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��� ,1752'8&7,21

��� 3UHDPEOH

7KLV������SXEOLFDWLRQ�FRQWDLQV�WKH�0LQLVWU\�RI�(QYLURQPHQW�DQG�(QHUJ\�SROLFLHV�DQG�JXLGHOLQHV�IRU

WKH�PDQDJHPHQW�RI�WKH�SURYLQFH
V�ZDWHU�UHVRXUFHV���,W�JLYHV�GLUHFWLRQ�RQ�KRZ�WR�PDQDJH�WKH�TXDOLW\

DQG�TXDQWLW\�RI�ERWK�VXUIDFH�DQG�JURXQG�ZDWHUV��

:LWK�UHVSHFW�WR�VXUIDFH�ZDWHU�TXDOLW\�WKH�JRDO�LV�WR�HQVXUH�WKDW�WKH�ZDWHU�TXDOLW\�LV�VDWLVIDFWRU\�IRU

DTXDWLF�OLIH�DQG�UHFUHDWLRQ�DQG�WKDW�ZDWHU�XVHV�ZKLFK�UHTXLUH�PRUH�VWULQJHQW�ZDWHU�TXDOLW\�EH�SURWHFWHG

RQ�D�VLWH�VSHFLILF�EDVLV���7KH�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV��3:42
V��ZLOO�SURWHFW�DTXDWLF�OLIH

DQG�UHFUHDWLRQ�XVHV�DQG�SROLF\�GLUHFWLRQ�LV�SURYLGHG�DERXW�KRZ�WR�GHDO�ZLWK�VLWXDWLRQV�ZKHUH�ZDWHU

TXDOLW\�LV�EHWWHU�RU�ZRUVH�WKDQ�WKH�2EMHFWLYHV��

*URXQG�ZDWHU�TXDOLW\�LV�WR�EH�SUHVHUYHG�WR�SURWHFW�WKH�JUHDWHVW�QXPEHU�RI�XVHV��

6XUIDFH�DQG�JURXQG�ZDWHU�TXDQWLW\� LV� WR�EH�PDQDJHG� WR�HQVXUH�D� IDLU� VKDULQJ��FRQVHUYDWLRQ��DQG

VXVWDLQDELOLW\�RI�WKH�UHVRXUFH�

��� %DFNJURXQG

,Q�������WKH�2QWDULR�:DWHU�5HVRXUFHV�&RPPLVVLRQ��2:5&��SXEOLVKHG���*XLGHOLQHV�DQG�&ULWHULD�IRU

:DWHU�4XDOLW\�0DQDJHPHQW�LQ�2QWDULR����,W�ZDV�EDVHG�RQ�WKH������SXEOLFDWLRQ�E\�WKH�2:5&�HQWLWOHG

�3ROLF\�*XLGHOLQHV�IRU�:DWHU�4XDOLW\�&RQWURO�LQ�WKH�3URYLQFH�RI�2QWDULR��DQG�LQWURGXFHG�ZDWHU�TXDOLW\

FULWHULD�IRU�YDULRXV�XVHV���7KH������SXEOLFDWLRQ�FRQFHUQHG�LWVHOI�DOPRVW�H[FOXVLYHO\�ZLWK�VXUIDFH�ZDWHU

TXDOLW\�PDQDJHPHQW��

,Q� ������ WKH�0LQLVWU\� RI� WKH�(QYLURQPHQW� VXEVWDQWLDOO\� UHYLVHG� DQG� H[SDQGHG� WKH� �����2:5&

SXEOLFDWLRQ�WR�LQFOXGH�D�UDQJH�RI�SROLFLHV�DQG�LPSOHPHQWDWLRQ�SURFHGXUHV�IRU�VXUIDFH�DQG�JURXQG�ZDWHU

TXDOLW\�DQG�TXDQWLW\�PDQDJHPHQW�� �7KH������SXEOLFDWLRQ�ZDV�PRGLILHG�LQ������E\�LQFRUSRUDWLQJ

FKDQJHV� WR� WKH� 3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV�� EXW� WKH� JRDOV�� SROLFLHV� DQG� LPSOHPHQWDWLRQ

SURFHGXUHV�IRU�ZDWHU�PDQDJHPHQW�UHPDLQHG�XQFKDQJHG���7KLV������SXEOLFDWLRQ�XSGDWHV�WKH�����

SXEOLFDWLRQ�EXW�PDLQWDLQV�WKH�RULJLQDO�SROLF\�GLUHFWLRQV���,W�SURYLGHV�D�IUDPHZRUN�IRU�D�QXPEHU�RI

GHWDLOHG�JXLGDQFH�GRFXPHQWV�ZKLFK�DVVLVW�LQ�WKH�LPSOHPHQWDWLRQ�RI�WKH�YDULRXV�SROLFLHV��

7KLV�SXEOLFDWLRQ�GRHV�QRW�FRQWDLQ�GHWDLOHG�SURFHGXUHV�RQ�KRZ�WR�DFKLHYH�WKH�SURWHFWLRQ�RI�WKH�ZDWHU

UHVRXUFHV�DV�GHILQHG�E\�WKH�SROLFLHV�DQG�JXLGHOLQHV���,QVWHDG��LW�SURYLGHV�WKH�EDVLV�XSRQ�ZKLFK�WKH

OLPLWV�RI�WKH�XVHV�RI�WKH�UHVRXUFHV�FDQ�EH�HVWDEOLVKHG���)RU�H[DPSOH��SROOXWDQW�GLVFKDUJH�OLPLWV�FDQ�EH

GHWHUPLQHG�EDVHG�RQ�WKH�SROLFLHV�IRU�ZDWHU�TXDOLW\�DQG�WKH�H[LVWLQJ�SK\VLFDO��FKHPLFDO�DQG�ELRORJLFDO

FRQGLWLRQV�RI�WKH�UHFHLYLQJ�ZDWHU���+RZ�WKHVH�OLPLWV�PD\�EH�DFKLHYHG�LV�D�PDWWHU�RI�ORFDO�FKRLFH�RU

FRQGLWLRQV� DQG� RWKHU� SROOXWDQW� PDQDJHPHQW� VWUDWHJLHV�� ,PSOHPHQWDWLRQ� GHWDLOV� DUH� FRQWDLQHG� LQ

QXPHURXV�VXSSRUWLQJ�UHIHUHQFHG�GRFXPHQWV�WKURXJKRXW�WKH�SXEOLFDWLRQ��
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��� 02((
V�/HJLVODWLYH�$XWKRULW\

7KH�0LQLVWU\�RI�(QYLURQPHQW�DQG�(QHUJ\
V�OHJLVODWLYH�DXWKRULW\�WR�PDQDJH�ZDWHU�FRPHV�SULPDULO\

IURP�WZR�DFWV��WKH�2QWDULR�:DWHU�5HVRXUFHV�$FW��2:5$��DQG�WKH�(QYLURQPHQWDO�3URWHFWLRQ�$FW

�(3$����7KH�2:5$��ZKLFK�JLYHV�WKH�02((�H[WHQVLYH�SRZHUV�WR�UHJXODWH�ZDWHU�VXSSO\��VHZDJH

GLVSRVDO�DQG�WR�FRQWURO�VRXUFHV�RI�ZDWHU�SROOXWLRQ��H[SUHVVO\�VWDWHV�WKDW�IRU�WKH�SXUSRVH�RI�WKH�$FW�WKH

0LQLVWHU�KDV�WKH�VXSHUYLVLRQ�RI�DOO�VXUIDFH�DQG�JURXQG�ZDWHUV�LQ�2QWDULR���7KH�(3$�SURKLELWV�WKH

GLVFKDUJH�RI�FRQWDPLQDQWV� WR� WKH�QDWXUDO�HQYLURQPHQW�� LQFOXGLQJ�ZDWHU�H[FHSW�ZKHUH�VSHFLILFDOO\

SHUPLWWHG�E\�D�&HUWLILFDWH�RI�$SSURYDO���7KH�JRDOV��SROLFLHV��DQG�JXLGHOLQHV�VHW�RXW�LQ�WKLV�GRFXPHQW

DVVLVW�WKRVH�PDNLQJ�GHFLVLRQV�XQGHU�RU�UHODWHG�WR�WKHVH�$FWV���7KH\�JLYH��IRU�H[DPSOH��GLUHFWLRQV�WKDW

DVVLVW�LQ�GHILQLQJ�VLWH�VSHFLILF�HIIOXHQW�OLPLWV��ZKLFK�WKHQ�PD\�EH�LQFRUSRUDWHG�LQWR�&HUWLILFDWHV�RI

$SSURYDO� RU� &RQWURO� 2UGHUV�� � 7KHVH� FRQWURO� GRFXPHQWV� DUH� LVVXHG� XQGHU� WKH� DXWKRULW\� RI� WKH

OHJLVODWLRQ��DQG�WKXV�EHFRPH�OHJDOO\�ELQGLQJ�DQG��FRQVWLWXWH�WKH�EDVLV�IRU�FRPSOLDQFH�DQG�HQIRUFHPHQW

DFWLRQV���7KH�SROLFLHV�DQG�JXLGHOLQHV�WKHPVHOYHV�GR�QRW�KDYH�DQ\�IRUPDO�OHJDO�VWDWXV�EXW��E\�WKHLU

VXFFHVVIXO�XVH�RYHU�WKH�\HDUV��DUH�QRZ�VHHQ�DV�VWDQGDUG�SUDFWLFHV�IRU�ZDWHU�UHVRXUFHV�PDQDJHPHQW�

7KHUH�DUH�PDQ\�RWKHU�LPSRUWDQW�DVSHFWV�RI�ZDWHU�PDQDJHPHQW�WKDW�GR��QRW�IDOO�XQGHU�WKH�MXULVGLFWLRQ

RI�WKH�02((��EXW�DUH�WKH�UHVSRQVLELOLW\�RI�RWKHU�SURYLQFLDO�DQG�IHGHUDO�MXULVGLFWLRQV��PRVW�QRWDEO\�WKH

2QWDULR� 0LQLVWULHV� RI� 1DWXUDO� 5HVRXUFHV�� +HDOWK� DQG� $JULFXOWXUH�� )RRG� DQG� 5XUDO� $IIDLUV�

&RQVHUYDWLRQ�$XWKRULWLHV�DQG�WKH�)HGHUDO�'HSDUWPHQWV�RI�)LVKHULHV�DQG�2FHDQV��DQG�(QYLURQPHQW

&DQDGD��

��� 7KH�3ROLFLHV�DQG�*XLGHOLQHV�RI�:DWHU�0DQDJHPHQW

*HQHUDO

7KH�SROLFLHV�DQG�JXLGHOLQHV�LQ�WKLV�SXEOLFDWLRQ�DUH�EDVHG�RQ�LPSRUWDQW�SULQFLSOHV�VXFK�DV�WKH�SURWHFWLRQ�

SUHVHUYDWLRQ��DQG�VXVWDLQDELOLW\�RI�WKH�SURYLQFH
V�ZDWHU�UHVRXUFHV�IRU�IXWXUH�JHQHUDWLRQV���,Q�RUGHU�WR

HIIHFWLYHO\�LPSOHPHQW�WKHVH�SULQFLSOHV��HFRV\VWHP�DQG�ZDWHUVKHG�PDQDJHPHQW��KRZ�SROOXWDQWV�DUH

FRQWUROOHG�� DQG� WKH� LQWHU�UHODWLRQVKLS� RI� DLU�� ZDWHU� DQG� ODQG� PDQDJHPHQW� DUH� DOO� LPSRUWDQW

FRQVLGHUDWLRQV��

(FRV\VWHP�0DQDJHPHQW

7KH�HFRV\VWHP�DSSURDFK�YLHZV�WKH�HFRV\VWHP�DV�FRPSRVHG�RI�DLU��ZDWHU��ODQG�DQG�OLYLQJ�RUJDQLVPV�

DQG� WKH� LQWHUDFWLRQV� DPRQJ� WKHP�� � ,W� LV� WKH� EDVLV� IRU� HQYLURQPHQWDO� SURWHFWLRQ� DQG� UHVRXUFH

PDQDJHPHQW�� � ,W� UHTXLUHV� FRQVLGHUDWLRQ� RI� WKH� FXPXODWLYH� HIIHFWV� RQ� WKH� HQYLURQPHQW�� WKH� LQWHU�

GHSHQGHQFH�RI�DLU��ZDWHU�DQG�OLYLQJ�RUJDQLVPV��DQG�WKH�UHODWLRQVKLSV�DPRQJ�WKH�HQYLURQPHQW��WKH

HFRQRP\�DQG�VRFLHW\���:LWKLQ�WKH�FRQWH[W�RI�ZDWHU�UHVRXUFH�PDQDJHPHQW��HFRV\VWHP�PDQDJHPHQW

LQFOXGHV�WKH�SK\VLFDO��FKHPLFDO�DQG�ELRORJLFDO�FRPSRQHQWV�DQG�WKHLU�LQWHU�UHODWLRQVKLSV��

(QYLURQPHQWDO�3URWHFWLRQ�DQG�0XOWL�0HGLD�&RQVLGHUDWLRQV

7KH� ZDWHU� PDQDJHPHQW� SROLFLHV� DQG� JXLGHOLQHV� VXSSRUWLQJ� 3URYLQFLDO�:DWHU� 4XDOLW\� 2EMHFWLYHV

�3:42
V��DUH�WKH�EDVLV�IRU�HVWDEOLVKLQJ��DFFHSWDEOH�OLPLWV�IRU�ZDWHU�TXDOLW\�DQG�TXDQWLW\��FRQVLVWHQW

ZLWK�WKH�SURWHFWLRQ�RI�WKH�DTXDWLF�HFRV\VWHP�DQG�JURXQG�ZDWHU���7KH\�DUH�HTXDOO\�DSSOLFDEOH�WR�ORFDO

VLWH�VSHFLILF�VLWXDWLRQV��DQ�HQWLUH�ZDWHUVKHG��RU�WKH�*UHDW�/DNHV���7KH\�HVWDEOLVK�WKH�OLPLW�RU�WKH�H[WHQW

WR�ZKLFK�D�ZDWHU�UHVRXUFH�FDQ�EH�XVHG�ZLWKRXW�LQWHUIHULQJ�ZLWK�RWKHU�XVHV��
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,Q�VHWWLQJ�WKH�OLPLWV�RU�UHTXLUHPHQWV�IRU�WKH�SURWHFWLRQ�RI�WKH�ZDWHU�UHVRXUFH��WKH�SURWHFWLRQ�RI�RWKHU

PHGLD�VXFK�DV� ODQG�DQG�DLU�PXVW�EH�FRQVLGHUHG�DQG�DUH�WDNHQ�LQWR�DFFRXQW� LQ�WKH�$SSURYDOV�DQG

(QYLURQPHQWDO�$VVHVVPHQW�SURFHVVHV���$�SURMHFW�PD\�KDYH�WR�EH�DOWHUHG�RU�VFDOHG�GRZQ�WR�DFKLHYH

WKH�DSSURSULDWH�SURWHFWLRQ�RI�DOO�PHGLD���0XOWL�PHGLD�FRQVLGHUDWLRQV�PD\�OHDG�WR�PRUH�VWULQJHQW�OLPLWV

FRPSDUHG�WR�WKRVH�QHHGHG�WR�SURWHFW�WKH�ZDWHU�UHVRXUFH�DORQH�

02((
V�HQYLURQPHQWDO�SURWHFWLRQ�VWUDWHJ\�SODFHV�SULRULW\�RQ�SUHYHQWLQJ��WKHQ�PLQLPL]LQJ�WKH�FUHDWLRQ

RI�SROOXWDQWV���:KHQ�WKH�FUHDWLRQ�RI�SROOXWDQWV�FDQQRW�EH�DYRLGHG��WKH�0LQLVWU\
V�SULRULW\�LV�WR�SUHYHQW

WKHLU�UHOHDVH�WR�WKH�HQYLURQPHQW�DQG�VHFRQG��WR�PLQLPL]H�WKHLU�UHOHDVH��

D� 3ROOXWLRQ�3UHYHQWLRQ

$��JXLGLQJ�SULQFLSOH�IRU�WKH�PDQDJHPHQW�RI�SROOXWDQWV�LV�WKDW�WKH�SROOXWLRQ�SUHYHQWLRQ�DSSURDFK�LV�IDU

PRUH�GHVLUDEOH�WKDQ�HQG�RI�SLSH�WUHDWPHQW���3ROOXWLRQ�SUHYHQWLRQ�LQFOXGHV�SUDFWLFHV�WKDW�HOLPLQDWH�RU

UHGXFH�WKURXJK�FRQVHUYDWLRQ�RU�PRUH�HIILFLHQW�XVH�RI�KD]DUGRXV�RU�QRQ�KD]DUGRXV�PDWHULDOV��HQHUJ\�

ZDWHU�� RU� RWKHU� UHVRXUFHV�� � )LQGLQJ� DOWHUQDWLYH� SURGXFWLRQ� SURFHVVHV� DQG� FKHPLFDOV�� XVLQJ� EHVW

PDQDJHPHQW�SUDFWLFHV�DQG�ZDWHU�FRQVHUYDWLRQ�DUH�SUHIHUDEOH�DSSURDFKHV�WR�VLPSO\�FRQFHQWUDWLQJ�RQ

PHHWLQJ�WKH�HVWDEOLVKHG�HIIOXHQWV�OLPLWV�WKURXJK�ZDVWH�WUHDWPHQW��

E� 0DQDJHPHQW�RI�+D]DUGRXV�6XEVWDQFHV

+D]DUGRXV�VXEVWDQFHV��L�H��SHUVLVWHQW��ELRDFFXPXODWLYH�WR[LF�VXEVWDQFHV���VKRXOG�EH�GHDOW�ZLWK�UHJDUG

WR�WKHLU�LPSDFW�RQ�WKH�HFRV\VWHP���7KHVH�KD]DUGRXV�SURSHUWLHV�PDNH�FRQWURO�RQ�DQ�HFRV\VWHP�DQG

PXOWL�PHGLD��DLU��ZDWHU��ODQG��EDVLV�DEVROXWHO\�HVVHQWLDO���7KH�KLHUDUFKLDO�PDQDJHPHQW�DSSURDFK�RI

UHGXFLQJ�GLVFKDUJHV�WR�]HUR�WKURXJK�EDQQLQJ�RU�SKDVLQJ�RXW��RU�DW�WKH�YHU\�OHDVW��FXUWDLOLQJ�HVFDSH�WR

WKH�HQYLURQPHQW�DV�PXFK�DV�SRVVLEOH��LV�RQH�RI�WKH�IXQGDPHQWDO�DSSURDFKHV�IRU�WKH�FRQWURO�RI�WKHVH

SROOXWDQWV�LQ�2QWDULR��

F� 0XQLFLSDO�DQG�,QGXVWULDO�6WUDWHJ\�IRU�$EDWHPHQW��0,6$�

7KH�OLPLWV�UHJXODWLRQV�GHYHORSHG�WKURXJK�WKH�0,6$�SURJUDP�KDYH�DV�WKHLU�JRDO�WKH�YLUWXDO�HOLPLQDWLRQ

RI�SHUVLVWHQW�WR[LF�VXEVWDQFHV���7KH�HIIOXHQW�OLPLWV�FRQWDLQHG�LQ�WKHVH�UHJXODWLRQV�JHQHUDOO\�DUH�EDVHG

RQ� OHYHOV� DFKLHYDEOH� E\� EHVW� DYDLODEOH� WUHDWPHQW� WHFKQRORJ\� HFRQRPLFDOO\� DFKLHYDEOH�� � 7KHVH

UHJXODWLRQV�UHSUHVHQW�D�PDMRU�DQG�LPSRUWDQW�FRPSRQHQW�LQ�WKH�0LQLVWU\
V�VWUDWHJ\�WR�DEDWH�SROOXWLRQ

VRXUFHV�DQG�LPSURYH�WKH�HFRV\VWHP��

:DWHUVKHG�3ODQQLQJ

:DWHUVKHG�SODQQLQJ�FRQVLGHUDWLRQV�DGGUHVV�WKH�LQWHU�UHODWLRQVKLSV�RI�WKH�K\GURORJLF�UHJLPH��ZDWHU�XVH

SDWWHUQV� DQG� ODQG� XVH� SODQQLQJ� WKXV� PDNLQJ� ZDWHUVKHG� SODQQLQJ� D� SUHIHUUHG� EDVLV� IRU� ZDWHU

PDQDJHPHQW�GHFLVLRQV���,Q�NHHSLQJ�ZLWK�WKH�HFRV\VWHP�DSSURDFK�WR�ZDWHU�UHVRXUFH�PDQDJHPHQW��WKH

LQWHU�UHODWLRQVKLS�RI�VXUIDFH�DQG�JURXQG�ZDWHU�TXDOLW\�DQG�TXDQWLW\�KDYH�WR�EH�UHFRJQL]HG�LQ�ZDWHU

PDQDJHPHQW�GHFLVLRQ�PDNLQJ�SURFHVVHV���)RU�H[DPSOH��GHFLVLRQV�UHODWHG�WR�3HUPLWV�7R�7DNH�:DWHU

VKRXOG�EH�UHYLHZHG�IRU�WKHLU�SRWHQWLDO�FXPXODWLYH�LPSDFW�RQ�ZDWHU�TXDOLW\��

$Q\�DFWLYLW\�WKDW�KDV�WKH�SRWHQWLDO�IRU�DIIHFWLQJ�ZDWHU�TXDOLW\�RU�TXDQWLW\�UHTXLUHV�FORVH�VFUXWLQ\���)RU

H[DPSOH��WKH�GHYHORSPHQW�RI�ODQG�DQG�WKH�UHVXOWLQJ�QRQ�SRLQW�VRXUFHV�RI�SROOXWLRQ�KDYH�SURYHQ�WR�KDYH

VLJQLILFDQW�LPSDFW�RQ�ZDWHU�UHVRXUFHV��DQG�WKXV�GHVHUYH�FDUHIXO�DWWHQWLRQ���7KH�LQWHU�UHODWLRQVKLSV�RI

ODQG�XVH�PDQDJHPHQW�DQG�ZDWHU�PDQDJHPHQW�KDYH�WR�EH�FOHDUO\�XQGHUVWRRG�DQG�FRQVLGHUHG�LI�WKH

SULQFLSOHV�RI�SURWHFWLRQ��SUHVHUYDWLRQ�DQG�VXVWDLQDELOLW\�DUH�WR�EH�SUHVHUYHG�
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3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV��3:42��DUH�QXPHULFDO�DQG�QDUUDWLYH�FULWHULD�ZKLFK�VHUYH�DV

FKHPLFDO�DQG�SK\VLFDO�LQGLFDWRUV�UHSUHVHQWLQJ�D�VDWLVIDFWRU\�OHYHO�IRU�VXUIDFH�ZDWHUV��L�H��ODNHV�DQG

ULYHUV��DQG��ZKHUH�LW�GLVFKDUJHV�WR�WKH�VXUIDFH��WKH�JURXQG�ZDWHU�RI�WKH�3URYLQFH���7KH�3:42�DUH�VHW

DW�D�OHYHO�RI�ZDWHU�TXDOLW\�ZKLFK�LV�SURWHFWLYH�RI�DOO�IRUPV�RI�DTXDWLF�OLIH�DQG�DOO�DVSHFWV�RI�WKH�DTXDWLF

OLIH�F\FOHV�GXULQJ�LQGHILQLWH�H[SRVXUH�WR�WKH�ZDWHU���7KH�2EMHFWLYHV�IRU�SURWHFWLRQ�RI�UHFUHDWLRQDO�ZDWHU

XVHV�DUH�EDVHG�RQ�SXEOLF�KHDOWK�DQG�DHVWKHWLF�FRQVLGHUDWLRQV�

3URYLQFLDO�:DWHU� 4XDOLW\� 2EMHFWLYHV� DUH� LQWHQGHG� WR� SURYLGH� JXLGDQFH� LQ� PDNLQJ� ZDWHU� TXDOLW\

PDQDJHPHQW�GHFLVLRQV�VXFK�DV�WKH�GHVLJQDWLRQ�RI�WKH�VXUIDFH�ZDWHUV�RI�WKH�3URYLQFH�ZKLFK�VKRXOG�QRW

EH�IXUWKHU�GHJUDGHG���7KH\�DUH�RIWHQ�XVHG�DV�WKH�VWDUWLQJ�SRLQW�LQ�GHULYLQJ�ZDVWH�HIIOXHQW�UHTXLUHPHQWV

LQFOXGHG�LQ�&HUWLILFDWHV�RI�$SSURYDO�DQG�RWKHU�LQVWUXPHQWV�LVVXHG�WR�UHJXODWH�HIIOXHQW�GLVFKDUJHV���7KH\

DUH�XVHG�WR�DVVHVV�DPELHQW�ZDWHU�TXDOLW\�FRQGLWLRQV��LQIHU�XVH�LPSDLUPHQWV���DVVLVW�LQ�DVVHVVLQJ�VSLOOV

DQG�PRQLWRULQJ�WKH�HIIHFWLYHQHVV�RI�UHPHGLDO�DFWLRQV��

7KH�2QWDULR�0LQLVWU\�RI�(QYLURQPHQW�DQG�(QHUJ\�KDV�HVWDEOLVKHG�D�FRPSUHKHQVLYH�SURFHVV�IRU�VHWWLQJ

3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV�DV��GHVFULEHG�LQ�WKH�02((�SXEOLFDWLRQ��2QWDULR
V�:DWHU�4XDOLW\

2EMHFWLYH�'HYHORSPHQW�3URFHVV����������5HIHUHQFH�GRFXPHQWV�SURYLGLQJ�GHWDLOV�RQ�WKH�GHYHORSPHQW

RI�HDFK�3:42��DUH�DOVR�DYDLODEOH�IURP�02((�

$�FRPSOHWH�OLVWLQJ�RI�WKH�3:42�LV�FRQWDLQHG�LQ�$SSHQGL[�$���7KH�3:42�OLVWLQJ�LV�URXWLQHO\�XSGDWHG

WR�UHIOHFW�QHZ�RU�UHYLVHG�2EMHFWLYHV�

,Q�DGGLWLRQ�WR�WKH�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV��ZDWHU�UHVRXUFH�PDQDJHUV�FDQ�HPSOR\��ZKHUH

DSSURSULDWH��D�YDULHW\�RI�RWKHU�2EMHFWLYHV�RU�*XLGHOLQHV�WKDW�UHODWH�WR�VSHFLILF�XVHV���7KH��2QWDULR

'ULQNLQJ�:DWHU�2EMHFWLYHV��SXEOLVKHG�E\�02((��FRQWDLQV�D�FRPSUHKHQVLYH�OLVW�RI�WUHDWHG�GULQNLQJ

ZDWHU�REMHFWLYHV�SULPDULO\�HPSOR\HG�IRU�WKH�SURWHFWLRQ�RI�SXEOLF�KHDOWK���7KH�&DQDGLDQ�:DWHU�4XDOLW\

*XLGHOLQHV��SXEOLVKHG�IRU�WKH�&DQDGLDQ�&RXQFLO�RI�WKH�0LQLVWHUV�RI�WKH�(QYLURQPHQW��FRQWDLQ�D�ZLGH

UDQJH�RI�VSHFLILF�XVH�REMHFWLYHV�LQFOXGLQJ�DJULFXOWXUDO�XVHV�DQG�LQGXVWULDO�ZDWHU�VXSSOLHV�
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��� *RDO

7KH� VXUIDFH� ZDWHUV� RI� 2QWDULR� DUH� SXW� WR� PDQ\� XVHV�� DQG� HDFK� XVH� KDV� VSHFLILF� ZDWHU� TXDOLW\

UHTXLUHPHQWV���$V�D�JHQHUDO�PDQDJHPHQW�SULQFLSOH��ZDWHU�TXDOLW\�PXVW�EH�SURWHFWHG��SUHVHUYHG�RU

UHVWRUHG�WR�SHUPLW�WKH�JUHDWHVW�QXPEHU�RI�XVHV��EDVHG�RQ�WKH�EHVW�LQWHUHVW�RI�WKH�SHRSOH�RI�2QWDULR�

:DWHU�ZKLFK�PHHWV�WKH�ZDWHU�TXDOLW\�UHTXLUHPHQWV�IRU�WKH�SURWHFWLRQ�RI�DTXDWLF�OLIH�DQG�UHFUHDWLRQ��L�H�

WKH�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV��ZLOO��LQ�PRVW�FDVHV��EH�VXLWDEOH�IRU�RWKHU�VXUIDFH�ZDWHU�XVHV�

7KH�VXUIDFH�ZDWHU�TXDOLW\�PDQDJHPHQW�JRDO�LV��WKHUHIRUH�

72�(1685(�7+$7�7+(�685)$&(�:$7(56�2)�7+(�3529,1&(�$5(�2)�$�48$/,7<

:+,&+�,6�6$7,6)$&725<�)25��$48$7,&�/,)(�$1'�5(&5($7,21�

3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV�DUH�XVHIXO�LQGLFDWRUV�RI��EXW�QRW�GLUHFW�PHDVXUHPHQWV�RI�DTXDWLF

HFRV\VWHP�KHDOWK���1RQ�FKHPLFDO�IDFWRUV�VXFK�DV�WKH�ORVV�RI�KDELWDW��VHGLPHQWDWLRQ��ZDWHU�TXDQWLW\

UHJXODWLRQ� DQG� WKH� LQWURGXFWLRQ� RI� QRQ�LQGLJHQRXV� VSHFLHV� RIWHQ� KDYH� SURIRXQG� DQG� RYHU�ULGLQJ

LQIOXHQFHV�RQ�DTXDWLF�HFRV\VWHPV�

0HHWLQJ�WKH�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV�LV�WKH�PLQLPXP�UHTXLUHPHQW���&RQVLGHUDWLRQV�VXFK

DV�HFRV\VWHP�KHDOWK��WKH�DGGLWLYH�HIIHFWV�RI�PRUH�WKDQ�RQH�FKHPLFDO��RU�WKH�SURWHFWLRQ�RI�RWKHU�XVHV

PD\�OHDG�WR�PRUH�VWULQJHQW�UHTXLUHPHQWV���)RU�H[DPSOH��LQ�VLWH�VSHFLILF�VLWXDWLRQV��ZKHUH�EHWWHU��ZDWHU

TXDOLW\�LV�UHTXLUHG�WKDQ�WKDW�SURYLGHG�E\�WKH�3:42
V�WR�SURWHFW�EHQHILFLDO�XVHV�LQ�D�JLYHQ�ORFDWLRQ�

WKH�DSSURSULDWH���PRUH�VWULQJHQW�FULWHULD�VKDOO�EH�DSSOLHG�LQ�WKDW�ORFDWLRQ��

2QWDULR�ERUGHUV�RQ�LQWHU�SURYLQFLDO�DQG�LQWHUQDWLRQDO�ZDWHUV��DQG�WKH�LPSOLFDWLRQV�RI�WKH�3URYLQFH
V

DFWLYLWLHV�PXVW�EH�FRQVLGHUHG�LQ�WKDW�FRQWH[W���)RU�H[DPSOH��WKH�3URYLQFH�KDV�DJUHHG�WKDW�WKH�6SHFLILF

:DWHU�4XDOLW\�2EMHFWLYHV�FRQWDLQHG�LQ�WKH�*UHDW�/DNHV�:DWHU�4XDOLW\�$JUHHPHQW�RU�PRUH�VWULQJHQW

3URYLQFLDO�REMHFWLYHV�VKDOO�EH�XVHG�LQ�HQYLURQPHQWDO�SURJUDPV�WR�DFKLHYH�DQG�PDLQWDLQ�*UHDW�/DNHV

ZDWHU�TXDOLW\���$OVR��2QWDULR��HQIRUFHV�HIIOXHQW�UHTXLUHPHQWV�GHYHORSHG�E\�WKH�)HGHUDO�*RYHUQPHQW

IRU�VSHFLILF�LQGXVWULDO�VHFWRUV�DQG�IRU�VSHFLILF�SROOXWDQWV�

��� 3ROLFLHV�

7KH�IROORZLQJ�SROLFLHV�GHDO�ZLWK�WZR�VLWXDWLRQV��D��ZKHUH�ZDWHU�TXDOLI\�LV�EHWWHU�WKDQ�WKH�3URYLQFLDO

:DWHU�4XDOLW\�2EMHFWLYHV��E��ZKHUH�ZDWHU�TXDOLW\�SUHVHQWO\�GRHV�QRW�PHHW�WKH�2EMHFWLYHV���7KHVH�ZDWHU

TXDOLW\�GHVLJQDWLRQV�DUH�PDGH�RQ�D�SDUDPHWHU�E\�SDUDPHWHU�EDVLV�DQG�FRPSOLDQFH�RU�QRQ�FRPSOLDQFH

ZLWK�WKH�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV�VKRXOG�EH�GHWHUPLQHG�IURP�GDWD�WKDW�DGHTXDWHO\�UHIOHFW

WKH�VSDWLDO�DQG�WHPSRUDO�YDULDWLRQV�RI�WKH�TXDOLW\�RI�WKH�ZDWHUERG\�XQGHU�FRQVLGHUDWLRQ�

����� $UHDV�ZLWK�:DWHU�4XDOLW\�%HWWHU�WKDQ�WKH�2EMHFWLYHV

3ROLF\��

�,Q�DUHDV�ZKLFK�KDYH�ZDWHU�TXDOLW\�EHWWHU� WKDQ� WKH�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV��ZDWHU

TXDOLW\�VKDOO�EH�PDLQWDLQHG�DW�RU�DERYH�WKH�2EMHFWLYHV���
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$OWKRXJK� VRPH� ORZHULQJ� RI� ZDWHU� TXDOLW\� LV� SHUPLVVLEOH� LQ� WKHVH� DUHDV�� GHJUDGDWLRQ� EHORZ� WKH

3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV�ZLOO�QRW�EH�DOORZHG��HQVXULQJ�FRQWLQXLQJ�SURWHFWLRQ�RI�DTXDWLF

FRPPXQLWLHV�DQG�UHFUHDWLRQDO�XVHV��

����� $UHDV�ZLWK�:DWHU�4XDOLW\�1RW�0HHWLQJ�WKH�2EMHFWLYHV

3ROLF\��

�:DWHU�TXDOLW\�ZKLFK�SUHVHQWO\�GRHV�QRW�PHHW�WKH�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV�VKDOO�QRW�EH

GHJUDGHG�IXUWKHU�DQG�DOO�SUDFWLFDO�PHDVXUHV�VKDOO�EH�WDNHQ�WR���XSJUDGH�WKH�ZDWHU�TXDOLW\�WR�WKH

2EMHFWLYHV��

(YDOXDWLRQV�RI�H[LVWLQJ�FRQGLWLRQV�LQ�SUREOHP�DUHDV�VKDOO�EH�FRQGXFWHG�DQG�DOO�UHDVRQDEOH�DQG�SUDFWLFDO

PHDVXUHV�VKDOO�EH�WDNHQ�WR�XSJUDGH�ZDWHU�TXDOLW\�WR�WKH�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV����:KHUH

QHZ�RU�H[SDQGHG�GLVFKDUJHV�DUH�SURSRVHG��QR�IXUWKHU�GHJUDGDWLRQ�ZLOO�EH�SHUPLWWHG�DQG�DOO�SUDFWLFDO

PHDVXUHV�VKDOO�EH�XQGHUWDNHQ�WR�XSJUDGH�ZDWHU�TXDOLW\���+RZHYHU��LW�LV�UHFRJQL]HG�WKDW��LQ�VRPH

FLUFXPVWDQFHV��LW�PD\�QRW�EH�WHFKQLFDOO\�IHDVLEOH��SK\VLFDOO\�SRVVLEOH�RU�VRFLDOO\�GHVLUDEOH�WR�LPSURYH

ZDWHU�TXDOLW\�WRZDUG�WKH�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV�

$FFRUGLQJO\���ZKHUH�LW�LV�FOHDUO\�GHPRQVWUDWHG�WKDW�DOO�UHDVRQDEOH�DQG�SUDFWLFDO�PHDVXUHV�WR�DWWDLQ�WKH

3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV�KDYH�EHHQ�XQGHUWDNHQ�EXW�ZKHUH�

�� WKH�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV�DUH�QRW�DWWDLQDEOH�EHFDXVH�RI�QDWXUDO�EDFNJURXQG�ZDWHU

TXDOLW\��RU

�� WKH�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV�DUH�QRW�DWWDLQDEOH�EHFDXVH�RI� LUUHYHUVLEOH�KXPDQ�

LQGXFHG�FRQGLWLRQV��RU�

�� WR�DWWDLQ�RU�PDLQWDLQ�WKH�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV�ZRXOG�UHVXOW�LQ�VXEVWDQWLDO�DQG

ZLGHVSUHDG�DGYHUVH�HFRQRPLF�DQG�VRFLDO�LPSDFW��RU�

�� VXLWDEOH�SROOXWLRQ�SUHYHQWLRQ��WHFKQLTXHV�DUH�QRW�DYDLODEOH�

WKHQ� GHYLDWLRQV� IURP� WKLV� SROLF\� PD\� EH� DOORZHG�� VXEMHFW� WR� WKH� DSSURYDO� RI� WKH� 0LQLVWU\� RI

(QYLURQPHQW�DQG�(QHUJ\���'HWDLOHG�SURFHGXUHV�IRU�SUHSDULQJ�D�GHYLDWLRQ�DUH�GHVFULEHG�LQ���*XLGHOLQH

IRU�+DQGOLQJ�5HTXHVWV�IRU�'HYLDWLRQV���LQ�WKH�02((�GRFXPHQW�HQWLWOHG�'HULYLQJ�5HFHLYLQJ�:DWHU

%DVHG��3RLQW�6RXUFH�(IIOXHQW�5HTXLUHPHQWV�IRU�2QWDULR�:DWHUV��������

%HIRUH� � DSSURYDO� IRU� D�GHYLDWLRQ� LV� JUDQWHG�� FRQVLGHUDWLRQ� VKRXOG�EH�JLYHQ� WR� WKH� LPSDFW�RI� WKH

GHYLDWLRQ� RQ� WKH� �PDQGDWH� RU� FRQFHUQV� RI� RWKHU� DJHQFLHV� DQG� WKH� SXEOLF�� �$JHQFLHV� VXFK� DV� WKH

0LQLVWULHV� RI� 1DWXUDO� 5HVRXUFHV�� +HDOWK�� $JULFXOWXUH�� )RRG� DQG� 5XUDO� $IIDLUV�� &RQVHUYDWLRQ

$XWKRULWLHV� DQG� WKH� )HGHUDO� 'HSDUWPHQWV� RI� (QYLURQPHQW� DQG� )LVKHULHV� DQG� 2FHDQV� VKRXOG� EH

FRQVXOWHG��ZKHUH�DSSURSULDWH�

�
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:KHUH� SXEOLF� KHDULQJV� LQWR� SURSRVDOV� IRU� QHZ� RU� H[SDQGHG� GLVFKDUJHV� DUH� KHOG� XQGHU� WKH

(QYLURQPHQWDO�$VVHVVPHQW�$FW�RU�WKH�2QWDULR�:DWHU�5HVRXUFHV�$FW��VXFK�KHDULQJV�PD\�EH�XWLOL]HG

WR�FRQVLGHU�WKLV�LVVXH��

$V�D�FRQGLWLRQ�WR�JUDQWLQJ�D�GHYLDWLRQ��D�SHULRGLF�UHYLHZ�VKRXOG�EH�UHTXLUHG�RI�WKH�UHDVRQV�OHDGLQJ�WR

WKH�GHYLDWLRQ�DQG�DQ�HYDOXDWLRQ�RI�WKHLU�FRQWLQXHG�UHOHYDQFH��

��� +D]DUGRXV�6XEVWDQFHV

�

+D]DUGRXV�VXEVWDQFHV��DFWLQJ�LQGLYLGXDOO\�RU�LQ�FRPELQDWLRQ�ZLWK�RWKHU�VXEVWDQFHV��FDQ�FDXVH�GHDWK�

GLVHDVH�LQFOXGLQJ�FDQFHU��EHKDYLRXU�DEQRUPDOLWLHV��JHQHWLF�PXWDWLRQV��SK\VLRORJLFDO�PDOIXQFWLRQV�

PDOIXQFWLRQV�LQ�UHSURGXFWLRQ�RU�SK\VLFDO�GHIRUPLWLHV�LQ�RUJDQLVPV��SODQWV�DQG�DQLPDOV��LQFOXGLQJ

KXPDQV��RU�WKHLU�RIIVSULQJ���7KH�FRQVHTXHQFHV�RI�FRQWDPLQDWLRQ�RI�WKH�HQYLURQPHQW�E\�KD]DUGRXV

VXEVWDQFHV�PD\�DOVR� LQFOXGH�D� ORVV�RI�YDOXDEOH�VSHFLHV��UHVWULFWLRQV�RQ� LPSRUWDQW�VRFLR�HFRQRPLF

DFWLYLWLHV�RU�D�YDULHW\�RI�LUUHYHUVLEOH�HFRORJLFDO�FKDQJHV�WKDW�WKUHDWHQ�IXWXUH�XVH�DQG�HQMR\PHQW�RI�WKH

HQYLURQPHQW���+D]DUGRXV�VXEVWDQFHV�FDQ�RFFXU�LQ�QDWXUH��H�J��PHUFXU\��RU�FDQ�EH�FUHDWHG�E\�KXPDQ

DFWLYLW\��H�J��3&%����6RPH�KDYH�EHHQ�GHYHORSHG�WR�PHHW�LPSRUWDQW�QHHGV��H�J��''7���DQG�VRPH�DUH

XQLQWHQWLRQDO�E\�SURGXFWV�RI�LQGXVWULDO�DFWLYLWLHV��H�J��GLR[LQV��

6RPH�KD]DUGRXV�VXEVWDQFHV�OLVWHG�LQ�$SSHQGL[�%��KDYH�EHHQ�EDQQHG�IURP�XVH�LQ�2QWDULR���2WKHU

FDQGLGDWH�VXEVWDQFHV�IRU�EDQV��SKDVH�RXWV�RU�UHGXFWLRQV�DUH�LQFOXGHG�LQ�7DEOHV�����DQG�����LQ�WKH

02((�SXEOLFDWLRQ�HQWLWOHG��&DQGLGDWH�6XEVWDQFHV�)RU�%DQV��3KDVH�2XWV�2U�5HGXFWLRQV���0XOWL0HGLD

5HYLVLRQ��2FWREHU������

%HFDXVH�RI�WKHLU�LQKHUHQWO\�KD]DUGRXV�QDWXUH��HYHU\�HIIRUW�VKRXOG�EH�PDGH�WR�SUHYHQW�WKHVH�VXEVWDQFHV

IURP� JDLQLQJ� DFFHVV� WR� WKH� HQYLURQPHQW�� � )URP� DQ� HQYLURQPHQWDO� SURWHFWLRQ� SHUVSHFWLYH�� � WKH

DSSOLFDWLRQ�RI��SROOXWLRQ�SUHYHQWLRQ�SULQFLSOHV��WKDW�LV��DYRLGLQJ�WKH�FUHDWLRQ�RI�WKH�SROOXWDQWV�LQ�WKH

ILUVW�SODFH��LV�IDU�PRUH�GHVLUDEOH�WKDQ�UHOLDQFH�RQ�ZDVWH�WUHDWPHQW��

7KH�02((��SROLFLHV�IRU�WKH�PDQDJHPHQW�RI�KD]DUGRXV�VXEVWDQFHV�LQ�VXUIDFH�ZDWHUV�DUH�

3ROLF\��

3UHYHQW�WKH�UHOHDVH��LQ�DQ\�FRQFHQWUDWLRQ��RI�KD]DUGRXV�VXEVWDQFHV�WKDW�KDYH�EHHQ�EDQQHG��

3URYLQFLDO� :DWHU� 4XDOLW\� 2EMHFWLYHV� KDYH� EHHQ� GHYHORSHG� IRU� PDQ\� RI� WKH� EDQQHG� KD]DUGRXV

VXEVWDQFHV�LQ�$SSHQGL[�%���,W�VKRXOG�EH�HPSKDVL]HG�WKDW�WKHVH�2EMHFWLYHV�DUH�QRW�WR�EH�XVHG�IRU�WKH

GHYHORSPHQW�RI�QHZ�ZDVWH�ORDGLQJV�IRU�WKHVH��VXEVWDQFHV���5DWKHU��WKH\�SURYLGH�D�EHQFKPDUN�DYDLODEOH

WR�DVVHVV�WKH�HQYLURQPHQWDO�LPSOLFDWLRQV�RI�SDVW�UHOHDVHV�RU�DFFLGHQWDO�ORVVHV�DQG�UHPHGLDWLRQ�ZRUN�

6SHFLILF�FRQWURO��SURFHGXUHV��IRU�WKH�RWKHU�KD]DUGRXV�VXEVWDQFHV�DV�IRU�H[DPSOH�WKRVH�FRQWDLQHG�LQ�WKH

�&DQGLGDWH�6XEVWDQFHV�)RU�%DQV��3KDVH�2XWV�2U�5HGXFWLRQV��UHSRUW�KDYH�\HW�WR�EH�IRUPXODWHG�SHQGLQJ

IXUWKHU�WHFKQLFDO�DQG�VRFLR�HFRQRPLF�HYDOXDWLRQV���7KH�02((�SROLF\�IRU�GHDOLQJ�ZLWK�WKHVH�VXEVWDQFHV

LV�
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3ROLF\��

(QVXUH�WKDW�VSHFLDO�PHDVXUHV�DUH�WDNHQ�RQ�D�FDVH�E\�FDVH�EDVLV�WR�PLQLPL]H�WKH�UHOHDVH�RI�KD]DUGRXV

VXEVWDQFHV�WKDW�KDYH�QRW�EHHQ�EDQQHG��

)RU�WKHVH�KD]DUGRXV�VXEVWDQFHV�LW�LV�QRW�DSSURSULDWH�WR�XVH�WKH�DVVLPLODWLYH�FDSDFLW\�RI�UHFHLYLQJ�ZDWHUV

DQG�PL[LQJ�]RQHV�WR�DWWHQXDWH�WKH�WUHDWHG�ZDVWHV�

��� 0L[LQJ�=RQHV

$�PL[LQJ�]RQH�LV�GHILQHG�DV�DQ�DUHD�RI�ZDWHU�FRQWLJXRXV�WR�D�SRLQW�VRXUFH�RU�GHILQDEOH�GLIIXVH�VRXUFH

ZKHUH� WKH� ZDWHU� TXDOLW\� GRHV� QRW� FRPSO\� ZLWK� RQH� RU� PRUH� RI� � WKH� 3URYLQFLDO�:DWHU� 4XDOLW\

2EMHFWLYHV���$�PL[LQJ�]RQH�LV��XQGHU�QR�FLUFXPVWDQFHV��WR�EH�XVHG�DV�DQ�DOWHUQDWLYH�WR��UHDVRQDEOH�DQG

SUDFWLFDO�WUHDWPHQW���,W�PXVW�EH�GHVLJQHG�WR�EH�DV�VPDOO�DV�SRVVLEOH�DQG�LV�RQH�IDFWRU�LQ�HVWDEOLVKLQJ

HIIOXHQW�UHTXLUHPHQWV�

7KH�FRQFHSW�RI�PL[LQJ�]RQHV�UHFRJQL]HV�WKDW�WKH�FRVW�RI�WUHDWLQJ�DOO�ZDVWH�GLVFKDUJHV�WR�WKH�3:42
V

PD\�QRW�EH�MXVWLILHG���$V�D�JHQHUDO�SULQFLSOH��WKH�GLOXWLRQ�RI�VXFK�HIIOXHQWV��DQG�WKXV�WKH�XVH�RI�PL[LQJ

]RQHV��VKRXOG�EH�PLQLPL]HG�DQG�OLPLWHG�WR�FRQYHQWLRQDO�SROOXWDQWV��

3ROLF\��

0L[LQJ�]RQHV�VKRXOG�EH�DV�VPDOO�DV�SRVVLEOH�DQG�QRW�LQWHUIHUH�ZLWK�EHQHILFLDO�XVHV���0L[LQJ�]RQHV

DUH�QRW�WR�EH�XVHG�DV�DQ�DOWHUQDWLYH�WR�UHDVRQDEOH�DQG�SUDFWLFDO�WUHDWPHQW�

&RQGLWLRQV�ZLWKLQ�D�PL[LQJ�]RQH�PXVW�QRW�UHVXOW�LQ�WR[LF�FRQGLWLRQV�RU�LUUHSDUDEOH�HQYLURQPHQWDO

GDPDJH� LQFOXGLQJ�ULVN� WR�HFRV\VWHP�LQWHJULW\�DQG�KXPDQ�KHDOWK�QRU� LQWHUIHUH�ZLWK�ZDWHU�VXSSO\�

UHFUHDWLRQDO�RU�RWKHU�ZDWHU�XVHV��

7HUPV�DQG�FRQGLWLRQV�UHODWHG�WR�D�PL[LQJ�]RQH�ZLOO�EH�GHVLJQDWHG�RQ�D�FDVH�E\�FDVH�EDVLV�DQG�PD\�EH

VSHFLILHG�LQ�&HUWLILFDWHV�RI�$SSURYDO��&RQWURO�2UGHUV��5HTXLUHPHQWV�DQG�'LUHFWLRQV��RU�DSSURYDOV�WR

SURFHHG�XQGHU�WKH�(QYLURQPHQWDO�$VVHVVPHQW�$FW���0L[LQJ�]RQHV�GR�QRW�DSSO\�WR�GLVFKDUJHV�WKDW�KDYH

QRW�UHFHLYHG�02((�DSSURYDO��HJ��VSLOOV�DQG�LOOHJDO�GLVFKDUJHV��

$�GHWDLOHG�GHVFULSWLRQ�RI�PL[LQJ�]RQH�UHTXLUHPHQWV�DQG�LPSOHPHQWDWLRQ�SURFHGXUHV�DUH�FRQWDLQHG�LQ

'HULYLQJ�5HFHLYLQJ�:DWHU�%DVHG��3RLQW�6RXUFH�(IIOXHQW�5HTXLUHPHQWV�IRU�2QWDULR�:DWHUV��������

��� ,PSOHPHQWDWLRQ�3URFHGXUHV�IRU�(IIOXHQW�5HTXLUHPHQWV

6XEVWDQFHV�WKDW�LPSDLU�ZDWHU�DQG�VHGLPHQW�TXDOLW\�DUH�D�PDMRU�HQYLURQPHQWDO�SUREOHP���0DQ\�RI�WKHVH

VXEVWDQFHV�DUH�WR[LF�WR�DTXDWLF�OLIH�VXFK�DV�ILVK�DQG�DTXDWLF�LQYHUWHEUDWHV��LQ�ERWK�WKH�ZDWHU�FROXPQ�DQG

VHGLPHQW���2WKHUV�DUH�SHUVLVWHQW�DQG�ELRDFFXPXODWLYH�DQG�FDQ�FDXVH�IRRG�FKDLQ�HIIHFWV�UHVXOWLQJ�LQ

HOHYDWHG�OHYHOV�RI�FRQWDPLQDQWV�LQ�ILVK��ZLOGOLIH��ELUGV�DQG�SHRSOH�ZKR�HDW�ILVK���6XEVWDQFHV��VXFK�DV

QXWULHQWV��ZKHQ�SUHVHQW�LQ�H[FHVV�FDQ�XSVHW�WKH�QDWXUDO�EDODQFH�RI�DQ�HFRV\VWHP���6WLOO�RWKHUV�FDQ

LPSDLU�WKH�XVH�RI�WKH�ZDWHU�E\�SURGXFLQJ�WDVWHV�DQG�RGRXUV��
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3ROOXWLQJ��VXEVWDQFHV�HQWHU�WKH�ZDWHU�IURP�PDQ\�VRXUFHV���,QGXVWULDO�DQG�PXQLFLSDO�GLVFKDUJHV�RI

ZDVWHZDWHU��FRQWDPLQDWHG�UXQRII�IURP�XUEDQL]HG�DQG�DJULFXOWXUDO�DUHDV��GHSRVLWLRQ�RI�DLU�SROOXWDQWV�

DQG�ODNHILOOLQJ�DOO�DUH�LPSRUWDQW�VRXUFHV�RI�FRQWDPLQDQWV���6RPH��VXEVWDQFHV��VXFK�DV�PHWDOV��DUH

QDWXUDOO\�RFFXUULQJ�DQG�WKHLU�SUHVHQFH�LQ��ZDWHU�FDQ�EH��WKH�UHVXOW�RI�QDWXUDO�SURFHVVHV��

7KH�IROORZLQJ�DUH�JHQHUDO�SURFHGXUHV�IRU�GHWHUPLQLQJ�HIIOXHQW�UHTXLUHPHQWV���,Q�JHQHUDO�WHUPV�WKH

GLUHFWLRQV�JLYHQ�GHDO��ZLWK�KRZ�WR�GHILQH�OLPLWV�IRU�ZDVWHZDWHU�GLVFKDUJHV�WR�VXUIDFH�ZDWHU�XVLQJ�WKH

WZR�SROLFLHV�IRU�VXUIDFH�ZDWHU�TXDOLW\�PDQDJHPHQW�GHVFULEHG�LQ�6HFWLRQ�����DV�ZHOO�DV��WKH�SROLFLHV

GHDOLQJ�ZLWK�KD]DUGRXV�VXEVWDQFHV��DQG�PL[LQJ�]RQHV�ZKLFK�DUH�SUHVHQWHG�LQ�VHFWLRQV�����DQG�����

UHVSHFWLYHO\�� � 'HWDLOHG� GLUHFWLRQV� IRU� VHWWLQJ� HIIOXHQW� UHTXLUHPHQWV� DUH� FRQWDLQHG� LQ� WKH�02((

SXEOLFDWLRQ��'HULYLQJ�5HFHLYLQJ�:DWHU�%DVHG��3RLQW�6RXUFH�(IIOXHQW�5HTXLUHPHQWV�IRU�2QWDULR�:DWHUV

��������

*XLGHOLQHV�DQG�SURFHGXUHV�UHODWHG�WR�WKH�PDQDJHPHQW�RI�DTXDWLF�VHGLPHQWV��02((�3ROLF\�%������DQG

ODNHILOOLQJ��3ROLF\�%������DUH�IXOO\�GHVFULEHG�LQ�02((�SXEOLFDWLRQV��*XLGHOLQHV�IRU�WKH�3URWHFWLRQ�DQG

0DQDJHPHQW� RI� $TXDWLF� 6HGLPHQW� 4XDOLW\� LQ� 2QWDULR�� ������ DQG� �)LOO� 4XDOLW\� *XLGHOLQHV� IRU

/DNHILOOLQJ�LQ�2QWDULR���������UHVSHFWLYHO\���

����� *HQHUDO�3URFHGXUHV�IRU�(VWDEOLVKLQJ�(IIOXHQW�5HTXLUHPHQWV

,Q�HVWDEOLVKLQJ�HIIOXHQW�UHTXLUHPHQWV�IRU�GLVFKDUJHV�WR�VXUIDFH�ZDWHUV��WKH�SURFHGXUHV�RXWOLQHG�EHORZ

VKRXOG�EH�IROORZHG�

�� 6LWH�VSHFLILF�UHFHLYLQJ�ZDWHU�DVVHVVPHQWV�ZLOO�EH�FRQGXFWHG�WR�DVVHVV�H[LVWLQJ�FRQGLWLRQV�DQG

GHWHUPLQH�HIIOXHQW�UHTXLUHPHQWV�EDVHG�RQ�WKH�ZDVWH�DVVLPLODWLYH�FDSDFLW\�RI�WKH�UHFHLYHU��

�� 7KH�VLWH�VSHFLILF�HIIOXHQW�UHTXLUHPHQW��VR�GHULYHG��ZLOO�EH�FRPSDUHG��ZKHUH�DSSOLFDEOH��WR

DSSURSULDWH��IHGHUDO�RU�SURYLQFLDO�UHJXODWLRQV�RU�JXLGHOLQHV�IRU�HIIOXHQW�GLVFKDUJHV�DQG�WKH�PRVW

VWULQJHQW�UHTXLUHPHQW�ZLOO�EH�DSSOLHG��

�� 7KH�HIIOXHQW�UHTXLUHPHQW�GHULYHG�IURP�WKH�DERYH�SURFHGXUHV��H[SUHVVHG�DV�ZDVWH�ORDGLQJV

DQG�RU�FRQFHQWUDWLRQV��ZLOO�EH�LQFRUSRUDWHG�LQWR�D�&HUWLILFDWH�RI�$SSURYDO�RU�RWKHU�FRQWURO

GRFXPHQW��

�� )RU�H[LVWLQJ�GLVFKDUJHV� LQ�DUHDV�ZKHUH� �ZDWHU�TXDOLW\� LV�GHJUDGHG�DQG�GRHV�QRW�PHHW� WKH

3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV��WKH�0LQLVWU\�PD\�GHYHORS�D�SROOXWLRQ�FRQWURO�SURJUDP

ZLWK�HDFK�GLVFKDUJHU�WR�PHHW�WKH�HIIOXHQW�UHTXLUHPHQW�GHWHUPLQHG�IURP�WKH�DERYH�SURFHGXUHV�

7KURXJK�WKH�LQFRUSRUDWLRQ�RI�ZDWHU�TXDOLW\�EDVHG�OLPLWV�LQWR�OHJDOO\�HQIRUFHDEOH�FRQWURO�GRFXPHQWV

VXFK�DV�D�&HUWLILFDWH�RI�$SSURYDO��WKH�SROLFLHV�IRU�ZDWHU�TXDOLW\�PDQDJHPHQW�EHFRPH�HQIRUFHDEOH�

7KHVH�OLPLWV�PRVW�FRPPRQO\�DUH�IRU�PXQLFLSDO�RU�LQGXVWULDO�SRLQW�VRXUFHV��EXW�PD\�DOVR�EH�DSSOLHG

WR�FRROLQJ�ZDWHU��VWRUPZDWHU�RU�RWKHU�SROOXWLQJ�VRXUFHV��
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��� *5281'�:$7(5�48$/,7<�0$1$*(0(17

*URXQG�ZDWHU�LQ�2QWDULR�LV�DQ�LPSRUWDQW�VRXUFH�RI�ZDWHU�IRU�YDULRXV�XVHV��LQFOXGLQJ�GRPHVWLF��SXEOLF�

DJULFXOWXUDO��FRPPHUFLDO�DQG�LQGXVWULDO�ZDWHU�VXSSOLHV���*URXQG�ZDWHU�LV�RIWHQ�WKH�SULPDU\�VRXUFH�RI

UXUDO�DQG�XUEDQ�GULQNLQJ�ZDWHU�VXSSOLHV���,W�LV�DQ�LPSRUWDQW�FRPSRQHQW�RI�WKH�DTXDWLF�HFRV\VWHP�

6WUHDPIORZ�RULJLQDWHV�DQG�LV�PDLQWDLQHG�LQ�PDQ\�SDUWV�RI�WKH�SURYLQFH�WKURXJK�VRXUFHV�IURP�JURXQG

ZDWHU���*URXQG�ZDWHU�PDLQWDLQV�ZHWODQG�HFRV\VWHPV��

)RU�SUDFWLFDO�SURSRVHV��DQG�ZLWK�SUHVHQW�FRQWURO�WHFKQRORJ\��JURXQG�ZDWHU�FRQWDPLQDWLRQ��LQ�PRVW

FDVHV��FDQ�EH�FRQVLGHUHG�ORQJ�WHUP�RQFH�LW�RFFXUV���,Q�JHQHUDO��UHVWRUDWLRQ�RI�JURXQG�ZDWHU�TXDOLW\�LV

GLIILFXOW� DQG�H[WUHPHO\� H[SHQVLYH�� �7KHUHIRUH�� WKH� HPSKDVLV�RI�JURXQG�ZDWHU�PDQDJHPHQW� LV�RQ

SROOXWLRQ�SUHYHQWLRQ�� �2QWDULR
V�JURXQG�ZDWHU�TXDOLW\�PDQDJHPHQW�SULQFLSOH�DQG� LPSOHPHQWDWLRQ

SURFHGXUHV�UHIOHFW�WKH�IDFW�WKDW�JURXQG�ZDWHU�GLIIHUV�IURP�VXUIDFH�ZDWHU�LQ�VLJQLILFDQW�UHVSHFWV��

,Q� WKH�PDMRULW\�RI�FDVHV��FRQVXPSWLRQ�E\�KXPDQV�ZLOO�EH� WKH�PRVW� LPSRUWDQW�XVH�RI�ZDWHU� WR�EH

SURWHFWHG��EXW� WKHUH� DUH�RWKHU�JURXQG�ZDWHU�XVHV� VXFK� DV� DJULFXOWXUH�ZLWK� VSHFLILF�ZDWHU�TXDOLW\

UHTXLUHPHQWV�ZKLFK� DOVR�ZLOO� EH� SURWHFWHG�� � 7KH� SURWHFWLRQ� RI� DTXDWLF� OLIH� � LV� D� YHU\� LPSRUWDQW

FRQVLGHUDWLRQ�LQ�FDVHV�ZKHUH�JURXQG�ZDWHU�LV�D�FRPSRQHQW�RI�VWUHDPIORZ�

5HFRJQL]LQJ�WKDW�JURXQG�ZDWHU�LV�D�YDOXDEOH�UHVRXUFH�VXSSRUWLQJ�D�YDULHW\�RI�XVHV��WKH�0LQLVWU\�RI

(QYLURQPHQW�DQG�(QHUJ\
V�SROLF\�IRU�JURXQG�ZDWHU�TXDOLW\�PDQDJHPHQW�LV�

3ROLF\

7R�SURWHFW�WKH�TXDOLW\�RI�JURXQG�ZDWHU�IRU�WKH�JUHDWHVW�QXPEHU�RI�EHQHILFLDO�XVHV��

������ ,PSOHPHQWDWLRQ�3URFHGXUHV�

������ 5HJXODWHG�6RXUFHV�RI�3ROOXWLRQ

$FWLYLWLHV�ZLWK�WKH�SRWHQWLDO�WR�DGYHUVHO\�DIIHFW�JURXQG�ZDWHU�WKDW�UHTXLUH�02((�DSSURYDO�XQGHU�WKH

2:5$�RU�(3$�DUH�ZLGH�UDQJLQJ�DQG�LQFOXGH�ZDWHU�ZRUNV��ZDVWHZDWHU�WUHDWPHQW�LQILOWUDWLRQ�EDVLQV�

ODQGILOOV��ZDVWH�GLVSRVDO�LQWR�GHHS�ZHOOV��VSUD\�LUULJDWLRQ��VOXGJH�XWLOL]DWLRQ�RU�GLVSRVDO�RSHUDWLRQV�

VHSWLF�WDQN�V\VWHPV�DQG�PLQH�WDLOLQJV��

7KH� WUHDWPHQW�RU�HOLPLQDWLRQ�RI�SROOXWDQWV� IURP�H[LVWLQJ�UHJXODWHG�VRXUFHV� LV�UHTXLUHG�ZKHUH� WKH

SROOXWHU�IDLOV�WR�GHPRQVWUDWH�WKDW�VXFK�PHDVXUHV�DUH�LPSUDFWLFDO�DQG�XQQHFHVVDU\�WR�UHPHGLDWH�XVH

LPSDLUPHQW��SUHYHQW�IXUWKHU�GHJUDGDWLRQ�DQG�LPSURYH�ZDWHU�TXDOLW\���:KHUH�VXFK�PHDVXUHV�DUH�QRW

SUDFWLFDEOH��WKH�0LQLVWU\�PD\�UHTXLUH�UHSODFHPHQW�RI�WKH�DIIHFWHG�VXSSOLHV��

7KH�ZDVWH�FRQWURO�UHTXLUHPHQWV�IRU�SURSRVHG�UHJXODWHG�VRXUFHV�RI�SROOXWLRQ�DUH�HVWDEOLVKHG�RQ�D�FDVH

E\�FDVH�EDVLV���:DWHU�TXDOLW\�GHJUDGDWLRQ�LV�FRQWUROOHG�WR�SURWHFW�H[LVWLQJ�DQG�SRWHQWLDO�UHDVRQDEOH�XVHV

RI�ERWK�JURXQG�DQG�VXUIDFH�ZDWHUV���7KH�02((�PD\�VWLSXODWH�UHTXLUHPHQWV�IRU�WKHVH�DFWLYLWLHV�UHODWHG

WR�WKH�TXDOLW\�DQG�TXDQWLW\�RI�WKH�GLVFKDUJH�LQ�D�&HUWLILFDWH�RI�$SSURYDO�
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02((�3ROLF\�%�����,QFRUSRUDWLRQ�RI� WKH�5HDVRQDEOH�8VH�&RQFHSW� LQWR�WKH�02((�*URXQGZDWHU

0DQDJHPHQW�$FWLYLWLHV��� FRQWDLQHG� LQ� WKH�02((�0DQXDO� RI�*XLGHOLQHV� DQG� 3URFHGXUHV�� �����

DGGUHVVHV� DFWLYH� RU� SURSRVHG� VRXUFHV� RI� FRQWDPLQDQW� GLVFKDUJHV� WR� JURXQG�ZDWHU� WKDW� DUH� EHLQJ

SHUPLWWHG� RU� UHJXODWHG� E\� WKH�0LQLVWU\�� � 7KLV� LQFOXGHV� ODQGILOOV�� H[ILOWUDWLRQ� ODJRRQV� DQG� ODUJH

VXEVXUIDFH�GLVSRVDO�V\VWHPV���3ROLF\�%���SURYLGHV�D�SURFHGXUH�IRU�GHWHUPLQLQJ�WKH�UHDVRQDEOH�XVH�RI

JURXQG�ZDWHU�DQG�HVWDEOLVKHV�OLPLWV�WR�WKH�DPRXQW�RI�GHJUDGDWLRQ�WKDW�ZLOO�EH�DOORZHG�VXFK�WKDW�WKLV

XVH�ZLOO�QRW�EH�LPSDLUHG�

����� 8QUHJXODWHG�6RXUFHV�RI�&RQWDPLQDWLRQ

7KHUH� DUH� D� QXPEHU� RI� DFWLYLWLHV� WKDW� GR� QRW� UHTXLUH� VSHFLILF� DSSURYDO� XQGHU� WKH�2QWDULR�:DWHU

5HVRXUFHV�$FW�RU�WKH�(QYLURQPHQWDO�SURWHFWLRQ�$FW�EXW�KDYH�WKH�SRWHQWLDO�WR�FRQWULEXWH�WR�JURXQG

ZDWHU� FRQWDPLQDWLRQ�� � 7KH\� LQFOXGH� QRQ�SRLQW� VRXUFH� DFWLYLWLHV� � �L�H�� FURS� IHUWLOL]DWLRQ��PDQXUH

DSSOLFDWLRQ�� URDG� GHLFLQJ��� VDOW� VWRUDJH� DUHDV�� XQOLFHQVHG� DQG� FORVHG� ODQGILOOV�� OHDNV�� VSLOOV� DQG

GHFRPPLVVLRQLQJ�FOHDQ�XS�

7KH� WUHDWPHQW�RU� HOLPLQDWLRQ� RI�SROOXWLRQ� IURP�XQUHJXODWHG� VRXUFHV�ZLOO� EH� UHTXLUHG�ZKHUH� LW� LV

GHPRQVWUDWHG�WKDW�VXFK�PHDVXUHV�DUH�SUDFWLFDEOH�DQG�QHFHVVDU\�WR�FRUUHFW�XVH�LPSDLUPHQW�DQG�ZLOO

SUHYHQW�IXUWKHU�GHJUDGDWLRQ�RU�LPSURYH�ZDWHU�TXDOLW\���:KHUH�VXFK�PHDVXUHV�DUH�QRW�SUDFWLFDO��WKH

0LQLVWU\�PD\��UHTXLUH�UHSODFHPHQW�RI�WKH�DIIHFWHG�VXSSOLHV��

02((�3ROLF\�%�����*XLGHOLQHV�IRU�WKH�5HVROXWLRQ�RI�*URXQGZDWHU�4XDOLW\�,QWHUIHUHQFH�3UREOHPV��

FRQWDLQHG� LQ� WKH�02((�0DQXDO� RI�*XLGHOLQHV� DQG� 3URFHGXUHV�� ������ DGGUHVVHV� WKH� FOHDQXS� RU

UHPHGLDWLRQ�RI�FRQWDPLQDQW�GLVFKDUJHV�WR�WKH�JURXQG�ZDWHU�WKDW�KDYH�QRW�EHHQ�VXEMHFW�WR�DSSURYDO�E\

WKH�0LQLVWU\���7KLV�LQFOXGHV�VXFK�WKLQJV�DV�VSLOOV�DQG�FORVHG�ZDVWH�GLVSRVDO�IDFLOLWLHV���3ROLF\�%��

HVWDEOLVKHV� WKH�XUJHQF\�RI� WKH�0LQLVWU\�UHVSRQVH��DQ�DSSURDFK�EDVHG�RQ�FRVW�EHQHILW�DQDO\VLV� IRU

GHWHUPLQLQJ�WKH�H[WHQW�RU�GHJUHH�RI�FOHDQXS��DQG�HVWDEOLVKHV�WKH�0LQLVWU\�SRVLWLRQ�ZLWK�UHVSHFW�WR�WKH

UHVWRUDWLRQ�RI�ZDWHU�VXSSOLHV�WKDW�KDYH�EHHQ�FRQWDPLQDWHG��
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��� :$7(5�48$17,7<�0$1$*(0(17

7KH�SURWHFWLRQ�DQG�FRQWURO�RI�ZDWHU�TXDQWLW\�LV�D�NH\�FRPSRQHQW�RI�2QWDULR
V�ZDWHU�PDQDJHPHQW

VWUDWHJ\���0DQDJHPHQW�RI�ZDWHU�TXDQWLW\�LV�QHHGHG�WR�DYRLG�FRQIOLFWV�DPRQJ�YDULRXV�XVHUV��

:DWHU�TXDQWLW\�DQG�TXDOLW\�DUH�FORVHO\�UHODWHG��LQDVPXFK�DV�WKH�DPRXQW�DQG�SK\VLFDO�FKDUDFWHULVWLFV

RI�ZDWHU�DYDLODEOH�DUH�DQ�LPSRUWDQW�DVSHFW�RI�ZDWHU�TXDOLW\���*URXQG�ZDWHU�TXDQWLW\�PDQDJHPHQW�LV

HVVHQWLDO�IRU�WKH�DGGHG�UHDVRQ�WKDW�JURXQG�ZDWHU�LV�RIWHQ�DQ�LPSRUWDQW�FRPSRQHQW�RI�VWUHDPIORZ�

:DWHU�TXDQWLW\�PDQDJHPHQW�LQ�2QWDULR�LQYROYHV�D�FRPELQDWLRQ�RI�FRPPRQ�ODZ��ODQG�SDWHQW��DQG

IHGHUDO�DQG�SURYLQFLDO�VWDWXWHV����7KH�PDLQ�LQYROYHPHQW�RI�WKH�0LQLVWU\�RI��(QYLURQPHQW�DQG�(QHUJ\

LQ�WKLV�ILHOG�LV�WKURXJK�WKH�ZDWHU�WDNLQJ�SHUPLW�V\VWHP�XQGHU�WKH�2QWDULR�:DWHU�5HVRXUFHV��2:5��$FW�

6SHFLILF� GHWDLOV� DUH� FRQWDLQHG� LQ� � �3HUPLW� 7R� 7DNH�:DWHU� 3URJUDP�*XLGHOLQHV� DQG� 3URFHGXUHV

0DQXDO���02((��������

5HFRJQL]LQJ�WKH�PDQ\�DQG�YDULHG�XVHV�RI�ZDWHU��WKH�02((�SROLF\�IRU�WKH�PDQDJHPHQW�RI�ZDWHU

TXDQWLW\�LV�

3ROLF\

7R�HQVXUH�WKH�IDLU�VKDULQJ��FRQVHUYDWLRQ�DQG�VXVWDLQDEOH�XVH�RI�WKH�VXUIDFH�DQG�JURXQG�ZDWHUV�RI

WKH�SURYLQFH�

��� *XLGHOLQHV�&RPPRQ�WR�6XUIDFH�DQG�*URXQG�:DWHU

0DQ\�ZDWHU�TXDQWLW\�PDQDJHPHQW�JXLGHOLQHV�DQG�SURFHGXUHV��DUH�FRPPRQ�WR�ERWK�VXUIDFH�DQG�JURXQG

ZDWHU�DQG�DUH�VXPPDUL]HG�LQ�WKLV�VHFWLRQ���5HTXLUHPHQWV�WKDW�DUH�VSHFLILF�WR�HLWKHU�VXUIDFH�ZDWHU�RU

JURXQG�ZDWHU��DUH�FRQWDLQHG�LQ�6HFWLRQV�����DQG������UHVSHFWLYHO\��

����� 3HUPLWV�7R�7DNH�:DWHU

*XLGHOLQH

�:DWHU�WDNLQJV�ZLOO�EH�FRQWUROOHG�WR�SUHYHQW�LQWHUIHUHQFH�ZLWK�RWKHU�XVHV�RI�ZDWHU�ZKHUHYHU�SRVVLEOH

DQG�WR�UHVROYH�VXFK�SUREOHPV�LI�WKH\�GR�RFFXU��

8QGHU�WKH�2QWDULR�:DWHU�5HVRXUFHV�$FW��WKH�0LQLVWU\�RI�WKH�(QYLURQPHQW�DQG�(QHUJ\�DGPLQLVWHUV�D

ZDWHU� SHUPLW� SURJUDP�� XQGHU� ZKLFK� PRVW� WDNLQJV� LQ� H[FHVV� RI� ������� OLWUHV� LQ� D� GD\� UHTXLUH

DXWKRUL]DWLRQ� E\� PHDQV� RI� D� 3HUPLW� WR� 7DNH�:DWHU�� � 7KLV� LQFOXGHV� WHPSRUDU\� WDNLQJV� VXFK� DV

ZLWKGUDZDOV�IURP�D�ZHOO�IRU�SXUSRVHV�RI�D�SXPSLQJ�WHVW�

7DNLQJV�ZKLFK�DUH�JHQHUDOO\�H[HPSW�IURP�WKH�ZDWHU�SHUPLW�OHJLVODWLRQ��EXW�ZKLFK�DUH�IRXQG�WR�LQWHUIHUH

VHULRXVO\�ZLWK�RWKHU�XVHUV��FDQ�EH�SURKLELWHG�ZLWKRXW�D�SHUPLW�DQG�WKXV�EURXJKW�XQGHU�WKH�SURYLVLRQV

RI�D�ZDWHU�SHUPLW���7KH�RQO\�H[FHSWLRQ�WR�WKLV�SURYLVLRQ�LV�WKH�WDNLQJ�RI�ZDWHU�E\�DQ�LQGLYLGXDO�IRU

RUGLQDU\�KRXVHKROG�SXUSRVHV��OLYHVWRFN�ZDWHULQJ��DQG�ILUH�ILJKWLQJ�
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$Q�DSSOLFDWLRQ�IRU�D�ZDWHU�SHUPLW�LV�UHYLHZHG�LQ�OLJKW�RI�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�DYDLODELOLW\�RI�WKH

VXSSO\��WKH�XVH�WR�ZKLFK�WKH�ZDWHU�LV�WR�EH�SXW��DQG�WKH�HIIHFWV�RI�WKH�SURSRVHG�WDNLQJ�RQ�H[LVWLQJ�XVHV�

3HUPLWHHV�PD\�EH�UHTXLUHG�WR�NHHS�UHFRUGV�RI�WKH�ZLWKGUDZDOV�

:KHQ�HYDOXDWLQJ�WKH�UHODWLYH�SULRULW\�RI�XVHV�LQ�DQ�DUHD�ZKHUH�WKHUH�LV�LQVXIILFLHQW�ZDWHU�WR�PHHW

HVWDEOLVKHG�DQG�QHZ�XVHV��WKH�WDNLQJ�RI�ZDWHU�IRU�SULYDWH�GRPHVWLF�DQG�IDUP�SXUSRVHV�LV�FRQVLGHUHG

WKH�PRVW� LPSRUWDQW�XVH��JHQHUDOO\�IROORZHG�E\�PXQLFLSDO�ZDWHU�VXSSO\���7KH�WDNLQJ�RI�ZDWHU�IRU

LQGXVWULDO��FRPPHUFLDO� DQG� LUULJDWLRQ�SXUSRVHV� LV� UHJXODWHG�E\� WKH�DYDLODELOLW\�RI� WKH� VXSSO\�� WKH

HIILFLHQF\�RI�XVH�DQG�HVWDEOLVKHG�XVHV�LQ�DQ�DUHD���7KH�XVH�RI�ZDWHU�IRU�SROOXWLRQ�FRQWURO��IORRG�FRQWURO�

ILUH�SURWHFWLRQ��UHFUHDWLRQ��ZLOGOLIH�SUHVHUYDWLRQ�DQG�WKH�SURWHFWLRQ�RI��KDELWDWV�DUH�DOVR�LPSRUWDQW

FRQVLGHUDWLRQV�

����� :DWHU�4XDOLW\�4XDQWLW\�,QWHU�UHODWLRQVKLSV

*XLGHOLQH

�6XUIDFH�DQG�JURXQG�ZDWHU�ZLWKGUDZDOV��DQG�WKH�GLVFKDUJH�RI�ZDWHU�WR�VXUIDFH�ZDWHU�ERGLHV�ZLOO�EH

FRQWUROOHG�WR�DVVLVW�LQ�PDLQWDLQLQJ�RU�UHVWRULQJ�ZDWHU�TXDOLW\�IRU�WKH�SURWHFWLRQ�RI�DTXDWLF�HFRV\VWHPV

DQG�UHFUHDWLRQ�DQG�WR�SURYLGH�IRU�GRZQVWUHDP�ZLWKGUDZDO�XVHV��

:DWHU�WDNLQJV�VKRXOG�EH�FRQWUROOHG�WR�DYRLG�ZDWHU�TXDOLW\�LPSDLUPHQW�DV�ZHOO�DV�WR�SURWHFW�ZLWKGUDZDO

XVHV���8QGHU�DSSURSULDWH�FRQGLWLRQV��VWUHDPIORZ�DXJPHQWDWLRQ�IURP�HLWKHU�VXUIDFH�RU�JURXQG�ZDWHU

VRXUFHV�PD\�EH�FRQVLGHUHG�DV�D�VXSSOHPHQWDU\�PHDQV�RI�PDLQWDLQLQJ�ZDWHU�TXDOLW\���&RQWUROV�RQ�ODQG�

XVH�SUDFWLFHV��GLVFKDUJHV�RI�ZDWHU�IURP�XUEDQ�GUDLQDJH��DQG�DJULFXOWXUDO�GUDLQDJH�DQG�VLPLODU�DUWLILFLDO

GLVFKDUJHV�ZLOO�EH�HQFRXUDJHG�WR�SUHYHQW�ZDWHU�TXDOLW\�GHJUDGDWLRQ�DQG�WR�PLQLPL]H�DQ\�LQFUHDVH�LQ

SHDN�IORZV�

����� :DWHU�&RQVHUYDWLRQ�

*XLGHOLQH

�$OO�UHDVRQDEOH�DQG�SUDFWLFDO�PHDVXUHV�VKRXOG�EH�WDNHQ�WR�FRQVHUYH�WKH�TXDQWLW\�RI�VXUIDFH�DQG�JURXQG

ZDWHU�WR�VXVWDLQ�HFRV\VWHP�LQWHJULW\�DQG�WR�PD[LPL]H�LWV�DYDLODELOLW\�IRU�H[LVWLQJ�RU�SRWHQWLDO�XVHV��

,Q�IORZLQJ�ZHOO�DUHDV��DSSURSULDWH��PDQDJHPHQW�SUDFWLFHV�LQFRUSRUDWLQJ�VLWH�VSHFLILF�FRQVLGHUDWLRQV

VKRXOG�EH�XQGHUWDNHQ� WR�FRQVHUYH�JURXQG�ZDWHU�DQG� WKHUHE\�SURWHFW�VWUHDPIORZV�� �:KHUH�D�QHZ

IORZLQJ� ZHOO� LV� FRQVWUXFWHG�� D� IORZ� FRQWURO� GHYLFH� PXVW� EH� LQVWDOOHG� LQ� DFFRUGDQFH� ZLWK� WKH

UHTXLUHPHQWV�RI�2QWDULR�5HJXODWLRQ�����

([SOLFLW�VWDWHPHQWV�UHVSHFWLQJ�ZDWHU�FRQVHUYDWLRQ�VKRXOG�EH�LQFRUSRUDWHG�LQWR�DSSURSULDWH

SODQQLQJ�GRFXPHQWV�DQG�DOO�SDUWLHV�SURSRVLQJ�RU�UHYLHZLQJ�SURSRVHG�SURMHFWV�LQ�VXFK�DUHDV�VKRXOG

HQVXUH�WKDW�DSSURSULDWH�FRQVHUYDWLRQ�PHDVXUHV�DUH�XQGHUWDNHQ�

����� 6XUIDFH�*URXQG�:DWHU�4XDQWLW\�,QWHU�UHODWLRQVKLSV

*XLGHOLQH

��7KH�LPSRUWDQFH�RI�WKH�LQWHU�UHODWLRQVKLSV�EHWZHHQ�VXUIDFH�DQG�JURXQG�ZDWHU�TXDQWLW\�ZLOO�EH�WDNHQ

LQWR�DFFRXQW�LQ�ZDWHU�TXDQWLW\�PDQDJHPHQW�GHFLVLRQV��
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,I� WKH� WDNLQJ�RI�ZDWHU� IURP�ZHOOV�FDXVHV� LQWHUIHUHQFH�ZLWK� VWUHDPIORZ�� UHVWRUDWLRQ�RI� VXSSOLHV� LV

UHTXLUHG�LI�VHULRXV�LQWHUIHUHQFH�ZLWK�VXUIDFH�ZDWHU�XVHV�RFFXU�

*URXQGZDWHU�WDNLQJV�WKDW�LPSDFW�VWUHDPV�ZLOO�EH�DOORZHG�RQO\�DIWHU�GXH�UHJDUG�WR�WKH�PDLQWHQDQFH�RI

VXIILFLHQW�VWUHDPIORZ�WR�SURWHFW�ERWK�LQ�SODFH�DQG�ZLWKGUDZDO�XVHV�GRZQVWUHDP�

��� $GGLWLRQDO�3URYLVLRQV���6XUIDFH�:DWHU�4XDQWLW\�0DQDJHPHQW

:KLOH�WKH�ZDWHU�SHUPLW�OHJLVODWLRQ�LV�GHVLJQHG�WR�PDQDJH�WKH�XVH�RI�ZDWHU�UHVRXUFHV�LQ�WKH�3URYLQFH�

ULSDULDQ�ULJKWV�DUH�QRW�VXSHUVHGHG��EXW�PD\�EH�OLPLWHG�LQ�VRPH�FDVHV�E\�WKH�ZDWHU�SHUPLW�OHJLVODWLRQ�

3HUPLWV�IRU�VWUHDP�WDNLQJV�VKDOO�FRQWDLQ�D�UHTXLUHPHQW�WKDW�WKH�WDNLQJ�RI�ZDWHU�EH�FDUULHG�RXW�LQ�VXFK

D�PDQQHU�WKDW�GRZQVWUHDP�IORZ�LV�QRW�VWRSSHG�RU�UHGXFHG�WR�D�UDWH�WKDW�ZLOO�LQWHUIHUH�ZLWK�GRZQVWUHDP

XVHV�RI�ZDWHU�RU�WKH�QDWXUDO�IXQFWLRQV�RI�WKH�VWUHDP�

$�SHUPLW�IRU�D�WDNLQJ�IURP��DQ\�VXUIDFH�ZDWHUERG\�VKDOO�FRQWDLQ�D�UHTXLUHPHQW�WKDW�LI�WKH�WDNLQJ

LQWHUIHUHV�ZLWK�WKH�XVH�RI�ZDWHU�E\�RWKHU�SHUVRQV��WKH�WHUPV�DQG�FRQGLWLRQV�RI�WKH�SHUPLW�PD\�EH

DOWHUHG�

2WKHU�VSHFLDO�WHUPV�DQG�FRQGLWLRQV�UHODWLQJ�WR�D�WDNLQJ�PD\�EH�VWLSXODWHG�RQ�D�FDVH�E\�FDVH�EDVLV�WR

GHDO�ZLWK�VSHFLDO�FLUFXPVWDQFHV�

:KHQ�ZDWHU�LV�WDNHQ�IURP�VWUHDPV�ZKLFK�FHDVH�WR�IORZ�VHDVRQDOO\�GXH�WR�QDWXUDO�FDXVHV��GRZQVWUHDP

IORZ�PXVW�EH�PDLQWDLQHG�ZKHQHYHU�WKHUH�LV�DQ�LQIORZ���7KH�UHOHDVH�RI�ZDWHU�IURP�VWRUDJH�WR�PDLQWDLQ

GRZQVWUHDP�IORZ�LV�QRW�UHTXLUHG�ZKHQ�WKHUH�LV�QR�LQIORZ�

:LWK�UHVSHFW�WR�WKH�WDNLQJ�RI�FRROLQJ�ZDWHU��WKH�GHVLJQ�DQG�ORFDWLRQ�RI�WKH�ZDWHU�LQWDNH�PXVW�EH�VXFK

WKDW�HQWUDLQPHQW�RI�ILVK��LQFOXGLQJ�ODUYDO�ILVK�DQG�HJJV��DQG�RWKHU�DTXDWLF�OLIH�LV�PLQLPL]HG�

��� $GGLWLRQDO�3URYLVLRQV���*URXQG�:DWHU�4XDQWLW\�0DQDJHPHQW

,I�D�JURXQG�ZDWHU�WDNLQJ�DXWKRUL]HG�E\�SHUPLW�LQWHUIHUHV�ZLWK�RWKHU�ZDWHU�VXSSOLHV�REWDLQHG�IURP�DQ\

DGHTXDWH�VRXUFHV�WKDW�ZHUH�LQ�XVH�SULRU�WR�WKH�LVVXDQFH�RI�WKH�SHUPLW��WKH�SHUPLWWHH��VKDOO�UHVWRUH�WKH

DIIHFWHG�VXSSOLHV�RU�UHGXFH�WKH�WDNLQJ�VR�DV�WR�HOLPLQDWH�WKH�LQWHUIHUHQFH�

7KH�IUHH�IORZ�IURP�D�IORZLQJ�ZHOO�LV�QRW�SURWHFWHG�LQ�WKH�HYHQW�RI�LQWHUIHUHQFH�E\�DQRWKHU�JURXQG

ZDWHU�WDNLQJ���,Q�WKH�HYHQW�RI�LQWHUIHUHQFH�ZLWK�D�IORZLQJ�ZHOO�VXSSO\��UHVWRUDWLRQ�RI�WKH�VXSSO\��LV

UHTXLUHG��SURYLGHG�WKDW�WKH�ZHOO�ZDV�HTXLSSHG�ZLWK�DW�OHDVW�D�VKDOORZ�ZHOO�SXPS�KDYLQJ�DQ�DGHTXDWH

LQWDNH�ORFDWHG�LQ�WKH�SRUWLRQ�RI�WKH�ZHOO�WKDW�LV�LQ�GLUHFW�K\GUDXOLF�FRQQHFWLRQ�ZLWK�WKH�ZDWHU�EHDULQJ

IRUPDWLRQ�� � )XUWKHUPRUH�� WKH�ZHOO� KDG� WR� EH� FDSDEOH� RI�PHHWLQJ� WKH� GDLO\�ZDWHU� GHPDQGV� RQ� D

FRQWLQXRXV�EDVLV�E\�D�FRPELQDWLRQ�RI�LWV�VWRUDJH��ZDWHU�\LHOGLQJ�DQG�SXPSLQJ�FDSDELOLWLHV��SULRU�WR

LQWHUIHUHQFH�

7KH�UHVWRUDWLRQ�RI�D�ZDWHU�VXSSO\�LV�QRW�UHTXLUHG�LQ�DQ�DUHD�ZKHUH�D�SURSHUW\�KDV�FRPPXQLW\�ZDWHU

VHUYLFH� DYDLODEOH� LI� WKH� LQWHUIHUHQFH� LV� FDXVHG�E\� WKH� FRQVWUXFWLRQ�RU�RSHUDWLRQ�RI�ZRUNV� IRU� WKH

LPSURYHPHQW�DQG�VHUYLFH�RI�WKH�FRPPXQLW\��VXFK�DV�PXQLFLSDO�ZHOOV��VHZHUV��ZDWHU�PDLQV��URDGV�DQG
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EULGJHV���:KHUH�LQWHUIHUHQFH�LQ�D�ZDWHU�VHUYLFHG�DUHD�LV�FDXVHG�E\�DQ�RSHUDWLRQ�QRW�DVVRFLDWHG�ZLWK

D�FRPPXQLW\�LPSURYHPHQW��UHVWRUDWLRQ�RI�D�ZDWHU�VXSSO\�LV�UHTXLUHG�

3DUWLHV�FDXVLQJ�VKRUW�WHUP�LQWHUIHUHQFH�ZLWK�H[LVWLQJ�VXSSOLHV�ZKHUH�ZDWHU�VHUYLFH�LV�RU�LV�QRW�DYDLODEOH

DUH�UHTXLUHG�WR�PDNH�DYDLODEOH�D�WHPSRUDU\�VXSSO\�RI�ZDWHU�WR�WKRVH�H[SHULHQFLQJ�LQWHUIHUHQFH���7KLV

DSSOLHV�WR�LQWHUIHUHQFH�UHVXOWLQJ�IURP�VXFK�RSHUDWLRQV�DV�SXPSLQJ�WHVWV��H[FDYDWLRQ�GHZDWHULQJ��DQG

RWKHU�VKRUW�WHUP�ZDWHU�WDNLQJV�

*URXQG�ZDWHU�HQFRXQWHUHG�GXULQJ�FRQVWUXFWLRQ�SURMHFWV�DQG�H[FDYDWLRQV�ZKHUH�JURXQG�ZDWHU�PD\�IORZ

E\�JUDYLW\�HLWKHU�RXW�RI�WKH�H[FDYDWLRQ�RU�DORQJ�JUDQXODU�WUHQFK�EHGGLQJ�FDQ�FDXVH�VHULRXV�LQWHUIHUHQFH

ZLWK�ZDWHU�VXSSOLHV�E\�ORZHULQJ�ZHOO�ZDWHU�OHYHOV���7KH�SHUVRQ�ZKRVH�ZRUNV�FDXVH�WKH�SUREOHP�PD\

EH�UHTXLUHG�E\�QRWLFH�XQGHU�6HFWLRQ����RI�WKH�2:5�$FW�WR�VWRS�RU�FRQWURO�WKH�OHDNDJH�RU�WR�WDNH�VXFK

PHDVXUHV�DV�WKH�QRWLFH�PD\�UHTXLUH��VXFK�DV�WR�UHVWRUH�WKH�DIIHFWHG�VXSSO\�

$UWLILFLDO�JURXQG�ZDWHU�UHFKDUJH�VKRXOG�EH�HQFRXUDJHG�ZKHUHYHU�SUDFWLFDO�WR�FRQVHUYH�JURXQG�ZDWHU�

3URWHFWLRQ�RI�DUHDV�ZLWK�KLJK�LQILOWUDWLRQ�UDWHV�LV�JHQHUDOO\�D�JRRG�PDQDJHPHQW�SUDFWLFH���,Q�HYDOXDWLQJ

SURSRVDOV�IRU�GHYHORSPHQW�LQ�VLJQLILFDQW�LQILOWUDWLRQ�DUHDV��WKH�HIIHFWV�RQ�LQILOWUDWLRQ�UDWHV�DQG�WKH

TXDOLW\�RI�WKH�LQILOWUDWLQJ�ZDWHU�VKRXOG�EH�FRQVLGHUHG�
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*/266$5<�

$FXWH�7R[LFLW\���$Q�DGYHUVH�UHVSRQVH��UDQJLQJ�IURP�LQMXU\�WR�GHDWK���IROORZLQJ�H[SRVXUH�RI�VKRUW

GXUDWLRQ�UHODWLYH�WR�WKH�QRUPDO�OLIHVSDQ�RI�WKH�RUJDQLVP�

$GGLWLYH�(IIHFWV���7R[LF�LQWHUDFWLRQV�RI�WZR�RU�PRUH�VXEVWDQFHV�RQ�RUJDQLVPV�SURGXFLQJ�D�UHVXOW�VXFK

WKDW�WKH�WRWDO�HIIHFW�DSSUR[LPDWHO\�HTXDOV�WKH�VXP�RI�WKH�LQGLYLGXDO�HIIHFWV�

$HVWKHWLF���'HDOLQJ�ZLWK�WKRVH�DVSHFWV�RI�ZDWHU�WKDW�DUH�SHUFHLYHG�E\�WKH�VHQVHV��H�J��WDVWH�RU�RGRXU��

$VVLPLODWLYH��&DSDFLW\����WKH�OLPLW�RI�D�ZDWHUERG\�WR�WUDQVIRUP�DQG�RU�LQFRUSRUDWH�VXEVWDQFHV��H�J�

QXWULHQWV��E\�WKH�HFRV\VWHP��VXFK�WKDW�WKH�ZDWHU�TXDOLW\�GRHV�QRW�GHJUDGH�EHORZ�D�SUHGHWHUPLQHG�OHYHO�

%DFNJURXQG�:DWHU�4XDOLW\����7KH�SK\VLFDO��FKHPLFDO�DQG�RU�ELRORJLFDO�FRQGLWLRQV�RI�D�ZDWHUERG\

DW�D�SRLQW�XSVWUHDP�XS�FXUUHQW�RI�D�SROOXWLQJ�VRXUFH���7KH�HVWDEOLVKPHQW�RI�EDFNJURXQG�ZDWHU�TXDOLW\

PD\�EH�EDVHG�RQ�KLVWRULFDO�GDWD�RU�RQ�ZDWHU�TXDOLW\�LQ�D�VLPLODU��XQDOWHUHG�ZDWHUERG\�

%DQ� �� 3URKLELWLRQ� RI� WKH� XVH� RU� UHOHDVH� WR� WKH� HQYLURQPHQW� RI� VSHFLILF� VXEVWDQFHV� MXGJHG� WR� EH

SDUWLFXODUO\�KD]DUGRXV���%DQV�ZRXOG�QRUPDOO\�EH�DSSOLHG�RQ�D�SURYLQFLDO�RU�QDWLRQDO�EDVLV�

%HVW�0DQDJHPHQW�3UDFWLFHV����%03V���0DQDJHPHQW�SURFHGXUHV�RU�VWUXFWXUDO�SUDFWLFHV�GHVLJQHG�WR

UHGXFH�WKH�TXDQW\�RI�SROOXWDQWV�²�H�J��FRQWDPLQDQWV��QXWULHQWV��VHGLPHQWV��DQLPDO�ZDVWHV�²�ZDVKHG�E\

UDLQ��VQRZPHOW�HWF��IURP�UHVLGHQWLDO�RU�IDUP�ODQGV�LQWR�UHFHLYLQJ�ZDWHUV��VXFK�DV�ODNHV��VWUHDPV�

ULYHUV��DQG�LQWR�JURXQGZDWHU�

%HVW�$YDLODEOH�7UHDWPHQW�7HFKQRORJ\���FDQ�LQFOXGH��LQ�RUGHU�RI�SUHIHUHQFH���FKDQJHV�LQ�SURGXFWLRQ

SURFHVVHV��FKHPLFDO�VXEVWLWXWLRQ��LQ�SODQW�FRQWUROV��EHVW�PDQDJHPHQW�SUDFWLFHV��ZDWHU�FRQVHUYDWLRQ�

ZDVWH�WUHDWPHQW�WHFKQRORJLHV��HQHUJ\�FRQVHUYDWLRQ�

%LRDFFXPXODWLRQ���WKH�SURFHVV�E\�ZKLFK�FKHPLFDOV�DUH�DPDVVHG�E\�RUJDQLVPV�IURP�ZDWHU�GLUHFWO\�RU

WKURXJK�WKH�FRQVXPSWLRQ�RI�IRRG�FRQWDLQLQJ�WKH�FKHPLFDOV�

&HUWLILFDWH� RI�$SSURYDO� � �&� RI�$�� ��$� OHJDO� GRFXPHQW� LVVXHG�� DW� D� SURSRQHQW
V� UHTXHVW�� E\� D

'HVLJQDWHG�'LUHFWRU�RI��WKH�0LQLVWU\�RI��(QYLURQPHQW�DQG�(QHUJ\�XQGHU�WKH�DXWKRULW\�RI�WKH�2QWDULR

:DWHU�5HVRXUFHV�$FW���&�RI�$
V�PD\�LQFOXGH�HIIOXHQW�UHTXLUHPHQWV�DQG�PRQLWRULQJ�UHTXLUHPHQWV�

&RPPRQ�/DZ���/DZ�ZKLFK�UHOLHV�IRU�LWV�DXWKRULW\�RQ�WKH�GHFLVLRQ�RI�FRXUWV�DQG�LV�UHFRUGHG�LQ�ODZ

UHSRUWV�DV� WKH�GHFLVLRQV�RI� MXGJHV�DORQJ�ZLWK� WKH� UHDVRQV� IRU� WKHLU�GHFLVLRQV�� DV�RSSRVHG� WR� ODZ

HVWDEOLVKHG�LQ�D�VWDWXWH��

&RPSOLDQFH���$�VWDWH�DFKLHYHG�E\�DGKHULQJ�WR�WKH�OHJLVODWLYH�DQG�UHJXODWRU\�UHTXLUHPHQWV�RI�WKH

2QWDULR�0LQLVWU\�RI�(QYLURQPHQW�DQG�(QHUJ\���7KHVH�UHTXLUHPHQWV�FRYHU�D�ZLGH�UDQJH�RI�DFWLYLWLHV�

IURP�WKH�SUHYHQWLRQ��UHGXFWLRQ�DQG�HOLPLQDWLRQ�RI�SROOXWLRQ��WR�WKH�REWDLQLQJ�RI�DSSURYDOV�DQG�OLFHQFHV�

WR�WKH�FRPSOHWLRQ�RI�URXWLQH�SDSHUZRUN�DQG�WKH�ILOLQJ�RI�UHSRUWV�
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&RQWDPLQDQW���$�VXEVWDQFH�ZKLFK��RQFH�LQ�WKH�ZDWHU���PD\�SRVH�D�WKUHDW�WR�WKH�HFRV\VWHP�DQG�RU

KXPDQ�KHDOWK��DV�ZHOO�DV�XVHV�VXFK�DV�ZDWHU�VXSSO\��UHFUHDWLRQ��DQG�DHVWKHWLF�FRQGLWLRQV�

&RQWURO�2UGHU���$�GRFXPHQW��WKDW�UHTXLUHV�WKH�GLVFKDUJHU�WR�WDNH�VSHFLILF�DFWLRQ�ZLWK�DQ�DVVRFLDWHG

GHDGOLQH�� � ,W� LV� DXWKRUL]HG� E\� VWDWXWH�� ELQGLQJ� XSRQ� WKH� UHFLSLHQW�� DQG� GLUHFWO\� HQIRUFHDEOH� E\

SURVHFXWLRQ�

&RQYHQWLRQDO�3ROOXWDQWV���7UDGLWLRQDO�LQGLFDWRUV�RI�HQYLURQPHQWDO�TXDOLW\�LQFOXGLQJ�%2'��QXWULHQWV

DQG�VROLGV�0DWHULDOV�GHILQHG�DV�KD]DUGRXV�VXEVWDQFHV�DUH�QRW�LQFOXGHG�LQ�WKLV�FDWHJRU\�

(IIOXHQW���WKH�ZDVWHZDWHU�GLVFKDUJHG�WR�D�UHFHLYLQJ�ZDWHU�ERG\�

(IIOXHQW�/LPLW���$�OHJDOO\�HQIRUFHDEOH�HIIOXHQW�UHTXLUHPHQW�

(QWUDLQPHQW����7KH�LQFLGHQWDO�FDSWXUH�RI�DTXDWLF�RUJDQLVPV�LQ�ZDWHU�EHLQJ�H[WUDFWHG��H�J��SXPSHG�

IURP�D�QDWXUDO�ZDWHUERG\�

)ORZLQJ�:HOO���D�ZHOO�LQ�ZKLFK�WKH�VWDWLF�ZDWHU�OHYHO�LV�DERYH�JURXQG�OHYHO�

+D]DUGRXV�6XEVWDQFHV���FKHPLFDOV�WKDW�DUH�SHUVLVWHQW��ELRDFFXPXODWLYH�DQG�H[WUHPHO\�WR[LF���7KH\

LQFOXGLQJ�VXEVWDQFHV�ZKLFK��LQGLYLGXDOO\�RU�LQ�FRPELQDWLRQ�ZLWK�RWKHU�VXEVWDQFHV���FDQ�FDXVH�GHDWK�

GLVHDVH�LQFOXGLQJ��FDQFHU��EHKDYLRXULDO�DEQRUPDOLWLHV��JHQHWLF�PXWDWLRQV��SK\VLRORJLFDO�PDOIXQFWLRQV

DQG�RU�SK\VLFDO�GHIRUPLWLHV��

,PSOHPHQWDWLRQ�3URFHGXUHV����$�VHW�RI�DFWLYLWLHV�UHTXLUHG�IRU�WKH�DSSURSULDWH�H[HFXWLRQ�RI�D�:DWHU

0DQDJHPHQW�SROLF\�RU�JXLGHOLQH�

,UUHYHUVLEOH�0DQ�LQGXFHG�&RQGLWLRQV���$Q�H[LVWLQJ�FRQGLWLRQ�LPSDLULQJ�ZDWHU�TXDOLW\�DQG�RU�XVHV

FDXVHG�E\�KXPDQ�DFWLYLW\���7KH�DFWLRQV�DUH�VXFK�WKDW�QDWXUDO�FRQGLWLRQV�FDQQRW�SUDFWLFDOO\�EH�UHVWRUHG�

([DPSOHV�PLJKW�LQFOXGH�UHPRYDO�RI�ROG�JURZWK�IRUHVW�RU�XUEDQL]DWLRQ�

/DQG�3DWHQW���$�JUDQW�RI�ODQG�IURP�WKH�&URZQ�XQGHU�WKH�*UHDW�6HDO�ZKLFK�PD\�UHWDLQ�VRPH�LQWHUHVWV

LQ�WKH�ODQG�IRU�WKH�&URZQ��

1DWXUDO��%DFNJURXQG�:DWHU�4XDOLW\����&KHPLFDO��SK\VLFDO�DQG�ELRORJLFDO�TXDOLW\�RI�D�ZDWHUERG\�

LI�XQDIIHFWHG�E\�KXPDQ�DFWLYLW\�

1RQ�LQGLJHQRXV����1RW�QDWLYH�RU�QRW�EHORQJLQJ�QDWXUDOO\�WR�DQ�DUHD�

1RQ�SRLQW�6RXUFH���$�QRQ�VSHFLILF�RU�GLIIXVH�VRXUFH�HQWHULQJ�WKH�DTXDWLF�HQYLURQPHQW���&RPPRQO\�

DQ\�VRXUFH�WKDW�FDQQRW�EH�GHVFULEHG�DV�D�SRLQW�VRXUFH���8VXDOO\��WKLV�W\SH�RI�VRXUFH�LV�QRW�DPHQDEOH

WR�FROOHFWLRQ�DQG��LI�QHFHVVDU\��WUHDWPHQW��

2EMHFWLYHV���3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV
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3DUDPHWHU���$�PHDVXUDEOH�RU�TXDQWLILDEOH�FKDUDFWHULVWLF�RU�IHDWXUH�RI�ZDWHU�TXDOLW\�

3HUPLW�WR�7DNH�:DWHU���$�SHUPLW�LVVXHV�E\�D�GHVLJQDWHG�'LUHFWRU�RI�WKH�0LQLVWU\�RI�(QYLURQPHQW�DQG

(QHUJ\��DXWKRUL]LQJ� WKH� WDNLQJ�RI�VXUIDFH�RU�JURXQG�ZDWHU� LQ�H[FHVV�RI�������� OLWUHV�SHU�GD\�DV

SURYLGHG�IRU�XQGHU�WKH�2QWDULR�:DWHU�5HVRXUFHV�$FW�

3HUPLWWHH����7KH�LQGLYLGXDO�RU�JURXS�WR�ZKRP�D�SHUPLW�KDV�EHHQ�JUDQWHG�

3HUVLVWHQFH���/RQJHYLW\�LQ�WKH�HQYLURQPHQW�XVXDOO\�H[SUHVVHG�DV�KDOI�OLIH�

3HUVLVWHQW�3ROOXWDQW���$�VXEVWDQFH�ZLWK�DQ�HQYLURQPHQWDO�KDOI�OLIH�LQ�H[FHVV�RI����GD\V�

�

3RLQW�VRXUFH���$��VRXUFH�RI�SROOXWLRQ�WKDW�LV�GLVFKDUJHG�WR�WKH�HQYLURQPHQW�DW�D�VSHFLILF�ORFDWLRQ���,W

LV�TXDQWLWDWLYHO\�DQG�TXDOLWDWLYHO\�GHILQDEOH��

3ROOXWLRQ�3UHYHQWLRQ���$Q\�DFWLRQ�ZKLFK�HOLPLQDWHV�RU�UHGXFHV�WKH�FUHDWLRQ�RI�SROOXWDQWV�RU�ZDVWH�DW

WKHLU�VRXUFH�WKURXJK��PHDVXUHV�VXFK�DV�VXEVWLWXWLRQ�UHGXFWLRQ�LQ�XVH�RI�D�UDZ�SURGXFW��SURGXFWLRQ

UHGHVLJQ�� SURFHVV� FKDQJH�� LQ�SURFHVV� UHF\FOLQJ� DQG�RU� LPSURYHG� PDLQWHQDQFH� DQG� RSHUDWLQJ

SURFHGXUHV�

5HFHLYLQJ�:DWHU���$�ZDWHUERG\�WR�ZKLFK�D�GLVFKDUJH�LV�GLUHFWHG�

5HPHGLDO�$FWLRQV�����$FWLRQV�XQGHUWDNHQ�WR�XSJUDGH�ZDWHU�TXDOLW\�DQG�UHVWRUH�XVHV�WR�D�ZDWHUERG\

SUHYLRXVO\�LPSDLUHG���,QLWLDO�DFWLRQV�DUH�XVXDOO\�WR�HOLPLQDWH�RU�UHGXFH�WKH�VRXUFH�V��RI�WKH�SUREOHP

DQG�FDQ�LQFOXGH�SK\VLFDO�LQWHUYHQWLRQ��H�J��GUHGJLQJ��DUWLILFLDO�DHUDWLRQ��IORZ�DXJPHQWDWLRQ��HWF����

5LSDULDQ�5LJKWV���7KH�FRPPRQ�ODZ�ULJKWV�RI�RZQHUV�RI�SURSHUW\�DORQJ�D�ULYHU�RU�VKRUH�RI�RWKHU

ERGLHV�RU�ZDWHU���7KHVH�ULJKWV�LQFOXGH��VWDWHG�JHQHUDOO\��WKH�ULJKW�WR�PDNH�UHDVRQDEOH�XVH�RI�WKH�ZDWHU

IORZLQJ�SDVW�WKHLU�ODQG��

6WUHDPIORZ�$XJPHQWDWLRQ����7KH�DGGLWLRQ�RI�ZDWHU��RIWHQ�IURP�UHVHUYRLU�VWRUDJH�RU�JURXQGZDWHU�

WR�D�ULYHU�RU�VWUHDP�WR�LQFUHDVH�LWV�EDVH�IORZ�

6XVWDLQDELOLW\� �� 7KH� XWLOL]DWLRQ� RI� D� UHVRXUFH� LQ� D�PDQQHU� WKDW� WKH� UHVRXUFH�ZLOO� EH� DGHTXDWHO\

SURWHFWHG��IRU�LQGHILQLWH�IXWXUH�XVH�

6XUURJDWH����$�FRQYHQLHQW�DQG�RU�SUDFWLFDO�VXEVWLWXWH�

7R[LF�VXEVWDQFH���$�VXEVWDQFH�FDSDEOH�RI�SURGXFLQJ�DQ�DGYHUVH�UHVSRQVH��UDQJLQJ�IURP�LQMXU\�WR

GHDWK��LQ�D�OLYLQJ�RUJDQLVP�

7R[LFLW\���$Q�DGYHUVH�UHVSRQVH��UDQJLQJ�IURP�LQMXU\�WR�GHDWK��LQ�D�OLYLQJ�RUJDQLVP�
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:DVWH���DQ\�VROLG��OLTXLG��JDV��RGRXU��KHDW��VRXQG��YLEUDWLRQ��UDGLDWLRQ�RU�FRPELQDWLRQ�RI�DQ\�RI�WKHP

UHVXOWLQJ�GLUHFWO\�RU�LQGLUHFWO\�IURP�WKH�DFWLYLWLHV�RI�PDQ�ZKLFK�PD\��LPSDLU�WKH�TXDOLW\�RI�WKH�QDWXUDO

HQYLURQPHQW�IRU�DQ\�XVH�WKDW�FDQ�EH�PDGH�RI�LW��FDXVH�LQMXU\�RU�GDPDJH�WR�SURSHUW\�RU�WR�SODQW�RU

DQLPDO�OLIH��FDXVH�KDUP�RU�PDWHULDO�GLVFRPIRUW�WR�DQ\�SHUVRQ��DGYHUVHO\�DIIHFW�WKH�KHDOWK�RU�LPSDLU�WKH

VDIHW\�RI�DQ\�SHUVRQ��RU�UHQGHU�DQ\�SURSHUW\�RU�SODQW�RU�DQLPDO�OLIH�XQILW�IRU�XVH�E\�PDQ�

:DWHU�&RQVHUYDWLRQ����3UHVHUYDWLRQ�RI�WKH�TXDQWLW\�RI�DYDLODEOH�ZDWHU�WKURXJK�MXGLFLRXV�XVH��UHXVH

DQG�PLQLPDO�ZDVWDJH�

:DVWH�$VVLPLODWLRQ�����6HH�$VVLPLODWLYH�FDSDFLW\�

:DWHUVKHG����7KH�DUHD�RI�ODQG�GUDLQHG�E\�D�ULYHU�VWUHDP�DQG�LWV�WULEXWDULHV�
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7KLV�GRFXPHQW�SURYLGHV�ERWK�D�OLVWLQJ�RI�02((
V�VXUIDFH�ZDWHU�TXDOLW\�FULWHULD�DQG�VXSSRUWV�WKH

02((�SXEOLFDWLRQ�:DWHU�0DQDJHPHQW���3ROLFLHV��*XLGHOLQHV��3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV

RI�WKH�0LQLVWU\�RI�(QYLURQPHQW�DQG�(QHUJ\����������4XHVWLRQV�RQ�WKH�FRQWHQWV�RI�WKLV�GRFXPHQW

VKRXOG� EH� GLUHFWHG� WR� WKH�(QYLURQPHQWDO� 6WDQGDUGV�6HFWLRQ�� 6WDQGDUGV�'HYHORSPHQW�%UDQFK�

0LQLVWU\�RI�(QYLURQPHQW�DQG�(QHUJ\��02((���

7KLV�GRFXPHQW�FRQVROLGDWHV�DOO�FXUUHQW�02((�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV��3:42V��DQG

,QWHULP�3:42V���,W�FRQWDLQV�DOO�WKH�FXUUHQW�3:42V�DQG�,QWHULP�3:42V���$OO�HDUOLHU�OLVWLQJV�RI

3:42V�DUH�UHSODFHG�E\�WKLV�SXEOLFDWLRQ���8VHUV�RI�WKLV�SXEOLFDWLRQ�VKRXOG�DOVR�EH�DZDUH�WKDW

VRPH� HDUOLHU� YHUVLRQV� RI� ,QWHULP�3:42V�PD\� KDYH� EHHQ� FKDQJHG� DQG� WKDW� VRPH� KDYH� EHHQ

ZLWKGUDZQ�LQ�WKLV�FXUUHQW�SXEOLFDWLRQ�

:LWK�WKLV�SXEOLFDWLRQ��02((�KDV�DGRSWHG�QHZ��VLPSOLILHG�WHUPLQRORJ\��L�H��3:42�DQG�,QWHULP

3:42��WR�UHSODFH�WKH�WHUPLQRORJ\�SUHYLRXVO\�LQ�XVH��

$V�ZHOO�DV�WKH�3:42V�WKHPVHOYHV��WKLV�SXEOLFDWLRQ�SURYLGHV�LPSRUWDQW�VXSSRUWLQJ�LQIRUPDWLRQ�

LQFOXGLQJ�� D� GHILQLWLRQ� RI� ZKDW� 3:42V� DUH�� D� VXPPDU\� RI� KRZ� WKH\� DUH� VHW�� SUDFWLFDO

FRQVLGHUDWLRQV� DVVRFLDWHG� ZLWK� 3:42� GHYHORSPHQW�� WKH� DYDLODELOLW\� RI� VFLHQWLILF� UDWLRQDOH

GRFXPHQWV�IRU�WKH�3:42V��DQG�WKH�XVH�DQG�LPSOHPHQWDWLRQ�RI�3:42V���7KH�GRFXPHQW�DOVR

SURYLGHV�LQIRUPDWLRQ�RQ�UHFUHDWLRQDO�REMHFWLYHV��JHQHUDO�QDUUDWLYH�REMHFWLYHV��ILVK�WLVVXH�UHVLGXH

FULWHULD��DQG�RWKHU�ZDWHU�TXDOLW\�REMHFWLYHV�DQG�JXLGHOLQHV�WKDW�VKRXOG�EH�FRQVLGHUHG��
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7KLV�GRFXPHQW�ZDV�FRPSLOHG�E\�*��5XWKHUIRUG��'�-��6SU\�DQG�:��6FKHLGHU� �(QYLURQPHQWDO

6WDQGDUGV�6HFWLRQ��6WDQGDUGV�'HYHORSPHQW�%UDQFK��02((��DQG�-��5DOVWRQ��3URJUDP�6XSSRUW

6HFWLRQ�� 3URJUDP� 'HYHORSPHQW� %UDQFK�� 02((��� � :H� WKDQN� WKH� 02((� $TXDWLF� &ULWHULD

'HYHORSPHQW�&RPPLWWHH��6��6DOEDFK��3URJUDP�'HYHORSPHQW�%UDQFK���*��+RUVQHOO��/DERUDWRU\

6HUYLFHV�%UDQFK���DQG�0��%URGVN\��0LQLVWU\�RI�+HDOWK��IRU�WKHLU�LQSXW�DQG�FRPPHQWV��
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��� :KDW�DUH�3:42V" � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� +RZ�DUH�3:42V�6HW" � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

����� 6HWWLQJ�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV � � � � � � � � � � � � � � � � � � � � � � ���

����� 6HWWLQJ�,QWHULP�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV � � � � � � � � � � � � � � � � ���

����� 6HWWLQJ�,QWHULP�3:42V�WR�0HHW�(PHUJHQF\�1HHGV � � � � � � � � � � � � � � � � � ���

��� :KDW�DUH�WKH�5HFUHDWLRQDO�2EMHFWLYHV�%DVHG�RQ" � � � � � � � � � � � � � � � � � � � � ���

��� :KDW� DUH� VRPH� RI� WKH� 3UDFWLFDO� &RQVLGHUDWLRQV� $VVRFLDWHG� ZLWK� 3:42V� 	

,QWHULP�3:42V" � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� :KHUH�FDQ�'HWDLOV�RQ�WKH�5DWLRQDOH� IRU� WKH�3:42V�DQG�,QWHULP�3:42V�EH

)RXQG" � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� +RZ�DUH�3:42V�DQG�,QWHULP�3:42V�8VHG" � � � � � � � � � � � � � � � � � � � � � � ���

��� :KDW�DUH�WKH�*HQHUDO�1DUUDWLYH�2EMHFWLYHV�IRU�WKH�3URWHFWLRQ�RI�:DWHU�4XDOLW\"

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� :KDW�DUH�)LVK�7LVVXH�5HVLGXH�&ULWHULD" � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� $UH�WKHUH�2WKHU�2EMHFWLYHV�DQG�*XLGHOLQHV�WKDW�6KRXOG�EH�&RQVLGHUHG" � � � � ���

����� 2QWDULR�'ULQNLQJ�:DWHU�2EMHFWLYHV � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

����� &DQDGLDQ�:DWHU�4XDOLW\�*XLGHOLQHV��LQFOXGLQJ�$JULFXOWXUDO�8VHV� � � � � � � � ���

����� 6HGLPHQW�4XDOLW\�0DQDJHPHQW�*XLGHOLQHV � � � � � � � � � � � � � � � � � � � � � � ���

����� *UHDW�/DNHV�:DWHU�4XDOLW\�$JUHHPHQW � � � � � � � � � � � � � � � � � � � � � � � � � ���

���� :KHUH�%RWK�D�3:42�DQG�DQ�,QWHULP�3:42�([LVW � � � � � � � � � � � � � � � � � � ���
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     1 - Most often, groundwater is assessed using Ontario Drinking Water Objectives or appropriate agricultural
guidelines, depending on the specific use for the groundwater.
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&RQWDPLQDQWV� WKDW� LPSDLU�ZDWHU� TXDOLW\� DUH� D�PDMRU� HQYLURQPHQWDO� FRQFHUQ�� �0DQ\�RI� WKHVH

FRQWDPLQDQWV�DUH�WR[LF�WR�DTXDWLF�OLIH�VXFK�DV�ILVK�DQG�DTXDWLF�LQYHUWHEUDWHV��LQ�ERWK�WKH�ZDWHU

FROXPQ�DQG�VHGLPHQW���2WKHUV�DUH�SHUVLVWHQW�DQG�RU�ELRDFFXPXODWLYH�DQG�FDQ�FDXVH�IRRG�ZHE

HIIHFWV� ZKHQ� ILVK�� ZLOGOLIH�� ELUGV� DQG� SHRSOH� FRQVXPH� FRQWDPLQDWHG� RUJDQLVPV�� � 6WLOO� RWKHU

FRQWDPLQDQWV�PD\�LPSDLU�WKH�KXPDQ�XVH�RI�WKH�ZDWHU�RU�XSVHW�WKH�QDWXUDO�EDODQFH�RI�WKH�DTXDWLF

HFRV\VWHP�

&RQWDPLQDQWV�PD\�HQWHU�WKH�ZDWHU�IURP�PDQ\�VRXUFHV���,QGXVWULDO�DQG�PXQLFLSDO�GLVFKDUJHV�RI

ZDVWHZDWHU��FRQWDPLQDWHG�UXQRII�IURP�XUEDQ�DQG�DJULFXOWXUDO�DUHDV��GHSRVLWLRQ�RI�DLU�SROOXWDQWV�

ODNHILOOLQJ��OHDFKDWH�IURP�ODQGILOO�VLWHV�DQG�LQGXVWULDO�DUHDV��DQG�SHVWLFLGH�XVH�DUH�DOO�LPSRUWDQW

VRXUFHV���6RPH�RI�WKHVH�FRQWDPLQDQWV�DUH�QDWXUDOO\�RFFXUULQJ��DQG�WKHLU�SUHVHQFH�LQ�WKH�ZDWHU�LV

WKH�UHVXOW�RI�QDWXUDO�SURFHVVHV���0DQDJLQJ�FRQWDPLQDQWV�WKDW�LPSDLU�ZDWHU�TXDOLW\�LV�DQ�LPSRUWDQW

FRPSRQHQW�RI�PDQDJLQJ�WKH�ZDWHUV�RI�WKH�3URYLQFH�

7KH�02((�JRDOV��SROLFLHV�DQG�JXLGHOLQHV�IRU�WKH�PDQDJHPHQW�RI�WKH�3URYLQFH
V�ZDWHU�UHVRXUFHV

DUH� RXWOLQHG� LQ�:DWHU�0DQDJHPHQW� �������� � 7KH� VXUIDFH�ZDWHU� SROLFLHV� UHTXLUH� D�PLQLPXP

DFFHSWDEOH�OHYHO�RI�ZDWHU�TXDOLW\�WR�EH�GHILQHG�IRU�WKH�ZDWHUV�RI�WKH�3URYLQFH���7KLV�GHILQHG�OHYHO

RI�ZDWHU�TXDOLW\�SURYLGHV�D�EDVHOLQH�IRU�DVVHVVLQJ�WKH�TXDOLW\�RI�WKH�ZDWHUV�RI�WKH�3URYLQFH�DQG�DFWV

DV�D�VLPSOH��VXUURJDWH�PHDVXUH�RI�HFRV\VWHP�KHDOWK���7KH�PLQLPXP�DFFHSWDEOH�OHYHO�RI�ZDWHU

TXDOLW\�LV�UHSUHVHQWHG�E\�WKH�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV��3:42V��

��� :KDW�DUH�3:42V"

3:42V�DUH�QXPHULFDO�DQG�QDUUDWLYH�DPELHQW�VXUIDFH�ZDWHU�TXDOLW\�FULWHULD���7KH\�DUH�DSSOLFDEOH

WR�DOO�ZDWHUV�RI�WKH�SURYLQFH��H�J��ODNHV��ULYHUV�DQG�VWUHDPV��H[FHSW�LQ�WKRVH�DUHDV�VSHFLILFDOO\

GHVLJQDWHG��VXFK�DV�DUHDV�LQIOXHQFHG�E\�02((�DSSURYHG�SRLQW�VRXUFH�GLVFKDUJHV���,Q�VSHFLILF

LQVWDQFHV�ZKHUH�JURXQGZDWHU�LV�GLVFKDUJHG�WR�VXUIDFH�ZDWHUV��3:42V�PD\�DOVR�EH�DSSOLHG�WR�WKH

JURXQGZDWHU����3:42V�UHSUHVHQW�D�GHVLUDEOH�OHYHO�RI�ZDWHU�TXDOLW\�WKDW�WKH�02((�VWULYHV�WR

PDLQWDLQ�LQ�WKH�VXUIDFH�ZDWHUV�RI�WKH�3URYLQFH���,Q�DFFRUGDQFH�ZLWK�WKH�JRDOV�DQG�SROLFLHV�LQ�:DWHU

0DQDJHPHQW���������3:42V�DUH�VHW�DW�D�OHYHO�RI�ZDWHU�TXDOLW\�ZKLFK�LV�SURWHFWLYH�RI�DOO�IRUPV

RI�DTXDWLF�OLIH�DQG�DOO�DVSHFWV�RI�WKH�DTXDWLF�OLIH�F\FOH�GXULQJ�LQGHILQLWH�H[SRVXUH�WR�WKH�ZDWHU���7KH

3:42V� IRU� SURWHFWLRQ� RI� UHFUHDWLRQDO� ZDWHU� XVHV� DUH� EDVHG� RQ� SXEOLF� KHDOWK� DQG� DHVWKHWLF

FRQVLGHUDWLRQV�

7KH�3:42V�DUH�OLVWHG�LQ�7DEOH���RI�WKLV�GRFXPHQW�
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��� +RZ�DUH�3:42V�6HW"

7KH� 02((� KDV� HVWDEOLVKHG� D� FRPSUHKHQVLYH� SURFHVV� IRU� VHWWLQJ� 3URYLQFLDO� :DWHU� 4XDOLW\

2EMHFWLYHV���7KLV�SURFHVV�LV�GHWDLOHG�LQ�WKH�02((�SXEOLFDWLRQ�2QWDULR
V�:DWHU�4XDOLW\�2EMHFWLYH

'HYHORSPHQW�3URFHVV� �������� � 7KH� GRFXPHQW� DOVR� GHVFULEHV� WKH� SURFHVV� XVHG� WR� VHW� ,QWHULP

3:42V��GHVFULEHG�EHORZ����7KH�SURFHVV�WR�HVWDEOLVK�DPELHQW�VXUIDFH�ZDWHU�TXDOLW\�FULWHULD�LV�D

SUDFWLFDO��EXW�FRQVHUYDWLYH�PHWKRG�RI�HVWLPDWLQJ�D�VDIH�FRQFHQWUDWLRQ�HYHQ�ZKHQ�OLPLWHG�WR[LFLW\

GDWD�DUH�DYDLODEOH�

����� 6HWWLQJ�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV

7KURXJK� D� UHYLHZ� RI� WKH� JOREDO� DTXDWLF� WR[LFRORJLFDO� OLWHUDWXUH�� D� GDWDEDVH� RI� WKH� DYDLODEOH

LQIRUPDWLRQ�LV�HVWDEOLVKHG���3:42V�DUH�HVWDEOLVKHG�ZKHQ�D�GHILQHG�PLQLPXP�LQIRUPDWLRQ�EDVH

UHSUHVHQWLQJ�WKH�IROORZLQJ�HIIHFWV�LV�DYDLODEOH��DTXDWLF�WR[LFLW\��ELRDFFXPXODWLRQ��DQG�PXWDJHQLFLW\�

7KH� ILQDO� 3:42� LV� EDVHG� RQ� WKH� ORZHVW� HIIHFW� FRQFHQWUDWLRQ� UHSRUWHG� IRU� DQ\� RI� WKH� DERYH

HQGSRLQWV�ZLWK�DQ�DGGHG�VDIHW\�IDFWRU���$GGLWLRQDO�LQIRUPDWLRQ�RQ�WDVWH�DQG�RGRXU�LQ�ZDWHU��WDLQWLQJ

RI�ILVK�IOHVK��LPSDFWV�RQ�ZLOGOLIH�DQG�UHFUHDWLRQ��LI�DYDLODEOH��LV�WDNHQ�LQWR�FRQVLGHUDWLRQ�DQG�PD\

LQIOXHQFH� WKH� ILQDO�3:42�YDOXH�� �'UDIW� VFLHQWLILF�FULWHULD�GRFXPHQWV� IRU� WKH�GHYHORSPHQW�RI

3:42V�DUH�GLVWULEXWHG�IRU�LQWHUQDWLRQDO�VFLHQWLILF�SHHU�UHYLHZ���3XEOLF�UHYLHZ��DV�RXWOLQHG�LQ�WKH

(QYLURQPHQWDO�%LOO�RI�5LJKWV��LV�DOVR�VRXJKW�

����� 6HWWLQJ�,QWHULP�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV

)RU�PDQ\�VXEVWDQFHV�RI�FRQFHUQ��WKHUH�LV�LQVXIILFLHQW�WR[LFRORJLFDO�LQIRUPDWLRQ�DYDLODEOH�WR�SUHSDUH

D�3:42���,Q�WKHVH�FDVHV��DQ�,QWHULP�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYH�LV�HVWDEOLVKHG���7R

DFKLHYH�D�FRQVLVWHQW�DSSURDFK�LQ�HVWDEOLVKLQJ�HQYLURQPHQWDO�SURWHFWLRQ�YDOXHV�IRU�VXEVWDQFHV�ZLWK

OLPLWHG� LQIRUPDWLRQ��D�SUHVFULSWLYH�SURFHVV� IRU�VHWWLQJ�,QWHULP�3:42V�ZDV�GHYHORSHG�� �7KLV

SURFHVV�SDUDOOHOV�WKH�3:42�VHWWLQJ�SURFHVV�E\�HPSOR\LQJ�WR[LFRORJLFDO�GDWD�DV�ZHOO�DV�FRQVLGHULQJ

ELRDFFXPXODWLRQ��PXWDJHQLFLW\�DQG�RWKHU�IDFWRUV���*HQHUDOO\��,QWHULP�3:42V�DUH�GHYHORSHG�ZLWK

WKH�LQWHQWLRQ�RI�XSJUDGLQJ�WKHP�WR�3:42�VWDWXV�DV�VXIILFLHQW�LQIRUPDWLRQ�EHFRPHV�DYDLODEOH���7KH

,QWHULP�3:42�LV�EDVHG�RQ�WKH�ORZHVW�HIIHFW�FRQFHQWUDWLRQ�UHSRUWHG�DQG�DQ��XQFHUWDLQW\�IDFWRU��

7KH�VL]H�RI� WKH�XQFHUWDLQW\� IDFWRU� UHIOHFWV� WKH�TXDOLW\�DQG�TXDQWLW\�RI�GDWD�DYDLODEOH��DQG� WKH

SRWHQWLDO�RI�WKH�VXEVWDQFH�WR�ELRDFFXPXODWH���2QFH�GRFXPHQWDWLRQ�LV�FRPSOHWH�WR�WKH�VDWLVIDFWLRQ

RI�02((�VWDII��GUDIW�,QWHULP�3:42V�DUH�DOVR�GLVWULEXWHG�IRU�SHHU�DQG�SXEOLF�UHYLHZ�DV�GHVFULEHG

IRU�3:42��DERYH���8VHUV�RI�WKHVH�,QWHULP�3:42V�EDVHG�RQ�GUDIW�VFLHQWLILF�FULWHULD�GHYHORSPHQW

GRFXPHQWV�PXVW�HPSOR\�GXH�FDXWLRQ�DV�WKH�,QWHULP�3:42V�DUH�VXEMHFW�WR�FKDQJH�EDVHG�RQ�UHYLHZ

FRPPHQWV�DQG�DGGLWLRQDO�GDWD��

����� 6HWWLQJ�,QWHULP�3:42V�WR�0HHW�(PHUJHQF\�1HHGV

2FFDVLRQDOO\��WR�PHHW�HPHUJHQF\�QHHGV��D�QXPHULFDO�FULWHULRQ�LV�UHTXLUHG�IRU�D�VXEVWDQFH�WKDW�GRHV

QRW�KDYH�D�3:42�RU�,QWHULP�3:42���,Q�VXFK�FDVHV��02((�KDV�DQ�DFFHOHUDWHG�SURFHGXUH�XVLQJ

WKH�VDPH�DSSURDFK�GHVFULEHG�DERYH�IRU�VHWWLQJ�,QWHULP�3:42V���7KHVH�,QWHULP�3:42V�DUH�EDVHG

RQ�LQIRUPDWLRQ�GHULYHG�IURP�D�VHDUFK�RI�HOHFWURQLF�GDWDEDVHV�DQG�WKH�EHVW�LQIRUPDWLRQ�DW�KDQG�
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8QOLNH�IXOO�3:42V�RU�,QWHULP�3:42V�VHW� LQ�WKH�XVXDO�PDQQHU�� WKH�,QWHULP�3:42V�VHW�IRU

HPHUJHQF\�SXUSRVHV�DUH�QRW�VXEMHFW�WR�SHHU�UHYLHZ�RU�IRUPDO�0LQLVWU\�SXEOLFDWLRQ���8VHUV�RI

,QWHULP�3:42V�PXVW�EH�SUHSDUHG�WR�HPSOR\�GXH�FDXWLRQ�LQ�WKH�DSSOLFDWLRQ�RI�WKHVH�YDOXHV�DQG

UHFRJQL]H�WKDW�WKH�YDOXHV�PD\�VXEVWDQWLDOO\�FKDQJH�ZKHQ�WKH�,QWHULP�3:42V�VHW�IRU�HPHUJHQF\

SXUSRVHV�DUH�XOWLPDWHO\�FRQYHUWHG�WR�3:42V�

��� :KDW�DUH�WKH�5HFUHDWLRQDO�2EMHFWLYHV�%DVHG�RQ"

7KH�2EMHFWLYHV� IRU� WKH� SURWHFWLRQ� RI� UHFUHDWLRQDO�ZDWHU� XVHV� DUH� EDVHG� RQ� SXEOLF� KHDOWK� DQG

DHVWKHWLF�FRQVLGHUDWLRQV���7KH�EDVLV�RI�WKH�REMHFWLYHV�IRU�WKH�SURWHFWLRQ�RI�UHFUHDWLRQDO�ZDWHU�XVHV

LV� WKDW� WKH� XVH� RI� ZDWHU� IRU� VZLPPLQJ�� EDWKLQJ� DQG� RWKHU� UHFUHDWLRQDO� DFWLYLWLHV� UHTXLULQJ

LPPHUVLRQ�RI�WKH�XVHU�VKRXOG�QRW�FDXVH�GLVHDVH�LQ�WKH�KXPDQ�XVHU�QRU�VKRXOG�XVH�RI�WKH�ZDWHU

FDXVH�LPSDLUPHQWV�ZKLFK�PLJKW�OHDG�WR�SK\VLFDO�LQMXU\��H�J��IURP�SRRU�XQGHUZDWHU�YLVLELOLW\��RU

LUULWDWLRQ��RU�WR�ORVV�RI�HQMR\PHQW�RI�WKH�ZDWHU���7KH�SRWHQWLDO�IRU�KDUPIXO�HIIHFWV�IURP�H[SRVXUH

WR�FKHPLFDO�VXEVWDQFHV�GXULQJ�UHFUHDWLRQDO�XVHV�LV�XQNQRZQ�DW�SUHVHQW��EXW�ZLOO�EH�FRQVLGHUHG�ZKHQ

VFLHQWLILF�LQIRUPDWLRQ�EHFRPHV�DYDLODEOH�

7KH�5HFUHDWLRQDO�2EMHFWLYHV� DUH� OLVWHG� DOSKDEHWLFDOO\� LQ�7DEOH� �� RI� WKLV� GRFXPHQW�� � 6SHFLILF

UHFUHDWLRQDO�REMHFWLYHV�DUH�DYDLODEOH�IRU���$HVWKHWLFV��S+��:DWHU�&ODULW\�DQG�(VFKHULFKLD�FROL��IRU

HDVH�RI�XVH��(��FROL�LV�FURVV�UHIHUHQFHG�XQGHU�WKH�KHDGLQJV�%DFWHULD��0LFURELRORJ\��3XEOLF�+HDOWK

&RQVLGHUDWLRQV��DQG�6ZLPPLQJ�DQG�%DWKLQJ����

��� :KDW�DUH�VRPH�RI�WKH�3UDFWLFDO�&RQVLGHUDWLRQV�$VVRFLDWHG�ZLWK�3:42V�	�,QWHULP

3:42V"

3:42V�DQG�,QWHULP�3:42V�DUH�FRQVHUYDWLYH�HVWLPDWHV�RI�D�OHYHO�RI�ZDWHU�TXDOLW\�ZKLFK�LV�IXOO\

SURWHFWLYH�RI�DOO�DVSHFWV�RI�DTXDWLF�OLIH���$V�VXFK��WKH\�DUH�RIWHQ�XVHG�DV�VXUURJDWHV�IRU�DVVHVVLQJ

DTXDWLF�HFRV\VWHP�KHDOWK�� �)RU�H[DPSOH��H[FHHGLQJ�3:42V�PD\� LQGLFDWH� WKDW�HQYLURQPHQWDO

FRQGLWLRQV�DUH�GHJUDGHG�RU�LPSDLUHG�IRU�VXSSRUWLQJ�DTXDWLF�OLIH���6LQFH�GLUHFW�PHDVXUHPHQWV�RI

HFRV\VWHP�KHDOWK�DUH�DOVR�GHVLUDEOH��02((��LQ�FRRSHUDWLRQ�ZLWK�RWKHU�DJHQFLHV��LV�LQYHVWLJDWLQJ

WKH�GHYHORSPHQW�RI�ELRORJLFDO�LQGLFDWRUV�WKDW�PRUH�GLUHFWO\�DVVHVV�HFRV\VWHP�KHDOWK�RU�VWDWXV�

7KH�3:42V�DQG� ,QWHULP�3:42V�DUH� VHW� IRU� LQGLYLGXDO�FKHPLFDOV�RU�KRPRORJRXV�JURXSV�RI

FKHPLFDOV�DQG��IRU�WKH�PRVW�SDUW��GR�QRW�DFFRXQW�IRU�MRLQW�WR[LFLW\��L�H���DGGLWLYH��V\QHUJLVWLF�RU

DQWDJRQLVWLF�HIIHFWV��UHVXOWLQJ�ZKHQ�D�PL[WXUH�RI�KD]DUGRXV�VXEVWDQFHV�LV�SUHVHQW�LQ�D�ZDWHUERG\�

7R[LFLW\�RI�PL[WXUHV�LV�D�FRPSOH[�DUHD�ZKLFK�KDV�QRW�\HW�EHHQ�IXOO\�HYDOXDWHG�E\�WKH�02((�

:DWHU�TXDOLW\�PDQDJHUV�VKRXOG�FRQVLGHU�WKDW�ZDWHUV�ZLWK�D�TXDOLW\�DW�RU�QHDU�WKH�2EMHFWLYHV�IRU

VHYHUDO�SDUDPHWHUV�PD\�QRW�DIIRUG�DGHTXDWH�SURWHFWLRQ�WR�DTXDWLF�OLIH���,Q�WKHVH�VLWXDWLRQV��MRLQW

WR[LFLW\�PRGHOV�PD\�EH�RI�VRPH�XVH���$OWHUQDWLYHO\��WKH�HPSLULFDO�DSSURDFK�RI�PRQLWRULQJ�WKH

WR[LFLW\�RI�ZKROH�HIIOXHQW�RU�UHFHLYLQJ�ZDWHU�VDPSOHV��DV�ZHOO�DV�ELRDVVHVVPHQW��PD\�EH�XVHIXO�LQ

DVVHVVLQJ�WKH�MRLQW�WR[LFLW\�RI�FRPSOH[�PL[WXUHV�

3:42V�DQG�,QWHULP�3:42V�GR�QRW�WDNH�LQWR�DFFRXQW�DQDO\WLFDO�OLPLWV��WUHDWDELOLW\�RU�UHPRYDO

SRWHQWLDO�� VRFLR�HFRQRPLF� IDFWRUV�� EDFNJURXQG� FRQFHQWUDWLRQV�� RU� SRWHQWLDO� WUDQVSRUW� RI
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FRQWDPLQDQWV�DPRQJ�DLU��ZDWHU�DQG�VRLO���7KHVH�IDFWRUV�DUH�FRQVLGHUHG�LQ�WKH�SROLFLHV�IRXQG�LQ

:DWHU�0DQDJHPHQW���������LQ�WKH�VXSSRUWLQJ�LPSOHPHQWDWLRQ�SURFHGXUHV�IRU�:DWHU�0DQDJHPHQW

��������DQG�LQ�WKH�VLWH�VSHFLILF�DSSOLFDWLRQ�RI�3:42V�E\�HQYLURQPHQWDO�PDQDJHUV�IDPLOLDU�ZLWK

ORFDO� FRQGLWLRQV�� � 'HWDLOHG� LPSOHPHQWDWLRQ� SURFHGXUHV� UHODWHG� WR� SRLQW�VRXUFH� GLVFKDUJH

UHTXLUHPHQWV�DUH�IRXQG�LQ�WKH�02((�SXEOLFDWLRQ�'HULYLQJ�5HFHLYLQJ�:DWHU�%DVHG��3RLQW�6RXUFH

(IIOXHQW�5HTXLUHPHQWV�IRU�2QWDULR�:DWHUV��������

��� :KHUH�FDQ�'HWDLOV�RQ�WKH�5DWLRQDOH�IRU�WKH�3:42V�DQG�,QWHULP�3:42V�EH�)RXQG"

(DFK�3:42�KDV�EHHQ�VHW�RQ�WKH�EDVLV�RI�D�UHYLHZ�RI�WKH�DYDLODEOH�WR[LFRORJLFDO�LQIRUPDWLRQ�EDVH�

7KHVH�UHYLHZV�DUH�DYDLODEOH�LQ�WKH�IRUP�RI�D�VFLHQWLILF�FULWHULD�GRFXPHQW�IRU�LQGLYLGXDO�FKHPLFDOV

RU�JURXSV�RI�FKHPLFDOV���6XSSRUWLQJ�GLVFXVVLRQV�RQ�WKH�HVWDEOLVKPHQW�RI�VRPH�ROGHU�3:42V�KDYH

EHHQ�WDNHQ�IURP�VHYHUDO�VRXUFHV�DQG�DUH�FRPSLOHG�LQWR�D�VLQJOH�GRFXPHQW��DYDLODEOH�IURP�WKH

0LQLVWU\�RI�WKH�(QYLURQPHQW�DQG�(QHUJ\��HQWLWOHG���5DWLRQDOH�IRU�WKH�(VWDEOLVKPHQW�RI�2QWDULR
V

3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV� �������� �6HYHUDO�RI� WKH� ,QWHULP�3:42V�KDYH�SXEOLVKHG

VFLHQWLILF�FULWHULD�GHYHORSPHQW�GRFXPHQWV�DYDLODEOH�IRU�WKHP���7KHVH�GRFXPHQWV�FDQ�EH�REWDLQHG

E\�FRQWDFWLQJ�WKH�(QYLURQPHQWDO�6WDQGDUGV�6HFWLRQ��6WDQGDUGV�'HYHORSPHQW�%UDQFK�RI�02((�

��� +RZ�DUH�3:42V�DQG�,QWHULP�3:42V�8VHG"

3:42V� DQG� ,QWHULP� 3:42V� DUH� LQWHQGHG� WR� SURYLGH� JXLGDQFH� LQ� PDNLQJ� ZDWHU� TXDOLW\

PDQDJHPHQW�GHFLVLRQV�VXFK�DV�WKH�GHVLJQDWLRQ�RI�WKH�VXUIDFH�ZDWHUV�RI�WKH�3URYLQFH�ZKLFK�VKRXOG

QRW�EH�IXUWKHU�GHJUDGHG���7KH\�DUH�RIWHQ�XVHG�DV�WKH�VWDUWLQJ�SRLQW�LQ�GHULYLQJ�ZDVWH�HIIOXHQW

UHTXLUHPHQWV�LQFOXGHG�LQ�&HUWLILFDWHV�RI�$SSURYDO�DQG�RWKHU�LQVWUXPHQWV�LVVXHG�WR�UHJXODWH�HIIOXHQW

GLVFKDUJHV���7KH\�DUH�DOVR�XVHG�WR�DVVHVV�DPELHQW�ZDWHU�TXDOLW\�FRQGLWLRQV��LQIHU�XVH�LPSDLUPHQWV

DQG�DVVLVW�LQ�DVVHVVLQJ�VSLOOV���$OWKRXJK�3:42V�DQG�,QWHULP�3:42V�DUH�QRW�OHJDO�VWDQGDUGV�SHU

VH��WKH\�DUH�HPSOR\HG�DV�WKH�VWDUWLQJ�SRLQW�LQ�WKH�HVWDEOLVKPHQW�RI�DFFHSWDEOH�ZDVWHZDWHU�ORDGLQJ

OLPLWV�RQ�D�VLWH�VSHFLILF�EDVLV���7KHVH�ORDGLQJ�OLPLWV��RQFH�WKH\�DUH�LQFRUSRUDWHG�LQ�&HUWLILFDWHV�RI

$SSURYDO�RU�RWKHU�VLPLODU�LQVWUXPHQWV��DUH�OHJDOO\�HQIRUFHDEOH�

8VHUV�RI�3:42V�DQG�,QWHULP�3:42V�DUH�RFFDVLRQDOO\�IDFHG�ZLWK�VLWXDWLRQV�ZKHUH�WKH�DSSOLFDWLRQ

RI�3:42V� DQG� ,QWHULP�3:42V� LV� SUREOHPDWLF�� �7\SLFDO� RI� WKHVH� SUREOHPV� DUH� WKLQJV� OLNH�

3:42V�EHORZ�DQDO\WLFDO�GHWHFWLRQ�OLPLWV��XQDYDLODELOLW\�RI�DQDO\WLFDO�PHWKRGV��3:42V�WKDW�DUH

PRUH�VWULQJHQW�WKDQ�EDFNJURXQG�FRQFHQWUDWLRQV��LQFOXGLQJ�ZDWHUERGLHV�ZLWK�DSSDUHQWO\�KHDOWK\

DTXDWLF�FRPPXQLWLHV��DQG��GHWHUPLQLQJ�QDWXUDO�EDFNJURXQG�OHYHOV��GHILQLQJ�EDFNJURXQG��

,Q�DGGLWLRQ�WR�02((�SROLFLHV�ZKLFK�DVVLVW�LQ�GHDOLQJ�ZLWK�PDQ\�RI�WKHVH�VLWXDWLRQV��VHH�:DWHU

0DQDJHPHQW���������WKHUH�DUH�D�QXPEHU�RI�DVVHVVPHQW�DQG�PDQDJHPHQW�RSWLRQV�XVHG�E\�02((

VWDII�WR�GHDO�ZLWK�WKHVH�SUREOHPV���6RPH�H[DPSOHV�RI�WKHVH�LQFOXGH��ZKROH�HIIOXHQW�WR[LFLW\�WHVWLQJ�

XVLQJ�DTXDWLF�WR[LFLW\�GDWD�IRU�VFUHHQLQJ�GLVFKDUJHV��DSSO\LQJ�VLWH�VSHFLILF�JXLGDQFH�IRU�QXWULHQWV

DQG�PHWDOV��DQG�ELRPRQLWRULQJ�VWXGLHV�

6XJJHVWLRQV�DQG�DGYLFH�RQ�WKH�WKHVH�WHFKQLTXHV�FDQ�EH�REWDLQHG�E\�FRQWDFWLQJ�WKH�(QYLURQPHQWDO

6WDQGDUGV�6HFWLRQ��6WDQGDUGV�'HYHORSPHQW�%UDQFK��02((�
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��� :KDW�DUH�WKH�*HQHUDO�1DUUDWLYH�2EMHFWLYHV�IRU�WKH�3URWHFWLRQ�RI�:DWHU�4XDOLW\"

1DUUDWLYH�REMHFWLYHV�KDYH�EHHQ�GHYHORSHG�IRU�WKH�JHQHUDO�SURWHFWLRQ�RI�DTXDWLF�UHVRXUFHV���7KH\

DUH�VXEMHFWLYH�UHTXLUHPHQWV�ZKLFK�HQVXUH�WKDW�WKH�ZDWHUV�RI�WKH�SURYLQFH�DUH�IUHH�IURP�FHUWDLQ

KXPDQ�LQGXFHG�REMHFWLRQDEOH�FRQGLWLRQV���7KH�QDUUDWLYH�REMHFWLYHV�DVVLVW�LQ�PDQDJLQJ�FRQWDPLQDQWV

ZKLFK�PD\�FDXVH�XQGHVLUDEOH�FRQGLWLRQV��EXW�ZKLFK�PD\�EH�GLIILFXOW�WR�TXDQWLI\�RU�WR�LGHQWLI\�DV

VSHFLILF�FKHPLFDO�FRPSRXQGV���7KH�*HQHUDO�1DUUDWLYH�2EMHFWLYHV�FDQ�EH�IRXQG�LQ�7DEOH���

��� :KDW�DUH�)LVK�7LVVXH�5HVLGXH�&ULWHULD"

)LVK�WLVVXH�UHVLGXH�FULWHULD�DUH�XVHG�IRU�DVVHVVLQJ�WKH�VLJQLILFDQFH�RI�FRQWDPLQDQW�UHVLGXHV�LQ�ILVK

WLVVXHV�WR�ILVK�SRSXODWLRQV�DQG�WR�ZLOGOLIH�FRQVXPHUV�RI�ILVK��IRU�H[DPSOH��ELUGV�VXFK�DV�RVSUH\�DQG

HDJOH����$W�FRQFHQWUDWLRQV�DERYH�WKH�FULWHULD��WKH�FRQWDPLQDWHG�ILVK�WLVVXH�EHFRPHV�LQFUHDVLQJO\

XQDFFHSWDEOH� DV� D� IRRG� VRXUFH�� � 7KHVH� FULWHULD� DUH� DLPHG� DW� PLQLPL]LQJ� HIIHFWV� IRU� WKRVH

FRQWDPLQDQWV�ZKLFK�DUH�ELRPDJQLILHG�WKURXJK�WKH�IRRG�ZHE���&XUUHQWO\��YDOXHV�IRU�PHUFXU\�DQG

''7�DUH�DYDLODEOH�IRU�WKH�SURWHFWLRQ�RI�ILVK�FRQVXPLQJ�ELUGV�DQG��LQ�WKH�FDVH�RI�PHUFXU\��DTXDWLF

OLIH���$GGLWLRQDO�ILVK�WLVVXH�UHVLGXH�FULWHULD�VKRXOG�EH�DYDLODEOH�LQ�WKH�IXWXUH�

02((
V�)LVK�7LVVXH�5HVLGXH�&ULWHULD�DUH�IRXQG�LQ�7DEOH���RI�WKLV�GRFXPHQW�

)LVK�WLVVXH�UHVLGXH�FULWHULD�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�FRQVXPHUV�RI�VSRUW�ILVK�DUH�SUHVHQWHG�LQ

WKH�*XLGH�WR�(DWLQJ�2QWDULR�6SRUW�)LVK���7KH�FXUUHQW�HGLWLRQ�LV�����������7KHVH�JXLGHOLQHV�DUH

EDVHG�RQ�KXPDQ�KHDOWK�FRQVXPSWLRQ�OLPLWV�GHYHORSHG�E\�+HDOWK�&DQDGD�

,QIRUPDWLRQ�RQ�WKH�*XLGH�WR�(DWLQJ�2QWDULR�6SRUW�)LVK�DQG�JXLGHOLQHV�IRU�VSHFLILF�FRQWDPLQDQWV

FDQ�EH�REWDLQHG�IURP�WKH�02((�(QYLURQPHQWDO�0RQLWRULQJ�DQG�5HSRUWLQJ�%UDQFK�DW�����������

�����

��� $UH�WKHUH�2WKHU�2EMHFWLYHV�DQG�*XLGHOLQHV�WKDW�6KRXOG�EH�&RQVLGHUHG"

,Q�DGGLWLRQ�WR�WKH�3:42V�DQG�,QWHULP�3:42V��ZDWHU�UHVRXUFH�PDQDJHUV�FDQ�HPSOR\��ZKHUH

DSSURSULDWH��D�YDULHW\�RI�RWKHU�REMHFWLYHV�RU�JXLGHOLQHV�IRU�DVVHVVLQJ�ZDWHU�TXDOLW\�WKDW�UHODWH�WR

VSHFLILF�XVHV���7KH\�LQFOXGH�

���� 2QWDULR�'ULQNLQJ�:DWHU�2EMHFWLYHV

7KH�SULPDU\�SXUSRVH�RI�WKH�2QWDULR�'ULQNLQJ�:DWHU�2EMHFWLYHV�LV�IRU�WKH�SURWHFWLRQ�RI�SXEOLF

KHDOWK���7KH�2QWDULR�'ULQNLQJ�:DWHU�2EMHFWLYHV�DUH�QRUPDOO\�DSSOLHG�WR�WUHDWHG�GULQNLQJ�ZDWHU

VXSSOLHV���$Q\�ZDWHU�LQWHQGHG�IRU�KXPDQ�FRQVXPSWLRQ�VKRXOG�QRW�FRQWDLQ�DQ\�GLVHDVH�FDXVLQJ

RUJDQLVPV�RU�KD]DUGRXV�FRQFHQWUDWLRQV�RI�WR[LF�FKHPLFDOV�RU�UDGLRDFWLYH�VXEVWDQFHV���$HVWKHWLF

FRQVLGHUDWLRQV�PD\�DOVR�SURYLGH�D�EDVLV�IRU�GULQNLQJ�ZDWHU�REMHFWLYHV�VLQFH�WKH�ZDWHU�VKRXOG�EH

SOHDVDQW�WR�GULQN���7HPSHUDWXUH��WDVWH��RGRXU��WXUELGLW\�DQG�FRORXU�DUH�DOVR�LPSRUWDQW�LQ�DFKLHYLQJ

ZDWHUV�ZKLFK�DUH�DHVWKHWLFDOO\�DFFHSWDEOH�
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2WKHU�DVSHFWV�RI�GULQNLQJ�ZDWHU�TXDOLW\�VXFK�DV�FRUURVLYHQHVV��WHQGHQF\�WR�IRUP�HQFUXVWDWLRQV�DQG

H[FHVVLYH�VRDS�FRQVXPSWLRQ�VKRXOG�EH�FRQWUROOHG�RQ�WKH�EDVLV�RI�HFRQRPLF�FRQVLGHUDWLRQV�EHFDXVH

RI�WKHLU�HIIHFWV�RQ�WKH�GLVWULEXWLRQ�V\VWHP�DQG�RU�WKH�LQWHQGHG�GRPHVWLF�DQG�LQGXVWULDO�XVH�RI�ZDWHU�

7KH�2QWDULR�'ULQNLQJ�:DWHU�2EMHFWLYHV�DUH�FRQWDLQHG�LQ�WKH�02((�SXEOLFDWLRQ�2QWDULR�'ULQNLQJ

:DWHU�2EMHFWLYHV��5HYLVHG����������$�FRPSOHWH�GHVFULSWLRQ�RI�WKH�DSSOLFDWLRQ�RI�2QWDULR
V�GULQNLQJ

ZDWHU�UHTXLUHPHQWV�LV�FRQWDLQHG�LQ�WKDW�SXEOLFDWLRQ�

2QWDULR�'ULQNLQJ�:DWHU�2EMHFWLYHV��5HYLVHG��������DQG�$SSHQGL[�$���3URYLQFLDO�:DWHU�4XDOLW\

2EMHFWLYHV� ������� DUH� FRPSDQLRQ� GRFXPHQWV�� � 7KH� IRUPHU� FRQWDLQV� WUHDWHG� GULQNLQJ�ZDWHU

REMHFWLYHV��WKH�ODWWHU�DPELHQW�VXUIDFH�ZDWHU�TXDOLW\�REMHFWLYHV���&DUH�VKRXOG�EH�WDNHQ�QRW�WR

FRQIXVH�WKH�WZR�W\SHV�RI�REMHFWLYHV�RU�WKHLU�XVH�

$OO�ZDWHUERGLHV��ODNHV��ULYHUV��RU�DQ\�RWKHU�VXUIDFH�ZDWHUV��PD\�EH�VXEMHFW�WR�FRQWDPLQDWLRQ�E\

GLVHDVH�FDXVLQJ� RUJDQLVPV�� �&RQVHTXHQWO\�� WKH�02((� UHFRPPHQGV� WKDW� QR� VXUIDFH�ZDWHU� LV

FRQVLGHUHG�VDIH�IRU�FRQVXPSWLRQ�ZLWKRXW�SULRU�WUHDWPHQW��LQFOXGLQJ�GLVLQIHFWLRQ�

����� &DQDGLDQ�:DWHU�4XDOLW\�*XLGHOLQHV��LQFOXGLQJ�$JULFXOWXUDO�8VHV�

7KH�&DQDGLDQ�:DWHU�4XDOLW\�*XLGHOLQHV�ZHUH�GHYHORSHG�LQ�UHVSRQVH�WR�D�UHFRPPHQGDWLRQ�RI�WKH

&DQDGLDQ�&RXQFLO�RI�5HVRXUFH�DQG�(QYLURQPHQW�0LQLVWHUV��&&5(0��QRZ�NQRZQ�DV�WKH�&DQDGLDQ

&RXQFLO�RI�0LQLVWHUV�RI�WKH�(QYLURQPHQW��&&0(����7KHVH�JXLGHOLQHV�SURYLGH�EDVLF�VFLHQWLILF

LQIRUPDWLRQ�DERXW�WKH�HIIHFWV�RI�ZDWHU�TXDOLW\�SDUDPHWHUV�RQ�D�ZLGH�YDULHW\�RI�XVHV�LQFOXGLQJ��UDZ

ZDWHU�IRU�GULQNLQJ�ZDWHU�VXSSO\��UHFUHDWLRQDO�ZDWHU�TXDOLW\�DQG�DHVWKHWLFV��IUHVKZDWHU�DTXDWLF�OLIH�

DJULFXOWXUDO� XVHV� DQG� LQGXVWULDO� ZDWHU� VXSSOLHV�� � 5HVRXUFH� PDQDJHUV� PD\� ZLVK� WR� XVH� WKLV

LQIRUPDWLRQ�DQG�WKH�FRPSUHKHQVLYH�VXSSRUWLQJ� WH[W� WR�FRPSOHPHQW�RU�DXJPHQW�WKH�3URYLQFLDO

:DWHU�4XDOLW\�2EMHFWLYHV�DQG�,QWHULP�2EMHFWLYHV��DQG�WKH�2QWDULR�'ULQNLQJ�:DWHU�2EMHFWLYHV�

,Q�SDUWLFXODU��IRU�DJULFXOWXUDO�DQG�LQGXVWULDO�ZDWHU�VXSSO\��WKH�&DQDGLDQ�:DWHU�4XDOLW\�*XLGHOLQHV

IRU�WKRVH�XVHV�VKRXOG�EH�FRQVXOWHG�

����� 6HGLPHQW�4XDOLW\�0DQDJHPHQW�*XLGHOLQHV

&RQWDPLQDWHG�VHGLPHQW�LV�D�PDMRU�HQYLURQPHQWDO�SUREOHP�WKDW�FDQ�VHULRXVO\�LPSDLU�WKH�KHDOWK�DQG

ZHOO�EHLQJ�RI�EHQWKLF�RUJDQLVPV��ERWWRP�GZHOOLQJ�ILVK�DQG��DIIHFW�SUHGDWRU\�ILVK��ZLOGOLIH�DQG

KXPDQV� WKURXJK� WKH� IRRG�ZHE�� �7KH�2QWDULR�02((� UHFRJQL]HV� WKH� QHHG� WR� XQGHUVWDQG� DQG

HIIHFWLYHO\�PDQDJH�FRQWDPLQDWHG�VHGLPHQWV���7R�WKDW�HQG��D�FRPSUHKHQVLYH�GRFXPHQW�*XLGHOLQHV

IRU�WKH�3URWHFWLRQ�DQG�0DQDJHPHQW�RI�$TXDWLF�6HGLPHQW�4XDOLW\�LQ�2QWDULR���������SURYLGHV�D

PDQDJHPHQW�SODQ�FRPSRVHG�RI�6HGLPHQW�4XDOLW\�*XLGHOLQHV�DQG�SURFHGXUHV�IRU�WKH�DSSOLFDWLRQ�RI

WKH�*XLGHOLQHV���7KH�SXEOLFDWLRQ�DOVR�GHWDLOV�WKH�SURWRFRO�HPSOR\HG�IRU�VHWWLQJ�WKH�*XLGHOLQHV�
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����� *UHDW�/DNHV�:DWHU�4XDOLW\�$JUHHPHQW

7KH�&DQDGD�8�6��*UHDW�/DNHV�:DWHU�4XDOLW\�$JUHHPHQW��*/:4$���������VHUYHV�DV�WKH�SULQFLSOH

YHKLFOH�IRU�HQVXULQJ�D�FR�RUGLQDWHG��ELQDWLRQDO�DSSURDFK�WR�VROYLQJ�SUREOHPV�ZLWK�*UHDW�/DNHV

ZDWHU�TXDOLW\���7KH�*/:4$�FRQWDLQV�VSHFLILF�ZDWHU�TXDOLW\�REMHFWLYHV�ZKLFK�VKRXOG�EH�FRQVLGHUHG

LQ�DVVHVVLQJ�WKH�ZDWHU�TXDOLW\�RI�WKH�*UHDW�/DNHV�

���� :KHUH�%RWK�D�3:42�DQG�DQ�,QWHULP�3:42�([LVW

,Q�ILYH�LQVWDQFHV��ERWK�D�3:42�DQG�DQ�,QWHULP�3:42�DUH�SURYLGHG�IRU�WKH�VDPH�VXEVWDQFH��L�H�

DUVHQLF��FDGPLXP��FRSSHU��OHDG�DQG�]LQF����,Q�DOO�ILYH�FDVHV��WKH�,QWHULP�3:42V�DUH�EDVHG�RQ

GUDIW�VFLHQWLILF�FULWHULD�GHYHORSPHQW�GRFXPHQWV�FXUUHQWO\�XQGHU�GHYHORSPHQW���:KLOH�WKH�H[LVWHQFH

RI�WZR�YDOXHV�IRU�WKH�VDPH�VXEVWDQFH�PD\�FDXVH�VRPH�LPSOHPHQWDWLRQ�FRQFHUQV��02((�EHOLHYHV

WKDW�LW�LV�EHWWHU�WR�SURYLGH�WKH�ODWHVW�LQIRUPDWLRQ�DYDLODEOH�ZKLOH�DZDLWLQJ�IXOO�DSSURYDO�RI�WKH

XSGDWHG�3:42���7KH�H[LVWLQJ��DSSURYHG�3:42�FDQ�EH�DSSOLHG�LQ�PRVW�VLWXDWLRQV��KRZHYHU�

ZKHUH�D�JUHDWHU�OHYHO�RI�DTXDWLF�SURWHFWLRQ�LV�DSSURSULDWH��WKH�PRUH�VWULQJHQW�,QWHULP�3:42�PD\

EH�XVHG��VXEMHFW�WR�WKH�GLVFUHWLRQ�RI�02((�VWDII���$W�WKH�YHU\�OHDVW��GLVFKDUJH�SURSRQHQWV�VKRXOG

EH�DZDUH�RI� WKH�SRVVLELOLW\�RI�IXWXUH�UHTXLUHPHQWV�EHFRPLQJ�PRUH�VWULQJHQW��DV�WKHVH�,QWHULP

3:42V�DUH�IRUPDOO\�DSSURYHG�DV�3:42V�E\�02((�

5HIHUHQFHV

&&0(� �������� &DQDGLDQ :DWHU 4XDOLW\ *XLGHOLQHV� &DQDGLDQ &RXQFLO RI 0LQLVWHUV RI WKH (QYLURQPHQW�

*UHDW /DNHV :DWHU 4XDOLW\ $JUHHPHQW RI ���� �UHYLVHG�� $V DPHQGHG E\ 3URWRFRO VLJQHG 1RYHPEHU ��� �����

02(� ����� 5DWLRQDOH IRU WKH (VWDEOLVKPHQW RI 2QWDULR
V :DWHU 4XDOLW\ 2EMHFWLYHV� 2QWDULR 0LQLVWU\ RI WKH (QYLURQPHQW�

02(� ����� 2QWDULR
V :DWHU 4XDOLW\ 2EMHFWLYH 'HYHORSPHQW 3URFHVV� 2QWDULR 0LQLVWU\ RI WKH (QYLURQPHQW�

02((� ����� *XLGHOLQHV IRU WKH 3URWHFWLRQ DQG 0DQDJHPHQW RI $TXDWLF 6HGLPHQW 4XDOLW\ LQ 2QWDULR� 2QWDULR 0LQLVWU\ RI

(QYLURQPHQW DQG (QHUJ\�

02((� ����� *XLGH WR (DWLQJ 2QWDULR 6SRUW )LVK� ������� HGLWLRQ� 2QWDULR 0LQLVWU\ RI (QYLURQPHQW DQG (QHUJ\�

02((� ����� 2QWDULR 'ULQNLQJ :DWHU 2EMHFWLYHV� 5HYLVHG ����� 2QWDULR 0LQLVWU\ RI (QYLURQPHQW DQG (QHUJ\�

02((� ����� 'HULYLQJ 5HFHLYLQJ�:DWHU %DVHG� 3RLQW�6RXUFH (IIOXHQW 5HTXLUHPHQWV IRU 2QWDULR :DWHUV� 2QWDULR 0LQLVWU\ RI

(QYLURQPHQW DQG (QHUJ\�
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Table 1 - General Narrative Objectives

All waters shall be free
from contaminating
levels of substances and
materials attributable to
human activities which in
themselves or in
combination with other
factors can:

• Settle to form objectionable deposits;

• Float as debris, scum or oil or other matter to
form nuisances;

• Produce objectionable colour, odour, taste or
turbidity;

• Injure, are toxic to, or produce adverse
physiological or behavioral responses in humans,
animals or plants; or

• Enhance the production of undesirable aquatic
life or result in the dominance of nuisance species.



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.

1-21 References for criteria development documents - see last page of Table 2. 
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TABLE 2 - Table of PWQOs and Interim PWQOs

Acetamide,
N-(2-Hydroxyphenyl)

CAS No. 614-80-2

30 )g/L (Interim PWQO) a

Acetanilide
CAS No. 103-84-4

100 )g/L (Interim PWQO) a

Acrolein
CAS No. 107-02-8

0.03 )g/L (Interim PWQO) a

Aesthetics
CAS No. NA

PWQO1:

Water used for swimming, bathing and other recreational activities should be aesthetically
pleasing.  The water should be devoid of debris, oil, scum and any substance which would
produce an objectionable deposit, colour, odour, taste or turbidity.

Aldrin/Dieldrin
CAS No. aldrin 309-00-2;

dieldrin 60-57-1

0.001 )g/L (PWQO)1

� PWQO is for the sum of the concentrations of aldrin and dieldrin in water.

Alkalinity
CAS No. NA

PWQO1:

Alkalinity should not be decreased by more than 25% of the natural concentration.

Aluminum
CAS No. 7429-90-5

Interim PWQO 4:

*�� At pH 4.5 to 5.5 the Interim PWQO is 15 ))g/L based on inorganic monomeric aluminum
measured in clay-free samples.

�� At pH >5.5 to 6.5, no condition should be permitted which would increase the acid
soluble inorganic aluminum concentration in clay-free samples to more than 10% above
natural background concentrations for waters representative of that geological area of
the Province that are unaffected by man-made inputs.

*�� At pH >6.5 to 9.0, the Interim PWQO is 75 ))g/L based on total aluminum measured in
clay-free samples.

* If natural background aluminum concentrations in water bodies unaffected by man-
made inputs are greater than the numerical Interim PWQO (above), no condition is
permitted that would increase the aluminum concentration in clay-free samples by more
than 10% of the natural background level.

Note: pH values of <6.5 and >8.5 are outside the range considered acceptable by the PWQO
for pH.  

See the Scientific Criteria Document for Development of Provincial Water Quality Objectives
and Guidelines - Aluminum for a discussion of analytical procedures.

Aminoazobenzene, 4-
CAS No. 60-09-3

0.8 )g/L (Interim PWQO) a

Aminoethyl
piperazine

CAS No. 140-31-8

2400 )g/L (Interim PWQO) a



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.

1-21 References for criteria development documents - see last page of Table 2. 
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Ammonia (un-ionized)
CAS No. 7664-41-7

20 )g/L (PWQO)1

� The percentages of un-ionized ammonia (NH3) in aqueous ammonia solution for different tem-
perature and pH conditions are listed in the table below.  For example, at 20(C and pH of 8.0,
a total ammonia concentration of 500 )g/L would give an un-ionized ammonia concentration
of 500 x 3.8/100 = 19 )g/L which is less than the un-ionized ammonia Objective of 20 )g/L.

The table below is taken from Emerson et al. 197511 but percentages are rounded to two significant figures.  The equations given by Emerson et al.
may be used to interpolate values between those given in the table:

ƒ = 1/(10pKa-pH +1), where ƒ is the fraction of NH3

pKa = 0.09018 + 2729.92/T, where T = ambient water temperature in Kelvin (K = (C + 273.16)

Results should be converted to percent and rounded to two significant figures.  Extrapolations should not be made beyond the ranges of the table.

Note:  Under certain temperature and pH conditions, the total ammonia criteria for the protection of aquatic life may be less stringent than the criteria
for other beneficial uses (e.g. public water supply).

Percent NH3 in aqueous ammonia solutions for 0-30 ((C and pH 6-10

Temp. pH

(C 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0

0 .0083 .026 .083  .26  .82  2.6  7.6 21. 45.

1 .0090 .028 .090  .28  .89  2.8  8.3 22. 47.

2 .0098 .031 .098  .31  .97  3.0  8.9 24. 49.

3 .011 .034 .11  .34 1.1  3.3  9.6 25. 52.

4 .012 .036 .12  .36 1.1  3.5 10. 27. 54.

5 .013 .040 .13  .39 1.2  3.8 11. 28. 56.

6 .014 .043 .14  .43 1.3  4.1 12. 30. 58.

7 .015 .046 .15  .46 1.5  4.4 13. 32. 60.

8 .016 .050 .16  .50 1.6  4.8 14. 34. 61.

9 .017 .054 .17  .54 1.7  5.2 15. 35. 63.

10 .019 .059 .19  .59 1.8  5.6 16. 37. 65.

11 .020 .064 .20  .63 2.0  6.0 17. 39. 67.

12 .022 .069 .22  .68 2.1  6.4 18. 41. 69.

13 .024 .074 .24  .74 2.3  6.9 19. 43. 70.

14 .025 .080 .25  .80 2.5  7.4 20. 45. 72.

15 .027 .087 .27  .86 2.7  8.0 22. 46. 73.

16 .030 .093 .29  .93 2.9  8.5 23. 48. 75.

17 .032 .10 .32 1.0 3.1  9.1 24. 50. 76.

18 .034 .11 .34 1.1 3.3  9.8 26. 52. 77.

19 .037 .11 .37 1.2 3.6 11. 27. 54. 79.

20 .040 .13 .40 1.2 3.8 11. 28. 56. 80.

21 .043 .14 .43 1.3 4.1 12. 30. 58. 81.

22 .046 .15 .46 1.4 4.4 13. 32. 59. 82.

23 .049 .16 .49 1.5 4.7 14. 33. 61. 83.

24 .053 .17 .53 1.7 5.0 14. 35. 63. 84.

25 .057 .18 .57 1.8 5.4 15. 36. 64. 85.

26 .061 .19 .61 1.9 5.8 16. 38. 66. 86.

27 .065 .21 .65 2.0 6.2 17. 40. 67. 87.

28 .070 .22 .70 2.2 6.6 18. 41. 69. 88.

29 .075 .24 .75 2.3 7.0 19. 43. 70. 88.

30 .081 .25 .80 2.5 7.5 20. 45. 72. 89.



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.

1-21 References for criteria development documents - see last page of Table 2. 
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Aniline
CAS No. 62-53-3

2 )g/L (Interim PWQO) 15

Anthracene
CAS No. 120-12-7

0.0008 )g/L (Interim PWQO) a

Antimony
CAS No. 7440-36-0

20 )g/L (Interim PWQO) 14

Arsenic
CAS No. 7440-38-2

100 )g/L (PWQO)1

Arsenic (revised)
CAS No. 7440-38-2

5 )g/L (Interim PWQO)b (See Section 1.10  - Where both a PWQO and an
Interim PWQO exist)

Bacteria See Escherichia coli

Benzaldehyde
CAS No. 100-52-7

0.09 )g/L (Interim PWQO) a

Benz[a]anthracene
CAS No. 56-55-3

0.0004 )g/L (Interim PWQO) a

Benzene
CAS No. 71-43-2

100 )g/L (Interim PWQO) b

Benzidine
CAS No. 92-87-5

20 )g/L (Interim PWQO) a

Benzothiazole
CAS No. 95-16-9

100 )g/L (Interim PWQO) a

Benzo[g,h,i]perylene
CAS No. 191-24-2

0.00002 )g/L (Interim PWQO) a

Benzo[k]fluoranthene
CAS No. 207-08-9

0.0002 )g/L (Interim PWQO) a

Benzyl alcohol
CAS No. 100-51-6

8 )g/L (Interim PWQO) a

Beryllium
CAS No. 7440-41-7

PWQO1:
Hardness as
CaCO3 (mg/L)

PWQO ())g/L)

< 75
> 75

11
1100



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.

1-21 References for criteria development documents - see last page of Table 2. 
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Biphenyl
CAS No. 92-52-4

0.2 )g/L (Interim PWQO) a

Bisphenol A
CAS No. 80-05-7

5 )g/L (Interim PWQO) a

� synonym - 4,4'-isopropylidenediphenol

Bis(2-chloroethyl)
ether

CAS No. 111-44-4

200 )g/L (Interim PWQO) a

Boron
CAS No. 7440-42-8

200 )g/L (Interim PWQO) a

Bromodichloro-
methane

CAS No. 75-27-4

200 )g/L (Interim PWQO) a

Bromoform
CAS No. 75-25-2

60 )g/L (Interim PWQO) a

Bromomethane
CAS No. 74-83-9

0.9 )g/L (Interim PWQO) a

� synonym - methyl bromide

Bromophenyl phenyl
ether, 4-

CAS No. 101-55-3

0.05 )g/L (Interim PWQO) a

Butanal
CAS No. 123-72-8

10 )g/L (Interim PWQO) a

Butyl benzyl phthalate
CAS No. 85-68-7

0.2 )g/L (Interim PWQO) a

Cadmium
CAS No. 7440-43-9

0.2 )g/L (PWQO)

Cadmium (revised)
CAS No. 7440-43-9

Interim PWQOb: (See Section 1.10 - Where both a PWQO and an Interim PWQO
exist)

Hardness as
CaCO3 (mg/L) 

Interim PWQO ())g/L)

0 - 100
> 100

0.1
0.5

Camphene
CAS No. 79-92-5

2 )g/L (Interim PWQO) a

Carbaryl
CAS No. 63-25-2

0.2 )g/L (PWQO)18

�  adopted Canadian Water Quality Guideline



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.

1-21 References for criteria development documents - see last page of Table 2. 
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Chlordane
CAS No. 57-74-9

0.06 )g/L (PWQO)1

Chlorine
CAS No. 7782-50-5

2 )g/L (PWQO)1

� Total residual chlorine, as measured by the amperometric (or equivalent) method.

Chlorobenzene
CAS No. 108-90-7 

15 )g/L (PWQO)2

� common synonym monochlorobenzene

Chlorodibromo-
methane

CAS No. 124-48-1

40 )g/L (Interim PWQO) a

Chloromethane
CAS No. 74-87-3

700 )g/L (Interim PWQO) a

� synonym - methyl chloride

Chloronaphthalene, 1-
CAS No. 90-13-1

0.1 )g/L (Interim PWQO) a

Chloronaphthalene, 2-
CAS No. 91-58-7

0.2 )g/L (Interim PWQO) a

Chlorophenyl phenyl
ether, 4-

CAS No. 7005-72-3

0.05 )g/L (Interim PWQO) a

Chlorpyrifos
CAS No. 2921-88-2

0.001 )g/L (PWQO)1

� common synonym - Dursban

Chloro-3-methyl
phenol, 4-

CAS No. 59-50-7

3 )g/L (Interim PWQO) a

Chromium
CAS No. 7440-47-3

1 )g/L (PWQO)18 for hexavalent chromium (Cr VI)
8.9 )g/L (PWQO)18 for trivalent chromium (Cr III)
 � adopted Canadian Water Quality Guidelines

Chrysene
CAS No. 218-01-9

0.0001 )g/L (Interim PWQO) a

Cineole
CAS No. 470-82-6

100 )g/L (Interim PWQO) a

Cobalt
CAS No. 7440-48-4

0.9 )g/L (PWQO)16

Copper
CAS No. 7440-50-8

5 )g/L (PWQO)1

copper revised - see next page



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.
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Copper (revised)
CAS No. 7440-50-8

Interim PWQOb: (See Section 1.10 - Where both a PWQO and an Interim PWQO
exist)

Hardness as
CaCO3 (mg/L)

Interim PWQO ())g/L)

0 - 20
> 20

1
5

Cresol,
m- CAS No. 108-39-4

o- CAS No. 95-48-7

p- CAS No. 106-44-5

1 )g/L (Interim PWQO) b

� can be applied to all three isomers
� common synonym - methylphenol

Cyanide
CAS No. 57-12-5

5 )g/L (PWQO)1

� PWQO is for free cyanide in an unfiltered water sample.

Cyclohexanamine
CAS No. 108-91-8

50 )g/L (Interim PWQO) a

� common synonym - cyclohexylamine

Cyclohexanol
CAS No. 108-93-0

1000 )g/L (Interim PWQO) a

2,4-D (BEE)
CAS No. 1929-73-3

4 )g/L (PWQO)1

� chemical name 2,4-dichlorophenoxyacetic acid - (2-butoxyethyl) ester

Dalapon
CAS No. 75-99-0

110 )g/L (PWQO)1

DDT & metabolites
CAS No. 50-29-3

0.003 )g/L (PWQO)1

� PWQO is for the sum of DDT, DDD (CAS No. 72-54-8) and DDE (CAS No. 72-55-9)

Dehydroabietic acid
(DHA)

CAS No. 1740-19-8

Interim PWQO 5:  See Resin Acids

Diazinon
CAS No. 333-41-5

0.08 )g/L (PWQO)1

Dibenzofuran
CAS No. 132-64-9

0.3 )g/L (Interim PWQO) a

Dibenz[a,h]anthracene
CAS No. 53-70-3

0.002 )g/L (Interim PWQO) a

Dibutylamine
CAS No. 111-92-2

8 )g/L (Interim PWQO) a

Dibutylphthalate
CAS No. 84-74-2

4 )g/L (PWQO)1

� common synonym - di-n-butylphthalate



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.

1-21 References for criteria development documents - see last page of Table 2. 
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Dicamba
CAS No. 1918-00-9

200 )g/L (PWQO)1

Dichlorobenzene, 1,2-
CAS No. 95-50-1

2.5 )g/L (PWQO)2

Dichlorobenzene, 1,3-
CAS No. 541-73-1

2.5 )g/L (PWQO)2

Dichlorobenzene, 1,4-
CAS No. 106-46-7

4 )g/L (PWQO)2

Dichlorobenzidine,
3,3'-

CAS No. 91-94-1

0.6 )g/L (Interim PWQO) a

Dichlorobut-3-ene,
1,2-

CAS No. 760-23-6

10 )g/L (Interim PWQO) a

Dichloroethane, 1,1-
CAS No. 75-34-3

200 )g/L (Interim PWQO) 6

Dichloroethane, 1,2-
CAS No. 107-06-2

100 )g/L (Interim PWQO) 6

Dichloroethylene, 1,1-
CAS No. 75-35-4

40 )g/L (Interim PWQO) 6

Dichloroethylene, 1,2-
CAS No. cis - 156-59-2,

trans - 156-60-5

200 )g/L (Interim PWQO) 6

� Interim PWQO applies to both the cis & trans 1,2-dichloroethylene.

Dichloroguaiacol, 4,5-
CAS No. 2460-49-3

6 )g/L (Interim PWQO) a

Dichlorophenols
CAS No. various

0.2 )g/L (PWQO)3

� PWQO can be applied to all 6 isomers: 2,3-, 2,4-, 2,5-, 2,6-, 3,4-, 3,5-dichlorophenol

Dichloropropane, 1,2-
CAS No. 78-87-5

0.7 )g/L (Interim PWQO) a

Dichloropropylene,
trans-1,3

CAS No. 10061-02-6

7 )g/L (Interim PWQO) a

Dieldrin/Aldrin See Aldrin/Dieldrin

Diethylene glycol
CAS No. 111-46-6

11000 )g/L (Interim PWQO) a



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.
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Diethylhexylphthalate
CAS No. 117-81-7

0.6 )g/L (PWQO)1

� common synonyms bis-2-ethylhexylphthalate, dioctylphthalate

Diethyl-m-toluamide,
N,N-

CAS No. 134-62-3

200 )g/L (Interim PWQO) a

� synonym - DEET

Dimethyl disulphide
CAS No. 624-92-0

0.2 )g/L (Interim PWQO) a

Dimethylamine
CAS No. 124-40-3

3 )g/L (Interim PWQO) a

Dimethylbenzylamine
CAS No. 103-83-3

40 )g/L (Interim PWQO) a

Dimethylformamide,
N,N-

CAS No. 68-12-2

5000 )g/L (Interim PWQO) a

Dimethylnaphthalene,
1,3-

CAS No.575-41-7

0.09 )g/L (Interim PWQO) b

� When a mixture of dimethylnaphthalenes is found, the most restrictive Interim PWQO of 0.02
)g/L should apply.

Dimethylnaphthalene,
2,6-

CAS No. 581-42-0

0.02 )g/L (Interim PWQO) b

Dimethylphenol, 2,4-
CAS No. 105-67-9

10 )g/L (Interim PWQO) b

Dimethylphenol, 2,6-
CAS No. 576-26-1

8 )g/L (Interim PWQO) b

Dimethylphenol, 3,4-
CAS No. 95-65-8

20 )g/L (Interim PWQO) b

Dinitrobenzene, m-
CAS No. 99-65-0

1 )g/L (Interim PWQO) b

Dinitrobenzene, o-
CAS No. 528-29-0

1 )g/L (Interim PWQO) b

Dinitrobenzene, p-
CAS No. 100-25-4

2 )g/L (Interim PWQO) b

Dinitrotoluene, 2,4-
CAS No. 121-14-2

4 )g/L (Interim PWQO) 17

Dinitrotoluene, 2,6-
CAS No. 606-20-2

6 )g/L (Interim PWQO) 17



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.

1-21 References for criteria development documents - see last page of Table 2. 
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Dinitro- o-cresol, 4,6-
CAS No. 534-52-1

0.2 )g/L (Interim PWQO) b

Dioxane, 1,4-
CAS No. 123-91-1

20 )g/L (Interim PWQO) a

Diphenyl ether
CAS No. 101-84-8

0.03 )g/L (Interim PWQO) a

Diphenylamine
CAS No. 122-39-4

3 )g/L (Interim PWQO) a

� synonym - N,N-diphenylamine

Diphenylhydrazine,
1,2-

CAS No. 122-66-7

0.3 )g/L (Interim PWQO) a

� synonym - hydrazobenzene

Diquat
CAS No. 2764-72-9

0.5 )g/L (PWQO)1

Dissolved gases
CAS No. NA

PWQO1: To protect aquatic organisms, the total dissolved gas concentrations in
water should not exceed 110 percent of the saturation value for gases
at the existing atmospheric and hydrostatic pressures.

Dissolved oxygen
CAS No. NA

PWQO1: Dissolved oxygen concentrations should not be less than the values
specified below for cold water biota (e.g. salmonid fish communities)
and warm water biota (e.g. centrarchid fish communities):

Dissolved Oxygen Concentration

Temperature Cold Water Biota Warm Water Biota

(C % Saturation mg/L % Saturation mg/L

0
5
10
15
20
25

54
54
54
54
57
63

8
7
6
6
5
5

47
47
47
47
47
48

7
6
5
5
4
4

In waters inhabited by sensitive biological communities, or in situations where additional
physical or chemical stressors are operating, more stringent criteria may be required.  For
example, a sensitive species such as lake trout may require more specific water quality objectives. 

In some hypolimnetic waters, dissolved oxygen is naturally lower than the concentrations
specified in the above table.  Such a condition should not be altered by adding oxygen-
demanding materials causing a depletion of oxygen.

Diuron
CAS No. 330-54-1

1.6 )g/L (PWQO)1

Divinyl benzene
CAS No. 1321-74-0

8 )g/L (Interim PWQO) a

Di-n-butylamine
CAS No. 111-92-2

8 )g/L (Interim PWQO) a



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.
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Di-n-butyltin
CAS No. 683-18-1

0.08 )g/L (Interim PWQO) 12

Di-t-butyl-4-
methylphenol, 2,6-

CAS No. 128-37-0

0.2 )g/L (Interim PWQO) a

Endosulfan
CAS No. 115-29-7

0.003 )g/L (PWQO)1

� PWQO is for the sum of two isomers - alpha Endosulfan (I) and beta Endosulfan (II)

Endrin
CAS No. 72-20-8

0.002 )g/L (PWQO)1

Escherichia coli
CAS No. NA

100 E. coli per 100 mL (based on a geometric mean of at least 5 samples)
 
� Based on a recreational water quality guideline published by the Ontario Ministry of Health in

1992.  This Ministry of Health guideline was specifically intended for application by the local
Medical Officer of Health to swimming and bathing beaches.  It is based upon a geometric
mean of levels of E. coli determined from a minimum of 5 samples per site taken within a
given swimming area and collected within a one month period.  If the geometric mean E. coli
level for the sample series at a given site exceeds 100 per 100 mL, the site should be
considered unsuitable for swimming and bathing.  E. coli was selected for the guideline
because studies have determined that, among bacteria of the coliform group, E. coli is the
most suitable and specific indicator of fecal contamination.

An analytical test with a high degree of specificity for E. coli regardless of water sample
source, requiring no confirmation procedures, and which produces results in 21 hours has
been developed and adopted by both the Ministry of Health, and Ministry of Environment and
Energy laboratories.

Where testing indicates sewage or fecal contamination, a site-specific judgement must be
made as to the severity of the problem and the appropriate course of action.

As of May 1, 1994, MOEE staff have been advised to base all new compliance, enforcement
and monitoring activities on the E. coli test.  Some water managers may find it necessary to
continue testing for fecal coliforms or total coliforms.  For example, where testing at a long
term water quality monitoring station requires a continuous record of results using either the
fecal or total coliform test to monitor trends in water quality.  As a benchmark for the long
term monitoring results, the former objectives for fecal coliforms and total coliforms are
referenced for your information.  For fecal coliforms the objective was a 100 counts per 100
ml (based on a geometric mean density for a series of water samples).  For total coliforms the
objective was 1000 counts per 100 ml (based on a geometric mean density for a series of water
samples).

Ethanolamine
CAS No. 141-43-5

200 )g/L (Interim PWQO) a

� synonym - 2-aminoethanol 

Ethylbenzene
CAS No. 100-41-4

8 )g/L (Interim PWQO) 9

Ethylene diamine
CAS No. 107-15-3

0.1 )g/L (Interim PWQO) a

Ethylene dibromide
CAS No. 106-93-4

5 )g/L (Interim PWQO) a



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.
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Ethylene glycol
CAS No. 107-21-1

2000 )g/L (Interim PWQO) a

Ethylene thiourea
CAS No. 96-45-7

60 )g/L (Interim PWQO) a

Eugenol
CAS No. 97-53-0

30 )g/L (Interim PWQO) a

Fenthion
CAS No. 55-38-9

0.006 )g/L (PWQO)1

Fluoranthene
CAS No. 206-44-0

0.0008 )g/L (Interim PWQO) a

Fluorene
CAS No. 86-73-7

0.2 )g/L (Interim PWQO) a

Formaldehyde
CAS No. 50-00-0

0.8 )g/L (Interim PWQO) a

Furfuryl alcohol
CAS No. 98-00-0

1 )g/L (Interim PWQO) a

Guaiacol
CAS No. 90-05-1

1 )g/L (Interim PWQO) a

� synonym - 2-methoxyphenol

Guthion
CAS No. 86-50-0

0.005 )g/L (PWQO)1

Heptachlor &
CAS No. 76-44-8

Heptachlor epoxide
CAS No. 1024-57-3

0.001 )g/L (PWQO)1

� sum of heptachlor and heptachlor epoxide

Hexachlorobenzene
CAS No. 118-74-1

0.0065 )g/L (PWQO)2

Hexachlorobutadiene
CAS No. 87-68-3

0.009 )g/L (Interim PWQO) b

Hexachlorocyclo-
pentadiene

CAS No. 77-47-4

0.06 )g/L (Interim PWQO)

Hexachloroethane
CAS No. 67-72-1

1 )g/L (Interim PWQO) b

Hydrogen sulphide
CAS No. 7783-06-4

2 )g/L (PWQO)1

�� undissociated hydrogen sulphide

Hydroxybiphenyl, 2-
CAS No. 90-43-7

6 )g/L (Interim PWQO) a



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.
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Iodine
CAS No. 7553-56-2

100 )g/L (Interim PWQO) a

Iron
CAS No. 7439-89-6

300 )g/L (PWQO)1

Isopropyl alcohol
CAS No. 67-63-0

300 )g/L (Interim PWQO) a

Lead
CAS No. 7439-92-1

PWQO1:
Alkalinity as CaCO3

(mg/L)
PWQO ())g/L)

< 20
20 to 40
40 to 80
> 80

5
10
20
25

Lead (revised)
CAS No. 7439-92-1

Interim PWQOb: (See Section 1.10 - Where both a PWQO and an Interim PWQO
exist)

Hardness as CaCO3 (mg/L) Interim PWQO ())g/L)

< 30
30 to 80
> 80

1
3
5

Limonene
CAS No. 138-86-3

4 )g/L (Interim PWQO) a

Lindane
CAS No. 58-89-9

0.01 )g/L (PWQO)1

� chemical name: gamma - 1,2,3,4,5,6-hexachlorocyclohexane

Malathion
CAS No. 121-75-5

0.1 )g/L (PWQO)1

Mercury
CAS No. 7439-97-6

0.2 )g/L (PWQO)1

�� in a filtered water sample

Methanol
CAS No. 67-56-1

200 )g/L (Interim PWQO) a

Methoxychlor
CAS No. 74-43-5

0.04 )g/L (PWQO)1

Methyl ethyl ketone
CAS No. 78-93-3

400 )g/L (Interim PWQO) a

Methylene chloride
CAS No. 75-09-2

100 )g/L (Interim PWQO) a

� common synonym - dichloromethane



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.
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Methylnaphthalene, 1-
CAS No. 90-12-0

2 )g/L (Interim PWQO) b

Methylnaphthalene, 2-
CAS No. 91-57-6

2 )g/L (Interim PWQO) b

Methyl-2-pentanol, 4-
CAS No. 108-11-2

600 )g/L (Interim PWQO) a

Methyl- t-butyl ether
(MTBE)

CAS No. 1634-04-4

200 )g/L (Interim PWQO) a

Metolachlor
CAS No. 51218-45-2

3 )g/L (Interim PWQO) a

Microbiology
CAS No. NA

See Escherichia coli

Mirex (Dechlorane)
CAS No. 2385-85-5

0.001 )g/L (PWQO)1

Molybdenum
CAS No. 7439-98-7

40 )g/L (Interim PWQO) 19

Monochlorophenols
CAS No. 25167-80-0

7 )g/L (PWQO)3

� PWQO can be applied to all 3 individual isomers: 2-, 3-, and 4-chlorophenol

Monomethylamine
CAS No. 74-89-5

50 )g/L (PWQO)a

Morpholine
CAS No. 110-91-8

4 )g/L (Interim PWQO) a

Naphthalene
CAS No. 91-20-3

7 )g/L (Interim PWQO) a

Nickel
CAS No. 7440-02-0

25 )g/L (PWQO)1

Nitrobenzene
CAS No. 98-95-3

0.02 )g/L (Interim PWQO) b

Nitronaphthalene, 1-
CAS No. 86-57-7

4 )g/L (Interim PWQO) a

Nitrophenol, 2-
CAS No. 88-75-5

0.5 )g/L (Interim PWQO) b

Nitrophenol, 3-
CAS No. 554-84-7

20 )g/L (Interim PWQO) b



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.
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Nitrophenol, 4-
CAS No. 100-02-7

50 )g/L (Interim PWQO) b

Nitrosodimethylamine
, N-

CAS No. 62-75-9

15 )g/L (Interim PWQO) 21

� NDMA

Nitrosodiphenylamine
, N-

CAS No. 86-30-6

7 )g/L (Interim PWQO) a

Nitrosomorpholine, N-
CAS No. 59-89-2

0.9 )g/L (Interim PWQO) a

 � synonym - 4-nitrosomorpholine

Nonyl phenol
CAS No. 25154-52-3

0.04 )g/L (Interim PWQO) a

Oil & Grease
CAS No. NA

PWQO1:
Oil or petrochemicals should not be present in concentrations that:

- can be detected as a visible film, sheen, or discolouration on the surface;
- can be detected by odour;
- can cause tainting of edible aquatic organisms;
- can form deposits on shorelines and bottom sediments that are detectable by sight or      
  odour, or are deleterious to resident aquatic organisms.

Oleic acid
CAS No. 112-80-1

1 )g/L (Interim PWQO) a

Parathion
CAS No. 56-38-2

0.008 )g/L (PWQO)1

Pentachlorobenzene
CAS No. 608-93-5

0.03 )g/L (PWQO)2

Pentachlorophenol
CAS No. 87-86-5

0.5 )g/L (PWQO)3

Perylene
CAS No. 198-55-0

0.00007 )g/L (Interim PWQO) a

pH
CAS No. NA

PWQO1: The pH should be maintained within the range of 6.5 - 8.5
�� to protect aquatic life; and
�� both alkaline and acid waters may cause irritation to anyone using

the water for recreational purposes.

Phenanthrene
CAS No. 85-01-8

0.03 )g/L (Interim PWQO) a

Phenol
CAS No. 108-95-2 

5 )g/L (Interim PWQO) b

� common synonym - monohydroxybenzene



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.
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Phenols
CAS No. 64743-03-9

1 )g/L (PWQO)1

� Determined by the total reactive phenols test - the 4-AAP (4-amino-antipyrine) test.
� This objective should be used primarily as a screening tool.
� The isomer specific PWQOs for various phenolics should be employed where possible.

Phenylxylylethane
CAS No. 6196-95-8

0.02 )g/L (Interim PWQO) a

Phosphorus, total
CAS No. 7723-14-0

Interim PWQO 1:

Current scientific evidence is insufficient to develop a firm Objective at this time. 
Accordingly, the following phosphorus concentrations should be considered as general
guidelines which should be supplemented by site-specific studies:

To avoid nuisance concentrations of algae in lakes, average total phosphorus concentrations
for the ice-free period should not exceed 20 ))g/L;

A high level of protection against aesthetic deterioration will be provided by a total
phosphorus concentration for the ice-free period of 10 ))g/L or less.  This should apply to all
lakes naturally below this value;

Excessive plant growth in rivers and streams should be eliminated at a total phosphorus
concentration below 30 ))g/L.

Phthalates, other
CAS No. various

0.2 )g/L (PWQO)1

� some other phthalates included are: diethylphthalate (DEP - CAS No. 84-66-2),
dimethylphthalate (CAS No. 131-11-3)

� see PWQOs for dibutylphthalate and diethylhexylphthalate

Polychlorinated
biphenyls (Total
PCBs)

CAS No. various

0.001 )g/L (PWQO)1

Includes: Aroclor 1016 - (CAS No.) 12674-11-2; Aroclor 1221 - 11104-28-2; Aroclor 1232 -
11141-16-5; Aroclor 1242 - 53469-21-9; Aroclor 1248 - 12672-29-6; Aroclor 1254 -
11097-69-1; Aroclor 1260 - 11096-82-5

Polychlorinated
naphthalenes

CAS No. various

0.0002 )g/L (Interim PWQO) a

Propyl diphenyl
CAS No. 25640-78-2

0.1 )g/L (Interim PWQO) a

Propylene glycol, 1,2-
CAS No. 57-55-6

44000 )g/L (Interim PWQO) a

Propylene glycol, 1,3-
CAS No. 504-63-2

10000 )g/L (Interim PWQO) a

Public health
considerations

See Escherichia coli

Pyrethrum
CAS No. 8003-34-7

0.01 )g/L (PWQO)1

Quinoline
CAS No. 91-22-5

10 )g/L (Interim PWQO) a



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.
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Radionuclides
CAS No. various

PWQO8:

Radiation exposure should be kept as low as reasonably achievable, economic and social
factors being taken into account.

The Provincial Water Quality Objectives for radionuclides are based on drinking water
requirements, which are derived from dose-response relationships as recommended by the
International Commission on Radiological Protection (ICRP) in Publication 26.

The Objectives are as follows:
Provincial Water Quality

Objective***
Radionuclide**     (Becquerels/Litre)

  137Cesium 50
  131Iodine 10
  226Radium   1
  90Strontium 10
  Tritium   7000

* The radionuclide objectives are based on the total concentration in an unfiltered water sample.

** If two or more radionuclides affecting the same organ or tissue are found to be present, the following relationship based on ICRP
Publication 26 should be satisfied:

c1      c2          ci
���� + ���� + ...  ����  �� 1
C1      C2         Ci

where c1, c2 and ci are the observed concentrations, and C1, C2 and Ci are the maximum acceptable concentrations for each
contributing radionuclide.

***Radionuclide concentrations that exceed the maximum acceptable concentrations may be tolerated for a short duration, provided
that the annual average concentrations remain below this level and meet the restriction for multiple radionuclides.

Note: For further information on the radionuclide objectives as related to potable water supplies, consult the publication Ontario Drinking
Water Objectives (Revised, 1994).

Resin Acids
(Dehydroabietic Acid
and Total Resin
Acids)

dehydroabietic acid (DHA) - CAS
No. 1740-19-8

Total Resin Acids - includes:
abietic acid CAS No. 514-10-3;
sandaracopimaric acid CAS No. NA;
isopimaric acid CAS No. 5835-26-7;
levopimaric acid CAS No. 79-54-9;
neoabietic acid CAS No. 471-77-2;
palustric acid CAS No. 1945-53-5;
pimaric acid CAS No. 127-27-5;

Interim PWQOs5: Interim PWQOs for Dehydroabietic Acid (DHA) and Total
Resin Acids are pH dependent as shown below:

Interim PWQO

Receiving water pH DHA ())g/L) Total Resin Acids ())g/L)

5* 1 1

5.5* 2 3

6* 2 4

6.5 4 9

7 8 25

7.5 12 45

8 13 52

8.5 14 60

9* 14 62

* - pH is outside the range of the PWQO for pH



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.

1-21 References for criteria development documents - see last page of Table 2. 
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Selenium
CAS No. 7782-49-2

100 )g/L (PWQO)1

Silver
CAS No. 7440-22-4

0.1 )g/L (PWQO)1

Simazine
CAS No. 122-34-9

10 )g/L (PWQO)1

Styrene
CAS No. 100-42-5

4 )g/L (Interim PWQO) b

Swimming & bathing See Escherichia coli

Temperature
CAS No. NA

PWQO1:

1) General

The natural thermal regime of any body of water shall not be altered so as to impair the
quality of the natural environment.  In particular, the diversity, distribution and abundance
of plant and animal life shall not be significantly changed.

2) Waste Heat Discharge

(a) Ambient Temperature Changes

The temperature at the edge of a mixing zone shall not exceed the natural ambient water
temperature at a representative control location by more than 10C(( (18F((). However, in
special circumstances, local conditions may require a significantly lower temperature
difference than 10C(( (18F(().  Potential dischargers are to apply to the MOEE for guidance
as to the allowable temperature rise for each thermal discharge.  This ministry will also
specify the nature of the mixing zone and the procedure for the establishment of a
representative control location for temperature recording on a case-by-case basis.

(b) Discharge Temperature Permitted

The maximum temperature of the receiving body of water, at any point in the thermal
plume outside a mixing zone, shall not exceed 30((C (86((F) or the temperature of a
representative control location plus 10C(( (18F(() or the allowed temperature difference,
which ever is the lesser temperature.  These maximum temperatures are to be measured on
a mean daily basis from continuous records.

(c) Taking and Discharging of Cooling Water

Users of cooling water shall meet both the Objectives for temperature outlined above and
the "Procedures for the Taking and Discharge of Cooling Water" as outlined in the MOEE
publication Deriving Receiving-Water Based, Point-Source Effluent Requirements for Ontario
Waters (1994).

Tetrachlorobenzene,
1,2,3,4-

CAS No. 634-66-2

0.1 )g/L (PWQO)2

Tetrachlorobenzene,
1,2,3,5-                    

CAS No. 634-90-2

0.1 )g/L (PWQO)2



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.

1-21 References for criteria development documents - see last page of Table 2. 
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Tetrachlorobenzene,
1,2,4,5-

CAS No. 95-94-3

0.15 )g/L (PWQO)2

Tetrachloroethane,
1,1,1,2-

CAS No. 630-20-6

20 )g/L (Interim PWQO) a

Tetrachloroethane,
1,1,2,2-

CAS No. 79-34-5

70 )g/L (Interim PWQO) 6

Tetrachloroethylene
CAS No. 127-18-4

50 )g/L (Interim PWQO) 6

� synonym - perchloroethylene or perc

Tetrachloroguaiacol
CAS No. 2539-17-5

0.009 )g/L (Interim PWQO) a

Tetrachlorophenols 
CAS No. 25167-83-3

1 )g/L (PWQO)3

� PWQO can be applied to 3 individual isomers which were assessed: 2,3,4,5-, 2,3,4,6-, and
2,3,5,6-tetrachlorophenol 

Tetraethyl lead
CAS No. 78-00-2

0.0007 )g/L (Interim PWQO) 7

Tetramethyl lead
CAS No. 75-74-1

0.006 )g/L (Interim PWQO) 7

Thallium
CAS No. 7440-28-0

0.3 )g/L (Interim PWQO) b

Toluene
CAS No. 108-88-3

0.8 )g/L (Interim PWQO) 10

Tolyltriazole
CAS No. 29385-43-1

3 )g/L (Interim PWQO) a

Toxaphene
CAS No. 8001-35-2

0.008 )g/L (PWQO)1

Tributyl phosphate
CAS No. 126-73-8

0.6 )g/L (Interim PWQO) a

Tributyltin
CAS No. various

0.000005 )g/L (Interim PWQO) 12

Trichlorobenzene,
1,2,3-

CAS No. 87-61-6

0.9 )g/L (PWQO)2



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.

1-21 References for criteria development documents - see last page of Table 2. 
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Trichlorobenzene,
1,2,4-

CAS No. 120-82-1

0.5 )g/L (PWQO)2

Trichlorobenzene,
1,3,5-

CAS No. 108-70-3

0.65 )g/L (PWQO)2

Trichloroethane,
1,1,1-

CAS No. 71-55-6

10 )g/L (Interim PWQO) a

Trichloroethane,
1,1,2-

CAS No. 79-00-5

800 )g/L (Interim PWQO) 6

Trichloroethylene
CAS No. 79-01-6

20 )g/L (Interim PWQO) 6

Trichloroguaiacol,
3,4,5-

CAS No. 57057-83-7

0.1 )g/L (Interim PWQO) a

Trichloroguaiacol,
4,5,6-

CAS No. 2668-24-8

0.8 )g/L (Interim PWQO) a

Trichlorophenols
CAS No. 25167-82-2

18 )g/L (PWQO)3

� PWQO can be applied to all 6 individual isomers: 2,3,4-,(CAS No. 15950-66-0)  2,3,5- (CAS
No. 933-78-8), 2,3,6- (CAS No. 933-75-5) 2,4,5- (CAS No. 95-95-4), 2,4,6- (CAS No.
88-06-2), and 3,4,5-trichlorophenol (CAS No. 609-19-8)

Triethyl lead
CAS No. 1067-14-7

0.4 )g/L (Interim PWQO) 7

Triethyltin
CAS No. 994-31-0

0.4 )g/L (Interim PWQO) 12

Trimethylbenzenes
CAS No. 25551-13-7

3 )g/L (Interim PWQO) a

Triphenyltin
CAS No. 76-87-9

0.002 )g/L (Interim PWQO) 12

Tungsten
CAS No. 7440-33-7

30 )g/L (Interim PWQO) a

Turbidity
CAS No. NA

PWQO1: Suspended matter should not be added to surface water in
concentrations that will change the natural Secchi disc reading by
more than 10 percent.



a See Section 1.2.3.  This Interim PWQO was set for emergency purposes based on the best information readily
available.  Employ due caution when applying this value.

b See Section 1.2.2.  This Interim PWQO is currently under development.  The value is subject to change upon
publication by MOEE.

1-21 References for criteria development documents - see last page of Table 2. 
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Uranium
CAS No. 7440-61-1

5 )g/L (Interim PWQO) a

Vanadium
CAS No. 7440-62-2

6 )g/L (Interim PWQO) 20

Vinyl chloride
CAS No. 75-01-4

600 )g/L (Interim PWQO) a

� common synonym - chloroethylene

Water clarity
CAS No. NA

PWQO1: The water in swimming areas should be sufficiently clear to estimate
depth or to see submerged swimmers who may require assistance.  To
achieve this degree of safety, water clarity should be such that, if the
bottom of the bathing area is not visible, the water should have a
Secchi disc transparency of at least 1.2 m.

Xylene, m-
CAS No. 108-38-3

2 )g/L (Interim PWQO) b

Xylene, o-
CAS No. 95-47-6

40 )g/L (Interim PWQO) b

Xylene, p-
CAS No. 106-42-3

30 )g/L (Interim PWQO) b

Zinc
CAS No. 7440-66-6

30 )g/L (PWQO)1

Zinc (revised)
CAS No. 7440-66-6

20 )g/L (Interim PWQO)b (See Section 1.10 - Where both a PWQO and an
Interim PWQO exist)

Zirconium
CAS No. 7440-67-7

4 )g/L (Interim PWQO) a

Notes for Table 2:

• All PWQOs are for the for the protection of aquatic life, unless otherwise noted.
• The PWQOs are based on the total concentration of an unfiltered sample, unless otherwise noted.
• The "CAS No." is the number assigned by the American Chemical Society's Chemical Abstracts Services.
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TABLE 3 - Table of Fish Tissue Residue Criteria

7KH�IROORZLQJ�DUH�ILVK�WLVVXH�UHVLGXH�FULWHULD�IRU�WKH�SURWHFWLRQ�RI�ILVK�FRQVXPLQJ�ELUGV�DQG�DOVR�

LQ�WKH�FDVH�RI�PHUFXU\��DTXDWLF�OLIH���$OO�WKH�FULWHULD�DUH�LQ�)J�RI�FRQWDPLQDQW�SHU�JUDP�RI�ZKROH�

ILVK��ZHW�ZHLJKW����)LVK�WLVVXH�UHVLGXH�FULWHULD�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�FRQVXPHUV�RI�VSRUW�ILVK

FDQ�EH�IRXQG�LQ�WKH�SXEOLFDWLRQ�*XLGH�WR�(DWLQJ�2QWDULR�6SRUW�)LVK�

DDT and
Metabolites

7KH�VXP�RI�WKH�FRQFHQWUDWLRQV�RI�''7�DQG�LWV�PHWDEROLWHV�LQ

ZKROH�ILVK�VKRXOG�QRW�H[FHHG���)J�J��ZHW�ZHLJKW�EDVLV��IRU�WKH

SURWHFWLRQ�RI�ILVK�FRQVXPLQJ�ELUGV�

Mercury &RQFHQWUDWLRQV�RI�PHUFXU\�LQ�ZKROH�ILVK�VKRXOG�QRW�H[FHHG����

)J�J��ZHW�ZHLJKW�EDVLV��IRU�WKH�SURWHFWLRQ�RI�DTXDWLF�OLIH�DQG

ILVK�FRQVXPLQJ�ELUGV�

5()(5(1&(6 )25 7$%/( �

02(� ����� 5DWLRQDOH IRU WKH (VWDEOLVKPHQW RI 2QWDULR
V :DWHU 4XDOLW\ 2EMHFWLYHV� ��� SS�

02((� ����� *XLGH WR (DWLQJ 2QWDULR 6SRUW )LVK� ������� HGLWLRQ� 2QWDULR 0LQLVWU\ RI (QYLURQPHQW DQG (QHUJ\�

��� SS�
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%$11('�+$=$5'286�68%67$1&(6

$OGULQ���&$6 1R� ���������

&KORUGDQH���&$6 1R� ��������

&KORUGHFRQH��3KRWR�PLUH[��.HSRQH����&$6 1R� ���������

''7���&$6 1R� ��������

'LHOGULQ���&$6 1R� ��������

(QGULQ���&$6 1R� ��������

0LUH[��'HFORUDQH����&$6 1R� ����������

3RO\EURPLQDWHG�%LSKHQ\OV�

3RO\FKORULQDWHG�%LSKHQ\OV�

3RO\FKORULQDWHG�7HUSKHQ\OV�

7R[DSKHQH���&$6 1R� ����������

-XO\������

1RWHV�

��� 3URKLELWHG�SHVWLFLGHV�XQGHU�5HJXODWLRQ�����RI�WKH�3HVWLFLGHV�$FW�
��� 3URKLELWHG�FRPPHUFLDO��PDQXIDFWXULQJ�RU�SURFHVVLQJ�XVHV�XQGHU�)HGHUDO�/HJLVODWLRQ�
��� 3URKLELWHG� FRPPHUFLDO��PDQXIDFWXULQJ� RU� SURFHVVLQJ� XVHV� XQGHU� )HGHUDO�/HJLVODWLRQ�

OLPLWHG�XVHV�SHUPLWWHG�LQ�H[LVWLQJ�HOHFWULFDO�WUDQVIRUPHUV�
��� 1RW�UHJLVWHUHG�IRU�XVH�LQ�&DQDGD�


