV�
�DSSUR[LPDWHO\��������ZRUWK��WR�WKH�0LFKLJDQ�)RRG�%DQN�&RXQFLO�RQ�EHKDOI�RI�WKH�LQGXVWU\�DQG�LQ�0D\��KHOSHG�WR�UDLVH�
RYHU��������IURP�YDULRXV�LQGXVWU\�SURIHVVLRQDOV�WR�GRQDWH�D�VHFRQG�WUXFNORDG�WR�EH�GLVWULEXWHG�WR�WKRVH�LQ�QHHG�DFURVV�
WKH�VWDWH��3RWDWRHV�DUH�D�NH\�SURGXFH� LWHP�IRU� WKH�VWDWH¶V� UHJLRQDO� IRRG�EDQNV�ZLWK�RYHU���PLOOLRQ�SRXQGV�RI�SRWDWRHV�
SXUFKDVHG� LQ� ������ 7KH� ORQJVWDQGLQJ� UHODWLRQVKLS� EHWZHHQ� WKH�0LFKLJDQ� 3RWDWR� ,QGXVWU\� DQG� )RRG� %DQN� &RXQFLO� RI�
0LFKLJDQ�KDV�EHHQ�FULWLFDO�GXULQJ�WKH�&29,'-���FULVLV�WR�KHOS�PHHW�WKH�LQFUHDVHG�GHPDQG�DFURVV�WKH�VWDWH� 

 

 

,V�<RXU�&HQWHU�3LYRW�&KHPLJDWLRQ�5HDG\" 
 0DQ\�LUULJDWRUV�DUH�FRQVLGHULQJ�DSSO\LQJ�D�IXQJLFLGH�WKURXJK�WKHLU�FHQWHU�SLYRWV�EXW�QRW�DOO�LUULJDWLRQ�V\VWHPV�FDQ�
SURYLGH�ORZ�HQRXJK�YROXPH�ZLWK�XQLIRUP�DSSOLFDWLRQ�RU�KDYH�WKH�UHTXLUHG�VDIHW\�HTXLSPHQW�IRU�FKHPLJDWLRQ� 

 

 ,UULJDWHG�SURGXFWLRQ�KDV�WKH�DGYDQWDJH�RI�FKHPLJDWLRQ�DV�DQ�RSWLRQ�IRU�GLVHDVH�FRQWURO��&KHPLJDWLRQ�LV�WKH�
SURFHVV�RI�DSSO\LQJ�FKHPLFDOV�WKURXJK�LUULJDWLRQ�ZDWHU��7KH�PRVW�FRPPRQO\�DGGHG�FKHPLFDO�WR�LUULJDWLRQ�ZDWHU�LV�OLTXLG�
����QLWURJHQ��+RZHYHU��ZLWK�WKH�FRUUHFW�GHVLJQ�DQG�VDIHW\�HTXLSPHQW�LQVWDOOHG��PDQ\�LUULJDWLRQ�V\VWHPV�FDQ�HIIHFWLYHO\�
DSSO\�IXQJLFLGHV�DQG�LQVHFWLFLGHV��7KH�OLPLWLQJ�IDFWRUV�DUH� 

7KH�V\VWHP�PXVW�EH�DEOH�WR�XQLIRUPO\�DSSO\�OHVV�WKDQ����´��LGHDOO\����´ 

7KH�V\VWHP�PXVW�KDYH�WKH�UHTXLUHG�VDIHW\�HTXLSPHQW�LQVWDOOHG 

 )URP�D�PDQDJHPHQW�VWDQGSRLQW��FKHPLJDWLRQ�DOORZV�SURGXFHUV�WKH�RSSRUWXQLW\�WR�HYDOXDWH�FURS�GLVHDVH�OHYHOV�
DQG�ZHDWKHU�FRQGLWLRQV�DQG�WKHQ�DSSO\�QHHGHG�FKHPLFDOV�ZLWK�LUULJDWLRQ�HTXLSPHQW�DW�RSWLPXP�WLPHV��7KH�FKDOOHQJH�
ZLWK�WKLV�LV�WKDW�DSSOLFDWLRQV�WKURXJK�FKHPLJDWLRQ�KDYH�DQ�H[WUHPHO\�KLJK�DPRXQW�RI�FDUULHU��$HULDO�DSSOLFDWLRQ�PD\�XVH��
-��JDOORQV�SHU�DFUH�DQG�JURXQG�DSSOLFDWLRQ�HTXLSPHQW�PD\�XVH���-���JDOORQV�SHU�DFUH�EXW�D�RQH-LQFK�LUULJDWLRQ�
DSSOLFDWLRQ�XVHV��������JDOORQV�SHU�DFUH��&RYHUDJH�E\�LUULJDWLRQ�LV�H[FHOOHQW�EXW�NHHSLQJ�WKH�FRQFHQWUDWLRQ�RI�SHVWLFLGH�LQ�
WKH�IROLDJH�KLJK�HQRXJK�WR�EH�HIIHFWLYH�FDQ�EH�SUREOHPDWLF� 

 $�FRUQ�FURS�DW�WDVVHO�VWDJH�FDQ�KROG�����-�����RI�DQ�LQFK�RI�ZDWHU�LQ�WKH�IROLDJH�DQG�RQ�WKH�VRLO�VXUIDFH��,I�WKH�
SHVWLFLGH�XVHG�LV�RQO\�HIIHFWLYH�ZKHQ�RQ�WKH�OHDI�VXUIDFH��DSSOLFDWLRQ�QHHGV�WR�EH�D�WHQWK�RI�LQFK�RU�OHVV��0DQ\�LUULJDWLRQ�
V\VWHPV�DUH�QRW�FDSDEOH�RI�WKHVH�ORZ�YROXPHV��GHSHQGLQJ�RQ�WKHLU�GHVLJQ��,UULJDWLRQ�VSULQNOHU�SDFNDJHV�VSHFLILFDOO\�IRU�
FKHPLJDWLRQ�DUH�GHVLJQHG�IRU�DSSOLFDWLRQV�RI�����´� 

 7KH�VPDOOHVW�DSSOLFDWLRQ�UDWH�WKDW�D�FHQWHU�SLYRW�LV�FDSDEOH�RI�LV�IRXQG�RQ�WKH�DSSOLFDWLRQ�FKDUW�DW�WKH������
VHWWLQJ��,I�\RXU�V\VWHP�DSSOLHV�����´�DW������VHWWLQJ��RQO\�DERXW�KDOI�RI�\RXU�SURGXFW�ZLOO�VWD\�RQ�WKH�OHDYHV��,Q�RUGHU�WR�
DFKLHYH�LQ�V\VWHP�WKDW�LV�FDSDEOH�RI�ORZHU�UDWHV�RI�DSSOLFDWLRQ��D�KLJKHU�JHDU�UDWLR�RI�WKH�GULYH�V\VWHP�DQG�D�ORZHU�ZDWHU�
VXSSO\�YROXPH�FRPSDUHG�WR�WKH�FRYHUDJH�DUHD�PD\�EH�QHHGHG� 
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,W�LV�DOVR�LPSRUWDQW�WR�NQRZ�WKDW�WKH�V\VWHP�DSSOLHV�ZDWHU�XQLIRUPO\�DFURVV�WKH�ILHOG��&HQWHU�SLYRW�V\VWHPV�ZLWK�JRRG�
GHVLJQ�DQG�UHSDLU�ZLOO�KDYH�D�XQLIRUPLW\�FR-HIILFLHQW�DSSURDFKLQJ�������0DQ\�V\VWHPV�KDYH�D�XQLIRUPLW\�FR-HIILFLHQW�LQ�
WKH���-����UDQJH��ZKLFK�ZLOO�DOORZ�WKH�PLVDSSOLFDWLRQ�RI�D�TXDUWHU�RI�WKH�ZDWHU�DQG�SHVWLFLGH�JRLQJ�WKURXJK�WKHP��
,QIRUPDWLRQ�RQ�HYDOXDWLQJ�LUULJDWLRQ�V\VWHP�XQLIRUPLW\�LV�DYDLODEOH�WKURXJK�WKH�068�,UULJDWLRQ�ZHE�SDJH��KWWSV���
ZZZ�FDQU�PVX�HGX�LUULJDWLRQ�� 

 7KH�(3$�UHTXLUHV�DQ\�SHVWLFLGH�WKDW�LV�DSSOLHG�WKURXJK�LUULJDWLRQ�V\VWHPV�PXVW�KDYH�D�FKHPLJDWLRQ�ODEHO�RU�D�
VHFWLRQ�ZLWKLQ�WKH�ODEHO�RXWOLQLQJ�WKH�FKHPLJDWLRQ�SURFHGXUH�IRU�DSSOLFDWLRQ�DQG�UHVWULFWLRQV��0DQ\�RI�WKH�FRPPRQ�
IXQJLFLGHV�XVHG�IRU�IROLDU�FURS�GLVHDVHV�KDYH�FKHPLJDWLRQ�ODEHOV��7KH�FKHPLJDWLRQ�ODEHO�UHSUHVHQWV�D�WKUHH-ZD\�
DJUHHPHQW�EHWZHHQ�WKH�(3$��WKH�UHJLVWUDQW�DQG�WKH�DSSOLFDWRU�IRU�WKH�VDIH�DQG�HIIHFWLYH�XVH�RI�WKH�SURGXFW�IRU�WKH�
GLVHDVHV�OLVWHG�ZKHQ�XVHG�LQ�WKH�PDQRU�SUHVFULEHG� 

 7KH�LQKHUHQW�ULVN�RI�LQMHFWLQJ�FKHPLFDOV�LQWR�D�ZDWHU�V\VWHP�GLFWDWHV�WKH�QHHG�IRU�EDFNIORZ�SURWHFWLRQ��%RWK�
,QGLDQD�DQG�0LFKLJDQ�KDYH�UHVRXUFH�SURWHFWLRQ�UXOHV�WKDW�UHTXLUH�WKH�XVH�RI�FKHPLJDWLRQ�YDOYHV�IRU�WKH�SURWHFWLRQ�RI�ERWK�
VXUIDFH�DQG�JURXQG�ZDWHU�VRXUFHV��&KHPLJDWLRQ�YDOYHV�FUHDWH�DQ�DLU�JDS�LQ�WKH�SLSHOLQH�GRZQVWUHDP�IURP�WKH�SXPS�
ZKHQ�WKH�SXPS�LV�VKXW�GRZQ��7KH�DLU�JDS�EUHDNV�WKH�VXFWLRQ�FUHDWHG�E\�ZDWHU�UHWUHDWLQJ�EDFN�WR�JURXQGZDWHU�RU�VXUIDFH�
ZDWHU�VRXUFHV��&KHPLJDWLRQ�YDOYHV�IRU�PRVW�LUULJDWLRQ�DSSOLFDWLRQV�DUH�DYDLODEOH�IURP�ORFDO�LUULJDWLRQ�GHDOHUV�IRU�OHVV�WKDQ�
������,QVWDOODWLRQ�FRVW�LV�PXFK�OHVV�DW�WKH�WLPH�RI�WKH�SXPS�LQVWDOODWLRQ�DQG�VKRXOG�EH�LQFOXGHG�LQ�DOPRVW�DOO�RI�QHZ�
LUULJDWLRQ�SXPSLQJ�LQVWDOODWLRQV���,I�\RXU�ZDWHU�VRXUFH�LV�D�PXQLFLSDO�ZDWHU�V\VWHP�RU�LI�WKH�VDPH�ZHOO�SURYLGHV�ZDWHU�IRU�
KXPDQ�FRQVXPSWLRQ��D�5HGXFH�3UHVVXUH�=RQH�9DOYH��53=��ZLOO�EH�UHTXLUHG���6HH�\RXU�VWDWH�ZHOO�FRGH�IRU�GHWDLOV� 

 ,UULJDWRUV�ZLVKLQJ�WR�FKHPLJDWH�ZLOO�DOVR�QHHG�DQ�LQMHFWLRQ�SXPS�DQG�DQ�LQMHFWLRQ�FKHFN�YDOYH���$�SRVLWLYH�
GLVSODFHPHQW�LQMHFWLRQ�SXPS�PHWHUV�WKH�SHVWLFLGH�LQWR�WKH�ZDWHU�IORZ�FRQVLVWHQWO\�ZLWKRXW�EHLQJ�DIIHFWHG�E\�VXSSO\�WDQN�
IXOOQHVV�RU�LUULJDWLRQ�SUHVVXUH�FKDQJHV��7KH�FKHPLJDWLRQ�LQMHFWLRQ�FKHFN�YDOYH�PL[HV�WKH�FKHPLFDO�LQWR�WKH�ZDWHU�DQG�
SUHYHQWV�EDFN�IORZ�RI�LUULJDWLRQ�ZDWHU�LQWR�WKH�FKHPLFDO�VWRUDJH�WDQN���7KH�FKHPLFDO�VWRUDJH�WDQN�DQG�VXSSO\�KRVH�QHHG�
WR�EH�FRPSDWLEOH�ZLWK�WKH�FKHPLFDOV�EHLQJ�XVHG�DQG�VL]HG�IRU�WKH�DSSOLFDWLRQ��7KH�KLJK-SUHVVXUH�KRVH�EHWZHHQ�WKH�
LQMHFWLRQ�SXPS�DQG�WKH�LUULJDWLRQ�OLQH�QHHGV�WR�EH�UDWHG�DW�OHDVW����SVL�KLJKHU�WKDQ�WKH�V\VWHP¶V�RSHUDWLQJ�SUHVVXUH� 

 0DQ\�SHVWLFLGH�FKHPLJDWLRQ�ODEHOV�DOVR�UHTXLUH�LUULJDWLRQ�V\VWHP�LQWHUORFNV�EHWZHHQ�WKH�LUULJDWLRQ�ZDWHU�SXPS��
WKH�FKHPLFDO�LQMHFWLRQ�SXPS��DQG�WKH�FHQWHU�SLYRW��,QWHUORFNV�DUH�GHVLJQHG�WR�VKXW�RII�DOO�WKH�FRPSRQHQWV�RI�WKH�V\VWHP�LI�
DQ\�RQH�RI�WKH�WKUHH�VWRSV��7KLV�UHGXFHV�WKH�FKDQFH�RI�PLVDSSOLFDWLRQV��6RPH�ODEHOV�DOVR�LQFOXGH�DQ�HOHFWURQLF�VKXW�RII�
YDOYH�EHWZHHQ�WKH�FKHPLFDO�VXSSO\�WDQN�DQG�WKH�LQMHFWLRQ�SXPS�� 

 'HWDLOHG�LQIRUPDWLRQ�RQ�LQMHFWLRQ�SXPSV��EDFNIORZ�SURWHFWLRQ��VDIHW\�LQWHUORFNV�DQG�SURFHGXUHV�IRU�FDOLEUDWLQJ�DQ�
LQMHFWLRQ�V\VWHP�LV�DYDLODEOH�LQ�0LFKLJDQ�6WDWH�8QLYHUVLW\�([WHQVLRQ�EXOOHWLQ�(-������³8VLQJ�&KHPLJDWLRQ�6DIHO\�DQG�
(IIHFWLYHO\�´ 

6SHFLDO�WKDQNV�WR�%UXFH�0DF.HOODU��068�([WHQVLRQ�)LHOG�&URS�(GXFDWRU��DQG�6WHYH�0LOOHU�068-%$(�,UULJDWLRQ�VSHFLDOLVW��
IRU�WKHLU�LQSXW�LQWR�WKLV�DUWLFOH� 

Mark your calendars:  The Annual Meeting of 
the Michiana Irrigation Association is planned 

for December 11, 2020 at the Blue Gate Garden 


