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,I�SUHVHQW��HOHYDWHG�OHYHOV�RI�OHDG�FDQ�FDXVH�
VHULRXV�KHDOWK�SUREOHPV��HVSHFLDOO\�IRU�SUHJQDQW�
ZRPHQ�DQG�\RXQJ�FKLOGUHQ���/HDG�LQ�GULQNLQJ�
ZDWHU�LV�SULPDULO\�IURP�PDWHULDOV�DQG�FRPSR�
QHQWV�DVVRFLDWHG�ZLWK�VHUYLFH�OLQHV�DQG�KRPH�
SOXPELQJ���7KH�9LOODJH�RI�)OHWFKHU�:DWHU�6\VWHP�
LV�UHVSRQVLEOH�IRU�SURYLGLQJ�KLJK�TXDOLW\�GULQNLQJ�
ZDWHU��EXW�FDQQRW�FRQWURO�WKH�YDULHW\�RI�PDWHULDOV�
XVHG�LQ�SOXPELQJ�FRPSRQHQWV���:KHQ�\RXU�ZD�
WHU�KDV�EHHQ�VLWWLQJ�IRU�VHYHUDO�KRXUV��\RX�FDQ�
PLQLPL]H�WKH�SRWHQWLDO�IRU�OHDG�H[SRVXUH�E\�
IOXVKLQJ�\RXU�WDS�IRU����VHFRQGV�WR���PLQXWHV�
EHIRUH�XVLQJ�ZDWHU�IRU�GULQNLQJ�RU�FRRNLQJ���,I�
\RX�DUH�FRQFHUQHG�DERXW�OHDG�LQ�\RXU�ZDWHU��\RX�
PD\�ZLVK�WR�KDYH�\RXU�ZDWHU�WHVWHG���$�OLVW�RI�
ODERUDWRULHV�FHUWLILHG�LQ�WKH�6WDWH�RI�2KLR�WR�WHVW�
IRU�OHDG�PD\�EH�IRXQG�DW� 
�������KWWS���ZZZ�HSD�VWDWH�RK�XV�GGDJZ�RU�E\�
FDOOLQJ����-���-�������,QIRUPDWLRQ�RQ�OHDG�LQ�
GULQNLQJ�ZDWHU��WHVWLQJ�PHWKRGV��DQG�VWHSV�\RX�
FDQ�WDNH�WR�PLQLPL]H�H[SRVXUH�LV�DYDLODEOH�IURP�
WKH�6DIH�'ULQNLQJ�:DWHU�+RWOLQH�DW��-���-���-
�����RU�DW���KWWS���ZZZ�HSD�JRY�VDIHZDWHU�OHDG� 
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7KH�ERDUG�PHHWV�RQ�WKH�ILUVW�7KXUVGD\�DIWHU�
WKH�VHFRQG�0RQGD\�RI�HDFK�PRQWK�DW�����6��
:DOQXW�6WUHHW���0XQLFLSDO�%XLOGLQJ�#������S�P�
)RU��IXUWKHU�LQIRUPDWLRQ�DERXW�\RXU�ZDWHU�RU�
KRZ�\RX�FDQ�KHOS��FDOO�-RH�6DPSVRQ���:DWHU�
6XSHULQWHQGHQW�DW����-���-�����RU�HPDLO��
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7KH�VRXUFHV�RI�GULQNLQJ�ZDWHU�ERWK�WDS�ZDWHU�DQG�ERWWOHG� 
ZDWHU�LQFOXGH�ULYHUV��ODNHV��VWUHDPV��SRQGV��UHVHUYRLUV��
VSULQJV��DQG�ZHOOV���$V�ZDWHU�WUDYHOV�RYHU�WKH�VXUIDFH�RI�
WKH�ODQG�RU�WKURXJK�WKH�JURXQG��LW�GLVVROYHV�QDWXUDOO\-
RFFXUULQJ�PLQHUDOV�DQG��LQ�VRPH�FDVHV��UDGLRDFWLYH� 
PDWHULDO��DQG�FDQ�SLFN�XS�VXEVWDQFHV�UHVXOWLQJ�IURP�WKH�
SUHVHQFH�RI�DQLPDOV�RU�IURP�KXPDQ�DFWLYLW\�� 
&RQWDPLQDQWV�WKDW�PD\�EH�SUHVHQW�LQ�VRXUFH�ZDWHU� 
LQFOXGH���$��0LFURELDO�FRQWDPLQDQWV��VXFK�DV�YLUXVHV�DQG�
EDFWHULD��ZKLFK�PD\�FRPH�IURP�VHZDJH�WUHDWPHQW�SODQWV��
VHSWLF�V\VWHPV��DJULFXOWXUDO�OLYHVWRFN�RSHUDWLRQV�DQG�ZLOG�
OLIH���%��,QRUJDQLF�FRQWDPLQDQWV��VXFK�DV�VDOWV�DQG�PHW�
DOV��ZKLFK�FDQ�EH�QDWXUDOO\-RFFXUULQJ�RU�UHVXOW�IURP�XUEDQ�
VWRUP�ZDWHU�UXQRII��LQGXVWULDO�RU�GRPHVWLF�ZDVWHZDWHU�
GLVFKDUJHV��RLO�DQG�JDV�SURGXFWLRQ��PLQLQJ��RU�IDUPLQJ��
�&��3HVWLFLGHV�DQG�KHUELFLGHV��ZKLFK�PD\�FRPH�IURP�D�
YDULHW\�RI�VRXUFHV�VXFK�DV�DJULFXOWXUH��XUEDQ�VWRUP�ZDWHU�
UXQRII��DQG�UHVLGHQWLDO�XVHV���'��2UJDQLF�FKHPLFDO�FRQ�
WDPLQDQWV��LQFOXGLQJ�V\QWKHWLF�DQG�YRODWLOH�RUJDQLF�FKHPL�
FDOV��ZKLFK�DUH�E\-SURGXFWV�RI�LQGXVWULDO�SURFHVVHV�DQG�
SHWUROHXP�SURGXFWLRQ��DQG�FDQ�DOVR�FRPH�IURP�JDV�VWD�
WLRQV��XUEDQ�VWRUP�ZDWHU�UXQRII��DQG�VHSWLF�V\VWHPV���(��
5DGLRDFWLYH�FRQWDPLQDQWV��ZKLFK�FDQ�EH�QDWXUDOO\-
RFFXUULQJ�RU�EH�WKH�UHVXOW�RI�RLO�DQG�JDV�SURGXFWLRQ�DQG�
PLQLQJ�DFWLYLWLHV� 
 
,Q�RUGHU�WR�HQVXUH�WKDW�WDS�ZDWHU�LV�VDIH�WR�GULQN��(3$� 
SUHVFULEHV�UHJXODWLRQV�ZKLFK�OLPLW�WKH�DPRXQW�RI�FHUWDLQ� 
FRQWDPLQDQWV�LQ�ZDWHU�SURYLGHG�E\�SXEOLF�ZDWHU�V\VWHPV���
)'$�UHJXODWLRQV�HVWDEOLVK�OLPLWV�IRU�FRQWDPLQDQWV�LQ� 
ERWWOHG�ZDWHU�ZKLFK�PXVW�SURYLGH�WKH�VDPH�SURWHFWLRQ�IRU�
SXEOLF�KHDOWK� 
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6RPH�SHRSOH�PD\�EH�PRUH�YXOQHUDEOH�WR�FRQWDPLQDQWV�LQ�GULQNLQJ�
ZDWHU�WKDQ�WKH�JHQHUDO�SRSXODWLRQ��,PPXQR-FRPSURPLVHG�SHU�
VRQV�VXFK�DV�SHUVRQV�ZLWK�FDQFHU�XQGHUJRLQJ�FKHPRWKHUDS\��
SHUVRQV�ZKR�KDYH�XQGHUJRQH�RUJDQ�WUDQVSODQWV��SHRSOH�ZLWK�+,9�
$,'6�RU�RWKHU�LPPXQH�V\VWHP�GLVRUGHUV��VRPH�HOGHUO\��DQG�LQ�
IDQWV�FDQ�EH�SDUWLFXODUO\�DW�ULVN�IURP�LQIHFWLRQV��7KHVH�SHRSOH�
VKRXOG�VHHN�DGYLFH�DERXW�GULQNLQJ�ZDWHU�IURP�WKHLU�KHDOWK�FDUH�
SURYLGHUV��(3$�&'&�JXLGHOLQHV�RQ�DSSURSULDWH�PHDQV�WR�OHVVHQ�
WKH�ULVN�RI�LQIHFWLRQ�E\�FU\SWRVSRULGLXP�DQG�RWKHU�PLFURELRORJLFDO�
FRQWDPLQDQWV�DUH�DYDLODEOH�IURP�WKH�6DIH�'ULQNLQJ�:DWHU�+RWOLQH�
����-���-�������� 
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UH�SOHDVHG�WR�SUHVHQW�WR�\RX�WKLV�\HDU
V�&RQVXPHU�
&RQILGHQFH�5HSRUW��7KLV�UHSRUW�LV�GHVLJQHG�WR�LQIRUP�\RX�
DERXW�WKH�TXDOLW\�ZDWHU�DQG�VHUYLFHV�ZH�GHOLYHU�WR�\RX�
HYHU\�GD\��2XU�FRQVWDQW�JRDO�LV�WR�SURYLGH�\RX�ZLWK�D�
VDIH�DQG�GHSHQGDEOH�VXSSO\�RI�GULQNLQJ�ZDWHU��:H�ZDQW�
\RX�WR�XQGHUVWDQG�WKH�HIIRUWV�ZH�PDNH�WR�FRQWLQXDOO\�
LPSURYH�WKH�ZDWHU�WUHDWPHQW�SURFHVV�DQG�SURWHFW�RXU�
ZDWHU�UHVRXUFHV��:H�DUH�FRPPLWWHG�WR�HQVXULQJ�WKH�TXDO�
LW\�RI�\RXU�ZDWHU��2XU�ZDWHU�VRXUFH�LV�JURXQGZDWHU�FRQ�
VLVWLQJ�RI���ZHOOV�ORFDWHG�RQ�(DVW�)RXUWK�6WUHHW�DW�WKH�
:DWHU�7UHDWPHQW�)DFLOLW\���2XU�ZDWHU�OHDYHV�WKH�ZHOOV�
DQG�HQWHUV�LQWR�WKH�WUHDWPHQW�IDFLOLW\�ZKHUH�LW�LV�ILOWHUHG��
VRIWHQHG�DQG�FKORULQDWHG�WKHQ�GLVWULEXWHG�WR�\RXU�KRPHV���
(YHU\�GD\�WHVWV�DUH�GRQH�LQ�WKH�ODE�DV�ZHOO�DV�VDPSOHV�
VHQW�WR�RWKHU�ODERUDWRULHV�WR�HQVXUH�VDIH�GULQNLQJ�ZDWHU� 
5HFHQWO\�WKH�9LOODJH�RI�)OHWFKHU�DORQJ�ZLWK�WKH�2KLR�(3$�
FRPSOHWHG�D�VWXG\�RI�)OHWFKHU¶V�VRXUFH�RI�GULQNLQJ�ZDWHU��
WR�LGHQWLI\�SRWHQWLDO�FRQWDPLQDQW�VRXUFHV�DQG�SURYLGH�
JXLGDQFH�RQ�SURWHFWLQJ�WKH�GULQNLQJ�ZDWHU�VRXUFH���$F�
FRUGLQJ�WR�WKLV�VWXG\��WKH�DTXLIHU��ZDWHU-ULFK�]RQH��WKDW�
VXSSOLHV�ZDWHU�WR�)OHWFKHU�KDV�D�ORZ�VXVFHSWLELOLW\�WR�FRQ�
WDPLQDWLRQ���7KLV�GHWHUPLQDWLRQ�LV�EDVHG�RQ�WKH�IROORZLQJ� 
����� 
ф  SUHVHQFH�RI�D�PRGHUDWHO\�WKLFN�SURWHFWLYH�OD\HU�

RI�FOD\�VKDOH�RWKHU�RYHUO\LQJ�WKH�DTXLIHU� 
ф  QR�HYLGHQFH�WR�VXJJHVW�WKDW�JURXQG�ZDWHU�KDV�

EHHQ�LPSDFWHG�E\�DQ\�VLJQLILFDQW�OHYHOV�RI�
FKHPLFDO�FRQWDPLQDQWV�IURP�KXPDQ�DFWLYLWLHV� 

ф  SUHVHQFH�RI�VLJQLILFDQW�SRWHQWLDO�FRQWDPLQDQW�
VRXUFHV�LQ�WKH�SURWHFWLRQ�DUHD� 

 
7KLV�VXVFHSWLELOLW\�PHDQV�WKDW�XQGHU�FXUUHQWO\�H[LVWLQJ�
FRQGLWLRQV��WKH�OLNHOLKRRG�RI�WKH�DTXLIHU�EHFRPLQJ�FRQ�
WDPLQDWHG�LV�PRGHUDWH����7KLV�OLNHOLKRRG�FDQ�EH�PLQL�
PL]HG�E\�LPSOHPHQWLQJ�DSSURSULDWH�SURWHFWLYH�PHDVXUHV���
0RUH�LQIRUPDWLRQ�DERXW�WKH�VRXUFH�ZDWHU�DVVHVVPHQW�RU�
ZKDW�FRQVXPHUV�FDQ�GR�WR�KHOS�SURWHFW�WKH�DTXLIHU�LV�
DYDLODEOH�E\�FDOOLQJ�-RH�6DPSVRQ�DW����-���-������� 
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)RU�DQ\�TXHVWLRQV�GHDOLQJ�ZLWK� 
ZDWHU�TXDOLW\ 

'HILQLWLRQV�RI�VRPH�WHUPV�FRQWDLQHG�ZLWKLQ�WKLV�UHSRUW� 
 
0D[LPXP�&RQWDPLQDQW�/HYHO�*RDO��0&/*����7KH�OHYHO�RI�D�
FRQWDPLQDQW�LQ�GULQNLQJ�ZDWHU�EHORZ�ZKLFK�WKHUH�LV�QR�NQRZQ�RU�
H[SHFWHG�ULVN�WR�KHDOWK��0&/*V�DOORZ�IRU�D�PDUJLQ�RI�VDIHW\� 
 
0D[LPXP�&RQWDPLQDQW�OHYHO��0&/����7KH�KLJKHVW�OHYHO�RI�FRQ�
WDPLQDQW�WKDW�LV�DOORZHG�LQ�GULQNLQJ�ZDWHU��0&/V�DUH�VHW�DV�FORVH�
WR�WKH�0&/*V�DV�IHDVLEOH�XVLQJ�WKH�EHVW�DYDLODEOH�WUHDWPHQW��WHFK�
QRORJ\� 
 
3DUWV�SHU�%LOOLRQ��SSE��RU�0LFURJUDPV�SHU�/LWHU���J�/��DUH�XQLWV�
RI�PHDVXUH�IRU�FRQFHQWUDWLRQ�RI�D�FRQWDPLQDQW���$�SDUW�SHU�ELOOLRQ�
FRUUHVSRQGV�WR�RQH�VHFRQG�LQ������\HDUV� 
 
3DUWV�SHU�0LOOLRQ��SSP���RU�0LOOLJUDPV�SHU�/LWHU��PJ�/��DUH�
XQLWV�RI�FRQFHQWUDWLRQ�RI�D�FRQWDPLQDQW��$�SDUW�SHU�PLOOLRQ�FRUUH�
VSRQGV�WR�RQH�VHFRQG�LQ�D�OLWWOH�RYHU������GD\V� 

$FWLRQ�/HYHO��$/���7KH�FRQFHQWUDWLRQ�RI�D�FRQWDPLQDQW�ZKLFK��
LI�H[FHHGHG��WULJJHUV�WUHDWPHQW�RU�RWKHU�UHTXLUHPHQWV�ZKLFK�D�ZD�
WHU�V\VWHP�PXVW��IROORZ� 
 
0D[LPXP�5HVLGXDO�'LVLQIHFWDQW�/HYHO�*RDO��05'/*����7KH�
OHYHO�RI�GULQNLQJ�ZDWHU�GLVLQIHFWDQW�EHORZ�ZKLFK�WKHUH�LV�QR�NQRZQ�
RU�H[SHFWHG�ULVN�WR�KHDOWK���05'/*V�GR�QRW�UHIOHFW�WKH�EHQHILWV�RI�
WKH�XVH�RI�GLVLQIHFWDQWV�WR�FRQWURO�PLFURELDO�FRQWDPLQDQWV� 
 
0D[LPXP�5HVLGXDO�'LVLQIHFWDQW�/HYHO��05'/����7KH�KLJKHVW�
OHYHO�RI�D�GLVLQIHFWDQW�WKDW�LV�DOORZHG�LQ�GULQNLQJ�ZDWHU���7KHUH�LV�
FRQYLQFLQJ�HYLGHQFH�WKDW�DGGLWLRQ�RI�D�GLVLQIHFWDQW�LV�QHFHVVDU\�IRU�
WKH�FRQWURO�RI�PLFURELDO�FRQWDPLQDQWV� 
 
1$���1RW�$SSOLFDEOH    
 
�� �/HVV�WKDQ���$�UHVXOW�RI����PHDQV�WKDW�WKH�ORZHVW�OHYHO�WKDW�FDQ�
EH�GHWHFWHG�LV���DQG�WKH�FRQWDPLQDQW�LQ�WKDW�VDPSOH�ZDV�QRW�GH�
WHFWHG� 

7KH�9LOODJH�RI�)OHWFKHU�URXWLQHO\�PRQLWRUV�IRU�FRQWDPLQDQWV�LQ�\RXU�GULQNLQJ�ZDWHU�DFFRUGLQJ�WR�)HGHUDO�DQG�
6WDWH�ODZV��7KLV�WDEOH�VKRZV�WKH�UHVXOWV�RI�RXU�PRQLWRULQJ�IRU�WKH�SHULRG�RI�-DQXDU\��VW�WR�'HFHPEHU���VW���������6RPH�
GDWD�PD\�EH�ROGHU�WKDQ�RQH�\HDU�GXH�WR�WKH�PRQLWRULQJ�VFKHGXOH�� 
� 
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DGGLWLYH�ZKLFK�SURPRWHV�
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5XQRII�IURP�IHUWLOL]HU�XVH��
/HDFKLQJ�IURP�VHSWLF�WDQNV��
VHZDJH��(URVLRQ�RI�QDWXUDO�
GHSRVLWV�� 
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'ULQNLQJ�ZDWHU�DGGLWLYH�
XVHG�WR�FRQWURO�PLFUREHV� 

7RWDO�7ULKDORPHWKDQH 
�77+0���SSE� 1$ �� ��� ���-��� 1R ���� 

%\SURGXFW�RI�GULQNLQJ�ZDWHU�
FKORULQDWLRQ� 

/HDG�DQG�&RSSHU 

&RQWDPLQDQWV�
�8QLWV� 

$FWLRQ�
/HYHO�
�$/� 

,QGLYLGXDO�5H�
VXOWV�2YHU�WKH�

$/ 

����RI�7HVW�
/HYHOV�:HUH�
/HVV�7KDQ� 

9LRODWLRQ 6DPSOH�
<HDU 

7\SLFDO�6RXUFH�RI�
&RQWDPLQDQWV 

&RSSHU��SSP� ��� ���� ����� 1R ���� 
&RUURVLRQ�RI�KRXVHKROG�
SOXPELQJ�V\VWHPV��HURVLRQ�
RI�QDWXUDO�GHSRVLWV� 

 2QH�RXW�RI�WHQ�FRSSHU�VDPSOHV�H[FHHGHG�WKH�$FWLRQ�/HYHO�RI�����SSP� 

/HDG��SSE� �� 1$ ���� 1R ���� 
&RUURVLRQ�RI�KRXVHKROG�
SOXPELQJ�V\VWHPV��HURVLRQ�
RI�QDWXUDO�GHSRVLWV� 

 =HUR�RXW�RI�WHQ�OHDG�VDPSOHV�H[FHHGHG�WKH�$FWLRQ�/HYHO�RI����SSE� 

'LVLQIHFWLRQ�%\SURGXFWV 

$OO�GULQNLQJ�ZDWHU��LQFOXGLQJ�ERWWOHG�GULQNLQJ�ZDWHU��PD\�EH�
UHDVRQDEO\�H[SHFWHG�WR�FRQWDLQ�DW�OHDVW�VPDOO�DPRXQWV�RI�
VRPH�FRQWDPLQDQWV���,W
V�LPSRUWDQW�WR�UHPHPEHU�WKDW�WKH�
SUHVHQFH�RI�WKHVH�FRQWDPLQDQWV�GRHV�QRW�QHFHVVDULO\�SRVH�
D�KHDOWK�ULVN��0RUH�LQIRUPDWLRQ�DERXW�FRQWDPLQDQWV�DQG�
SRWHQWLDO�KHDOWK�HIIHFWV�FDQ�EH�REWDLQHG�E\�FDOOLQJ�WKH�(QYL�
URQPHQWDO�3URWHFWLRQ�$JHQF\¶V�6DIH�'ULQNLQJ�:DWHU�+RW�
OLQH���-���-���-������ 

:H�KDYH�D�FXUUHQW��XQFRQGLWLRQHG�OLFHQVH�WR�RSHUDWH�
RXU�ZDWHU�V\VWHP� 


