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6XUYHLOODQFH�E\�ODUYDO�VXUYH\�LV�RI�NH\�LPSRUWDQFH�
DV�DOO�PRVTXLWRHV�UHO\�RQ�ZDWHU�ERGLHV�IRU�WKHLU�
GHYHORSPHQW��WKXV�DOORZLQJ�D�IRFXVHG�DQG�UDSLG�
LQVSHFWLRQ �VDPSOLQJ�DQG�LGHQWLILFDWLRQ�FDQ�EH�
SHUIRUPHG�RQ�WKH�VDPH�GD\��DQG�RIIHULQJ�XVXDOO\�D�
JRRG�FRVW�EHQHILW�UDWLR

%HVLGHV��ODUYDO�VDPSOLQJ�LV�RI�SDUWLFXODU�LQWHUHVW�
ZLWK�PRVTXLWR�VSHFLHV�ZKRVH�IHPDOHV�DUH�QRW�RU�
RQO\�UDUHO\�DWWUDFWHG�WR�WKH�FRPPRQO\�XVHG�WUDS
V\VWHPV



/,0,7$7,216

7KHUH�DUH�JUHDW�GLIIHUHQFHV EHWZHHQ�WKH�NLQGV�DQG�
VSHFLILF�FKDUDFWHULVWLFV�RI�FRORQLVHG�ZDWHU�ERGLHV
�H�J��VL]H��ZDWHU�TXDOLW\��QDWXUDO�RU�PDQ�PDGH��DQG�
WKH�HFRORJLFDO�VXUURXQGLQJV WKH\�DUH�HPEHGGHG�LQ�
�H�J��UXUDO��XUEDQ��QDWXUH�
$OVR��ODUYDH�RI�XQLYROWLQH VSHFLHV FDQ�RQO\�EH�
GHWHFWHG�VHDVRQDOO\�ZKLOH�WKRVH�RI�PXOWLYROWLQH
VSHFLHV�RIWHQ�RFFXU�WKURXJKRXW�WKH�ZKROH�
YHJHWDWLRQ�SHULRG
/DUYDO�VXUYH\V�WKHUHIRUH�UHTXLUH�D�GHWDLOHG�
NQRZOHGJH�DERXW�PRVTXLWR�HFRORJ\



:+(5(�	�:+(1

7KH�EHVW�VHDVRQ IRU�ODUYDO�VDPSOLQJ�GHSHQGV�RQ�WKH�
ODWLWXGH�DQG�DOWLWXGH��DV�ZHOO�DV�RQ�WKH�PRVTXLWR�
VSHFLHV��,Q�JHQHUDO��PRVTXLWR�ODUYDH�GHYHORS�ZKHQ�ZDWHU�
WHPSHUDWXUHV�DUH�DERYH�����&
6L[�PDLQ�FODVVHV�RI�ODUYDO�KDELWDWV FDQ�EH�GLVWLQJXLVKHG�

�GLWFKHV��SRQGV��IRUHVW�GLWFKHV��
IHQV��IORRGHG�PHDGRZV�RU�IRUHVW�

�ULYHUV��VWUHDPV��GLWFKHV��GUDLQV�
�SRQGV�ZLWK�

YHJHWDWLRQ��PDUVKHV��FDQDOV�
�SXGGOHV��URDG�

WUDFNV��QHZ�GLWFKHV��HWF��
�WUHH�KROHV��URFN�SRROV��HWF��

�H�J��SRWV��FDWFK�EDVLQV��SLWV�



:+(5(�	�:+(1

,Q�QDWXUDO�DUHDV��ODUYDH�FDQ�EH�IRXQG�LQ�SXGGOHV��URDG�
WUDFNV��VZDPS�DUHDV��GUDLQV��GLWFKHV��LUULJDWHG�
FURSODQGV��VWUHDPV��ULYHUEHGV��SRQGV��WUHH�KROHV�HWF��EXW�
DOVR�LQ�KXPDQ�PDGH�FRQWDLQHUV�VXFK�DV�GULQNLQJ�
WURXJKV��GLVFDUGHG�ZDVWH�FRQWDLQHUV��W\UHV��WDUSDXOLQV��
HWF�

,Q�XUEDQLVHG�DUHDV��ODUYDO�VDPSOLQJ�PXVW�IRFXV�RQ�WKH�
DYDLODEOH�KXPDQ�PDGH�ZDWHU�ERGLHV�IRXQG�ERWK�LQ�
SULYDWH�DQG�SXEOLF�HQYLURQPHQWV��EHORZ�DQG�DERYH�
JURXQG�OHYHO��VXFK�DV�GLVFDUGHG�FRQWDLQHUV��IORZHU�
YDVHV��IORZHU�SRW�GLVKHV�LQ�JDUGHQV�DQG�FHPHWHULHV��
XVHG�W\UHV�OHIW�RXWGRRUV��UDLQ�ZDWHU�EDUUHOV��URDG�GUDLQV�
DQG�FDWFK�EDVLQV��SLWV��HWF�



)ORRGHG�FRDVWDO�PDUVK



:HWODQGV



6SULQJ &DQDO





3XGGOHV�DQG�UXWV

:HOO



)UHVK ZDWHU

6DOWHG ZDWHU







%HORZ JURXQG

$ERYH JURXQG





0(7+2'6 	�722/6

2QFH�WKH�VDPSOLQJ�DUHD�LV�GHILQHG��SRVVLEOH�
EUHHGLQJ�VLWHV�KDYH�WR�EH�LGHQWLILHG�

2Q�*RRJOH�RU�%LQJ�VDWHOOLWH�LPDJHU\��
LGHQWLILFDWLRQ�RI�ZHWODQGV��VZDPSV��SRROV��
GLWFKHV��HWF�

2Q�SODFH��LGHQWLILFDWLRQ�RI�DOO�NLQGV�RI�VPDOO�
QDWXUDO�DQG�DUWLILFLDO�ZDWHU�ERGLHV



0(7+2'6 	�722/6

'HSHQGLQJ�RQ�WKH�VL]H�DQG�GHVLJQ�RI�WKHLU�EUHHGLQJ�
VLWHV��PRVTXLWR�ODUYDH�FDQ�EH�FROOHFWHG�E\�QHWWLQJ��
GLSSLQJ�RU�VXFNLQJ

/DUJHU�ZDWHU�ERGLHV�FDQ�EH�VDPSOHG�E\�FODVVLF�GLSSHUV�
RU�SODVWLF�WUD\V��RU�E\�ILQH�PHVKHG�� �����PP��DTXDWLF�
QHWV��H�J��DTXDULXP�ZDWHU�QHWV��DQG�VLHYH

6PDOOHU�ZDWHU�ERGLHV��H�J��WUHH�KROHV��FDQ�EH�FKHFNHG�
IRU�WKH�SUHVHQFH�RI�ODUYDH�E\�GLSSLQJ�ZLWK�D�ODGOH�RU�E\�
DVSLUDWLQJ�ZDWHU�ZLWK�D�WXEH�RU�D�SLSHWWH

&ROOHFWHG�ZDWHU�FDQ�EH�LQVSHFWHG�EHWWHU�IRU�WKH�SUHVHQFH�
RI�MXYHQLOHV�ZKHQ�GHFDQWHG�LQ�D�ZKLWH�SODVWLF�WUD\�ERZO



67$1'$5'�',33,1* 0(7+2'

'LSSHUV FDQ�EH�XVHG�DV�D�VXUYH\�WRRO�IRU�GHWHUPLQLQJ�WKH�DEXQGDQFH�
RI�ODUYDH�E\�WDNLQJ�YDULRXV�VDPSOHV�IURP�GHVLJQDWHG�VLWHV�LQ�WKH�
KDELWDW�RI�LQWHUHVW��DQG�WKHQ�FRXQWLQJ�WKH�ODUYDH�RI�HDFK�GLS��ZKHUHDV�
QHWWLQJ��ZKLFK�DOORZV�WR�VDPSOH�RYHU�ODUJHU�SDUWV�RI�WKH�KDELWDWV��LV�
PRUH�DSSURSULDWH�WR�GHWHUPLQH�SUHVHQFH�DEVHQFH

7KH�QHWWLQJ�GLSSLQJ�PHWKRG�ZLOO�YDU\�ZLWK�ZDWHU�GHSWK��SUHVHQFH�RI�
DTXDWLF�YHJHWDWLRQ�RU�GHEULV��DQG�ZDWHU�FODULW\��)LYH�WR����
VZHHSV�GLSV�DUH�UHFRPPHQGHG��GHSHQGLQJ�RQ�WKH�VLWH�VL]H�DQG�
YDULHW\�RI�PLFUR�KDELWDWV��H�J��ZLWK�RU�ZLWKRXW�YHJHWDWLRQ��IORDWLQJ�RU�
HUHFWHG�YHJHWDWLRQ��GLIIHUHQW�ZDWHU�GHSWKV��VKDGHG�RU�VXQ�H[SRVHG�

6HYHUDO�GLSSLQJ�WHFKQLTXHV�H[LVW��ZLWK�GLIIHULQJ�HIILFLHQF\�WR�FROOHFW�
WKH�YDULRXV�PRVTXLWR�JHQHUD��)RU�URXWLQH�LPPDWXUH�PRQLWRULQJ�RI�DOO�
VSHFLHV�WR�FRPSDUH�DFURVV�D�UDQJH�RI�DTXDWLF�KDELWDWV�ZLWKRXW�JHQXV�
VSHFLILF�DSSURDFK��FRPSOHWH�RU�SDUWLDO�VXEPHUVLRQ�LV�UHFRPPHQGHG��
GHSHQGLQJ�XSRQ�KRZ�GHHS�WKH�ZDWHU�LV



',33,1*

'LSSLQJ PHWKRGV

�ŝƉƉŝŶŐ
ŵĞƚŚŽĚ

dĂƌŐĞƚĞĚ
ŵŽƐƋƵŝƚŽ
ŐĞŶĞƌĂ

DĞƚŚŽĚ ĚĞƚĂŝůƐ EŽƚĞƐ

^ŚĂůůŽǁ
ƐŬŝŵ

�ŶŽƉŚĞůĞƐ dŚĞ ůĞĂĚŝŶŐ ĞĚŐĞ ŽĨ ƚŚĞ ĚŝƉƉĞƌ ŝƐ
ƐƵďŵĞƌŐĞĚ Ăƚ ĂƉƉƌŽǆŝŵĂƚĞůǇ ϰϱΣ ĂŶĚ
ĂďŽƵƚ Ϯ͘ϱ Đŵ ďĞůŽǁ ƚŚĞ ǁĂƚĞƌ ƐƵƌĨĂĐĞ͘
dŚĞ ĚŝƉƉĞƌ ŝƐ ĚƌĂǁŶ ĂůŽŶŐ ƚŚĞ ǁĂƚĞƌ
ƐƵƌĨĂĐĞ ĂŶĚ ĨŝůůĞĚ Ăƚ ƚŚĞ ĞŶĚ ŽĨ ƚŚĞ ƐƚƌŽŬĞ͘

dŚĞ ŵĞƚŚŽĚ ǁŽƌŬƐ ďĞƚƚĞƌ ĨŽƌ �ŶŽƉŚĞůĞƐ
ůĂƌǀĂĞ ƚŚĂƚ ƌĞŵĂŝŶ Ăƚ ƚŚĞ ǁĂƚĞƌ ƐƵƌĨĂĐĞ
ĐŽŵƉĂƌĂƚŝǀĞůǇ ůŽŶŐĞƌ ƚŚĂŶ ĚŽ ŽƚŚĞƌ
ŵŽƐƋƵŝƚŽ ůĂƌǀĂĞ ĂĨƚĞƌ ƚŚĞ ĚŝƉƉĞƌ ĞŶƚĞƌƐ ƚŚĞ
ǁĂƚĞƌ͘ � ŐŽŽĚ ƚĞĐŚŶŝƋƵĞ ŽĨ ƐĂŵƉůŝŶŐ ǁŚĞŶ
ƐƵďŵĞƌŐĞĚ ŵĂĐƌŽƉŚǇƚĞƐ ŚĂǀĞ ůĞĂǀĞƐ ũƵƐƚ
ďĞůŽǁ ƚŚĞ ǁĂƚĞƌ ƐƵƌĨĂĐĞ͘

�ŽŵƉůĞƚĞ
ƐƵďŵĞƌƐŝŽŶ

�ĞĚĞƐ͕
KĐŚůĞƌŽƚĂƚƵƐ͕
;�ƵůĞǆ͕
�ƵůŝƐĞƚĂͿ

dŚĞ ĚŝƉƉĞƌ ŝƐ ƐƵďŵĞƌŐĞĚ ƋƵŝĐŬůǇ ŝŶ ŽƉĞŶ
ǁĂƚĞƌ͕ ƵƐƵĂůůǇ ŝŶ ĨůŽŽĚǁĂƚĞƌ ŚĂďŝƚĂƚƐ͘ dŚĞ
ĚŝƉƉĞƌ ŝƐ ďƌŽƵŐŚƚ ƵƉ ƚŽ ƚŚĞ ǁĂƚĞƌ ƐƵƌĨĂĐĞ
ƚŚƌŽƵŐŚ ƚŚĞ ƐƵďŵĞƌŐŝŶŐ ůĂƌǀĂĞ ƚŚĂƚ ŚĂǀĞ
ƌĞĂĐƚĞĚ ƚŽ ƚŚĞ ĚŝƐƚƵƌďĂŶĐĞ ĐƌĞĂƚĞĚ ďǇ
ƐƵďŵĞƌŐŝŶŐ ƚŚĞ ĚŝƉƉĞƌ͘

dŚŝƐ ŵĞƚŚŽĚ ŝƐ ƵƐĞĚ ƉƌŝŵĂƌŝůǇ ƚŽ ƐĂŵƉůĞ
ŵŽƐƋƵŝƚŽĞƐ ǁŚŽƐĞ ůĂƌǀĂĞ ƌĞƐƉŽŶĚ ƌĂƉŝĚůǇ
ƚŽ ƚŚĞ ĚŝƉƉĞƌ ĞŶƚĞƌŝŶŐ ƚŚĞ ǁĂƚĞƌ͕ ďƵƚ ĂƌĞ
ǀŝƐŝďůĞ͘ /ƚ ŝƐ ĂůƐŽ ĂƉƉƌŽƉƌŝĂƚĞ ĨŽƌ ƐĂŵƉůŝŶŐ
ůĂƌǀĂĞ ĂĚũĂĐĞŶƚ ƚŽ ǀĞŐĞƚĂƚŝŽŶ͘ dŚĞ ĚŝƉƉĞƌ ŝƐ
ďƌŽƵŐŚƚ ƚŽ ƚŚĞ ǁĂƚĞƌ ƐƵƌĨĂĐĞ ǁŚŝůĞ
ĐŽŶƚĂĐƚŝŶŐ ƚŚĞ ĞŵĞƌŐĞŶƚ ǀĞŐĞƚĂƚŝŽŶ͘

WĂƌƚŝĂů
ƐƵďŵĞƌƐŝŽŶ

�ŶŽƉŚĞůĞƐ͕
�ƵůĞǆ͕ �ƵůŝƐĞƚĂ

dŚĞ ĚŝƉƉĞƌ ŝƐ ƐƵďŵĞƌŐĞĚ ĂƉƉƌŽǆ͘ ϰϱΣ ĂůŽŶŐ
ƚŚĞ ĞŵĞƌŐĞŶƚ ǀĞŐĞƚĂƚŝŽŶ͘ tĂƚĞƌ ĨůŽǁƐ
ƌĂƉŝĚůǇ ŝŶƚŽ ƚŚĞ ĚŝƉƉĞƌ͘ dŚĞ ĚŝƉƉĞƌ ŝƐ ŶŽƚ
ŵŽǀĞĚ ŚŽƌŝǌŽŶƚĂůůǇ͘ ďƵƚ ĐĂŶ ďĞ ŵŽǀĞĚ
ǀĞƌƚŝĐĂůůǇ ƚŽ ƐĐƌĂƉĞ ĂůŽŶŐ ƚŚĞ ĞĚŐĞ ŽĨ ƚŚĞ
ĞŵĞƌŐĞŶƚ ǀĞŐĞƚĂƚŝŽŶ͘

dŚĞ ŵĞƚŚŽĚ ǁŽƌŬƐ ǁĞůů ǁŚĞŶ ƐĂŵƉůŝŶŐ ŝŶ
ƌŽďƵƐƚ ĞŵĞƌŐĞŶƚ ǀĞŐĞƚĂƚŝŽŶ ƐƵĐŚ ĂƐ ĐĂƚƚĂŝů
ĂŶĚ ďƵůƌƵƐŚ͘ dŚĞ ƐƵĐƚŝŽŶ ĐƌĞĂƚĞĚ ďǇ ǁĂƚĞƌ
ĨůŽǁ ŝŶƚŽ ƚŚĞ ĚŝƉƉĞƌ ĂŶĚ ƐĐƌĂƉŝŶŐ ĂůƐŽ
ĐŽůůĞĐƚƐ ƐŵĂůů ŝŶƐĞĐƚ ƉƌĞĚĂƚŽƌƐ ĂŶĚ
ŚĞƌďŝǀŽƌĞƐ ĂƐƐŽĐŝĂƚĞĚ ǁŝƚŚ ŵŽƐƋƵŝƚŽ ůĂƌǀĂĞ
ŽŶ Žƌ ŶĞĂƌ ƚŚĞ ǀĞŐĞƚĂƚŝŽŶ͘

&ůŽǁ ŝŶ �ĞĚĞƐ͕
KĐŚůĞƌŽƚĂƚƵƐ͕
;�ƵůĞǆͿ

dŚŝƐ ƚĞĐŚŶŝƋƵĞ ŝƐ ƵƐĞĚ ŝŶ ƐŚĂůůŽǁ ǁĂƚĞƌ
ƚŚĂƚ ŚĂƐ Ă ĚĞƉƚŚ ф ŚĞŝŐŚƚ ŽĨ ƚŚĞ ůĂĚůĞ ŽĨ
ƚŚĞ ĚŝƉƉĞƌ͘ dŚĞ ďŽƚƚŽŵ ŽĨ ƚŚĞ ĚŝƉƉĞƌ ŝƐ
ƉƵƐŚĞĚ ŝŶƚŽ ƚŚĞ ƐƵďƐƚƌĂƚĞ ĂŶĚ ƚŚĞ ǁĂƚĞƌ
ǁŝƚŚ ĂƐƐŽĐŝĂƚĞĚ ůĂƌǀĂĞ ĂŶĚ ĚĞďƌŝƐ ĨůŽǁ ŝŶƚŽ
ƚŚĞ ĚŝƉƉĞƌ͘

dŚŝƐ ŵĞƚŚŽĚ ǁŽƌŬƐ ǁĞůů ŝŶ ƐŚĂůůŽǁ ŚĂďŝƚĂƚƐ͕
ƌŽŽƚ ŵĂƐƐĞƐ ĂŶĚ ŽƚŚĞƌ ŚĂďŝƚĂƚƐ ƚŚĂƚ ĂƌĞ
ƐŚĂůůŽǁĞƌ ƚŚĂŶ ƚŚĞ ĚŝƉƉĞƌ͛Ɛ ƉƌŽĨŝůĞ͘

^ĐƌĂƉŝŶŐ �ŽƋƵŝůůĞƚƚŝĚŝĂ dŚĞ ĚŝƉƉĞƌ ŝƐ ƐĐƌĂƉĞĚ ĂŐĂŝŶƐƚ ƚŚĞ
ƵŶĚĞƌƐŝĚĞ ŽĨ ĨůŽĂƚŝŶŐ ǀĞŐĞƚĂƚŝŽŶ ƚŽ
ĚŝƐůŽĚŐĞ ĂƚƚĂĐŚĞĚ ůĂƌǀĂĞ͘ dŚĞ ƐĐƌĂƉŝŶŐ
ĂĐƚŝŽŶ ŝƐ ƵƐƵĂůůǇ Ă ǀŝŐŽƌŽƵƐ ďĂĐŬ ĂŶĚ ĨŽƌƚŚ
ŵŽƚŝŽŶ͘

hƐĞĚ ƚŽ ƐĂŵƉůĞ ůĂƌǀĂĞ ƚŚĂƚ ƌĞƐŝĚĞ ƵŶĚĞƌ
ĂŶĚ ƵƐƵĂůůǇ ĂƚƚĂĐŚĞĚ ƚŽ ĨůŽĂƚŝŶŐ ǀĞŐĞƚĂƚŝŽŶ
Žƌ ƚŚĞ ƌŽŽƚƐ ŽĨ ĨůŽĂƚŝŶŐ ƉůĂŶƚƐ͘ �ĞĐĂƵƐĞ Ă
ǀŝŐŽƌŽƵƐ ďĂĐŬ ĂŶĚ ĨŽƌƚŚ ŵŽƚŝŽŶ ŝƐ ƵƐĞĚ
ǁŝƚŚ ƚŚĞ ĚŝƉƉĞƌ ĐŽŵƉůĞƚĞůǇ ƐƵďŵĞƌŐĞĚ͕ ƚŚŝƐ
ƚĞĐŚŶŝƋƵĞ ǁŽƌŬƐ ďĞƐƚ ǁŝƚŚ ĚŝƉƉĞƌƐ ŚĂǀŝŶŐ Ă
ƐĐƌĞĞŶĞĚ ďŽƚƚŽŵ͘

^ŝŵƉůĞ ůĂĚůĞ �ƵůĞǆ � ƋƵŝĐŬ ĨůŝƉ ŽĨ ƚŚĞ ǁƌŝƐƚ ŝƐ ƵƐĞĚ ƚŽ
ƐƵďŵĞƌŐĞ ĐŽŵƉůĞƚĞůǇ ƚŚĞ ĚŝƉƉĞƌ ũƵƐƚ
ďĞůŽǁ ƚŚĞ ǁĂƚĞƌ ƐƵƌĨĂĐĞ͘ dŚĞ ƚĞĐŚŶŝƋƵĞ ŝƐ
ƐŝŵŝůĂƌ ƚŽ ƚĂŬŝŶŐ ǁĂƚĞƌ ƚŽ ĚƌŝŶŬ͘

EŽƚ Ă ƉƌĞĨĞƌƌĞĚ ŵĞƚŚŽĚ͕ ĞƐƉĞĐŝĂůůǇ ŝĨ ƚŚĞ
ƐĂŵƉůĞ ŝƐ ŶŽƚ ƚĂŬĞŶ ĂĚũĂĐĞŶƚ ƚŽ Ă ŵŽƐƋƵŝƚŽ
ŵŝĐƌŽŚĂďŝƚĂƚ͘ dŚŝƐ ƚĞĐŚŶŝƋƵĞ ǁŽƵůĚ ďĞ
ĂĚĞƋƵĂƚĞ ŝŶ ŚǇƉĞƌĞƵƚƌŽƉŚŝĐ ƐŝƚƵĂƚŝŽŶƐ
ǁŚĞƌĞ ƚŚĞ ĂďƵŶĚĂŶĐĞ ŽĨ ůĂƌǀĂĞ ŽĨƚĞŶ
ĂƉƉƌŽĂĐŚĞƐ ϭϬϬϬͬĚŝƉ͘

�ĂĐŬŐƌŽƵŶĚ �ĞĚĞƐ͕
KĐŚůĞƌŽƚĂƚƵƐ

dŚĞ ĚŝƉƉĞƌ ŝƐ ƐƵĞĚ ƚŽ ƉƌŽǀŝĚĞ Ă ůŝŐŚƚ
ďĂĐŬŐƌŽƵŶĚ ĂŐĂŝŶƐƚ ǁŚŝĐŚ ĚĂƌŬĞƌ ĐŽůŽƵƌĞĚ
ŝŵŵĂƚƵƌĞ ŵŽƐƋƵŝƚŽĞƐ ĂƌĞ ŵŽƌĞ ĞĂƐŝůǇ
ƐĞĞŶ͘ �ĨƚĞƌ ŵŽƐƋƵŝƚŽĞƐ ĂƌĞ ĨŽƵŶĚ͕ ƚŚĞǇ
ĂƌĞ ĐŽůůĞĐƚĞĚ ďǇ ƋƵŝĐŬůǇ ƉƵůůŝŶŐ ƚŚĞ ĚŝƉƉĞƌ
ƚŚƌŽƵŐŚ ƚŚĞ ǁĂƚĞƌ ƐƵƌĨĂĐĞ͘

� ƚĞĐŚŶŝƋƵĞ ƵƐĞĚ ƉƌŝŵĂƌŝůǇ ƚŽ ŝĚĞŶƚŝĨǇ
ŵŽƐƋƵŝƚŽĞƐ ŝŶŚĂďŝƚŝŶŐ ǁŽŽĚůĂŶĚ ƉŽŶĚƐ ĂŶĚ
ƉŽŽůƐ͘
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7KH�ODUYDH�VKRXOG�EH�ILUVW�WUDQVIHUUHG�ZLWK�D�SLSHWWH�WR�D�VPDOO�FXS�RU�ERZO�
ZLWK�IUHVK�FOHDQ�ZDWHU�DV�D�ZDVKLQJ�SURFHGXUH

,I�PXFK�GHEULV�RU�VHGLPHQW�LV�VWLOO�SUHVHQW��DGGLWLRQDO�VHULDO�WUDQVIHUV�VKRXOG�
EH�PDGH�XQWLO�HOLPLQDWLRQ�RI�VXVSHQGHG�SDUWLFOHV�KDV�WDNHQ�SODFH

$V�PXFK�ZDWHU�DV�SRVVLEOH�VKRXOG�EH�UHPRYHG�IURP�WKH�FXS�RU�ERZO�XVLQJ�
WKH�SLSHWWH

,Q�WKH�ODE��ZDWHU�KHDWHG�WR�DERXW����&�FDQ�EH�SRXUHG�LQWR�WKH�FXS�RU�ERZO

,Q�WKH�ILHOG��WKH�ODUYDH�FDQ�EH�ILUVW�WUDQVIHUUHG�WR�D�YLDO�XVLQJ�WKH�SLSHWWH�
DIWHU�ZKLFK�SXUH�HWKDQRO�FDQ�EH�DGGHG

$V�VRRQ�DV�WKH�ODUYDH�IORDW�XS�WR�WKH�VXUIDFH��WKH�OLTXLG�LV�UHPRYHG�ZLWK�D�
SLSHWWH�DQG�UHSODFHG�ZLWK�D�TXDQWLW\�RI��������HWKDQRO

$IWHU���PLQ��WKH�ODUYDH�DUH�WUDQVIHUUHG�ZLWK�D�SLSHWWH��GR�QRW�XVH�IRUFHSV���WR�
D�YLDO�ZLWK��������HWKDQRO

1R�PRUH�WKDQ����ODUYDH�VKRXOG�EH�SODFHG�LQ�D�VLQJOH�YLDO�DV�WKH�ZDWHU�
FRQWDLQHG�LQ�WKH�ERGLHV�RI�WKH�ODUYDH�ZLOO�VLJQLILFDQWO\�GLOXWH�WKH�
FRQFHQWUDWLRQ�RI�D�VPDOO�TXDQWLW\�RI�HWKDQRO�DQG�MHRSDUGLVH�SUHVHUYDWLRQ
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)RU�LPPHGLDWH�PRUSKRORJLFDO�RU�JHQHWLF�,'��LQ�
YLDOV�ZLWK��������HWKDQRO

)RU�PRUSKRORJLFDO�,'�RQO\�DIWHU�IXUWKHU�
GHYHORSPHQW��LQ�YLDOV�VPDOO�FRQWDLQHUV�WRJHWKHU�
ZLWK�ZDWHU�RI�WKHLU�EUHHGLQJ�SODFH�IRU�UHDULQJ�
/��/��ODUYDH�WR�/��ODUYDH��ZKLFK�FDQ�EH�
LGHQWLILHG�ZLWK�KLJKHU�UHOLDELOLW\��RU�IRU�NHHSLQJ�
WKH�ODUYDH�XQWLO�DGXOW�HPHUJHQFH

3XSDH��WR�NHHS�XQWLO�HPHUJHQFH�RI�DGXOWV



),(/'�'$7$ $1'�3$5$0(7(56�72�%(�5(&25'('

3ODFH��JHRUHIHUHQFHG�

(QYLURQPHQW�ODQG�XVH

7\SH�FDWHJRU\�RI�VLWH�LQVSHFWHG�

6KRUW�GHVFULSWLRQ�RI�VLWH�LQFOXGLQJ�VL]H�DQG�
FRORXU�RI�ZDWHU

'DWH��WLPH

1XPEHU�RI�GLSV�VZHHSV

5HVXOWV��QXPEHU�RI�ODUYDH�



&+(&./,67�)25�7+(�),(/'�678'<

6PDUWSKRQH�RU�ILHOG�GDWD�UHSRUWLQJ�V\VWHP��H�J��9(&0$370 DSS�

'LSSHU�DQG�RU�ZKLWH�SODVWLF�WUD\

)LQH�PHVK�DTXDWLF�QHW

)LQH�PHVK�VLHYH

.LWFKHQ�ODGOH

7XEHV

3LSHWWHV

9LDOV

(WKDQRO

/DEHOV

3HQFLO

)LHOG�PDJQLI\LQJ�JODVV
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6WXG\�SURWRFRO

)LHOG�IRUP�RU�6PDUWSKRQH�$SS

'DWD�EDVH

6DPSOH LGHQWLILFDWLRQ

$QDO\VLV



([DPSOH�RI�ILHOG�IRUP



([DPSOH�RI�GDWD�EDVH��HQWU\�IRUP�





6DPSOLQJ�SURWRFROV�
ODUYDH
DGXOWV

SUHVHQFH�DEVHQFH
WRZDUGV�VWDQGDUGLVDWLRQ

KWWSV���HFGF�HXURSD�HX
KWWSV���HIVD�HXURSD�HX



���� 'h/��>/E�^ &KZ d,� ^hZs�/>>�E��
K& DK^Yh/dK s��dKZ^ /E �hZKW�

KWWSV���HFGF�HXURSD�HX



KWWSV���HX�ELRJHQWV�FRP�PRVTXLWR�WUDSV� �*HUPDQ\�

KWWSV���ZZZ�ELRTXLS�FRP� �86$�

KWWSV���ZZZ�ELRTXLS�FRP� �86$�


