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� 3+' 	 � 3+'
$%675$&7� 7KHUH�LV�DQ�XQVXEVWDQWLDWHG�FRQFHUQ�DV�WR�WKH�KHDOWK�UHOHYDQFH�RI�+3&��KHWHURWURSKLF�SODWH�FRXQW��EDFWHULD�LQ�
GHQWDO�HTXLSPHQW�ZDWHUOLQHV��7KH�$PHULFDQ�'HQWDO�$VVRFLDWLRQ��$'$��ZHE�VLWH�LQFOXGHV�JXLGHOLQHV�IRU�FRQWUROOLQJ�+3&
SRSXODWLRQV� DQG� LPSOLHV� WKDW� +3&� SRSXODWLRQV� !���� &)8�P/� DV� D� ³KHDOWK´� EHQFKPDUN�� 7KH� ZRUOG�ZLGH� SXEOLVKHG�
OLWHUDWXUH�LQFOXGLQJ�WKH�8QLWHG�1DWLRQV�IXOO\�H[DPLQHG�WKLV�VLWXDWLRQ�DQG�FRQFOXGHG�WKDW�+3&�EDFWHULD�DUH�QRW�D�KHDOWK�ULVN��
EXW� PHUHO\� D� JHQHUDO� ZDWHU� TXDOLW\� SDUDPHWHU� IRU� DOO� ZDWHUV� LQFOXGLQJ� GHQWDO� ZDWHU� OLQHV�� 7KLV� UHYLHZ SURYLGHV�
GRFXPHQWDWLRQ� WKDW� WKH� VWDQGDUG�PHDVXUHPHQW�RI�+3&�EDFWHULD� LQ�ZDWHUV� DORQH�GR�QRW� SRVH� D�KHDOWK� ULVN� DQG� WKH�$'$�
DOUHDG\�SURYLGHV�DSSURSULDWH�SUDFWLFHV�WR�PLQLPL]H�+3& EDFWHULD�LQ�GHQWDO�HTXLSPHQW�ZDWHU� � �����������������
&/,1,&$/� 6,*1,),&$1&(� 7KLV� UHYLHZ SURYLGHV� GRFXPHQWDWLRQ� WKDW� WKH� VWDQGDUG� PHDVXUHPHQW� RI� +3&� EDFWHULD� LQ�
ZDWHUV�DORQH�GR�QRW�SRVH�D�KHDOWK�ULVN�DQG�WKH�$'$�DOUHDG\�SURYLGHV�DSSURSULDWH�SUDFWLFHV�WR�PLQLPL]H�+3&�EDFWHULD�LQ�
GHQWDO�HTXLSPHQW�ZDWHU�

��'U��0DUWLQ�-��$OOHQ�������(��/DNH�3ODFH��&HQWHQQLDO��&2���������86$��(� � PMDOOHQ����#JPDLO�FRP

(QVXULQJ� WKH� ZDWHU� TXDOLW\� XVHG� LQ� GHQWDO� HTXLSPHQW�
ZDWHUOLQHV� WR�PLQLPL]H�DQ\�SRWHQWLDO�KHDOWK�ULVN� WR�WKH�SDWLHQW��
GHQWDO� K\JLHQLVW�� RU� GHQWLVW� LV� LPSRUWDQW�� 7KHUH� DUH� VWDQGDUG�
SUDFWLFHV�WR�DFFRPSOLVK�WKLV��H�J��XVLQJ�ZDWHU�IURP�SXEOLF�ZDWHU�
V\VWHPV� WKDW�PHHW� GULQNLQJ� ZDWHU� VWDQGDUGV�� GDLO\� IOXVKLQJ� RI�
ZDWHU� OLQHV��GLVLQIHFWLQJ�GHQWDO�HTXLSPHQW�DIWHU�HDFK�XVH��HWF��
7KHVH�SUDFWLFHV�DUH�UHFRPPHQGHG�WR�FRQWURO�DQG�PLQLPL]H�WKH�
IRUPDWLRQ�RI�PLFURELDO�ELRILOPV�RQ�WXELQJ�HTXLSPHQW�VXUIDFHV�

%LRILOPV�IRUP�RQ�WKH�LQWHULRU�VXUIDFHV�RI�DOO�GULQNLQJ�ZDWHU�
XWLOLW\�SLSHV��ZDWHU�SLSHV� LQ� UHVLGHQFHV��EXLOGLQJV�� KRPH�ZDWHU�
WUHDWPHQW�GHYLFHV��DQG�GHQWDO�HTXLSPHQW�ZDWHU�OLQHV��EXW�XVXDOO\�
SUHVHQW� QR� KHDOWK� ULVN� VLQFH� WKH� GULQNLQJ� ZDWHU� VRXUFH� ZDV�
HIIHFWLYHO\� WUHDWHG�DQG�GLVLQIHFWHG� IRU�KXPDQ�SDWKRJHQV� �SULRU�
WR�EHLQJ�GLVWULEXWHG� WR�FRQVXPHUV�DQG�GHQWDO�RIILFHV��%LRILOPV�
LQFOXGH�D�PXOWLWXGH�RI�KHWHURWURSKLF�EDFWHULDO�VSHFLHV�LQFOXGLQJ�

�� DQG� �� DOO� RI� ZKLFK� DUH�
FRPPRQO\� IRXQG� LQ� IRRGV� DQG� EHYHUDJHV� WKDW� DUH� FRQVXPHG�
GDLO\�� ,Q�WKH�8�6�$� DQG�RWKHU�FRXQWULHV��WKHVH�PLFURRUJDQLVPV�
DUH� FRPPRQO\� UHIHUUHG� WR� DV� ³KHWHURWURSKLF� SODWH� FRXQW´�
EDFWHULD� �+3&�� DQG� LQFOXGH� D� ODUJH� QXPEHU� RI� VSHFLHV�� $V� D�
FRPSDULVRQ� EHWZHHQ� +3&� EDFWHULDO� SRSXODWLRQV� LQ� ZDWHU� DQG�
PLFURELDO�IORUD�LQ�WKH�ERG\� WKH�7DEOH�SURYLGHV�LQIRUPDWLRQ�RQ�
WKH�SHUPDQHQW�PLFURELDO�IORUD�RI�WKH�KXPDQ�ERG\�LQFOXGLQJ�WKH�
RURSKDU\Q[�ZLWK�EDFWHULDO�SRSXODWLRQV�DW�!��� SHU�FP��

,Q������ D�8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��86(3$��
VWXG\� IRXQG� WKDW� KHWHURWURSKLF� SODWH� FRXQW� EDFWHULD� �+3&��
ZKHQ�SUHVHQW�LQ�WUHDWHG�GULQNLQJ�ZDWHU�DW�!����FRORQ\�IRUPLQJ�
XQLWV� �&)8��P/�� FRXOG� LQWHUIHUH� ZLWK� VWDQGDUG� WRWDO� FROLIRUP�
GHWHFWLRQ� PHWKRGV� XVLQJ� P�(QGR� PHGLXP�� L�H�� IDOVH� QHJDWLYH�
�WRWDO� FROLIRUPV� SUHVHQW� LQ� ZDWHU� EXW� PDVNHG� E\� +3&�
SRSXODWLRQV��� )RU� WKLV� UHDVRQ�� LW� ZDV� UHFRPPHQGHG WKHQ� WKDW�
GULQNLQJ� ZDWHU� XWLOLWLHV� PRQLWRU� IRU� +3&� SRSXODWLRQV� ZKHQ�
XVLQJ�WKH�P�(QGR�PHGLXP��,Q�DGGLWLRQ��86(3$�VXJJHVWHG�+3&�
EDFWHULDO� SRSXODWLRQV� DV� D� VXUURJDWH� IRU� VXIILFLHQW� FKORULQH�
FRQFHQWUDWLRQV�LQ�GULQNLQJ�ZDWHU��,Q�HLWKHU�FDVH�WKHUH�ZDV�QHYHU�
DQ\ DVVRFLDWLRQ� WKDW� +3&� EDFWHULD� !� ���� &)8�P/� SRVHG� DQ�
LQFUHDVHG�KHDOWK�ULVN��1HYHUWKHOHVV WKH�³��� &)8�P/´ YDOXH�ZDV

7DEOH��1RUPDO�SHUPDQHQW�UHVLGHQW�PLFURELDO�IORUD�RI�WKH�KXPDQ�ERG\�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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)XQJL
2URSKDU\Q[ ��� � ���

6PDOO�LQWHVWLQH ��� � ���

/DUJH�ERZHO �IHFHV� ����
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PLVXVHG� E\� D� QXPEHU� RI� QDWLRQDO�� LQWHUQDWLRQDO� KHDOWK�� DQG�
PHGLFDO� RUJDQL]DWLRQV� DV� D� ³SXEOLF� KHDOWK� SDUDPHWHU�´� 7KH�
$PHULFDQ�'HQWDO�$VVRFLDWLRQ¶V�ZHE�VLWH� LQFOXGHV�D�GLVFXVVLRQ�
HQWLWOHG�³'HQWDO�8QLW�:DWHUOLQHV´�DQG�UHIHUV�WR�D���� &)8�P/�
JXLGHOLQH�� KWWS���ZZZ�DGD�RUJ�HQ�PHPEHU�FHQWHU�RUDO�KHDOWK�
WRSLFV�GHQWDO�XQLW�ZDWHUOLQHV� 7KHUH� DUH� QRZ� RWKHU� QRQ�(QGR��
QRQ�PHPEUDQH� ILOWHU�EDVHG� PHWKRGV� WKDW� DUH� QRW� DGYHUVHO\�
DIIHFWHG� E\� +3&� SRSXODWLRQV�� L�H�� IDOVH� QHJDWLYHV�� 7KHVH�
PHWKRGV� IRU� WRWDO� FROLIRUPV� DQG� DUH� PRUH�
VHQVLWLYH�� PRUH� VSHFLILF�� OHVV�FRVWO\�� PRUH� UDSLG�� DQG� KDYH�
JHQHUDOO\� VXSSODQWHG� WKH� XVH� RI� P�(QGR� EDVHG� PHWKRGV� IRU�
86(3$�UHTXLUHG� PRQLWRULQJ� RI� GULQNLQJ� ZDWHU�� ,W� LV� VWLOO�
UHFRPPHQGHG� WKDW� GULQNLQJ� ZDWHU� XWLOLWLHV� PRQLWRU� IRU� +3&�
SRSXODWLRQV� LI� VWLOO� XVLQJ� WKH�PHPEUDQH� ILOWHU�P�(QGR�PHWKRG�
VLQFH� HOHYDWHG�+3&�SRSXODWLRQ�PD\� UHVXOW� LQ� ³IDOVH� QHJDWLYH´�
UHVXOWV�

7KH�KLVWRULFDO�ERG\�RI�UHVHDUFK�KDV�FRQVLVWHQWO\�VKRZQ�WKDW�
DOO�+3&� HQXPHUDWLRQ�PHWKRGV�YDVWO\� XQGHUHVWLPDWH� WKH� DFWXDO�
�WUXH�� PLFURELDO� SRSXODWLRQV� RI� DOO� W\SHV� RI� EDFWHULD� LQ� DOO�
ZDWHUV��DQG�HYHU\�+3&�PHWKRG�HQXPHUDWHV�D�GLIIHUHQW�VXEVHW�RI�
WKH� WRWDO�+3&�SRSXODWLRQV�GHSHQGLQJ�RQ� WKH�PHGLD� �QXWULHQWV��
XVHG��LQFXEDWLRQ�WLPH��DQG�LQFXEDWLRQ�WHPSHUDWXUH��)RU GULQNLQJ�



���
ZDWHU�� 5�$� PHGLXP� SURYLGHG WKH� ³EHVW´� PHDVXUHPHQW� RI�
DHURELF�IDFXOWDWLYH� DQDHURELF� +3&� EDFWHULD� EXW� VWLOO� XQGHUHVWL�
PDWHV�WKH�WRWDO�+3&�EDFWHULDO�SRSXODWLRQ�

'ULQNLQJ� ZDWHU� V\VWHPV� PD\� H[SHULHQFH� HOHYDWHG� +3&�
SRSXODWLRQV� JUHDWHU� WKDQ� ���� &)8�P/� DV� D� UHVXOW� RI� ORZ�
GLVLQIHFWLRQ� FRQFHQWUDWLRQV� LQ� WKH� SHULSKHU\� RI� WKH� ZDWHU�
GLVWULEXWLRQ�V\VWHP��ORQJ�UHVLGHQFH�WLPHV��GD\V�RU�ZHHNV��ZLWK�
LQ� WKH� ZDWHU VWRUDJH�GLVWULEXWLRQ� QHWZRUN�� RUJDQLFV� WKDW� FDQ�
VHUYH� DV� DQ� HQHUJ\� VRXUFH� RI� +3&� EDFWHULD�� ZDUPHU� ZDWHU�
WHPSHUDWXUHV�GXULQJ� WKH�VXPPHU�PRQWKV�WKDW� IDYRU�WKH�JURZWK�
RI� +3&� EDFWHULD�� LQILOWUDWLRQ� RI� FRQWDPLQDWHG� ZDWHU� LQWR� WKH�
GLVWULEXWLRQ� V\VWHP� WKURXJK� D� SLSH� EUHDN� RU� IDLOHG� VHDOV� LQ�
DVVRFLDWLRQ�ZLWK�D�QHJDWLYH�SUHVVXUH�HYHQW��HWF��6RPH�RI� WKHVH�
IDFWRUV� PD\� DOVR� EH� DSSOLFDEOH� WR� GHQWDO� ZDWHU� V\VWHPV�� L�H���
ZDUP� WHPSHUDWXUHV� LQ� WKH� GHQWDO� IDFLOLW\�� RU� QRQXVH� RQ�ZHHN�
HQGV��7KHUH�LV�QR�DFWXDO�KHDOWK�EDVHG�+3& OLPLW�LQ�WKH�86(3$�
UHJXODWLRQV�QRU�GR� WKH\�VSHFLI\�DQ\�+3&�HQXPHUDWLRQ�PHWKRG�
WR�EH�XVHG��DQG� WKXV� ODERUDWRULHV�PD\�FKRRVH�D�PHWKRG� WKDW� LV�
OHDVW�VHQVLWLYH��L�H��LV�ELDVHG�WRZDUG�ORZHU�+3&�PHDVXUHPHQWV�

%\�FRPSDULVRQ�� HYHU\GD\� IRRGV� FRQWDLQ�EDFWHULDO� GHQVLWLHV�
RI�������JP�DQG�XQFRRNHG�YHJHWDEOHV��EURFFROL��FDUURWV��OHWWXFH��
WRPDWRHV�� KDYH� +3&� SRSXODWLRQV� !������� 6R� KRZ� SODXVLEOH�
ZRXOG� LW� EH� WKDW� +3&� SRSXODWLRQV� !��� &)8�P/� LQ� GHQWDO�
ZDWHUV� ZRXOG� SRVH� D� KHDOWK� ULVN"� $� FRQWLQXLQJ� LVVXH� LV� WKDW�
KHDOWK� RU� RWKHU� RUJDQL]DWLRQV� GHDOLQJ�ZLWK� ZDWHU� TXDOLW\� RIWHQ�
GR�QRW�QHFHVVDULO\�EDVH�UHJXODWLRQV�RU�UHFRPPHQGDWLRQV�RQ�WKH�
VFLHQFH�DV�WKH\�VKRXOG��0RUHRYHU��WKH�SUREDELOLW\�RI�FRQWUDFWLQJ�
DQ\�GLVHDVH�UHTXLUHV�WKH�SUHVHQFH�RI�D�YLUXOHQW�KXPDQ�RUJDQLVP��
DQ� LQIHFWLYH� GRVH�� DQG� D� FRPSURPLVHG� LPPXQH� V\VWHP�� TXLWH�
LPSUREDEOH�IURP�GHQWDO�ZDWHUV����

,Q� $SULO� ������ WKH� SXEOLF� KHDOWK� VLJQLILFDQFH� RI�+3&�ZDV�
UHYLHZHG�E\� WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2���$�JURXS�
RI�PLFURELRORJ\�DQG�SXEOLF�KHDOWK�H[SHUWV��LQFOXGLQJ�WKRVH�ZLWK
UHJXODWRU\� DQG� PHGLFDO� H[SHUWLVH�� ZDV� FRQYHQHG� E\�:+2� LQ�
*HQHYD��6ZLW]HUODQG�� WR� FRQVLGHU� WKH�XWLOLW\�RI�+3&�PHDVXUH�
PHQWV� LQ� DGGUHVVLQJ� GULQNLQJ� ZDWHU� TXDOLW\� DQG� VDIHW\�� 7KH�
ZRUNVKRS� ZDV� DWWHQGHG� E\� �� SDUWLFLSDQWV� IURP� $XVWUDOLD��
&DQDGD��)UDQFH��*HUPDQ\��,WDO\��-DSDQ��WKH�1HWKHUODQGV��6RXWK�
$IULFD��6ZLW]HUODQG��8QLWHG�.LQJGRP��DQG�WKH�8QLWHG�6WDWHV��,Q�
LWV� UHVXOWLQJ� ����� RIILFLDO�:+2� UHSRUW� DQG� SROLF\� VWDWHPHQW��
³+HWHURWURSKLF� 3ODWH� &RXQW� 0HDVXUHPHQW� LQ� 'ULQNLQJ� :DWHU�
6DIHW\�0DQDJHPHQW�´� WKH�:+2�QRWHG� WKDW�ZKLOH�+3&�FRXQWV�
DUH�PRQLWRUHG�GXULQJ�ERWWOHG�ZDWHU� SURGXFWLRQ�� WKH\� DUH� QRW� D�
SXEOLF�KHDOWK�ULVN�LQGLFDWRU��7KH�:+2�UHSRUW�VWDWHV�WKDW��³7KHUH

$PHULFDQ�-RXUQDO�RI�'HQWLVWU\��9RO������1R�����-XQH������

LV� QR�HYLGHQFH� WKDW�+3&�YDOXHV�DORQH�GLUHFWO\� UHODWH� WR�KHDOWK�
ULVN� HLWKHU� IURP� HSLGHPLRORJLFDO� VWXGLHV� RU� IURP� FRUUHODWLRQ�
ZLWK� RFFXUUHQFH� RI� ZDWHUERUQH� SDWKRJHQV�� 7KH\� DUH� WKHUHIRUH�
XQVXLWDEOH�IRU�SXEOLF�KHDOWK�WDUJHW�VHWWLQJ� 7KH�DYDLODEOH�ERG\�RI�
HYLGHQFH� VXSSRUWV� WKH� FRQFOXVLRQ� WKDW�� LQ� WKH� DEVHQFH�RI� IHFDO�
FRQWDPLQDWLRQ�� WKHUH� LV� QR� GLUHFW� UHODWLRQVKLS� EHWZHHQ� +3&�
YDOXHV�LQ�LQJHVWHG�ZDWHU�DQG�KXPDQ�KHDOWK�HIIHFWV�LQ�WKH�SRSX�
ODWLRQ�DW�ODUJH�´

7KXV�� WKH� UHFRPPHQGHG� FOHDQLQJ�RSHUDWLRQDO� SUDFWLFHV�
ZRXOG�EH� IXOO\� VXIILFLHQW� WR�FRQWURO�PLFURELDO�ZDWHU�TXDOLW\� LQ�
GHQWDO� HTXLSPHQW� DQG� ZDWHUOLQHV�� DQG� +3&� EDFWHULDO� SRSXOD�
WLRQV�DV�PRQLWRUHG�LQ�WKH�URXWLQH�WHVWLQJ�RI�GHQWDO�ZDWHUV�ZRXOG�
QRW�DSSHDU�WR�SURYLGH�DQ\�DFWLRQDEOH�GDWD�IRU�KHDOWK�SURWHFWLRQ�

7KH�DXWKRUV�GHFODUHG�QR�FRQIOLFW�RI�LQWHUHVW�
'U�� $OOHQ� ZDV 'LUHFWRU� RI� 7HFKQRORJ\� 7UDQVIHU� �UHWLUHG��� :DWHU� 5HVHDUFK�)RXQGDWLRQ�� 'HQYHU�� &RORUDGR� 86$� 'U�� (GEHUJ� LV 3URIHVVRU� �HPHULWXV��/DERUDWRU\� 0HGLFLQH�� ,QWHUQDO� 0HGLFLQH�� DQG� &KHPLFDO� (QJLQHHULQJ�� <DOH�8QLYHUVLW\�DQG�<DOH�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��1HZ�+DYHQ��&RQQHFWLFXW�DQG�%HUOLQ��&RQQHFWLFXW��86$�

�� $PHULFDQ� 'HQWDO� $VVRFLDWLRQ�� 6WDWHPHQW� RQ� GHQWDO� XQLW� ZDWHUOLQHV��$YDLODEOH�IURP��KWWS���DGD�RUJ�HQ�PHPEHU�FHQWHU�RUDO�KHDOWK�WRSLFV� GHQWDO�XQLW�ZDWHUOLQHV��������� $OOHQ�0-��(GEHUJ 6&��5HDVRQHU '-��+HWHURWURSKLF�SODWH� FRXQW�EDFWHULD� �ZKDW� LV� WKHLU� VLJQLILFDQFH� LQ� GULQNLQJ� ZDWHU"������������������� *HOGUHLFK� (�� $OOHQ 0�� 7D\ORU 5�� ,QWHUIHUHQFHV� WR� FROLIRUP� GHWHFWLRQ� LQ�SRWDEOH ZDWHU� VXSSOLHV�� ������ 8�� 6�� (QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\��(3$�(3$�����������&��� $3+$��$::$��DQG�:()��� ��QG HG��:DVKLQJWRQ��'&��������� :DGKZD�6*��.KDOHG *+��(GEHUJ 6&��&RPSDUDWLYH�PLFURELDO�FKDUDFWHU�RI�FRQVXPHG�IRRGV�DQG�GULQNLQJ�ZDWHU�� ������������������ (GEHUJ� 6&��.RSV 6��.RQWQLFN &�� (VFDU]DJD 0��$QDO\VLV� RI� F\WRWR[LFLW\�DQG�LQYDVLYHQHVV�RI�KHWHURWURSKLF�SODWH�FRXQW�EDFWHULD��+3&��LVRODWHG�IURP�GULQNLQJ�ZDWHU�RQ EORRG�PHGLD�� ������������������ (GEHUJ�6&��*DOOR 3��.RQWQLFN &��$QDO\VLV�RI�WKH�YLUXOHQFH�FKDUDFWHULVWLFV�RI� EDFWHULD� LVRODWHG� IURP� ERWWOHG�� ZDWHU� FRROHU�� DQG� WDS�ZDWHU����������������� (GEHUJ� 6&�� $VVHVVLQJ KHDOWK� ULVN� LQ� GULQNLQJ� ZDWHU� IURP� QDWXUDOO\�RFFXUULQJ�PLFUREHV�� ���������������� %DUWUDP�-��&RWUXYR�-��([QHU�0��)ULFNHU�&��*ODVPDFKHU�$�
�� 3XEOLVKHG� RQ� EHKDOI� RI� WKH� :RUOG� +HDOWK�2UJDQL]DWLRQ� E\� ,:$� 3XEOLVKLQJ�� /RQGRQ�� 8.� ������ :RUOG� +HDOWK�2UJDQL]DWLRQ���� $OOHQ�0��&ODQF\�-� .LUPH\HU *��6PLWK 1��0LFURELDO�PRQLWRULQJ�RI�GULQNLQJ�ZDWHU� SUHYHQWV� ZDWHU� ERUQH� GLVHDVHV� DQG� WKH� PRRQ� LV� PDGH� RI JUHHQ�FKHHVH�� �������������


