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&RQWHQWV�

�
��� %DFNJURXQG����������������������������������������������������������������������������������������������������������������������� ��
��� 5HYLHZ�RI�5HOHYDQW�([LVWLQJ�:DWHU�$OORFDWLRQ�3ROLFLHV�DQG�5XOHV ��������������������������������� ��

���� +LVWRU\��������������������������������������������������������������������������������������������������������������������� ��
���� 7503�:DWHU�$OORFDWLRQ�3ROLFLHV���������������������������������������������������������������������������� ��
���� 7503�:DWHU�$OORFDWLRQ�5XOHV ������������������������������������������������������������������������������� ��

��� 2SWLRQV�IRU�,PSURYLQJ�:DWHU�8VH�(IILFLHQF\�DQG�)OH[LELOLW\ ���������������������������������������� ���
���� :DWHU�XVDJH�FRPSDUHG�WR�FXUUHQW�DOORFDWLRQV�������������������������������������������������������� ���
���� :K\�VHHN�WR�LPSURYH�ZDWHU�XVH�HIILFLHQF\"���������������������������������������������������������� ���
���� %DUULHUV�WR�LPSURYHG�HIILFLHQF\����������������������������������������������������������������������������� ���
���� 2SWLRQV ������������������������������������������������������������������������������������������������������������������ ���
���� 5HVSRQVLYHQHVV�RI�$OORFDWLRQ�6\VWHP������������������������������������������������������������������� ���

��� 3ROLF\�2SWLRQV�IRU�$OORFDWLQJ�1HZO\�$YDLODEOH�:DWHU �������������������������������������������������� ���
���� 6RLO�DQG�FURS�EDVHG�LUULJDWLRQ�DSSOLFDWLRQ�UDWHV ���������������������������������������������������� ���
���� 6HDVRQDO�DOORFDWLRQV ���������������������������������������������������������������������������������������������� ���
���� 8QLIRUP�SHU�KHFWDUH�LUULJDWLRQ�DOORFDWLRQV ������������������������������������������������������������ ���
���� :HE�EDVHG�WUDQVIHU�UHJLPH������������������������������������������������������������������������������������ ���
���� $JJUHJDWHG�ZDWHU�SHUPLWV ������������������������������������������������������������������������������������� ���
���� 8VHU�GULYHQ�:DWHU�0DQDJHPHQW�3ODQV������������������������������������������������������������������ ���
���� 3ULRULWLHV�IRU�ZDWHU�XVH�VSHFLILHG�LQ�7503����������������������������������������������������������� ���
���� (QDEOLQJ�SK\VLFDO�DFFHVV�WR�DXJPHQWHG�ZDWHU ������������������������������������������������������ ���

��� 3RWHQWLDO�&KDQJHV�WR�([LVWLQJ�3ROLF\�DQG�5XOHV������������������������������������������������������������� ���
���� &RQWH[W ������������������������������������������������������������������������������������������������������������������ ���
���� 7503�SROLF\�FKDQJHV ������������������������������������������������������������������������������������������� ���
���� 7503�UXOH�FKDQJHV����������������������������������������������������������������������������������������������� ���

��� &RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV ������������������������������������������������������������������������������� ���
��� $FNQRZOHGJHPHQWV��������������������������������������������������������������������������������������������������������� ���
��� %LEOLRJUDSK\ ������������������������������������������������������������������������������������������������������������������� ���
��� $SSHQGLFHV ��������������������������������������������������������������������������������������������������������������������� ���

$SSHQGL[��� :DLPHD�:DWHU�$OORFDWLRQ�3ROLFLHV��&KDSWHU�����7503 ������������������������� ���
$SSHQGL[��� :DLPHD�:DWHU�$OORFDWLRQ�5XOHV��&KDSWHU�����7503����������������������������� ���
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��� %DFNJURXQG�

�
7KLV� UHSRUW� DVVHVVHV� WKH�ZDWHU� DOORFDWLRQ� LVVXHV� DQG�SROLF\�FRQWH[W� IRU� LPSOHPHQWDWLRQ�RI� D�
ZDWHU� DXJPHQWDWLRQ� GDP� EHLQJ� LQYHVWLJDWHG� IRU� WKH� :DLPHD� :DWHU� $XJPHQWDWLRQ�
&RPPLWWHH¶V� IHDVLELOLW\� VWXG\� IRU� D� ZDWHU� VWRUDJH� VFKHPH� WR� DXJPHQW� WKH� VXPPHU� ZDWHU�
UHVRXUFHV�RI�WKH�:DLPHD�3ODLQV��
�
7KH�UHSRUW�UHYLHZV�RSWLRQV�IRU�HQFRXUDJLQJ�ZDWHU�XVH�HIILFLHQF\��VXPPDULVHV�H[LVWLQJ�ZDWHU�
DOORFDWLRQ� SROLFLHV� DQG� UXOHV�� DQG� VXJJHVWV� SRVVLEOH� FKDQJHV� WR� H[LVWLQJ� SROLF\� DQG� UXOHV� WR�
DFFRPPRGDWH� ZDWHU� UHOHDVHV� IURP� D� VWRUDJH� GDP� LI� EXLOW� LQ� WKH� XSSHU� FDWFKPHQWV� RI� WKH�
:DLPHD� %DVLQ�� � &RPPHQWDU\� LV� SURYLGHG� EDVHG� RQ� WKH� SUHVXPSWLRQ� WKDW� WKH� PRVW� OLNHO\�
VFKHPH�ZLOO�EH�D�GDP�EXLOW� LQ� WKH�XSSHU�/HH�5LYHU�DQG� UHOHDVLQJ�DXJPHQWHG� IORZV� LQWR� WKH�
ULYHU�GXULQJ�WKH�LUULJDWLRQ�VHDVRQ��
�

��� 5HYLHZ�RI�5HOHYDQW�([LVWLQJ�:DWHU�$OORFDWLRQ�3ROLFLHV�DQG�5XOHV�

7KLV� VHFWLRQ� VXPPDULVHV� WKH� FXUUHQW� ZDWHU� DOORFDWLRQ� SROLFLHV� DQG� UXOHV� UHOHYDQW� WR� WKH�
:DLPHD� FDWFKPHQW� LQ�7'&¶V�7DVPDQ�5HVRXUFH�0DQDJHPHQW�3ODQ��3DUW�9�� FKDSWHUV� ��±���
LQFOXGLQJ�XSGDWHV�WR�ZDWHU�DOORFDWLRQ�UXOHV�QRWLILHG�LQ�9DULDWLRQ����RQ����-DQXDU\������ZKLFK�
DUH� LQWHQGHG� WR� OLPLW� UH�DOORFDWLRQ� RI�ZDWHU� XQWLO�ZDWHU� DXJPHQWDWLRQ� LV� LPSOHPHQWHG�� � 7KH�
SRWHQWLDO� LQIOXHQFH� RI� WKHVH� SROLFLHV� DQG� UXOHV� RQ� DSSURYDOV� QHHGHG� IRU� WKH� ZDWHU�
DXJPHQWDWLRQ� VFKHPH� LV� FRPPHQWHG� XSRQ�� � 6HFWLRQ� �� WKHQ� FRPPHQWV� RQ� SRWHQWLDO� FKDQJHV�
QHHGHG�WR�SROLFLHV�DQG�UXOHV�WR�DFFRPPRGDWH�WKH�ZDWHU�DXJPHQWDWLRQ�VFKHPH��
�
���� +LVWRU\�
3DUW�9�RI�WKH�7503�FRQWDLQV�SROLFLHV�DQG�UXOHV�GHYHORSHG�DQG�UHILQHG�IURP�WKH�HDUO\�:DLPHD�
ZDWHU� PDQDJHPHQW� SODQV� �1HOVRQ� &DWFKPHQW� DQG� 5HJLRQDO� :DWHU� %RDUG� ������ 1HOVRQ�
&DWFKPHQW� DQG�5HJLRQDO�:DWHU�%RDUG� ������1HOVRQ�0DUOERURXJK�5HJLRQDO�&RXQFLO� ������
ZKLFK�DSSOLHG�WKH�UHVXOWV�RI�JHRK\GURORJLFDO�VWXGLHV�DQG�PRGHOOLQJ�WR�SURJUHVVLYHO\�VHW�ZDWHU�
DOORFDWLRQ�OLPLWV�IRU�WKH�WKUHH�DTXLIHUV�DQG�LQWHUFRQQHFWHG�ULYHUV�DFURVV�WKH�:DLPHD�%DVLQ����
�
%\� ������ZLWK� WKH�'HOWD�=RQH�ZDWHU� DOORFDWLRQ� OLPLW� EHLQJ� UHDFKHG�� DOO�ZDWHU�PDQDJHPHQW�
]RQHV�ZLWKLQ�WKH�:DLPHD�FDWFKPHQW�ZHUH�IXOO\�DOORFDWHG���,Q�WKH�:DL�LWL�=RQH��WKH�ULYHU�DQG�
JURXQGZDWHU� UHVRXUFH�KDG�EHHQ�RYHU�DOORFDWHG�VLQFH������� � µ2YHU�DOORFDWHG¶�PHDQV� WKDW� WKH�
IORZV�DOORFDWHG�XQGHU�ZDWHU�SHUPLWV�H[FHHG�ZDWHU�DYDLODEOH�DV�H[SUHVVHG�LQ�ZDWHU�DOORFDWLRQ�
OLPLWV�� HYHQ� DIWHU� DOORZLQJ� IRU� D� VHFXULW\� RI� VXSSO\� WDUJHW� RI� ���� RI� DOORFDWLRQV� EHLQJ�
DYDLODEOH�GXULQJ�D����\HDU�GURXJKW��7DVPDQ�'LVWULFW�&RXQFLO����������
�
,Q�WKH�:DL�LWL�9DOOH\��ZDWHU�DOORFDWLRQV�IRU�H[WUDFWLRQ�H[FHHGHG�DVVHVVHG�UHVRXUFH�DYDLODELOLW\�
GXULQJ�D���\HDU�GURXJKW�E\�DERXW������)HQHPRU�HW�DO�����������7KH�.DLQXL�'DP�±�WKH�:DL�LWL�
ZDWHU�DXJPHQWDWLRQ�VFKHPH���KDV�EHHQ�EXLOW�WR�UHOLHYH�WKH�RYHU�DOORFDWLRQ�LQ�WKH�:DL�LWL�=RQH���
7KH�FXUUHQW�SURSRVDO� WR�FRQVWUXFW�D�GDP�LQ� WKH�XSSHU�/HH� WULEXWDU\�RI� WKH�:DLPHD�5LYHU� LV�
LQWHQGHG�WR�EULQJ�VLPLODU�UHOLHI�DQG�DOORZ�H[SDQVLRQ�RI�LUULJDWLRQ��XUEDQ�DQG�RWKHU�ZDWHU�XVHV�
IRU�WKH�UHVW�RI�WKH�:DLPHD�3ODLQV��
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:DWHU�DOORFDWLRQ�UHPDLQV�D�KLJKO\�YLVLEOH�LVVXH��DV�HYLGHQFHG�E\�UHVSRQVHV�WR�WKH�7'&¶V������
5XUDO�)XWXUHV�TXHVWLRQQDLUH�VHQW�WR�UXUDO�UDWHSD\HUV��7'&��������
7KH�)O\HU�UHVSRQVHV�FRQVLGHUHG�WKH�DOORFDWLRQ�DQG�PDQDJHPHQW�RI�ZDWHU�DV�WKH�WRS�SULQFLSDO�
LVVXH�IRU�UXUDO�DUHDV�LQ�WKH�QHDU�IXWXUH����5HVSRQGHQWV�UHTXHVWHG�D�UHYLHZ�RI�WKH�IUDPHZRUNV�
IRU�PDQDJLQJ� VFDUFH� UHVRXUFHV�� SDUWLFXODUO\�ZDWHU�� � 6XJJHVWLRQV� LQFOXGHG�PRYLQJ� IURP� WKH�
µILUVW�LQ�ILUVW�VHUYHG�SULQFLSOH¶�WR�DQ�DSSURDFK�ZKLFK�SURWHFWV�WKH�UHVRXUFH�IRU�NH\�XVH�YDOXHV��
�
,Q� WKH� FRQWH[W� RI� WKH� :DLPHD� :DWHU� $XJPHQWDWLRQ� SURMHFW�� WKH� FRPPXQLW\� RSLQLRQV�
FDQYDVVHG� LQ� WKH� (65� VWXG\� �:LQVWDQOH\� HW� DO��� ������ VXJJHVW� LQLWLDWLYHV� RQ� ZDWHU� XVH�
HIILFLHQF\�VKRXOG�EH�GHYHORSHG�DV�SDUW�RI�WKH�ZDWHU�VWRUDJH�SURMHFW����
�
���� 7503�:DWHU�$OORFDWLRQ�3ROLFLHV�
3ROLFLHV� �FKDSWHU� ���� 7503�� UHOHYDQW� WR� ZDWHU� DOORFDWLRQ� IURP� WKH�:DLPHD�:$&� SURMHFW�
DGGUHVV��

x� WKH�HIIHFWV�RI�ZDWHU�WDNHV�RQ�ZDWHU�ERGLHV�DQG�IORZV����������
x� WKH�FRPSHWLWLRQ�IRU�ZDWHU�DPRQJ�GLIIHUHQW�XVHUV�DQG�W\SHV�RI�XVH���������DQG��
x� HQFRXUDJHPHQW�RI�ZDWHU�DXJPHQWDWLRQ�����������

3ROLFLHV�UHOHYDQW�WR�WKH�:DLPHD�FDWFKPHQW�KDYH�EHHQ�H[WUDFWHG�LQ�$SSHQGL[������
�
,Q�VXPPDU\��WKH�PDQDJHPHQW�REMHFWLYHV�LGHQWLILHG�IRU�:DLPHD�FDWFKPHQW�ULYHUV�DQG�DTXLIHUV�
XQGHU� ,VVXH� ����� �6FKHGXOH� ������ UHIHU� $SSHQGL[� ����� ZLOO� EH� EHWWHU� DFKLHYHG� WKURXJK�
SURYLVLRQ� RI�ZDWHU� DXJPHQWDWLRQ� WKDQ� WKURXJK� QRW� SURFHHGLQJ�ZLWK� LW�� � 2EMHFWLYHV� VXFK� DV�
PDLQWDLQLQJ�PLQLPXP� IORZV�� SUHYHQWLQJ� VDOWZDWHU� LQWUXVLRQ� DQG�PDLQWDLQLQJ� DQ� DFFHSWDEOH�
VHFXULW\�RI�VXSSO\�IRU�ZDWHU�XVHUV�ZLOO�EH�PRVW�HDVLO\�DFKLHYHG�WKURXJK�ZDWHU�DXJPHQWDWLRQ����
$FKLHYLQJ�REMHFWLYHV�IRU�LQVWUHDP�YDOXHV�LQ�WKH�ORZHU�SDUW�RI�WKH�:DLPHD�5LYHU�DIIHFWHG�E\�
VLJQLILFDQW� VXPPHU� IORZ� ORVVHV� ZLOO� EH� FOHDUO\� GHPRQVWUDEOH�� +RZHYHU�� DFKLHYLQJ� WKH�
REMHFWLYHV� IRU� LQVWUHDP�YDOXHV� LQ�RWKHU�SDUWV�RI� WKH� ULYHU� V\VWHP�� LV�DW� WKLV� ILUVW� VWDJH�RI� WKH�
LQYHVWLJDWLRQV� OHVV� FOHDU�� � :DWHU� TXDOLW\�� UHFUHDWLRQDO� XVHV�� ILVKHU\� KDELWDW�� DQG� FXOWXUDO��
VSLULWXDO�DQG�ODQGVFDSH�YDOXHV�ZLOO�DOO�EH�DIIHFWHG�WR�VRPH�H[WHQW�E\�WKH�PRGLILHG�IORZ�UHJLPH�
DQG�TXDOLW\�RI�ZDWHU�UHOHDVHG�EHORZ�WKH�GDP��HVSHFLDOO\�LQ�WKH�/HH�5LYHU�IURP�WKH�GDP�WR�WKH�
:DLURD� FRQIOXHQFH��:KHWKHU� WKHVH� FKDQJHV�ZLOO� EH�EHQHILFLDO� RU� SRWHQWLDOO\� DGYHUVH� DQG� WR�
ZKDW�H[WHQW��DQG�RYHU�ZKDW�WLPHIUDPH��LV�\HW�WR�EH�FRQILUPHG��
�
3URSRVHG�SROLFLHV���������DQG���������KDYH�EHHQ�DGGHG�LQ�9DULDWLRQ��������-DQXDU\�������WR�
DYRLG�IXUWKHU�VWUHVV�EHLQJ�SODFHG�RQ�ZDWHU�UHVRXUFHV�FRQQHFWHG�WR�WKH�:DLURD�:DLPHD�ULYHU�
DQG�WR�IRUPDOLVH�&RXQFLO¶V�UHVSRQVHV�WR�ORZ�IORZV�XQWLO�ZDWHU�DXJPHQWDWLRQ�LV�SURYLGHG�IRU�
WKH� FDWFKPHQW�� � 6LPLODUO\�� D� FKDQJH� WR� SROLF\� �������� UHODWLQJ� WR� µERQD� ILGH¶� UHYLHZV� RI�
DOORFDWLRQV� RQ� ZDWHU� SHUPLWV� VHHNV� WR� OLPLW� DQ\� LQFUHDVH� LQ� DFWXDO� ZDWHU� XVDJH� LQ� ZDWHU�
PDQDJHPHQW�]RQHV�FRQQHFWHG�WR�WKH�:DLURD�:DLPHD�ULYHUV���7KHVH�SROLFLHV�ZLOO�EH�DEOH�WR�EH�
UHOD[HG�ZKHQ�DQ�DXJPHQWDWLRQ�VFKHPH�LV�LQ�RSHUDWLRQ��
�
2WKHU� SROLFLHV� UHODWLQJ� WR� FRPSHWLWLRQ� IRU� ZDWHU� ������� DGGUHVV� HTXLWDEOH� ZDWHU� DOORFDWLRQ��
VHFXULW\�RI�VXSSO\�DQG�HIILFLHQW�ZDWHU�XVH���3ROLF\���������HVWDEOLVKHV�D�PLQLPXP�VHFXULW\�RI�
VXSSO\�VWDQGDUG�RI�D�����UHGXFWLRQ� LQ�DOORFDWLRQ�GXULQJ�D����\HDU�GURXJKW��DOWKRXJK�UHFHQW�
LUULJDWRU� H[SHULHQFH� RI� GURXJKW� LQGLFDWHV� WKDW� D� KLJKHU� OHYHO� RI� VHFXULW\� LV� GHVLUDEOH� DV�
LUULJDWLRQ� EHFRPHV� PRUH� LQWHJUDO� WR� VXVWDLQHG� FURS� SURGXFWLRQ�� 3ROLFLHV� LQ� ����� FDQ� EH�
DGGUHVVHG� WKURXJK� GHVLJQ� RI� WKH� VFKHPH� ZDWHU� DOORFDWLRQ� IUDPHZRUN�� DQG� DUH� WDNHQ� LQWR�
DFFRXQW�LQ�WKLV�UHSRUW�� �:DWHU�DXJPHQWDWLRQ�LV�HQFRXUDJHG�XQGHU�SROLF\���������DV�D�ZD\�WR�
LPSURYH� VHFXULW\� RI� VXSSO\�� DQG� SROLF\� �������� HQKDQFHV� WKH� RSWLRQV� IRU� WUDQVIHUV� RI�ZDWHU�
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SHUPLWV�ZKHQ� WKH� VXSSO\�KDV�EHHQ�DXJPHQWHG�� �7KH�DXJPHQWDWLRQ� VFKHPH�FDQ�EH� VHW�XS� WR�
LPSOHPHQW�ERWK�RI�WKHVH�SROLFLHV����
�
3ROLFLHV�UHODWLQJ�GLUHFWO\�WR�ZDWHU�DXJPHQWDWLRQ��������HQFRXUDJH�DQG�VXSSRUW�GHYHORSPHQW�RI�
ZDWHU� DXJPHQWDWLRQ� VFKHPHV�� 7KH� SURSRVHG� VFKHPH� LV� FOHDUO\� FRQVLVWHQW� ZLWK� WKLV� SROLF\�
GLUHFWLRQ�� 3ROLF\� ������� VWDWHV� WKH� FULWHULD� XQGHU� ZKLFK� WKH� OHYHO� RI� VXSSRUW� IRU� D� ZDWHU�
DXJPHQWDWLRQ� VFKHPH� LV� WR� EH� GHWHUPLQHG�� WKHVH� QLQH� FULWHULD� DUH� D� XVHIXO� JXLGH� IRU�
FRPSOHWLRQ� RI� WKH�$((� IRU� WKH� SURMHFW� DQG� IRU� GHVLJQ� RI� TXHVWLRQQDLUHV� IRU� HYDOXDWLQJ� WKH�
OHYHO�RI�VXSSRUW�IRU�D�VFKHPH��
�
���� 7503�:DWHU�$OORFDWLRQ�5XOHV�
:DWHU� DOORFDWLRQ� UXOHV� UHOHYDQW� WR� WKH�:DLPHD� FDWFKPHQW�KDYH�EHHQ�H[WUDFWHG� LQ�$SSHQGL[�
������7KH�PDLQ�ZDWHU�DOORFDWLRQ�UXOHV��FKDSWHU�����7503��UHOHYDQW�WR�WKH�:DLPHD�FDWFKPHQW�
DUH� WKRVH�VHWWLQJ�DOORFDWLRQ� OLPLWV� IRU�HDFK�RI� WKH�ZDWHU�PDQDJHPHQW�]RQHV� LQ�)LJXUH�����(�
�H[WUDFWHG�EHORZ����$OO�WKHVH�ZDWHU�PDQDJHPHQW�]RQHV�DUH�FXUUHQWO\�IXOO\�DOORFDWHG��
�

:$7(5�0$1$*(0(17�=21(6� $//2&$7,21�/,0,76�
�/,75(6�3(5�6(&21'��

:DL�LWL�=RQHV�
:DL�LWL�'DP�6HUYLFH�=RQH�IROORZLQJ�FRPPHQFHPHQW�RI�WKH�
GLVFKDUJH�IURP�WKH�:DL�LWL�&RPPXQLW\�:DWHU�
$XJPHQWDWLRQ�6FKHPH��SURYLGHG�WKH�VFKHPH�LV�LQ�
RSHUDWLRQ��

����O�VHF�

:DL�LWL�=RQH��QRW�LQFOXGLQJ�WKH�:DL�LWL�'DP�6HUYLFH�=RQH��� 6XEMHFW�WR�FRQGLWLRQ��F��
:DLPHD�=RQHV�

�5HVHUYRLU�� ����
8SSHU�&DWFKPHQWV��:DLURD��/HH�DQG�5RGLQJ�5LYHUV�� ��
:DLPHD�:HVW� ����
+RSH�DQG�(DVWHUQ�+LOOV� ���
*ROGHQ�+LOOV�� ����
'HOWD� �����>VXEMHFW�WR�FRQGLWLRQ�

�F��LL�@�
8SSHU�&RQILQHG�$TXLIHU� ����
/RZHU�&RQILQHG�$TXLIHU� ����
1RWHV��
�����$OORFDWLRQ�OLPLWV�DUH�IRU�WKH�SHULRG�1RYHPEHU�WR�$SULO���7KH\�DUH�FDOFXODWHG�DV�VXP�RI�ZHHNO\�
SHUPLW�DOORFDWLRQV��DQG�UHIHU�WR�VXUIDFH�RU�JURXQGZDWHU�WDNHV��EXW�GR�QRW�LQFOXGH�WDNHV�IURP�
VWRUDJH�

�
,Q�DGGLWLRQ��5XOH��������DOORZV�DV�D�SHUPLWWHG�DFWLYLW\��EXW�VXEMHFW�WR�FRQGLWLRQV��WKH�WDNLQJ�RI�
XS� WR� �� P��GD\� ZLWKRXW� D� FRQVHQW� DQG� KHQFH� ZLWKRXW� QHHGLQJ� WR� EH� ZLWKLQ� WKH� UHOHYDQW�
DOORFDWLRQ�OLPLW��
�
,W�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKDW�WKH�DOORFDWLRQ�OLPLWV�LQ�)LJ�����(�DSSO\�LQ�FRQMXQFWLRQ�ZLWK�
D�VHULHV�RI�WKUHH�ZDWHU�UDWLRQLQJ�VWHSV�LPSRVHG�XQGHU�5XOHV���������UHQHZDOV�RI�ZDWHU�SHUPLWV�
DV�D�FRQWUROOHG�DFWLYLW\�����������QHZ�DSSOLFDWLRQV�IRU�ZDWHU�SHUPLWV�ZLWKLQ�DOORFDWLRQ�OLPLWV�DV�
�������������������������������������������������
�
�

��6LQFH� WKLV�UHSRUW�ZDV�ILUVW�GUDIWHG��7'&�RQ����-DQXDU\������QRWLILHG�9DULDWLRQ����WR� WKH�7503�ZKLFK�
UHPRYHV�DOORFDWLRQ�OLPLWV�IRU�VRPH�:DLPHD�]RQHV�WR�DYRLG�UH�DOORFDWLRQ�RI�ZDWHU�ZKLFK�FRXOG�H[DFHUEDWH�
WKH�VHFXULW\�RI�VXSSO\�SUREOHPV�GXULQJ�GU\�VXPPHUV���$V�RI�0DUFK�������IXUWKHU�VXEPLVVLRQV�KDYH�\HW�WR�
EH�UHFHLYHG��DQG�IROORZLQJ�WKDW��&RXQFLO�ZLOO�KROG�D�KHDULQJ�RI�DOO�VXEPLVVLRQV��
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D�FRQWUROOHG�DFWLYLW\��DQG���������QHZ�DSSOLFDWLRQV�ZLWKLQ�DOORFDWLRQ�OLPLWV�DV�D�GLVFUHWLRQDU\�
DFWLYLW\��� �5DWLRQLQJ�VWHSV�DSSO\� WR�ZDWHU�SHUPLWV�ZKHQ�GURXJKW� WULJJHUV�DUH� UHDFKHG�DQG� WR�
PDLQWDLQ�PLQLPXP�IORZV�H[WUDFWHG�IURP�6FKHGXOH�����&�EHORZ���7KH�UDWLRQLQJ�VWHSV�DUH�����
WKHQ�����WKHQ�����FXWV�RI� WKH�ZHHNO\�DOORFDWLRQ�RQ�HDFK�ZDWHU�SHUPLW��ZLWK� ORZHU�FXWV�RI�
�����������WKHQ�����DSSO\LQJ�WR�SHUPLWV�IRU�FRPPXQLW\�ZDWHU�VXSSO\�
�
7KH�GHVLJQ�DQG�RSHUDWLRQ�RI�DOORFDWLRQ�OLPLWV�DQG�UDWLRQLQJ�UHVWULFWLRQV�KDYH�EHHQ�UHYLHZHG�LQ�
D� VHSDUDWH� UHSRUW� IRU� 7'&� �)HQHPRU�� ������� � $Q� DOORFDWLRQ� OLPLW� UHSUHVHQWV� WKH�PD[LPXP�
VXVWDLQDEOH� UDWH� RI�ZDWHU� WDNH� DEOH� WR� EH� DOORFDWHG� LQ� WKDW� ]RQH�ZKHQ� WKH� WDNH� LV� QRW� XQGHU�
UHVWULFWLRQ�� �6R� LW� LV� WKH�VXP�RI�ZHHNO\�DOORFDWLRQV�RQ�ZDWHU�SHUPLWV� IRU� WKDW�]RQH�� ODZIXOO\�
DEOH�WR�EH�WDNHQ�GXULQJ�D�QRUPDO�LUULJDWLRQ�VHDVRQ��QRW�GXULQJ�D�GURXJKW����
�
:KHQ�FRQVLGHUHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�UDWLRQLQJ�VWHSV�LQ�5XOH���������WKH�DOORFDWLRQ�OLPLW�
GXULQJ�D����\HDU�GURXJKW�FRUUHVSRQGV�WR�WKH�HQG�RI�6WHS����D�����FXW��DQG�LV�WKHUHIRUH�����
OHVV� WKDQ� WKH� OLPLWV� VWDWHG� LQ� )LJ� ����(� DERYH�� � :KDW� LV� QRW� VWDWHG� LQ� WKH� 7503� LV� WKH�
IUHTXHQF\� RI� GURXJKW� DW� ZKLFK� WKH� ���� DQG� ���� FXWV� �6WHS� �� DQG� �� UDWLRQLQJ�� ZRXOG� EH�
LPSRVHG�� � %HFDXVH� WKH� PLQLPXP� IORZV� KDYH� EHHQ� UHDFKHG� VR� UDSLGO\� LQ� WKH� WZR� UHFHQW�
GURXJKWV����������DQG���������±����DQG���\HDU�UHWXUQ�SHULRGV�UHVSHFWLYHO\���WKHVH�����DQG�
���� FXWV� LQ� DOORFDWLRQ� KDYH� RFFXUUHG� PXFK� HDUOLHU� WKDQ� ZDWHU� XVHUV� KDG� H[SHFWHG�� � 7KH�
FXUUHQW� VHFXULW\� RI� VXSSO\� GRHV� QRW� PHHW� WKH� &RXQFLO¶V� WDUJHW� DQG� WKLV� DORQH� MXVWLILHV�
FRQVLGHUDWLRQ�RI�WKH�QHHG�IRU�ZDWHU�DXJPHQWDWLRQ���,W�LV�DUJXDEOH�WKDW�HYHQ�WKH�7'&¶V�WDUJHWHG�
VHFXULW\�RI�VXSSO\�OHYHO������FXW�LQ�D����\HDU�GURXJKW��LV�QRZ�XQDFFHSWDEOH�WR�:DLPHD�ZDWHU�
XVHUV���7KLV�LV�ERUQH�RXW�LQ�WKH�VXUYH\�ZRUN�FDUULHG�RXW�E\�(65�LQ�ZKLFK�RYHU�����RI�D�IRFXV�
JURXS�RI�ZDWHU�XVHUV�VDLG�WKH\�ZDQWHG�IXOO�VXSSO\�LQ�DW�OHDVW�D����\HDU�GURXJKW��:LQVWDQOH\�HW�
DO���������7DEOH�����
�
$�UHFHQW�UHYLHZ�RI� WKH�EDVLV�IRU� WKH�DOORFDWLRQ�OLPLWV�VHW� LQ�WKH�:DLPHD�%DVLQ�VXJJHVWV� WKDW�
WKH�DOORFDWLRQ�OLPLWV�SUHYLRXVO\�VHW�LQ�WKH�7503�IRU�D�QRUPDO�\HDU�DUH�DERXW�ULJKW��)HQHPRU��
������� � +RZHYHU�� JLYHQ� WKDW� ODUJHU� WKDQ� H[SHFWHG� UDWLRQLQJ� FXWV� LQ� DOORFDWLRQV� DUH� QHHGHG�
GXULQJ�GU\�VXPPHUV��WKH�:DLPHD�%DVLQ�FDQ�EH�VDLG�WR�EH�RYHU�DOORFDWHG�GXULQJ�WKRVH�HYHQWV��
DV�VWDWHG�E\�7'&��7503�&KDSWHU�����SS�����DQG����������
�
7KH� SRRU� VHFXULW\� RI� VXSSO\� LV� EURXJKW� DERXW� E\� WKH� LQFUHDVHG� UDWH� RI� IORZ� GHFOLQH� LQ� WKH�
:DLPHD�5LYHU���7KH�KLVWRU\�RI�WKH�ORZ�IORZ�WULJJHUV�ZKLFK�LQWURGXFH�WKH����������DQG�����
ZDWHU�UDWLRQLQJ�VWHSV�LV�LPSRUWDQW��ERWK�WR�XQGHUVWDQG�ZK\�WKH�WULJJHUV�KDYH�FKDQJHG�DQG�KRZ�
WKH\�DUH�LQWHQGHG�WR�RSHUDWH��$V�DQ�H[DPSOH��0LQLPXP�)ORZ�LV�QRZ�GHILQHG�LQ�WKH�7503�DV�
IROORZV��
�
0LQLPXP�)ORZ���PHDQV�WKH�IORZ�UHJLPH�WKDW�LV�UHTXLUHG�DV�VHW�RXW�LQ�WKH�SROLFLHV�DQG�UXOHV�
RI�WKLV�3ODQ��DV�D�PLQLPXP��WR�PDLQWDLQ�RU�SURYLGH�IRU�WKH�VSHFLILHG�XVHV�DQG�YDOXHV�LGHQWLILHG�
IRU� WKDW� ULYHU�� EXW� ZKLFK�� GXULQJ� VHYHUH� GURXJKWV� PD\� EH� IXUWKHU� UHGXFHG� WKURXJK� D�
FRPELQDWLRQ�RI�UHGXFHG�ZDWHU�IORZV�DQG�ZDWHU�DEVWUDFWLRQ��7503��FKDSWHU����
�
:KLOH�0LQLPXP�)ORZV�DUH�VSHFLILHG�IRU�VRPH�ULYHUV�LQ�7DEOH���EHORZ��WKH�FXUUHQW�GHILQLWLRQ�
RI�0LQLPXP�)ORZ�PDNHV� LW� FOHDU� WKDW� WKLV� LV� D� WDUJHW� IORZ�ZKLFK�PD\� EH� EUHDFKHG� GXULQJ�
VHYHUH�GURXJKWV���:KHWKHU�WKLV�IOH[LELOLW\�VKRXOG�EH�UHWDLQHG�IRU�DQ�DXJPHQWHG�ULYHU�ZLOO�QHHG�
IXUWKHU�FRQVLGHUDWLRQ�LQ�VXEVHTXHQW�SKDVHV�RI�WKH�:DLPHD�ZDWHU�DXJPHQWDWLRQ�LQYHVWLJDWLRQV��
DV�UHOHDVHV�RI�ZDWHU�IURP�D�UHVHUYRLU�SURYLGH�PRUH�DELOLW\�WR�DOZD\V�DFKLHYH�VXFK�D�PLQLPXP�
IORZ��
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7$%/(����(;75$&7('�)520�6&+('8/(�����&��
0,1,080�)/2:6�$1'�75,**(56�)25�5$7,21,1*�

:DWHU�0DQDJHPHQW�=RQH� /RFDWLRQ� 0LQLPXP�)ORZ�
�O�VHF��

7ULJJHU�IRU�)LUVW�
5DWLRQLQJ�6WHS�

7ULJJHU�IRU�
&RQVXOWDWLRQ�

�O�VHF��
:DLPHD�=RQHV�

5HVHUYRLU�=RQH�
8SSHU�&DWFKPHQWV�
=RQH��
:DLPHD�:HVW�=RQH�
8&$�=RQH�

:DLPHD�
5LYHU�IORZ�
DQ\ZKHUH�

�����
�1RY±$SU��
�
�����
�0D\±2FW��

�����O�VHF�LQ�
:DLURD�*RUJH�DW�
,UYLQHV�
�
6LWH�1R��������

�����LQ�
:DLURD�
5LYHU�DW�
,UYLQHV�

5RGLQJ�5LYHU�
1=06�
����1����
��������
��������

����
DV�IURP�
�����

�����O�VHF�LQ�
:DLURD�*RUJH�DW�
,UYLQHV�
6LWH�1R��������

�����LQ�
:DLURD�
5LYHU�DW�
,UYLQHV�

:DL�LWL�=RQH�DQG�
:DL�LWL�'DP�6HUYLFH�
=RQH�

$W�
/LYLQJVWRQH�
5RDG�

1RQH�
�1RY±$SU��
�
����
�0D\±2FW��

����O�VHF� �

3HDUO�
&UHHN� ���

����PLOOLVLHPHQV�
SHU�FHQWLPHWUH�LQ�
DQ\�XVHG�ERUH�

'HOWD�=RQH� :DLPHD�
5LYHU�IORZ�
DQ\ZKHUH�

����
�

�����O�VHF�LQ�:DLURD�
5LYHU�DW�,UYLQHV�

�
6LWH�1R��������

�����LQ�
:DLURD�
5LYHU�DW�
,UYLQHV�

8&$�=RQH�
/&$�=RQH�
*ROGHQ�+LOOV�=RQH�
+RSH�DQG�(DVWHUQ�
+LOOV�=RQH�

:DLPHD�
5LYHU�IORZ�
DQ\ZKHUH��

�
6WHS���UDWLRQLQJ�
LQWURGXFHG�ZKHQ�
6WHS���LQWURGXFHG�
IRU�5HVHUYRLU�
=RQH�

�

�
�
:KHQ�WKH�:DWHU�&KDSWHU�RI�WKH�7503�ZDV�ILUVW�QRWLILHG�LQ�1RYHPEHU�������WKH�PLQLPXP�
IORZ�LQ�WKH�:DLPHD�5LYHU�ZDV�UDLVHG�WR�����OLWUHV�SHU�VHFRQG�IURP�WKH�����O�VHF�KLVWRULFDO�
�0DUFK�������PHDVXUHG�PLQLPXP�ILUVW�VHW�LQ�WKH������:DLPHD�:DWHU�0DQDJHPHQW�3ODQ���
7KLV�KLJKHU�IORZ�ZDV�DQ�HVWLPDWH�DW�WKDW�WLPH�RI�WKH�PLQLPXP�IORZ�QHHGHG�WR�³SURYLGH�
UHDVRQDEOH�OHYHOV�RI�LQVWUHDP�KDELWDW�IRU�PRVW�VSHFLHV�RI�QDWLYH�ILVK�DQG�IRU�MXYHQLOH�WURXW�LQ�
WKH�WKUHH�UHDFKHV��DQG�EHWWHU��DOWKRXJK�IDU�IURP�RSWLPDO��OHYHOV�RI�KDELWDW�IRU�DGXOW�WURXW�DQG�
IDVW�ZDWHU�QDWLYH�ILVK�VSHFLHV´��+D\HV����������7KH�����O�VHF�IORZ�ZDV�DW�WKDW�WLPH�WKH�
HVWLPDWHG�µQDWXUDO¶����\HDU�ORZ�IORZ�DW�&KDOOLHV�,VODQG��MXVW�DERYH�WKH�$SSOHE\�%ULGJH��7'&��
�������+D\HV��������DOVR�VWDWHG�WKDW�WR�HQVXUH�IUHH�SDVVDJH�RI�WURXW�WKURXJKRXW�WKH�HQWLUH�
:DLURD�:DLPHD�PDLQVWHP��D�PLQLPXP�IORZ�RI�DW�OHDVW�����O�VHF�ZRXOG�EH�UHTXLUHG���1RWH�
WKDW�D�UDQJH�RI�SDUWLHV�FRQWHVWHG�WKH�SURSRVHG�PLQLPXP�IORZ�DQG�WKDW�DV�RI�0DUFK������
VXEPLVVLRQV�RQ�WKLV�LVVXH�KDYH�QRW�EHHQ�KHDUG��
�
,Q�WKH�PLQLPXP�IORZ�DVVHVVPHQW�FDUULHG�RXW�IRU�WKH�::$&�SURMHFW��+D\�DQG�<RXQJ��������
RI�WKH�&DZWKURQ�,QVWLWXWH�UHFRPPHQG�WKDW�PDLQWHQDQFH�RI�DGXOW�EURZQ�WURXW�KDELWDW�EH�
�������������������������������������������������
�
�

�� 9DULDWLRQ� ���� ��� -DQXDU\� ������ GHOHWHG� PLQLPXP� IORZV� VKRZQ� KHUH� DV� FURVVHG� RXW�� DQG� DOVR� UDLVHG�
UDWLRQLQJ�WULJJHU�IORZV�VKRZQ�LQ�WKLV�WDEOH��
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DGRSWHG�DV�WKH�FULWLFDO�LQVWUHDP�PDQDJHPHQW�JRDO�IRU�PLQLPXP�IORZ�GHFLVLRQ�PDNLQJ�LQ�WKH�
ORZHU�:DLURD�:DLPHD�5LYHUV���7KH\�SUHVHQW�WKUHH�PLQLPXP�IORZ�RSWLRQV��WKH�0HDQ�$QQXDO�
/RZ�)ORZ�������O�VHF��DV�LGHDO������RI�WKH�KDELWDW�DYDLODEOH�DW�0$/)������O�VHF��DQG�����
�����O�VHF����$SSOLFDWLRQ�RI�WKH�µ����5LYHUV�0RGHO�&¶�VXJJHVWV�WKDW�WKH�����O�VHF�RSWLRQ�ZRXOG�
UHVXOW�LQ�D�����UHGXFWLRQ�LQ�DGXOW�EURZQ�WURXW�QXPEHUV�FRPSDUHG�ZLWK�WKH�0$/)��DQG�IRU�WKH�
����O�VHF�FDVH�DQ�����UHGXFWLRQ��+D\�DQG�<RXQJ���������
�
5HWXUQLQJ� WR�7DEOH� �� DERYH�� WKH�:DLURD�*RUJH� IORZ� DW�ZKLFK� FRQVXOWDWLRQ� DERXW� UDWLRQLQJ��
FRPPHQFHV�������O�VHF��DQG�WKH�WULJJHU�IRU�WKH�ILUVW�UDWLRQLQJ�VWHS�������O�VHF��DUH�LQFUHDVHV�
RQ�WKH�IORZV�SURSRVHG�LQ������������DQG������O�VHF�UHVSHFWLYHO\����7KHVH�IORZV�DOORZ�VRPH�
OHDG�LQ�WLPH�IRU�UDWLRQLQJ�WR�EH�IRUPDOO\�LPSOHPHQWHG�DQG�WR�KDYH�DQ�HDUO\�HIIHFW�LQ�UHGXFLQJ�
WKH� IORZ� UHFHVVLRQ�� HVSHFLDOO\� WKH� GHSOHWLRQ� RI� VWRUDJH� LQ� WKH� DTXLIHUV�� � 7KLV� HDUO\� DFWLRQ�
UHFRJQLVHV�WKDW�6WHS���UDWLRQLQJ��WKH�����FXW�LQ�DOORFDWLRQV��KDV�OLWWOH�HIIHFW�RQ�PDQ\�XVHUV�DV�
PDQ\�DUH�QRW�XVLQJ�PRUH�WKDQ�����RI�WKHLU�DOORFDWLRQV�DW�WKDW�VWDJH��
�
$V�H[SODLQHG�LQ�V�������RI�WKH�7503��SURJUHVVLRQ�IURP�RQH�UDWLRQLQJ�VWHS�WR�WKH�QH[W�XQGHU�
5XOH��������ZRXOG�QRW�QRUPDOO\�KDSSHQ�DW�DQ�LQWHUYDO�RI�OHVV�WKDQ�WZR�ZHHNV���7KHUH�LV�DOVR�
SURYLVLRQ�XQGHU�V����RI�WKH�50$�IRU�WKH�7'&�WR�LVVXH�D�:DWHU�6KRUWDJH�'LUHFWLRQ�UHTXLULQJ�
FXWV�H[FHHGLQJ������6WHS���� LI� WKH�IRUPDO�VWHSV�KDYH�QRW�KDG�VXIILFLHQW�HIIHFW��DQG�WKLV�KDV�
EHHQ�XVHG�RQFH��ZLWK�����FXWV� LPSRVHG�EHWZHHQ����0DUFK�DQG���$SULO������ LQ� WKH�8SSHU�
&DWFKPHQWV�� 5HVHUYRLU�� :DLPHD� :HVW�� 8SSHU� &RQILQHG� $TXLIHU�� *ROGHQ� +LOOV� DQG� 'HOWD�
]RQHV��
�
&KDQJHV�WR�5XOH��������LQ�-DQXDU\������UHPRYHG�DQ\�LUULJDWLRQ�DSSOLFDWLRQ�UDWH�OLPLWV�LQ�WKH�
:DLPHD�:DWHU�0DQDJHPHQW�$UHD���,W�ZDV�XQGHUVWRRG�WKDW�WKH�LQWHQWLRQ�ZDV�RQO\�WR�UHPRYH�
WKH� YDULHG� UDWHV� IRU� GLIIHUHQW� VRLO� W\SHV� WR� OHDYH� D� PD[LPXP� DOORZDEOH� DSSOLFDWLRQ� UDWH� RI�
��PP�ZHHN������P��KD�ZHHN��±�KRZHYHU�� VHWWLQJ�D�PD[LPXP�DOORZDEOH�DSSOLFDWLRQ� UDWH� LV�
QRZ�GHDOW�ZLWK�VROHO\�DV�D�PDWWHU�XQGHU�5XOH��������ZKHQ�:DLPHD�ZDWHU�SHUPLWV�DUH�EHLQJ�
UHQHZHG��
�
7KH�UHQHZDO�RI�H[LVWLQJ�ZDWHU�SHUPLWV�LV�SURYLGHG�IRU�E\�5XOH��������VXEMHFW�WR�WKH�DELOLW\�RI�
&RXQFLO�WR�UHGXFH�WKH�DOORFDWLRQ�LI�SUHYLRXV��µERQD�ILGH¶��XVDJH�KDV�EHHQ�ORZHU�DQG�WKHUH�LV�QR�
GHPRQVWUDEOH�UHDVRQ�ZK\�WKH�DOORFDWLRQ�VKRXOG�EH�NHSW�DV�KLJK�DV�RULJLQDOO\���7KH�µERQD�ILGH¶�
WHVW� LV�XVXDOO\�EDVHG�RQ�DQ�DVVHVVPHQW�RI�ZKHWKHU� WKH� LUULJDEOH�DUHD�VSHFLILHG�RQ�WKH�SHUPLW�
KDV� EHHQ� LUULJDWHG� RU�ZLWK� H[LVWLQJ� LUULJDWLRQ� HTXLSPHQW� FDQ� EH� LUULJDWHG�� �+RZHYHU��ZKHUH�
LUULJDWRUV�DUH�SD\LQJ�IRU�WKH�ZDWHU�WKH\�XVH��VXFK�DV�IURP�WKH�.DLQXL�'DP�LQ�WKH�:DL�LWL��WKH�
ERQD� ILGH� WHVW� ZLOO� QRW� EH� DSSOLHG�� � ,QVWHDG�� XVHUV� DUH� HQFRXUDJHG� WR� WUDQVIHU� WKHLU� XQXVHG�
DOORFDWLRQV�WR�WKRVH�ZKR�FRXOG�XVH�WKHP���$�VLPLODU�V\VWHP�LV�DQ�RSWLRQ�IRU�WKH�:DLPHD�:$&�
DXJPHQWHG�IORZ��
�
)LQDOO\��LI�D�ZDWHU�SHUPLW�DSSOLFDWLRQ�LV�ZLWKLQ�WKH�]RQDO�DOORFDWLRQ�OLPLW�EXW�GRHV�QRW�FRPSO\�
ZLWK�DQ\�RI�WKH�RWKHU�UHVWULFWLRQV��VXFK�DV�WKH�LUULJDWLRQ�DSSOLFDWLRQ�UDWH�RI���PP�ZHHN��WKH�
µERQD� ILGH¶� XVDJH� WHVW�� RU� WKH�ZDWHU� LV� WR� EH� XVHG� RXWVLGH� WKH�1RYHPEHU�$SULO� SHULRG�� UXOH�
�������PDNHV�WKDW�D�GLVFUHWLRQDU\�DFWLYLW\��ZKLFK�7'&�PD\�JUDQW�RU�GHFOLQH��$Q\�DSSOLFDWLRQ�
ZKLFK�ZRXOG�EUHDFK�WKH�]RQDO�DOORFDWLRQ�OLPLW�LV�QRQ�FRPSO\LQJ��LQ�ZKLFK�FDVH�WKH�7'&�FDQ�
RQO\� JUDQW� D� SHUPLW� LI� WKH� HIIHFWV� DUH� VKRZQ� WR� EH� PLQRU�� RU� QRW� FRQWUDU\� WR� WKH� 7503�
REMHFWLYHV�DQG�SROLFLHV��XVXDOO\�D�GLIILFXOW�WDVN��
�
�
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��� 2SWLRQV�IRU�,PSURYLQJ�:DWHU�8VH�(IILFLHQF\�DQG�)OH[LELOLW\�

�
,Q�7'&¶V�GLVFXVVLRQV�ZLWK�:DLPHD�ZDWHU�XVHUV�RYHU�WKH�\HDUV��DQG�LQ�WKH�(65�HYDOXDWLRQ�RI�
FRPPXQLW\�YDOXHV�DQG�ZDWHU�PDQDJHPHQW�RSWLRQV�IRU�WKLV�SURMHFW��:LQVWDQOH\�HW�DO���������LW�
KDV� EHHQ� DFNQRZOHGJHG� WKDW� WDFNOLQJ� LQFUHDVLQJ� ZDWHU� GHPDQG� UHTXLUHV� D� GXDO� DSSURDFK��
ZDWHU�DXJPHQWDWLRQ�DORQJVLGH�XVLQJ�WKH�H[LVWLQJ�ZDWHU�PRUH�HIILFLHQWO\��H�J��VHFWLRQ�������LQ�
7'&��������� �,Q�WKH�IROORZLQJ�VXEVHFWLRQV�ZD\V�WR�DFKLHYH�JUHDWHU�HIILFLHQF\�RI�ZDWHU�XVHG�
DUH�GLVFXVVHG��
�
���� :DWHU�XVDJH�FRPSDUHG�WR�FXUUHQW�DOORFDWLRQV�
2QH� HOHPHQW� RI� HIILFLHQF\� LV� DOORFDWLYH� HIILFLHQF\� ±� KRZ� PXFK� RI� WKH� DOORFDWHG� ZDWHU� LV�
DFWXDOO\�XVHG"��7'&�KDV�JRRG�ZDWHU�XVDJH�GDWD�IURP�PHWHULQJ�LQ�WKH�:DLPHD�]RQHV���,Q�WKH�
��������GURXJKW��D����\HDU�HYHQW�EDVHG�RQ���GD\�ULYHU� IORZV��7'&�GDWD� �'DU\O�3DJH��SHUV��
FRPP��� VKRZV� ���� SHDN� ZHHNO\� XVDJH� DJDLQVW� IXOO� DOORFDWLRQV� IRU� WKH� /RZHU� &RQILQHG�
$TXLIHU��DQG�����IRU�WKH�:DLPHD�:HVW�=RQH�ERWK�LQ�)HEUXDU\��LQ�ERWK�FDVHV�EHIRUH�UDWLRQLQJ�
ZDV� LPSOHPHQWHG�� � ,Q� ��������� XVDJH� LQ� WKHVH� ]RQHV� UHDFKHG� ����DQG�����RI� DJJUHJDWHG�
DOORFDWLRQV� UHVSHFWLYHO\�� �(YHQ�XQGHU� UDWLRQLQJ�� IRU� H[DPSOH�����FXWV� LQ� DOORFDWLRQ�SORWWHG�
EHORZ�IRU����������DFWXDO�ZHHNO\�ZDWHU�XVDJH�QHYHU�H[FHHGHG�����RI�WKH�DOORFDWLRQ�OLPLW�LQ�
IRUFH���6HH�FKDUWV�EHORZ��

�
:DLPHD�/RZHU�&RQILQHG�$TXLIHU����������
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��8VH�RI�)XOO�$OORFDWLRQ $XWKRULVHG�$OORFDWLRQ 5HWXUQ�5DWH�� ��
8VDJH� LV� XQOLNHO\� HYHU� WR� PDWFK� DOORFDWLRQV� DFURVV� D� ]RQH� EHFDXVH� RI� WKH� UDQJH� RI� FURSV�
JURZQ��WKHLU�VWDJH�RI�JURZWK�DQG�HIILFLHQF\�RI�ZDWHU�XVH��+RZHYHU��WKH�GLIIHUHQFH�LV�DW�OHDVW�
SDUWO\� DQ� LQGLFDWRU� RI� WKH� HIILFLHQF\� RI� WKH� DOORFDWLRQ� V\VWHP�� DQG� &RXQFLO� HIIRUWV� VKRXOG�
FRQWLQXH� WR� HQVXUH� WKDW� DOORFDWLRQV� GXULQJ� SHDN�ZDWHU� XVH�ZHHNV� FORVHO\�PDWFK� DJJUHJDWHG�
WRWDO�XVDJH���8QXVHG�ZDWHU�FDQ�EH�YLHZHG�DV�DQ�LQHIILFLHQF\�LQ�WKH�V\VWHP��DOWKRXJK�LW�GRHV�LQ�
IDFW�SURYLGH�D�EXIIHU��IRU�WKH�HQYLURQPHQW��WKLV�EXIIHU�LV�VDYHG�ZDWHU�VWRUDJH�LQ�WKH�FDVH�RI�D�
JURXQGZDWHU�V\VWHP��RU�DGGHG�IORZ�WR�PDLQWDLQ�LQVWUHDP�YDOXHV�LQ�ULYHU�V\VWHPV�DQG�VSULQJV��
DQG�IRU�ZDWHU�XVHUV��WKH�EXIIHU�LV�D�KLJKHU�VHFXULW\�RI�VXSSO\��
�
2QH�TXHVWLRQ�ZKLFK�QHHGV�DGGUHVVLQJ�RQ�DOORFDWLYH�HIILFLHQF\�LV�ZKHWKHU�WKH�&RXQFLO�H[SHFWV�
����� RI� WKH� DOORFDWHG� IORZ� UDWH� WR� EH� XVHG�� � ,Q� D� FRQVWUDLQHG� V\VWHP�� VXFK� DV� RSHUDWHV� DW�
SUHVHQW�ZLWKRXW�ZDWHU�WUDQVIHUV��DQ�DVVXPSWLRQ�RI�DERXW�����PD[LPXP�XVDJH�RI�DJJUHJDWHG�
DOORFDWLRQV�DFURVV� WKH�:DLPHD�3ODLQV� LV�SUREDEO\�UHDVRQDEOH��8QGHU�D�PRUH�IOH[LEOH�V\VWHP�
ZKHUH�OHDVHV�RU�SHUPDQHQW�WUDQVIHUV�RI�ZDWHU�SHUPLWV�DUH�DOORZHG��RU�ZKHUH�JURXSV�RI�SHUPLW�
KROGHUV�RSHUDWH�XQGHU�DQ�DJJUHJDWHG�ZDWHU�SHUPLW��LW�VKRXOG�EH�DVVXPHG�WKDW�XVDJH�ZLOO�RYHU�
WLPH�PRUH�RIWHQ�UHDFK������RI�DOORFDWLRQV��
�
���� :K\�VHHN�WR�LPSURYH�ZDWHU�XVH�HIILFLHQF\"�
$V�LUULJDWLRQ�FRQVWLWXWHV�DERXW�����RI�ZDWHU�XVH�LQ�WKH�:DLPHD�FDWFKPHQW��7'&���������WKH�
ELJJHVW�SRWHQWLDO� HIILFLHQF\� VDYLQJV� OLH�ZLWK� LUULJDWLRQ�� �$SSURDFKHV� WR� LPSURYLQJ� LUULJDWLRQ�
HIILFLHQF\� JURXS� EURDGO\� LQWR� HFRQRPLF� LQFHQWLYHV�� UHJXODWRU\� UHTXLUHPHQWV�� DQG� HGXFDWLQJ�
XVHUV�RQ�ZK\�DQG�KRZ�WR�µGR�WKH�ULJKW�WKLQJ¶�����
�
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,PSURYLQJ� LUULJDWLRQ� HIILFLHQF\� LV� D� SULRULW\� ERWK� EHFDXVH� RI� WKH� LQFUHDVLQJO\� OLPLWHG� QHZ�
ZDWHU� DYDLODEOH� IRU� DOORFDWLRQ�� DQG� WKH� LQFUHDVLQJ� HQHUJ\� DQG� HTXLSPHQW� FRVWV� IRU� DSSO\LQJ�
ZDWHU�WR�ODQG����
�
,UULJDWLRQ�HIILFLHQF\�LV�UHOHYDQW�WR�WKH�ZDWHU�DXJPHQWDWLRQ�VFKHPH�EHFDXVH�HIILFLHQW�XVH�RI�WKH�
DXJPHQWHG� VXSSO\� ZLOO� HQDEOH� PRUH� UHYHQXH� WR� EH� JHQHUDWHG�� UHGXFH� WKH� HQYLURQPHQWDO�
LPSDFWV�RI�XVH�RI�WKDW�ZDWHU��DQG�SRWHQWLDOO\�D�ZLGHU�UDQJH�RI�XVHUV�ZLOO�EH�DEOH�WR�XWLOLVH�DQG�
WKHUHIRUH�SD\�IRU�WKH�VFKHPH��

�
���� %DUULHUV�WR�LPSURYHG�HIILFLHQF\�
%DUULHUV�WR�LPSURYLQJ�ZDWHU�XVH�HIILFLHQF\�LQFOXGH��

x� WKH�VXQN�LQYHVWPHQW�LQ�H[LVWLQJ�SXPSV�DQG�LUULJDWLRQ�HTXLSPHQW��ZKLFK�PD\�QHHG�
WR�EH�XSJUDGHG�WR�LPSOHPHQW�WKH�HIILFLHQFLHV�

x� WKH�HFRQRPLFV�RI�LUULJDWHG�DJULFXOWXUH�DQG�KRUWLFXOWXUH�DIIHFWLQJ�DIIRUGDELOLW\�RI�
LPSURYHG�HTXLSPHQW�DQG�PRQLWRULQJ��

x� WKH� LQWHUPLWWHQF\� RI� ZDWHU� XVH� IRU� PDQ\� LUULJDWHG� ODQG� XVHV�� DIIHFWLQJ�
DIIRUGDELOLW\�

x� SRRU� XQLIRUPLW\� RI� DSSOLFDWLRQ� RI� ZDWHU� E\� VRPH� LUULJDWLRQ� PHWKRGV� DQG�
HTXLSPHQW��

x� ODFN�RI�LQIRUPDWLRQ�DERXW�KRZ�WR�UHGXFH�ZDVWDJH�DQG�RU�PD[LPLVH�HIILFLHQF\���
x� ODFN�RI�DZDUHQHVV�RI�KRZ�PXFK�ZDWHU�LV�ZDVWHG��IRU�H[DPSOH�WKURXJK�LQILOWUDWLRQ�

DQG�OHDFKLQJ�ULJKW�WKURXJK�WKH�VRLO�SURILOH����
x� ODFN� RI� DZDUHQHVV� RI� WKH� FRQVHTXHQFHV� RI� ZDVWDJH�� LQFOXGLQJ� IHUWLOLW\� OHDFKHG�

DZD\�DQG�µGRZQVWUHDP¶�HIIHFWV�RQ�ZDWHU�TXDOLW\��DQG��
x� ODFN�RI�ILQDQFLDO�RU�UHJXODWRU\�LQFHQWLYHV�WR�LPSURYH�
x� ULJLGLW\� DQG� WUDQVDFWLRQ� FRVWV� RI� &RXQFLO� DGPLQLVWUDWLYH� SURFHVVHV� IRU� ZDWHU�

DOORFDWLRQ�DQG�PDQDJHPHQW�RI�HIIHFWV�RI�ZDWHU�WDNH�DQG�XVH��
�

,W�KDV�DOVR�EHHQ�DUJXHG�DW�RQH�RI�WKH�(65�ZRUNVKRSV�IRU�WKLV�SURMHFW��:LQVWDQOH\�HW�DO���������
S����WKDW�ZDWHU�DXJPHQWDWLRQ�FRXOG�LWVHOI�EH�D�EDUULHU�WR�HIILFLHQW�ZDWHU�XVH�DV�LW�PD\�OHDG�WR�
DQ�H[SHFWDWLRQ�RI�EHWWHU�DYDLODELOLW\��PRUH�ODQG�DEOH�WR�EH�LUULJDWHG�DQG�D�FRQVHTXHQWLDO�IXWXUH�
VKRUWDJH�� � 7KLV� VKRZV� WKH� QHHG� IRU� FDUH� LQ� SXWWLQJ� LQ� SODFH� WKH� DOORFDWLRQ� UHJLPH� IRU� WKH�
DXJPHQWHG�VFKHPH��

�
���� 2SWLRQV�
6RPH�LGHDV�IRU�LPSURYLQJ�ZDWHU�XVH�HIILFLHQF\�DUH�OLVWHG�EHORZ�IRU�FRQVLGHUDWLRQ�E\�::$&�
DQG�7'&�LQ�FRQMXQFWLRQ�ZLWK�SURPRWLRQ�RI�WKH�DXJPHQWDWLRQ�VFKHPH��

x� ZKHQ�ZDWHU�SHUPLWV�DUH�DSSOLHG�IRU��UHTXLULQJ�XVHUV�WR�GHYHORS�D�IDUP�LUULJDWLRQ�
SODQ��µSURSHUW\�SODQ¶��WR�GHPRQVWUDWH�KRZ�ZDWHU�ZLOO�EH�XVHG�HIILFLHQWO\�DQG�KRZ�
WKLV� HIILFLHQF\�ZLOO� EH�PRQLWRUHG� �FLUFXPVWDQFHV�ZKHQ� WKHVH�PLJKW�EH� UHTXLUHG�
KDYH�EHHQ�GLVFXVVHG�LQ�D�UHFHQW�UHSRUW�WR�&RXQFLO��7'&���������

x� GHILQLQJ� DQG� SUHVFULELQJ� HIILFLHQF\� VWDQGDUGV� ZKLFK� PXVW� EH� PHW� IRU� D� ZDWHU�
SHUPLW�WR�EH�DEOH�WR�EH�JUDQWHG�

x� UHGXFHG�DQQXDO�7'&�ZDWHU�SHUPLW�FKDUJHV�IRU�XVHV�PHHWLQJ�SUHVFULEHG�HIILFLHQF\�
VWDQGDUGV�� IRU� H[DPSOH� WKURXJK� GHPRQVWUDWHG� XVH� RI� VRLO�PRLVWXUH�PRQLWRULQJ��
XVH� RI� HIILFLHQW� LUULJDWLRQ� VFKHGXOLQJ�� HIILFLHQW� HTXLSPHQW� �DQG� FRQYHUVHO\�
LQFUHDVHG�FKDUJHV�IRU�LQHIILFLHQW�XVHV��DIWHU�D�JUDFH�SHULRG�WR�DGMXVW��
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x� LQFHQWLYHV� VXFK�DV� UDWHV� UHEDWHV�� HTXLSPHQW�GLVFRXQWV�RU� UHGXFHG�ZDWHU�FKDUJHV�
IRU�XVHUV��LQFOXGLQJ�XVHUV�RI�D�ZDWHU�DXJPHQWDWLRQ�VXSSO\��XVLQJ�HIILFLHQW�ZDWHU�
XVH� WHFKQRORJLHV�� LPSOHPHQWLQJ� ZDWHU� VDYLQJ� GHYLFHV� RU� FDSWXULQJ� VWRUPZDWHU�
UXQRII�IRU�UHXVH�

x� D� VFDOH� RI� VFKHPH� FKDUJHV� IDYRXULQJ� PRUH� HIILFLHQW� ZDWHU� XVHV�� IRU� H[DPSOH�
FKDUJLQJ�IRU�ZDWHU�YROXPHV�DFWXDOO\�XVHG�

x� SXEOLFDWLRQ�LQ�7'&�QHZVSDSHU�DGV�DQG�ZHEVLWH�RI�VRLO�PRLVWXUH�PRQLWRULQJ�DQG�
KHQFH�ZDWHU� UHTXLUHG� RQ� D�ZHHNO\� EDVLV� IRU� D� UDQJH� RI� VRLO� DQG� FURS� W\SHV�� WR�
JXLGH� XVHUV� RQ�ZKHQ� WKH\� VKRXOG� VWDUW� DQG� VWRS� LUULJDWLQJ�� KRZ�PXFK�ZDWHU� WR�
DSSO\��DQG�WKH�VDYLQJV�DFKLHYHG�WKURXJK�GHILFLW�LUULJDWLRQ��

x� IDFLOLWDWH�RU�GLUHFWO\�IXQG�D�VRLO�PRLVWXUH�PRQLWRULQJ�VHUYLFH�IRU�ZDWHU�XVHUV�
x� LGHQWLI\� LUULJDWLRQ� HTXLSPHQW� PHHWLQJ� DFFHSWDEOH� VWDQGDUGV� IRU� XQLIRUPLW\� RI�

ZDWHU�DSSOLFDWLRQ��LQ�WKH�VDPH�ZD\�WKDW�ZRRG�ILUHV�DUH�FHUWLILHG�IRU�HPLVVLRQV�
x� HQFRXUDJH�D� µZDUUDQW�RI� ILWQHVV¶� VFKHPH� IRU� LUULJDWLRQ�V\VWHPV� WR� LGHQWLI\�SDUWV�

WKDW�QHHG�UHSDLU�RU�XSJUDGH�WR�PHHW�VSHFLILHG�HIILFLHQF\�VWDQGDUGV��DQG�WUDLQLQJ�WR�
HQVXUH�LUULJDWRUV�FDQ�PRQLWRU�WKH�YDULDEOH�SHUIRUPDQFH�RI�WKHLU�V\VWHP�

x� HQFRXUDJH� RU� UHTXLUH� GHVLJQ� RI� LUULJDWLRQ� V\VWHPV� ZKLFK� WDNHV� DFFRXQW� RI�
YDULDELOLW\� RI� DSSOLFDWLRQ� UDWHV� QHHGHG� ZLWKLQ� LUULJDWLRQ� EORFNV�� VR� WKDW� ZDWHU�
DSSOLHG�LV�EHWWHU�OLQNHG�WR�VRLO�DQG�FURS�QHHGV�

x� ILQDQFLDO�VXSSRUW�VXFK�DV�IDYRXUDEOH�ORDQV�RU�GHIHUUHG�SD\PHQW�RI�VFKHPH�IHHV�WR�
HQFRXUDJH� WUDQVLWLRQ� WR� PRUH� HIILFLHQW� LUULJDWLRQ� HTXLSPHQW� �WKLV� FRXOG� EH�
LQFOXGHG�LQ�WKH�GHVLJQ�RI�WKH�IXQGLQJ�UHJLPH�IRU�WKH�ZDWHU�DXJPHQWDWLRQ�VFKHPH���

x� SURYLVLRQ�RI�EHWWHU�LQIRUPDWLRQ�DERXW�DFWXDO�VHFXULW\�RI�VXSSO\�DYDLODEOH�WR�XVHUV��
LQFOXGLQJ� SRWHQWLDOO\� UHDO�WLPH� SURMHFWLRQV� RI� OLNHO\� DXJPHQWHG� IORZV� DYDLODEOH�
WKURXJK�WKH�FXUUHQW�LUULJDWLRQ�VHDVRQ�

x� HQVXULQJ�WKDW�ZDWHU�VXSSO\�FRQWUDFWV��IRU�H[DPSOH��7'&�FRQWUDFWV�ZLWK�LQGXVWULDO�
DQG�FRPPHUFLDO�ZDWHU�XVHUV��DQG�LUULJDWLRQ�FRPSDQ\�FRQWUDFWV�ZLWK� WKHLU�XVHUV��
LQFRUSRUDWH�HIILFLHQF\� LQFHQWLYHV�� DQG�REOLJDWLRQV� IRU�XVHUV� WR� VDYH�ZDWHU�ZKHQ�
GURXJKW�WULJJHUV�DUH�UHDFKHG�

x� IDFLOLWDWH� VKDULQJ�RI� LQIRUPDWLRQ�DPRQJ�XVHUV� DW�ZDWHU�PDQDJHPHQW�]RQH� OHYHO��
E\�DVVLVWLQJ�:DWHU�8VHU�&RPPLWWHHV�WR�FRQYHQH�ZRUNVKRSV��VFLHQFH�GLVFXVVLRQV��
DQG�VXSSOLHU�GHPRV�RQ�ZDWHU�XVH�HIILFLHQF\��HIILFLHQW�HTXLSPHQW�DQG�VFKHGXOLQJ��

x� SUHSDUDWLRQ�DQG�GLVWULEXWLRQ�RI�LQIRUPDWLRQ�VKHHWV�RQ�HIILFLHQF\��DQG�PHFKDQLVPV�
DYDLODEOH�WR�HQFRXUDJH�HIILFLHQF\��

�
:KLOH�PRVW�RI�WKHVH�VXJJHVWLRQV�UHODWH�WR�LUULJDWLRQ�ZDWHU�XVH��PDQ\�FDQ�EH�DSSOLHG�WR�RWKHU�
IRUPV� RI�ZDWHU� XVH� VXFK� DV� LQGXVWULDO� DQG� GRPHVWLF�ZDWHU� XVH�� � $Q� HYDOXDWLRQ� SURFHVV� IRU�
WKHVH� RSWLRQV� QHHGV� WR� EH� GHYHORSHG� WDNLQJ� LQWR� DFFRXQW� WKH� FRVW�� WKH� DGPLQLVWUDWLYH�
UHTXLUHPHQWV�� WKH� H[WHQW� WR�ZKLFK� D� µFDUURW� RU� D� VWLFN¶� DSSURDFK� LV� VRXJKW�� DQG� FRQVLVWHQF\�
ZLWK� RWKHU� ZDWHU� DOORFDWLRQ� PHWKRGV� EHLQJ� LPSOHPHQWHG�� � 7KH� VRFLDO� FRQVHTXHQFHV� RI� WKH�
SDFNDJH�RI�RSWLRQV�LPSOHPHQWHG�PXVW�DOVR�EH�FRQVLGHUHG��IRU�H[DPSOH�XVHUV¶�DELOLW\�WR�SD\��
�
���� 5HVSRQVLYHQHVV�RI�$OORFDWLRQ�6\VWHP�
$ORQJVLGH�WKH�HIILFLHQF\�TXHVWLRQ�LV� WKDW�RI� WKH�UHVSRQVLYHQHVV��IOH[LELOLW\��RI� WKH�DOORFDWLRQ�
V\VWHP�WR�WKH�FKDQJLQJ�HFRQRPLF�YDOXHV�RI�GLIIHUHQW�ZDWHU�XVHV���7KH�PRVW�REYLRXV�GLIIHUHQFH�
LQ�HFRQRPLF�YDOXH�RI�ZDWHU�LV�WKH�YDOXH�RI��DQG�DELOLW\�WR�SD\�IRU��D�FXELF�PHWUH�RI�ZDWHU�IRU�
XUEDQ�KRXVHKROG�XVH�FRPSDUHG�WR�LWV�PXFK�ORZHU�YDOXH�IRU�LUULJDWLRQ����
�



�
�

/DQGFDUH�5HVHDUFK�

���

7KH� IOH[LELOLW\�RI� WKH�V\VWHP� LV� LPSRUWDQW�ZKHQ�QR� IXUWKHU�ZDWHU� LV�DYDLODEOH� IRU�DOORFDWLRQ��
DQG�VRPH�V\VWHP�LV�QHHGHG�WR�DOORZ�ZDWHU�XVHV�WR�EH�PRYHG�WR�KLJKHU�YDOXHG�XVHV���7KLV�LV�WKH�
UH�DOORFDWLRQ�FKDOOHQJH�� � ,W� LV�HYHQ�PRUH� LPSRUWDQW� IRU�D�ZDWHU�DXJPHQWDWLRQ�VFKHPH�ZKHUH�
SRWHQWLDO�ZDWHU�XVHUV�QHHG�D�ZD\�WR�UHFRXS�RU�GLYHVW�WKHLU�LQYHVWPHQW�LQ�WKH�VFKHPH�LI�WKH\�QR�
ORQJHU�ZDQW�WKH�ZDWHU����
�
,Q�WKH�:DL�LWL�:DWHU�$XJPHQWDWLRQ�6FKHPH��ZDWHU�XVHUV�VXSSRUWHG�7'&¶V�LPSOHPHQWDWLRQ�RI�
UXOHV� DOORZLQJ� WUDQVIHUV� RI� ZDWHU� DOORFDWLRQV� �LQ� ZDWHU� SHUPLWV�� ZLWKLQ� WKH� VFKHPH� DUHD�
�)HQHPRU�DQG�6LQQHU����������:H�VXJJHVW�WKLV�DSSURDFK�EH�DGRSWHG�DOVR�IRU�ZDWHU�XVHV�IURP�
WKH� :DLPHD� :DWHU� $XJPHQWDWLRQ� 6FKHPH�� � $� SURSHUO\� GHVLJQHG� WUDQVIHU� UHJLPH� VKRXOG�
HQKDQFH�ZDWHU�XVH�HIILFLHQF\�E\�PRUH�H[SOLFLWO\�DVVLJQLQJ�DQ�HFRQRPLF�YDOXH�WR�WKH�ZDWHU��
�

��� 3ROLF\�2SWLRQV�IRU�$OORFDWLQJ�1HZO\�$YDLODEOH�:DWHU�

�
6RPH� RI� WKH� LGHDV� OLVWHG� DERYH� IRU� LPSURYLQJ� ZDWHU� XVH� HIILFLHQF\� ZRXOG� QHHG� WR� EH�
LPSOHPHQWHG�E\�UHJXODWRU\�PHDQV�WKURXJK�WKH�7503���7KLV�VHFWLRQ�DOVR�SUHVHQWV�VRPH�LGHDV�
IRU�DOORFDWLQJ�ZDWHU� IURP� WKH�DXJPHQWDWLRQ�VFKHPH�� VRPH�RI�ZKLFK�KDYH�EHHQ�GLVFXVVHG�DW�
7'&�DQG�UHVHDUFK�IRUD�DOUHDG\�� �$�FRPPHQW� LV�PDGH�RQ�ZKHWKHU�HDFK�RSWLRQ�LV�FRQVLGHUHG�
DSSOLFDEOH�RU�ZRUWK�H[DPLQLQJ�IXUWKHU�IRU�WKH�::$&�SURMHFW��
�
���� 6RLO�DQG�FURS�EDVHG�LUULJDWLRQ�DSSOLFDWLRQ�UDWHV�
$SSURDFK��,Q�DGGLWLRQ�WR�UHLQVWDWLQJ�UDWHV�RI�LUULJDWLRQ�DSSOLFDWLRQ�EDVHG�RQ�EURDG�VRLO�W\SHV�
FRQWDLQHG� LQ�7503�)LJ� ����'�� DOORFDWLRQV� XQGHU� QHZ�RU� UHYLHZHG�ZDWHU� SHUPLWV� FRXOG� EH�
IXUWKHU� WDLORUHG� WR� WKH�EURDG� W\SH�RI� FURS�EHLQJ� LUULJDWHG�� �&DWHJRULHV� FRXOG�EH� DV�EURDG� DV�
SHUPDQHQW� FURSV� �LQFOXGLQJ�SLSIUXLW�� NLZLIUXLW�� EHUULHV��JUDSHV��ROLYHV��SDVWXUH��YHUVXV� VHPL�
DQQXDO�FURSV��LQFOXGLQJ�PDUNHW�JDUGHQLQJ��DQG�DUDEOH�FURSV�����
�
&RPPHQW��7KH�PDLQ�UHDVRQ�ZK\�WKH�7'&�KDV�QRW�DGRSWHG�FURS�EDVHG�DOORFDWLRQV�WR�GDWH�LV�
WKH� LQIOH[LELOLW\� DQG� DGPLQLVWUDWLYH� RYHUKHDGV�RI� UHJXODU� UHYLVLRQ� RI�ZDWHU� SHUPLWV� UHTXLUHG�
ZKHQ�ODQGRZQHUV�FKDQJH�FURS�W\SHV���:LWK�UDSLG�DQG�ZLGHVSUHDG�DYDLODELOLW\�RI�WKH�,QWHUQHW��
LW�VKRXOG�QRZ�EH�HDVLHU�WR�PDNH�VXFK�FKDQJHV���+RZHYHU��UHJXODU�FKDQJHV�WR�IDUP�VFDOH�ZDWHU�
DOORFDWLRQV�ZRXOG�PDNH� LW� GLIILFXOW� WR�PDLQWDLQ� DOORFDWLRQ� OLPLWV�ZLWKLQ� HDFK� ]RQH�� DV� WRWDO�
DOORFDWLRQV� ZRXOG� EH� FKDQJLQJ� UDSLGO\�� � ,UULJDWLRQ� PDQDJHPHQW� SODQV� SUHSDUHG� DQG�
LPSOHPHQWHG�DW�IDUP�VFDOH�FRXOG�DFKLHYH�D�VLPLODU�RXWFRPH���
�
5HFRPPHQGDWLRQ��6RLO�EDVHG�DOORFDWLRQV�DUH�VXSSRUWHG�EXW�DGGLQJ�FURS�EDVHG�DOORFDWLRQV�WR�
ZDWHU�SHUPLWV�LV�QRW�UHFRPPHQGHG�EHFDXVH�RI�DGPLQLVWUDWLYH�FRPSOH[LW\�DQG�FRVW��
�
���� 6HDVRQDO�DOORFDWLRQV�
$SSURDFK��:DWHU�SHUPLWV�FXUUHQWO\�VSHFLI\�DOORFDWLRQV�LQ�WHUPV�RI�LQVWDQWDQHRXV��KRXUO\�DQG�
ZHHNO\� UDWHV�RI� WDNH�� � ,Q�$XVWUDOLDQ� ULYHU�V\VWHPV�GRPLQDWHG�E\� IORZ�UHOHDVHV� IURP�VWRUDJH�
GDPV��XVHUV�DUH�DEOH�WR�RUGHU�WKHLU�ZDWHU�IURP�WKH�GDP�RSHUDWRU�LQ�DGYDQFH���6HDVRQDO�OLPLWV�
DSSO\�GHSHQGLQJ�RQ�VWRUDJH�DYDLODEOH�LQ�WKH�GDP�V����$�EHQHILW�RI�KDYLQJ�VHDVRQDO�DOORFDWLRQV�
RQ�SHUPLWV�LV�WKDW�WKLV�WDLORUV�DOORFDWLRQV�PRUH�H[SOLFLWO\�WR�VHDVRQDO�QHHG��DQG�SRWHQWLDOO\�WR�
SDUWLFXODU�FURS�DQG�VRLO�QHHGV��VR�7'&�LV�DEOH�WR�DOORFDWH�ZDWHU�PRUH�ZLGHO\����
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�
&RPPHQW��7KH�GLIIHUHQFH�IRU�WKH�::$&�VFKHPH�LV�WKDW�GDP�UHOHDVHV�ZLOO�DGG�WR�WKH�QDWXUDO�
IORZV�� DQG� H[WUDFWLRQ� E\� XVHUV� ZLOO� JHQHUDOO\� EH� IURP� DTXLIHUV� OLQNHG� WR� WKH� ULYHU� V\VWHP���
&RPSOLDQFH� ZRXOG� DGG� DGPLQLVWUDWLYH� FRVWV�� � 7KLV� RSWLRQ� ZDV� GLVFXVVHG� DW� D� ZDWHU� XVHU�
VWDNHKROGHU�ZRUNVKRS� UXQ� MRLQWO\� E\�/DQGFDUH�5HVHDUFK¶V� ,&0�SURJUDPPH� DQG�(FRORJLF¶V�
,6'� UHVHDUFK�SURJUDPPH� LQ�0DUFK�������ZKLFK� LQFOXGHG� VRPH�:DLPHD�ZDWHU�XVHUV��EXW� LW�
UHFHLYHG�OLWWOH�VXSSRUW��6LQQHU�DQG�)HQHPRU��������
�
5HFRPPHQGDWLRQ���7KLV�RSWLRQ�LV�QRW�FXUUHQWO\�UHFRPPHQGHG�EHFDXVH�RI�DGPLQLVWUDWLYH�FRVW��
�
���� 8QLIRUP�SHU�KHFWDUH�LUULJDWLRQ�DOORFDWLRQV�
$SSURDFK��7KLV�LV�HIIHFWLYHO\�WKH�FXUUHQW�V\VWHP�DV�XQGHU�FXUUHQW�ZDWHU�DOORFDWLRQ�UXOHV��HYHU\�
KHFWDUH� RI� LUULJDWHG� ODQG� LQ� WKH�:DLPHD� FDWFKPHQW� LV� HOLJLEOH� IRU� DQ� DOORFDWLRQ� UDWH� RI� ���
PP�ZHHN� �����P��KD�ZHHN��� $OORFDWLRQV� RSHUDWH� RQ� D� ILUVW� LQ�� ILUVW� VHUYHG� EDVLV� XS� WR� WKH�
ILOOLQJ�RI�WKH�DOORFDWLRQ�OLPLWV�IRU�HDFK�]RQH����
�
&RPPHQW��$V�PRVW�ZDWHU�XVHUV�KDYH�EHHQ�WKURXJK�D�µERQD�ILGH¶�UHYLHZ�WR�HQVXUH�WKH\�KDYH�D�
GHPRQVWUDWHG� QHHG� IRU� WKHLU� QRPLQDWHG� QXPEHU� RI� KHFWDUHV� RI� LUULJDWLRQ�� WKLV� DSSURDFK� LV�
HTXLWDEOH�IRU�WKH�JURXS�RI�XVHUV�ZKR�DOUHDG\�KDYH�DOORFDWLRQV��DQG�LV�D�IDLU�VWDUWLQJ�SRLQW�IRU�D�
PRUH� IOH[LEOH� SHUPLW� WUDQVIHU� UHJLPH�� � ,Q� WHUPV� RI� DOORFDWLYH� HIILFLHQF\�� LW� LV� D� UHODWLYHO\�
LQHIILFLHQW� DSSURDFK�� DV� VRPH�ZDWHU� DOORFDWLRQV�ZLOO� QHYHU�EH� IXOO\�XVHG� �H�J�� JUDSHV�ZKLFK�
UHTXLUH� ��PP�ZHHN� YV� NLZLIUXLW�ZLWK� ��PP�ZHHN���+RZHYHU� WKH� RSSRUWXQLW\� IRU� WUDQVIHUV�
VKRXOG� VHH� DOORFDWLRQV� EHLQJ� WUDQVIHUUHG� RYHU� WLPH� WR� KLJKHU� YDOXHG� XVHV�� � ,UULJDWLRQ�
PDQDJHPHQW�SODQV�ZRXOG�LQ�WKH�PHDQWLPH�SURYLGH�LQIRUPDWLRQ�WR�ZDWHU�XVHUV�RQ�WKHLU�DFWXDO�
VRLO�DQG�FURS�ZDWHU�QHHGV��
�
5HFRPPHQGDWLRQ�� 0DLQWDLQ� WKH� FXUUHQW� ��PP�ZHHN� EDVLV� DOORFDWLRQ� IRU� LUULJDWLRQ� LQ�
FRQMXQFWLRQ� ZLWK� LQWURGXFWLRQ� RI� IOH[LELOLW\� WR� WUDQVIHU� DOORFDWLRQV� ZKHQ� WKH� DXJPHQWDWLRQ�
VFKHPH�LV�RSHUDWLRQDO��
�
���� :HE�EDVHG�WUDQVIHU�UHJLPH�
$SSURDFK��7KHUH� KDYH� EHHQ� GLVFXVVLRQV� DPRQJ�:DLPHD�&DWFKPHQW�ZDWHU� XVHU� FRPPLWWHHV�
DQG� ZLWK� 7'&� VWDII� DERXW� ZD\V� LQ� ZKLFK� ZDWHU� XVHUV� FDQ� LPSURYH� WKHLU� IOH[LELOLW\� IRU�
DFFHVVLQJ� WKHLU� DOORFDWLRQV�� HVSHFLDOO\� GXULQJ� SHULRGV� RI� UDWLRQLQJ�� � 2QH� KHDYLO\� GHEDWHG�
SURSRVDO�KDV�EHHQ�WKDW�RI�7'&�IDFLOLWDWLQJ�WUDQVIHUV�RI�ZDWHU�SHUPLWV��SDUWLFXODUO\�RQ�D�OHDVLQJ�
�QRQ�SHUPDQHQW��EDVLV����
�
&RPPHQW��$W�WKH�/DQGFDUH�5HVHDUFK�(FRORJLF�ZRUNVKRS�PHQWLRQHG�DERYH��ZDWHU�XVHUV�VDZ�
PHULW� LQ� EHLQJ� DEOH� WR� WUDQVIHU� ZDWHU� DOORFDWLRQV� EHWZHHQ� XVHUV�� HVSHFLDOO\� IRU� VKRUW�WHUP�
OHDVHV� EHWZHHQ� XVHUV�� � :LWK� LPSURYHG� ,QWHUQHW� DFFHVV�� WKH� RSSRUWXQLW\� H[LVWV� IRU� VXFK�
WUDQVIHUV� WR� EH� UHODWLYHO\� DXWRPDWHG�� VXEMHFW� WR� HQYLURQPHQWDO� DQG� WKLUG� SDUW\� HIIHFWV� EHLQJ�
FRGLILHG� LQ� WKH� 7503�� RU� HYHQ� WHVWHG� YLD� DQ� LQWHUDFWLYH� ULYHU�JURXQGZDWHU� PRGHO�� � ,Q� WKH�
ORQJHU� WHUP�� DXWRPDWLRQ� RI� ZDWHU� PHWHUV� DQG� SXPS� YDOYHV� FRXOG� FRQFHLYDEO\� HYHQ� DOORZ�
UHPRWH�FRQWURO�RI�DFWXDO�ZDWHU�XVHG��E\�VKXWWLQJ�RII�VXSSO\�ZKHQ�D�XVHU¶V�DOORFDWLRQ�OLPLW�ZDV�
UHDFKHG��
�
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5HFRPPHQGDWLRQ�� � 3URYLVLRQ� IRU� WUDQVIHUV� RI� ZDWHU� SHUPLWV� VKRXOG� EH� LQFRUSRUDWHG� LQWR�
VFKHPH� SODQQLQJ�� DORQJ� ZLWK� UHPRYDO� RI� WKH� µERQD� ILGH¶� UHYLHZV�� DV� GRQH� IRU� WKH�:DL�LWL�
VFKHPH��
�
���� $JJUHJDWHG�ZDWHU�SHUPLWV�
$SSURDFK��7KLV�RSWLRQ�LQYROYHV�JURXSV�RI�ZDWHU�XVHUV�KROGLQJ�D�VLQJOH�VKDUHG�ZDWHU�SHUPLW�LQ�
WKH�VDPH�ZD\�WKDW�WKH�:DLPHD�(DVW�,UULJDWLRQ�&RPSDQ\�LV�DEOH�WR�RSHUDWH��7KH�DGYDQWDJH�LV�
WKDW�ZKHQ� UDWLRQLQJ� LV� UHTXLUHG�� WKH� ODUJHU� HQWLW\� FDQ�GHFLGH� DPRQJ� LWV�PHPEHUV�ZKHUH� WKH�
ZDWHU� LV�PRVW� QHHGHG� DQG� WKHUHE\� UHGXFH�ZDWHU� VWUHVV� RQ� WKH�PRVW� YXOQHUDEOH� FURSV�� � 7KH�
DSSURDFK�KDV�EHHQ�UHFRJQLVHG�LQ�D�JXLGDQFH�QRWH�GUDIWHG�E\�1HLO�7\VRQ�DQG�-RVHSK�7KRPDV�
DW�7'&�LQ�������
�
&RPPHQW���7KLV�DSSURDFK�DOORZV�XVHUV�PRUH�IOH[LELOLW\�WKDQ�DW�SUHVHQW�WR�UHVSRQG�WR�SHULRGV�
RI� ZDWHU� VKRUWDJH�� DQG� KDV� WKH� DGGHG� EHQHILW� RI� EXLOGLQJ� VKDUHG� XQGHUVWDQGLQJ� DQG�
FROODERUDWLRQ� DURXQG� ZDWHU� PDQDJHPHQW�� WKHUHE\� VWUHQJWKHQLQJ� ZDWHU� XVHU� FRPPLWWHHV¶�
HIIHFWLYHQHVV���$�GLVDGYDQWDJH�LV�WKDW�DJJUHJDWLRQ�FRXOG�HQFRXUDJH�PRUH�ZDWHU�XVH�EHFDXVH�LW�
IUHHV� XS� DOORFDWLRQV� ZLWKLQ� D� ODUJHU� DUHD�� � ,I� DGRSWHG�� WKLV� DSSURDFK� ZRXOG� UHTXLUH�
DPDOJDPDWLRQ�RI�H[LVWLQJ�ZDWHU�SHUPLWV�EXW�ZRXOG�SUREDEO\�QRW�QHHG�DQ\�FKDQJHV�WR�7503�
UXOHV���7KH�LPSURYHG�IOH[LELOLW\�ZLOO�SRWHQWLDOO\�KDYH�WKH�HIIHFW�RI�LQFUHDVLQJ�DJJUHJDWH�XVDJH�
ZLWKLQ�WKH�UDWLRQLQJ�OLPLWV��EXW�WKLV�LV�OLNHO\�WR�EH�PLQRU��
�
5HFRPPHQGDWLRQ�� � 7KLV� SRVVLELOLW\� ZDUUDQWV� IXUWKHU� ZRUN�� DOWKRXJK� LW� LV� SHULSKHUDO� WR� WKH�
DOORFDWLRQ�LVVXHV�IRU�::$&��

�
���� 8VHU�GULYHQ�:DWHU�0DQDJHPHQW�3ODQV�
$SSURDFK��7KLV�DSSURDFK�GHYROYHV�PRUH�UHVSRQVLELOLW\�WR�D�JURXS�RI�ZDWHU�XVHUV�LQ�D�ZDWHU�
PDQDJHPHQW�]RQH�RU�VPDOO�FDWFKPHQW�WR�PDQDJH�WKHLU�FROOHFWLYH�UHVSRQVH�WR�GURXJKW���,W�LV�DQ�
H[WHQVLRQ� RI� WKH� ZDWHU� VKDULQJ� FRQFHSW� SUDFWLVHG� E\� WKH� 5LZDND� ZDWHU� XVHUV� JURXS� ZKHQ�
UDWLRQLQJ�LV�LPSOHPHQWHG���7KH�LGHD�ZDV�FDQYDVVHG�DW�WKH�/DQGFDUH�5HVHDUFK�(FRORJLF�ZDWHU�
XVHU�VWDNHKROGHU�ZRUNVKRS�LQ�0DUFK������DQG�UHFHLYHG�PRUH�VXSSRUW�IURP�ZDWHU�XVHUV�DQG�
FRPPXQLW\�GHYHORSPHQW�UHSUHVHQWDWLYHV�WKDQ�HQYLURQPHQWDO�LQWHUHVWV��³,W�ZDV�QRWHG�WKDW�IORZ�
VKDULQJ�UHTXLUHV�OHDGHUVKLS�IURP�7'&�DQG�FRPPXQLW\�LQYROYHPHQW��WKDW�HQYLURQPHQWDO�OLPLWV�
QHHG� WR�EH�ZHOO�XQGHUVWRRG��DQG� WKDW�SURYLVLRQV�FRXOG�EH�QHHGHG� WR�SUHYHQW�XQGXH�SUHVVXUH�
EHLQJ�SXW�RQ�LQGLYLGXDOV�WR�VKDUH�ZDWHU�´��6LQQHU�HW�DO�����������7KHUH�ZDV�PRUH�VXSSRUW�IRU�
XVHU�GULYHQ�ZDWHU�PDQDJHPHQW�SODQV�LI�WKH\�DOVR�LQFOXGHG�ZDWHU�TXDOLW\�WDUJHWV���
�
&RPPHQW���7KHUH�DUH�YDULRXV�ZD\V�LQ�ZKLFK�WKLV�LGHD�FRXOG�EH�LPSOHPHQWHG�UDQJLQJ�IURP�WKH�
VLPSOH� 5LZDND�PRGHO� WR� IRUPDOO\� GHOHJDWLQJ� IXQFWLRQV� WR� D� GHVLJQDWHG�ZDWHU�PDQDJHPHQW�
JURXS��DQG�SRWHQWLDOO\�WKH�DJJUHJDWLQJ�RI�]RQDO�ZDWHU�SHUPLWV�LQWR�D�VLQJOH�SHUPLW�PDQDJHG�E\�
WKH�JURXS�DV�GLVFXVVHG�DERYH�� �7KH�VXFFHVV�RI�WKLV�DSSURDFK�ZLOO�GHSHQG�RQ�WKH�ZLOOLQJQHVV�
DQG� FDSDFLW\� RI� ZDWHU� XVHUV� WR� ZRUN� WRJHWKHU�� DQG� WKH� SURYLVLRQ� RI� WHFKQLFDO� DQG�
DGPLQLVWUDWLYH�VXSSRUW�WR�WKHVH�JURXSV�E\�WKH�7'&��
�
5HFRPPHQGDWLRQ���7KLV�SRVVLELOLW\�DOVR�ZDUUDQWV�IXUWKHU�ZRUN��LQFOXGLQJ�GHVLJQ�RSWLRQV�DQG�
OHJDO�LVVXHV�IRU�LPSOHPHQWDWLRQ��

�
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���� 3ULRULWLHV�IRU�ZDWHU�XVH�VSHFLILHG�LQ�7503�
$SSURDFK��7'&�FRXOG�GHFLGH�WKURXJK�D�FRQVXOWDWLRQ�SURFHVV�ZLWK�::$&�KRZ�PXFK�RI�WKH�
DXJPHQWHG� ZDWHU� ZDV� UHVHUYHG� IRU� FDWHJRULHV� RI� XVH� ±� LUULJDWLRQ�� XUEDQ� VXSSO\�� LQGXVWU\��
HQYLURQPHQWDO�EHQHILWV����
�
&RPPHQW��$V�WKH�::$&¶V�REMHFWLYH�LV�WR�PHHW�DOO�SRWHQWLDO�DIIRUGDEOH�ZDWHU�GHPDQG��DQG�D�
ODUJHU�GDP�VKRXOG�PHDQ�ORZHU�XQLW�FRVW�SHU�P��RI�ZDWHU�VXSSOLHG��RXU�UHFRPPHQGDWLRQ�ZRXOG�
EH�WR�DOORZ�WKH�PDUNHW�WR�PDNH�DGMXVWPHQWV�EHWZHHQ�FDWHJRULHV�RI�XVH�DV�HFRQRPLFV�GLFWDWHV���
+RZHYHU��SULRULWLHV�RI�XVH�GXULQJ�GURXJKW�ZLOO�VWLOO�EH�UHOHYDQW�DV�LQ�5XOH���������
�
5HFRPPHQGDWLRQ��1RW�UHFRPPHQGHG��

�
���� (QDEOLQJ�SK\VLFDO�DFFHVV�WR�DXJPHQWHG�ZDWHU�
$SSURDFK��7KLV�RSWLRQ�GLIIHUV�IURP�WKRVH�DERYH�EHFDXVH�LW�FRQFHUQV�ZDWHU�DYDLODELOLW\�UDWKHU�
WKDQ�HIILFLHQF\�RI�ZDWHU�XVHG���+RZHYHU��LW�LV�D�FKDOOHQJH�IRU�WKH�::$&�VFKHPH�±�KRZ�FDQ�
ZDWHU�SDLG�IRU�DFWXDOO\�EH�PDGH�DYDLODEOH��SDUWLFXODUO\�IRU�XVHUV�GLVWDQW�IURP�WKH�ULYHU��VXFK�DV�
IURP�WKH�+RSH�DTXLIHUV"��,Q�WKH�:DL�LWL��WKH�DQVZHU�LV�WR�DOORZ�XVHUV�WR�PRYH�ZHOOV�FORVHU�WR�
WKH�ULYHU�DQG�LI�QHFHVVDU\�WDNH�WKHLU�DOORFDWLRQV�GLUHFWO\�IURP�WKH�ULYHU��7KLV�LV�LPSUDFWLFDO�LQ�
WKH�:DLPHD�DV�PDQ\�XVHUV�DUH�GLVWDQW�IURP�WKH�ULYHU����
�
&RPPHQW�� 5HOLDQFH� PXVW� EH� SODFHG� RQ� WKH� JURXQGZDWHU� PRGHO� WR� HVWLPDWH� WKH� UHFKDUJH�
HIIHFWV� RI� LQFUHDVHG� ULYHU� IORZV�� VR� WKDW�ZDWHU� DYDLODEOH� DIWHU� DXJPHQWDWLRQ� LQ� HDFK� ]RQH� LV�
DVVHVVHG� IRU� DOORFDWLRQ�� � ,W� PD\� EH� QHFHVVDU\� WR� FRQVLGHU� EXLOGLQJ� ZHLUV� LQ� WKH� :DLURD�
:DLPHD� ULYHUV� WR�HQKDQFH�JURXQGZDWHU� UHFKDUJH��DQG�RU�EXLOG�ZHOOILHOGV� WR� UHWLFXODWH�ZDWHU�
WRZDUGV� WKH� HDVWHUQ� KLOOV�� 2SWLRQV� RSHQ� WR� LQYHVWLJDWLRQ� LQFOXGH� H[SDQGLQJ� WKH� :DLPHD�
ZHOOILHOG�XSVWUHDP�RI� � WKH�$SSOHE\�%ULGJH��H[SDQGLQJ�WKLV�ZHOOILHOG� WR�VXSSO\�1HOVRQ�&LW\��
H[SDQGLQJ�WKH�:DLPHD�(DVW�,UULJDWLRQ�&RPSDQ\�UHWLFXODWLRQ��DQG�FRQVWUXFWLQJ�UHFKDUJH�ZHOOV�
IRU�WKH�/RZHU�&RQILQHG�$TXLIHU���$OWHUQDWLYHO\��7503�SROLF\�DQG�WKH�FKDUJLQJ�UHJLPH�FRXOG�
DOORZ� IRU� DGMXVWPHQWV� WR� DOORFDWLRQV� DQG� FKDUJHV� LQ� WKH� HYHQW�ZDWHU� LV� QRW� DYDLODEOH� LQ� WKH�
TXDQWLWLHV�DQG�ZLWK�D�PLQLPXP�OHYHO�RI�VHFXULW\�RI�VXSSO\�GHWHUPLQHG�E\�WKH�VFKHPH����

�
5HFRPPHQGDWLRQ��7KDW�OLPLWV�WR�DFFHVV�WR�DXJPHQWHG�ZDWHU�EH�HYDOXDWHG�DV�D�SULRULW\�LQ�WKH�
3KDVH� ,,� ZDWHU� DXJPHQWDWLRQ� VWXG\�� XVLQJ� WKH� ,*16� JURXQGZDWHU� PRGHO�� DQG� WKDW�
LQIUDVWUXFWXUH� VROXWLRQV� VXFK� DV�ZHLUV� DQG� IXUWKHU� UHWLFXODWLRQ� DFURVV� WKH� SODLQV� EH� DVVHVVHG�
ZKHUH�DFFHVV�WR�DXJPHQWHG�ZDWHU�LV�OLNHO\�WR�EH�OLPLWHG��
�
�

��� 3RWHQWLDO�&KDQJHV�WR�([LVWLQJ�3ROLF\�DQG�5XOHV�

�
7KLV� VHFWLRQ� LGHQWLILHV� DUHDV� LQ� WKH� 7503� ZKHUH� FXUUHQW� SROLFLHV� DQG� UXOHV� PD\� QHHG�
FKDQJLQJ�LI� WKH�ZDWHU�DXJPHQWDWLRQ�VFKHPH�LV�SURFHHGHG�ZLWK�� �7KHUH�PD\�DOVR�EH�FKDQJHV�
QHFHVVDU\�LI�QR�VFKHPH�LV�SURFHHGHG�ZLWK��WR�RWKHUZLVH�DGGUHVV�WKH�SUHVHQW�VHFXULW\�RI�VXSSO\�
LVVXHV��

�
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���� &RQWH[W�
&KDQJHV�ZLOO�EH�QHHGHG�LQ�3DUW�9�RI�WKH�7503�WR�DFFRPPRGDWH�WKH�::$&�VFKHPH��LQ�WKH�
VDPH�ZD\�WKDW�FKDQJHV�ZHUH�PDGH�IRU�WKH�:DL�LWL��.DLQXL��VFKHPH���
�
,W� LV� QRW� FRQVLGHUHG� DSSURSULDWH� �QRU� SUREDEO\� QHFHVVDU\�� WR� VHHN� WR� FKDQJH� H[LVWLQJ�ZDWHU�
DOORFDWLRQ�SROLFLHV��DSDUW�IURP�WKH�PRUH�DGPLQLVWUDWLYH�LVVXHV��
�
3ROLF\�FKDQJHV�PD\�EH�QHHGHG�WR��
x� IRUPDOO\�UHFRJQLVH�WKH�VWDWXV�DQG�RZQHUVKLS�RI�WKH�DXJPHQWDWLRQ�VFKHPH���
x� XSGDWH�LQWHULP�SROLFLHV�DLPHG�DW�SUHYHQWLQJ�LQFUHDVHG�ZDWHU�DOORFDWLRQ��
x� PDNH�DQ\�FKDQJHV�WR�WKH�VHFXULW\�RI�VXSSO\�WDUJHWV�IRU�WKH�VFKHPH����

�
&KDQJHV�WR�UXOHV�ZLOO�EH�QHHGHG�WR�UHIOHFW�WKH�QHZ�LQIRUPDWLRQ�RQ�DSSURSULDWH�PLQLPXP�IORZV�
WKDW�FDQ�EH�DFKLHYHG�DQG�WKH�QHZ�K\GURORJLFDO�UHJLPH�WKDW�WKH�VFKHPH�ZLOO�GHOLYHU��7KLV�JLYHV�
WKH�DELOLW\�WR�HQKDQFH�WKH�YDOXHV�RI�WKH�ULYHU��6SHFLILF�FKDQJHV�ZLOO�EH�WR��
x� LPSOHPHQW�WKH�LQFUHDVHG�PLQLPXP�IORZ�LQ�WKH�:DLPHD�5LYHU���
x� LQFUHDVH�DOORFDWLRQ�OLPLWV��DQG��
x� OLQN�DOORFDWLRQ�WR�SD\PHQWV�IRU�WKH�VFKHPH��

�
���� 7503�SROLF\�FKDQJHV�
7KH�IROORZLQJ�RSWLRQV�DUH�LGHQWLILHG�IRU�7503�SROLF\�FKDQJHV�UHODWLQJ�WR�ZDWHU�DOORFDWLRQ��LI�
WKH�::$&�VFKHPH�LV�LPSOHPHQWHG��
x� 8SGDWH� 6FKHGXOH� ����� ZLWK� DQ\� QHZ� 8VHV� DQG� 9DOXHV� LGHQWLILHG� IRU� :DLPHD� ZDWHU�

ERGLHV�WKURXJK�WKH�::$&�SURMHFW�
x� 5HPRYH�LQWHULP�SROLFLHV���������DQG���������DGGHG�LQ�9DULDWLRQ��������-DQXDU\������
x� &RQVLGHU�ZKHWKHU�WKH�::$&�KDV�FKDQJHG�WKH�SULRULWLHV�IRU�ZDWHU�XVH��LQFOXGLQJ�WKRVH�

IRU�FRPPXQLW\�VXSSOLHV��LQ�SROLFLHV��������DQG��������
x� $GG�QHZ�SROLF\� WR� VXSSOHPHQW�SROLF\��������� WR� UHIOHFW� WKH�KLJKHU� VHFXULW\�RI� VXSSO\�

WDUJHW� VSHFLILFDOO\� DGRSWHG� IRU� WKH� :DLPHD� 3ODLQV� WKURXJK� WKH� ::$&� VFKHPH� DQG�
DGMXVW���������DFFRUGLQJO\��

x� &RQVLGHU�ZKHWKHU�DSSURDFKHV�UHFRPPHQGHG�E\�::$&�WR�LPSURYH�HIILFLHQF\�RI�XVH�RI�
DXJPHQWHG�ZDWHU�UHTXLUH�FKDQJHV�WR�SROLF\����������
�

���� 7503�UXOH�FKDQJHV�
&KDQJHV�WR�UXOHV�DUH�OLNHO\�WR�EH�PRUH�H[WHQVLYH��
x� &KDQJHV�WR�SHUPLWWHG�DFWLYLW\�XVH�RI�ZDWHU�XQGHU�5XOH��������DUH�SUREDEO\�XQQHFHVVDU\�

EXW�7'&¶V�RZQ�VKDUH�RI� WKH� VFKHPH�FRVWV�QHHGV� WR� UHFRJQLVH� WKDW� IXWXUH� VXEGLYLVLRQV�
ZLWKRXW�UHWLFXODWHG�ZDWHU�ZLOO�EULQJ�DQ�H[SHFWDWLRQ�RI�DFFHVV�WR�QDWXUDO�ZDWHUV�VXFK�DV�
JURXQGZDWHU��ZKLFK�ZLOO� KDYH� EHQHILWHG� IURP� WKH� VFKHPH�� �7KH� FXUUHQW� UHVWULFWLRQ� RQ�
WDNHV�ZLWKLQ�WKH�FRDVWDO�PDUJLQ�RI�WKH�'HOWD�=RQH�PD\�DOVR�EH�DEOH�WR�EH�UHOD[HG�ZLWK�DQ�
LQFUHDVHG�PLQLPXP�:DLPHD�5LYHU�IORZ�

�
x� ,Q�UXOH���������)LJXUH�����&�ZLOO�QHHG�XSGDWLQJ� WR�UHFRJQLVH�WKH�PHWKRG�DQG�OHYHOV�RI�

UDWLRQLQJ�DJUHHG� IRU� WKH�::$&�VFKHPH��6FKHGXOH�����&�QHHGV�QHZ�PLQLPXP� IORZV�
ZKHUHYHU� WKH� :DLPHD� 5LYHU� LV� OLVWHG�� DQG� DQ� LQFUHDVHG� PLQLPXP� IORZ� EH\RQG� WKH�
SUHYLRXV����O�VHF�QHHGV�WR�EH�GHULYHG�IRU�3HDUO�&UHHN���

�
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1HZ� DOORFDWLRQ� OLPLWV�ZLOO� EH� QHHGHG� LQ� )LJXUH� ����(� WR� UH�LPSOHPHQW� OLPLWV� IRU� HDFK�
ZDWHU� PDQDJHPHQW� ]RQH� WDNLQJ� LQWR� DFFRXQW� WKH� IORZ� UHOHDVH� UHJLPH� IRU� WKH� ZDWHU�
DXJPHQWDWLRQ�VFKHPH��

�
&ODXVH��GD��ZKLFK�UHJXODWHV�UHQHZDOV�RI�ZDWHU�SHUPLWV�LQ�WKH�:DL�LWL�6HUYLFH�$UHD�FRXOG�
EH�DSSOLHG�WR�WKH�::$&�6HUYLFH�$UHD��QRWH�WKDW�RQH�LQGLUHFW�HIIHFW�RI�WKLV�UXOH�LV�WR�OLPLW�
WUDQVIHUV� IRU� LUULJDWLRQ� WR� QR� PRUH� WKDQ� WKH� VRLO� QHHGV� VSHFLILHG� LQ� 6FKHGXOH� ����&�
�WKRXJK�WKLV�FXUUHQWO\�DSSHDUV�WKHQ�WR�EH�RYHU�ULGGHQ�E\�FODXVH��GDD���

�
&RQVLGHU�ZKHWKHU�FODXVH��GDD��VKRXOG�EH�UHYLHZHG�DQG�LQ�DQ\�FDVH�UHZRUG�LW�WR�PDNH�LW�
FOHDU� WKDW�QR�PRUH� WKDQ�D�PD[LPXP�LUULJDWLRQ�DOORFDWLRQ�UDWH�RI���PP�ZHHN�VKRXOG�EH�
JUDQWHG��
�
5HYLHZ� WKH� QHHG� IRU� WKH� ERQD� ILGH� SURYLVLRQV� ��$�� LQFOXGHG� DPRQJ� WKH�PDWWHUV� WR� EH�
FRQVLGHUHG�ZKHQ�JUDQWLQJ�ZDWHU�SHUPLWV��

�
8SGDWH�6FKHGXOH�����'�7DEOH���ZLWK�DJUHHG�DOORFDWLRQV�SURYLGHG�IRU�E\�WKH�::$&�IRU�
WKH� FRPPXQLW\� ZDWHU� VFKHPHV�� LQFOXGLQJ� :DNHILHOG�� +RSH�%ULJKWZDWHU�� 5LFKPRQG��
:DLPHD�� � 7'&� FRXOG� DOVR� VSHFLI\� DOORFDWLRQ� OLPLWV� IRU� WKH� YDULRXV� HQG� XVHUV�� D�PRUH�
VSHFLILF�ZD\�WR�UHVHUYH�ZDWHU�ORQJHU�WHUP�IRU�FRPPXQLW\�ZDWHU�VXSSOLHV��
��

x� 2SWLRQV�IRU�DFFRPPRGDWLQJ�LQFUHDVHG�ZDWHU�SURYLGHG�WKURXJK�WKH�::$&�VFKHPH�DUH��
��� ,QFUHDVH�ZDWHU�DOORFDWLRQ�OLPLWV�LQ�UXOH��������EDVHG�RQ�SURMHFWHG�GHPDQG�DQG�

JURXQGZDWHU�PRGHOOLQJ�RI�LPSURYHG�DYDLODELOLW\��RU�
��� 'LVWLQJXLVK�UHOHDVHG�IORZV�IURP�QDWXUDO�IORZV�DQG�DOORFDWH�UHOHDVHG�IORZV�EDVHG�RQ�

QHZ�DOORFDWLRQ�OLPLWV�LQ�UXOH��������IRU�UHOHDVHG�ZDWHU�
�:KLFK� RI� WKHVH� RSWLRQV� LV� FKRVHQ� GHSHQGV� RQ� WKH� FKDUJLQJ� UHJLPH� DGRSWHG� IRU� WKH�
VFKHPH��,I�DOO�H[LVWLQJ�XVHUV�EHFRPH�µVKDUHKROGHUV¶�LQ�WKH�VFKHPH�DV�LQ�WKH�:DL�LWL��WKHUH�
ZLOO�EH�QR�QHHG� WR�GLVWLQJXLVK�DXJPHQWHG�YROXPHV� IURP�QDWXUDOO\�RFFXUULQJ�ZDWHU��DQG�
RSWLRQ�����LV�SUHIHUUHG��

�
x� $Q� DPHQGHG� UXOH� ������� UHJXODWLQJ� VLWH�WR�VLWH� WUDQVIHUV� RI�ZDWHU� DOORFDWLRQV� LQ�ZDWHU�

SHUPLWV�ZLOO�EH�QHHGHG�IRU�WKH�:DLPHD�ZDWHU�PDQDJHPHQW�]RQHV��LI�WKH�::$&�VFKHPH�
LV�WR�LQFOXGH�WKH�IOH[LELOLW\�IRU�µVKDUHKROGHUV¶�WR�WUDQVIHU�RU�VHOO�WKHLU�VKDUH�RI�WKH�VFKHPH�
FRVW�WR�RWKHU�ZDWHU�XVHUV��

�
x� 3D\PHQW�IRU�WKH�:DL�LWL�ZDWHU�DXJPHQWDWLRQ�VFKHPH�LV�PDGH�E\�ZDWHU�XVHUV�WKURXJK�D�

7'&� UDWH� RQ� WKH� ZHHNO\� ZDWHU� DOORFDWLRQ� RQ� WKHLU� ZDWHU� SHUPLW�� IRU� LUULJDWRUV�� WKLV�
FRUUHVSRQGV�WR�D�FKDUJH�SHU�KHFWDUH�RI�ZDWHU�DOORFDWLRQ�IRU�LUULJDWLRQ��DV�DOO�XVHUV�KDYH�
WKH�VDPH�SHU�KHFWDUH�DOORFDWLRQ�LQ�WKH�:DL�LWL���([LVWLQJ�:DL�LWL�ZDWHU�SHUPLW�KROGHUV�DUH�
WR�EH�UDWHG�DW�������LQFO�*67��KD�\HDU�±�LQFUHDVLQJ�LQ�\HDUV������WR��������ZKLOH�QHZ�
ZDWHU�XVHUV�ZLOO�SD\� WKLV�UDWH�SOXV�DQ�XS�IURQW�VLQJOH�FDSLWDO�FRQWULEXWLRQ�RI�������KD���
7KHVH�FRVWV�ZLOO�UHSD\�D����\HDU�ORDQ�IRU�VFKHPH�FRVWV��SOXV�WKH�RQJRLQJ�2SHUDWLQJ�	�
0DLQWHQDQFH�FRVWV����

�
,I� WKH� RSWLRQ� RI� FKDUJLQJ� IRU� WKH�::$&� VFKHPH� LQ� WKH� VDPH�ZD\� DV� IRU� WKH�:DL�LWL�
VFKHPH� LV� DGRSWHG�� DQ� DSSURSULDWH� UDWLQJ� VFKHPH� ZLOO� QHHG� WR� EH� VHW� WKURXJK� 7'&¶V�
$QQXDO�3ODQQLQJ�SURFHVV��DQG�WKLV�ZLOO�QHHG�WR�EH�VFKHGXOHG�DORQJVLGH�WKH�DPHQGPHQWV�
WR�WKH�7503�PHQWLRQHG�KHUH��

�
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���

&KDQJHV�WR�SROLF\�DQG�UXOHV�WDNH�WLPH�WR�LPSOHPHQW�EHFDXVH�RI�WKH�GUDIWLQJ��FRQVXOWDWLRQ�DQG�
IRUPDO� VXEPLVVLRQ� DQG� KHDULQJ� SURFHVVHV� LQYROYHG�� � :KHQ� WKH� DXJPHQWDWLRQ� VFKHPH� LV�
DSSURYHG�WR�SURFHHG�WR�WKH�FRQVHQWLQJ�VWDJH��WKHVH�7503�FKDQJHV�VKRXOG�DOVR�EH�QRWLILHG��LQ�
WDQGHP���,I�VFKHPH�IXQGLQJ�LV�WR�EH�DFKLHYHG�WKURXJK�D�UDWLQJ�PHFKDQLVP��DV�LW�ZDV�IRU�WKH�
:DL�LWL�VFKHPH��WKH�GUDIW�UDWLQJ�SURYLVLRQV�VKRXOG�DOVR�EH�SURJUHVVHG�DW�WKDW�WLPH��
�

��� &RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV�

7KH� :DLPHD� :DWHU� $XJPHQWDWLRQ� SURMHFW� VHHNV� WR� UHOHDVH� ZDWHU� IURP� D� VWRUDJH� GDP� WR�
LPSURYH�WKH�VHFXULW\�RI�VXSSO\�IRU�H[LVWLQJ�ZDWHU�XVHUV�RQ�WKH�:DLPHD�3ODLQV��PDNH�DYDLODEOH�
DGGLWLRQDO�ZDWHU�IRU�LUULJDWLRQ�DQG�XUEDQ�XVHV��DQG�LQ�WKH�SURFHVV�LPSURYH�WKH�HQYLURQPHQWDO�
IORZV�LQ�WKH�ORZHU�:DLURD�DQG�:DLPHD�ULYHUV��
�
7KLV�UHSRUW�UHYLHZHG�DQG�H[SODLQHG�WKH�7'&¶V�FXUUHQW�SROLFLHV�DQG�UXOHV�IRU�ZDWHU�DOORFDWLRQ�
LQ�WKH�:DLPHD�%DVLQ�FRQWDLQHG�ZLWKLQ�3DUW�9�RI�WKH�7DVPDQ�5HVRXUFH�0DQDJHPHQW�3ODQ��
�
2SWLRQV�IRU�LPSURYLQJ�ZDWHU�XVH�HIILFLHQF\�DQG�IOH[LELOLW\�KDYH�DOVR�EHHQ�UHYLHZHG���,Q�WHUPV�
RI�DOORFDWLYH�HIILFLHQF\��ZDWHU�PHWHULQJ�GDWD�IRU�WKH���������GURXJKW��D����\HDU�HYHQW�EDVHG�
RQ���GD\�ULYHU�IORZV��EHIRUH�UDWLRQLQJ�ZDV�LPSOHPHQWHG�VKRZHG�WKDW�WKH�KLJKHVW�]RQDO�ZDWHU�
XVDJH�UHDFKHG�����RI�IXOO�DOORFDWLRQV�LQ�WKH�/RZHU�&RQILQHG�$TXLIHU�=RQH�DQG�����LQ�WKH�
:DLPHD�:HVW�=RQH���,Q�WKH�DEVHQFH�RI�DFWLYH�WUDQVIHUV�RI�ZDWHU�SHUPLWV��ZKLFK�DUH�OLNHO\�WR�
UHVXOW� LQ� LQFUHDVHG� XVDJH� RI� H[LVWLQJ� DOORFDWLRQV�� DQ� DVVXPSWLRQ� RI� ���� PD[LPXP� XVDJH�
DJDLQVW�]RQDO�DOORFDWLRQ�OLPLWV�VHHPV�UHDVRQDEOH�� �+RZHYHU�DQ�DVVXPSWLRQ�WKDW������XVDJH�
ZLOO�RFFXU�DW�WLPHV�SURYLGHV�D�EXIIHU�IRU�WKH�XQFHUWDLQWLHV�LQ�WKH�SROLF\�VHWWLQJV�IRU�DOORFDWLRQ�
OLPLWV�DQG�VHFXULW\�RI�VXSSO\��
�
$PRQJ� WKH� SROLF\� RSWLRQV� LGHQWLILHG� IRU� LPSURYLQJ� ZDWHU� XVH� HIILFLHQF\� DUH� UHJXODWRU\�
UHTXLUHPHQWV� LQFOXGLQJ�IDUP� LUULJDWLRQ�SODQV�DQG�SUHVFULEHG�HIILFLHQF\�VWDQGDUGV�� �)LQDQFLDO�
RSWLRQV�LQFOXGH�UHGXFHG�DQQXDO�ZDWHU�SHUPLW�IHHV�IRU�XVHUV�PHHWLQJ�HIILFLHQF\�VWDQGDUGV��UDWHV�
UHEDWHV�RU�GLVFRXQWV�RQ�VFKHPH�FKDUJHV�IRU�LPSOHPHQWDWLRQ�RI�HIILFLHQW�ZDWHU�XVH�PHDVXUHV���
(GXFDWLRQ� DQG� DGYRFDF\� RSWLRQV� LQFOXGH� SURYLGLQJ� VRLO�PRLVWXUH� LQIRUPDWLRQ� IRU� LUULJDWRUV��
LQIRUPDWLRQ�VKHHWV�RQ�ZDWHU�XVH�HIILFLHQF\�DQG�SUHVHQWDWLRQV�DQG�GDWD�RQ�WKH�K\GURORJ\�RI�WKH�
:DLPHD�ZDWHU�UHVRXUFHV���
�
$V� WKHVH� ZDWHU� UHVRXUFHV� DUH� FXUUHQWO\� IXOO\� DOORFDWHG�� SURYLVLRQ� VKRXOG� DOVR� EH� PDGH� WR�
HQFRXUDJH� UH�DOORFDWLRQ� ZLWKLQ� WKH� V\VWHP�� � 3URYLGLQJ� IRU� VLWH�WR�VLWH� WUDQVIHUV� LQFOXGLQJ�
WHPSRUDU\� OHDVHV� RI� ZDWHU� DOORFDWLRQV�� DV� LPSOHPHQWHG� DOUHDG\� LQ� WKH� :DL�LWL� ZDWHU�
DXJPHQWDWLRQ�VFKHPH��LV�UHFRPPHQGHG�LQ�FRQMXQFWLRQ�ZLWK�IRUPDO�UHPRYDO�RI�FRQGLWLRQV�RQ�
SHUPLWV�DOORZLQJ�µERQD�ILGH¶�DGMXVWPHQWV�RI�XVHUV¶�DOORFDWLRQV��
�
(LJKW� SROLF\� RSWLRQV� IRU� DOORFDWLQJ� QHZO\� DYDLODEOH� ZDWHU� DUH� GLVFXVVHG�� � ,Q� JHQHUDO�� WKH�
FXUUHQW�SROLF\�VHWWLQJV�DUH�DQ�DSSURSULDWH�EDODQFH�EHWZHHQ�ZDWHU�DOORFDWHG�DQG�DGPLQLVWUDWLYH�
FRVWV�RI�WKH�ZDWHU�DOORFDWLRQ�V\VWHP���7KH�PDLQ�RSSRUWXQLWLHV�IRU�FKDQJHV�DSSHDU�WR�EH�LQ�WKH�
DUHDV� RI� XVHU�GULYHQ�ZDWHU�PDQDJHPHQW� SODQV�� DQG� UH�DOORFDWLRQ�RI�ZDWHU� WKURXJK� WUDQVIHUV��
SDUWLFXODUO\�WKURXJK�OHDVLQJ�RI�DOORFDWLRQV���2QH�SROLF\�DQG�SK\VLFDO�FKDOOHQJH�IRU�WKH�VFKHPH�
ZKLFK� QHHGV� LQYHVWLJDWLRQ� LQ� 3KDVH� ,,� LQYHVWLJDWLRQV� LV� KRZ� WR� HQVXUH� SK\VLFDO� DFFHVV� WR�
DXJPHQWHG�ZDWHU�IRU�XVHUV�GLVWDQW�IURP�WKH�ULYHU��
�
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,I� WKH� VFKHPH� LV� EXLOW�� WKH� PDLQ� FKDQJHV� QHHGHG� WR� 7503� SROLFLHV� ZLOO� EH� WR� IRUPDOO\�
UHFRJQLVH� WKH� VWDWXV� DQG� RZQHUVKLS� RI� WKH� VFKHPH�� DQG� WR� LQFUHDVH� WKH� VHFXULW\� RI� VXSSO\�
XQGHU�ZKLFK�ZDWHU�LV�DOORFDWHG�WR�XVHUV���0DLQ�FKDQJHV�WR�UXOHV�ZLOO�LQYROYH�VHWWLQJ�D�KLJKHU�
PLQLPXP�IORZ�UHJLPH�IRU�WKH�:DLPHD�5LYHU��UH�VHWWLQJ�DQG�LQFUHDVLQJ�ZDWHU�DOORFDWLRQ�OLPLWV�
IRU� WKH� ZDWHU� PDQDJHPHQW� ]RQHV� DFURVV� WKH� 3ODLQV�� DQG� �GHSHQGLQJ� RQ� WKH� IXQGLQJ� RSWLRQ�
FKRVHQ��OLQNLQJ�DOORFDWLRQV�WR�SD\PHQWV�E\�VFKHPH�FRQWULEXWRUV����
�
,W�LV�UHFRPPHQGHG�WKDW�GUDIWLQJ�DQG�FRQVXOWDWLRQ�RQ�WKH�UHTXLUHG�FKDQJHV�WR�ZDWHU�DOORFDWLRQ�
SROLFLHV�DQG�UXOHV�EH�FDUULHG�RXW�DV�D�SDUW�RI�WKH�3KDVH�,,�LQYHVWLJDWLRQ��
�
��

��� $FNQRZOHGJHPHQWV�

-RKQ�%HDOLQJ�RI�$J)LUVW�&RQVXOWDQWV�FRQWULEXWHG�XVHIXO�FRPPHQWV�DQG�VXJJHVWLRQV�RQ�ZDWHU�
XVH�HIILFLHQF\�IRU�VHFWLRQ�������7KDQNV�WR�6DOO\�0DU[�RI�7RQNLQ�DQG�7D\ORU�IRU�KHU�H[WHQVLYH�
LQLWLDO�UHYLHZ�RI�WKH�GUDIW�UHSRUW�� �7KDQNV�WR�0DU\�$QQH�%DNHU�DQG�-RVHSK�7KRPDV�RI�7'&�
IRU�FRPPHQWV�RQ�WKH�ILQDO�GUDIW�UHSRUW��
�

��� %LEOLRJUDSK\�

�
'LFNHU�0-,�� )HQHPRU�$'�� -RKQVWRQ�05�������*HRORJ\� DQG� JURXQGZDWHU� UHVRXUFHV� RI� WKH�

:DLPHD�3ODLQV��1HOVRQ���*HRORJLFDO�%XOOHWLQ��'6,5�*HRORJ\�DQG�*HRSK\VLFV�����S��
)HQHPRU�� $�'�� ������ 5HYLHZ� RI�:DWHU� 5HVRXUFHV�0RGHOOLQJ� IRU�:DWHU� $OORFDWLRQ� LQ� WKH�

:DLPHD�%DVLQ��/DQGFDUH�5HVHDUFK�FRQWUDFW�UHSRUW�/&���������IRU�WKH�7DVPDQ�'LVWULFW�
&RXQFLO����SS��

)HQHPRU� $'� ������ � $� WKUHH�GLPHQVLRQDO� PRGHO� IRU� PDQDJHPHQW� RI� WKH� :DLPHD� 3ODLQV�
$TXLIHUV��1HOVRQ���3XEOLFDWLRQ�1R�����RI�'6,5�+\GURORJ\�&HQWUH������SS��

)HQHPRU�$'��/HRQJ�'��:KLWH�3��+RQJ�7��%DLJHQW�(�������5HVROYLQJ�ZDWHU�UHVRXUFH�RYHU�
DOORFDWLRQ� ±� WKH� :DL�LWL� FDWFKPHQW� FRPPXQLW\� ZDWHU� DXJPHQWDWLRQ� LQLWLDWLYH�� 3DSHU�
SUHVHQWHG� DW� $3+:������ )LUVW� LQWHUQDWLRQDO� FRQIHUHQFH� RQ� K\GURORJ\� DQG� ZDWHU�
UHVRXUFHV�LQ�WKH�$VLD�3DFLILF�UHJLRQ��.\RWR��0DUFK�������

)HQHPRU��$�'��DQG�6LQQHU��-�������,QVWLWXWLRQDO�,QHUWLD"�&DVH�6WXGLHV�RI�7UDQVIHUDEOH�:DWHU�
3HUPLWV�LQ�1HZ�=HDODQG����(FRORJLF�5HVHDUFK�5HSRUW�1R�����(FRORJLF�)RXQGDWLRQ�,QF��
$YDLODEOH�DW�KWWS���ZZZ�HFRORJLF�RUJ�Q]�

+D\�� -��� <RXQJ�� 5�� ������ ,QVWUHDP� +DELWDW� )ORZ� $QDO\VLV� IRU� WKH� :DLPHD� 5LYHU� DQG�
SURYLVLRQDO� PLQLPXP� IORZV� IRU� SURSRVHG� GDP� VLWHV� LQ� WKH� XSSHU� :DLURD� DQG� /HH�
FDWFKPHQWV�� � &DZWKURQ� ,QVWLWXWH� 5HSRUW� ����� IRU� WKH� :DLPHD� :DWHU� $XJPHQWDWLRQ�
&RPPLWWHH��

+D\HV�� -�:�� ������ � ,QVWUHDP� +DELWDW� )ORZ� $QDO\VLV� IRU� WKH�:DLURD��:DLPHD� DQG�:DL�LWL�
5LYHUV�� 3UHSDUHG� IRU� 7DVPDQ� 'LVWULFW� &RXQFLO� DQG� )LVK� DQG� *DPH� 1HZ� =HDODQG� ��
1HOVRQ�0DUOERURXJK��&DZWKURQ�5HSRUW�1R���������S���$SSHQGLFHV��
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/LQFROQ�(QYLURQPHQWDO�������7DVPDQ�UHJLRQDO�ZDWHU�VWXG\�±�7HFKQLFDO�UHSRUW�6WDJH����/LNHO\�
DQG� H[WUHPH� ZDWHU� GHPDQGV�� � 3UHSDUHG� IRU� 7DVPDQ� 5HJLRQDO� :DWHU� $XJPHQWDWLRQ�
&RPPLWWHH��

1HOVRQ�&DWFKPHQW�DQG�5HJLRQDO�:DWHU�%RDUG�������:DLPHD�:DWHU�0DQDJHPHQW�3ODQ��
1HOVRQ�&DWFKPHQW�DQG�5HJLRQDO�:DWHU�%RDUG�������:DLPHD�:DWHU�0DQDJHPHQW�3ODQ��
1HOVRQ�0DUOERURXJK�5HJLRQDO�&RXQFLO�������:DLPHD�&DWFKPHQW�:DWHU�0DQDJHPHQW�3ODQ��
6LQQHU�-��)HQHPRU�$��������(QKDQFLQJ�:DWHU�8VH�)OH[LELOLW\�DQG�6HFXULW\�XVLQJ�WKH�0RWXHND�

&DWFKPHQW� DV� D� FDVH� VWXG\�� 'LVFXVVLRQ� SDSHU� DYDLODEOH� DW�
KWWS���LFP�ODQGFDUHUHVHDUFK�FR�Q]������

6LQQHU��-��)HQHPRU��$��%DLQHV��-��������$�&DVH�6WXG\�RI�:DWHU�0DQDJHPHQW�LQ�WKH�0RWXHND�
&DWFKPHQW�� 5HVSRQVHV� WR� :DWHU� $OORFDWLRQ� 5HIRUP� 3URSRVDOV�� � -RLQW� (FRORJLF�
)RXQGDWLRQ�/DQGFDUH�5HVHDUFK�UHSRUW��DYDLODEOH�KWWS���LFP�ODQGFDUHUHVHDUFK�FR�Q]�����S�

7DVPDQ�'LVWULFW�&RXQFLO�������,VVXHV��2SWLRQV�DQG�3UDFWLFDOLW\�RI�WUDQVIHUDEOH�ZDWHU�SHUPLWV�
LQ�WKH�:DLPHD�&DWFKPHQW���'LVFXVVLRQ�SDSHU�E\�$��)HQHPRU�DQG�0��.HDUQH\��

7DVPDQ�'LVWULFW�&RXQFLO��������:DWHU�UHVRXUFH�VXPPDU\��LVVXHV�DQG�RSWLRQV��3DUW�,,�:DLPHD�
:DWHU�0DQDJHPHQW�$UHD��7DVPDQ�'LVWULFW�&RXQFLO� GLVFXVVLRQ� GRFXPHQW� SUHSDUHG� E\�
$��)HQHPRU��0��%DNHU�DQG�-��7KRPDV��

7DVPDQ� 'LVWULFW� &RXQFLO� ������ :DWHU� PDQDJHPHQW� SROLF\� DQG� UXOHV�� 3DUW� 9�� 7DVPDQ�
5HVRXUFH� 0DQDJHPHQW� 3ODQ�� 7DVPDQ� 'LVWULFW� &RXQFLO�� 5LFKPRQG�� 1HOVRQ�� 1=��
�ZZZ�WDVPDQ�JRYW�Q]��

7DVPDQ�'LVWULFW�&RXQFLO�������5XUDO�)XWXUHV�3URJUDPPH�±�(3����������5HSRUW�SUHSDUHG�IRU�
��0DUFK������PHHWLQJ�E\�0�+RQH\�DQG�6��0DUNKDP����SS��

7DVPDQ�'LVWULFW�&RXQFLO� ������ ,UULJDWLRQ�0DQDJHPHQW�3ODQV� �,03V��2SWLRQV�$QG�6WUDWHJ\�
)RU� 5HTXLULQJ� 7KHP� 7KURXJK� 5HVRXUFH� &RQVHQW� &RQGLWLRQV� ±� (3���������� 5HSRUW�
SUHSDUHG�IRU���)HEUXDU\������PHHWLQJ�E\�-�%XWOHU����SS��

:LQVWDQOH\��$���%DNHU��9���)RRWH��-���*UHJRU��-���*UHJRU\��:���+HSL��0���0LGJOH\��*��������
:DWHU�LQ�WKH�:DLPHD�%DVLQ��&RPPXQLW\�9DOXHV�DQG�:DWHU�0DQDJHPHQW�2SWLRQV���(65�
UHSRUW�IRU�WKH�:DLPHD�:DWHU�$XJPHQWDWLRQ�&RPPLWWHH�DQG�7'&�����SS��

�
�
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��� $SSHQGLFHV�

�
$SSHQGL[��� :DLPHD�:DWHU�$OORFDWLRQ�3ROLFLHV��&KDSWHU�����7503��
����-DQXDU\������HGLWLRQ��
�
7KH�IROORZLQJ�SROLFLHV�DUH�H[WUDFWV�IURP�WKH�7DVPDQ�5HVRXUFH�0DQDJHPHQW�3ODQ��7503���DV�
WKRVH� UHOHYDQW� WR� ZDWHU� DOORFDWLRQ� LQ� WKH� :DLPHD� FDWFKPHQW� DQG� WR� D� SRWHQWLDO� ZDWHU�
DXJPHQWDWLRQ�VFKHPH��
�
����� ,VVXH���5HGXFHG�:DWHU�%RG\�)ORZV�RU�/HYHOV�
�
:DWHU�%RG\�0DQDJHPHQW�

������� 7R�PDLQWDLQ�DQG�HQKDQFH�WKH�XVHV�DQG�YDOXHV�RI�ULYHUV��DTXLIHUV��ZHWODQGV�DQG�ODNHV�WKDW�PD\�
EH�DGYHUVHO\�DIIHFWHG�E\�UHGXFHG�ZDWHU�IORZV�RU�OHYHOV�LQFOXGLQJ��

�D�� WKH� XVHV� DQG� YDOXHV� RI� ZDWHU� ERGLHV� LGHQWLILHG� LQ� 6FKHGXOH� ������ SDUWLFXODUO\� WKH�
LQWHUQDWLRQDOO\��QDWLRQDOO\�DQG�UHJLRQDOO\�VLJQLILFDQW�XVHV�DQG�YDOXHV�RI�ZDWHU�ERGLHV��

�E�� WKH�FXVWRPDU\�DQG�WUDGLWLRQDO�XVHV�DQG�YDOXHV�RI� LZL�� LQFOXGLQJ�Z KL� WDSX��DQG�RWKHU� WDRQJD��
SDUWLFXODUO\�LQ�UHODWLRQ�WR�VXVWDLQLQJ�WKH�PDXUL�RI�WKH�ZDWHU���

�F�� WKH�FDSDFLW\�RI�ZDWHU�ERGLHV� WR�GLOXWH�FRQWDPLQDQWV��E\� WDNLQJ� LQWR�DFFRXQW� WKH�PDQDJHPHQW�
REMHFWLYHV�VSHFLILHG�IRU�HDFK�RI�WKH�ZDWHU�ERGLHV�LQ�6FKHGXOH�������

�
������� 7R�HVWDEOLVK�D�PLQLPXP�IORZ�UHJLPH�RU�PLQLPXP�ZDWHU�OHYHO�UHJLPH�IRU�ULYHUV��ZHWODQGV�DQG�
ODNHV�ZKHUH� WKHUH� LV�D� WKUHDW� WR�XVHV�DQG�YDOXHV�RI� WKH�ZDWHU�ERG\�RU�D�FRQQHFWHG�ZDWHU�ERG\�� WDNLQJ� LQWR�
DFFRXQW��

�D�� WKH�UDQJH�DQG�VLJQLILFDQFH�RI�WKH�H[LVWLQJ�DQG�SRWHQWLDO�ZDWHU�ERG\�YDOXHV�DQG�XVHV��
�E�� DGYHUVH� HIIHFWV� IURP� H[LVWLQJ� DQG� SRWHQWLDO� DEVWUDFWLYH� ZDWHU� XVHUV� DQG� ODQG� XVH� DFWLYLWLHV�

DIIHFWLQJ�ZDWHU�TXDQWLW\��
�F�� QDWXUDO�IORZ�FKDUDFWHULVWLFV��
�G�� SUDFWLFDO�PRQLWRULQJ�DQG�HQIRUFHPHQW�QHHGV��
�H�� FRQWULEXWLRQV�WR�ZDWHU�IORZV�DQG�OHYHOV�IURP�GDPV��
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:DLPHD�&DWFKPHQW�([WUDFWV�IURP�6FKHGXOH�������
:$7(5�%2'<�86(6�$1'�9$/8(6�$1'�:$7(5�0$1$*(0(17�2%-(&7,9(6�

:DWHU�%RG\� 9DOXHV�8VHV�$GYHUVHO\�$IIHFWHG�E\�
5HGXFHG�)ORZV�RU�/HYHOV� 0DQDJHPHQW�2EMHFWLYHV�

,Q�6LWX�8VHV�DQG�9DOXHV�
x� &RQWULEXWLRQ�WR�ULYHU�DQG�VSULQJ�IORZV��
x� 3KUHDWLF�FRPPXQLWLHV�

x� 3UHYHQWLRQ�RI�VHDZDWHU�LQWUXVLRQ��
x� 0DLQWHQDQFH�RI�DTXLIHU�SUHVVXUHV�

�DEVWUDFWLRQ�UDWHV�WR�PDWFK�UHFKDUJH�
UDWHV���

x� 0DLQWHQDQFH�RI�FRQWULEXWLRQ�WR�ULYHU�
RU�VSULQJ�IORZV��

2WKHU�8VHV�DQG�9DOXHV�

�����$OO�JURXQGZDWHU�
������$OO�JURXQGZDWHU�PD\�
KDYH�DQ\�RI�WKHVH�XVHV�
DQG�YDOXHV��

x� +XPDQ�FRQVXPSWLRQ��
x� ,UULJDWLRQ�VXSSO\��
x� &RPPXQLW\�ZDWHU�VXSSO\��
x� 6WRFN�DQG�IDUP�ZDWHU�VXSSO\��
x� ,QGXVWULDO�VXSSO\��

x� 3URWHFWLRQ�RI�ZDWHU�VXSSO\�QHHGV�RI�
VWRFN�DQG�GRPHVWLF�XVHUV��SURYLGHG�
WKHUH�LV�IXOO�SHQHWUDWLRQ�RI�DQ\�
DOOXYLDO�DTXLIHU���

x� 0DLQWHQDQFH�RI�ZDWHU�XVHUV¶�
VHFXULW\�RI�VXSSO\�DW�DQ�DFFHSWDEOH�
OHYHO��

6SHFLILF�8VHV�DQG�9DOXHV�RI�$TXLIHUV�
,Q�6LWX�8VHV�DQG�9DOXHV�

x� &RQWULEXWLRQ�RI�IORZ�WR�WKH�:DLPHD�
5LYHU��

x� &RQWULEXWLRQ�RI�IORZV�WR�1HLPDQ�DQG�
3HDUO�&UHHNV��

x� 0DLQWHQDQFH�RI�:DLPHD�5LYHU�
PLQLPXP�IORZ��

x� 0DLQWHQDQFH�RI�3HDUO�&UHHN�
PLQLPXP�IORZ�DQG�IORZV�LQ�1HLPDQ�
&UHHN��

x� 3UHYHQWLRQ�RI�VHDZDWHU�LQWUXVLRQ��
x� 0DLQWHQDQFH�RI�DTXLIHU�SUHVVXUHV�

�DEVWUDFWLRQ�UDWHV�WR�PDWFK�UHFKDUJH�
UDWHV���

2WKHU�8VHV�DQG�9DOXHV�

����8SSHU�&RQILQHG�
$TXLIHU�
�����'HOWD�=RQH�$TXLIHU�
�����/RZHU�&RQILQHG�
$TXLIHU�

x� +XPDQ�FRQVXPSWLRQ��
x� ,UULJDWLRQ�VXSSO\��
x� &RPPXQLW\�ZDWHU�VXSSO\��
x� 6WRFN�DQG�IDUP�ZDWHU�VXSSO\��
x� ,QGXVWULDO�VXSSO\��

x� 3URWHFWLRQ�RI�ZDWHU�VXSSO\�QHHGV�RI�
VWRFN�DQG�GRPHVWLF�XVHUV��

x� 0DLQWHQDQFH�RI�ZDWHU�XVHUV¶�
VHFXULW\�RI�VXSSO\�DW�DQ�DFFHSWDEOH�
OHYHO��

,QVWUHDP�8VHV�DQG�9DOXHV�
x� $TXDWLF�HFRV\VWHPV��ZLOGOLIH�DQG�

DTXDWLF�SODQW�KDELWDW��
x� &RQWDFW�DQG�QRQ�FRQWDFW�UHFUHDWLRQ�

DFWLYLWLHV��
x� &XOWXUDO�DQG�VSLULWXDO�YDOXHV��
x� /DQGVFDSH�YDOXHV��
x� &RQWULEXWLRQ�WR�ORZODQG�VSULQJ�IORZV��

x� 0DLQWHQDQFH�RI�PLQLPXP�ORZ�IORZV�
IRU�LQVWUHDP�DTXDWLF�YDOXHV�
LQFOXGLQJ�ILVKHULHV�YDOXHV��

x� 3URWHFWLRQ�RI�FRQWDFW�DQG�QRQ�
FRQWDFW�UHFUHDWLRQ�DFWLYLWLHV��

x� 3URWHFWLRQ�RI�ODQGVFDSH�FXOWXUDO�DQG�
VSLULWXDO�YDOXHV��

2WKHU�8VHV�DQG�9DOXHV�

�����$OO�VXUIDFH�ZDWHU�
ERGLHV�
�$OO�VXUIDFH�ZDWHU�PD\�
KDYH�DQ\�RI�WKHVH�XVHV�
DQG�YDOXHV��

x� +XPDQ�FRQVXPSWLRQ��
x� ,UULJDWLRQ�VXSSO\��
x� &RPPXQLW\�ZDWHU�VXSSO\��
x� 6WRFN�DQG�IDUP�ZDWHU�VXSSO\��
x� ,QGXVWULDO�VXSSO\��

x� 0DLQWHQDQFH�RI�ZDWHU�XVHUV¶�
VHFXULW\�RI�VXSSO\�DW�DQ�DFFHSWDEOH�
OHYHO��

x� 3URWHFWLRQ�RI�VXSSOLHV�IRU�VWRFN�DQG�
GRPHVWLF�XVHUV��
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�
6SHFLILF�8VHV�DQG�9DOXHV�RI�5LYHUV�DQG�:HWODQGV�

,QVWUHDP�8VHV�DQG�9DOXHV�
x� $TXDWLF� HFRV\VWHPV�� ZLOGOLIH� DQG�

DTXDWLF�SODQW�KDELWDW��
x� &RQWDFW� DQG� QRQ�FRQWDFW� UHFUHDWLRQ�

DFWLYLWLHV��
x� &XOWXUDO�DQG�VSLULWXDO�YDOXHV��
x� /DQGVFDSH�YDOXHV��
x� &RQWULEXWLRQ� WR� ORZODQG� VSULQJ�

IORZV��
x� ,QVWUHDP� QDWLYH� DQG� WURXW� ILVKHULHV�

YDOXHV�DQG�WURXW�SDVVDJH��
x� &RQWULEXWLRQ� WR� 1HLPDQ� DQG� 3HDUO�

&UHHN�VSULQJ�IORZV��

x� ,QFUHDVHG�PLQLPXP� ORZ� IORZV� WR�SURWHFW�
QDWLYH� ILVK� DQG� MXYHQLOH� EURZQ� WURXW�
KDELWDW� DQG� OLPLWHG� EURZQ� WURXW� SDVVDJH�
GXULQJ�ORZ�IORZV��

x� 0DLQWHQDQFH�RI�1HLPDQ�DQG�3HDUO�&UHHN�
IORZV��

x� 3URWHFWLRQ�RI�UHFUHDWLRQDO�DFWLYLWLHV��
x� 3URWHFWLRQ� RI� FXOWXUDO�� VSLULWXDO� DQG�

ODQGVFDSH�YDOXHV��

2WKHU�8VHV�DQG�9DOXHV�

�����:DLPHD�5LYHU�

x� +XPDQ�FRQVXPSWLRQ��
x� ,UULJDWLRQ�VXSSO\��
x� &RPPXQLW\�ZDWHU�VXSSO\��
x� 6WRFN�DQG�IDUP�ZDWHU�VXSSO\��
x� ,QGXVWULDO�VXSSO\��

x� 0DLQWHQDQFH�RI�XVHUV¶� VHFXULW\�RI� VXSSO\�
DW�DQ�DFFHSWDEOH�OHYHO��

,QVWUHDP�8VHV�DQG�9DOXHV�
x� 1DWLYH� ILVK� KDELWDW�� LQFOXGLQJ� WKH�

QDWLRQDOO\� VLJQLILFDQW� QDWLYH� ILVKHU\�
RI�1HLPDQ�DQG�3HDUO�FUHHNV��

x� 5HJLRQDOO\� VLJQLILFDQW� ZLOGOLIH�
KDELWDW�LQ�1HLPDQ�DQG�3HDUO�FUHHNV��

x� 0DLQWHQDQFH� RI� PLQLPXP� IORZV� WR�
SURWHFW�LQVWUHDP�DQG�ZLOG�OLIH�KDELWDWV��

2WKHU�8VHV�DQG�9DOXHV�

������1HLPDQ�DQG�3HDUO�
&UHHNV�

x� 6WRFN�DQG�IDUP�ZDWHU�VXSSO\�� �
,QVWUHDP�8VHV�DQG�9DOXHV�

x� 7URXW�VSDZQLQJ��
x� &RQWULEXWLRQ� WR� :DLPHD� 5LYHU�

IORZV��
x� &RQWULEXWLRQ�WR�JURXQGZDWHU�OHYHOV��

x� 3URWHFWLRQ�RI�WURXW�VSDZQLQJ�YDOXHV��
x� 0DLQWHQDQFH� RI� FRQWULEXWLRQ� WR� :DLPHD�

5LYHU�IORZV�DQG�JURXQGZDWHU�OHYHOV��

2WKHU�8VHV�DQG�9DOXHV�

������:DL�LWL�5LYHU�

x� +XPDQ�FRQVXPSWLRQ�
x� ,UULJDWLRQ�VXSSO\��
x� &RPPXQLW\�ZDWHU�VXSSO\��
x� 6WRFN�DQG�IDUP�ZDWHU�VXSSO\��

x� 0DLQWHQDQFH� RU� LPSURYHPHQW� RI� XVHUV¶�
VHFXULW\�RI�VXSSO\�WR�DQ�DFFHSWDEOH�OHYHO��

,QVWUHDP�8VHV�DQG�9DOXHV�
x� 1DWLYH�ILVK�DQG�WURXW�KDELWDW��
x� &RQWULEXWLRQ� WR� :DLPHD� 5LYHU�

IORZV��
x� &RQWDFW�DQG�QRQ�FRQWDFW�UHFUHDWLRQ��
x� &XOWXUDO�� VSLULWXDO� DQG� ODQGVFDSH�

YDOXHV��

x� 3URWHFWLRQ� RI� LQVWUHDP� YDOXHV� LQFOXGLQJ�
ILVKHULHV�DQG�QDWXUDO�YDOXHV��

x� 3URWHFWLRQ� RI� UHFUHDWLRQ� DFWLYLWLHV� LQ� WKH�
/HH�DQG�5RGLQJ�5LYHUV��

x� 0DLQWHQDQFH� RI� FRQWULEXWLRQ� WR� :DLPHD�
5LYHU�IORZV��

x� 3URWHFWLRQ� RI� ODQGVFDSH�� FXOWXUDO� DQG�
VSLULWXDO�YDOXHV��

2WKHU�8VHV�DQG�9DOXHV�

������:DLURD��5RGLQJ�
DQG�/HH�5LYHUV�

x� +XPDQ�FRQVXPSWLRQ��
x� ,UULJDWLRQ�VXSSO\��
x� &RPPXQLW\�ZDWHU�VXSSO\��
x� 6WRFN�DQG�IDUP�ZDWHU�VXSSO\��

x� 0DLQWHQDQFH�RI�XVHUV¶� VHFXULW\�RI� VXSSO\�
DW�DQ�DFFHSWDEOH�OHYHO��

�
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������� 7R�HVWDEOLVK�WKH�VXVWDLQDEOH�\LHOG�RI�DTXLIHUV�WDNLQJ�LQWR�DFFRXQW��
�D�� GHSOHWLRQ�RI�DTXLIHU�\LHOGV��
�E�� UHGXFWLRQ�RI�FRQQHFWHG�VXUIDFH�ZDWHU�IORZV��LQFOXGLQJ�FRDVWDO�VSULQJV�DQG�ZHWODQGV��
�F�� SRWHQWLDO�IRU�FRPSUHVVLRQ�RI�WKH�DTXLIHU��
�G�� SRWHQWLDO�FRQWDPLQDWLRQ�RI�WKH�DTXLIHU�E\�VHDZDWHU�LQWUXVLRQ��
�H�� SRWHQWLDO�IRU�H[FHVVLYH�GUDZGRZQ�RI�JURXQGZDWHU�OHYHOV��
�I�� SUHVHQFH�DQG�VLJQLILFDQFH�RI�OLYLQJ�RUJDQLVPV�QDWXUDOO\�RFFXUULQJ�LQ�WKH�DTXLIHU��
�J�� HIIHFW�RI�ODQG�XVH�DFWLYLWLHV�RQ�UHFKDUJH�RI�WKH�DTXLIHU���WR�DYRLG��
� � �L�� ORQJ�WHUP�DTXLIHU�GHSOHWLRQ��
� � �LL�� GU\LQJ�XS�RI�VXUIDFH�ZDWHUV��
� � �LLL�� FRPSUHVVLRQ�RI�WKH�DTXLIHU��
� � �LY�� LUUHYHUVLEOH�VHDZDWHU�FRQWDPLQDWLRQ�RI�WKH�DTXLIHU��
� � �Y�� RYHU�DOORFDWLRQ�RI�ZDWHU�IURP�WKH�DTXLIHU��
�

������� 7R�PDLQWDLQ�PLQLPXP�ULYHU�IORZ�UHJLPHV�RU�JURXQGZDWHU�OHYHOV�E\�HVWDEOLVKLQJ�WULJJHU�OHYHOV�
IRU�LQLWLDWLQJ�UDWLRQLQJ�UHJLPHV�IRU�ZDWHU�PDQDJHPHQW�]RQHV��DV�VKRZQ�RQ�WKH�SODQQLQJ�PDSV���

�
������� 7R� HQVXUH� WKDW� WKH� ZDWHU� DOORFDWLRQ� OLPLWV� WDNH� LQWR� DFFRXQW� HIIHFWV� RI� RWKHU� DFWLYLWLHV� DQG�
HYHQWV�RQ�DYDLODELOLW\�RU�\LHOG�RI�ZDWHU��LQFOXGLQJ��

�D�� SRWHQWLDO�ZDWHU�\LHOG�UHGXFWLRQ�HIIHFWV�DULVLQJ�IURP�ODQG�FRYHU�FKDQJHV�VXFK�DV�FKDQJHV�WR�WDOO�
YHJHWDWLRQ�RU�XUEDQLVDWLRQ��

�E�� FOLPDWH�FKDQJH�LQFOXGLQJ�FKDQJHV�WR�GURXJKW�IUHTXHQF\��
�F�� HIIHFWV�RI�GDPV�DQG�RWKHU�ZDWHU�DXJPHQWDWLRQ�RU�VWRUDJH�VFKHPHV��
�G�� HIIHFWV�RI�JUDYHO�H[WUDFWLRQ��

�
:DWHU�7DNHV�

������� 7R�PDQDJH� WKH�DOORFDWLRQ�RI�ZDWHU� WDNHQ�IURP�ZDWHU�ERGLHV� VR� WKDW� WKH�FXPXODWLYH�HIIHFW�RI�
ZDWHU�WDNHV�GRHV�QRW�H[FHHG��

�D�� WKH�VWDWHG�IORZ�RU�ZDWHU�OHYHO�UHJLPH��
�E�� DQ\�DOORFDWLRQ�OLPLW�IRU�WKDW�ZDWHU�ERG\��
�F�� WKH�VXVWDLQDEOH�\LHOG�RI�WKH�DTXLIHU���SURYLGHG�WKDW�KDUYHVWLQJ�ZDWHU�GXULQJ�WLPHV�RI�KLJK�IORZ�

PD\�EH�FRQVLGHUHG��LI�DGYHUVH�HIIHFWV�FDQ�EH�DYRLGHG��UHPHGLHG�RU�PLWLJDWHG��
�

������$� 7R�HQVXUH�WKDW� WKH�FRQQHFWLRQV�EHWZHHQ�JURXQGZDWHU�DQG�ULYHU�IORZV�DUH�IXOO\�DFFRXQWHG�IRU�
ZKHQ� VHWWLQJ� DQG� UHYLHZLQJ� ZDWHU� DOORFDWLRQ� OLPLWV� DQG� PLQLPXP� IORZ� UHJLPHV�� DQG� ZKHQ� GHFLGLQJ� RQ�
DSSOLFDWLRQV�WR�WDNH�RU�GLYHUW�ZDWHU��LQ�UHODWLRQ�WR�ERWK�ULYHUV�DQG�WKHLU�FRQQHFWHG�JURXQGZDWHU�V\VWHPV��

�



���
�

/DQGFDUH�5HVHDUFK�

�������� 7R� DYRLG� H[FHVVLYH� ORFDOLVHG� UHGXFWLRQV� LQ� ERUH� \LHOGV�� SURYLGHG� WKDW� SRWHQWLDOO\� DIIHFWHG�
QHLJKERXULQJ�ERUHV�LQ�DOOXYLDO�DTXLIHUV�IXOO\�SHQHWUDWH�WKH�DTXLIHU��WDNLQJ�LQWR�DFFRXQW�WKH��

�D�� VXVWDLQDEOH�\LHOG�RI�WKH�DTXLIHU��VHH����������
�E�� GHSWK�WR�WKH�DTXLIHU��
�F�� SHUPHDELOLW\�RI�WKH�DTXLIHU��
�G�� GLVWDQFH�IURP�RWKHU�ERUHV��
�H�� FRVWV�RI�IXOO�SHQHWUDWLRQ��
�I�� HIIHFWV�RQ�FRQQHFWHG�VXUIDFH�ZDWHU�ERGLHV��
�J�� RWKHU�XVHV�RI�WKH�ZDWHU��

,Q�WLPHV�RI�ORZ�IORZV��WR�XVH�UDWLRQLQJ�UHJLPHV��LQFOXGLQJ�URVWHULQJ��DV�PHFKDQLVPV�WR�DYRLG��UHPHG\�RU�PLWLJDWH�
WKH�DGYHUVH�HIIHFWV�RI�ZDWHU�WDNHV��
�
:DWHU�'DPPLQJ�

�������� 7R� DYRLG�� UHPHG\� RU� PLWLJDWH� WKH� DGYHUVH� HIIHFWV� RI� ZDWHU� GDPPLQJ� HLWKHU� E\� LWVHOI� RU�
FXPXODWLYHO\�ZLWK�RWKHU�GDPV��LQFOXGLQJ�DGYHUVH�HIIHFWV�RQ��

�
�D�� WKH�IORZ�UHJLPH�RU�ZDWHU�OHYHOV�LQ�ULYHUV��ODNHV�DQG�ZHWODQGV��
�E�� SDVVDJH�RI�ILVK�DQG�HHOV��
�F�� RWKHU�ZDWHU�XVHUV��
�G�� DTXDWLF�HFRV\VWHPV�DQG�ULSDULDQ�KDELWDW��
�H�� ZDWHU�TXDOLW\��
�I�� JURXQGZDWHU�UHFKDUJH��DQG��
�J�� DGYHUVH�HIIHFWV�RI�GDP�IDLOXUH�RQ��D��WR��I��DERYH��
�6HH�DOVR���������

,QYHVWLJDWLRQV�DQG�0RQLWRULQJ�
�

�������� 7R� DYRLG�� UHPHG\� RU�PLWLJDWH� WKH� DGYHUVH� HIIHFWV� RI� WDNLQJ�ZDWHU� LQ� WKH�8SSHU� &DWFKPHQW��
5HVHUYRLU��:DLPHD�:HVW��*ROGHQ�+LOOV��'HOWD�DQG�8SSHU�&RQILQHG�$TXLIHU�]RQHV�E\��

�D�� GHFOLQLQJ�DQ\�QHZ�UHVRXUFH�FRQVHQW�DSSOLFDWLRQ�WR�WDNH�ZDWHU��H[FHSW�ZKHUH�ZDWHU�LV�WDNHQ�DW�
WLPHV�RI�KLJK�IORZ��

�E�� GHFOLQLQJ�DQ\�DSSOLFDWLRQ�IRU�VLWH�WR�VLWH�WUDQVIHU�RI�ZDWHU�SHUPLWV�RU�SDUWV�RI�ZDWHU�SHUPLWV�LQ�
FLUFXPVWDQFHV�WKDW�UHVXOW�LQ�DQ�LQFUHDVH�LQ�LUULJDWHG�DUHDV��

�F�� UHGXFLQJ�DOORFDWLRQV�RI�ZDWHU�ZKHUHYHU�SRVVLEOH��
�G�� FR�RUGLQDWLQJ�DQG�VXSSRUWLQJ�GHYHORSPHQW�RI�D�ZDWHU�DXJPHQWDWLRQ�VFKHPH��

� DQG�WR�UHYLHZ�WKLV�PDQDJHPHQW�UHJLPH�ZKHQ�DQ�DXJPHQWDWLRQ�VFKHPH�LV�LQ�RSHUDWLRQ�RU�ZLWKLQ����\HDUV�RI�
WKHVH�SURYLVLRQV�EHFRPLQJ�RSHUDWLYH��

�
�������� 7R�PLWLJDWH� DGYHUVH� HIIHFWV� RI� GURXJKWV� RQ� LQVWUHDP� YDOXHV� DQG� ZDWHU� XVHUV� E\� DGRSWLQJ� D�
GURXJKW�PDQDJHPHQW�UHJLPH�IRU�DQ\�WDNHV�RI�ZDWHU�IURP�WKH�5HVHUYRLU��:DLPHD�:HVW��*ROGHQ�+LOOV��'HOWD�
DQG�8SSHU�&RQILQHG�$TXLIHU�]RQHV�WKDW��

�D�� PDLQWDLQV�IORZV�LQ�WKH�:DLPHD�5LYHU�DW�WLPHV�ZKHQ�ULYHU�IORZV�DUH�GHFOLQLQJ�WR�DYRLG�ULVN�RI�
VHDZDWHU�LQWUXVLRQ�DQG�WR�PDLQWDLQ�IORZV�LQ�3HDUO�&UHHN��

�E�� PDQDJHV� WKH�GHFLVLRQ� WR� LPSRVH�UDWLRQLQJ�DQG�PDQDJHPHQW�RI�SURJUHVVLYH�UDWLRQLQJ�VWHSV� LQ�
FRQVXOWDWLRQ�ZLWK�WKH�'U\�:HDWKHU�7DVN�)RUFH��

�F�� LPSRVHV�UDWLRQLQJ�VWHSV�LQ�WKHVH�]RQHV�DW�WKH�VDPH�WLPH��
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���

�G�� PDNHV�PRVW�HIILFLHQW�XVH�RI�DEVWUDFWHG�ZDWHU�DFFRUGLQJ�WR�HVWDEOLVKHG�SULRULW\��
�
����� ,VVXH���$OORFDWLRQ�RI�)UHVK�:DWHU�%HWZHHQ�&RPSHWLQJ�:DWHU�8VHUV�
�
(TXLWDEOH�:DWHU�$OORFDWLRQ�
�

������� 'XULQJ�WLPHV�RI�ORZ�IORZ�EH\RQG�WKH�SURYLVLRQV�RI�DQ\�UDWLRQLQJ�RU�URVWHULQJ�UHJLPH�RU�ZKHQ�
LPSOHPHQWLQJ� D� ZDWHU� VKRUWDJH� GLUHFWLRQ� XQGHU� 6HFWLRQ� ���� RI� WKH�$FW�� &RXQFLO� ZLOO� JLYH� SULRULW\� WR� WKH�
IROORZLQJ�XVHV��ZKHWKHU� WKH\�DUH�DXWKRULVHG�E\�D�SHUPLW�RU� WKURXJK�D� UXOH� LQ� WKH�3ODQ��LQ�RUGHU�RI�SULRULW\�
IURP�KLJKHVW�WR�ORZHVW��LQ�UHTXLULQJ�UHGXFWLRQ�RU�JUHDWHU�UHVWULFWLRQV��LQFOXGLQJ�FHVVDWLRQ�IRU�DXWKRULVHG�WDNHV��

�D�� ZDWHU�IRU�WKH�PDLQWHQDQFH�RI�SXEOLF�KHDOWK��
�E�� SUHYHQWLRQ� RI� VLJQLILFDQW� ORQJ� WHUP� RU� LUUHYHUVLEOH� GDPDJH� WR� WKH�ZDWHU� UHVRXUFH� RU� UHODWHG�

HFRV\VWHPV�RU�VSHFLILHG�VLJQLILFDQW�LQVWUHDP�YDOXHV��
�F�� ZDWHU�QHFHVVDU\�IRU�WKH�PDLQWHQDQFH�RI�DQLPDO�KHDOWK��
�G�� XVHV�IRU�ZKLFK�ZDWHU�LV�HVVHQWLDO�IRU�WKH�FRQWLQXHG�RSHUDWLRQ�RI�D�EXVLQHVV��VXFK�DV�LUULJDWLRQ�RI�

KRUWLFXOWXUDO�FURSV�RU�ZDWHU�HVVHQWLDO�WR�LQGXVWULDO�DFWLYLWLHV��
� � DQG�WKH�IROORZLQJ�XVHV�ZLOO�QRW�EH�DXWKRULVHG�GXULQJ�VXFK�D�GURXJKW��
�H�� LUULJDWLRQ� DQG� RWKHU� XVHV� QRW� DVVRFLDWHG� ZLWK� FRPPHUFLDO� SURGXFWLRQ� VXFK� DV� LUULJDWLRQ� RI�

DPHQLW\�SODQWLQJV��
�I�� QRQ�HVVHQWLDO�XVHV�VXFK�DV�UHFUHDWLRQDO�XVH��H�J��VZLPPLQJ�SRROV�DQG�FDU�ZDVKLQJ��

�
������� 7R�UHFRJQLVH�DQG�SURYLGH�IRU�WKH�H[LVWLQJ�DQG�SRWHQWLDO�IXWXUH�ZDWHU�QHHGV�RI�FRPPXQLWLHV�E\��

�D�� WDNLQJ� LQWR� DFFRXQW� WKH� HIIHFWV� RI� IXWXUH� FRPPXQLW\� JURZWK� RQ� DYDLODEOH� RU� SRWHQWLDOO\�
DYDLODEOH�ZDWHU�VXSSOLHV��ZLWKLQ�WKH�OLPLWV�RI�DQ\�DSSOLFDEOH�DOORFDWLRQ�OLPLW��

� HVSHFLDOO\� LQ� WKH�:DLPHD�:DWHU� 0DQDJHPHQW� =RQHV�� DQG� WKH� +DX�� 0DUDKDX� DQG�0RXWHUH�
6XUIDFH�:DWHU�=RQHV�ZKHQ�PDNLQJ�GHFLVLRQV�RQ�UHVRXUFH�FRQVHQW�DSSOLFDWLRQV�IRU�VXEGLYLVLRQ�
RU�3ODQ�FKDQJHV�WR�]RQLQJ��

�E�� DVVLJQLQJ�SULRULW\�IRU�DYDLODEOH�ZDWHU�WR�WKH�ZDWHU�VXSSO\�QHHGV�IRU�WKH�PDLQWHQDQFH�RI�SXEOLF�
KHDOWK�GXULQJ�WLPHV�RI�GURXJKW��

�F�� UHVHUYLQJ�ZDWHU�ZLWKLQ�DQ\�DOORFDWLRQ�OLPLW�IRU�IXWXUH�H[SHFWHG�FRPPXQLW\�JURZWK��
�G�� LQYHVWLJDWLQJ�DQG�DGRSWLQJ��LI�DSSURSULDWH��DFFRUGLQJ�WR�3ROLF\���������RWKHU�RSWLRQV��LQFOXGLQJ�

ZDWHU�DXJPHQWDWLRQ��ZDWHU�XVH�UHGXFWLRQ��DQG�ZDWHU�UH�XVH�DQG�UHF\FOLQJ��IRU�HQVXULQJ�ZDWHU�
GHPDQG�IRU�IXWXUH�JURZWK�LV�DEOH�WR�EH�PHW��

�H�� GHFOLQLQJ�DSSOLFDWLRQV�IRU�VXEGLYLVLRQ�RU�]RQLQJ�FKDQJH�LI�VXIILFLHQW�UHOLDEOH�DQG�SRWDEOH�ZDWHU�
LV�QRW�DYDLODEOH��

�I�� WDNLQJ� LQWR� DFFRXQW� WKH� SRWHQWLDO� HIIHFWV� RI� VHYHUH� GURXJKW� LQ� WKH� VWDWHG� OHYHO� RI� VHUYLFH�
REMHFWLYHV�LQ�WKH�&RXQFLO
V�DVVHW�PDQDJHPHQW�SODQ�IRU�ZDWHU�VXSSO\��

�
������� 7R�FRQWLQXH�WR�DOORFDWH�ZDWHU�RQ�WKH�EDVLV�RI�SULRULW\� LQ� WLPH�IRU�DQ\�DSSOLFDWLRQ�IRU�D�ZDWHU�

SHUPLW�ZKHUH�WKHUH�LV�VWLOO�ZDWHU�DYDLODEOH�IRU�DOORFDWLRQ��
������� 7R�UHVHUYH�ZDWHU�ZLWKLQ�WKH�VXVWDLQDEOH�DOORFDWLRQ�OLPLWV�RI�WKH�ZDWHU�ERG\�IRU�WKH�IROORZLQJ�

XVHV��
�D�� LUULJDWLRQ� QHHGV� LQ� UHVSHFW� RI� 0DRUL� SHUSHWXDO� OHDVH� ODQGV� XQGHU� SHUSHWXDO� OHDVHKROG� WHUPV�

�ZKHUH� 0DRUL� ODQGRZQHUV� DUH� XQDEOH� WR� GLUHFWO\� LQIOXHQFH� DXWKRULVHG� DFFHVV� WR� ZDWHU� IRU�
LUULJDEOH�ODQG�WKURXJK�OHDVH�DUUDQJHPHQWV���DQG��

�E�� FRPPXQLW\�ZDWHU�VXSSO\�QHHGV��WDNLQJ�LQWR�DFFRXQW�H[SHFWHG�GHPDQG�XQWLO�������DQG�WR�DOORZ�
WHPSRUDU\�XVH�RI�WKH�UHVHUYHG�ZDWHU�E\�RWKHU�XVHUV�XQWLO�LW�LV�UHTXLUHG�IRU�WKH�UHVHUYHG�SXUSRVH���

�
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������� ,Q� ZDWHU� PDQDJHPHQW� ]RQHV� ZKHUH� WKHUH� LV� QR� ZDWHU� DYDLODEOH� IRU� DOORFDWLRQ�� WR� HVWDEOLVK�
ZDLWLQJ�OLVWV�WR�JXLGH�WKH�UH�DOORFDWLRQ�RI�DQ\�ZDWHU�WKDW�PD\�EHFRPH�DYDLODEOH�LQ�WKDW�]RQH���

� � ,Q� HVWDEOLVKLQJ� ZDLWLQJ� OLVWV�� SULRULW\� IRU� SRWHQWLDO� ZDWHU� XVHUV� LV� DVVLJQHG� DFFRUGLQJ� WR� WKH�
IROORZLQJ�FULWHULD�LQ�GHVFHQGLQJ�RUGHU�RI�SULRULW\��

�D�� ZKHWKHU�WKHUH�LV�µSULRULW\�LQ�WLPH¶��WKDW�LV��ZKHWKHU�WKH�SRWHQWLDO�ZDWHU�XVHU�LV�RQ�D�SUHYLRXVO\�
HVWDEOLVKHG�ZDLWLQJ�OLVW��

� � �E�� ZKHWKHU�ZDWHU�KDV�EHHQ�UHVHUYHG�XQGHU�3ROLF\��������D����
:KHUH�QR�µSULRULW\�LQ�WLPH¶�FDQ�EH�GHWHUPLQHG��WKHQ�SULRULW\�ZLOO�EH�DVVLJQHG�DFFRUGLQJ�WR��

�F�� ZKHWKHU�D�QHHG�IRU�ZDWHU�FDQ�EH�GHPRQVWUDWHG��
�G�� ZKHWKHU�WKHUH�LV�FRPSOLDQFH�ZLWK�UHOHYDQW�3ODQ�UXOHV��
�H�� QHZ�XVHUV�EHIRUH�H[LVWLQJ�SHUPLW�KROGHUV��
�I�� XQGHUJURXQG�WDNHV��ZKLFK�ZLOO�QRUPDOO\�EH�SUHIHUUHG�RYHU�WDNHV�IURP�VXUIDFH�ZDWHUV���
�J�� SULRULW\�XVHV�DV�OLVWHG�LQ�3ROLF\���������
�K�� DQ\�UHPDLQLQJ�UHJLVWUDWLRQV�DVVLJQHG�SULRULW\�E\�FKDQFH��

�
������� 7R� UHJXODUO\� UHYLHZ� UDWHV� RI�ZDWHU� XVH� VSHFLILHG� RQ�ZDWHU� SHUPLWV�� LQFOXGLQJ� WKRVH� WKDW� DUH�

GHHPHG�SHUPLWV�XQGHU�6HFWLRQ�����RI�WKH�$FW��WR�HQVXUH�WKDW�OHYHOV��IORZV��UDWHV�RU�VWDQGDUGV�
HVWDEOLVKHG�IRU�DQ\�ZDWHU�ERG\�RU�PDQDJHPHQW�]RQH�ZLOO�EH�PHW���

������� 7R�VHW�D�FRPPRQ�H[SLU\�GDWH�IRU�ZDWHU�SHUPLWV�WR�WDNH�ZDWHU�LQ�HDFK�ZDWHU�PDQDJHPHQW�]RQH��
WR�HQVXUH�FRQVLVWHQW�DQG�HIILFLHQW�PDQDJHPHQW�RI�WKH�UHVRXUFH��

�
������� 7R�WDNH�LQWR�DFFRXQW��ZKHQ�DVVHVVLQJ�DQ\�DSSOLFDWLRQ�WR�WDNH�ZDWHU��DQ\��

�D�� SURYLVLRQV�WKDW�PD\�H[LVW�IRU�WKH�UHVHUYDWLRQ�RI�ZDWHU���
�E�� HIIHFWV�RQ�RWKHU�ZDWHU�XVHUV��
�F�� PHDVXUHV�WDNHQ�IRU�ZDWHU�FRQVHUYDWLRQ�DQG�WR�HQVXUH�HIILFLHQW�ZDWHU�XVH�LQFOXGLQJ�PRQLWRULQJ�

ZDWHU�XVH��
� � DQG�IRU�DQ\�DSSOLFDWLRQ�WR�WDNH�ZDWHU�IRU�LUULJDWLRQ��
�G�� WKH�VRLO�ZDWHU�KROGLQJ�FKDUDFWHULVWLFV�RI�WKH�VRLO�EHLQJ�LUULJDWHG���
�H�� WKH�LQIOXHQFHV�RI�FOLPDWH�RQ�FURS�ZDWHU�GHPDQG��
�I�� PHDVXUHV�WR�PRQLWRU�VRLO�PRLVWXUH�OHYHOV�DQG�ZDWHU�DSSOLFDWLRQ�UDWHV��

� �6HH�DOVR����������
�

�������� 7R�UHJXODUO\�UHYLHZ�SHUPLWV�WR�HQVXUH�WKH�DOORFDWLRQ�DXWKRULVHG�E\�WKH�SHUPLW�UHIOHFWV�ZKDW�LV�
DFWXDOO\�QHHGHG�E\��

�D�� HQFRXUDJLQJ�SHUPLW�KROGHUV�WR�UHOLQTXLVK�SHUPLWV�RU��LI�UHOHYDQW��WR�WUDQVIHU�WKH�SRLQW�DW�ZKLFK�
ZDWHU�LV�WDNHQ��DQG�RU�OHDVH�RU�SHUPDQHQWO\�WUDQVIHU�SHUPLWV�ZKROO\�RU�LQ�SDUW�WR�DQRWKHU�SHUVRQ�
LI� WKH� ZDWHU� DOORFDWHG� LV� QR� ORQJHU� EHLQJ� XVHG�� H[FHSW� LQ� RYHU�DOORFDWHG� ]RQHV� ZKHUH� WKH�
WUDQVIHU�LV�OLNHO\�WR�OHDG�WR�DQ�LQFUHDVH�LQ�LUULJDWHG�DUHD�RU�DPRXQW�RI�ZDWHU�XVHG��RU�

�E�� UHGXFLQJ�DOORFDWLRQV�WR�UHIOHFW�ERQD�ILGH�XVH��
�

�������� 7R�UHTXLUH�ZDWHU�PHWHUV�WR�EH�XVHG�E\�ZDWHU�SHUPLW�KROGHUV��
�D�� WR�HQVXUH�FRPSOLDQFH�ZLWK�SHUPLW�DOORFDWLRQV�RU�DOORFDWLRQ�OLPLWV��RU�
�E�� ZKHQ�WKHUH�LV�IXOO�DOORFDWLRQ�RI�ZDWHU�LQ�D�]RQH��RU�
�F�� ZKHQ�WKHUH�LV�D�QHHG�IRU�ZDWHU�XVH�GDWD�WR�DVVHVV�HIIHFWV�RI�DEVWUDFWLRQ�RQ�D�ZDWHU�UHVRXUFH�RU�

LQ�UHODWLRQ�WR�DQ�DOORFDWLRQ�OLPLW��RU�
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�G�� LQ�DQ\�]RQH�ZKHUH�WKHUH�LV�D�UDWLRQLQJ�WULJJHU��
�

6HFXULW\�RI�6XSSO\�
�������� 7R�VHHN�WR�PDLQWDLQ�RU�HVWDEOLVK�D�PLQLPXP�VHFXULW\�RI�VXSSO\�IRU�DOO�DEVWUDFWLYH�ZDWHU�XVHUV�
E\� HVWDEOLVKLQJ� DOORFDWLRQ� OLPLWV� DQG� WULJJHU� OHYHOV� IRU� UDWLRQLQJ�ZKHUHE\�� IRU� DOO� H[FHSW� FRPPXQLW\�ZDWHU�
VXSSOLHV��D�UHGXFWLRQ�LQ����SHUFHQW�RI�WKH�DOORFDWHG�DPRXQW�LV�H[SHFWHG�GXULQJ�D����\HDU�GURXJKW�IRU�SHUPLWV�
WR�WDNH�ZDWHU�IURP�VXUIDFH�RU�JURXQG�ZDWHU�ERGLHV�GXULQJ�VXPPHU�SHULRGV��

�
�������� 7R� HQFRXUDJH� WDNLQJ� RI� ZDWHU� IRU� VWRUDJH� GXULQJ� KLJK� IORZ� DQG� WR� DFNQRZOHGJH� WKDW� VRPH�
ZDWHU� XVHUV� FDQ� LPSURYH� WKHLU� VHFXULW\� RI� VXSSO\� DERYH� WKH� PLQLPXP� OHYHO� WKURXJK� WKH� VWRUDJH� RU�
DXJPHQWDWLRQ�RI�ZDWHU��

(IILFLHQW�:DWHU�8VH��
�

�������� 7R�SURPRWH��HQFRXUDJH�DQG�UHTXLUH��DV�DSSURSULDWH��ZDWHU�FRQVHUYDWLRQ�SUDFWLFHV�LQ�WKH�XVH�RI�
ZDWHU�WKURXJK��

�D�� ZDWHU�XVH�SUDFWLFHV�ZKLFK�PLQLPLVH�ORVVHV�RI�ZDWHU��
�E�� ZDWHU�XVH�SUDFWLFHV�WKDW�XVH�ZDWHU�PRUH�HIILFLHQWO\��
�F�� HQFRXUDJLQJ�ZDWHU�XVHUV�WR�XVH�OHVV�ZDWHU��
�G�� HQFRXUDJLQJ�WKH�UH�XVH�RI�ZDWHU��
�H�� UHTXLULQJ� WKH� VWRUDJH� RI� ZDWHU� IRU� DQ\� QHZ� GZHOOLQJ� QRW� FRQQHFWHG� WR� D� UHWLFXODWHG� ZDWHU�

VXSSO\��
�

�������� 7R�UHJXODWH�WKH�VLWH�WR�VLWH�WUDQVIHU�RI�ZDWHU�WDNHV�DQG�FKDQJHV�WR�FRQGLWLRQV�RQ�ZDWHU�SHUPLWV�
DFFRUGLQJ�WR�WKH�SRWHQWLDO�IRU�DGYHUVH�HIIHFWV�DULVLQJ�IURP�WKH�WUDQVIHU�RU�FKDQJH��WDNLQJ�LQWR�
DFFRXQW��

�D�� WKH�OHYHO�RI�NQRZOHGJH�DERXW�WKH�ZDWHU�ERG\��
�E�� WKH�PRQLWRULQJ�RI�ZDWHU�XVH��
�F�� ZKHWKHU�WKH�WUDQVIHU�LV�ZLWKLQ�WKH�VDPH�ZDWHU�PDQDJHPHQW�]RQH��
�G�� WKH�OHYHO�RI�DOORFDWLRQ�ZLWKLQ�WKH�]RQH��
�H�� ZKHWKHU� ZDWHU� KDV� EHHQ� UHVHUYHG� IRU� DQ\� SXUSRVH� LQ� WKH� ]RQH� LQ�ZKLFK� WKH� ZDWHU� LV� EHLQJ�

WUDQVIHUUHG��
�I�� ZKHWKHU� WKH� WUDQVIHU� RI� ZDWHU� IDFLOLWDWHV� DFFHVV� WR� ZDWHU� WKDW� LV� DXJPHQWHG� IURP� D� ZDWHU�

DXJPHQWDWLRQ�VFKHPH��
�
����� ,VVXH���)UHVKZDWHU�$XJPHQWDWLRQ�

�
������� 7R�HQFRXUDJH�DXJPHQWDWLRQ�VFKHPHV�VXFK�DV�ZDWHU�KDUYHVWLQJ�LQ�GDPV�DQG�UHVHUYRLUV��ZKLFK�

DYRLG��UHPHG\�RU�PLWLJDWH�DGYHUVH�HIIHFWV�RQ�ZDWHU�DYDLODELOLW\�GRZQVWUHDP�RU�RQ�YDOXHV�DQG�
XVHV�RI�WKH�ULYHU��HVSHFLDOO\�LQ�]RQHV�ZKHUH�WKHUH�LV�DQ�RYHU�DOORFDWLRQ�RI�ZDWHU��

�
������� 7R�UHFRJQLVH�WKH�EHQHILFLDO�HIIHFWV�RI�ZDWHU�DXJPHQWDWLRQ�� LQFOXGLQJ�KDUYHVWLQJ�LQ�GDPV�DQG�

UHVHUYRLUV�ZKHQ�FRQVLGHULQJ�ZDWHU�SHUPLW�DSSOLFDWLRQV��LQFOXGLQJ�EHQHILFLDO�HIIHFWV�RQ��
�D�� DTXDWLF�KDELWDW�DQG�HFRV\VWHPV��
�E�� LQFUHDVHG�ZDWHU�DYDLODELOLW\��
�F�� GRZQVWUHDP�ZDWHU�ERGLHV��
�G�� RWKHU�ZDWHU�XVHUV��
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� � �6HH�DOVR�����������:DWHU�'DPPLQJ��
�
������� 7R� VXSSRUW� LQYHVWLJDWLRQ� DQG� FRQVWUXFWLRQ� RI� ZDWHU� DXJPHQWDWLRQ� VFKHPHV�� LQFOXGLQJ� ZDWHU�

UHWLFXODWLRQ� VFKHPHV� ZKHUH� WKHUH� LV� SXEOLF� EHQHILW� DQG� WR� HVWDEOLVK� WKH� OHYHO� RI� VXSSRUW�
DFFRUGLQJ�WR�WKH�IROORZLQJ�FULWHULD��

�D�� 7KH�H[WHQW�WR�ZKLFK�D�ZDWHU�VXSSO\�LV�DXJPHQWHG�RU�WKH�OHYHO�WR�ZKLFK�WKH�VHFXULW\�RI�VXSSO\�
IRU�ZDWHU�XVHUV�LV�HQKDQFHG��

�E�� 7KH�QDWXUH�RU�H[WHQW�RI�EHQHILWV�IRU�KDELWDW�YDOXHV�RI�DTXDWLF�RUJDQLVPV��
�F�� 7KH�QDWXUH�RU�H[WHQW�RI�EHQHILWV�IRU�UHFUHDWLRQDO�XVHV��
�G�� 7KH�H[WHQW�RI�DQ\�SXEOLF�KHDOWK�EHQHILWV��
�H�� 7KH�H[WHQW�WR�ZKLFK�DGYHUVH�HIIHFWV�RI�ZDWHU�RU�ODQG�XVH�DFWLYLWLHV�FDQ�EH�PLWLJDWHG��
�I�� 7KH� H[WHQW� WR� ZKLFK� WKHUH� DUH� RWKHU� FRPPXQLW\� EHQHILWV� VXFK� DV� EHQHILFLDO� HIIHFWV� RQ�

ODQGVFDSHV��WRXULVP��HWF��
�J�� 7KH�H[WHQW�RI�DQ\�EHQHILWV�IRU�LQFUHDVLQJ�NQRZOHGJH�RU�XQGHUVWDQGLQJ�RI�WKH�QDWXUH�RU�H[WHQW�

RI�D�ZDWHU�UHVRXUFH��
�K�� 7KH� H[WHQW� WR� ZKLFK� DGYHUVH� HIIHFWV� RI� ZDWHU� DOORFDWLRQ� SROLF\� RQ� ZDWHU� XVHUV� QHHG� WR� EH�

PLWLJDWHG��
�L�� 7KH�VFDOH�RI�WKH�SURSRVDO��HVSHFLDOO\�LQ�UHODWLRQ�WR�EHQHILWV�DQG�FRVWV�RI�DQ\�DOWHUQDWLYH�RSWLRQ��
�

��������� 0HWKRGV�RI�,PSOHPHQWDWLRQ�
�
�E�� :RUNV�DQG�6HUYLFHV�

� � �L�� 6XSSRUW�RI�ZDWHU�DXJPHQWDWLRQ�VFKHPHV�DFFRUGLQJ�WR�WKH�HVWDEOLVKHG�FULWHULD��
� �LL�� &R�RUGLQDWLRQ� RI�� DQG� ILQDQFLDO� DQG� WHFKQLFDO� VXSSRUW� IRU�� WKH� :DLPHD� :DWHU�

$XJPHQWDWLRQ�SURMHFW��



�
�

/DQGFDUH�5HVHDUFK�

���

$SSHQGL[��� :DLPHD�:DWHU�$OORFDWLRQ�5XOHV��&KDSWHU�����7503��
����-DQXDU\������HGLWLRQ��
�

7KH�IROORZLQJ�UXOHV�DUH�H[WUDFWV�IURP�WKH�7503��DV�WKRVH�UHOHYDQW�WR�ZDWHU�DOORFDWLRQ�LQ�
WKH�:DLPHD�FDWFKPHQW�DQG�WR�D�SRWHQWLDO�ZDWHU�DXJPHQWDWLRQ�VFKHPH��

�
������� 3HUPLWWHG�$FWLYLWLHV��&RDVWDO�:DWHU�DQG�)UHVKZDWHU�7DNH��'LYHUVLRQ�RU�8VH��
7KH� WDNLQJ�� GLYHUVLRQ� RU� XVH� RI�ZDWHU�� LQFOXGLQJ� IUHVKZDWHU�� FRDVWDO�ZDWHU� RU�ZDWHU� VWRUHG� LQ� D� GDP�� IRU� DQ\�
SXUSRVH��LQFOXGLQJ�IRU�GRPHVWLF�ZDWHU�VXSSO\��LV�D�SHUPLWWHG�DFWLYLW\�WKDW�PD\�EH�XQGHUWDNHQ�ZLWKRXW�D�UHVRXUFH�
FRQVHQW��LI�LW�FRPSOLHV�ZLWK�WKH�IROORZLQJ�FRQGLWLRQV��
�

�D�� 7KH�DPRXQW�WDNHQ�DQG�XVHG�IRU�VWRFN�GULQNLQJ�ZDWHU�LV�QRW�OLPLWHG��
�E�� :KHUH�ZDWHU�LV�WDNHQ�DQG�XVHG�IRU�DQ\�GRPHVWLF�ZDWHU�VXSSO\�ZLWKLQ�DQ\�ZDWHU�PDQDJHPHQW�

]RQH�� GXULQJ� SHULRGV� RI�ZDWHU� UDWLRQLQJ� LQ� WKDW� ]RQH� WKHUH� LV� QR�ZDWHULQJ�RI� ODZQV� RU� RWKHU�
GHFRUDWLYH�SODQWV��

�F�� ([FHSW�DV�SURYLGHG�IRU� LQ�FRQGLWLRQV� �G��DQG��H��� WKH�DPRXQW�RI�ZDWHU� WDNHQ�RU�GLYHUWHG�DQG�
XVHG�SHU�SURSHUW\�LV�LQ�DFFRUGDQFH�ZLWK�)LJXUH�����$��

�G�� 7KHUH�LV�QR�QHZ�WDNH�RFFXUULQJ�DIWHU���1RYHPEHU������IURP��
� �L�� WKH�FRDVWDO�PDUJLQ�RI�WKH�'HOWD�=RQH��
�

)LJXUH�����$�� 0D[LPXP�3HUPLWWHG�:DWHU�7DNHV�RU�'LYHUVLRQV�LQ�$OO�=RQHV�DQG�RI�
,QVKRUH�&RDVWDO�:DWHU�
:$7(5�0$1$*(0(17�=21(�

0$;,080�3(50,77('�48$17,7<�2)�
:$7(5�3(5�3523(57<�

�&8%,&�0(75(6�3(5�'$<��
:DLPHD�=RQHV�

$OO�]RQHV�>H[FHSW�DV�SURYLGHG�LQ��G��L�@� ��
1RWH��1HZ�ERUHV�LQ�WKH�0DUDKDX�=RQH�DQG�LQ�WKH�FRDVWDO�PDUJLQV�RI�WKH�'HOWD�DQG�+DX�3ODLQV�]RQHV�DUH�
DOVR�QRW�SHUPLWWHG���
�
�HD�� 7KH�WDNLQJ�RU�GLYHUVLRQ�RI�ZDWHU�GRHV�QRW�FDXVH�DQ\�VWUHDP�RU�ULYHU�IORZ�WR�FHDVH��
�I�� )LVK�DQG�HHOV�DUH�SUHYHQWHG�IURP�HQWHULQJ�WKH�UHWLFXODWLRQ�V\VWHP��
�J�� 7KH�WDNLQJ�RU�GLYHUVLRQ�RI�ZDWHU�GRHV�QRW�SUHYHQW�DQ\�RWKHU�LQGLYLGXDO�IURP�WDNLQJ�ZDWHU�IRU�

WKHLU�GRPHVWLF�RU�VWRFN�GULQNLQJ�ZDWHU�VXSSO\�QHHGV��
�N�� 7KH�WDNLQJ��XVLQJ�RU�GLYHUVLRQ�RI�ZDWHU�GRHV�QRW�FDXVH�HURVLRQ�RI�ODQG�RU�WKH�EHG�RU�EDQNV�RI�

DQ\�ULYHU��
�

������� &RQWUROOHG�$FWLYLWLHV��:DWHU�7DNH��'LYHUVLRQ�RU�8VH�IURP�5LYHUV��$TXLIHUV�DQG�
,QVKRUH�&RDVWDO�:DWHU��

7KH�WDNLQJ��GLYHUVLRQ�RU�XVH�RI�ZDWHU�IURP�VXUIDFH�ZDWHU��DTXLIHUV�RU�LQVKRUH�FRDVWDO�ZDWHU�WKDW�GRHV�QRW�FRPSO\�
ZLWK�WKH�FRQGLWLRQV�RI�5XOH��������LV�D�FRQWUROOHG�DFWLYLW\��LI�LW�FRPSOLHV�ZLWK�WKH�IROORZLQJ�VWDQGDUGV�DQG�WHUPV��
�

�D�� 7KH�ZDWHU�WDNH�LV�DXWKRULVHG�E\�D�ZDWHU�SHUPLW�WKDW�LV�GXH�IRU�UHQHZDO��
�E�� ([FHSW�DV�SURYLGHG�LQ�FRQGLWLRQ��F���IRU�DQ\�UDWLRQLQJ�RI�FRQVXPSWLYH�ZDWHU�XVHV�UHTXLUHG�WR�

PDLQWDLQ� PLQLPXP� ZDWHU� IORZV� RU� OHYHOV� VSHFLILHG� LQ� 6FKHGXOH�����&�� UHGXFWLRQ� LQ� XVDJH�
FRPSULVHV�D�VHULHV�RI�FXWV�LQ�DXWKRULVHG�XVDJH�IURP�WKH�PD[LPXP�ZHHNO\�DXWKRULVHG�DV�VKRZQ�
LQ�)LJXUH�����%��
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)LJXUH�����&�� 5DWLRQLQJ�6WHSV�
:$7(5�0$1$*(0(17�=21(� 5$7,21,1*�67(36�

$OO� ZDWHU� PDQDJHPHQW� ]RQHV�
H[FHSW�IRU�WKH�5LZDND�=RQH�

6WHS���±�$OORFDWLRQ�OHVV����� ��TXDQWLW\��P��SHU�ZHHN�
6WHS���±�$OORFDWLRQ�OHVV����� ��TXDQWLW\��P��SHU�ZHHN�
6WHS���±�$OORFDWLRQ�OHVV����� ��TXDQWLW\��P��SHU�ZHHN�

:DL�LWL�=RQH�
5DWLRQLQJ� LQ� WKH�:DL�LWL� 'DP� 6HUYLFH� =RQH� ZLOO� EH� WKURXJK� URVWHULQJ�
LPSOHPHQWHG�E\�WKH�:DL�LWL�=RQH�:DWHU�8VHU�&RPPLWWHH�LQ�DFFRUGDQFH�
ZLWK�WKH�WULJJHU�DQG�ORZ�IORZ�VSHFLILHG�LQ�6FKHGXOH�����&�

1RWH�� ,I�PLQLPXP�ZDWHU� IORZV�RU� OHYHOV� JLYHQ� LQ� 6FKHGXOH� ����&�GHFUHDVH� EH\RQG� WKH� SURYLVLRQV� RI�
WKHVH�UDWLRQLQJ�VWHSV��WKH�&RXQFLO�PD\�LVVXH�ZDWHU�VKRUWDJH�GLUHFWLRQV�LQ�DFFRUGDQFH�ZLWK�3ROLF\���������

�
3URJUHVVLRQ�IURP�VWHSV���WR���DUH�DW�WKH�GLVFUHWLRQ�RI�WKH�&RXQFLO�GXULQJ�WLPHV�RI�ORZ�ZDWHU�IORZV�RU�OHYHOV��
LQ�FRQVXOWDWLRQ�ZLWK�FXUUHQW�ZDWHU�XVHU�FRPPLWWHHV���6WHS���UDWLRQLQJ�PD\�EH�LQWURGXFHG�RQFH�WKH�VSHFLILHG�
WULJJHU�IRU�UDWLRQLQJ��VHH�6FKHGXOH�����&��LV�UHDFKHG��7KH�QHHG�IRU�VWHSV���DQG���ZLOO�EH�VXEMHFW�WR�WKH�H[WHQW�
DQG�GXUDWLRQ�RI�WKH�ORZ�IORZ�SHULRG��

�
�F�� )RU� DQ\� WDNLQJ� DQG� XVH� RI� ZDWHU� IRU� FRPPXQLW\� ZDWHU� VXSSO\�� DQ\� UDWLRQLQJ� UHTXLUHG� WR�

PDLQWDLQ�PLQLPXP�ZDWHU�IORZV�RU�OHYHOV�VSHFLILHG�LQ�6FKHGXOH�����&��FRPSULVHV�WKH�IROORZLQJ�
VHULHV�RI�FXWV�LQ�DXWKRULVHG�XVDJH�IURP�WKH�PD[LPXP�ZHHNO\�DXWKRULVHG��

� � 6WHS����� 5HGXFH�XVDJH� WR� ��� SHUFHQW� OHVV� WKDQ� WKH� DFWXDO� DYHUDJH�PRQWKO\� DPRXQW� XVHG� LQ� WKH� VDPH�
PRQWK�LQ�WKH�PRVW�UHFHQW�\HDU�WKDW�QR�UDWLRQLQJ�ZDV�LPSRVHG��
� � 6WHS����� 5HGXFH�XVDJH�DXWKRULVHG�DIWHU�LPSOHPHQWLQJ�6WHS���E\�D�IXUWKHU�����SHUFHQW��
� � 6WHS����� 5HGXFH�XVDJH�DXWKRULVHG�DIWHU�LPSOHPHQWLQJ�6WHS���E\�D�IXUWKHU�����SHUFHQW��

�G�� ([FHSW�DV�SURYLGHG�IRU�LQ��GD��RU��GDD���WKH�DPRXQW�WDNHQ�DQG�XVHG�IRU�LUULJDWLRQ�RI�ILHOG�FURSV�
LV�WKH�OHDVW�RI��
�L�� WKH�UHOHYDQW�UDWH�JLYHQ�LQ�)LJXUH�����'��RU�
�LL�� DQ\�OHVVHU�UDWH�DSSOLHG�IRU��RU�
�LLL�� WKH�OHYHO�RI�ERQD�ILGH�XVH��RU�
�LY�� WKH�VXVWDLQDEOH�\LHOG�RI�WKH�ERUH��RU�
�Y�� WKH�TXDQWLW\�VSHFLILHG�RQ�WKH�SHUPLW�EHLQJ�UHQHZHG��

�
)LJXUH�����'��� ,UULJDWLRQ�5DWHV��

62,/�7<3(6� 5$7(�
�&8%,&�0(75(6�+$�:((.��

5$7(�
�0,//,0(75(6�:((.��

%UDHEXUQ�� ���� ���
'RYHGDOH�� ���� ���
0DSXD�DQG�5RVHGDOH�� ���� ���
:DLPHD�� ���� ���
5LFKPRQG�DQG�:DNDWX� ���� ���
5LZDND��0DRUL��6KHUU\�� ���� ���
5DQ]DX��0RWXSLNR�DQG�+DX� ���� ���
�

8S� WR� ��� SHUFHQW� PRUH� WKDQ� WKH� UDWH� VSHFLILHG� PD\� EH� DOORFDWHG� SURYLGHG� WKHUH� LV� DFFHSWDEOH� VFLHQWLILF�
HYLGHQFH�SURYLGHG�ZLWK�WKH�DSSOLFDWLRQ�WKDW�WKH�FURS�DQG�VRLO�W\SH�EHLQJ�LUULJDWHG�UHTXLUHV�WKH�KLJKHU�DPRXQW���
7KLV�HYLGHQFH�PXVW�LQFOXGH�DQDO\VLV�RI�WKH�VRLO
V�ZDWHU�KROGLQJ�FDSDFLW\��LQIRUPDWLRQ�RQ�WKH�QDWXUH�DQG�VFDOH�
RI� VRLO� YDULDELOLW\� RYHU� WKH� SURSHUW\�� LQFOXGLQJ� GHSWK� RI� VRLO�� VWRQLQHVV� HWF��� FURS� ZDWHU� UHTXLUHPHQW�
LQIRUPDWLRQ�� LQFOXGLQJ� URRWLQJ� GHSWK� DQG� FRYHU�� FOLPDWH� LQIRUPDWLRQ� UHOHYDQW� WR� WKH� SURSHUW\�� DQG� ZDWHU�
PHWHULQJ�GDWD���7KH����SHUFHQW�DOORZDEOH�LQFUHDVH�ZLOO�RQO\�DSSO\�WR�FURSV�DOUHDG\�EHLQJ�LUULJDWHG�DV�DW����
-DQXDU\�������
�
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�GD�� 7KH�DPRXQW�WDNHQ�LQ�WKH�:DL�LWL�'DP�6HUYLFH�=RQH�IROORZLQJ�FRPPHQFHPHQW�RI�WKH�GLVFKDUJH�
IURP� WKH� :DL�LWL� &RPPXQLW\� :DWHU� $XJPHQWDWLRQ� 6FKHPH�� DQG� SURYLGHG� WKH� VFKHPH�
FRQWLQXHV�WR�EH�LQ�RSHUDWLRQ��LV��
�L�� QR�PRUH� WKDQ� WKH� TXDQWLW\� DEOH� WR� EH� \LHOGHG� IURP� WKH� ERUH�ZKHUH� WKH� WDNH� LV� IURP�

JURXQGZDWHU��DQG��
�LL�� QR�PRUH�WKDQ�WKH�TXDQWLW\�VSHFLILHG�RQ�WKH�SHUPLW�EHLQJ�UHQHZHG��DQG��
�LLL�� QR�PRUH�WKDQ�WKH�UHOHYDQW�UDWH�JLYHQ�LQ�)LJXUH�����'�IRU�LUULJDWLRQ�XVH�WDNHV��

RU�
�LY�� DQ\�OHVVHU�UDWH�DSSOLHG�IRU��

�GDD�� &RQGLWLRQ� �G�� GRHV� QRW� DSSO\� LQ� WKH�:DLPHD� ZDWHU� PDQDJHPHQW� ]RQHV� �H[FHSW� WKH�:DL�LWL�
=RQH�DQG�WKH�:DL�LWL�'DP�6HUYLFH�=RQH���

�
�H�� )RU�DQ\�WDNLQJ�DQG�XVH�RI�ZDWHU�IRU�FRPPXQLW\�ZDWHU�VXSSO\��WKH�DPRXQW�WDNHQ�LV�WKH�OHDVW�RI��

�L�� WKH�OHYHO�RI�ERQD�ILGH�XVH��RU�
�LL�� DQ\�OHVVHU�UDWH�DSSOLHG�IRU��RU�
�LLL�� WKH�VXVWDLQDEOH�\LHOG�RI�WKH�ERUH��RU�
�LY�� WKH�DPRXQW�VSHFLILHG�RQ�WKH�SHUPLW�EHLQJ�UHQHZHG���

RU�LI�DQ�LQFUHDVH�LQ�WKH�DPRXQW�VSHFLILHG�RQ�WKH�SHUPLW�EHLQJ�UHQHZHG�LV�VRXJKW�WKHQ�LW�LV��
�Y�� SURYLGHG�IRU�LQ�6FKHGXOH�����'�DQG�VXEMHFW�WR�SURYLVLRQV�RI�DQ\�ZDLWLQJ�OLVW��DQG�
�YL�� LV�QR�PRUH�WKDQ�WKH�DPRXQW�QHHGHG�WR�VDWLVI\�WKH�OLNHO\�ZDWHU�GHPDQG�IRU�WKH�GXUDWLRQ�

VRXJKW�IRU�WKH�FRQVHQW��
�
6FKHGXOH�����'��5HVHUYDWLRQ�RI�:DWHU�

7$%/(���
5(6(59$7,21�2)�:$7(5��&20081,7<�6833/<�

�$��
$PRXQW�
&XUUHQWO\�
$OORFDWHG�

�%��
7RWDO�5HTXLUHG�
�&DOFXODWHG��LQ�

�����

�&��
$PRXQW�
5HVHUYHG�

�:DWHU�5HWLFXODWLRQ�6FKHPH�6XSSO\�
�O�VHF�� �O�VHF�� P��GD\� �O�VHF�� P��GD\�

5HVHUYRLU�=RQH��:DLWLQJ�OLVW�DSSOLHV�WR�QHZ�WDNHV��
*URXQGZDWHU�±�+RSH�DQG�%ULJKWZDWHU�UHWLFXODWLRQ� ����� ��� ����� ���� ����
:DL�LWL�=RQH��
*URXQGZDWHU�±�:DNHILHOG�UHWLFXODWLRQ� ��� ����� ����� ���� ����
/&$�=RQH��
*URXQGZDWHU�±�5LFKPRQG� ����� ������� ������ ������ �����
'HOWD�=RQH��:DLWLQJ�OLVW�DSSOLHV�WR�QHZ�WDNHV��
*URXQGZDWHU�±�:DLPHD�
'RPHVWLF�,QGXVWULDO�,UULJDWLRQ� ������ ������ ������ ����� �����
�

�I�� )RU�XVHV�RWKHU�WKDQ�WKRVH�SURYLGHG�IRU�LQ��G��DQG��H���WKH�DPRXQW�WDNHQ�DQG�XVHG�LV�WKH�OHDVW�RI��
�L�� WKH�OHYHO�RI�ERQD�ILGH�XVH��RU�
�LL�� DQ\�OHVVHU�UDWH�DSSOLHG�IRU��RU�
�LLL�� WKH�VXVWDLQDEOH�\LHOG�RI�WKH�ERUH��RU�
�LY�� WKH�DPRXQW�VSHFLILHG�RQ�WKH�SHUPLW�EHLQJ�UHQHZHG��

$�UHVRXUFH�FRQVHQW�LV�UHTXLUHG��DQG�PD\�LQFOXGH�FRQGLWLRQV�RQ�WKH�IROORZLQJ�PDWWHUV�RYHU�ZKLFK�&RXQFLO�KDV�
UHVHUYHG�FRQWURO��
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�
���� 7KH� TXDQWLW\�� UDWH� DQG� WLPLQJ� RI� WKH� WDNH� QRW� RWKHUZLVH� VSHFLILHG� DERYH�� LQFOXGLQJ� UDWHV� RI� WDNH��
URVWHULQJ�RU�UDWLRQLQJ�VWHSV�UHTXLUHG�WR�LPSOHPHQW�FRQGLWLRQV��E����F��DQG��G���DQG�DQ\�RWKHU�UHTXLUHPHQWV�WR�
PDLQWDLQ�DQ\�PLQLPXP�IORZ�RU�OHYHO�JLYHQ�LQ�6FKHGXOH�����&��
���� 7KH�ORFDWLRQ�RI�WKH�SRLQW�RI�WDNH�RU�\LHOG�RI�DQ\�ERUH��LQFOXGLQJ�WDNLQJ�LQWR�DFFRXQW�UHTXLUHG�VSDFLQJ�
EHWZHHQ�ERUHV��VHH�6FKHGXOH������$��DQG�DTXLIHU�FKDUDFWHULVWLFV�VXFK�DV�GHSWK��SHUPHDELOLW\��\LHOGV�UHTXLUHG��
DQG�\LHOGV�DYDLODEOH�LQ�H[LVWLQJ�DGMDFHQW�ERUHV��
���� 7KH�HIIHFWV�RI�WKH�WDNH�RQ�RWKHU�XVHV�RU�YDOXHV�RI�WKH�ZDWHU�ERG\�RU�FRDVWDO�ZDWHU��LQFOXGLQJ�WKRVH�JLYHQ�
LQ�6FKHGXOH�������
���� 7KH�HIIHFWV�RI�WKH�WDNH�RQ�RWKHU�ZDWHU�XVHUV��
���� 7KH�QHHG�IRU�EDFNIORZ�SUHYHQWLRQ�IRU�DQ\�WDNHV�IURP�JURXQGZDWHU��
���� 7KH� HIIHFWV� RI� WKH� WDNH� HLWKHU� E\� LWVHOI� RU� LQ� FRPELQDWLRQ� ZLWK� RWKHU� H[LVWLQJ� WDNHV� RQ� DTXDWLF� DQG�
ULSDULDQ�HFRV\VWHPV�� LQFOXGLQJ�ILVK�DQG�HHO�KDELWDW�DQG�IORZV� LQ�ULYHUV�RU�FRDVWDO�VWUHDPV�DIIHFWHG�E\� WDNHV�
IURP�JURXQGZDWHU��
���� ([FHSW�LQ�UHODWLRQ�WR�DQ\�WDNH�LQ�WKH�:DL�LWL�'DP�6HUYLFH�=RQH��D�UHGXFWLRQ�LQ�DOORFDWLRQ�ZKHUH�D�ERQD�
ILGH�UHYLHZ�VKRZV�WKDW�ZDWHU�XVH�LV�OHVV�WKDQ�WKH�DPRXQW�RI�ZDWHU�DOORFDWHG��
��$��7KH�DPRXQW�WDNHQ�DQG�XVHG�LQ�DQ\�:DLPHD�ZDWHU�PDQDJHPHQW�]RQH��H[FHSW�WKH�:DL�LWL�=RQH�DQG�WKH�
:DL�LWL�'DP�6HUYLFH�=RQH��LQ�UHODWLRQ�WR��

��� ERQD�ILGH�XVH���
��� UHOHYDQW�UDWHV�JLYHQ�LQ�)LJXUH�����'���
��� VXVWDLQDEOH�\LHOG�RI�WKH�ERUH���
��� WKH�UDWH�DSSOLHG�IRU���
��� WKH�TXDQWLW\�VSHFLILHG�RQ�WKH�SHUPLW�EHLQJ�UHQHZHG��DQG�

WKH�OLNHOLKRRG�RI�D�ZDWHU�DXJPHQWDWLRQ�VFKHPH�GHVLJQHG�WR�VHUYLFH�WKH�UHOHYDQW�]RQH��SURFHHGLQJ��
���� ,QVWDOODWLRQ�RI�ZDWHU�PHWHUV�DV�SURYLGHG�IRU�LQ�6FKHGXOH�����%�RU�LQ�3ROLF\����������
���� ,QIRUPDWLRQ�WR�EH�VXSSOLHG�DQG�PRQLWRULQJ�UHTXLUHPHQWV��
����� 0HDVXUHV� WR� DFKLHYH� HIILFLHQW� ZDWHU� XVH� RU� ZDWHU� FRQVHUYDWLRQ� LQFOXGLQJ� VHDOLQJ� RI� DUWHVLDQ� ERUHV��
SUHSDUDWLRQ�RI�SURSHUW\�ZDWHU�PDQDJHPHQW�SODQV��DQG�PHDVXUHV�WR�PRQLWRU�ZDWHU�XVH��
����� ([FHSW�DV�SURYLGHG�LQ��J��DERYH��WKH�GXUDWLRQ�RI�WKH�FRQVHQW�DV�SURYLGHG�IRU�LQ�6FKHGXOH�����$��6HFWLRQ�
����RI�WKH�$FW���WLPLQJ�RI�UHYLHZV�DQG�WKH�SXUSRVHV�RI�UHYLHZV��6HFWLRQ�����RI�WKH�$FW���
����� )LQDQFLDO� FRQWULEXWLRQV�� ERQGV� DQG� FRYHQDQWV� LQ� UHVSHFW� RI� WKH� SHUIRUPDQFH� RI� FRQGLWLRQV� DQG�
DGPLQLVWUDWLRQ�FKDUJHV��6HFWLRQ�����RI�WKH�$FW���
1RWHV���
7KLV� UXOH� GRHV� QRW� DSSO\� LQ� VLWXDWLRQV� ZKHUH� D� UHVRXUFH� FRQVHQW� DSSOLFDWLRQ� LV� PDGH� DIWHU� D� SHUPLW� KDV�
H[SLUHG��
7KH� H[FHSWLRQ� JLYHQ� LQ� PDWWHU� ���� DSSOLHV� RQO\� DV� ORQJ� DV� WKH�:DL�LWL� &RPPXQLW\�:DWHU� $XJPHQWDWLRQ�
6FKHPH�LV�LQ�RSHUDWLRQ��

�
������� &RQWUROOHG�$FWLYLWLHV��:DWHU�7DNH��'LYHUVLRQ�RU�8VH�ZLWKLQ�$OORFDWLRQ�/LPLWV��
7KH�WDNLQJ��GLYHUVLRQ�RU�XVH�RI�ZDWHU�WKDW�GRHV�QRW�FRPSO\�ZLWK�WKH�FRQGLWLRQV�RI�5XOH��������RU�WKH�VWDQGDUGV�
DQG�WHUPV�RI�5XOH��������LV�D�FRQWUROOHG�DFWLYLW\��LI�LW�FRPSOLHV�ZLWK�WKH�IROORZLQJ�VWDQGDUGV�DQG�WHUPV��
�

�D�� 7KH�ZDWHU�LV�WDNHQ�RU�GLYHUWHG�LQ�D�ZDWHU�PDQDJHPHQW�]RQH�ZLWK�DQ�DOORFDWLRQ�OLPLW�VSHFLILHG�
LQ�)LJXUH�����(��

�E�� 6XEMHFW�WR�FRQGLWLRQ��ED���WKH�DPRXQW�RI�ZDWHU�WDNHQ�RU�GLYHUWHG�RQ�LWV�RZQ�RU�LQ� FRPELQDWLRQ�
ZLWK�RWKHU�DXWKRULVHG� WDNHV�GRHV�QRW�H[FHHG� WKH� UHOHYDQW�DOORFDWLRQ� OLPLW� VSHFLILHG� LQ�)LJXUH�
����(��

�ED�� :KHUH� WKH�ZDWHU�ZDV�EHLQJ� WDNHQ�RU�GLYHUWHG�DQG�XVHG� IRU� IDUP�GDLU\�ZDVK�GRZQ�DQG�PLON�
FRROLQJ� SXUSRVHV� EHIRUH� �� 1RYHPEHU� ����� LQ� DQ\� ZDWHU� PDQDJHPHQW� ]RQH�� WKH� UHOHYDQW�
DOORFDWLRQ�OLPLW�VSHFLILHG�LQ�)LJXUH�����(�GRHV�QRW�DSSO\��
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�
)LJXUH�����(�� $OORFDWLRQ�/LPLWV�IRU�)UHVKZDWHU�7DNHV�

:$7(5�0$1$*(0(17�=21(6� $//2&$7,21�/,0,76�
�/,75(6�3(5�6(&21'��

:DL�LWL�=RQHV�
:DL�LWL� 'DP� 6HUYLFH� =RQH� IROORZLQJ� FRPPHQFHPHQW� RI� WKH�
GLVFKDUJH� IURP� WKH� :DL�LWL� &RPPXQLW\� :DWHU� $XJPHQWDWLRQ�
6FKHPH��SURYLGHG�WKH�VFKHPH�LV�LQ�RSHUDWLRQ��

����O�VHF�

:DL�LWL�=RQH��QRW�LQFOXGLQJ�WKH�:DL�LWL�'DP�6HUYLFH�=RQH��� 6XEMHFW�WR�FRQGLWLRQ��F��
:DLPHD�=RQHV�

5HVHUYRLU�� ����
8SSHU�&DWFKPHQWV��:DLURD��/HH�DQG�5RGLQJ�5LYHUV�� ��
:DLPHD�:HVW� ����
+RSH�DQG�(DVWHUQ�+LOOV� ���
*ROGHQ�+LOOV�� ����
'HOWD� �����>VXEMHFW�WR�FRQGLWLRQ��F��LL�@�
8SSHU�&RQILQHG�$TXLIHU� ����
/RZHU�&RQILQHG�$TXLIHU� ����

1RWHV��
����)RU�DQ\�]RQH�RU�ZDWHU�ERG\�ZLWKLQ�D�]RQH�QRW�OLVWHG�KHUH��5XOH��������DSSOLHV��
����$OORFDWLRQ�OLPLWV�DUH�IRU�WKH�SHULRG�1RYHPEHU�WR�$SULO���7KH\�DUH�FDOFXODWHG�DV�VXP�RI�ZHHNO\�SHUPLW�
DOORFDWLRQV�� DQG� UHIHU� WR� VXUIDFH� RU� JURXQGZDWHU� WDNHV�� EXW� GR� QRW� LQFOXGH� WDNHV� IURP� VWRUDJH� �VHH�
5XOH����������

�
�F�� 7KH�ZDWHU�LV�QRW�WDNHQ�GXULQJ�1RYHPEHU�WR�$SULO��LQFOXVLYH��IURP��

�L��� WKH�FRDVWDO�PDUJLQ�RI�WKH�+DX�3ODLQV�=RQH��
�LL�� WKH�FRDVWDO�PDUJLQ�RI�WKH�'HOWD�=RQH��
�LLL�� WKH�:DL�LWL�=RQH��

�G�� 7KH� DPRXQW� RI� ZDWHU� WDNHQ� RQ� LWV� RZQ� RU� LQ� FRPELQDWLRQ� ZLWK� RWKHU� DXWKRULVHG� WDNHV� LV�
DYDLODEOH�DIWHU�WKH�TXDQWLWLHV�VSHFLILHG�LQ�FROXPQ��F��RI�ERWK�7DEOHV���DQG���RI�6FKHGXOH�����'�
KDYH�EHHQ�DOORFDWHG�IRU�WKH�SXUSRVHV�VSHFLILHG��

�H�� &RQGLWLRQV��E����F����G��>RWKHU�WKDQ��G��LLL�@���GD��DQG��H��LQ�5XOH���������
$�UHVRXUFH�FRQVHQW�LV�UHTXLUHG��DQG�PD\�LQFOXGH�FRQGLWLRQV�RQ�WKH�IROORZLQJ�PDWWHUV�RYHU�ZKLFK�&RXQFLO�KDV�
UHVHUYHG�FRQWURO���
�

���� 7KH�TXDQWLW\��UDWH�DQG�WLPLQJ�RI�WKH�WDNH�QRW�RWKHUZLVH�VSHFLILHG�DERYH�LQFOXGLQJ�UDWHV�RI�WDNH��URVWHULQJ�
RU�UDWLRQLQJ�VWHSV�UHTXLUHG�WR�LPSOHPHQW�FRQGLWLRQ��I��DQG�DQ\�RWKHU�UHTXLUHPHQWV�WR�PDLQWDLQ�DQ\�PLQLPXP�
IORZ�JLYHQ�LQ�6FKHGXOH�����&��
���� 7KH�ORFDWLRQ�RI�WKH�SRLQW�RI�WDNH�RU�\LHOG�RI�DQ\�ERUH��LQFOXGLQJ�WDNLQJ�LQWR�DFFRXQW�UHTXLUHG�VSDFLQJ�
EHWZHHQ�ERUHV��VHH�)LJXUH������$��DQG�DTXLIHU�FKDUDFWHULVWLFV�VXFK�DV�GHSWK��SHUPHDELOLW\��\LHOGV�UHTXLUHG��
DQG�\LHOGV�DYDLODEOH�LQ�H[LVWLQJ�DGMDFHQW�ERUHV��
���� 7KH�HIIHFWV�RI� WKH� WDNH�RQ�RWKHU�XVHV�RU�YDOXHV�RI� WKH�ZDWHU�ERG\�� LQFOXGLQJ� WKRVH�JLYHQ� LQ�6FKHGXOH�
������
���� 7KH�HIIHFWV�RI�WKH�WDNHV�RQ�RWKHU�ZDWHU�XVHUV��
���� 7KH�QHHG�IRU�EDFNIORZ�SUHYHQWLRQ�IRU�DQ\�WDNH�IURP�JURXQGZDWHU��
���� 7KH� HIIHFWV� RI� WKH� WDNH� HLWKHU� E\� LWVHOI� RU� LQ� FRPELQDWLRQ� ZLWK� RWKHU� H[LVWLQJ� WDNHV� RQ� DTXDWLF� DQG�
ULSDULDQ�HFRV\VWHPV� LQFOXGLQJ� ILVK�DQG�HHO�KDELWDW�DQG� IORZV� LQ� ULYHUV�RU�FRDVWDO� VWUHDPV�DIIHFWHG�E\� WDNHV�
IURP�JURXQGZDWHU��
���� ([FHSW�LQ�UHODWLRQ�WR�DQ\�WDNH�LQ�WKH�:DL�LWL�'DP�6HUYLFH�=RQH��D�UHGXFWLRQ�LQ�DOORFDWLRQ�ZKHUH�D�ERQD�
ILGH�UHYLHZ�VKRZV�WKDW�ZDWHU�XVH�LV�OHVV�WKDQ�WKH�DPRXQW�RI�ZDWHU�DOORFDWHG��
���� ,QVWDOODWLRQ�RI�ZDWHU�PHWHUV�DV�SURYLGHG�IRU�LQ�6FKHGXOH�����%�RU�LQ�3ROLF\����������
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���� ,QIRUPDWLRQ�WR�EH�VXSSOLHG�DQG�PRQLWRULQJ�UHTXLUHPHQWV��
����� 0HDVXUHV� WR� DFKLHYH� HIILFLHQW� ZDWHU� XVH� RU� ZDWHU� FRQVHUYDWLRQ�� LQFOXGLQJ� VHDOLQJ� RI� DUWHVLDQ� ERUHV��
SUHSDUDWLRQ�RI�SURSHUW\�ZDWHU�PDQDJHPHQW�SODQV��DQG�PHDVXUHV�WR�PRQLWRU�ZDWHU�XVH��
����� ([FHSW� DV� SURYLGHG� IRU� LQ� �H�� DERYH�� WKH� GXUDWLRQ� RI� WKH� FRQVHQW� DV� SURYLGHG� IRU� LQ� 6FKHGXOH� ����$�
�6HFWLRQ�����RI�WKH�$FW���WLPLQJ�RI�UHYLHZV�DQG�WKH�SXUSRVHV�RI�UHYLHZV��6HFWLRQ�����RI�WKH�$FW���
����� )LQDQFLDO� FRQWULEXWLRQV�� ERQGV� DQG� FRYHQDQWV� LQ� UHVSHFW� RI� WKH� SHUIRUPDQFH� RI� FRQGLWLRQV� DQG�
DGPLQLVWUDWLRQ�FKDUJHV��6HFWLRQ�����RI�WKH�$FW���
1RWH�� 7KH� H[FHSWLRQ� JLYHQ� LQ� PDWWHU� ���� DSSOLHV� RQO\� DV� ORQJ� DV� WKH� :DL�LWL� &RPPXQLW\� :DWHU�
$XJPHQWDWLRQ�6FKHPH�LV�LQ�RSHUDWLRQ��

�
������$� &RQWUROOHG�$FWLYLWLHV��6LWH�WR�6LWH�7UDQVIHU�RI�:DWHU�7DNH�LQ�WKH�:DL�LWL�'DP�6HUYLFH�

=RQH��
7KH�WUDQVIHU�WR�DQRWKHU�VLWH�RI�DOO�RU�SDUW�RI�WKH�LQWHUHVW�LQ�DQ\�ZDWHU�SHUPLW�WR�WDNH�RU�XVH�ZDWHU�LV�D�FRQWUROOHG�
DFWLYLW\��LI�LW�FRPSOLHV�ZLWK�WKH�IROORZLQJ�VWDQGDUGV�DQG�WHUPV��
�

�D�� %RWK�WKH�SRLQW�RI�WDNH�WR�EH�WUDQVIHUUHG�DQG�WKH�QHZ�SRLQW�RI�WDNH�DUH�ZLWKLQ�WKH�:DL�LWL�'DP�
6HUYLFH�=RQH��

�E�� 7KH� VXP� RI� DQ\� QHZ� TXDQWLWLHV� DXWKRULVHG� DV� D� UHVXOW� RI� WKH� WUDQVIHU� GRHV� QRW� H[FHHG� WKH�
RULJLQDO�DPRXQW�DXWKRULVHG�WR�EH�WDNHQ��

�F�� 7KHUH�LV�QR�PRUH�WKDQ������PHWUH�DGGLWLRQDO�GUDZGRZQ�LQ�JURXQGZDWHU�OHYHO�IRU�DQ\�DGMDFHQW�
DXWKRULVHG� JURXQGZDWHU� WDNH�� � 7KLV� UHTXLUHPHQW� QHHG� QRW� DSSO\� SURYLGHG� WKH� RZQHU� RI� DQ\�
DIIHFWHG�ERUH�DJUHHV�LQ�ZULWLQJ�WR�VRPH�RWKHU�GUDZGRZQ�HIIHFW��

$� UHVRXUFH� FRQVHQW� LV� UHTXLUHG�� � &RQVHQW� PD\� EH� UHIXVHG� RU� FRQGLWLRQV� LPSRVHG�� RQO\� LQ� UHVSHFW� RI� WKH�
IROORZLQJ�PDWWHUV�WR�ZKLFK�&RXQFLO�KDV�UHVWULFWHG�LWV�GLVFUHWLRQ��

�
���� &RPSOLDQFH�ZLWK�UHOHYDQW� UXOHV�FRQFHUQLQJ�WKH�VHWEDFN�UHTXLUHPHQWV�EHWZHHQ�ERUHV�DQG� WKH�TXDQWLW\��
UDWH�DQG�WLPLQJ�RI�WKH�WDNH�QRW�RWKHUZLVH�VSHFLILHG�DERYH��LQFOXGLQJ�SURYLVLRQV�IRU�URVWHULQJ��DQG�UDWLRQLQJ��
���� $Q\�UHOHYDQW�FRQGLWLRQV�RQ�WKH�RULJLQDO�SHUPLW��
���� 7KH�HIIHFWV�RI�WKH�WDNH�HLWKHU�E\�LWVHOI�RU�LQ�FRPELQDWLRQ�ZLWK�RWKHU�H[LVWLQJ�WDNHV�RQ�IORZV�DQG�ZDWHU�
ERG\�YDOXHV�RI�WKH�:DL�LWL�5LYHU�DQG�HIIHFWV�RQ�RWKHU�XVHUV��
���� ,QVWDOODWLRQ�RI�ZDWHU�PHWHUV��
���� ,QIRUPDWLRQ�WR�EH�VXSSOLHG��DQG�PRQLWRULQJ�UHTXLUHPHQWV��
���� 0HDVXUHV� WR� DFKLHYH� HIILFLHQW� ZDWHU� XVH� RU� ZDWHU� FRQVHUYDWLRQ�� LQFOXGLQJ� VHDOLQJ� RI� DUWHVLDQ� ERUHV��
SUHSDUDWLRQ�RI�ZDWHU�PDQDJHPHQW�SODQV��DQG�PHDVXUHV�WR�PRQLWRU�ZDWHU�XVH��
���� 7KH�GXUDWLRQ�RI�WKH�FRQVHQW��6HFWLRQ�����RI�WKH�$FW���WLPLQJ�RI�UHYLHZV��DQG�WKH�SXUSRVHV�RI�UHYLHZV�
�6HFWLRQ�����RI�WKH�$FW���
���� )LQDQFLDO� FRQWULEXWLRQV�� ERQGV� DQG� FRYHQDQWV� LQ� UHVSHFW� RI� WKH� SHUIRUPDQFH� RI� FRQGLWLRQV� DQG�
DGPLQLVWUDWLRQ�FKDUJHV��6HFWLRQ�����RI�WKH�$FW���

1RWH��� 5XOHV���������DQG���������DSSO\�WR�FRQVWUXFWLRQ�RI�DQ\�QHZ�ERUHV��
�
������� 'LVFUHWLRQDU\�$FWLYLWLHV��6LWH�WR�6LWH�7UDQVIHU�RI�:DWHU�7DNHV��
7KH�WUDQVIHU�WR�DQRWKHU�VLWH�RI�DOO�RU�SDUW�RI�WKH�LQWHUHVW�LQ�DQ\�ZDWHU�SHUPLW�WR�WDNH�RU�XVH�ZDWHU�LV�D�GLVFUHWLRQDU\�
DFWLYLW\��LI�LW�FRPSOLHV�ZLWK�WKH�IROORZLQJ�VWDQGDUGV�DQG�WHUPV��
�

�D�� :KHUH�ZDWHU�LV�WR�EH�WUDQVIHUUHG�WR�DQ�DUHD�ZKHUH�UXOHV�VSHFLI\�GLIIHUHQW�UDWHV�RI�XVH��WKHQ�WKH�
GLIIHUHQW�UDWH�ZLOO�DSSO\�WR�WKH�WUDQVIHU��SURYLGHG�WKDW�WKH�VXP�RI�DQ\�QHZ�TXDQWLWLHV�DXWKRULVHG�
GRHV�QRW�H[FHHG�WKH�RULJLQDO�DPRXQW�DXWKRULVHG�WR�EH�WDNHQ��

�E�� 7KH�WUDQVIHU�LV�QRW�LQ�WKH�0RXWHUH�6XUIDFH�:DWHU�=RQH��WKH�5HVHUYRLU��:DLPHD�:HVW��*ROGHQ�
+LOOV��'HOWD� DQG�8SSHU�&RQILQHG�$TXLIHU� ]RQHV� H[FHSW�ZKHUH� WKH� WRWDO� DUHD� LUULJDWHG�EHIRUH�
DQG�DIWHU�WKH�WUDQVIHU�GRHV�QRW�LQFUHDVH��
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�F�� 7KH�WUDQVIHU�LV�QRW�RXW�RI�D�ZDWHU�PDQDJHPHQW�]RQH��
$� UHVRXUFH� FRQVHQW� LV� UHTXLUHG�� � &RQVHQW� PD\� EH� UHIXVHG� RU� FRQGLWLRQV� LPSRVHG�� RQO\� LQ� UHVSHFW� RI� WKH�
IROORZLQJ�PDWWHUV�WR�ZKLFK�&RXQFLO�KDV�UHVWULFWHG�LWV�GLVFUHWLRQ��
�

���� &RPSOLDQFH�ZLWK�UHOHYDQW�UXOHV�FRQFHUQLQJ�WKH�VHWEDFN�UHTXLUHPHQWV�EHWZHHQ�ERUHV�DQG�TXDQWLW\��UDWH�
DQG�WLPLQJ�RI�WKH�WDNH��LQFOXGLQJ�SURYLVLRQV�IRU�URVWHULQJ��UDWLRQLQJ�DQG�UDWHV�RI�WDNH��
���� 7KH�QHHG�RU�DSSURSULDWHQHVV�IRU�WKH�WUDQVIHU��LQFOXGLQJ�DQ\�FKDQJHV�RI�XVH��
���� 2WKHU�ZDWHU�VXSSO\�RSWLRQV�IRU�ZDWHU�XVHUV�LQ�WKH�DIIHFWHG�]RQHV��
���� :KHWKHU�WKH�ZDWHU�ERG\�IURP�ZKLFK�WKH�ZDWHU�LV�WR�EH�WDNHQ�LV�FKDQJHG��
���� :KHWKHU�ZDWHU�KDV�EHHQ�UHVHUYHG�IRU�VSHFLILHG�SXUSRVHV�LQ�WKH�]RQH��
���� $Q\�UHOHYDQW�FRQGLWLRQV�RQ�WKH�RULJLQDO�SHUPLW��
���� 7KH�HIIHFWV�RI�WKH�WDNH�RQ�RWKHU�XVHUV�RU�YDOXHV�RI�WKH�ZDWHU�ERG\��
���� 7KH� HIIHFWV� RI� WKH� WDNH� HLWKHU� E\� LWVHOI� RU� LQ� FRPELQDWLRQ� ZLWK� RWKHU� H[LVWLQJ� WDNHV�� RQ� DTXDWLF� DQG�
ULSDULDQ�HFRV\VWHPV��LQFOXGLQJ�ILVK�DQG�HHO�KDELWDW��DQG�IORZV�LQ�ULYHUV��ZHWODQGV�RU�FRDVWDO�VSULQJV�DIIHFWHG�
E\�WDNHV�IURP�JURXQGZDWHU��
���� $� UHGXFWLRQ� LQ� DOORFDWLRQ�ZKHUH� D�ERQD� ILGH� UHYLHZ�VKRZV� WKDW�ZDWHU�XVH� LV� OHVV� WKDQ� WKH� DPRXQW�RI�
ZDWHU�DOORFDWHG��
����� ,QVWDOODWLRQ�RI�ZDWHU�PHWHUV�DV�UHTXLUHG�LQ�WKH�UHOHYDQW�]RQH�DQG�VKRZQ�LQ�)LJXUH�����'��
����� ,QIRUPDWLRQ�WR�EH�VXSSOLHG��DQG�PRQLWRULQJ�UHTXLUHPHQWV��
����� 0HDVXUHV� WR� DFKLHYH� HIILFLHQW� ZDWHU� XVH� RU� ZDWHU� FRQVHUYDWLRQ�� LQFOXGLQJ� VHDOLQJ� RI� DUWHVLDQ� ERUHV��
SUHSDUDWLRQ�RI�ZDWHU�PDQDJHPHQW�SODQV��DQG�PHDVXUHV�WR�PRQLWRU�ZDWHU�XVH��
����� 7KH�GXUDWLRQ�RI�WKH�FRQVHQW��6HFWLRQ�����RI�WKH�$FW���WLPLQJ�RI�UHYLHZV��DQG�WKH�SXUSRVHV�RI�UHYLHZV�
�6HFWLRQ�����RI�WKH�$FW���
����� )LQDQFLDO� FRQWULEXWLRQV�� ERQGV� DQG� FRYHQDQWV� LQ� UHVSHFW� RI� WKH� SHUIRUPDQFH� RI� FRQGLWLRQV� DQG�
DGPLQLVWUDWLRQ�FKDUJHV��6HFWLRQ�����RI�WKH�$FW���
�

������$� 1RQ�&RPSO\LQJ�$FWLYLWLHV��6LWH�WR�6LWH�7UDQVIHU�RI�:DWHU�7DNHV��
7KH�VLWH�WR�VLWH�WUDQVIHU�RI�D�ZDWHU�WDNH�WKDW�GRHV�QRW�FRPSO\�ZLWK�WKH�VWDQGDUGV�DQG�WHUPV�RI�5XOH��������LV�D�
QRQ�FRPSO\LQJ�DFWLYLW\��
�
$�UHVRXUFH�FRQVHQW�LV�UHTXLUHG���&RQVHQW�PD\�EH�UHIXVHG�RU�FRQGLWLRQV�LPSRVHG��


