
: DWHU�6HQVLWLYH�8 UEDQ�' HVLJQ�* XLGHOLQHV�
�
�

: 68 ' �
�
�

( [ HFXWLYH�VXP P DU\ �
�
7RWDO�: DWHUP DUN�� � � � �LQYLWHV�UHVLGHQWV��EXVLQHVV�DQG�WKH�YLVLWLQJ�FRP P XQLW\ �RI�
WKH�&LW\ �RI�0 HOERXUQH�WR�KHOS�VDYH�ZDWHU��LP SURYH�ZDWHU�TXDOLW\ �DQG�SURWHFW�RXU�
ZDWHUZD\ V��,W�VHWV�SROLFLHV�IRU�ZDWHU�FRQVHUYDWLRQ��VWRUP ZDWHU��ZDVWHZDWHU�DQG�
JURXQGZDWHU���
�
7KLV�GRFXP HQW��: DWHU�6HQVLWLYH�8 UEDQ�' HVLJQ���: 68 ' ��* XLGHOLQHV�JLYHV�
GLUHFWLRQ�RQ�KRZ�WR�DFKLHYH�WKH�VXVWDLQDEOH�ZDWHU�REMHFWLYHV�VHW�RXW�LQ�7RWDO�
: DWHUP DUN��
�
8 UEDQ�GHVLJQHUV�FDQ�OHDG�WKH�ZD\ �E\ �IROORZLQJ�WKHVH�JXLGHOLQHV��DQG�KHOS��

 �UHGXFH�ZDWHU�FRQVXP SWLRQ��

 �UHGXFH�ZDVWHZDWHU��

 �P D[ LP LVH�ZDWHU�UHXVH��DQG�

 �WUHDW�VWRUP ZDWHU�EHIRUH�GLVFKDUJH�WR�WKH�DTXDWLF�HQYLURQP HQW��
�
$OO�WKLV�FDQ�EH�DFKLHYHG�E\ �IROORZLQJ�WKH�JXLGLQJ�SULQFLSOHV��

 �GHP DQG�P DQDJHP HQW���UHGXFLQJ�WKH�GHP DQG�IRU�

 �ZDWHU�LQ�RXU�KRP HV��DQG�EXVLQHVVHV��

 �
ILW�IRU�SXUSRVH
�ZDWHU�XVH���XVLQJ�DSSURSULDWH�

 �TXDOLW\ �ZDWHU�IRU�WKH�DSSURSULDWH�SXUSRVH��

 �DOWHUQDWLYH�XUEDQ�ZDWHU�VRXUFHV���UDLQZDWHU�

 �KDUYHVWLQJ��JUH\ ZDWHU�UHXVH�DQG�EODFNZDWHU�

 �UHXVH��DQG�

 �DSSO\ LQJ�VWRUP ZDWHU�EHVW�SUDFWLFH�HQYLURQP HQWDO�

 �P DQDJHP HQW��
�
7KHVH�JXLGHOLQHV�DSSO\ �WDUJHWV�WR�P HDVXUH�RXU�SHUIRUP DQFH�DJDLQVW�WKH�
SULQFLSOHV�RI�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�LQ�D�UDQJH�RI�ORFDO�VFHQDULRV���
�
�

7KH�: DWHU�&\ FOH�LQ�WKH�&LW\ �RI�0 HOERXUQH�
�
�



3RUW�3KLOOLS�%D\ �
�
7KH�&LW\ �RI�0 HOERXUQH�LV�ZRUNLQJ�WR�LP SURYH�VWRUP ZDWHU�TXDOLW\ ��WR�KHOS�LP SURYH�
WKH�KHDOWK�RI�3RUW�3KLOLS�%D\ ��
�
$ �NH\ �IRFXV�LV�WKH�UHGXFWLRQ�RI�QXWULHQW�ORDGLQJ��WR[ LFDQWV��VXVSHQGHG�VROLGV��DQG�
OLWWHU��
�
7KH�&LW\ �RI�0 HOERXUQH�LV�ZRUNLQJ�ZLWK�VWDNHKROGHUV�DFURVV�FDWFKP HQWV�WR�
DFKLHYH�HQYLURQP HQWDO�EHQHILWV��
�
�
0 HOEXUQLDQV�
�
0 HOERXUQH�KDV�D�ZRUNLQJ�SRSXODWLRQ�RI�� � � �� � � �� �DQG�JURZLQJ��7KH�UHVLGHQWLDO�
SRSXODWLRQ�LV�� � �� � � ��EXW�FRXOG�UHDFK�� � � �� � � �E\ �� � � � ���
�
7KH�FRP P XQLW\ �LV�DOZD\ V�LQYLWHG�WR�JHW�LQYROYHG�LQ�WRWDO�ZDWHU�P DQDJHP HQW�
LVVXHV��&RP P XQLW\ �FRQWULEXWLRQV�DUH�ZHOFRP HG�E\ �WKH�&LW\ �RI�0 HOERXUQH��
�
�

( YDSRUDWLRQ��
�
7KH�VXQ�KHDWV�ZDWHU�ERGLHV��FDXVLQJ�YDSRXU�WR�ULVH��7KLV�YDSRXU�LV�IUHH�RI�VDOWV�
DQG�FRQWDP LQDQWV���
�
0 HOERXUQH�KDV�D�UHODWLYHO\ �GU\ �FOLP DWH�ZLWK�DQ�HYDSRUDWLRQ�RI�� �� P P �SHU�GD\ ��RU�
� �� � � P �SHU�\ HDU���
�
�

5 DLQIDOO�
�
&XUUHQWO\ �0 HOERXUQH
V�UDLQIDOO�LV�JHQHUDOO\ �P RGHUDWH�DQG�UHODWLYHO\ �FRQVLVWHQW��
: LWK�P RUH�UDLQ�IDOOLQJ�LQ�ZLQWHU��DSSUR[ LP DWHO\ �� � � �� �� � � P P �RI�UDLQ�QRUP DOO\ �IDOOV�
LQ�0 HOERXUQH��7KLV�UDLQIDOO�KDV�QRW�EHHQ�DFKLHYHG�LQ�WKH�SDVW�HLJKW�\ HDUV�DQG�LV�
NQRZQ�RIILFLDOO\ �DV�D�GURXJKW�SHULRG��
�
&OLP DWH�FKDQJH�LV�OLNHO\ �WR�UHVXOW�LQ�OHVV�UDLQIDOO�LQ�WKH�0 HOERXUQH�DUHD��ZKLFK�
P HDQV�EHORZ�DYHUDJH�UDLQIDOOV�ZLOO�EH�P RUH�FRP P RQ��
�
�
�
�



&DWFKP HQW�P DQDJHP HQW�DQG�Z DWHU�FDWFKP HQW�V\ VWHP �
�
: DWHU�VXSSO\ �IRU�WKH�&LW\ �RI�0 HOERXUQH�DQG�DOO�RI�JUHDWHU�0 HOERXUQH�FRP HV�IURP �
QLQH�VWRUDJH�GDP V��ZLWK�VRP H�WRS�XS�UHFHLYHG�IURP �WKH�7KRP VRQ�5 LYHU�DQG�WKH�
* RXOEXUQ�5 LYHU��$OO�FDWFKP HQWV�DUH�FORVHG�WR�WKH�SXEOLF��JLYLQJ�XV�ZRUOG�FODVV�
ZDWHU�TXDOLW\ �WKDW�QHHGV�P LQLP DO�WUHDWP HQW�EHIRUH�GULQNLQJ��
�
7LP EHU�KDUYHVWLQJ�RFFXUV�LQ�VRP H�RI�WKH�ZDWHU�FDWFKP HQW�DUHDV��%HFDXVH�\ RXQJ�
UHSODFHP HQW�WUHHV�XVH�P RUH�ZDWHU�WKDQ�HVWDEOLVKHG�WUHHV��WKLV�FDQ�UHGXFH�WKH�
DP RXQW�RI�ZDWHU�DYDLODEOH��
�
�

: DWHU�6XSSO\ �
�
7KH�&LW\ �RI�0 HOERXUQH�UHFHLYHV�LWV�KLJK�TXDOLW\ �ZDWHU�VXSSO\ �IURP �WZR�ZDWHU�UHWDLO�
FRP SDQLHV��&LW\ �: HVW�: DWHU�DQG�6RXWK�( DVW�: DWHU��
�
7KH�&LW\ �RI�0 HOERXUQH��WKH�9LFWRULDQ�* RYHUQP HQW��ZDWHU�UHWDLOHUV��QRQ�
JRYHUQP HQW�RUJDQLVDWLRQV�DQG�FRP P XQLW\ �JURXSV�VWURQJO\ �HQFRXUDJH�ZDWHU�
FRQVHUYDWLRQ��
�
: DWHU�FRQVXP SWLRQ�DFURVV�WKH�P XQLFLSDOLW\ �ZDV�� � �SHU�FHQW�OHVV�LQ�� � � � � � � �
FRP SDUHG�WR�� � � � � � � � � ��2 XU�UHVLGHQWV�DUH�XVLQJ�� � �SHU�FHQW�OHVV�ZDWHU��
EXVLQHVVHV�� � �SHU�FHQW�OHVV�DQG�&RXQFLO�� � �SHU�FHQW�OHVV��: H�QHHG�WR�FRQWLQXH�
WKHVH�JUHDW�VDYLQJV��
�
�

5 DLQZ DWHU�KDUYHVWLQJ�
�
0 RUH�UDLQ�WHQGV�WR�IDOO�LQ�XUEDQ�DUHDV�WKDQ�LQ�ZDWHU�VXSSO\ �FDWFKP HQW�DUHDV��
5 DLQZDWHU�KDUYHVWLQJ�FDSWXUHV�UDLQ�IURP �WKHVH�XUEDQ�DUHDV��DQG�LV�WKHQ�XVHG�RQ�
VLWH��
�
5 DLQZDWHU�WDQNV�UHGXFH�GHP DQG�IRU�SRWDEOH�ZDWHU��DQG�UHGXFH�WKH�DP RXQW�RI�
VWRUP ZDWHU�HQWHULQJ�RXU�ZDWHUZD\ V��
�
7DQNV�DOVR�DOORZ�SROOXWDQWV��VXFK�DV�VXVSHQGHG�VROLGV�WR�VHWWOH�EHIRUH�XVH��
�
7KH�&LW\ �RI�0 HOERXUQH�HQFRXUDJHV�WKH�XVH�RI�UDLQZDWHU�WDQNV��QRWLQJ�WKDW�WKH\ �
DUH�P RVW�HIIHFWLYH�ZKHQ�SOXP EHG�WR�WKH�WRLOHW��
�
�



: DWHU�UHF\ FOLQJ�
�
: DWHU�UHF\ FOLQJ�LV�HQFRXUDJHG�WR�KHOS�UHGXFH�SRWDEOH�ZDWHU�XVH��2 SHQ�VSDFHV��
LQGXVWU\ ��DQG�FRP P HUFLDO�EXLOGLQJV�DUH�SDUWLFXODUO\ �VXLWHG�IRU�ZDWHU�UHF\ FOLQJ��
�
: DWHU�GHP DQG�P DQDJHP HQW�LV�DOZD\ V�WKH�ILUVW�DSSURDFK�WR�ZDWHU�FRQVHUYDWLRQ��
: DWHU�VXEVWLWXWLRQ�LV�WKH�QH[ W�VWHS���
�
7KH�&LW\ �RI�0 HOERXUQH�HQFRXUDJHV�ILW�IRU�SXUSRVH�ZDWHU�XVH��7KLV�P HDQV��IRU�
H[ DP SOH��UHGXFLQJ�WKH�XVH�RI�GULQNLQJ�TXDOLW\ �ZDWHU�LQ�IOXVKLQJ�WRLOHWV��
�
: DWHU�UHF\ FOLQJ�SURSRVDOV�LQ�WKH�&LW\ �RI�0 HOERXUQH�P XVW�EH�QHXWUDO�LQ�
JUHHQKRXVH�JDV�HP LVVLRQV��7KLV�FDQ�EH�DFKLHYHG�WKURXJK�HQHUJ\ �HIILFLHQF\ ��
SXUFKDVLQJ�RU�WKH�JHQHUDWLRQ�RI�UHQHZDEOH�HQHUJ\ ��
�
�

6WRUP Z DWHU�
�
7KH�&LW\ �RI�0 HOERXUQH�LV�FRP P LWWHG�WR�DFKLHYLQJ�EHVW�SUDFWLFH�VWRUP ZDWHU�TXDOLW\ �
SURWHFWLRQ�DV�D�ZD\ �WR�P LQLP LVH�IORZV��FDSWXUH�WKH�ZDWHU�UHVRXUFH�DQG�P LQLP LVH�
SRWHQWLDO�LP SDFWV�RQ�WKH�UHFHLYLQJ�ZDWHUZD\ V���
�
&RXQFLO�ZLOO�VHHN�WR�DFKLHYH�EHVW�SUDFWLFH�LQ�UHGXFLQJ�OLWWHU��VXVSHQGHG�VROLGV��
SKRVSKDWHV�DQG�QLWURJHQ�LQ�UHGHYHORSP HQW�SURSRVDOV��
�
7KH�&LW\ �RI�0 HOERXUQH�HQFRXUDJHV�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�WR�WUHDW�
VWRUP ZDWHU�EHIRUH�LW�GLVFKDUJHV�LQWR�ZDWHUZD\ V��0 DLQWHQDQFH�QHHGV�WR�DGMXVW�WR�
P HHW�QHZ�GHVLJQ�DSSURDFK��
�
&RXQFLO�XQGHUWDNHV�HGXFDWLRQ�DQG�HQFRXUDJHV�FRP P XQLW\ �SDUWLFLSDWLRQ�DQG�
FRQVXOWDWLRQ��
�
�

6HZ HUDJH�V\ VWHP �
�
7KH�&LW\ �RI�0 HOERXUQH�KDV�D�WDUJHW�WR�UHGXFH�LWV�ZDVWHZDWHU�E\ �� � �SHU�FHQW�RQ�
QHZ�GHYHORSP HQW�VLWHV��: H�DUH�DOVR�ZRUNLQJ�WR�UHGXFH�SROOXWLRQ�IURP �FRWWRQ�
EXGV��OLWWOH�DSSOH�VWLFNHUV�DQG�RWKHU�OLWWHU�HQWHULQJ�RXU�VHZHUDJH�V\ VWHP ��
�
$OO�VHZHUDJH�IRU�WKH�&LW\ �RI�0 HOERXUQH�LV�WUHDWHG�DW�WKH�: HUULEHH�7UHDWP HQW�
) DFLOLW\ ��ZLWK�VRP H�UHXVHG�RQ�: HUULEHH�P DUNHW�JDUGHQV��DQG�WKH�UHVW�GLVFKDUJHG�
LQWR�WKH�RFHDQ��
�



7KH�&LW\ �RI�0 HOERXUQH�LV�P LQLQJ�VRP H�RI�WKH�VHZHU�WR�WUHDW�DQG�UHF\ FOH�WKLV�XVHG�
ZDWHU��
�
�

* URXQGZ DWHU�
�
* URXQGZDWHU�EHQHDWK�WKH�&LW\ �RI�0 HOERXUQH�LV�JHQHUDOO\ �VDOLQH�DQG�XQVXLWDEOH�IRU�
XVH��
�
7KH�&LW\ �RI�0 HOERXUQH�UHFRJQLVHV�WKH�VWUXFWXUDO�DQG�HFRORJLFDO�YDOXH�RI�
JURXQGZDWHU�DQG�VHHNV�WR�SURWHFW�LWV�H[ LVWLQJ�TXDOLW\ �DQG�OHYHO���
�
�

: DWHUZ D\ V�
�
7KH�<DUUD�5 LYHU��0 DULE\ UQRQJ�5 LYHU�DQG�WKH�0 RRQHH�3RQGV�&UHHN�UXQ�WKURXJK�
WKH�&LW\ �RI�0 HOERXUQH��7KH�FLW\ �OLHV�DW�WKH�ERWWRP �RI�WKH�<DUUD�DQG�0 DULE\ UQRQJ�
FDWFKP HQWV��
�
0 HOERXUQH
V�ZDWHUZD\ V�DUH�LQ�P RGHUDWH�WR�SRRU�KHDOWK��%HWWHU�VWRUP ZDWHU�
P DQDJHP HQW�ZLOO�LP SURYH�WKHLU�KHDOWK��
�
/ RFDO�FRP P XQLWLHV�YDOXH�WKH�EHDXW\ �DQG�HFRORJ\ �RI�WKHVH�ZDWHUZD\ V��7KH�
&HQWUDO�%XVLQHVV�' LVWULFW��&%' ��FRP P XQLW\ �JDLQV�HFRQRP LF�EHQHILWV�IURP �D�
KHDOWKLHU�<DUUD�5 LYHU��
�
�

6HFWLRQ�2 QH��7DEOH�RI�&RQWHQWV�
�
7DEOH�RI�&RQWHQWV��
�
� �,QWURGXFWLRQ��
�
� �0 HOERXUQH
V�XUEDQ�Z DWHU�V\ VWHP ��
� �� �: DWHU�P DQDJHP HQW�GULYHUV��
� �� �: DWHU�VHQVLWLYH�XUEDQ�GHVLJQ��
� �� �7KH�&LW\ �RI�0 HOERXUQH��
� �� �5 HOHYDQW�SROLF\ �DQG�OHJLVODWLYH�EDFNJURXQG��
�
� �+RZ �WR�DSSURDFK�: 68 ' �LQ�WKH�&LW\ �RI�0 HOERXUQH��
� �� �* XLGLQJ�3ULQFLSOHV��
� �� �) LYH�6WHSV�WR�: 68 ' ��
�



� �6WHS�� ��) LQG�Z D\ V�WR�UHGXFH�Z DWHU�FRQVXP SWLRQ��
� �� �: DWHU�6DYLQJ�7DUJHWV��
� �� �0 DQDJLQJ�WKH�GHP DQG�IRU�ZDWHU��
�
� �6WHS�� ��5 HSODFH�SRWDEOH�Z DWHU�Z LWK�DQ�DOWHUQDWLYH�VRXUFH��
� �� �: DWHU�UHF\ FOLQJ�DQG�UHXVH�WDUJHWV��
� �� �$YDLODEOH�ZDWHU�VRXUFHV��
� �� �5 DLQZDWHU�DQG�VWRUP ZDWHU�KDUYHVWLQJ��
� �� �* UH\ ZDWHU�5 HXVH��
� �� �%ODFNZDWHU�5 HXVH��
�
� �6WHS�� ��7UHDWLQJ�VWRUP Z DWHU�EHIRUH�GLVFKDUJH�LQWR�Z DWHUZ D\ V��
� �� �: DWHU�TXDOLW\ �WDUJHWV��
� �� �6WRUP ZDWHU�WUHDWP HQW�P HDVXUHV��
�
� �6WHS�� ��$ SSURYDOV�QHHGHG�IRU�Z DWHU�VHQVLWLYH�XUEDQ�GHVLJQ��
� �� �&RQVLGHULQJ�: 68 ' �LQ�WKH�EURDGHU�HQYLURQP HQW��
� �� �$SSOLFDWLRQ�WR�GHYHORSP HQW�VFDOHV��
� �� �$SSURYDOV��
�
� �6WHS�� ��8 QGHUWDNLQJ�GHVLJQ��RSHUDWLRQV�DQG�P DLQWHQDQFH��
� � �� �0 RGHOOLQJ�RI�GHVLJQ�RSWLRQV��
� � �� �0 DLQWHQDQFH��
� � �� �( YDOXDWLRQ��
�
� �8 VHIXO�OLQNV�DQG�UHVRXUFHV��
�
6HFWLRQ�7Z R���6FHQDULRV�IRU�WKH�&LW\ �RI�0 HOERXUQH��
�
6HFWLRQ�7KUHH���) DFW�6KHHWV��
�
�

� �,QWURGXFWLRQ�
�
7KHVH�* XLGHOLQHV�GHWDLO�KRZ�UHVLGHQWV��EXVLQHVVHV�DQG�WKH�&LW\ �RI�0 HOERXUQH�
FDQ�DFKLHYH�WKH�ZDWHU�VDYLQJ�DQG�ZDWHU�TXDOLW\ �WDUJHWV�HVWDEOLVKHG�E\ �7RWDO�
: DWHUP DUN�� � � � �XVLQJ�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ��: 68 ' ���
�
: 68 ' �HP EUDFHV�D�UDQJH�RI�P HDVXUHV�GHVLJQHG�WR�DYRLG��RU�DW�OHDVW�P LQLP LVH��
WKH�HQYLURQP HQWDO�LP SDFWV�RI�XUEDQLVDWLRQ��: 68 ' �UHFRJQLVHV�DOO�ZDWHU�VWUHDP V�
LQ�WKH�XUEDQ�ZDWHU�F\ FOH�DV�D�UHVRXUFH��5 DLQZDWHU��FROOHFWHG�IURP �WKH�URRI���
VWRUP ZDWHU��FROOHFWHG�IURP �DOO�LP SHUYLRXV�UXQ�RII���SRWDEOH�P DLQV�ZDWHU��GULQNLQJ�
ZDWHU���JUH\ ZDWHU��ZDWHU�IURP �WKH�EDWKURRP �WDSV��VKRZHU��ODXQGU\ �DQG�NLWFKHQ���
DQG�EODFNZDWHU��WRLOHW��FDQ�DOO�EH�YDOXDEOH�VRXUFHV�RI�ZDWHU��
�



7KLV�GRFXP HQW�LV�D�UHIHUHQFH�DQG�D�JXLGH�IRU�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�
GHFLVLRQV��,W�KDV�EHHQ�FUHDWHG�DV��

 �D�KDQGERRN�IRU�UHVLGHQWV��EXVLQHVV�DQG�FRXQFLOV��

 �D�WRRO�WR�KHOS�LQFUHDVH�DZDUHQHVV�DQG�DSSUHFLDWLRQ�RI�: 68 ' ��

 �D�ZD\ �WR�LQIRUP �DQG�JXLGH�XUEDQ�ZDWHU�P DQDJHP HQW�GHFLVLRQ�P DNLQJ�
SURFHVVHV��

 �DQ�HGXFDWLRQDO�GRFXP HQW�IRU�ERWK�&LW\ �RI�0 HOERXUQH�VWDII�DQG�DQ\ RQH�LQYROYHG�
LQ�ZDWHU�P DQDJHP HQW��DQG�

 �D�GHP RQVWUDWLRQ�RI�: 68 ' �XVLQJ�LQQRYDWLYH�H[ DP SOHV�IURP �ZLWKLQ�WKH�&LW\ �RI�
0 HOERXUQH��
�
7KH�GRFXP HQW�LV�GLYLGHG�LQWR�WKUHH�VHFWLRQV��6HFWLRQ�2 QH�H[ DP LQHV�WKH�
SULQFLSOHV�RI�HFRORJLFDOO\ �VXVWDLQDEOH�GHYHORSP HQW��ZLWK�D�IRFXV�RQ�LQWHJUDWHG�
ZDWHU�F\ FOH�P DQDJHP HQW�DQG�LWV�DSSOLFDWLRQ�WR�7RWDO�: DWHUP DUN�� � � � ��7KLV�
VHFWLRQ�DOVR�SUHVHQWV�D�
WRRONLW
�RI�DSSURSULDWH�: 68 ' �P DQDJHP HQW�VWUDWHJLHV��
LQFOXGLQJ�WHFKQRORJLHV�DQG�GHVLJQ�IHDWXUHV��WR�LQIRUP �GHFLVLRQ�P DNLQJ��
�
7KH�SUDFWLFDO�DSSOLFDWLRQ�RI�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�HOHP HQWV�DUH�XQLWHG�
WKURXJK�FDVH�VWXGLHV�LQ�6HFWLRQ�7Z R��&DVHV�VWXGLHV�GHP RQVWUDWH�LQQRYDWLYH�DQG�
SUDFWLFDO�DSSOLFDWLRQV�RI�ZDWHU�VHQVLWLYH�GHVLJQ�SULQFLSOHV��7KH�FDVH�VWXGLHV�FRYHU�
D�UDQJH�RI�0 HOERXUQH
V�GHP RJUDSKLFV�DQG�VWDNHKROGHUV��DQG�LQFOXGH�GLIIHUHQW�
EXLOGLQJ�W\ SHV�IRXQG�ZLWKLQ�WKH�&LW\ �RI�0 HOERXUQH��
�
6HFWLRQ�7KUHH�FRQWDLQV�IDFW�VKHHWV�RQ�VSHFLILF�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�
WRSLFV��
�
7RWDO�: DWHUP DUN�ZLOO�EH�UHYLHZHG�HYHU\ �WKUHH�\ HDUV��7KH�JXLGHOLQHV�KHUH�ZLOO�EH�
UHYLHZHG�DQG�XSGDWHG�DFFRUGLQJO\ ��LQ�OLQH�ZLWK�DQ\ �FKDQJHV�LQ�WKH�&LW\ �RI�
0 HOERXUQH
V�VWUDWHJLF�GLUHFWLRQ��DQG�WR�LQFOXGH�QHZ�WUHQGV�DQG�NQRZOHGJH��
�
�

� �0 HOERXUQH
V�XUEDQ�Z DWHU�V\ VWHP �
�
0 HOERXUQH
V�ZDWHU�LV�VRXUFHG�IURP �FDWFKP HQW�LQ�WKH�<DUUD�UDQJHV��7KH�
FDWFKP HQW�LV�SULP DULO\ �SULVWLQH�QDWXUDO�IRUHVWV��HQVXULQJ�KLJK�ZDWHU�TXDOLW\ ��7KH�
ZDWHU�LV�VWRUHG�LQ�QLQH�UHVHUYRLUV��LQFOXGLQJ��7KRP VRQ��8 SSHU�<DUUD��
2 
6KDQQDVV\ ��0 DURRQGDK��6XJDUORDI��<DQ�<HDQ��* UHHQYDOH��6LOYDQ�DQG�&DUGLQLD�
UHVHUYRLUV��) LJXUH�� ���7KH�ZDWHU�LV�WUHDWHG�WR�P HHW�GULQNLQJ�ZDWHU�VWDQGDUGV��7KH�
P DMRULW\ �� � � �SHU�FHQW��UHTXLUHV�P LQLP DO�WUHDWP HQW��WKDQNV�WR�WKH�SULVWLQH�
FDWFKP HQW��ZKLOH�WKH�UHP DLQLQJ�� � �SHU�FHQW�RI�ZDWHU�LV�ILOWHUHG��7UHDWHG�ZDWHU�LV�
UHWLFXODWHG�WR�WKH�XUEDQ�DUHD��) LJXUH�7ZR���7KLV�ZDWHU�LV�XVHG�IRU�D�UDQJH�RI�
SXUSRVHV��2 QO\ �D�VP DOO�IUDFWLRQ��aIRXU�SHU�FHQW��LV�XVHG�IRU�GULQNLQJ���
�
: DVWHZDWHU�LV�FROOHFWHG�E\ �D�VHSDUDWH�UHWLFXODWHG�QHWZRUN�RI�XQGHUJURXQG�SLSHV�
DQG�GLUHFWHG�WR�WKH�: HVWHUQ��: HUULEHH��DQG�( DVWHUQ��%DQJKROP H��WUHDWP HQW�



SODQWV��( IIOXHQW�IURP �WKH�: HVWHUQ�ZDVWH�ZDWHU�WUHDWP HQW�SODQW�LV�WKHQ�GLVFKDUJHG�
WR�3RUW�3KLOOLS�%D\ �DQG�WKH�( DVWHUQ�WUHDWP HQW�SODQW�WR�: HVWHUQSRUW�%D\ ��5 HF\ FOLQJ�
VFKHP HV�DUH�EHLQJ�GHYHORSHG�WR�P LQLP LVH�HIIOXHQW�GLVFKDUJH�WR�WKH�ED\ ��
0 HOERXUQH�: DWHU�SODQV�WR�UHF\ FOH�� � �SHU�FHQW�RI�DOO�HIIOXHQW�E\ �� � � � ��
�
5 DLQIDOO�RQ�XUEDQ�FDWFKP HQWV��XUEDQ�VWRUP ZDWHU��LV�FROOHFWHG�E\ �D�VHSDUDWH�
QHWZRUN�RI�XQGHUJURXQG�SLSHV��0 RVW�RI�WKLV�ZDWHU�LV�GLVFKDUJHG�GLUHFWO\ �WR�3RUW�
3KLOOLS�%D\ ��RU�QHDUE\ �UHFHLYLQJ�ZDWHUV��DQG�LV�HYHQWXDOO\ �GLVFKDUJHG�LQWR�WKH�ED\ ��
�
,Q�WRWDO��WKHUH�DUH�WKUHH�VHSDUDWH�ZDWHU�V\ VWHP V�RSHUDWLQJ�LQ�P HWURSROLWDQ�
0 HOERXUQH��LQFOXGLQJ��

 �WKH�SRWDEOH�P DLQV�ZDWHU�VXSSO\ ���D�SLSHG�V\ VWHP �GHOLYHULQJ�ZDWHU��WUHDWHG�WR�
GULQNLQJ�ZDWHU�VWDQGDUG��IURP �FDWFKP HQWV�RXWVLGH�WKH�XUEDQ�DUHD��

 �WKH�VHZHUDJH�V\ VWHP ���D�SLSHG�V\ VWHP �WKDW�FROOHFWV�DQG�WUDQVSRUWV�GRP HVWLF�
DQG�LQGXVWULDO�ZDVWHZDWHU�WR�WUHDWP HQW�SODQWV�ZKHUH�LW�LV�GLVFKDUJHG�LQWR�3RUW�
3KLOOLS�%D\ �DQG�: HVWHUQSRUW�%D\ ��DQG�

 �WKH�VWRUP ZDWHU�V\ VWHP ���LQFRUSRUDWHV�YDULRXV�HOHP HQWV�IURP �ZDWHUZD\ V�WKURXJK�
WR�XQGHUJURXQG�SLSHG�V\ VWHP V��WKDW�WUDQVSRUW�VWRUP ZDWHU�DQG�RWKHU�QDWXUDO�
VRXUFHV�RI�ZDWHU�WR�3RUW�3KLOOLS�%D\ �DQG�: HVWHUQSRUW�%D\ ��
�
0 HOERXUQH
V�JHRORJ\ ��SULP DULO\ �D�EDVDOW�VKHOI��LV�QRW�ZHOO�VLWHG�IRU�JURXQGZDWHU�
H[ WUDFWLRQ��* URXQGZDWHU�TXDOLW\ �DQG�TXDQWLW\ �DUH�W\ SLFDOO\ �ORZ�LQ�0 HOERXUQH��DQG�
WKLV�ZDWHU�LV�WKHUHIRUH�XQVXLWDEOH�IRU�H[ WUDFWLRQ��7RWDO�: DWHUP DUN�� � � � �LQFOXGHV�D�
P DQDJHP HQW�VWUDWHJ\ �IRU�P DLQWDLQLQJ�JURXQGZDWHU�LQ�WKH�XUEDQ�HQYLURQP HQW�DQG�
P LQLP LVLQJ�SROOXWLRQ��
�
�
8 UEDQ�ZDWHU�P DQDJHP HQW�LQ�$XVWUDOLD�WUDGLWLRQDOO\ �UHOLHV�XSRQ��

 �K\ GUDXOLF�LQIUDVWUXFWXUH�WR�SURWHFW�DJDLQVW�IORRGLQJ�E\ �TXLFNO\ �P RYLQJ�XUEDQ�
VWRUP ZDWHU��DQG�

 �VLJQLILFDQW�SLSHG�LQIUDVWUXFWXUH�WR�VXSSO\ �JRRG�TXDOLW\ �GULQNLQJ�ZDWHU��
�
7KH�P DLQ�GULYHUV�IRU�VWRUP ZDWHU�P DQDJHP HQW�LQ�$XVWUDOLD�KDYH�EHHQ�SXEOLF�
VDIHW\ ��DQG�P LWLJDWLQJ�HFRQRP LF�LP SDFWV�IURP �IORRG�HYHQWV��
�
: DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�P DUNV�D�VKLIW�LQ�WKLQNLQJ�WRZDUGV�LQWHJUDWHG�
UHVRXUFH�P DQDJHP HQW��1 RZ��DOO�ZDWHU�VWUHDP V�DUH�FRQVLGHUHG�D�UHVRXUFH�ZLWK�
WKH�DLP �RI�SURWHFWLQJ�WKH�DTXDWLF�HFRV\ VWHP �ZLWKLQ�WKH�XUEDQ�HQYLURQP HQW��
�
�

� �� �: DWHU�P DQDJHP HQW�GULYHUV�
�
0 HOERXUQH
V�SRSXODWLRQ�LV�JURZLQJ��ZKLFK�KDV�LQFUHDVHG�GHP DQGV�RQ�SRWDEOH�
P DLQV�ZDWHU��&RP P LWP HQWV�WR�UHWXUQ�ZDWHU�IORZV�WR�RXU�ZDWHUZD\ V�IRU�
HQYLURQP HQWDO�EHQHILW�KDYH�SODFHG�IXUWKHU�GHP DQGV�RQ�ZDWHU�DYDLODELOLW\ ��



7KLV�LQFUHDVHG�ZDWHU�GHP DQG��FRP ELQHG�ZLWK�FKDQJLQJ�FOLP DWLF�SDWWHUQV��KDV�
P HDQW�WKDW�0 HOERXUQH
V�ZDWHU�VXSSO\ �UHOLDELOLW\ �KDV�GLP LQLVKHG��
�
$W�FXUUHQW�FRQVXP SWLRQ�UDWHV�0 HOERXUQH�P D\ �UHDFK�LWV�VXSSO\ �OLP LWV�ZLWKLQ�� � �
\ HDUV��
 � ��,QWHJUDWHG�ZDWHU�P DQDJHP HQW�VROXWLRQV�DUH�QHFHVVDU\ �WR�HQVXUH�
VHFXUH�DQG�UHOLDEOH�ZDWHU�VXSSO\ ��
�
/ RFDO��6WDWH�DQG�) HGHUDO�* RYHUQP HQWV�KDYH�P DGH�FRP P LWP HQWV�WR�VXVWDLQDEOH�
ZDWHU�P DQDJHP HQW��7KH�9LFWRULDQ�* RYHUQP HQW
V�: KLWH�3DSHU��6HFXULQJ�2 XU�
: DWHU�) XWXUH�7RJHWKHU��� � � � ��RXWOLQHV�D�KROLVWLF�DSSURDFK�IRU�XUEDQ�ZDWHU�
P DQDJHP HQW��7KH�9LFWRULDQ�* RYHUQP HQW
V�XUEDQ�SODQQLQJ�SROLF\ �IRU�0 HOERXUQH��
0 HOERXUQH�� � � � ��LV�FRP P LWWHG�WR�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ��7KH�0 HOERXUQH�
� � � � �SROLF\ �UHFRJQLVHV�VWRUP ZDWHU�TXDOLW\ �DV�LP SRUWDQW�WR�WKH�KHDOWK�RI�9LFWRULD
V�
ZDWHUZD\ V��SDUWLFXODUO\ �3RUW�3KLOOLS�%D\ ��7RWDO�: DWHUP DUN�� � � � �HVWDEOLVKHV�WKH�
&LW\ �RI�0 HOERXUQH
V�SROLF\ �IRU�LQWHJUDWHG�ZDWHU�P DQDJHP HQW��FRP P LWWLQJ�WKH�FLW\ �
WR�ZDWHU�FRQVHUYDWLRQ�DQG�TXDOLW\ �WDUJHWV��
�
3RUW�3KLOOLS�%D\ �UHFHLYHV�WKH�FLW\ 
V�VWRUP ZDWHU�DQG�ZDVWHZDWHU��3RUW�3KLOOLS�%D\ 
V�
DTXDWLF�HFRORJ\ �LV�LQKHUHQWO\ �GHSHQGHQW�RQ�WKLV�UHFHLYLQJ�ZDWHU��$SSURSULDWH�
ZDWHU�FRQWURO�DQG�WUHDWP HQW�LV�HVVHQWLDO�WR�P DLQWDLQ�D�KHDOWK\ �ED\ ��,QWHJUDWHG�
ZDWHU�P DQDJHP HQW��DW�OHDVW�IURP �DQ�HQYLURQP HQWDO�SHUVSHFWLYH��LV�HVVHQWLDO�IRU�
0 HOERXUQH
V�IXWXUH��
�
�

� �� �: DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�
�
: DWHU�VHQVLWLYH�XUEDQ�GHVLJQ��: 68 ' ��LV�RIWHQ�FRQIXVHG�ZLWK�WKH�FRQFHSWV�RI�

HFRORJLFDOO\ �VXVWDLQDEOH�GHYHORSP HQW
�DQG�
ZDWHU�F\ FOH�P DQDJHP HQW
��7KHVH�
WKUHH�FRQFHSWV�DUH�GLIIHUHQW��EXW�LQWULQVLFDOO\ �OLQNHG���6HH�) LJXUH�� � �
�
: 68 ' �EHQHILWV�WKH�QDWXUDO�HQYLURQP HQW�WKURXJK��

 �FRQVHUYLQJ�P RUH�ZDWHU��

 �LP SURYLQJ�VWRUP ZDWHU�TXDOLW\ ��OHDGLQJ�WR�EHWWHU�ZDWHU�TXDOLW\ �LQ�ZDWHUZD\ V��ED\ V�
DQG�FDWFKP HQWV��

 �HVWDEOLVKLQJ�RI�ZHWODQGV�DQG�RWKHU�
QDWXUDO
�WUHDWP HQW�DOWHUQDWLYHV�WKDW�LP SURYH�
KDELWDW�DQG�ELRGLYHUVLW\ ��DQG�

 �UHGXFLQJ�JUHHQKRXVH�JDV�HP LVVLRQV�E\ �UHGXFLQJ�ZDWHU�FRQVXP SWLRQ��LQFUHDVLQJ�
UDLQZDWHU�KDUYHVWLQJ�DQG�
QDWXUDO
�WUHDWP HQW�DOWHUQDWLYHV��
�
: 68 ' �EHQHILWV�WKH�XUEDQ�HQYLURQP HQW�LQ�D�QXP EHU�RI�ZD\ V�LQFOXGLQJ��

 �SURYLGLQJ�QDWXUDO�VHWWLQJV�IRU�GUDLQDJH��VXFK�DV�ZHWODQGV�LQVWHDG�RI�SLSHV��

 �WKH�XVH�RI�JRRG�ZDWHU�P DQDJHP HQW�LQ�VXSSRUWLQJ�WKULYLQJ�JDUGHQV�DQG�UXQQLQJ�
IRXQWDLQV��

 �HGXFDWLQJ�WKH�SXEOLF�RQ�ZDWHU�P DQDJHP HQW�ZLWK�YLVLEOH�VHUYLFHV�UDWKHU�WKDQ�WKH�
WUDGLWLRQDO�
LQYLVLEOH
�SLSHV�DQG�GUDLQV��



�
$V�LOOXVWUDWHG�DERYH��WKHUH�LV�D�FORVH�UHODWLRQVKLS�EHWZHHQ�: 68 ' �HOHP HQWV��
2 IWHQ��OLQNV�EHWZHHQ�XUEDQ�ZDWHU�VWUHDP V�GHYHORS�ZKHQ�RQH�HOHP HQW�RI�: 68 ' �
LV�DGRSWHG��) RU�H[ DP SOH��UDLQZDWHU�KDUYHVWLQJ�ZLOO�FRQVHUYH�SRWDEOH�P DLQV�ZDWHU�
DQG�UHGXFH�VWRUP ZDWHU�GLVFKDUJHV��
�
7KHUH�DUH�P DQ\ �ZD\ V�WR�LQFRUSRUDWH�: 68 ' �LQ�GHYHORSP HQW�SURMHFWV�WR�P HHW�
ZDWHU�WDUJHWV��
�
7KH�GHVLJQ�VWUDWHJLHV�XVHG�LQ�D�SURMHFW�ZLOO�GHSHQG�XSRQ��

 �WKH�ORFDWLRQ�DQG�JHRJUDSK\ �RI�WKH�VLWH��

 �EXLOGLQJ�IXQFWLRQ�DQG�RFFXSDQF\ ��UHVLGHQWLDO��FRP P HUFLDO��LQGXVWULDO���

 �GHYHORSP HQW�RU�UHGHYHORSP HQW�VFDOH��

 �ZDWHU�XVH�DQG�GHP DQG��JDUGHQ�LUULJDWLRQ��LQGXVWULDO�QHHGV���

 �ZDWHU�VRXUFHV�DYDLODEOH��LQFOXGLQJ�UDLQIDOO�DQG�FOLP DWH��

 �RQ�VLWH�FDWFKP HQW�DUHD��URRI�DQG�VXUIDFH���DQG�

 �XUEDQ�ODQGVFDSH�GHVLJQ��DUFKLWHFWXUDO�DQG�ODQGVFDSH���
�
) LQGLQJ�WKH�P RVW�DSSURSULDWH�: 68 ' �DSSURDFK�IRU�D�VLWH�JHQHUDOO\ �P HDQV�
FRQVXOWDWLRQV�ZLWK�HQJLQHHUV��ODQGVFDSH�DUFKLWHFWV��DUFKLWHFWV��SODQQHUV��DQG�
ORFDO�FRP P XQLW\ �P HP EHUV�ZLWK�DQ�DSSUHFLDWLRQ�RI�: 68 ' ��
�
�
�

� �� �7KH�&LW\ �RI�0 HOERXUQH�
�
* UHDWHU�0 HOERXUQH�FRYHUV�DQ�DUHD�RI�DSSUR[ LP DWHO\ �� � � � �NP � �DQG�VXSSRUWV�D�
SRSXODWLRQ�RI�RYHU�� �� �P LOOLRQ�SHRSOH��7KH�&LW\ �RI�0 HOERXUQH�LV�9LFWRULD
V�FDSLWDO��
DQG�LV�WKH�VWDWH
V�EXVLQHVV��DGP LQLVWUDWLYH�DQG�FXOWXUDO�FHQWUH��
�
7KH�&LW\ �RI�0 HOERXUQH�FRYHUV�� � �� �NP � ��VLWXDWHG�ZLWKLQ�WKUHH�FDWFKP HQWV��WKH�
<DUUD�5 LYHU��WKH�0 DULE\ UQRQJ�5 LYHU��DQG�0 RRQHH�3RQGV�&UHHN��7KH�0 DULE\ UQRQJ�
5 LYHU�DQG�0 RRQHH�3RQGV�&UHHN�IORZ�LQWR�WKH�<DUUD�5 LYHU��ZKLFK�HQWHUV�3RUW�
3KLOOLS�%D\ �DW�3RUW�0 HOERXUQH��
�
0 HOERXUQH
V�DYHUDJH�DQQXDO�UDLQIDOO�LV�DSSUR[ LP DWHO\ �� � � P P ��

� �� �� �' HP RJUDSKLFV�DQG�FKDUDFWHULVWLFV�
�
7KH�&LW\ �RI�0 HOERXUQH�KDG�WKH�VWDWH
V�IDVWHVW�JURZLQJ�UHVLGHQWLDO�SRSXODWLRQ�ZLWK�
D�JURZWK�RI�� �� �SHU�FHQW�EHWZHHQ�� � � � �DQG�� � � � ��
 � ��7KH�FLW\ 
V�UHVLGHQWLDO�
SRSXODWLRQ�LV�IRUHFDVW�WR�JURZ�IURP �� � �� � � �LQ�� � � � �WR�� � � �� � � �SHRSOH�LQ�� � � � ��
DQG�LQFUHDVH�RI�� � � �SHU�FHQW��
 � ��
�



6XEXUEV�JURZLQJ�IDVWHVW�LQFOXGH�WKH�FHQWUDO�EXVLQHVV�GLVWULFW��6RXWKEDQN�DQG�
: HVW�0 HOERXUQH��$OO�RI�WKHVH�DUHDV�DUH�KRP H�WR�DQ�LQFUHDVLQJ�DP RXQW�RI�KLJK�
ULVH�DSDUWP HQW�GHYHORSP HQWV��7KH�UHVLGHQWLDO�SRSXODWLRQ�LQ�WKH�&LW\ �RI�0 HOERXUQH�
LV�\ RXQJ���� � �SHU�FHQW�DUH�DJHG�� � �WR�� � �\ HDUV��
�
,Q�� � � � ��WKH�FLW\ �KDV�D�GD\ WLP H�SRSXODWLRQ�RI�� � � �� � � �LQFOXGLQJ�UHVLGHQWV��
HP SOR\ HHV��DQG�YLVLWRUV��2 I�WKRVH��� � � �� � � �DUH�HP SOR\ HG�LQ�WKH�FHQWUDO�EXVLQHVV�
GLVWULFW��ZLWK�WKH�P DMRULW\ �� � � �SHU�FHQW��LQ�DQ�RIILFH�HQYLURQP HQW��7KH�GD\ WLP H�
SRSXODWLRQ�LV�H[ SHFWHG�WR�LQFUHDVH�ZLWK�WKH�RYHUDOO�SRSXODWLRQ�LQFUHDVH��7KH�
GHP DQG�IRU�ZDWHU�LQ�WKH�FHQWUDO�EXVLQHVV�GLVWULFW�ZLOO�QDWXUDOO\ �LQFUHDVH�
SURSRUWLRQDOO\ ��
�
�

� �� �� �7KH�FLW\ 
V�Z DWHU�FRQVXP SWLRQ�
�
7RWDO�: DWHUP DUN�� � � � �RIIHUV�LQIRUP DWLRQ�RQ�ZDWHU�FRQVXP SWLRQ�LQ�WKH�&LW\ �RI�
0 HOERXUQH��
 � ��

7DEOH�� ��

6XP P DU\ �RI�Z DWHU�FRQVXP SWLRQ�IRU�WKH�&LW\ �RI�0 HOERXUQH�
�

6HFWRU� 7RWDO�FRQVXP SWLRQ��
 � � 3RSXODWLRQ�
&RP P HUFLDO��LQFOXGHV�LQVWLWXWLRQV�
VXFK�DV�KRVSLWDOV�DQG�XQLYHUVLWLHV��
,QGXVWU\ �

� � �� � � �0 / �SHU�\ HDU��� � �SHU�FHQW��
� � � �0 / �SHU�\ HDU��� �SHU�FHQW��

a� � � �� � � �

5 HVLGHQWLDO� � �� � � �0 / �SHU�\ HDU��� � �SHU�FHQW�� � � �� � � �
&LW\ �RI�0 HOERXUQH��LQFOXGHV�SDUNV��
JDUGHQV�DQG�UHVHUYHV��

� �� � � �0 / �SHU�\ HDU��� �SHU�FHQW�� � � � �HP SOR\ HHV�

7RWDO��EDVH�\ HDU�� � � � �� �� � � � � � � � �� � � �0 / �SHU�\ HDU��� � � �SHU�FHQW�� a� � � �� � � �
�
�
) XUWKHU�EUHDNGRZQ�RQ�WKH�&LW\ �RI�0 HOERXUQH
V�ZDWHU�XVDJH�LV�SURYLGHG�RQ�SDJH�
� � �RI�7RWDO�: DWHUP DUN�� � � � �ZLWK�3DUNV�DQG�* DUGHQV�WKH�KLJKHVW�FRQVXP HUV�DW�
� � �SHU�FHQW��
�
�

� �� �� �7KH�FLW\ 
V�Z DWHU�TXDOLW\ �
�
0 DQ\ �ZDWHU�SROOXWLRQ�DQG�GHJUDGDWLRQ�LVVXHV�FRQIURQW�WKH�&LW\ �RI�0 HOERXUQH
V�
ULYHUV�DQG�FUHHNV��DV�ZHOO�DV�3RUW�3KLOOLS�%D\ ��7KHVH�LVVXHV�DUH�FDXVHG�E\ �
SUREOHP V�LQFOXGLQJ��SROOXWLRQ�IURP �XUEDQ�UXQ�RII��FKDQQHOOLQJ�DQG�HURVLRQ�IURP �
LQDSSURSULDWH�ODQG�DQG�ZDWHU�P DQDJHP HQW��DQG�HURVLRQ�FDXVHG�E\ �ORVV�RI�
YHJHWDWLRQ�DORQJ�FUHHN�EDQNV��



�
: DWHUZD\ �DVVHVVP HQW�RI�S+ ��GLVVROYHG�R[ \ JHQ��ZDWHU�FODULW\ ��QXWULHQWV��( �FROL�
DQG�KHDY\ �P HWDOV�LQ�� � � � �UHVXOWHG�LQ�D�UDWLQJ�RI�
SRRU
�IRU�WKH�<DUUD�5 LYHU��
0 DULE\ UQRQJ�5 LYHU�DQG�0 RRQHH�3RQGV�&UHHN��
�
( �FROL�FRXQWV�LQ�&LW\ �RI�0 HOERXUQH�ULYHUV�DQG�FUHHNV�DUH�JHQHUDOO\ �ORZ�HQRXJK�WR�
DOORZ�VHFRQGDU\ �FRQWDFW�WKURXJK�DFWLYLWLHV�OLNH�ERDWLQJ�DQG�ILVKLQJ��6WUHDP �OLIH��
ZKHQ�DVVHVVHG�XVLQJ�ILVK�QXP EHUV��LV�UDWHG�DV�
JRRG
��+RZHYHU��WKLV�SUREDEO\ �
UHIOHFWV�WKH�HVWXDULQH�QDWXUH�RI�WKH�ORZHU�<DUUD�WKDW�LV�OLNHO\ �WR�DWWUDFW�ILVK��0 DFUR�
LQYHUWHEUDWH�SRSXODWLRQV�DQG�GLYHUVLW\ �LQ�WKH�<DUUD�5 LYHU�DUH�SRRU��$Q�
DVVHVVP HQW�RI�YHJHWDWLRQ�DQG�VWUHDP �IORZ�LQ�� � � � �GHP RQVWUDWHG�WKDW�WKH�<DUUD�
5 LYHU��0 DULE\ UQRQJ�5 LYHU�DQG�0 RRQHH�3RQGV�&UHHN�DOO�UDWHG�
SRRU
��
 � ��1 HZ��
ORQJ�WHUP �P DQDJHP HQW�DSSURDFKHV�DUH�QHHGHG�WR�LP SURYH�ZDWHUZD\ �KHDOWK��
�
: 68 ' �UHGXFHV�SROOXWLRQ�IURP �RXU�FLW\ 
V�XUEDQ�GHYHORSP HQW��DQG�RIIHUV�VROXWLRQV�
IRU�FRQWLQXDO�ZDWHU�LP SURYHP HQW��
�
�

� �� �� �: DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�LQ�KLJKO\ �EXLOW�XS�XUEDQ�
HQYLURQP HQWV�
�
7KH�OLP LWHG�VSDFH�DYDLODEOH�LQ�WKH�LQQHU�FLW\ �KDV�OHG�P DQ\ �WR�EHOLHYH�WKDW�: 68 ' �
FDQ
W�ZRUN�LQ�WKH�FLW\ ��DQG�LV�RQO\ �HIIHFWLYH�DW�ODUJH�VXEGLYLVLRQ�VLWHV��+RZHYHU��
UHVHDUFK�DQG�H[ SHULHQFH�GHP RQVWUDWHV�WKDW�: 68 ' �HOHP HQWV�FDQ�EH�GHVLJQHG�
IRU�DOO�GLIIHUHQW�W\ SHV�RI�ODUJH�DQG�VP DOO�VSDFHV��DQG�VRP H�IRUP �RI�WUHDWP HQW�FDQ�
EH�DSSOLHG�WR�DQ\ �VLWH��
�
%HFDXVH�WKH�&LW\ �RI�0 HOERXUQH�FRQWULEXWHV�WR�SUREOHP V�OLNH�VWRUP ZDWHU�SROOXWLRQ��
LWV�UHVSRQVLELOLW\ �LQ�LP SURYLQJ�SHUIRUP DQFH�LQ�ZDWHU�P DQDJHP HQW�LV�FOHDU��: 68 ' �
HOHP HQWV�DUH�LQFOXGHG�LQ�SODQV�IRU�0 HOERXUQH
V�XUEDQ�UHJHQHUDWLRQ�DQG�UHQHZDO��
�
�

� �� �� �: DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�DQG�&LW\ �RI�0 HOERXUQH�VWDII�
�
0 DQ\ �WHDP V�DW�WKH�&LW\ �RI�0 HOERXUQH�KDYH�D�UROH�LQ�SURP RWLQJ�: 68 ' ��LQFOXGLQJ��

 �2 Q�JURXQG�SURMHFWV��8 UEDQ�' HVLJQ�DQG�&XOWXUH��3DUNV�DQG�5 HFUHDWLRQ��
( QJLQHHULQJ��

 �$VVHVVP HQW��3ODQQLQJ��%XLOGLQJ��( QYLURQP HQWDO�+HDOWK��

 �3ROLF\ ��6WUDWHJLF�3ODQQLQJ��( QYLURQP HQW��DQG�&RUSRUDWH�&RP P XQLFDWLRQV��
�
: 68 ' �QHHGV�HDUO\ �DQG�P XOWL�GLVFLSOLQDU\ �SODQQLQJ�WR�HQVXUH�HIIHFWLYH�UHVXOWV��
�
�



� �� �5 HOHYDQW�SROLF\ �DQG�OHJLVODWLYH�EDFNJURXQG�
�
: DWHU�VHQVLWLYH�XUEDQ�GHVLJQ��: 68 ' ��DQG�WKH�SULQFLSOHV�RI�VXVWDLQDEOH�ZDWHU�
P DQDJHP HQW�DUH�VXSSRUWHG�E\ �WKH�9LFWRULDQ�DQG�&RP P RQZHDOWK�* RYHUQP HQWV��
5 HOHYDQW�SROLFLHV�DUH�RXWOLQHG�LQ�7RWDO�: DWHUP DUN�� � � � ��
�
�
�

� �+ RZ �WR�DSSURDFK�: 68 ' �LQ�WKH�&LW\ �RI�0 HOERXUQH�
�
�

� �� �* XLGLQJ�3ULQFLSOHV�
�
7KH�JXLGLQJ�SULQFLSOHV�RI�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ��: 68 ' ��H[ LVW�WR�KHOS�WKH�
&LW\ �RI�0 HOERXUQH�DFKLHYH�LQWHJUDWHG�ZDWHU�F\ FOH�P DQDJHP HQW��
�
7KH�JXLGLQJ�SULQFLSOHV�LQFOXGH��

 �) LQG�ZD\ V�WR�UHGXFH�SRWDEOH�P DLQV�ZDWHU�GHP DQG��7KLV�FDQ�EH�DFKLHYHG�
WKURXJK�WKH�XVH�RI�ZDWHU�HIILFLHQW�DSSOLDQFHV�DQG�XVLQJ�DOWHUQDWLYH�VRXUFHV�RI�
ZDWHU�IRU�DSSURSULDWH�SXUSRVHV��

 �0 LQLP LVH�ZDVWHZDWHU�GLVSRVDO��( QFRXUDJLQJ�DQG�KHOSLQJ�ZLWK�WKH�LQVWDOODWLRQ�RI�
ZDWHU�HIILFLHQW�DSSOLDQFHV��DQG�WKH�UHXVH�RI�ZDVWHZDWHU��

 �6WRUP ZDWHU�WUHDWP HQW��7UHDWLQJ�VWRUP ZDWHU�WR�P HHW�ZDWHU�TXDOLW\ �REMHFWLYHV�IRU�
UHXVH�DQG�RU�GLVFKDUJH�WR�VXUIDFH�ZDWHUV��

 �5 HGXFH�WKH�LP SDFW�RI�XUEDQ�GHYHORSP HQW��3URWHFWLRQ�IRU�FDWFKP HQW�K\ GURORJ\ ��
SDUWLFXODUO\ �IRU�DTXDWLF�KDELWDWV��

 �$FWLRQV�FDQ�LQFOXGH�WKH�SUHYHQWLRQ�RI�XUEDQ�ZDWHUZD\ �HURVLRQ��DQG�WKH�
P DLQWHQDQFH�RI�QDWXUDO�IRUP �RI�ZDWHUFRXUVHV��
�
7KHVH�SULQFLSOHV��ZKHQ�XVHG�LQ�WKH�GHYHORSP HQW�RI�WKH�XUEDQ�ODQGVFDSH��ZLOO�KHOS�
EHDXWLI\ �WKH�ODQGVFDSH��DQG�LQFUHDVH�WKH�UHFUHDWLRQDO�RSSRUWXQLWLHV�LQ�WKH�DUHD��
DV�ZHOO�DV�FRQVHUYLQJ�ZDWHU�DQG�LP SURYLQJ�ZDWHU�TXDOLW\ ��
�
,QWHJUDWHG�ZDWHU�F\ FOH�P DQDJHP HQW�LQYROYHV�P DWFKLQJ�DYDLODEOH�ZDWHU�VRXUFHV�
ZLWK�DSSURSULDWH�XVHV��) RU�H[ DP SOH��XVLQJ�GULQNLQJ�TXDOLW\ �ZDWHU�LQ�LUULJDWLRQ�DQG�
WRLOHW�IOXVKLQJ�LV�D�ZDVWH��$OWHUQDWLYH�ZDWHU�VRXUFHV��OLNH�UHXVLQJ�ZDWHU��ZRXOG�EH�
EHWWHU�VXLWHG�WR�WKH�SXUSRVH��DQG�ZRXOG�UHGXFH�GHP DQG�IRU�WKH�KLJK�TXDOLW\ �
SRWDEOH�P DLQV�ZDWHU��
��
,Q�0 HOERXUQH��WKHUH�DUH�WKUHH�P DMRU�ZDWHU�VRXUFHV��
�
3RWDEOH�P DLQV�ZDWHU��
�



6WRUP ZDWHU��

 �URRI�UXQ�RII��UDLQZDWHU���

 �
OLJKW
�JUH\ ZDWHU��RQO\ �EDWKURRP ��
�
: DVWHZDWHU�

 �VXUIDFH�UXQ�RII�

 �JUH\ ZDWHU��EDWKURRP �DQG�ODXQGU\ ��

 �EODFNZDWHU��WRLOHW�DQG�NLWFKHQ��
�
6P DOOHU��ORFDOLVHG��P RGXODU�WUHDWP HQW�WHFKQRORJLHV�DUH�IDYRXUHG�RYHU�FHQWUDOLVHG�
WUHDWP HQW��DV�WKH\ �DUH�P RUH�HIILFLHQW��&HQWUDOLVHG�WUHDWP HQW�P HDQV�ZDVWHZDWHU�LV�
ILUVW�WUDQVSRUWHG�WR�WUHDWP HQW�SODQWV��DQG�WKHQ��WUHDWHG�ZDWHU�LV�WUDQVSRUWHG�EDFN�
WR�LQGLYLGXDO�EXLOGLQJV��7KH�WUDQVSRUWDWLRQ�RI�ZDWHU�LV�H[ SHQVLYH��XVLQJ�SXP SLQJ�
DQG�SLSLQJ��LW�DOVR�XVHV�D�ORW�RI�HQHUJ\ ��
�
�

) LW�IRU�SXUSRVH�Z DWHU�XVH�
�
3RWDEOH�P DLQV�ZDWHU�VKRXOG�EH�UHSODFHG�ZLWK�RWKHU�VRXUFHV�RI�ZDWHU�ZKHUH�
DSSURSULDWH��5 HXVHG�ZDWHU�LV�EHWWHU�VXLWHG�IRU�ZDWHULQJ�JDUGHQV�RU�WRLOHW�IOXVKLQJ�
WKDQ�SRWDEOH�P DLQV�ZDWHU��
�
8 VLQJ�WKLV�ILW�IRU�SXUSRVH�ZDWHU�XVH�SKLORVRSK\ ��DQG�WKH�SUHYLRXVO\ �P HQWLRQHG�
JXLGLQJ�SULQFLSOHV��D�ILYH�VWHS�SURFHVV�KDV�EHHQ�GHYHORSHG�WR�KHOS�ZLWK�WKH�
GHVLJQ��GHYHORSP HQW�DQG�DVVHVVP HQW�RI�: 68 ' �SURMHFWV��
�
�

� �� �) LYH�VWHSV�WR�Z DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�
�
�

) LYH�VWHSV�WR�Z DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�
�
�

6WHS�� ��) LQG�Z D\ V�WR�UHGXFH�Z DWHU�FRQVXP SWLRQ��
� �: DWHU�VDYLQJ�WDUJHWV��
��5 HGXFLQJ�WKH�GHP DQG�IRU�ZDWHU��
�
�

6WHS�� ��5 HSODFH�SRWDEOH�Z DWHU�Z LWK�DQRWKHU�Z DWHU�VRXUFH��
� �: DWHU�UHF\ FOLQJ�DQG�UHXVH�WDUJHWV��
��$YDLODEOH�ZDWHU�VRXUFHV��



� �5 DLQZDWHU�DQG�VWRUP ZDWHU�KDUYHVWLQJ��
��* UH\ ZDWHU�5 HXVH��
��%ODFNZDWHU�5 HXVH��
�
�

6WHS�� ��7UHDW�VWRUP Z DWHU�EHIRUH�GLVFKDUJH��
� �: DWHU�TXDOLW\ �WDUJHWV��
��' HWHUP LQH�SROOXWDQW�ORDGV�DQG�VWRUP ZDWHU�WUHDWP HQW�P HDVXUHV��
�
�

6WHS�� ��$ SSURYDOV�GHVLJQ�DQG�P RGHOOLQJ�QHHGHG�IRU�: 68 ' �
� �&RQVLGHULQJ�ZDWHU�P DQDJHP HQW�LQ�WKH�EURDGHU�HQYLURQP HQW��XUEDQ�GHVLJQ��
VDIHW\ ��KHULWDJH��JUHHQKRXVH���
��$SSOLFDWLRQV�WR�' HYHORSP HQW�VFDOHV�
��0 RGHOOLQJ�DQG�GHVLJQ��
��$SSURYDOV��
�
�

6WHS�� ��8 QGHUWDNH�P DLQWHQDQFH�DQG�HYDOXDWLRQ�
� �0 DLQWHQDQFH��
��( YDOXDWLRQ��
�
�

� �6WHS�� ��) LQG�Z D\ V�WR�UHGXFH�Z DWHU�FRQVXP SWLRQ��
�
�

� �� �: DWHU�VDYLQJ�WDUJHWV�
�
7KH�&LW\ �RI�0 HOERXUQH�DLP V�WR�DFKLHYH�WKH�IROORZLQJ�ZDWHU�VDYLQJ�WDUJHWV�E\ �� � � � �
�FRP SDUHG�WR�ZDWHU�XVH�LQ�� � � � � ��

 �5 HVLGHQWLDO��� � �SHU�FHQW�UHGXFWLRQ�SHU�UHVLGHQW��

 �&RP P HUFLDO��� � �SHU�FHQW�UHGXFWLRQ�SHU�HP SOR\ HH��

 �&RXQFLO��� � �SHU�FHQW�UHGXFWLRQ�LQ�WRWDO�ZDWHU�FRQVXP SWLRQ��
�
�

� �� �5 HGXFLQJ�WKH�GHP DQG�IRU�Z DWHU�
�
: DWHU�GHP DQG�FDQ�EH�UHGXFHG�WKURXJK�FKDQJLQJ�EHKDYLRXU��WHFKQRORJ\ �DQG�
GHVLJQ��



�
,Q�WKH�&LW\ �RI�0 HOERXUQH��SHRSOH�JHQHUDOO\ �VHH�ZDWHU�DV�SOHQWLIXO�DQG�FKHDS��7KLV�
P HDQV�WKDW�ZDWHU�LV�XQGHUYDOXHG�DQG�RYHUXVHG��7KH�LQFUHDVLQJ�SUHVVXUH�RQ�RXU�
ZDWHU�UHVRXUFHV�P HDQV�D�FKDQJH�LQ�DWWLWXGH�LV�QHFHVVDU\ ��3RWDEOH�ZDWHU�LV�D�
YDOXDEOH�UHVRXUFH��DQG�RXU�HYHU\ GD\ �KDELWV�LQ�XVLQJ�ZDWHU�VKRXOG�UHIOHFW�WKLV��
3HUP DQHQW�ZDWHU�UHVWULFWLRQV�VXFK�DV�OLP LWLQJ�JDUGHQLQJ�ZDWHULQJ��SURKLELWLQJ�
KRVLQJ�KDUG�VXUIDFHV��VWLSXODWLQJ�YHKLFOH�ZDVKLQJ�ZLWK�EXFNHWV�DQG�SHUP LWV�IRU�
SRRO�ILOOLQJ�DUH�QRZ�UHTXLUHG��
 � ��
�
+RXVHKROGV�LQ�WKH�&LW\ �RI�0 HOERXUQH�ZHUH�ODUJH�XVHUV�SHU�FDSLWD�LQ�� � � � ��ZLWK�
HDFK�SHUVRQ�XVLQJ�DQ�DYHUDJH�RI�� � � �OLWUHV�SHU�GD\ ��0 RUH�UHFHQWO\ ��LP SUHVVLYH�
VDYLQJV�KDYH�EHHQ�P DGH�E\ �UHVLGHQWV�DQG�QRZ�WKH�DYHUDJH�SHUVRQ�XVHV�� � � �
OLWUHV�SHU�GD\ ��
�
7KHVH�ZDWHU�VDYLQJ�HIIRUWV�QHHG�WR�EH�P DLQWDLQHG�RYHU�WKH�ORQJ�WHUP ��
�
: DWHU�XVH�FDQ�EH�GHFUHDVHG�E\ �LQVWDOOLQJ�ZDWHU�HIILFLHQW�ILWWLQJV��WDS�DHUDWRUV��
HIILFLHQW�VKRZHUKHDGV��VL[ �WKUHH�OLWUH�GXDO�IOXVK�WRLOHWV��DQG�DSSOLDQFHV��� $ �
ZDVKLQJ�P DFKLQHV�DQG�� $ �GLVKZDVKHUV���) DFW�6KHHW�2 QH�KDV�P RUH�LQIRUP DWLRQ�
DERXW�ILWWLQJV�DQG�DSSOLDQFHV��
�
) LJXUH�� �VKRZV�KRZ�D�W\ SLFDO�UHVLGHQFH�LQ�WKH�&LW\ �RI�0 HOERXUQH�XVHV�LWV�ZDWHU��
7KH�EDWKURRP ��� � �SHU�FHQW��DQG�WRLOHW��� � �SHU�FHQW��UDWH�KLJKHVW��* DUGHQV�LQ�WKH�
&LW\ �RI�0 HOERXUQH�DUH�JHQHUDOO\ �VP DOOHU�WKDQ�JDUGHQV�LQ�RWKHU�VXEXUEV��EXW�WKH\ �
VWLOO�DFFRXQW�IRU�DSSUR[ LP DWHO\ �� � �SHU�FHQW�RI�ZDWHU�XVH��
�
7KHVH�UHVXOWV�VXJJHVW�WKDW�FXUUHQW�SRWDEOH�P DLQV�ZDWHU�XVH�FRXOG�EH�VLJQLILFDQWO\ �
UHGXFHG�E\ �XVLQJ�QRQ�SRWDEOH�ZDWHU�IRU�WRLOHW�IOXVKLQJ�DQG�JDUGHQV��XS�WR�� � �SHU�
FHQW�RI�WRWDO�ZDWHU�XVH���2 QO\ �� � �SHU�FHQW�RI�FXUUHQW�WRWDO�KRXVHKROG�XVH�LV�LQ�WKH�
NLWFKHQ�ZKHUH�WKH�SULP DU\ �XVH�ZRXOG�EH�KXP DQ�FRQVXP SWLRQ��LQFOXGLQJ�GULQNLQJ�
DQG�IRRG�SUHSDUDWLRQ��7KH�NLWFKHQ�LV�WKH�REYLRXV�SODFH�IRU�KLJK�TXDOLW\ �SRWDEOH�
P DLQV�ZDWHU��
�
,W�LV�UHODWLYHO\ �HDV\ �WR�UHGXFH�WKH�GHP DQG�IRU�ZDWHU��: DWHU�HIILFLHQW�ILWWLQJV�DQG�
DSSOLDQFHV�FDQ�EH�HDVLO\ �ILWWHG�WR�P RVW�EXLOGLQJV�DQG�JDUGHQV��
�
�
�
�
�
�
�
�
�
�



� �6WHS�� ��5 HSODFH�SRWDEOH�Z DWHU�Z LWK�DQ�DOWHUQDWLYH�
VRXUFH�
�
�

� �� �: DWHU�UHF\ FOLQJ�DQG�UHXVH�WDUJHWV�
�
7KH�&LW\ �RI�0 HOERXUQH
V�WDUJHW�IRU�UHGXFLQJ�ZDVWHZDWHU�RQ�UHGHYHORSP HQW�VLWHV�LV�
� � �SHU�FHQW��7KLV�LV�EDVHG�RQ�H[ SHFWHG�VDYLQJV�IURP �SRWDEOH�ZDWHU�FRQVHUYDWLRQ�
DQG�LQFUHDVHG�XVH�RI�DOWHUQDWLYH�ZDWHU�VRXUFHV��
�
�

� �� �$YDLODEOH�Z DWHU�VRXUFHV�
�
3RWDEOH�P DLQV�ZDWHU�LV�WKH�SULP DU\ �ZDWHU�VRXUFH�IRU�WKH�&LW\ �RI�0 HOERXUQH��$ �
UHGXFWLRQ�LQ�SRWDEOH�P DLQV�ZDWHU�XVH�UHTXLUHV�DQ�LQFUHDVH�LQ�WKH�XVH�RI�
DOWHUQDWLYH�ZDWHU�VRXUFHV��
�
3RWHQWLDO�DOWHUQDWLYH�ZDWHU�VRXUFHV�WKDW�DUH�SDUW�RI�WKH�XUEDQ�ZDWHU�F\ FOH�LQFOXGH��
URRI�ZDWHU�UXQ�RII��VWRUP ZDWHU�UXQ�RII��JUH\ ZDWHU��DQG�EODFNZDWHU��$OO�RI�WKHVH�
ZDWHU�VRXUFHV�FDQ�EH�XVHG�LQ�VSHFLILF�ZD\ V��7DEOH�� �EHORZ�VXP P DULVHV�WKH�
TXDOLW\ �RI�WKH�GLIIHUHQW�XUEDQ�ZDWHU�VRXUFHV��DQG�DQ\ �WUHDWP HQWV�UHTXLUHG��
�
�

7DEOH�� ���

6XP P DU\ �RI�Z DWHU�TXDOLW\ �IRU�XUEDQ�Z DWHU�VWUHDP V�
�
: DWHU��
�

6RXUFH�� 4 XDOLW\ �� 7UHDWP HQW�
UHTXLUHG�

3RWDEOH�P DLQV�
ZDWHU�

5 HWLFXODWHG�
�SLSHG��ZDWHU�
GLVWULEXWLRQ�

+LJK�4 XDOLW\ �� 1 RQH��

5 RRI�UXQ�RII� ) URP �URRI�GXULQJ�
UDLQ��JHQHUDOO\ �
VWRUHG�LQ�UDLQZDWHU�
WDQN��

5 HDVRQDEOH�
4 XDOLW\ ��

/ RZ��
6HGLP HQWDWLRQ�FDQ�
RFFXU�LQVLGH�
UDLQZDWHU�WDQNV��

6WRUP ZDWHU�UXQ�RII� &DWFKP HQW�UXQ�RII��
LQFOXGLQJ�
LP SHUYLRXV�DUHDV�
OLNH�URDGV�DQG�
SDYHP HQWV��

0 RGHUDWH�TXDOLW\ �� 5 HDVRQDEOH�
WUHDWP HQW�QHHGHG�
WR�UHP RYH�OLWWHU�
DQG�UHGXFH�
VHGLP HQW�DQG�



QXWULHQW�ORDGLQJ��

/ LJKW
�JUH\ ZDWHU� 6KRZHU��EDWK��

EDWKURRP �EDVLQV�
&OHDQHVW�
ZDVWHZDWHU���ORZ�
SDWKRJHQV�DQG�
ORZ�RUJDQLF�
FRQWHQW��

0 RGHUDWH�
WUHDWP HQW�UHTXLUHG�
WR�UHGXFH�
SDWKRJHQV�DQG�
RUJDQLF�FRQWHQW��

* UH\ ZDWHU� / LJKW�JUH\ ZDWHU��
ODXQGU\ �ZDWHU��
LQFOXGLQJ�EDVLQ�
DQG�ZDVKLQJ�
P DFKLQH��

/ RZ�TXDOLW\ ���KLJK�
RUJDQLF�ORDGLQJ�
DQG�KLJKO\ �
YDULDEOH�
GHSHQGLQJ�RQ�KRZ�
LW�ZDV�XVHG��

+LJK�OHYHO�RI�
WUHDWP HQW��+LJK�
RUJDQLF�ORDGLQJ�
DQG�KLJKO\ �
YDULDEOH�TXDOLW\ ��

%ODFNZDWHU� . LWFKHQ��WRLOHW�DQG�
ELGHW�ZDWHU��

/ RZHVW�TXDOLW\ �� �
KLJK�OHYHOV�RI�
SDWKRJHQV�DQG�
RUJDQLFV�

$GYDQFHG�
WUHDWP HQW�DQG�
GLVLQIHFWLRQ�
UHTXLUHG��

�
5 HFODLP HG�ZDWHU��JUH\ ZDWHU�DQG�EODFNZDWHU��KDV�P LQLP DO�ULVNV�LI�DSSURSULDWHO\ �
WUHDWHG�DQG�XVHG��6HH�6HFWLRQ�� �� �IRU�P RUH�LQIRUP DWLRQ��
�
7KH�SLSLQJ�RI�UHF\ FOHG�ZDWHU��UHWLFXODWHG�UHFODLP HG�ZDWHU�V\ VWHP V��LV�XQOLNHO\ �WR�
EH�UHWURILWWHG�WKURXJK�WKH�GHQVHO\ ���SRSXODWHG�0 HOERXUQH�P XQLFLSDOLW\ ��7KLV�NLQG�
RI�V\ VWHP �LV�P RUH�DSSURSULDWH�IRU�GHYHORSLQJ�VXEXUEV��* UH\ ZDWHU�UHXVH�DQG�
UHFODLP HG�EODFNZDWHU�VHSDUDWLRQ��RWKHUZLVH�NQRZQ�DV�VHZHU�P LQLQJ��DUH�P RUH�
UHDOLVWLF�RSWLRQV�IRU�WKH�&LW\ �RI�0 HOERXUQH��
�
�

� �� �5 DLQZ DWHU�DQG�VWRUP Z DWHU�KDUYHVWLQJ�
�
0 HOERXUQH
V�FRQYHQWLRQDO�XUEDQ�ZDWHU�F\ FOH�FRQVLVWV�RI�ODUJH�VFDOH�FHQWUDOLVHG�
ZDWHU�VXSSO\ �DQG�GLVSRVDO�V\ VWHP �DV�VKRZQ�LQ�) LJXUH�� ��: DWHU�LV�FROOHFWHG�IURP �
D�ODUJH�FDWFKP HQW�DUHD��WUHDWHG�DQG�GHOLYHUHG�YLD�D�SLSH�QHWZRUN�WR�WKH�FXVWRP HU��
$IWHU�XVH��WKH�ZDVWHZDWHU�IORZV�WKURXJK�D�VHFRQG�VHW�RI�SLSHV��WKH�VHZHU��WR�
0 HOERXUQH
V�VHZHUDJH�WUHDWP HQW�SODQWV��7KH�WUHDWHG�ZDWHU�LV�WKHQ�GLVFDUGHG�LQWR�
3RUW�3KLOOLS�%D\ ��
�
6WRUP ZDWHU�SURYLGHV�DQ�DOWHUQDWLYH�ZDWHU�VRXUFH�IRU�XVH�ZLWKLQ�WKH�&LW\ �RI�
0 HOERXUQH�DV�VKRZQ�LQ�) LJXUH�) LYH��6WRUP ZDWHU�FDQ�EH�FDSWXUHG�DQG�XVHG�IRU�
WRLOHW�IOXVKLQJ��JDUGHQ�LUULJDWLRQ��WKH�ZDVKLQJ�P DFKLQH�DQG�WKH�KRW�ZDWHU�V\ VWHP ��
�
: DWHU�VWRUDJH�WDQNV�FDQ�EH�LQFRUSRUDWHG�LQWR�QHZ�RU�H[ LVWLQJ�EXLOGLQJV�DQG�RSHQ�
VSDFH�DUHDV�VR�WKDW�WKH\ �GR�QRW�LP SDFW�RQ�WKH�DHVWKHWLFV�RI�WKH�EXLOGLQJ�RU�
VWUHHWVFDSH��7DQNV�VKRXOG�EH�WKH�ULJKW�VL] H�IRU�WKH�MRE��) DFW�6KHHWV�ZLWK�
LQIRUP DWLRQ�RQ�WDQN�VL] LQJ��LQVWDOODWLRQV�DQG�DSSURYDOV�DUH�QRZ�DYDLODEOH��
�



6WRUP ZDWHU�FDQ�DOVR�EH�FDSWXUHG�DQG�WUHDWHG�IURP �JURXQG�VXUIDFHV�VXFK�DV�
URDGV��SOD] DV�DQG�FDUSDUNV��6HFWLRQ�� �� �KDV�P RUH�LQIRUP DWLRQ�RQ�VWRUP ZDWHU�
FDSWXULQJ��
�
7KH�FDSWXUH�DQG�XVH�RI�UDLQZDWHU�DQG�VWRUP ZDWHU�RQ�VLWH�LV�DQ�HQYLURQP HQWDOO\ �
SUHIHUDEOH�VRXUFH�RI�DOWHUQDWLYH�ZDWHU�DV�WKLV�P HWKRG�JHQHUDOO\ �GRHV�DZD\ �ZLWK�
WKH�QHHG�IRU�SLSLQJ�RU�SXP SLQJ��) HZHU�UHVRXUFHV�DUH�QHHGHG�DQG�JUHHQKRXVH�
JDV�HP LVVLRQV�DUH�UHGXFHG��
�
�

� �� �* UH\ Z DWHU�5 HXVH�
�
5 HVLGHQWLDO�DQG�FRP P HUFLDO�JUH\ ZDWHU��ZDWHU�IURP �WKH�ODXQGU\ ��EDWKURRP �WDSV�
DQG�VKRZHU��DORQJ�ZLWK�LQGXVWULDO�JUH\ ZDWHU��VOLJKWO\ �SROOXWHG�ZDWHU�UHXVHG�LQ�
P DQXIDFWXULQJ��FDQ�VDYH�VLJQLILFDQW�TXDQWLWLHV�RI�SRWDEOH�ZDWHU��DQG�UHGXFH�WKH�
QHHG�IRU�WUHDWP HQW�RI�ZDVWHZDWHU��7\ SLFDOO\ ��WUHDWP HQW�RI�JUH\ ZDWHU�LV�UHTXLUHG��
DQG�WKH�WUHDWHG�ZDWHU�XVHG�IRU�WRLOHW�IOXVKLQJ��JDUGHQ�LUULJDWLRQ�DQG�FORWKHV�
ZDVKLQJ��
�
* UH\ ZDWHU�FRQWDLQV�FRQWDP LQDQWV�DQG�LV�QRW�ILW�IRU�KXP DQ�FRQVXP SWLRQ��
&RQWDP LQDQWV�LQFOXGH��ORZ�OHYHOV�RI�EDFWHULD��IDHFDO�P DWWHU��RUJDQLF�P DWWHU��
P LFUR�RUJDQLVP V��VDOWV�DQG�GHWHUJHQWV��$OO�RI�WKHVH�FRQWDP LQDQWV�FDQ�FRQWULEXWH�
WR�FRORXU�DQG�RGRXU��&DUH�P XVW�EH�WDNHQ�WR�OLP LW�KXP DQ�H[ SRVXUH�WR�JUH\ ZDWHU��
&ROOHFWLRQ��WUHDWP HQW�DQG�UHXVH�RI�JUH\ ZDWHU�VKRXOG�LGHDOO\ �XVH�D�FORVHG�V\ VWHP ��
P LQLP LVLQJ�KHDOWK�ULVNV��6LP SOH�FDXWLRQ�VKRXOG�EH�H[ HUFLVHG�WR�P DQDJH�KHDOWK�
ULVNV�LQFOXGLQJ��
 � � ��

 �QR�FURVV�FRQQHFWLRQV�EHWZHHQ�JUH\ ZDWHU�DQG�GULQNLQJ�ZDWHU�V\ VWHP V��

 �H[ FHVV�JUH\ ZDWHU�LV�GLUHFWHG�WR�WKH�VHZHU��DQG�

 �JUH\ ZDWHU�UHXVH�LV�FRQWDLQHG�ZLWKLQ�WKH�V\ VWHP ��OLP LWLQJ�H[ SRVXUH��
�
&RUUHFW�P DQDJHP HQW�DQG�DSSURSULDWH�XVH�HQVXUH�JUH\ ZDWHU�LV�VDIH��) XUWKHU�
DGYLFH�LV�DYDLODEOH�IURP �9LFWRULD�( 3$�DQG�WKH�9LFWRULDQ�' HSDUWP HQW�RI�+XP DQ�
6HUYLFHV��
�
�

* UH\ Z DWHU�GLYHUVLRQ�
�
$ �VLP SOH�ZD\ �WR�UHXVH�JUH\ ZDWHU�LV�WR�GLYHUW�LW�WR�WKH�JDUGHQ�IRU�LUULJDWLRQ��
* UH\ ZDWHU�GLYHUWHG�WR�WKH�JDUGHQ�FDQ�EH�XVHG�LP P HGLDWHO\ ��ZLWK�OLWWOH�WUHDWP HQW�
UHTXLUHG��$ �GLYHUWHU�FRXOG�UHGLUHFW�JUH\ ZDWHU�IURP �WKH�ZDVKLQJ�P DFKLQH�WR��

 �DQ�XQGHUJURXQG��VXEVXUIDFH��JDUGHQ�LUULJDWLRQ��SURWHFWLQJ�DJDLQVW�KXP DQ�
FRQWDFW��RU�

 �D�VWRUDJH�DUHD��7\ SLFDOO\ ��GLVLQIHFWLRQ�ZRXOG�EH�UHTXLUHG�IRU�WKLV�RSWLRQ��
�



) LJXUH�� �VKRZV�D�W\ SLFDO�JUH\ ZDWHU�GLYHUVLRQ�V\ VWHP ��7KH�JUH\ ZDWHU�LV�UHGLUHFWHG�
WKURXJK�D�GLYHUWHU�YDOYH��7KLV�V\ VWHP �FDQ�EH�UHWURILWWHG�WR�H[ LVWLQJ�EXLOGLQJV��
XVXDOO\ �QHDU�WKH�ODXQGU\ ��: DWHU�LV�WKHQ�IHG�WR�WKH�JDUGHQ�YLD�DQ�XQGHUJURXQG�
�VXEVXUIDFH��LUULJDWLRQ�V\ VWHP ��7R�UHGXFH�FORJJLQJ�DQG�URRW�LQJUHVV��FKORULQDWLRQ�
RU�HP LWWHUV�LP SUHJQDWHG�ZLWK�ELRFLGHV�DQG�KHUELFLGHV�FDQ�EH�XVHG��
�
&XUUHQWO\ �WKHUH�LV�QR�9LFWRULDQ�OHJLVODWLRQ�VSHFLILF�WR�WKH�XVH�RI�XQWUHDWHG�
JUH\ ZDWHU��6LP SOH�JUH\ ZDWHU�GLYHUVLRQ�V\ VWHP V�GR�QRW�UHTXLUH�( 3$�RU�&RXQFLO�
DSSURYDO��
 � � ��$OO�SOXP ELQJ�VKRXOG�FRP SOHWHG�E\ �D�OLFHQVHG�SOXP EHU�LQ�
DFFRUGDQFH�ZLWK�$XVWUDOLDQ�6WDQGDUGV��$6� � � � �� �� �: DWHU�6XSSO\ ��$FFHSWDEOH�
6ROXWLRQV���
�
7KH�JUH\ ZDWHU�GLYHUVLRQ�V\ VWHP �LOOXVWUDWHG�KHUH�P LQLP LVHV�SXEOLF�KHDOWK�ULVNV��
7KLV�V\ VWHP �KDV�QR�SURYLVLRQ�IRU�VWRUDJH��DQG�EHFDXVH�WKH�LUULJDWLRQ�LV�
VXEVXUIDFH��KXP DQ�FRQWDFW�LV�OLP LWHG��
�
* UH\ ZDWHU�VKRXOG�QRW�EH�XVHG�WR�LUULJDWH�YHJHWDEOH�JDUGHQV�DQG�VKRXOG�QRW�EH�
XVHG�GXULQJ�ZHW�ZHDWKHU��7KH�' HSDUWP HQW�RI�+XP DQ�6HUYLFHV�GRHV�QRW�
UHFRP P HQG�WKH�XVH�RI�XQWUHDWHG�JUH\ ZDWHU�ZLWKLQ�WKH�KRXVHKROG��
 � � ��
 

�
�

7HP SRUDU\ �JUH\ Z DWHU�VWRUDJH�
�
* UH\ ZDWHU�FDQ�EH�WHP SRUDULO\ �VWRUHG�DQG�UHXVHG�RQ�VLWH��6WRUDJH�RI�XS�WR�� � �
KRXUV�ZLWKRXW�WUHDWP HQW�LV�DFFHSWDEOH��EHIRUH�JUH\ ZDWHU�P XVW�EH�GLVFDUGHG�WR�
VHZHU��6WRULQJ�XQWUHDWHG�JUH\ ZDWHU�IRU�P RUH�WKDQ�� � �KRXUV�LV�KD] DUGRXV��DV�LW�
P D\ �OHDG�WR�P LFURELDO�JURZWK��RGRXUV�DQG�VHSWLF�ZDWHU��,I�JUH\ ZDWHU�LV�WR�EH�
VWRUHG�IRU�P RUH�WKDQ�� � �KRXUV��WUHDWP HQW�LV�UHTXLUHG��
�
�

* UH\ Z DWHU�WUHDWP HQW�

/ LJKW
�JUH\ ZDWHU�LV�ZDVWHZDWHU�IURP �WKH�VKRZHU��EDWK�DQG�EDVLQ�LQ�EDWKURRP V��
DQG�UHTXLUHV�WKH�OHDVW�DP RXQW�RI�WUHDWP HQW��$Q�HIIHFWLYH�OLJKW�JUH\ ZDWHU�WUHDWP HQW�
V\ VWHP �UHTXLUHV��

 �XQGHUJURXQG�WDQNV��

 �SXP SV��

 �DQ�RQ�VLWH�GLVSRVDO�V\ VWHP ��DQG�

 �WKH�UHVLGHQWV
�DFWLYH�SDUWLFLSDWLRQ�DQG�LQYROYHP HQW��
�
$ �VXJJHVWHG�JUH\ ZDWHU�WUHDWP HQW�V\ VWHP �LV�VKRZQ�LQ�) LJXUH�� ��7KH�V\ VWHP �DV�LW�
ZRXOG�EH�XVHG�LQ�D�W\ SLFDO�EXLOGLQJ�LV�VKRZQ�LQ�) LJXUH�7HQ��
�



) RU�D�P XOWL�VWRUH\ �UHVLGHQWLDO�GHYHORSP HQW��) LJXUH�7HQ���D�GHGLFDWHG�FROOHFWLRQ�
V\ VWHP �LV�QHHGHG�WR�FROOHFW�JUH\ ZDWHU��$ �VHSDUDWH�V\ VWHP �LV�QHHGHG�WR�WUHDW�
ZDWHU�IRU�UHXVH��$ �KHDGHU�WDQN�LV�XVXDOO\ �LQVWDOOHG�WR�SUHYHQW�IOXFWXDWLRQV�LQ�ZDWHU�
VXSSO\ ��
�
&ROOHFWHG�JUH\ ZDWHU�P D\ �EH�XVHG�LQ�D�QXP EHU�RI�ZD\ V��* UH\ ZDWHU�ZDWHU�P D\ �EH�
WUHDWHG��GHSHQGLQJ�XSRQ�KRZ�LW�LV�UHXVHG��7KH�( QYLURQP HQW�3URWHFWLRQ�$JHQF\ �
9LFWRULD��( 3$��KDV�SUHSDUHG�JXLGHOLQHV�IRU�WKH�XVH�RI�UHFODLP HG�ZDWHU��7KH�ZDWHU�
TXDOLW\ �REMHFWLYHV�IRU�JUH\ ZDWHU�DUH�VXP P DULVHG�LQ�7DEOH�� ��
�
1 R�IDUP LQJ�LV�GRQH�LQ�WKH�&LW\ �RI�0 HOERXUQH��VR�WKH�( 3$
V�VSHFLILFDWLRQV�IRU�
DJULFXOWXUDO�XVH�DUH�QRW�LQFOXGHG�LQ�WKLV�WDEOH��7KH�S+ �RI�DOO�ZDWHUV�VKRXOG�EH�
EHWZHHQ�VL[ �DQG�QLQH>K� @��
�
7KH�( 3$ �9LFWRULD
V�SXEOLFDWLRQ�� � � �� �� � � � � � �8 VH�RI�5 HFODLP HG�: DWHU�KDV�P RUH�
GHWDLOHG�LQIRUP DWLRQ��

7DEOH�� ��

: DWHU�TXDOLW\ �REMHFWLYHV�IRU�UHFODLP HG�Z DWHU�WUHDWP HQW��9LFWRULD�( 3$ ��
SXEOLFDWLRQ�� � � �� ��7DEOH�� ��
�
&ODVV� : DWHU�TXDOLW\ �

REMHFWLYHV�
5 DQJHV�RI�XVHV��
LQFOXGLQJ�ORZ HU�FODVV�
XVHV�

$� � � � �( �FROL�RUJ�� � � P O�
� � � �P J�/ �%2 ' �
� � �P J�/ �66 �
7XUELGLW\ �� �� �1 78 �
' LVLQIHFWLRQ�

8 UEDQ���XQFRQWUROOHG�
SXEOLF�DFFHVV���
8 VHG�LQ�WRLOHW�IOXVKLQJ��
LUULJDWLRQ��
�
,QGXVWULDO���XVHG�LQ�RSHQ�
V\ VWHP V���
7KHUH�LV�D�SRWHQWLDO�IRU�
ZRUNHU�H[ SRVXUH��

%� � � � �( �FROL�RUJ�� � � P O�
� � � �P J�/ �%2 ' �
� � � �P J�/ �66 �

,QGXVWULDO���XVHG�DV�ZDVK�
GRZQ�ZDWHU��IRU�H[ DP SOH��

&� � � � � � �( �FROL�RUJ�� � � P O�
� � � �P J�/ �%2 ' �
� � � �P J�/ �66 �
�

8 UEDQ���FRQWUROOHG�SXEOLF�
DFFHVV��
8 VHG���FRQWUROOHG�SXEOLF�
DFFHVV��
8 VHG�LQ�VXEVXUIDFH�
LUULJDWLRQ�RU�LUULJDWLRQ�RI�
DUHDV�ZKHUH�WKHUH�LV�QR�
SXEOLF�DFFHVV��

�



�

7HFKQRORJLHV�DYDLODEOH�
�
2 SWLRQV�IRU�WKH�WUHDWP HQW�RI�JUH\ ZDWHU�LQFOXGH��

 �VXEVXUIDFH�IORZ�ZHWODQGV��IDFW�VKHHW�� D���

 �VXVSHQGHG�JURZWK�V\ VWHP V��LQFOXGLQJ�DFWLYDWHG�VOXGJH�V\ VWHP V��IDFW�VKHHW�� D���

 �IL[ HG�JURZWK�V\ VWHP V��LQFOXGLQJ�WULFNOH�ILOWHUV��URWDWLQJ�ELRORJLFDO�FRQWDFWRUV�
�5 %&���IDFW�VKHHW�� E���

 �UHFLUFXODWLQJ�P HGLD�ILOWHUV��IL[ HG�ILOP �ELRUHDFWRU���IDFW�VKHHW�� F���

 �VDQG�DQG�GHSWK�ILOWUDWLRQ��IDFW�VKHHW�� G���

 �P HP EUDQH�ILOWUDWLRQ�LQFOXGLQJ�P LFUR��XOWUD��QDQR�ILOWUDWLRQ�DQG�UHYHUVH�RVP RVLV�
�IDFW�VKHHW�� H���DQG�

 �P HP EUDQH�ELRUHDFWRU��IDFW�VKHHW�� D���
�
0 RUH�RSWLRQV�DUH�DYDLODEOH��7KH�OLVW�DERYH�LV�D�JXLGH�WR�WKH�P RVW�FRP P RQ�DQG�
SUDFWLFDO�WUHDWP HQW�V\ VWHP V�DYDLODEOH�LQ�0 HOERXUQH��) LQGLQJ�WKH�ULJKW�WHFKQRORJ\ �
P HDQV�FRQVLGHULQJ��

 �KRZ�WKH�ZDWHU�ZLOO�EH�XVHG��

 �WKH�TXDOLW\ �DQG�TXDQWLW\ �RI�ZDWHU�EHIRUH�WUHDWP HQW��

 �WKH�TXDOLW\ �DQG�TXDQWLW\ �RI�ZDWHU�QHHGHG�IROORZLQJ�WUHDWP HQW��

 �DYDLODEOH�VSDFH��

 �FRVW��

 �HQYLURQP HQWDO�REMHFWLYHV��LQFOXGLQJ�WKH�&LW\ �RI�0 HOERXUQH
V�=HUR�1 HW�( P LVVLRQV�
E\ �� � � � �VWUDWHJ\ ��

 �FOLP DWH��DQG�

 �RSHUDWLRQ�DQG�P DLQWHQDQFH��
�
: LWK�VR�P DQ\ �YDULDEOHV��FKRRVLQJ�WKH�ULJKW�WUHDWP HQW�WHFKQRORJ\ �FDQ�RQO\ �EH�
GRQH�RQ�D�FDVH�E\ �FDVH�EDVLV��,I�VSHFLILF�SROOXWDQWV�DUH�RI�FRQFHUQ��WDEOH�� �EHORZ�
VKRXOG�KHOS��,W�OLVWV�WKH�P DLQ�SROOXWDQWV��DQG�P HWKRGV�RI�UHP RYDO��) RU�P RUH�
LQIRUP DWLRQ��UHIHU�WR�WKH�IDFW�VKHHWV�LQGLFDWHG�EHORZ��
�
�

7DEOH�� ��

2 YHUYLHZ �RI�WUHDWP HQW�WHFKQRORJLHV�DQG�WKHLU�SROOXWDQW�UHP RYDO�
DELOLWLHV��
 � � �
�

� 6XVSHQGHG�
VROLGV�
�766��

%LRGHJUDGDEOH�
RUJDQLFV�
�%2 ' �
UHP RYDO��

1 XWULHQWV��
QLWURJHQ�

1 XWULHQWV��
SKRVSKRURXV��

 � � �

6DOWV� 3DWKRJHQV� ) DFW�
6KHHW�

6XEVXUIDFH�
IORZ�ZHWODQG�

<HV� <HV� <HV� <HV� 1 R� * RRG��
 � � � � D�



%LRORJLFDO�
SURFHVVHV���
VXVSHQGHG�
JURZWK�
V\ VWHP V�

<HV� <HV� <HV� / LP LWHG� 1 R� / LP LWHG� � D�

%LRORJLFDO�
SURFHVVHV���
IL[ HG�JURZWK�

<HV� <HV� <HV� / LP LWHG� 1 R� / LP LWHG� � E�

5 HFLUFXODWLQJ�
P HGLD�ILOWHU�

<HV� <HV� <HV� / LP LWHG� 1 R� / LP LWHG� � F�

' HSWK�
) LOWUDWLRQ�

<HV� ) XQFWLRQ�RI�
VL] H�

/ LP LWHG� / LP LWHG� 1 R� / LP LWHG� � G�

0 HP EUDQH�
ILOWUDWLRQ��
 � � �

<HV� ) XQFWLRQ�RI�
VL] H�

) XQFWLRQ�
RI�VL] H�

) XQFWLRQ�RI�
VL] H�

5 HYHUVH�
RVP RVLV�
RQO\ �

) XQFWLRQ�
RI�VL] H�

� H�

' LVLQIHFWLRQ� 1 R� 1 R� 1 R� 1 R� 1 R� <HV� � I�
�
7KH�VFDOH�RI�WKH�VLWH�ZLOO�DIIHFW�\ RXU�FKRLFH�RI�WHFKQRORJ\ ��) RU�VLQJOH�KRXVHKROGV��
VLP SOH�JUH\ ZDWHU�UHXVH�V\ VWHP V�DUH�SUHIHUDEOH��7KH�P DLQWHQDQFH�DQG�
P DQDJHP HQW�RI�ODUJHU�V\ VWHP V�P DNH�WKHP �P RUH�DSSURSULDWH�IRU�ODUJHU�VFDOH�
VLWHV��
�
�

7DEOH�� ��

* UH\ Z DWHU�WUHDWP HQW�WHFKQRORJLHV�IRU�GLIIHUHQW�VFDOHV�
6FDOH� 7UHDWP HQW�WHFKQRORJLHV�



6P DOO��
+RXVHKROG�

* UH\ ZDWHU�GLYHUVLRQ�
7HP SRUDU\ �VWRUDJH�
6XEVXUIDFH�IORZ�ZHWODQG�
' LVLQIHFWLRQ�

0 HGLXP ��
+LJK�ULVH�UHVLGHQWLDO�GHYHORSP HQW�
0 L[ HG�XVH�XUEDQ�GHYHORSP HQW�
5 HVLGHQWLDO�XUEDQ�
GHYHORSP HQW�UHGHYHORSP HQW�

6XEVXUIDFH�IORZ�ZHWODQG�
%LRORJLFDO�SURFHVVHV���VXVSHQGHG�
JURZWK�V\ VWHP V�
%LRORJLFDO�SURFHVVHV���IL[ HG�JURZWK�
V\ VWHP V�
5 HFLUFXODWLQJ�P HGLD�ILOWHU�
' HSWK�ILOWUDWLRQ�
' LVLQIHFWLRQ�

/ DUJH�
&RP P HUFLDO�GHYHORSP HQW�
,QGXVWULDO�GHYHORSP HQW�
�
�

%LRORJLFDO�SURFHVVHV���VXVSHQGHG�
JURZWK�V\ VWHP V�
%LRORJLFDO�SURFHVVHV���IL[ HG�JURZWK�
V\ VWHP V�
' HSWK�ILOWUDWLRQ�
0 HP EUDQH�ILOWUDWLRQ�
' LVLQIHFWLRQ�

�
* UH\ ZDWHU�WUHDWP HQW�XVXDOO\ �LQYROYHV�D�FRP ELQDWLRQ�RI�WUHDWP HQW�WHFKQRORJLHV��
) LJXUH�� � �EHORZ�VKRZV�WKH�NH\ �FRP SRQHQWV�RI�RQH�JUH\ ZDWHU�WUHDWP HQW�V\ VWHP ��
�
0 HVK�VFUHHQ��WUDSV�ODUJHU�REMHFWV��UHP RYLQJ�WKHP �IURP �WKH�SURFHVV��
�
6HGLP HQWDWLRQ�7DQN��ZRUNV�DV�D�VXUJH�WDQN��WR�UHJXODWH�
LQ
�IORZ���DQG�KHOSV�
UHP RYH�ODUJHU�VL] HG�SROOXWDQWV�WKURXJK�VHGLP HQWDWLRQ��
�
7UHDWP HQW��UHGXFHV�DQG�RU�GLVVROYHV�RUJDQLF�P DWWHU��
�
&ODULILHU��VWDELOLVHV�IORZ�DQG�UHP RYHV�H[ FHVV�ELRP DVV�E\ �VHGLP HQWDWLRQ��
�
) LOWUDWLRQ���QRW�VKRZQ��LP SURYHV�ZDWHU�TXDOLW\ ��GHSHQGHQW�RQ�KHDOWK�UHJXODWLRQV��
6DQG�RU�P HP EUDQH�P D\ �EH�XVHG�DV�D�ILOWHU��
�
' LVLQIHFWLRQ��NLOOV�P LFUR�RUJDQLVP V�LQFOXGLQJ�SDWKRJHQV�DQG�EDFWHULD��
�
6WRUDJH�WDQN��D�UHVHUYRLU�WR�FRYHU�RFFDVLRQDO�LQFUHDVHV�LQ�GHP DQG�
�
* UH\ ZDWHU�VKRXOG�EH�GLVLQIHFWHG�WR�P LQLP LVH�SXEOLF�KHDOWK�ULVNV�DQG�SUHYHQW�
ELR�
IRXOLQJ
�LQ�WKH�V\ VWHP ��2 UJDQLF�P DWHULDO��LI�QRW�UHP RYHG��FDQ�FDXVH�JUH\ ZDWHU�WR�
EHFRP H�DQDHURELF�DQG�JLYH�RII�RGRXUV��8 OWUDYLROHW��8 9��GLVLQIHFWLRQ�LV�WKH�EHVW�
RSWLRQ��EXW�FKORULQDWLRQ�DQG�R] RQLVDWLRQ�FDQ�DOVR�EH�FRQVLGHUHG��) DFW�6KHHW�� � �
KDV�P RUH�LQIRUP DWLRQ�RQ�GLVLQIHFWLRQ��
�
�



� �� �%ODFNZ DWHU�5 HXVH�
�
7KH�&LW\ �RI�0 HOERXUQH�KDV�DQ�H[ WHQVLYH�VHZHUDJH�QHWZRUN��GHVLJQHG�WR�WUDQVSRUW�
ZDWHU�WR�ODUJH�VFDOH�WUHDWP HQW�SODQWV��7KHUH�LV�SRWHQWLDO�WR�XVH�WKLV�ZDWHU�DV�D�
UHVRXUFH��UDWKHU�WKDQ�WUDQVSRUW�LW�DZD\ ��%ODFNZDWHU�FDQ�EH�H[ WUDFWHG�IURP �WKH�
VHZHUDJH�V\ VWHP ��WUHDWHG�DQG�UHXVHG��7KLV�
UHFODLP HG�ZDWHU
�FRXOG�EH�XVHG�LQ�
LUULJDWLRQ�DQG�WRLOHW�IOXVKLQJ��
�
7UHDWP HQW�LV�QHFHVVDU\ �EHIRUH�EODFNZDWHU�LV�UHXVHG��+LJK�SDWKRJHQ�OHYHOV�LQ�
EODFNZDWHU�P HDQ�GLVLQIHFWLRQ�LV�DOVR�QHFHVVDU\ ��%HFDXVH�WKH�WUHDWP HQW�RI�
EODFNZDWHU�FDQ�EH�HQHUJ\ �LQWHQVLYH��LW�LV�D�JRRG�LGHD�WR�FRQVLGHU�( FRORJLFDOO\ �
6XVWDLQDEOH�' HYHORSP HQW�REMHFWLYHV�ZKHQ�FKRRVLQJ�WKH�ULJKW�WUHDWP HQW�RSWLRQ�IRU�
\ RXU�VLWH��7KH�&LW\ �RI�0 HOERXUQH
V�=HUR�1 HW�( P LVVLRQV�E\ �� � � � �SURYLGHV�KHOSIXO�
JXLGHOLQHV�RQ�HQHUJ\ �HIILFLHQF\ ��
�
6P DOOHU�VFDOH�V\ VWHP V�WKDW�H[ WUDFW�DQG�WUHDW�ZDWHU�DV�QHHGHG�DUH�SUHIHUUHG�IRU�
0 HOERXUQH��6P DOO�WUHDWP HQW�SODQWV�SURGXFH�ZDWHU�TXDOLW\ �DQG�TXDQWLW\ �DV�
UHTXLUHG��DYRLGLQJ�WKH�QHHG�IRU�VWRUDJH��
�
�

6HZ HU�P LQLQJ�
�
7\ SLFDO�XUEDQ�VHZDJH�LV�P RVWO\ �ZDWHU��ZLWK�OHVV�WKDQ�ILYH�SHU�FHQW�VROLGV��
 � � ��
7UHDWP HQW�DQG�GLVLQIHFWLRQ�DUH�HVVHQWLDO�IRU�UHXVH��2 EYLRXVO\ ��XQWUHDWHG�RU�
GLVLQIHFWHG�VHZDJH�KDV�KLJK�SDWKRJHQ�OHYHOV��
�
6HZHU�P LQLQJ�V\ VWHP V�XVXDOO\ �FRP ELQH�WHFKQRORJLHV�WR�H[ WUDFW�DQG�WUHDW�VHZDJH��
7KHVH�FDQ�EH�SXUFKDVHG�DV�
SDFNDJH�WUHDWP HQW�SODQWV
��
�
6HZHU�P LQLQJ�UHP RYHV�ZDWHU�IURP �VHZDJH��EODFNZDWHU���7KH�UHP DLQLQJ�VROLGV�
DUH�LP P HGLDWHO\ �UHWXUQHG�WR�WKH�VHZHU�IRU�WUHDWP HQW�DW�D�VHZDJH�WUHDWP HQW�SODQW��
7KH�ZDWHU�LV�WKHQ�IXUWKHU�WUHDWHG��XVXDOO\ �WR�&ODVV�$ �VWDQGDUG��� � �( �&ROL�� � � P / ��
� � �%2 ' �P J�/ �DQG�� �P J�/ �66 ���
 � � ��7KH�GLVLQIHFWHG��UHFODLP HG�ZDWHU�LV�WKHQ�
UHDG\ �IRU�UHXVH��) DFW�6KHHW�� I�KDV�P RUH�LQIRUP DWLRQ�DERXW�GLVLQIHFWHG�
EODFNZDWHU��
�
6HZHU�P LQLQJ�KDV�EHHQ�VXFFHVVIXO�LQ�0 HOERXUQH��ZLWK�UHFODLP HG�ZDWHU�XVHG�IRU�
LUULJDWLRQ�LQ�$OEHUW�3DUN��
 � � ��WKH�) OHP LQJWRQ�5 DFHFRXUVH�DQG�WKH�' RP DLQ��
&RXQFLO�+RXVH�7ZR��&+ � ���WKH�&LW\ �RI�0 HOERXUQH
V�QHZ�VWDII�EXLOGLQJ��QRZ�XQGHU�
FRQVWUXFWLRQ��LQFOXGHV�D�EODFNZDWHU�WUHDWP HQW�V\ VWHP ��VLWXDWHG�LQ�WKH�EDVH�RI�WKH�
EXLOGLQJ��ZLWK�UHFODLP HG�ZDWHU�WR�EH�XVHG�IRU�WRLOHW�IOXVKLQJ��
�
7KH�� � / �� �* UHHQ�%XLOGLQJ�LQ�&DUOWRQ�LV�FXUUHQWO\ �FRP P LVVLRQLQJ�D�ELRORJLFDO�
SURFHVV�WR�UHXVH�EODFNZDWHU�RQVLWH�IRU�WRLOHW�IOXVKLQJ��
 � � ��
�



�

6HZ HU�IORZ �UDWHV�DQG�TXDOLW\ �
�
( IIHFWLYH�VHZHU�P LQLQJ�P DWFKHV�VXSSO\ �ZLWK�GHP DQG��6HZHU�IORZ�SHDNV�LQ�WKH�
P RUQLQJ�DQG�HYHQLQJ��LQ�OLQH�ZLWK�SHRSOH
V�HYHU\ �GD\ �DFWLYLWLHV��$V�D�EODFNZDWHU�
FROOHFWLRQ��VHZHU��V\ VWHP �LQFUHDVHV�LQ�VL] H��YDULDWLRQ�LQ�IORZ�LV�UHGXFHG��7KH�
VXSSO\ �RI�D�UHOLDEOH�TXDQWLW\ �RI�ZDWHU�GHSHQGV�XSRQ�WKH�DYDLODEOH�VRXUFH�DQG�
XSVWUHDP �QHWZRUN��
�
6P DOOHU�FROOHFWLRQ�V\ VWHP V�KDYH�JUHDWHU�VHQVLWLYLW\ �WR�IORZ�YDULDWLRQ��7KH�
FRQWLQXRXV�VHZHU�H[ WUDFWLRQ�SRWHQWLDO�IRU�VP DOOHU�VHZHU�P LQLQJ�V\ VWHP V�LV�
WKHUHIRUH�OLP LWHG��$ �VXUJH�WDQN��XVHG�IRU�RQ�VLWH�VWRUDJH��FDQ�KHOS�P HHW�GHP DQGV�
IRU�P RUH�ZDWHU��7KLV�P HDQV�LQFUHDVLQJ�WKH�UHTXLUHG�IRRWSULQW�IRU�WKH�V\ VWHP ��
( [ DFW�FRQILJXUDWLRQV�ZLOO�GHSHQG�RQ�WKH�FROOHFWLRQ�V\ VWHP �QDWXUH�DQG�H[ WUDFWLRQ�
SRLQW��
�
7KH�DGYDQWDJH�RI�D�VP DOOHU�XSVWUHDP �FROOHFWLRQ�QHWZRUN�LV�D�P RUH�FHUWDLQW\ �RI�
VXSSO\ �TXDOLW\ ��3RWHQWLDOO\ �KD] DUGRXV�FRQVXP HUV�VXFK�DV�LQGXVWULDO�DQG�RWKHU�
WUDGH�ZDVWH�FXVWRP HUV�FDQ�EH�DYRLGHG�E\ �FDUHIXOO\ �VHOHFWLQJ�VHZHU�H[ WUDFWLRQ�
SRLQWV���
�
�

: DWHU�TXDOLW\ ��VHZ HU�H[ WUDFWLRQ�DQG�UHTXLUHG�WUHDWP HQW�
�
: DWHU�H[ WUDFWHG�IURP �VHZHUV�LV�RI�YDULDEOH�TXDOLW\ �DQG�LV�KLJKO\ �FRQWDP LQDWHG��
7KH�H[ WUDFWHG�ZDWHU�KDV�VLP LODU�FKDUDFWHULVWLFV�WR�GRP HVWLF�ZDVWHZDWHU��QHHGLQJ�
WUHDWP HQW�EHIRUH�UHXVH��' RP HVWLF�ZDVWHZDWHU�W\ SLFDOO\ �FRQWDLQV�KLJK�WRWDO�
VXVSHQGHG�VROLGV��� � � � � � � �P J�/ ���KLJK�ELRFKHP LFDO�R[ \ JHQ�GHP DQG��%2 ' ��� � � � �
� � � �P J�/ ���KLJK�OHYHOV�RI�P LFUR�RUJDQLVP V��IDHFDO�FROLIRUP �EDFWHULD�� � � � � � � � ��
KLJK�QXWULHQWV�WRWDO�QLWURJHQ��� � � � � � �P J�/ ��DQG�WRWDO�SKRVSKRURXV��� �� � � �P J�/ ���

 � � ��
�
+RZ�WKH�ZDWHU�LV�XVHG�ZLOO�GLFWDWH�WKH�TXDOLW\ �UHTXLUHG��7\ SLFDOO\ ��KLJKHU�ZDWHU�
TXDOLW\ �LV�UHTXLUHG�IRU�ZDWHU�XVHG�IRU�WRLOHW�IOXVKLQJ�DQG�LUULJDWLRQ�ZKHUH�SXEOLF�
DFFHVV�FDQ
W�EH�FRQWUROOHG���
�
( 3$ �9LFWRULD
V�JXLGHOLQHV�IRU�WKH�XVH�RI�UHFODLP HG�ZDWHU��SXEOLFDWLRQ�� � � �� � �
VWLSXODWHV�UHFODLP HG�ZDWHU�TXDOLW\ ��
�
%ODFNZDWHU�WUHDWP HQW�V\ VWHP V�LQFOXGH�VHZHU�H[ WUDFWLRQ��VFUHHQLQJ�DQG�WUHDWP HQW�
�UHIHU�WR�) LJXUH�� � ���3XP SLQJ�V\ VWHP V�DUH�GHVLJQHG�WR�P LQLP LVH�VROLGV�H[ WUDFWLRQ��
UHGXFLQJ�WUHDWP HQW�FRVWV��3XWWLQJ�WKH�H[ WUDFWLRQ�SRLQW�FORVHVW�WR�WKH�VXUIDFH�ZLWKLQ�
WKH�VHZHU�ZLOO�DOVR�UHGXFH�VROLGV�LQWDNH��6RP H�V\ VWHP V�XVH�IORDWLQJ�LQWDNHV�WR�



HQVXUH�P LQLP DO�VROLGV�DUH�ZLWKGUDZQ�DQG�RU�D�P DFHUDWRU�SXP S�WR�EUHDN�XS�VROLGV�
IURP �WKH�EODFNZDWHU��
�
$ �SULP DU\ �VHSDUDWLRQ�SURFHVV�XVXDOO\ �IROORZV�H[ WUDFWLRQ�WR�UHP RYH�DQ\ �UHP DLQLQJ�
VROLGV��6FUHHQLQJ�LV�WKH�P RVW�FRP P RQ�SK\ VLFDO�VHSDUDWLRQ�SURFHVV�HP SOR\ HG��
ZLWK�WKH�VFUHHQHG�VROLGV�UHWXUQHG�LP P HGLDWHO\ �WR�WKH�VHZHU��: DVWHZDWHU�FDQ�EH�
XVHG�WR�FRQWLQXDOO\ �FOHDQ�WKH�VFUHHQ��WKHUHE\ �SUHYHQWLQJ�FORJJLQJ��9DULDWLRQV�RQ�
SUH�WUHDWP HQW�LQFOXGH�K\ GUR�F\ FORQH�VHSDUDWRUV��VHGLP HQWDWLRQ��HQKDQFHG�
VHGLP HQWDWLRQ�DQG�GLVVROYHG�DLU�IORWDWLRQ��' $) ��GHYLFHV��
�
�

7HFKQRORJLHV�DYDLODEOH�
�
6HZHU�P LQLQJ�WHFKQRORJLHV�DUH�VLP LODU�WR�WKRVH�XVHG�IRU�JUH\ ZDWHU�V\ VWHP V��7KH�
P DLQ�GLIIHUHQFH�LV�WKH�LQ�IORZ�ZDVWHZDWHU�TXDOLW\ ��6HZHU�P LQLQJ�WUHDWP HQW�P XVW�
UHGXFH�WKH�KLJK�RUJDQLF�DQG�P LFUR�RUJDQLVP �FRQFHQWUDWLRQV�DQG�FRQWURO�
SDWKRJHQ�OHYHOV��7HFKQRORJ\ �GHVLJQ�SDUDP HWHUV�ZLOO�DFFRP P RGDWH�FKDQJHV�LQ�
ZDWHU�FKDUDFWHULVWLFV�DQG�SROOXWDQW�ORDGLQJ��6HZHU�P LQLQJ�WUHDWP HQW�WHFKQRORJLHV�
LQFOXGH��

 �VXEVXUIDFH�IORZ�ZHWODQGV��IDFW�VKHHW�� D���

 �VXVSHQGHG�JURZWK�V\ VWHP V��LQFOXGLQJ�DFWLYDWHG�VOXGJH�V\ VWHP V��IDFW�VKHHW�� D���

 �IL[ HG�JURZWK�V\ VWHP V��LQFOXGLQJ�WULFNOH�ILOWHUV��IDFW�VKHHW�� E���

 �UHFLUFXODWLQJ�P HGLD�ILOWHUV��IL[ HG�ILOP �ELRUHDFWRU���IDFW�VKHHW�� F���

 �VDQG�DQG�GHSWK�ILOWUDWLRQ��IDFW�VKHHW�� G���

 �P HP EUDQH�ILOWUDWLRQ��P LFUR��XOWUD��QDQR�ILOWUDWLRQ�DQG�UHYHUVH�RVP RVLV���IDFW�
VKHHW�� H���DQG�

 �P HP EUDQH�ELRUHDFWRU��IDFW�VKHHW�� D���
�
7KLV�WHFKQRORJ\ �OLVW�LV�LQGLFDWLYH�RQO\ ��1 HZ�WHFKQRORJLHV�DUH�H[ SHFWHG�WR�EHFRP H�
FRP P HUFLDOO\ �YLDEOH�DV�FRP SHWLWLRQ�LQFUHDVHV�LQ�WKH�ZDWHU�P DUNHW��
�
7HFKQRORJ\ �VHOHFWLRQ�VKRXOG�EH�FRQVLGHUHG�RQ�D�FDVH�E\ �FDVH�EDVLV�ZLWK�NH\ �
FRQVLGHUDWLRQV�VLP LODU�WR�JUH\ ZDWHU�WUHDWP HQW��+RZ�UHFODLP HG�ZDWHU�LV�XVHG�ZLOO�
GHWHUP LQH�WKH�ZDWHU�TXDOLW\ �QHHGHG��5 HIHU�WR�( 3$�9LFWRULD
V�JXLGHOLQHV�IRU�
UHFODLP HG�ZDWHU��SXEOLFDWLRQ�� � � �� � �IRU�P RUH�LQIRUP DWLRQ��7DEOH�� �RIIHUV�D�EDVLF�
EUHDNGRZQ�RI�UHTXLUHP HQWV��
�
7KH�VL] H�RI�WKH�VLWH�FDQ�GHWHUP LQH�WKH�WHFKQRORJ\ �XVHG��DV�SHU�7DEOH�� �EHORZ��
) RU�VLQJOH�KRXVHKROGV��JUH\ ZDWHU�UHXVH�LV�D�EHWWHU�RSWLRQ��%ODFNZDWHU�WUHDWP HQW�
DQG�UHXVH�LV�P RUH�DSSURSULDWH�IRU�ODUJHU�VFDOH�DSSOLFDWLRQV��
�



7DEOH�� ��

6XJJHVWHG�EODFNZ DWHU�WUHDWP HQW�WHFKQRORJ\ �IRU�GLIIHUHQW�VFDOHV�
�
6FDOH� 7UHDWP HQW�7HFKQRORJLHV�
6P DOO��
+RXVHKROG�

6KRXOG�EH�VHQW�WR�FHQWUDOLVHG�VHZHUDJH�
WUHDP HQW�SODQW�YLD�VHZHU��

0 HGLXP �
+LJK�ULVH�UHVLGHQWLDO�GHYHORSP HQW��
0 L[ HG�XVHG�XUEDQ�GHYHORSP HQW�
5 HVLGHQWLDO�XUEDQ�
GHYHORSP HQW�UHGHYHORSP HQW�

%LRORJLFDO�SURFHVVHV���VXVSHQGHG�
JURZWK�V\ VWHP V�
%LRORJLFDO�SURFHVVHV���IL[ HG�JURZWK�
V\ VWHP V�
' HSWK�ILOWUDWLRQ�
0 HP EUDQH�ILOWUDWLRQ�
5 HFLUFXODWLQJ�P HGLD�ILOWHU�
' LVLQIHFWLRQ�

/ DUJH�
&RP P HUFLDO�GHYHORSP HQW�
,QGXVWULDO�GHYHORSP HQW�

%LRORJLFDO�SURFHVVHV���VXVSHQGHG�
JURZWK�V\ VWHP V�
%LRORJLFDO�SURFHVVHV���IL[ HG�JURZWK�
V\ VWHP V�
' HSWK�ILOWUDWLRQ�
0 HP EUDQH�ILOWUDWLRQ�
' LVLQIHFWLRQ�

�
$IWHU�WUHDWP HQW��P RVW�V\ VWHP V�UHTXLUH�GLVLQIHFWLRQ�WR�FRQWURO�WKH�KLJK�
FRQFHQWUDWLRQ�RI�SDWKRJHQV��) DFW�VKHHW�� I�OLVWV�DSSURSULDWH�GLVLQIHFWLRQ�RSWLRQV��
' LVLQIHFWLRQ�LV�QRW�UHTXLUHG�DIWHU�UHYHUVH�RVP RVLV��7KH�P HP EUDQH
V�SRUH�VL] H�
UHGXFHV�SDWKRJHQ�FRQFHQWUDWLRQ�E\ �SK\ VLFDO�UHP RYDO��
�
,Q�VHOHFWLQJ�WHFKQRORJ\ ��EURDGHU�HFRORJLFDOO\ �VXVWDLQDEOH�GHYHORSP HQW�REMHFWLYHV��
SDUWLFXODUO\ �JUHHQKRXVH�JDV�HP LVVLRQV��VKRXOG�EH�FRQVLGHUHG��7KH�&LW\ �RI�
0 HOERXUQH
V�7RWDO�: DWHUP DUN�LV�FRP P LWWHG�WR�] HUR�QHW�HP LVVLRQV�E\ �� � � � ��
 � � ��
( P LVVLRQV�IURP �ZDWHU�UHXVH�WHFKQRORJLHV��LQFOXGLQJ�WKH�XVH�RI�HQHUJ\ �IRU�
SXP SLQJ��WUHDWP HQW��DQG�ELRORJLFDO�SURFHVVHV��P XVW�EH�QHXWUDOLVHG��( QHUJ\ �
HIILFLHQF\ �DQG�WKH�JHQHUDWLRQ�RU�WUDGH�RI�UHQHZDEOH�HQHUJ\ �FDQ�KHOS�XV�DFKLHYH�
RXU�JRDO��
�
�

5 HFODLP HG�Z DWHU�XVH�LQ�EXLOGLQJV�
�
6HZHU�P LQLQJ�LV�ZHOO�VXLWHG�WR�FRP P HUFLDO�KLJK�ULVH�GHYHORSP HQWV��ZKHUH�RWKHU�
SRWHQWLDO�ZDWHU�VRXUFHV��OLNH�UDLQZDWHU�KDUYHVWLQJ��DUH�OLP LWHG�GXH�WR�W\ SLFDO�URRI�
GHVLJQV��* UH\ ZDWHU�SURGXFWLRQ�LV�OLP LWHG�E\ �D�ODFN�RI�VKRZHUV�LQ�FRP P HUFLDO�
EXLOGLQJV��,Q�FRP P HUFLDO�KLJK�ULVH�GHYHORSP HQWV��WKH�VHZHU�LV�D�FRQVLVWHQW�ZDWHU�
UHVRXUFH��P DNLQJ�VHZHU�P LQLQJ�WKH�EHVW�RSWLRQ�IRU�ZDWHU�UHXVH�DQG�FRQVHUYDWLRQ��
�



,Q�FRP P HUFLDO�EXLOGLQJV��P RVW�ZDWHU�LV�XVHG�LQ�WRLOHW�IOXVKLQJ��+LJK�TXDOLW\ �SRWDEOH�
ZDWHU�LV�XQQHFHVVDU\ �IRU�WKLV�SXUSRVH��ZKLOH�WUHDWHG�EODFNZDWHU�LV�VXLWDEOH��
SURYLGLQJ�D�JRRG�P DWFK�EHWZHHQ�XVH�DQG�VXSSO\ ��$ �VHZHU�P LQLQJ�SOXP ELQJ�
VFKHP DWLF�IRU�D�KLJK�ULVH�FRP P HUFLDO�GHYHORSP HQW�LV�VKRZQ�LQ�) LJXUH�� � ��
�
6HZHU�P LQLQJ�V\ VWHP V�UHTXLUH�D�GHGLFDWHG�WKLUG�SLSH�WR�GHOLYHU�UHFODLP HG�ZDWHU�
WR�WRLOHWV��6SDFH�IRU�WKH�WKLUG�SLSH�P XVW�EH�LQFOXGHG�LQ�WKH�FRQVWUXFWLRQ�RI�WKH�
EXLOGLQJ��7UHDWP HQW�WHFKQRORJLHV�DUH�DYDLODEOH�LQ�
SDFNDJH�SODQWV
�WKDW�FDQ�EH�
VLWXDWHG�LQ�WKH�EDVHP HQW��
�
3DFNDJH�WUHDWP HQW�V\ VWHP V�DUH�LGHDO�IRU�GHFHQWUDOLVHG�WUHDWP HQW��%HFDXVH�WKH�
RSHUDWLRQ�FDQ�LQFUHDVH�WUHDWP HQW�DQG�H[ WUDFWLRQ�UDWHV�DFFRUGLQJ�WR�GHP DQG��
WKHUH�LV�OLWWOH�RU�QR�RQ�VLWH�VWRUDJH��7KH�UHGXFWLRQ�LQ�VWRUDJH�UHTXLUHP HQWV�P DNH�
WKHVH�V\ VWHP V�JRRG�IRU�XUEDQ�UHWURILWWLQJ��6HZHU�P LQLQJ�V\ VWHP V�KDYH�EHHQ�XVHG�
LQ�$OEHUW�3DUN��DQG�DUH�SODQQHG�IRU�&LW\ �RI�0 HOERXUQH
V�&+ � �EXLOGLQJ��DQG�IRU�
) OHP LQJWRQ�5 DFHFRXUVH��&RP P RQ�
SDFNDJH
�WUHDWP HQW�SODQWV�FRP ELQH�WKH�
WHFKQRORJLHV�OLVWHG�LQ�7DEOH�� �DQG�DUH�DYDLODEOH�IURP �SURSULHWDU\ �FRP SDQLHV��
7KH\ �DUH�RIWHQ�VL] HG�WR�ILW�LQVLGH�D�VKLSSLQJ�FRQWDLQHU��
�
�

� �6WHS�� ��7UHDWLQJ�VWRUP Z DWHU�EHIRUH�GLVFKDUJH�LQWR�
Z DWHUZ D\ V�
�
�

� �� �: DWHU�TXDOLW\ �WDUJHWV�
�
6WRUP ZDWHU�TXDOLW\ �� �WR�SURWHFW�3RUW�3KLOOLS�%D\ 
V�HFRORJ\ ��VWRUP ZDWHU�SROOXWDQW�
DQG�QXWULHQW�ORDGLQJ�VKRXOG�EH�P LQLP LVHG��%HVW�SUDFWLFH�SROOXWDQW�ORDG�UHGXFWLRQ�
WDUJHWV�DUH�FRQVLVWHQW�ZLWK�WKH�8 UEDQ�6WRUP ZDWHU�%HVW�3UDFWLFH�( QYLURQP HQWDO�
0 DQDJHP HQW�REMHFWLYHV�HVWDEOLVKHG�E\ �WKH�9LFWRULDQ�6WRUP ZDWHU�&RP P LWWHH�
�� � � � � ��7KHVH�DUH��

 �WRWDO�VXVSHQGHG�VROLGV���� � �SHU�FHQW�UHGXFWLRQ�LQ�WKH�DYHUDJH�DQQXDO�ORDG�IURP �
WKDW�W\ SLFDOO\ �JHQHUDWHG�IURP �DQ�XUEDQ�FDWFKP HQW��DQG�

 �WRWDO�SKRVSKRURXV�DQG�WRWDO�QLWURJHQ���� � �SHU�FHQW�UHGXFWLRQ�LQ�WKH�DYHUDJH�
DQQXDO�ORDG�IURP �WKDW�W\ SLFDOO\ �JHQHUDWHG�IURP �DQ�XUEDQ�FDWFKP HQW��

 �OLWWHU���� � �SHU�FHQW�UHGXFWLRQ�LQ�OLWWHU�HQWHULQJ�VWRUP ZDWHU�IURP �WKH�VLWH��
�
7KH�&LW\ �RI�0 HOERXUQH
V�' UDLQDJH�3ODQ�� � � � � � � �RXWOLQHV�VWRUP ZDWHU�TXDOLW\ �
WDUJHWV�IRU�WKH�P XQLFLSDOLW\ ��7KH�SODQ�DOVR�FRP P LWV�WR�WKH�DSSOLFDWLRQ�RI�ZDWHU�
VHQVLWLYH�XUEDQ�GHVLJQ��: 68 ' ���
 � � ��&OHDU�JXLGDQFH�DQG�FRP P LWP HQW�WR�: 68 ' �
LV�SURYLGHG�ZLWKLQ�WKH�SODQ��7KH�&LW\ �RI�0 HOERXUQH
V�DGRSWLRQ�RI�: 68 ' �
FRP SOHP HQWV�DQG�HQKDQFHV�WKH�' UDLQDJH�3ODQ��DQG�VWUDWHJLHV�IRU�SHDN�IORZ�
P DQDJHP HQW�DUH�FRQVLVWHQW�ZLWK�: 68 ' �HOHP HQWV��



�
7KH�&LW\ �RI�0 HOERXUQH
V�ZDWHU�P DQDJHP HQW�SROLFLHV�KDYH�EHHQ�GHYHORSHG�WR�
DFKLHYH�VXVWDLQDEOH�ZDWHU�P DQDJHP HQW�WDUJHWV��7KH�WDUJHWV�DUH�P HDVXUDEOH�
LQGLFDWRUV�RI�ZDWHU�P DQDJHP HQW��DQG�P D\ �QHHG�UHYLVLQJ�LI�H[ SHULHQFH�SURYHV�
WKH\ �DUH�QRW�HIIHFWLYH��
�
$FWLRQV�DUH��
�
� ��3UHYHQW�VRLO�VHGLP HQWV��QXWULHQWV��JUDYHO�DQG�SROOXWDQWV�HQWHULQJ�RXU�
VWRUP Z DWHU�V\ VWHP �DQG�Z DWHUZ D\ V��
D��6HW�D�VWRUP ZDWHU�TXDOLW\ �EDVHOLQH�DQG�WDUJHWV�XVLQJ�W\ SLFDO�XUEDQ�ORDGV�
�VHGLP HQWV��VXVSHQGHG�VROLGV��SKRVSKDWHV�DQG�QLWURJHQ��E\ �� � � � ��
E��%\ �� � � � ��� � �SHU�FHQW�RI�FRQVWUXFWLRQ�DQG�GHP ROLWLRQ�DSSOLFDWLRQV�WR�FRQVLGHU�
ZKHWKHU�D�&RQVWUXFWLRQ�0 DQDJHP HQW�3ODQ��DGGUHVVLQJ�VWRUP ZDWHU�SURWHFWLRQ��LV�
UHTXLUHG��
F��$ �ILYH�SHU�FHQW�LQFUHDVH�LQ�SHUP HDEOH�VXUIDFH�DUHD�IRU�&RXQFLO�ODQG�IURP �� � � � ��
G��: RUN�ZLWK�UHOHYDQW�DXWKRULWLHV�WR�LGHQWLI\ �SULRULW\ �VLWHV�IRU�UHYHJHWDWLQJ�
EDQNV�YHUJHV�RI�ZDWHUZD\ V�WR�VORZ�ZDWHU�YHORFLW\ �DQG�SUHYHQW�HURVLRQ�E\ �� � � � ��
5 HYHJHWDWH�� � �SHU�FHQW�RI�WKHVH�E\ �� � � � ��
H��7HQ�KLJK�LP SDFW�LQGXVWULDO�DQG�FRP P HUFLDO�EXVLQHVVHV�WR�XQGHUWDNH�
FRP SUHKHQVLYH�VWRUP ZDWHU�SURWHFWLRQ�SURJUDP �E\ �� � � � ��
�
� ��3UHYHQW�OLWWHU�IURP �HQWHULQJ�WKH�VWRUP Z DWHU�V\ VWHP �DQG�Z DWHUFRXUVH�WR�
LP SURYH�XUEDQ�DHVWKHWLFV�DQG�SUHYHQW�GDP DJH�WR�DTXDWLF�IORUD�DQG�IDXQD��
D��6HW�FRP SUHKHQVLYH�EDVHOLQH�GDWD�ZLWK�EUHDNGRZQ�RI�OLWWHU�E\ �� � � � ��
E��$ �� � �SHU�FHQW�LQFUHDVH�LQ�JURVV�OLWWHU�WUDSV�E\ �� � � � ��
F��$ �� � �SHU�FHQW�UHGXFWLRQ�LQ�OLWWHU�E\ �� � � � ��
G��$ �� � �SHU�FHQW�UHGXFWLRQ�LQ�FLJDUHWWH�EXWWV�E\ �� � � � ��
H��$ �ILYH�SHU�FHQW�LQFUHDVH�LQ�QXP EHU�RI�SHRSOH�HGXFDWHG�DQG�RU�LQYROYHG�LQ�ZDWHU�
TXDOLW\ �DFWLYLWLHV�E\ �� � � � ��
�
�
� ��0 LQLP LVH�SHVWLFLGH�DQG�KHUELFLGH�XVH�E\ �HQFRXUDJLQJ�VXVWDLQDEOH�
ODQGVFDSLQJ�SUDFWLFHV��
D��( VWDEOLVK�EDVHOLQH�GDWD�IRU�KHUELFLGHV�DQG�SHVWLFLGHV�XVHG�E\ �WKH�&LW\ �RI�
0 HOERXUQH�E\ �� � � � ��
E��&KHP LFDO�0 DQDJHP HQW�3ODQV�WR�EH�SUHSDUHG�IRU�WKH�&LW\ �RI�0 HOERXUQH
V�3DUNV�
DQG�* DUGHQV�E\ �� � � � ��
F��7KH�&LW\ �RI�0 HOERXUQH�WR�LGHQWLI\ �RSSRUWXQLWLHV�IRU�ELRORJLFDO�FRQWURO�
WHFKQLTXHV��DQG�WULDO�RQH��E\ �� � � � ��
�
� ��3URP RWH�JUH\ Z DWHU�DQG�UDLQZ DWHU�XVH�WR�VDYH�Z DWHU�DQG�UHGXFH�
VWRUP Z DWHU�UXQ�RII��
D��$ �� � �SHU�FHQW�LQFUHDVH�LQ�JUH\ ZDWHU�UDLQZDWHU�V\ VWHP V�EHLQJ�XVHG�LQ�
P XQLFLSDOLW\ �E\ �� � � � ��
E��8 QGHUWDNH�WZR�GHP RQVWUDWLRQ�URRIWRS�JDUGHQ�SURJUDP V�E\ �� � � � ��



F��,QFRUSRUDWH�VXVWDLQDEOH�ZDWHU�GHVLJQ�SUDFWLFHV�LQ�� � �SHU�FHQW�RI�&LW\ �RI�
0 HOERXUQH�XUEDQ�GHVLJQ�SURMHFWV�E\ �� � � � ��
G��7KUHH�SDUNV�WR�LQFRUSRUDWH�: 68 ' �SURMHFWV�E\ �� � � � ��
H��7ZR�GHP RQVWUDWLRQV�RI�URDG�OD\ RXW�WR�EH�FRQVWUXFWHG�ZLWK�DSSOLFDWLRQ�RI�: 68 ' �
E\ �� � � � ��
I��2 QH�&LW\ �RI�0 HOERXUQH�VZLP P LQJ�SRRO�WR�LP SOHP HQW�UDLQZDWHU�KDUYHVWLQJ�E\ �
� � � � ��
J��&LW\ �RI�0 HOERXUQH�ZDWHU�UHF\ FOLQJ�SURMHFWV�WR�KDYH�QHXWUDO�RU�UHGXFHG�OHYHO�RI�
JUHHQKRXVH�JDV�HP LVVLRQV��
�
�

� �� �' HWHUP LQH�3ROOXWDQW�/ RDGV�DQG�6WRUP Z DWHU�WUHDWP HQW�
P HDVXUHV�
�
%HVW�SUDFWLFH�XUEDQ�VWRUP ZDWHU�P DQDJHP HQW�DLP V�WR�P HHW�P XOWLSOH�REMHFWLYHV�
LQFOXGLQJ��

 �SURYLGLQJ�IORRG�FRQYH\ DQFH�WR�UHGXFH�YHORFLWLHV��

 �SURWHFWLQJ�GRZQVWUHDP �DTXDWLF�HFRV\ VWHP V��

 �UHP RYLQJ�FRQWDP LQDQWV��DQG�

 �SURP RWLQJ�: 68 ' �HOHP HQWV�DV�SDUW�RI�WKH�XUEDQ�IRUP ��
�
6WRUP ZDWHU�V\ VWHP V�SURYLGH�LQIUDVWUXFWXUH�WR�DYRLG�QXLVDQFH�IORRGLQJ�DQG�IORRG�
GDP DJH�WR�SXEOLF�DQG�SULYDWH�SURSHUW\ ��6WRUP ZDWHU�V\ VWHP V�DOVR�SURYLGH�RQ�VLWH�
VWRUP ZDWHU�UHWHQWLRQ�DQG�GHWHQWLRQ��SURWHFWLQJ�GRZQVWUHDP �DTXDWLF�HFRV\ VWHP V�
IURP �LQFUHDVHG�IORZ�YROXP HV�DQG�UDWHV��
�
8 UEDQLVDWLRQ�SURGXFHV�P DQ\ �FRQWDP LQDQWV��' XULQJ�VWRUP V�RU�KHDY\ �UDLQIDOO��
WKHVH�FRQWDP LQDQWV�FDQ�EH�ZDVKHG�RU�EORZQ�LQWR�ZDWHUZD\ V��DIIHFWLQJ�WKHLU�
KHDOWK��%HVW�SUDFWLFH�VWRUP ZDWHU�P DQDJHP HQW�SURYLGHV�IRU�WUHDWP HQW�RI�UXQ�RII��
7UHDWP HQW�UHP RYHV�ZDWHU��ERUQH�FRQWDP LQDQWV��SURWHFWLQJ�WKH�HQYLURQP HQWDO��
VRFLDO�DQG�HFRQRP LF�YDOXHV�RI�UHFHLYLQJ�ZDWHUZD\ V��
�
3ROOXWDQWV�RI�P DQ\ �W\ SHV�DQG�VL] HV�DUH�FDUULHG�LQ�VWRUP ZDWHU��DQG�QR�VLQJOH�
WUHDWP HQW�P HDVXUH�FDQ�HIIHFWLYHO\ �WUHDW�WKHP �DOO��7KH�GHVLJQ�RI�P RVW�VWRUP ZDWHU�
SROOXWDQW�UHP RYDO�SURFHVVHV��P HDQ�WKDW�RQO\ �VRP H�SROOXWDQWV�FDQ�EH�WDUJHWHG��$ �
FRP ELQDWLRQ�RI�WUHDWP HQWV�LV�UHTXLUHG�WR�UHP RYH�DOO��RU�P RVW��VWRUP ZDWHU�
SROOXWDQWV��
�
$ �VHULHV�RI�WUHDWP HQW�P HDVXUHV�WKDW�FROOHFWLYHO\ �DGGUHVV�DOO�VWRUP ZDWHU�SROOXWDQWV�
LV�FDOOHG�D�
WUHDWP HQW�WUDLQ
��7KH�VHOHFWLRQ�DQG�RUGHU�RI�WUHDWP HQWV�LV�YLWDO�WR�WKH�
HIIHFWLYHQHVV�RI�D�WUHDWP HQW�WUDLQ��&RDUVHU�SROOXWDQWV�JHQHUDOO\ �UHTXLUH�UHP RYDO�
VR�WKDW�WUHDWP HQWV�WKDW�WDUJHW�ILQH�SROOXWDQWV�FDQ�RSHUDWH��7KH�SUR[ LP LW\ �RI�D�
WUHDWP HQW�WR�LWV�VRXUFH�LV�DQRWKHU�IDFWRU�WR�FRQVLGHU��DV�LV�WKH�GLVWULEXWLRQ�RI�
WUHDWP HQWV�WKURXJKRXW�D�FDWFKP HQW��
�



7KH�LQGLYLGXDO�VWRUP ZDWHU�WUHDWP HQW�P HDVXUHV�RXWOLQHG�LQ�7DEOH�6HYHQ�FDQ�EH�
XVHG�WRJHWKHU�WR�WUHDW�SROOXWDQWV�JHQHUDWHG�LQ�DQ�XUEDQ�DUHD��
�
�

7DEOH�� ��

6LWH�FRQGLWLRQV�DQG�EHQHILWV�RI�VWRUP Z DWHU�WUHDWP HQWV�
�
7UHDWP HQW�
0 HDVXUH�

3RWHQWLDO�
EHQHILWV�

6XLWDEOH�VLWH�
FRQGLWLRQV�

8 QVXLWDEOH�
FRQGLWLRQV�

* URVV�SROOXWDQW�
WUDSV��
�) DFW�6KHHW�� G��

5 HGXFHV�OLWWHU�DQG�
GHEULV���
&DQ�UHGXFH�
VHGLP HQW��
3UHWUHDWP HQW�IRU�
RWKHU�P HDVXUHV��

&RQYHQWLRQDO�
GUDLQDJH�V\ VWHP V�

6LWHV�ODUJHU�WKDQ�
� � � �KD��
1 DWXUDO�FKDQQHOV�

6HGLP HQW�EDVLQV�
�) DFW�6KHHW�� F��

&RXUVH�VHGLP HQW�
FDSWXUH��
7HP SRUDU\ �
LQVWDOODWLRQ���
3UHWUHDWP HQW�IRU�
RWKHU�P HDVXUHV���

1 HHG�DYDLODEOH�
ODQG�DUHD��

3UR[ LP LW\ �WR�
DLUSRUWV�

5 DLQZDWHU�WDQN��
�) DFW�6KHHW�� D��

6WRUDJH�IRU�UHXVH��
6HGLP HQW�UHP RYDO�
LQ�WDQN��
) UHTXHQW�IORRG�
UHWDUGDWLRQ��

3UR[ LP LW\ �WR�URRI��
6XLWDEOH�VLWH�IRU�
JUDYLW\ �IHHG�
,QFRUSRUDWH�WR�
XUEDQ�GHVLJQ�

1 RQ�URRI�UXQ�RII�
WUHDWP HQW�

9HJHWDWHG�VZDOHV��
�) DFW�6KHHW�� D��

0 HGLXP �DQG�ILQH�
SDUWLFXODWH�
UHP RYDO��
6WUHHWVFDSH�
DP HQLW\ ��
3DVVLYH�LUULJDWLRQ��

0 LOG�VORSHV��� �IRXU�
SHU�FHQW��

6WHHS�VORSHV�

%XIIHU�VWULSV��
�) DFW�6KHHW�� D��

3UHWUHDWP HQW�RI�
UXQ�RII�IRU�
VHGLP HQW�UHP RYDO��
6WUHHWVFDSH�
DP HQLW\ ��

) ODW�WHUUDLQ� 6WHHS�WHUUDLQ�

%LRUHWHQWLRQ�
V\ VWHP ��
�) DFW�6KHHW�� E��

) LQH�DQG�VROXEOH�
SROOXWDQWV�
UHP RYDO��
6WUHHWVFDSH�
DP HQLW\ ��
) UHTXHQW�IORRG�
UHWDUGDWLRQ��

) ODW�WHUUDLQ� 6WHHS�WHUUDLQ�
+LJK�JURXQGZDWHU�
WDEOH�



3RQGV��
�) DFW�6KHHW�� F��

6WRUDJH�IRU�UHXVH��
) LQH�VHGLP HQW�
VHWWOLQJ��
) ORRG�UHWDUGDWLRQ��
&RP P XQLW\ �DQG�
ZLOGOLIH�DVVHW��

6WHHS�WHUUDLQ�ZLWK�
FRQILQHG�YDOOH\ V�

3UR[ LP LW\ �WR�
DLUSRUWV��ODQGILOO�

: HWODQGV��
�) DFW�6KHHW�� D�
DQG�� E��

&RP P XQLW\ �DVVHW��
0 HGLXP �WR�ILQH�
SDUWLFXODWH�DQG�
VRP H�VROXEOH�
SROOXWDQW�UHP RYDO��
) ORRG�UHWDUGDWLRQ��
6WRUDJH�IRU�UHXVH��
: LOGOLIH�KDELWDW��

) ODW�WHUUDLQ� 6WHHS�WHUUDLQ�
+LJK�JURXQGZDWHU�
WDEOH�
$FLG�VXOSKDWH�VRLOV�

5 HWDUGLQJ�EDVLQV�
�) DFW�6KHHW�� F��

) ORRG�UHWDUGDWLRQ��
&RP P XQLW\ �DVVHW��

$YDLODEOH�VSDFH� / LP LWHG�DYDLODEOH�
VSDFH�
9HU\ �IODW�WHUUDLQ�

�
6LWH�FRQGLWLRQV�DQG�WKH�FKDUDFWHULVWLFV�RI�WKH�WDUJHW�SROOXWDQW�V��ZLOO�REYLRXVO\ �
LQIOXHQFH�WUHDWP HQW�P HDVXUH�VHOHFWLRQ��&OLP DWH�FRQGLWLRQV�DUH�DQRWKHU�LP SRUWDQW�
IDFWRU�WR�FRQVLGHU��LQIOXHQFLQJ�WKH�K\ GURORJLF�GHVLJQ��&OLP DWH�FDQ�DOVR�SOD\ �D�
P DMRU�SDUW�LQ�WKH�VXFFHVV��RU�IDLOXUH��RI�SROOXWDQW�UHP RYDO��$Q�RYHUULGLQJ�
P DQDJHP HQW�REMHFWLYH�FDQ�KHOS�GHWHUP LQH�ZKDW�WUHDWP HQW�SURFHVV�LV�OLNHO\ �WR�EH�
IHDVLEOH��) LJXUH�� � �VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�P DQDJHP HQW�LVVXHV��OLNHO\ �
SROOXWDQW�VL] HV�DQG�WUHDWP HQW�SURFHVVHV��
�
) LJXUH�� � �VKRZV�WKH�LQWHU�UHODWLRQVKLS�EHWZHHQ�VWRUP ZDWHU�SROOXWDQW�SDUWLFOH�VL] H��
DQG�WKH�VXLWDEOH�W\ SHV�RI�WUHDWP HQW�P HDVXUHV�WKDW�FDQ�EH�XVHG�IRU�HDFK�VL] H��
7KLV�DOVR�WDNHV�LQWR�DFFRXQW�WKHLU�ZDWHU�IORZ�FDSDFLW\ ��K\ GUDXOLF�ORDGLQJ���
�
6WRUP ZDWHU�WUHDWP HQWV�WKDW�WDUJHW�WKH�UHP RYDO�RI�JURVV�SROOXWDQWV�DQG�FRXUVH�
VHGLP HQWV���LQFOXGLQJ�JURVV�SROOXWDQW�WUDSV�DQG�VHGLP HQW�EDVLQV���FDQ�RSHUDWH�
XQGHU�KLJK�K\ GUDXOLF�ORDGLQJ��7KLV�P HDQV�WKH\ �FDQ�WUHDW�KLJK�IORZ�UDWHV�IRU�D�
JLYHQ�VL] H�RI�XQLW��7KLV�LV�UHIOHFWHG�E\ �WKH�SURFHVV�RI�SROOXWDQW�UHP RYDO�XVHG��
6HGLP HQWDWLRQ��RU�D�UDSLG�SURFHVV�RI�SK\ VLFDO�VFUHHQLQJ��DUH�ERWK�VXLWDEOH�
WUHDWP HQWV�IRU�JURVV�DQG�RU�FRDUVH�SROOXWDQWV��6HH�) LJXUH�� � �IRU�P RUH�GHWDLOV��
�
7UHDWP HQWV�IRU�VP DOOHU�SROOXWDQW�SDUWLFOHV��LQFOXGLQJ�QXWULHQWV�DQG�P HWDOV��FDQ�
LQFOXGH�VHGLP HQWDWLRQ��ELR�ILOP �DGVRUSWLRQ�DQG�ELRORJLFDO�WUDQVIRUP DWLRQ��7KHVH�
WUHDWP HQWV�XVH�YHJHWDWLRQ�DV�WKH�ILOWHULQJ�VXUIDFH�DUHD��DQG�WR�VSUHDG�DQG�UHGXFH�
IORZ�YHORFLWLHV��9HJHWDWLRQ�HQKDQFHV�VHGLP HQWDWLRQ�DQG�SURYLGLQJ�D�VXEVWUDWH�IRU�
ELRILOP �JURZWK�DQG�ELRORJLFDO�XSWDNH�RI�VROXEOH�SROOXWDQWV��* UDVV�VZDOHV��
YHJHWDWHG�EXIIHU�VWULSV��VXUIDFH�ZHWODQGV�DQG�LQILOWUDWLRQ�V\ VWHP V�WDNH�ORQJHU�WKDQ�
JURVV�SROOXWDQW�WUDSV�WR�UHP RYH�SROOXWDQWV��&RQVHTXHQWO\ ��WKH�K\ GUDXOLF�ORDGLQJ�
RQ�WKHVH�WUHDWP HQW�P HDVXUHV�LV�VP DOO�UHODWLYH�WR�WKH�JURVV�SROOXWDQW�UHP RYDO�



P HDVXUHV��$ �ODUJHU�SURSRUWLRQ�RI�ODQG�LV�UHTXLUHG�IRU�WUHDWP HQW�RI�VP DOOHU�
SROOXWDQW�SDUWLFOHV��
�
�

� �6WHS�� ��$ SSURYDOV��GHVLJQ�DQG�P RGHOOLQJ�QHHGHG�IRU�
: 68 ' �
�

� �� �&RQVLGHULQJ�Z DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�LQ�WKH�EURDGHU�
HQYLURQP HQW�
�

%HVW�SODQQLQJ�SUDFWLFHV�
�
3ODQQLQJ�IRU�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ��: 68 ' ��HOHP HQWV�VKRXOG�EH�SDUW�RI�DQ�
XUEDQ�GHYHORSP HQW�IURP �WKH�YHU\ �EHJLQQLQJ��/ DQG�XVH�SODQQLQJ�WHFKQLTXHV�DQG�
FRQFHSWV�VKRXOG�EH�DSSOLHG�WR�GHYHORSP HQW�OD\ RXWV�WR�ILQG�DOO�RSSRUWXQLWLHV�IRU�
WKH�LQFOXVLRQ�RI�: 68 ' �HOHP HQWV��$ �IXQFWLRQDO�ZDWHU�WUHDWP HQW�IDFLOLW\ �FDQ�
EHFRP H�D�ZDWHU�IHDWXUH��HQKDQFLQJ�WKH�DHVWKHWLF��DP HQLW\ �DQG�UHFUHDWLRQ�
RSSRUWXQLWLHV�RI�DQ�DUHD��DV�ZHOO�DV�SURWHFWLQJ�LWV�HQYLURQP HQWDO�YDOXHV��
�
�

2 SHQ�VSDFH�OD\ RXW�
�
7KH�LQWHJUDWLRQ�RI�RSHQ�VSDFH�ZLWK�FRQVHUYDWLRQ�FRUULGRUV��VWRUP ZDWHU�
P DQDJHP HQW�V\ VWHP V�DQG�UHFUHDWLRQDO�IDFLOLWLHV�LV�D�IXQGDP HQWDO�REMHFWLYH�RI�
: 68 ' ��2 SHQ�VSDFH�DUHDV�FRXOG�LQFOXGH�VWRUP ZDWHU�FRQYH\ DQFH�DQG�WUHDWP HQW�
V\ VWHP V�DV�ODQGVFDSH�IHDWXUHV��: KHQ�ORFDWLQJ�RSHQ�VSDFH�DUHDV�FRQVLGHU��

 �WKH�DOLJQP HQW�RI�RSHQ�VSDFHV�DORQJ�QDWXUDO�GUDLQDJH�OLQHV��

 �WKH�SURWHFWLRQ�HQKDQFHP HQW�DUHDV�RI�FRQWDLQLQJ�QDWXUDO�ZDWHU�IHDWXUHV�DQG�
RWKHU�HQYLURQP HQWDO�YDOXHV�E\ �ORFDWLQJ�WKHP �ZLWKLQ�RSHQ�VSDFH�VXFK�DV�WKH�<DUUD�
5 LYHU�DQG�9LFWRULD�+ DUERXU��DQG�

 �WKH�XVH�RI�RSHQ�VSDFH�WR�OLQN�SXEOLF�DQG�SULYDWH�DUHDV�DQG�FRP P XQLW\ �DFWLYLW\ �
QRGHV��HVSHFLDOO\ �LQ�QHZ�GHYHORSP HQWV��
�
�

5 RDG�OD\ RXWV�DQG�VWUHHWVFDSLQJ�
�
0 RVW�LP SHUYLRXV�KDUG�VXUIDFHV�LQ�XUEDQ�GHYHORSP HQWV�DUH�URDGV��5 RDG�GHVLJQV�
FDQ�FKDQJH�WKH�ZD\ �ZDWHU�LV�WUDQVSRUWHG�WKURXJK�DQ�DUHD��5 RDGV�DOVR�JHQHUDWH�
ZDWHU�ERUQH�VWRUP ZDWHU�FRQWDP LQDQWV��LQFOXGLQJ�ILQH�VHGLP HQWV��P HWDOV�DQG�
K\ GURFDUERQV��WKDW�FDQ�GDP DJH�UHFHLYLQJ�ZDWHUZD\ �KHDOWK��5 RDG�DOLJQP HQWV�DQG�



VWUHHWVFDSHV�VKRXOG�EH�FDUHIXOO\ �SODQQHG��$SSURSULDWH�: 68 ' �GUDLQDJH�HOHP HQWV�
LQFOXGH��

 �ELRUHWHQWLRQ�V\ VWHP V��DQG�

 �YHJHWDWHG�VZDOHV�WKDW�FROOHFW��DWWHQXDWH��FRQYH\ �DQG�WUHDW�UXQ�RII�EHIRUH�
GLVFKDUJH�WR�UHFHLYLQJ�ZDWHUZD\ V��
�
5 RDGV�DQG�VWUHHWVFDSHV�DUH�FRQWLQXDOO\ �XSJUDGHG�LQ�WKH�&LW\ �RI�0 HOERXUQH��
2 SSRUWXQLWLHV�H[ LVW�IRU�LQFRUSRUDWLQJ�VWRUP ZDWHU�HOHP HQWV�LQ�URDGZD\ V�E\ �
GLYHUWLQJ�IORZ�URDGV�WR�D�WUHDWP HQW�V\ VWHP ��7UDGLWLRQDO�URDG�IHDWXUHV��P HGLDQV��
WUDIILF�FDOP LQJ�ED\ V��VWUHHW�WUHHV�DQG�FDU�SDUNLQJ�QRGHV��ZRXOG�QHHG�WR�EH�
ORZHUHG�EHORZ�URDG�OHYHO�WR�FROOHFW�UXQ�RII�IURP �WKH�URDG��2 WKHU�IHDWXUHV�VXFK�DV�
NHUE�DQG�FKDQQHO�FRXOG�EH�UHSODFHG�ZLWK�JUDVV�VZDOHV��
�
6WUHHW�WUHHV�FDQ�EH�UHWURILWWHG�LQWR�VWRUP ZDWHU�WUHDWP HQW�ELRUHWHQWLRQ�SODQWHU�
ER[ HV��6WRUP ZDWHU��GLYHUWHG�LQWR�WKH�SODQWHU�ER[ ��LV�ILOWHUHG�WKURXJK�D�VDQG\ �ORDP �
SULRU�WR�GLVFKDUJH�WR�WKH�VWRUP ZDWHU�V\ VWHP V��) LJXUH�� � �VKRZV�D�VHULHV�RI�LP DJHV�
RI�VWUHHW�SODQWHU�ER[ HV�ZKLFK�GLYHUW�URDG�UXQ�RII�WR�D�VDQG\ �ORDP �ILOWHU�P HGLD��
�
0 HGLDQV�DQG�WUDIILF�FDOP LQJ�ED\ V�FDQ�EH�UHWURILWWHG�DV�ELRUHWHQWLRQ�V\ VWHP V��OLNH�
LQ�&UHP RUQH�6WUHHW��5 LFKP RQG��
�
7KH�YHJHWDWHG�DUHD�RQ�WKH�OHIW�RI�) LJXUH�� � �FRXOG�EH�UHWURILWWHG�WR�LQFOXGH�D�
VWRUP ZDWHU�HQWUDQFH��: DWHU�WUHDWHG�E\ �WKH�V\ VWHP ��DQG�H[ FHVV�VWRUP ZDWHU��LV�
GLYHUWHG�EDFN�WR�WKH�VLGH�HQWU\ �SLW��
�
�

/ RW�OD\ RXWV�
�
7KH�&LW\ �RI�0 HOERXUQH�LV��RI�FRXUVH��KLJKO\ �XUEDQLVHG��ZLWK�OLWWOH�GHYHORSP HQW�RI�
QHZ�ORWV�LQ�WKH�P XQLFLSDOLW\ ��1 HYHUWKHOHVV��LW�LV�XVHIXO�WR�FRQVLGHU�WKH�LQWHJUDWLRQ�
RI�RSHQ�VSDFH�ZLWK�: 68 ' �HOHP HQWV��
�
: 68 ' �SURP RWHV�WKH�XVH�RI�VP DOOHU��FRP SDFW�KRXVLQJ�ORWV��DGMDFHQW�WR�RSHQ�
VSDFHV�IRU�FRP P XQLW\ �DFFHVV��: 68 ' �HOHP HQWV��VXFK�DV�QDWXUDO�DQG�ODQGVFDSHG�
ZDWHU�IHDWXUHV��FRXOG�IRUP �WKH�ORFDO�VWRUP ZDWHU�GUDLQDJH�V\ VWHP ��1 DWXUDO�
ODQGVFDSH�IHDWXUHV��LQFOXGLQJ�VLJQLILFDQW�UHP QDQW�YHJHWDWLRQ�DQG�QDWXUDO�
ZDWHUZD\ V�VKRXOG�EH�LQFRUSRUDWHG�ZLWKLQ�RSHQ�VSDFH�ZKHUHYHU�SRVVLEOH��
+RXVLQJ�ORWV�VKRXOG�EH�FRQILJXUHG�DURXQG�WKH�RSHQ�VSDFH��JLYLQJ�YLHZV�DQG�
DFFHVV�WR�WKH�RSHQ�VSDFH��&RQQHFWLQJ�KRP HV�WR�RSHQ�VSDFH�P HDQV�VP DOOHU�ORWV�
DUH�SRVVLEOH���OHVV�ODZQ�DQG�JDUGHQ�DUHD�LV�QHHGHG�RQ�HDFK�ORW�ZKHQ�RSHQ�VSDFH�
LV�UHDGLO\ �DFFHVVLEOH��/ RWV�ZLWK�GLUHFW�DFFHVV�WR�RSHQ�VSDFH�DQG�ZDWHU�IHDWXUHV�
ZRXOG�P RVW�OLNHO\ �KDYH�KLJKHU�YDOXHV�WKDQ�FRQYHQWLRQDO�ORWV��
�
7KLV�DSSURDFK�LV�XVHIXO�WR�HYDOXDWH�QHZ�GHYHORSP HQWV�DQG�WKHLU�UHODWLRQVKLS�WR�
QDWXUDO�GUDLQDJH�OLQHV��



�
�

� �� �$SSOLFDWLRQ�WR�GHYHORSP HQW�VFDOHV�
�
) LYH�6WHSV�WR�: 68 ' �KHOSV�XVHUV�DSSO\ �D�GHP DQG�P DQDJHP HQW�DQG�ILW�IRU�
SXUSRVH�DSSURDFK�WR�ZDWHU�P DQDJHP HQW��
�
%HORZ�LV�D�VXP P DU\ �RI�GLIIHUHQW�: 68 ' �DSSOLFDWLRQV��
�
�

/ RZ �GHQVLW\ �UHVLGHQWLDO�
�
( [ SHFWHG�SRWDEOH�P DLQV�ZDWHU�VDYLQJV�IRU�W\ SLFDO�UHVLGHQWLDO�KRXVHKROGV�ZLWK�
: 68 ' �HOHP HQWV�DUH�SUHVHQWHG�LQ�) LJXUH�� � ��$ �FRP ELQDWLRQ�RI�GHP DQG�
P DQDJHP HQW��XVLQJ�WUHDWHG�ZDVWHZDWHU�RU�JUH\ ZDWHU�IRU�WRLOHW�IOXVKLQJ�DQG�
JDUGHQ�ZDWHULQJ��DQG�UDLQZDWHU�LQ�KRW�ZDWHU�V\ VWHP V�RIIHUV�WKH�ELJJHVW�VDYLQJ��,Q�
WKLV�H[ DP SOH��KRW�ZDWHU�GHP DQG�LV�DVVXP HG�WR�EH�DERXW�� � �SHU�FHQW�RI�LQGRRU�
ZDWHU�XVH��7KHVH�SUHOLP LQDU\ �HVWLP DWHV�VKRZ�WKH�SRWHQWLDO�KLHUDUFK\ �RI�ZDWHU�
VDYLQJV�IRU�WKH�DYHUDJH�KRXVHKROG��
�
7KH�JUHDWHVW�SRWDEOH�P DLQV�ZDWHU�VDYLQJ�� � � �SHU�FHQW��FRXOG�EH�DFKLHYHG�E\ �
FRP ELQLQJ�GHP DQG�P DQDJHP HQW��2 SWLRQ�2 QH���XVLQJ�UDLQZDWHU�IRU�KRW�ZDWHU�
�2 SWLRQ�7ZR��DQG�XVLQJ�UHFODLP HG�ZDWHU�RU�JUH\ ZDWHU�IRU�WRLOHW�IOXVKLQJ�DQG�
JDUGHQ�LUULJDWLRQ��2 SWLRQ�7KUHH���
�
,Q�WKH�DEVHQFH�RI�UHFODLP HG�ZDWHU��VHZHU�P LQLQJ�RU�D�
WKLUG�SLSH
�UHWLFXODWHG�
WUHDWHG�ZDVWHZDWHU�V\ VWHP ��RU�JUH\ ZDWHU�V\ VWHP V��WKH�FRP ELQDWLRQ�RI�GHP DQG�
P DQDJHP HQW��2 SWLRQ�2 QH��DQG�UDLQZDWHU�XVHG�IRU�WRLOHW�IOXVKLQJ�DQG�JDUGHQ�
ZDWHULQJ��2 SWLRQ�) RXU��SURYLGHV�D�� � �SHU�FHQW�VDYLQJ��
�
' HYHORSP HQW�VFDOH��OD\ RXW��SUR[ LP LW\ �WR�ZDVWHZDWHU�WUHDWP HQW�IDFLOLWLHV�DQG�ORFDO�
FOLP DWH�VKRXOG�DOO�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�LQ�VHWWLQJ�LQGLYLGXDO�WDUJHWV�IRU�
ZDWHU�GHP DQG�UHGXFWLRQ��
�
�

+ LJK�ULVH�UHVLGHQWLDO�GHYHORSP HQW�
�
+LJK�ULVH�XUEDQ�GHYHORSP HQW�LV�W\ SLFDO�RI�SUHVHQW�DQG�IXWXUH�UHVLGHQWLDO�JURZWK�
ZLWKLQ�WKH�&LW\ �RI�0 HOERXUQH��,Q�KLJK�ULVHV��UHVLGHQWLDO�ZDWHU�GHP DQG�LV�VLP LODU�WR�
D�W\ SLFDO�KRXVHKROG�ZLWK�WKH�H[ FOXVLRQ�RI�JDUGHQ�LUULJDWLRQ��6WRUP ZDWHU�FDSWXUH�
IURP �WKH�URRI�LV�OLP LWHG�DV�RQO\ �D�VP DOO�VXUIDFH�DUHD�LV�DYDLODEOH�WR�FDSWXUH�ZDWHU�
IRU�D�ODUJH�QXP EHU�RI�UHVLGHQWV��$ �FRP ELQDWLRQ�RI�2 SWLRQV�2 QH��GHP DQG�



P DQDJHP HQW��DQG�UHFODLP HG�RU�JUH\ ZDWHU�IRU�WRLOHW�XVH��2 SWLRQ�7KUHH��LV�
UHFRP P HQGHG��
�
/ RZ�GHQVLW\ �KRXVHKROGV�FDQ�FRP ELQH�ZDWHU�HIILFLHQFLHV��UDLQZDWHU�KDUYHVWLQJ�
DQG�LQ�VRP H�FDVHV�JUH\ ZDWHU�WHFKQRORJLHV�WR�UHGXFH�ZDWHU�FRQVXP SWLRQ��
�
�

&RP P HUFLDO�RIILFH�GHYHORSP HQW�
�
7\ SLFDOO\ �LQ�RIILFH�EXLOGLQJV��ZDWHU�XVDJH�LV�GRP LQDWHG�E\ �WRLOHW�IOXVKLQJ��
5 HODWLYHO\ �VP DOO�GHP DQG�H[ LVWV�IRU�GULQNLQJ�ZDWHU�DQG�JDUGHQ�LUULJDWLRQ��7KHUH�LV�
P LQLP DO�VKRZHULQJ�LQ�WKHVH�EXLOGLQJV��VR�OLWWOH�JUH\ ZDWHU�LV�SURGXFHG�RQ�VLWH��$ �
FRP ELQDWLRQ�RI�GHP DQG�P DQDJHP HQW��2 SWLRQ�2 QH��DQG�UHFODLP HG�ZDWHU�IRU�WRLOHW�
IOXVKLQJ��YDULDWLRQ�RI�2 SWLRQ�7KUHH�LQYROYLQJ�VHZHU�P LQLQJ��LV�UHFRP P HQGHG��
�
�
�
�
�
�

( YHQWV�DQG�LQVWLWXWLRQV�GHYHORSP HQW�
�
7KH�FRP P HUFLDO�VHFWRU�LQFOXGHV�RIILFHV��VFKRROV��XQLYHUVLWLHV��KRVSLWDOV��P DUNHWV�
DQG�HYHQW�YHQXHV�OLNH�WKH�0 HOERXUQH�&ULFNHW�* URXQG��) OHP LQJWRQ�5 DFHFRXUVH�
DQG�WKH�0 HOERXUQH�0 XVHXP ��
�
7KHVH�YHQXHV�FDQ�UHGXFH�ZDWHU�GHP DQG�WKURXJK�HIILFLHQW�WRLOHWV��VKRZHUV�DQG�
DSSOLDQFHV��2 SWLRQ�2 QH���%XLOGLQJV�ZLWK�ODUJH�FDWFKP HQW�DUHDV��D�ODUJH�URRI�DUHD��
IRU�H[ DP SOH��FDQ�KDUYHVW�UDLQZDWHU�IRU�WRLOHW�IOXVKLQJ��2 SWLRQ�7ZR���7KHVH�W\ SHV�
RI�GHYHORSP HQWV�RIWHQ�KDYH�ODUJH�JDUGHQV�VR�UDLQZDWHU�KDUYHVWLQJ�IRU�LUULJDWLRQ�LV�
DOVR�SRVVLEOH��2 SWLRQ�7KUHH���6WRUP ZDWHU�FRXOG�DOVR�EH�KDUYHVWHG�IURP �ODUJH�FDU�
SDUN�DUHDV��
�
�

0 L[ HG�XVH�XUEDQ�GHYHORSP HQW�
�
0 L[ HG�XVH�GHYHORSP HQWV�LQ�WKH�&LW\ �RI�0 HOERXUQH�XVXDOO\ �FRP ELQH�UHVLGHQWLDO�
ZLWK�FRP P HUFLDO�XVHV��7KH�EXLOGLQJ�KHLJKW��GHQVLW\ ��ODQGVFDSH�DUHD�DQG�XVH�ZLOO�
GHWHUP LQH�WKH�: 68 ' �VWUDWHJ\ ��7KH�UDWLR�RI�VWRUP ZDWHU�URRI�UXQ�RII�WR�WKH�QXP EHU�
RI�UHVLGHQWV�ZLOO�GHWHUP LQH�WKH�IHDVLELOLW\ �RI�UDLQZDWHU�KDUYHVWLQJ��2 IWHQ��JUH\ ZDWHU�
FDQ�EH�FROOHFWHG�DV�DQ�DOWHUQDWLYH�ZDWHU�VRXUFH�IRU�WRLOHW�IOXVKLQJ�DQG�JDUGHQ�
LUULJDWLRQ��2 SWLRQ�7KUHH���$ �FRP ELQDWLRQ�RI�2 SWLRQ�2 QH�DQG�2 SWLRQ�7KUHH�LV�
UHFRP P HQGHG��



�
�

,QGXVWULDO�GHYHORSP HQW�
�
,QGXVWULDO�ZDWHU�XVHV�DUH�JHQHUDOO\ �GHWHUP LQHG�E\ �WKH�W\ SH�RI�LQGXVWU\ �DQG�WKH�
VLWH��: DWHU�XVHV�UDQJH�IURP �FRROLQJ�ZDWHU�IRU�LQGXVWULDO�HTXLSP HQW�WR�YHU\ �KLJK�
SXULW\ �ZDWHU�XVHG�E\ �WHFKQRORJ\ �FRP SDQLHV��,QGXVWU\ �VKRXOG�GHP RQVWUDWH�EHVW�
ZDWHU�P DQDJHP HQW�SUDFWLFH�DQG�XVH�ILW�IRU�SXUSRVH�ZDWHU��0 XOWLSOH�XVHV�RI�ZDWHU�
ZLWKLQ�D�P DQXIDFWXULQJ�VLWH�DUH�SRVVLEOH��DV�LV�WKH�XVH�RI�UHFODLP HG�ZDWHU�IRU�
SURFHVV�FRROLQJ��DQG�WKH�KDUYHVWLQJ�RI�VWRUP ZDWHU�IRU�RQ�VLWH�XVH��
�
7KH�&LW\ �RI�0 HOERXUQH�LV�KRP H�WR�P DQ\ �YDULHG�LQGXVWULHV��ZLWK�KXJHO\ �GLIIHUHQW�
ZDWHU�XVHV��$SSURDFKHV�WR�: 68 ' �IRU�LQGXVWU\ �DUH�EHVW�FRQVLGHUHG�RQ�D�FDVH�E\ �
FDVH�EDVLV��
�
�

� �� �0 RGHOOLQJ�RI�GHVLJQ�RSWLRQV�
�
8 UEDQ�VWRUP ZDWHU�TXDOLW\ �LP SURYHP HQW�V\ VWHP V�DUH�P RVWO\ �GULYHQ�E\ �HLWKHU�
VWRUP V�RU�GU\ �ZHDWKHU��0 HOERXUQH�LV�IDP RXV�IRU�XQSUHGLFWDEOH�DQG�VRP HWLP HV�
H[ WUHP H�ZHDWKHU��DQG�WKLV�IDFWRU�P DNHV�WKH�P DQDJHP HQW�RI�XUEDQ�VWRUP ZDWHU�DQ�
XQSUHGLFWDEOH�EXVLQHVV��7KH�SHUIRUP DQFH�RI�DQ�XUEDQ�VWRUP ZDWHU�TXDOLW\ �
LP SURYHP HQW�VWUDWHJ\ �LV�QRW�P HDVXUHG�E\ �DQ�LQGLYLGXDO�VWRUP �HYHQW��EXW�WKURXJK�
WKH�LP SDFW�RI�D�FRQWLQXRXV�SHULRG�RI�W\ SLFDO�FOLP DWLF�FRQGLWLRQV��0 RQLWRULQJ�ZDWHU�
TXDOLW\ �DIWHU�RQO\ �D�VP DOO�QXP EHU�RI�VWRUP �HYHQWV�LV�QRW�DQ�HIIHFWLYH�P HDVXUHP HQW�
RI�V\ VWHP �SHUIRUP DQFH��
�
7KH�VXFFHVV�RI�D�VWRUP ZDWHU�WUHDWP HQW�VWUDWHJ\ �ZLOO�RIWHQ�EH�P HDVXUHG�E\ �
HVWLP DWLQJ�P HDQ�DQQXDO�SROOXWDQW�ORDGV�H[ SRUWHG�IURP �D�FDWFKP HQW��0 RGHOOLQJ�
XVLQJ�ZHOO�HVWDEOLVKHG�FRP SXWHU�P RGHOV�RI�XUEDQ�VWRUP ZDWHU�P DQDJHP HQW�
V\ VWHP V�LV�D�UHFRJQLVHG�P HWKRG�IRU�GHWHUP LQLQJ�WKHLU�ORQJ�WHUP �SHUIRUP DQFH��
0 RGHOOLQJ�LQYROYHV�XVLQJ�KLVWRULFDO�RU�V\ QWKHVL] HG�ORQJ�WHUP �UDLQIDOO�GDWD�DQG�
DOJRULWKP V�WKDW�FDQ�VLP XODWH�WKH�SHUIRUP DQFH�RI�VWRUP ZDWHU�WUHDWP HQW�P HDVXUHV��
0 RGHOOLQJ�FDQ�GHWHUP LQH�WKH�VXFFHVV�RI�D�SDUWLFXODU�VWRUP ZDWHU�SROOXWLRQ�FRQWURO�
P HWKRG��
�
7KH�SHUIRUP DQFH�RI�D�SURSRVHG�VWRUP ZDWHU�TXDOLW\ �P DQDJHP HQW�VWUDWHJ\ �LV�
XVXDOO\ �EHQFKP DUNHG�DJDLQVW�FRQYHQWLRQDO�GUDLQDJH�GHVLJQ��0 RGHOOLQJ�
WHFKQLTXHV�DOORZ�WKLV�FRP SDULVRQ�E\ �VLP XODWLQJ�WKH�OLNHO\ �SHUIRUP DQFHV�RI�WKH�
GHYHORSP HQW�IRU�WKH�WZR�VFHQDULRV�RI�WKH�XUEDQ�VWRUP ZDWHU�P DQDJHP HQW�
V\ VWHP V�EDVHG�RQ�D�FRQYHQWLRQDO�DQG�D�: 68 ' �DSSURDFK��
�
7KH�&RRSHUDWLYH�5 HVHDUFK�&HQWUH�IRU�&DWFKP HQW�+ \ GURORJ\ �KDV�GHYHORSHG�
VWRUP ZDWHU�P DQDJHP HQW�HYDOXDWLRQ�VRIWZDUH��7KHLU�0 RGHO�IRU�8 UEDQ�6WRUP ZDWHU�



,P SURYHP HQW�&RQFHSWXDOLVDWLRQ��
 � � ��RU�0 8 6,&�VRIWZDUH�LV�D�SODQQLQJ�DQG�
GHFLVLRQ�VXSSRUW�V\ VWHP ��7KH�VRIWZDUH�SDFNDJHV�WKH�P RVW�FXUUHQW�NQRZOHGJH�RI�
WKH�SHUIRUP DQFH�RI�VWRUP ZDWHU�WUHDWP HQW�P HDVXUHV�LQWR�DQ�HDVLO\ �XVHG�WRRO��
0 8 6,&�LV�GHVLJQHG�WR�RSHUDWH�DW�D�UDQJH�RI�WHP SRUDO�DQG�VSDWLDO�VFDOHV��VR�LW�LV�
VXLWDEOH�IRU�P RGHOOLQJ�VWRUP ZDWHU�TXDOLW\ �WUHDWP HQW�V\ VWHP V�IRU�LQGLYLGXDO�ORWV�XS�
WR�UHJLRQDO�VFDOHV��
�
,P SRUWDQWO\ ��0 8 6 ,&�DOORZV�D�ILUVW�HVWLP DWH�RQ�H[ SHFWHG�SROOXWDQW�ORDG�IURP �
FDWFKP HQWV�IROORZLQJ�GHYHORSP HQW�LQ�WKH�DEVHQFH�RI�VWRUP ZDWHU�WUHDWP HQW�
LQLWLDWLYHV��VHWWLQJ�D�EDVHOLQH��) URP �WKLV�ILJXUH��DOWHUQDWLYH�VWRUP ZDWHU�WUHDWP HQW�
VWUDWHJLHV�FDQ�EH�FRP SDUHG��IRU�FRP SOLDQFH�WR�VWDWH�DQG�ORFDO�JRYHUQP HQW�
VWRUP ZDWHU�TXDOLW\ �REMHFWLYHV��) LJXUH�� � �VKRZV�DQ�H[ DP SOH�RI�D�0 8 6 ,&�P RGHO��
GHP RQVWUDWLQJ�VWRUP ZDWHU�WUHDWP HQWV�IRU�D�W\ SLFDO�UHVLGHQWLDO�GHYHORSP HQW��
�
7KHUH�DUH�RWKHU�FRP SXWHU�P RGHOV�WKDW�DOORZ�D�XVHU�WR�P RGHO�WKH�SHUIRUP DQFH�RI�
D�JURXS�RI�WUHDWP HQWV�RU�DQ�LQGLYLGXDO�WUHDWP HQW�P HDVXUH��3KLOOLSV�DQG�7KRP SVRQ�
�� � � � � �GHVFULEH�DQ�DSSOLFDWLRQ�RI�; 3 �$4 8 $/ 0 �LQ�WKH�GHYHORSP HQW�RI�D�
P DQDJHP HQW�VWUDWHJ\ �IRU�GUDLQDJH�DQG�VWRUP ZDWHU��DV�SDUW�RI�D�ZDWHU�F\ FOH�
P DQDJHP HQW�VWUDWHJ\ �IRU�6 \ GQH\ 
V�2 O\ P SLF�* DP HV�9LOODJH��&XUUHQWO\ ��0 8 6,&�
DQG�; 3 �$4 8 $/ 0 �DUH�WKH�WZR�P RVW�ZLGHO\ �XVHG�WRROV�IRU�P RGHOOLQJ�XUEDQ�
VWRUP ZDWHU�TXDOLW\ �LP SURYHP HQW�V\ VWHP V��
�
7KH�DSSOLFDWLRQ�RI�FRP SXWHU�P RGHOV�WR�SUHGLFW�WKH�SHUIRUP DQFH�RI�LQGLYLGXDO�RU�D�
JURXS�RI�VWRUP ZDWHU�WUHDWP HQW�P HDVXUHV�LV�QRW�D�VLP SOH�H[ HUFLVH�DQG�UHTXLUHV�D�
OHYHO�RI�P RGHOOLQJ�H[ SHUWLVH��
�
�

� �� �$SSURYDOV�
�
�

6WRUP Z DWHU�
�
6WRUP ZDWHU�WUHDWP HQW�ZRUNV�FDQ�WDNH�YDULRXV�IRUP V�LQ�WKH�XUEDQ�HQYLURQP HQW��
6RP H�WUHDWP HQW�ZRUNV�ZLOO�LQYROYH�LQIUDVWUXFWXUH�XSJUDGHV��VWUHHWVFDSH�OD\ RXW�
FKDQJHV��SLSLQJ�UHFRQILJXUDWLRQV��VLWLQJ�RI�VWRUDJH�WDQNV��WKH�OD\ LQJ�RI�GLIIHUHQW�
SDYLQJ�DQG�RWKHU�VXFK�YDULDWLRQV��3ODQQLQJ�DSSURYDO�ZLOO�RIWHQ�EH�QHFHVVDU\ ��
�
,I�ZRUN�FKDQJHV�ODQG�XVH��RU�LP SDFWV�WKH�ORFDO�HQYLURQP HQW��DQ�DSSOLFDWLRQV�IRU�
SODQQLQJ�DSSURYDO�LV�HVVHQWLDO��$ �P HHWLQJ�ZLWK�WKH�VWDWXWRU\ �SODQQLQJ�GHSDUWP HQW�
RI�WKH�&LW\ �RI�0 HOERXUQH�LV�UHFRP P HQGHG�WR�GHWHUP LQH�ZKHWKHU�D�SHUP LW�LV�
QHHGHG�IRU�\ RXU�SURSRVHG�ZRUN��$OO�DSSOLFDWLRQV�DQG�DSSURYDOV�VKRXOG�EH�
SURFHVVHG�EHIRUH�ZRUN�EHJLQV��
�



7KH�VWDWXWRU\ �SODQQLQJ�GHSDUWP HQW�FDQ�DOVR�JLYH�DGYLFH�RQ�ZKDW�WR�LQFOXGH�LQ�
VXEP LVVLRQV��DQG�WKH�OLNHO\ �WLP LQJ�RI�DSSURYDOV��
�
+HULWDJH�SURYLVLRQV�DSSO\ �WR�P RVW�RI�WKH�&LW\ �RI�0 HOERXUQH�DQG�WKHUHIRUH�D�
KHULWDJH�SHUP LW�P D\ �DOVR�QHHG�WR�EH�REWDLQHG��
�
�

* UH\ Z DWHU�
�
6LP SOH�JUH\ ZDWHU�GLYHUVLRQ�V\ VWHP V�GR�QRW�UHTXLUH�DSSURYDO��
�
( 3$�9LFWRULD�DSSURYDO�LV�UHTXLUHG�IRU�JUH\ ZDWHU�WUHDWP HQW�V\ VWHP V�WKDW�WUHDW�
P RUH�WKDQ�� �� � � �OLWUHV�D�GD\ ��DQG�WKH�( 3$ �VKRXOG�EH�FRQWDFWHG�GLUHFWO\ �WR�
DUUDQJH�WKLV��7KH�ZDWHU�TXDOLW\ �LQ�JUH\ ZDWHU�WUHDWP HQW�V\ VWHP V�P XVW�EH�VLP LODU�WR�
WKH�( 3$�9LFWRULD
V�JXLGHOLQHV�IRU�UHFODLP HG�ZDWHU��: DWHU�VKRXOG�EH�WUHDWHG�WR�
&ODVV�$�VWDQGDUG��� � �( �&ROL�� � � P / ��� � �%2 ' �P J�/ �DQG�� �P J�/ �66 ���
 � � �IRU�WRLOHW�
IOXVKLQJ�DQG�XQUHVWULFWHG�LUULJDWLRQ��&ODVV�%��� � � �( �&ROL�� � � P / ��� � �%2 ' �P J�/ �
DQG�� � �P J�/ �66 ��DQG�&ODVV�&��� � � � �( �&ROL�� � � P / ��� � �%2 ' �P J�/ �DQG�� � �P J�/ �
66 ��TXDOLW\ �ZDWHU�LV�DSSURSULDWH�IRU�UHVWULFWHG�DFFHVV�LUULJDWLRQ���
�
) RU�V\ VWHP V�WUHDWLQJ�OHVV�WKDQ�� �� � � �OLWUHV�D�GD\ ��( 3$�9LFWRULD�KDV�D�OLVW�RI�
DSSURYHG�JUH\ ZDWHU�WUHDWP HQW�V\ VWHP V��7KH�&LW\ �RI�0 HOERXUQH�FDQ�LVVXH�SHUP LWV�
IRU�( 3$�DSSURYHG�V\ VWHP V��$SSURYHG�JUH\ ZDWHU�GHYLFHV�DUH�OLVWHG�RQ�( 3$�
9LFWRULD
V�ZHEVLWH��ZZZ�HSD�YLF�JRY�DX��DQG�( 3$�SXEOLFDWLRQ�� � � �5 HXVH�2 SWLRQV�
IRU�+RXVHKROG�: DVWHZDWHU�KDV�P RUH�LQIRUP DWLRQ�DERXW�JUH\ ZDWHU�XVH��
�
( 3$�DSSURYDO�LV�QRW�UHTXLUHG�IRU�FORVHG�V\ VWHP V��ZKHUH�QR�ZDWHU�LV�UHOHDVHG�LQWR�
WKH�HQYLURQP HQW��
�
$OO�LQVWDOODWLRQV�P XVW�FRQIRUP �WR�$XVWUDOLDQ�6WDQGDUGV��ZLWK�UHIHUHQFH�WR�
$6 � � � � �� �� �: DWHU�6XSSO\ ��$FFHSWDEOH�6ROXWLRQV��ZDVWHZDWHU�WUHDWP HQW�
�$6� � � � � �DQG�ZDVWHZDWHU�HIIOXHQW�P DQDJHP HQW��$6 � � � � � ��DV�ZHOO�DV�SOXP ELQJ�
UHTXLUHP HQWV��$ �OLFHQVHG�SOXP EHU�LV�UHTXLUHG�WR�LQVWDOO�WKH�V\ VWHP ��5 HIHU�WR�WKH�
* UHHQ�3OXP EHUV��ZZZ�JUHHQSOXP EHUV�FRP �DX��DQG�WKH�3OXP ELQJ�,QGXVWU\ �
&RP P LVVLRQ��ZZZ�SLF�YLF�JRY�DX��IRU�P RUH�LQIRUP DWLRQ��
�
7KH�' HSDUWP HQW�RI�+XP DQ�6HUYLFHV�DOVR�KDV�JXLGHOLQHV�IRU�JUH\ ZDWHU�UHXVH��
9LVLW�WKHLU�ZHEVLWH��ZZZ�KHDOWK�YLF�JRY�DX�HQYLURQP HQW��IRU�P RUH�GHWDLOV��
�
�

%ODFNZ DWHU�
�
( 3$ �9LFWRULD�DSSURYDO�LV�UHTXLUHG�IRU�ZDWHU�WUHDWP HQW�V\ VWHP V�WKDW�WUHDW�P RUH�
WKDQ�� �� � � �OLWUHV�D�GD\ �DQG�VKRXOG�EH�FRQWDFWHG�GLUHFWO\ ��( 3$�9LFWRULD�KDV�



JXLGHOLQHV�IRU�WKH�8 VH�RI�5 HFODLP HG�: DWHU�IURP �VHZDJH�WUHDWP HQW�SODQWV��UHIHU�WR�
SXEOLFDWLRQ�� � � �� � ��7KHVH�JXLGHOLQHV�FDQ�EH�XVHG�WR�GHWHUP LQH�UHTXLUHP HQWV�IRU�
ODUJH�VFDOH�ZDWHU�WUHDWP HQW��
�
: DWHU�TXDOLW\ �LV�H[ SHFWHG�WR�EH�VLP LODU�WR�WKH�( 3$�9LFWRULD
V�JXLGHOLQHV�IRU�
UHFODLP HG�ZDWHU��UHTXLULQJ�ZDWHU�WR�EH�WUHDWHG�WR�&ODVV�$ �VWDQGDUG��� � �
( �&ROL�� � � P / ��� � �%2 ' �P J�/ �DQG�� �P J�/ �66 ��IRU�WRLOHW�IOXVKLQJ�DQG�XQUHVWULFWHG�
LUULJDWLRQ��&ODVV�%��� � � �( �&ROL�� � � P / ��� � �%2 ' �P J�/ �DQG�� � �P J�/ �66 ��DQG�FODVV�
&��� � � � �( �&ROL�� � � P / ��� � �%2 ' �P J�/ �DQG�� � �P J�/ �66 ��TXDOLW\ �ZDWHU�LV�
DSSURSULDWH�IRU�UHVWULFWHG�DFFHVV�LUULJDWLRQ��
 � � ��
�
( 3$ �9LFWRULD�VHHV�EODFNZDWHU�V\ VWHP V�WUHDWLQJ�OHVV�WKDQ�� �� � � �OLWUHV�D�GD\ �DV�
VHSWLF�V\ VWHP V��( 3$�9LFWRULD�KDV�JXLGHOLQHV�IRU�RQ�VLWH�ZDVWHZDWHU�WUHDWP HQW�
�UHIHU�WR�WKH�&RGH�RI�3UDFWLFH���VHSWLF�WDQNV��SXEOLFDWLRQ�� � � � ��7KH�&LW\ �RI�
0 HOERXUQH�KDV�WKH�DSSURYDO�DXWKRULW\ �IRU�VXFK�V\ VWHP V�DQG�FDQ�LVVXH�SHUP LWV��
7KH�DSSURYHG�WUHDWP HQWV�DUH�OLVWHG�RQ�WKH�( 3$ �9LFWRULD
V�ZHEVLWH��
ZZZ�HSD�YLF�JRY�DX�
�
$OO�LQVWDOODWLRQV�P XVW�FRQIRUP �WR�$XVWUDOLDQ�6WDQGDUGV��ZLWK�UHIHUHQFH�WR�
$6 � � � � �� �� �: DWHU�6XSSO\ ��$FFHSWDEOH�6ROXWLRQV��ZDVWHZDWHU�WUHDWP HQW�
�$6� � � � � �DQG�ZDVWHZDWHU�HIIOXHQW�P DQDJHP HQW��$6 � � � � � ��DQG�SOXP ELQJ�
UHTXLUHP HQWV��$ �OLFHQVHG�SOXP EHU�LV�UHTXLUHG�WR�LQVWDOO�WKH�V\ VWHP ��5 HIHU�WR�WKH�
* UHHQ�3OXP EHUV��ZZZ�JUHHQSOXP EHUV�FRP �DX��DQG�WKH�3OXP ELQJ�,QGXVWU\ �
&RP P LVVLRQ��ZZZ�SLF�YLF�JRY�DX��IRU�DGGLWLRQDO�LQIRUP DWLRQ��
�
7KH�' HSDUWP HQW�RI�+XP DQ�6HUYLFHV�KDV�UHVSRQVLELOLW\ �IRU�DSSURYLQJ�ODUJH�VFDOH�
UHFODLP HG�ZDWHU�V\ VWHP V�ZKHUH�WKHUH�LV�SRWHQWLDO�IRU�
KLJK�H[ SRVXUH
�IURP �&ODVV�
$�ZDWHU�DSSOLFDWLRQV��+LJK�H[ SRVXUHV�H[ DP SOHV�LQFOXGH��

 �WKH�XVH�RI�UHFODLP HG�ZDWHU�IRU�WRLOHW�IOXVKLQJ�LQ�D�UHVLGHQWLDO�EXLOGLQJ��DQG�

 �LUULJDWLQJ�DQ�XQUHVWULFWHG�DUHD��
�
7KH�GHSDUWP HQW�VKRXOG�EH�FRQWDFWHG�IRU�DSSURYDO���
ZZZ�KHDOWK�YLF�JRY�DX�HQYLURQP HQW���
�
�

$ OO�
�
,Q�FRP P HUFLDO�SURSHUWLHV��ZDWHU�UHF\ FOLQJ�SURMHFWV�GHVLJQHG�WR�GLVFKDUJH�OHVV�
WKDQ�� � �SHU�FHQW�RI�ZDWHU�FRQVXP HG�FDQ�KDYH�WKHLU�6HZDJH�' LVFKDUJH�) DFWRU�
OHVVHQHG�RQ�FRP SOHWLRQ�RI�WKH�SURMHFW��7KLV�FDQ�EH�GRQH�E\ �FRQWDFWLQJ�WKH�ZDWHU�
UHWDLOHU��&LW\ �: HVW�: DWHU�RU�6RXWK�( DVW�: DWHU���,I�LW�LV�D�WUDGH�ZDVWH�VLWH�WKLV�FDQ�
EH�GRQH�E\ �D�WUDGH�ZDVWH�RIILFHU�WKURXJK�D�VWDQGDUG�ZDWHU�GHFODUDWLRQ�IRUP ��LI�QRW�
WKURXJK�DFFRXQW�HQTXLULHV��
�
�



* URXQGZ DWHU�
�
0 HOERXUQH
V�JHRORJ\ ��SULP DULO\ �D�EDVDOW�VKHOI��LV�QRW�ZHOO�VLWHG�WR�JURXQGZDWHU�
H[ WUDFWLRQ��ZLWK�WKH�ZDWHU�TXDOLW\ �DQG�TXDQWLW\ �EHLQJ�W\ SLFDOO\ �ORZ��* URXQGZDWHU�
H[ WUDFWLRQ�LV�WKHUHIRUH�XQIHDVLEOH��DQG�7RWDO�: DWHUP DUN�� � � � �SUHVHQWV�D�
P DQDJHP HQW�VWUDWHJ\ �WR�P DLQWDLQ�JURXQGZDWHU�LQ�WKH�XUEDQ�HQYLURQP HQW�DQG�
P LQLP LVH�SROOXWLRQ��,Q�DOO�FDVHV��FKDQJHV�WR�WKH�EXLOW�RU�QDWXUDO�HQYLURQP HQW�
VKRXOG�SURWHFW�RU�HQKDQFH�ERWK�JURXQGZDWHU�TXDOLW\ �DQG�TXDQWLW\ ��7KH�
P DQDJHP HQW�SULQFLSOHV�IRU�JURXQGZDWHU�DUH��

 �JURXQGZDWHU�TXDQWLW\ ���RYHU�WKH�ORQJ�WHUP ��WKHUH�VKRXOG�EH�QR�QHW�FKDQJH�LQ�WKH�
ZDWHU�TXDQWLW\ ��

 �JURXQGZDWHU�TXDOLW\ �� �ZDWHU�LQMHFWHG�VKRXOG�EH�RI�HTXLYDOHQW�RU�JUHDWHU�TXDOLW\ �WR�
WKH�UHFHLYLQJ�JURXQGZDWHU��
7KH�EHQHILFLDO�XVHU�RI�JURXQGZDWHU�KDV�D�UHVSRQVLELOLW\ �WR�HQVXUH�JURXQGZDWHU�LV�
DSSURSULDWHO\ �P DQDJHG��
�
�
�
�

� �6WHS�� ��8 QGHUWDNLQJ�P DLQWHQDQFH�DQG�HYDOXDWLRQ�
�

� �� �0 DLQWHQDQFH��
�

6WRUP Z DWHU�
�
/ LP LWHG�FRVW�GDWD�LV�DYDLODEOH�IRU�WKH�RSHUDWLRQ�DQG�P DLQWHQDQFH�RI�ZDWHU�
VHQVLWLYH�XUEDQ��: 68 ' ��GHVLJQ�VWRUP ZDWHU�P DQDJHP HQW��: HOO�GHVLJQHG�DQG�
FRQVWUXFWHG�V\ VWHP V�VKRXOG�QRW�LQFXU�FRVWV�DERYH�WKRVH�UHTXLUHG�WR�P DLQWDLQ�
FRQYHQWLRQDO�VWRUP ZDWHU�LQIUDVWUXFWXUH�DQG�DVVRFLDWHG�SXEOLF�RSHQ�VSDFH��3RRU�
FRQVWUXFWLRQ�DQG�RU�GDP DJH�GXULQJ�GHYHORSP HQW�FDQ�UHVXOW�LQ�LQFUHDVHG�
P DLQWHQDQFH�FRVWV�IRU�ERWK�: 68 ' �HOHP HQWV�DQG�WUDGLWLRQDO�V\ VWHP V��
�
7KH�P DLQWHQDQFH�RI�YHJHWDWHG�VZDOHV�DQG�ELRUHWHQWLRQ�V\ VWHP V�XVXDOO\ �P HDQV�
FRQGXFWLQJ�ZHHG�FRQWURO�DQG�YHJHWDWLRQ�SUXQLQJ��/ OR\ G�HW�DO��� � � � � � ��
 � � �UHSRUWHG�
P DLQWHQDQFH�FRVWV�GDWD�RYHU�D�VHYHQ�\ HDU�SHULRG�RI�D�YHJHWDWHG�VZDOH�V\ VWHP �DW�
D�UHVLGHQWLDO�HVWDWH�LQ�0 HOERXUQH��) ROORZLQJ�DQ�LQLWLDO�KLJK�P DLQWHQDQFH�FRVW�
GXULQJ�WKH�HVWDEOLVKP HQW�RI�WKH�YHJHWDWLRQ��WKH�P DLQWHQDQFH�FRVW�IHOO�IURP �DURXQG�
� � �SHU�VTXDUH�P HWUH�WR�� � �� � �SHU�VTXDUH�P HWUH���OHVV�WKDQ�LW�FRVWV�WR�P RZ�D�ODZQ�
RI�WKH�VDP H�VL] H���) LJXUH�$� �LQ�/ OR\ G�HW�DO���� � � � � ��
�



7KH�DQQXDO�P DLQWHQDQFH�FRVWV�RI�FRQVWUXFWHG�ZHWODQG�V\ VWHP V�KDYH�EHHQ�
HVWLP DWHG�DW�� � � �� � � �SHU�KHFWDUH�E\ �/ OR\ G�HW�DO���� � � � � �IRU�ZHWODQGV�LQ�
0 HOERXUQH��
�
�

* UH\ Z DWHU�
�
( DFK�JUH\ ZDWHU�WUHDWP HQW�KDV�LWV�RZQ�P DLQWHQDQFH�UHTXLUHP HQWV��0 DQXIDFWXUHUV�
DQG�VXSSOLHUV�FDQ�SURYLGH�UHOHYDQW�P DLQWHQDQFH�UHJLP HV��) RU�H[ DP SOH��D�
VXEVXUIDFH�ZHWODQG�UHTXLUHV�RQO\ �D�VP DOO�DP RXQW�RI�P DLQWHQDQFH��5 HJXODU�
FOHDQLQJ�DQG�UHP RYDO�RI�VROLGV�IURP �WKH�VFUHHQV�LV�UHTXLUHG�WR�HQVXUH�FRQVLVWHQW�
IORZ��
�
$GHTXDWH�SURYLVLRQ�IRU�GRZQWLP H��VXFK�DV�VFKHGXOHG�P DLQWHQDQFH��VKRXOG�EH�
WDNHQ�LQWR�FRQVLGHUDWLRQ��* UH\ ZDWHU�SOXP ELQJ�VKRXOG�EH�FRQQHFWHG�WR�WKH�P DLQV�
VHZHU�WR�DOORZ�LP P HGLDWH�GLYHUVLRQ�IRU�JUH\ ZDWHU�GLVSRVDO��3URYLVLRQ�IRU�SRWDEOH�
P DLQV�ZDWHU�VKRXOG�DOVR�EH�LQFOXGHG�IRU�WHP SRUDU\ �WRLOHW�IOXVKLQJ�ZKHQ�QHHGHG��
�
�

%ODFNZ DWHU�
�
�
$OO�VHZHU�P LQLQJ�V\ VWHP V�UHTXLUH�UHJXODU�P DLQWHQDQFH��7KH�WHFKQRORJ\ �VHOHFWHG�
ZLOO�GHWHUP LQH�WKH�P DLQWHQDQFH�P DQDJHP HQW�VFKHGXOH�UHTXLUHG��0 HP EUDQH�
ILOWUDWLRQ�SURFHVVHV��IRU�H[ DP SOH��UHTXLUH�UHJXODU�FKHP LFDO�RU�SK\ VLFDO�P HP EUDQH�
FOHDQLQJ��ZLWK�HYHQWXDO�P HP EUDQH�UHSODFHP HQW��
�
2 SHUDWLRQ�FDQ�EH�DIIHFWHG�E\ �YDULDEOH�ZDVWHZDWHU�TXDOLW\ ��SRWHQWLDOO\ �KDUP LQJ�WKH�
V\ VWHP ��$ �SHDN�FDXVWLF�ORDG�LQ�WKH�VHZHU�IURP �DQ�LQGXVWULDO�FXVWRP HU�LV�DQ�
H[ DP SOH�RI�D�SRWHQWLDOO\ �KDUP IXO�YDULDEOH�LQ�WKH�V\ VWHP ��5 HJXODWRU\ �DSSURDFKHV�
KDYH�P LQLP LVHG�WKHVH�RFFXUUHQFHV��/ LFHQFH�DJUHHP HQWV�VWLSXODWH�SROOXWDQW�ORDGV��
VXSSRUWHG�E\ �DGYDQFHG�DSSURDFKHV�WR�WUDFNLQJ�URJXH�FXVWRP HUV��
�
�

$ OO�
�
�
7KH�9LFWRULDQ�* RYHUQP HQW�KDV�VWDWHG�WKDW�UHF\ FOHG�ZDWHU�VHUYLFHV�WKDW�XVH�
ZDVWHZDWHU�IURP �SXEOLF�VHZHUDJH�V\ VWHP V�DUH�WKH�UHVSRQVLELOLW\ �RI�SXEOLFO\ �
RZQHG�ZDWHU�DXWKRULWLHV��DQG�WKDW�OHJLVODWLRQ�DQG�JXLGHOLQHV�ZLOO�VRRQ�EH�
LQWURGXFHG�WR�EHWWHU�FODULI\ �WKH�UHVSRQVLELOLWLHV�IRU�UHF\ FOHG�ZDWHU��,Q�UHDOLW\ ��WKHUH�
DUH�VRP H�ZDWHU�UHF\ FOLQJ�SURMHFWV�WKDW�WKH�UHWDLOHUV�DUH�QRW�LQYROYHG�LQ�GLUHFWO\ �
�VXFK�DV�WKH�&LW\ �RI�0 HOERXUQH
V�&+ � �EXLOGLQJ���&XUUHQWO\ �WKHUH�LV�QR�9LFWRULDQ�



* RYHUQP HQW�SRVLWLRQ�RQ�WKH�WUDQVIHU�RI�ZDWHU�UHF\ FOHG�IURP �RQH�SURSHUW\ �WR�
DQRWKHU��HJ�VKDULQJ�DP RQJVW�QHLJKERXUV���DQG�FRQVXOWDWLRQ�LV�UHTXLUHG�ZLWK�ZDWHU�
DXWKRULWLHV�DQG�UHJXODWRU\ �ERGLHV�WR�FOHDUO\ �GHILQH�ULJKWV�DQG�UHVSRQVLELOLWLHV��
�
$ �ULVN�DVVHVVP HQW�VKRXOG�EH�XQGHUWDNHQ�IRU�ZDWHU�UHF\ FOLQJ�SURMHFWV�WR�HQVXUH�
ULVN�WR�KXP DQ�KHDOWK�LV�P LQLP LVHG��2 QH�UHFRP P HQGHG�DVVHVVP HQW�LV�+D] DUG�
$QDO\ VLV�DQG�&ULWLFDO�&RQWURO�3RLQW��+ $&&3���7KH�ULVN�DVVHVVP HQW�LV�
UHFRP P HQGHG�DV�WKHUH�DUH�FXUUHQWO\ �QR�9LFWRULDQ�* RYHUQP HQW�JXLGHOLQHV�IRU�
ZDWHU�TXDOLW\ �VWDQGDUGV�DQG�ULVN�DQDO\ VLV�DVVRFLDWHG�ZLWK�ZDWHU�UHF\ FOLQJ�
SURMHFWV��
�
6RP H�ZDWHU�WUHDWP HQW�V\ VWHP V�ZLOO�JHQHUDWH�ZDVWH�UHVLGXHV��DQG�LQ�VRP H�
LQVWDQFHV�WKHVH�UHVLGXHV�ZLOO�EH�KHDYLO\ �FRQWDP LQDWHG��6XLWDEOH�FRQVLGHUDWLRQ�
DQG�P DQDJHP HQW�RI�DOO�ZDVWHV�P XVW�VDWLVI\ �( 3$�UHTXLUHP HQWV��
�
�

� �� �( YDOXDWLRQ�
�
7KH�&LW\ �RI�0 HOERXUQH�DFNQRZOHGJHV�WKDW�: 68 ' �LV�QHZ�LQ�LWV�DSSOLFDWLRQ�DQG�
WKDW�WKHUH�ZLOO�EH�WHHWKLQJ�SUREOHP V��%HFDXVH�RI�WKLV��RXU�FRP P LWP HQW�WR�
HYDOXDWLRQ�LV�YHU\ �KLJK�WR�HQVXUH�WKDW�: 68 ' �LV�JLYHQ�HYHU\ �FKDQFH�WR�VXFFHHG�DV�
D�P HDQV�RI�VDYLQJ�ZDWHU�DQG�LP SURYLQJ�ZDWHU�TXDOLW\ ��
�
�

7DUJHWV�DQG�0 RQLWRULQJ�
�
7DUJHWV�ZLOO�EH�XVHG�LQ�: 68 ' �DSSOLFDWLRQV��SURYLGLQJ�P HDVXUDEOH�JRDOV��7KH�
WDUJHWV�KDYH�EHHQ�VHW�RXW�LQ�WKHVH�JXLGHOLQHV�DV�ZHOO�DV�LQ�7RWDO�: DWHUP DUN��$OO�
SURMHFWV�ZLOO�EH�P HDVXUHG�DJDLQVW�WKHVH�WDUJHWV��
�
0 RQLWRULQJ�ZLOO�OLQN�WR�WKHVH�WDUJHWV�WR�GHP RQVWUDWH�WKH�HIIHFWLYHQHVV�RI�DSSOLHG�
P HDVXUHV��7KLV�LQIRUP DWLRQ�ZLOO�LQIOXHQFH�IXWXUH�GHFLVLRQV�RQ�ODQG�XVH�GHVLJQ�IRU�
VXVWDLQDEOH�ZDWHU�P DQDJHP HQW��
�
) RU�SURMHFWV�XQGHUWDNHQ�E\ �GHYHORSHUV��WKH�&LW\ �RI�0 HOERXUQH�LV�SLORWLQJ�WKH�
&OHDQ�6WRUP ZDWHU�SURMHFW�ZLWK�0 HOERXUQH�: DWHU��7KLV�DVVHVVP HQW�WRRO�P HDVXUHV�
OLNHO\ �UHGXFWLRQV�LQ�VWRUP ZDWHU�SROOXWDQWV�DFKLHYHG�E\ �GLIIHUHQW�GHVLJQV��,Q�
SLORWLQJ�WKLV�WRRO�ZH�FDQ�DOVR�DFFHVV�WKLV�GDWD�IRU�P RQLWRULQJ�WKH�HIIHFWLYHQHVV�RI�
: 68 ' ��
�
�

0 DLQWHQDQFH�
�



$V�VHW�RXW�LQ�6HFWLRQ�� �� �P DLQWHQDQFH�SURFHGXUHV�ZLOO�EH�YHU\ �WKRURXJK�LQ�WKH�
LQLWLDO�VWDJHV�RI�LP SOHP HQWLQJ�: 68 ' ��6WUHHW�P DLQWHQDQFH�SURFHGXUHV�ZLOO�YDU\ �
VLJQLILFDQWO\ �GXH�WR�: 68 ' ��DQG�WKH�&LW\ �RI�0 HOERXUQH�ZLOO�FRQGXFW�SLORW�VWXGLHV�WR�
DVVHVV�FKDQJHV�UHTXLUHG�LQ�GHVLJQ��SUDFWLFHV�DQG�HGXFDWLRQ��
�
�

� �8 VHIXO�OLQNV�DQG�UHVRXUFHV�
�
0 RUH�LQIRUP DWLRQ�RQ�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ��: 68 ' ��HOHP HQWV�DQG�FDVH�
VWXGLHV�DUH�DYDLODEOH�RQOLQH��
�
�

� �� �0 HOERXUQH�: DWHU�
�
7KH�XUEDQ�ZDWHU�F\ FOH�LV�DFFHVVLEOH�IURP �0 HOERXUQH�: DWHU
V�P DLQ�SDJH��7KLV�
VHFWLRQ�LQFOXGHV�LQIRUP DWLRQ�RI�RQVLWH�UHF\ FOLQJ�LQLWLDWLYHV��
KWWS���ZZZ�P HOERXUQHZDWHU�FRP �DX��
�
%URDGHU�LQIRUP DWLRQ�RQ�0 HOERXUQH
V�VWRUP ZDWHU�LV�DYDLODEOH�IURP �0 HOERXUQH�
: DWHU�6WRUP ZDWHU�VLWH��KWWS���VWRUP ZDWHU�P HOERXUQHZDWHU�FRP �DX��
�
0 HOERXUQH�: DWHU�KDV�D�ZHEVLWH�GHYRWHG�WR�: 68 ' �ZLWK�LQIRUP DWLRQ�LQFOXGLQJ��

 �9LFWRULD
V�: 68 ' �WHFKQLFDO�P DQXDO��

 �IDFW�VKHHWV��

 �WUHDWP HQW�WRROV��VZDOHV��LQILOWUDWLRQ�WUHQFKHV��ELRUHWHQWLRQ�V\ VWHP V��ZHWODQGV��
SRURXV�SDYLQJ��UDLQ�JDUGHQV��URRIWRS�JUHHQLQJ���

 �LQWHJUDWHG�ZDWHU�F\ FOH�WRROV��UDLQZDWHU�WDQNV��JUH\ ZDWHU�UHXVH���DQG�

 �FDVH�VWXGLHV��HVWDWHV�DQG�FRQFHSWXDO�OD\ RXWV��
�
: DWHU�FRQVHUYDWLRQ�LQLWLDWLYHV��ZDWHU�ZLVH�JDUGHQLQJ�WHFKQLTXHV�DQG�KRP H�ZDWHU�
LQYHVWLJDWLRQ�DUH�DFFHVVLEOH�IURP �0 HOERXUQH�: DWHU
V�
FRQVHUYH�ZDWHU
�ZHEVLWH��
KWWS���FRQVHUYHZDWHU�P HOERXUQHZDWHU�FRP �DX��
�
�

� �� �6RXWK�( DVW�: DWHU�
�
6RXWK�( DVW�ZDWHU�SURYLGHV�LQIRUP DWLRQ�IRU�FRQVXP HUV��EXVLQHVV�DQG�UHVLGHQWLDO��
WR�FRQVHUYH�ZDWHU�DQG�DOWHUQDWH�ZDWHU�VRXUFHV�VXFK�DV�UDLQZDWHU�WDQNV�DQG�
JUH\ ZDWHU�V\ VWHP V��ZZZ�VRXWKHDVWZDWHU�FRP �DX�
�
�



� �� �&LW\ �: HVW�: DWHU�
�
&LW\ �: HVW�: DWHU�SURYLGHV�LQIRUP DWLRQ�IRU�ZDWHU�FRQVHUYDWLRQ��5 HIHU�WR�WKH�
UHOHYDQW�VHFWLRQ�XQGHU�WKH�( QYLURQP HQW�VHFWLRQ��ZZZ�FLW\ ZHVWZDWHU�FRP �DX�
�
�

� �� �( 3$ �9LFWRULD�
�
7KH�( QYLURQP HQWDO�3URWHFWLRQ�$XWKRULW\ ��( 3$��3XEOLFDWLRQ�� � � ��1 RY��� � � � � �
5 HXVH�2 SWLRQV�IRU�+ RXVHKROG�: DVWHZDWHU��
�
$ �OLVW�RI�( 3$�DSSURYHG�ZDVWHZDWHU�WUHDWP HQW�V\ VWHP V�DQG�2 QVLWH�ZDVWHZDWHU�
V\ VWHP V�LQIRUP DWLRQ�FDQ�EH�YLHZHG�RQ�WKH�9LF�( 3$
V�ZHEVLWH��
KWWS���ZZZ�HSD�YLF�JRY�DX�/ RFDOJRY��
�
�
�
�
�

� �� �9LFWRULDQ�* RYHUQP HQW�
�
' HSDUWP HQW�RI�6XVWDLQDELOLW\ �DQG�( QYLURQP HQW��ZZZ�GVH�YLF�JRY�DX�
�
7KH�9LFWRULDQ�* RYHUQP HQW�KDV�D�FRP P LWP HQW�WR�FRQVHUYH�ZDWHU��7KH�2 XU�: DWHU�
2 XU�) XWXUH�LQLWLDWLYH�HQFRP SDVVHV�WKH�ZDWHU�UHEDWH�SURJUDP ��ZDWHU�HGXFDWLRQ�
LVVXHV�DQG�FXUUHQW�LQIRUP DWLRQ�RQ�ZDWHU�UHVWULFWLRQV��ZZZ�RXUZDWHU�YLF�JRY�DX�
�
6P DUW�ZDWHU�IXQG�HVWDEOLVKHG�WR�SURP RWH�ZDWHU�FRQVHUYDWLRQ�DQG�UHF\ FOLQJ�
LQLWLDWLYHV��ZZZ�VP DUWZDWHU�FRP �DX�
�
�

� �� �8 VHIXO�/ LQNV�
�
$XVWUDOLDQ�: DWHU�$VVRFLDWLRQ��$: $���ZZZ�DZD�DVQ�DX��
�
$XVWUDOLD
V�OHDGLQJ�VRXUFH�RQ�ZDWHU�FRQVHUYDWLRQ�LVVXHV��SULP DULO\ �VSRQVRUHG�E\ �
<DUUD�9DOOH\ �: DWHU�DQG�5 0 ,7�&HQWUH�IRU�' HVLJQ��ZZZ�VDYHZDWHU�FRP �DX�
�
: DWHU�6HUYLFHV�$VVRFLDWLRQ�RI�$XVWUDOLD�SURYLGHV�LQIRUP DWLRQ�RQ�WKH�QDWLRQDO�
ZDWHU�HIILFLHQW�UDWLQJ�DQG�ODEHOOLQJ�VFKHP H��&RQVXP HUV�FDQ�VHDUFK�IRU�
� $ 
�ILWWLQJV�
DQG�DSSOLDQFHV��ZZZ�ZVDD�DVQ�DX�
�



* UHHQ�SOXP EHU�DVVRFLDWLRQ��ZZZ�JUHHQSOXP EHUV�FRP �DX�
�
6XVWDLQDEOH�* DUGHQLQJ�$XVWUDOLD��ZZZ�VJDRQOLQH�RUJ�DX�
�
$OWHUQDWLYH�7HFKQRORJ\ �$VVRFLDWLRQ��ZZZ�DWD�RUJ�DX�
�
,QWHUQDWLRQDO�: DWHU�$VVRFLDWLRQ��,: $ ���ZZZ�LZDKT�RUJ�XN�
�
�

� �� �5 HIHUHQFHV�
�
$1 =( &&��� � � � � �* XLGHOLQHV�IRU�* URXQGZDWHU�3URWHFWLRQ�LQ�$XVWUDOLD��DYDLODEOH�
IURP �ZZZ�P LQFRV�JRY�DX���
�
$VVRFLDWLRQ�RI�%D\ VLGH�0 XQLFLSDOLWLHV�&OHDQ�VWRUP ZDWHU���D�SODQQLQJ�IUDP HZRUN��
GHOLYHULQJ�: 68 ' �WKURXJK�WKH�SODQQLQJ�V\ VWHP ��
�
&LW\ �RI�0 HOERXUQH��� � � � � �0 HOERXUQH�&LW\ �6XEXUEV�( FRQRP LF�DQG�' HP RJUDSKLF�
3URILOH�
�
&LW\ �RI�0 HOERXUQH��� � � � � �7RWDO�: DWHUP DUN�
�
&LW\ �RI�0 HOERXUQH��� � � � � �: DWHUP DUN�
�
&LW\ �RI�0 HOERXUQH��� � � � � �=HUR�1 HW�( P LVVLRQV�%\ �� � � � ��0 HOERXUQH�&LW\ �&RXQFLO
V�
5 RDGP DS�WR�D�&OLP DWH�1 HXWUDO�&LW\ �
�
&ULWHV��5 �DQG�7FKREDQRJORXV��* ��� � � � � � �6P DOO�DQG�GHFHQWUDOLVHG�ZDVWHZDWHU�
P DQDJHP HQW�V\ VWHP V��0 F* UDZ�+LOO��
�
' HSDUWP HQW�RI�+XP DQ�6HUYLFHV��� � � � � �$SSURSULDWH�UHXVH�RI�JUH\ ZDWHU��DYDLODEOH�
IURP �ZZ�KHDOWK�YLF�JRY�DX�HQYLURQP HQW�
�
/ DQGFRP ��1 6: ��: DWHU�6HQVLWLYH�8 UEDQ�' HVLJQ�6WUDWHJ\ ��7RQJ�: RQJ��
�
/ OR\ G��6 �' ���: RQJ��7�+ �) ��DQG�&KHVWHUILHOG��&�- ��� � � � � � ��: DWHU�6HQVLWLYH�8 UEDQ�
' HVLJQ���$ �6WRUP ZDWHU�0 DQDJHP HQW�3HUVSHFWLYH��
�
,QGXVWU\ �5 HSRUW�� � �� � ��&RRSHUDWLYH�5 HVHDUFK�&HQWUH�IRU�&DWFKP HQW�+ \ GURORJ\ ��
,6%1 �� �� � � � � � �� � �� ��� � S��
�
+DWWRQ�0 DF' RQDOG��' DUOD�DQG�' \ DFN��%UHQGD��� � � � � �( [ SORULQJ�WKH�LQVWLWXWLRQDO�
LP SHGLHQWV�WR�FRQVHUYDWLRQ�DQG�ZDWHU�UHXVH���QDWLRQDO�LVVXHV��&6,5 2 �/ DQG�DQG�
: DWHU�) ROLR�QR��6 �� � �� � � ��
�



1 HZ�=HDODQG�3DUOLDP HQWDU\ �&RP P LVVLRQHU�IRU�WKH�( QYLURQP HQW��� � � � � �$JLQJ�
SLSHV�DQG�P XUN\ �ZDWHUV���8 UEDQ�ZDWHU�V\ VWHP V�LVVXHV�IRU�WKH�� � VW�FHQWXU\ ��
�
0 HOERXUQH�: DWHU�KWWS���ZZZ�P HOERXUQHZDWHU�FRP �DX��GDWH�DFFHVVHG�� � �� �� � �
0 HOERXUQH�: DWHU��� � � � � �: 68 ' �( QJLQHHULQJ�3URFHGXUHV��6WRUP ZDWHU��GHWDLOHG�
GHVLJQ�P DQXDO��
�
0 HWFDOI�DQG�( GG\ ��� � � � � �: DVWHZDWHU�HQJLQHHULQJ���WUHDWP HQW�DQG�5 HXVH��) RXUWK�
( GLWLRQ��0 F* UDZ�+LOO��
�
1 6: �+HDOWK��� � � � � �* UH\ ZDWHU�UHXVH�LQ�VHZHUHG�VLQJOH�GRP HVWLF�SUHP LVHV��
�
9LF���6WRUP ZDWHU�&RP P LWWHH��� � � � � �8 UEDQ�VWRUP ZDWHU�EHVW�SUDFWLFH�
HQYLURQP HQWDO�P DQDJHP HQW�JXLGHOLQHV��&6,5 2 ��
�
9LFWRULD�( 3$�� � � � � � �&RGH�RI�3UDFWLFH���6HSWLF�7DQNV���SXEOLFDWLRQ�� � � �
�
9LFWRULD�( 3$�� � � � � � �* XLGHOLQHV�IRU�( QYLURQP HQWDO�0 DQDJHP HQW��8 VH�RI�
5 HFODLP HG�: DWHU���SXEOLFDWLRQ�� � � �� ��
�
9LFWRULD�( 3$�� � � � � � �5 HXVH�RSWLRQV�IRU�KRXVHKROG�ZDVWHZDWHU���SXEOLFDWLRQ�� � � ��
�
9LFWRULDQ�* RYHUQP HQW�: KLWH�3DSHU��� � � � � �6HFXULQJ�2 XU�: DWHU�) XWXUH�7RJHWKHU�
�
9LFWRULDQ�* RYHUQP HQW��� � � � � �0 HOERXUQH�� � � � ��3ODQQLQJ�IRU�VXVWDLQDEOH�JURZWK��
�
9LFWRULDQ�8 UEDQ�6WRUP ZDWHU�%HVW�3UDFWLFH�( QYLURQP HQWDO�0 DQDJHP HQW�
* XLGHOLQHV��5 ��$OOLVRQ��7��: RQJ��3 ��%UHHQ��
�
: DWHU�UHVRXUFHV�VWUDWHJ\ �FRP P LWWHH��� � � � � �� � VW�FHQWXU\ �0 HOERXUQH��D�
ZDWHUVP DUW�FLW\ ���3ODQQLQJ�IRU�WKH�IXWXUH�RI�RXU�ZDWHU�UHVRXUFHV�
�
: RQJ��7��( G���� � � � � �$XVWUDOLDQ�5 XQRII�4 XDOLW\ �
�
�

6HFWLRQ�7Z R��7DEOH�RI�&RQWHQWV�
�

&DVH�6WXG\ �RYHUYLHZ ��

� �7KH�7HUUDFHV��
� �� �1 DWXUH�RI�WKH�GHYHORSP HQW��
� �� �: DWHU�6HQVLWLYH�8 UEDQ�' HVLJQ��: 68 ' ��REMHFWLYHV��
� �� �6LWH�FRQVWUDLQWV��
� �� �2 SSRUWXQLWLHV�RI�: 68 ' �



� �� �: 68 ' �3HUIRUP DQFH��

� �7KH�7LYROL�EXLOGLQJ��
� �� �1 DWXUH�RI�WKH�GHYHORSP HQW��
� �� �: 68 ' �REMHFWLYHV��
� �� �6LWH�FRQVWUDLQWV��
� �� �2 SSRUWXQLWLHV�RI�: 68 ' ��
� �� �: 68 ' �3HUIRUP DQFH��

� �' RFNODQGV�GHYHORSP HQW��
� �� �1 DWXUH�RI�WKH�GHYHORSP HQW��
� �� �: 68 ' �REMHFWLYHV��
� �� �6LWH�FRQVWUDLQWV��
� �� �2 SSRUWXQLWLHV�RI�: 68 ' ��
� �� �: 68 ' �3HUIRUP DQFH��

� �&DUOWRQ�* DUGHQV��
� �� �1 DWXUH�RI�WKH�GHYHORSP HQW��
� �� �: 68 ' �REMHFWLYHV��
� �� �6LWH�FRQVWUDLQWV��
� �� �2 SSRUWXQLWLHV�RI�: 68 ' ��
� �� �: 68 ' �3HUIRUP DQFH��

� �4 XHHQ�9LFWRULD�0 DUNHWV��
� �� �1 DWXUH�RI�WKH�GHYHORSP HQW��
� �� �: 68 ' �REMHFWLYHV��
� �� �6LWH�FRQVWUDLQWV��
� �� �2 SSRUWXQLWLHV�RI�: 68 ' ��
� �� �: 68 ' �3HUIRUP DQFH��

� �5 \ GHU�2 YDO�3DYLOLRQ��5 R\ DO�3DUN��
� �� �1 DWXUH�RI�WKH�GHYHORSP HQW��
� �� �: 68 ' �REMHFWLYHV��
� �� �6LWH�FRQVWUDLQWV��
� �� �2 SSRUWXQLWLHV�RI�: 68 ' ��
� �� �: 68 ' �3HUIRUP DQFH��

� �' \ QRQ�5 G�&DQDO��
� �� �1 DWXUH�RI�WKH�GHYHORSP HQW��
� �� �: 68 ' �REMHFWLYHV��
� �� �6LWH�FRQVWUDLQWV��
� �� �: 68 ' �RSSRUWXQLWLHV��
� �� �: 68 ' �3HUIRUP DQFH��



� �' RGGV�6W���VWUHHWVFDSH�UHQHZ DO��
� �� �1 DWXUH�RI�WKH�GHYHORSP HQW��
� �� �: 68 ' �REMHFWLYHV��
� �� �6LWH�FRQVWUDLQWV��
� �� �2 SSRUWXQLWLHV�RI�: 68 ' ��
� �� �: 68 ' �3HUIRUP DQFH��
�
�

&DVH�6WXG\ �RYHUYLHZ �
�
7KLV�VHFWLRQ�SUHVHQWV�D�VHULHV�RI�FDVH�VWXGLHV�IRU�WKH�&LW\ �RI�0 HOERXUQH��7KH�
FDVH�VWXGLHV�FRP ELQH�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ��: 68 ' ��HOHP HQWV�WR�
LOOXVWUDWH�W\ SLFDO�DSSOLFDWLRQV��7KH�FDVH�VWXGLHV�DUH�EDVHG�RQ�UHDOLVWLF�VLWHV��ZLWK�
UHDO�FRQVWUDLQWV��
�
7KH�FDVH�VWXGLHV�DUH�LQWHQGHG�DV�LGHDV�RQO\ �DQG�DUH�QRW�DJUHHG�RU�DSSURYHG�VLWH�
SODQV��' LVFXVVLRQV�P XVW�EH�KHOG�ZLWK�UHOHYDQW�ODQG�P DQDJHUV�WR�EHWWHU�
XQGHUVWDQG�VLWH�FRQVWUDLQWV�EH\ RQG�ZDWHU��DQG�WR�GLVFXVV�WKH�YLDELOLW\ �RI�SRWHQWLDO�
DSSOLFDWLRQ�WR�VLWHV��
�
�
&DVH�6WXG\ � ' HYHORSP HQW�7\ SH� 6FDOH� 7DUJHW�

DXGLHQFH�
. H\ �: 68 %�
IHDWXUHV�

� ��7KH�
7HUUDFHV�

,QILOO�GHYHORSP HQW� 6LWH� 5 HVLGHQWLDO�
DQG�&LW\ �RI�
0 HOERXUQH�

5 DLQZDWHU�
KDUYHVWLQJ�
/ LJKW�
JUH\ ZDWHU�
UHXVH�

� ��7KH�7LYROL�
EXLOGLQJ�

+LJK�ULVH�FRP P HUFLDO�
EXLOGLQJ�

6LWH� %XVLQHVV�
DQG�
GHYHORSHUV�

' HP DQG�
P DQDJHP HQW�
6HZHU�P LQLQJ�

� ��' RFNODQGV�
VW\ OH�
GHYHORSP HQW�

0 XOWL�VWRUH\ �
UHVLGHQWLDO�FRP P HUFLDO�

5 HJLRQDO�
DQG�
SUHFLQFW�

' HYHORSHUV� 6WRUP ZDWHU�
WUHDWP HQW�DQG�
UHXVH�
6WRUP ZDWHU�
P DQDJHP HQW�

� ��&DUOWRQ�
* DUGHQV�

3DU�DQG�SXEOLF� 3UHFLQFW� &LW\ �RI�
0 HOERXUQH�

5 DLQZDWHU�
KDUYHVWLQJ�
6HZHU�P LQLQJ�

� ��4 XHHQ�
9LFWRULD�
0 DUNHWV�

3XEOLF�EXLOGLQJ� 3UHFLQFW� &LW\ �RI�
0 HOERXUQH�
/ DUJH�ODQG�
RZQHUV�

5 DLQZDWHU�
KDUYHVWLQJ�
6WRUP ZDWHU�
P DQDJHP HQW�

� ��5 \ GHU� 6SRUWLQJ�ILHOG� 3UHFLQFW� &LW\ �RI� 5 DLQZDWHU�



2 YDO�3DYLOLRQ� DP HQLWLHV�EORFN� 0 HOERXUQH� KDUYHVWLQJ�
/ LJKW�
JUH\ ZDWHU�
UHXVH�

� ��' \ QRQ�5 G� 6WRUP ZDWHU�FDQDO�
UHKDELOLWDWLRQ�

3UHFLQFW� &LW\ �RI�
0 HOERXUQH�

6WRUP ZDWHU�
P DQDJHP HQW�
6WDWH�
DJHQFLHV�

� ��' RGGV�6W� 6WUHHWVFDSH�UHQHZDO� 3UHFLQFW� &LW\ �RI�
0 HOERXUQH�

6WRUP ZDWHU�
P DQDJHP HQW�

�
�

� �7KH�7HUUDFHV�
�
7KLV�: 68 ' �FDVH�VWXG\ �LV�DSSOLHG�WR�DQ�H[ LVWLQJ�UHVLGHQWLDO�UHGHYHORSP HQW�VLWH��
7KH�FDVH�VWXG\ �ZDV�XQGHUWDNHQ�DIWHU�WKH�FRP P HQFHP HQW�RI�ZRUNV�RQ�VLWH��DQG�
DV�VXFK�WKH�: 68 ' �LGHDV�H[ SUHVVHG�EHORZ�ZHUH�QRW�DEOH�WR�EH�IXOO\ �LQFRUSRUDWHG��
' HVSLWH�WKLV��WKH�GHYHORSHUV�ZHUH�DEOH�WR�UHGHVLJQ�WKH�URRI�WR�HQDEOH�JUHDWHU�
UDLQZDWHU�KDUYHVWLQJ�DQG�IDFLOLWDWH�WKH�XVH�RI�UDLQZDWHU�IRU�WRLOHW�IOXVKLQJ�LQ�7� �DQG�
7� ��7KLV�LV�LQ�DGGLWLRQ�WR�ZDWHU�HIILFLHQW�ILWWLQJV�DQG�SUHVVXUH�OLP LWLQJ�YDOYHV��
�
�

� �� �1 DWXUH�RI�WKH�GHYHORSP HQW�
�
7KH�&LW\ �RI�0 HOERXUQH��$UFKLFHQWUH�DQG�WKH�9LFWRULDQ�%XLOGLQJ�&RP P LVVLRQ�DUH�
UHGHYHORSLQJ�WZR�VLQJOH�VWRUH\ �WHUUDFHV�LQ�&DUOWRQ��7KH�UHGHYHORSP HQW�DLP V�WR�
VKRZFDVH�LQQRYDWLYH�DQG�SUDFWLFDO�UHQRYDWLRQV�KLJKOLJKWLQJ�LQGXVWU\ �EHVW�
VWDQGDUGV�DQG�SUDFWLFHV�LQ�D�FRQWHP SRUDU\ �VW\ OH��
�
7KH�WZR�WHUUDFHV��7� �DQG�7� ��DUH�P LUURU�LP DJHV�RI�HDFK�RWKHU�DQG�DUH�VLWXDWHG�LQ�
( OJLQ�6W��&DUOWRQ��&DUOWRQ�LV�DQ�LQQHU�FLW\ �VLWH��UHFRJQLVHG�IRU�LWV�KLVWRULF�FKDUDFWHU��
7KH�WHUUDFHV�ZHUH�RULJLQDOO\ �EXLOW�LQ�� � � � ��$V�VXFK�WKH�HQWLUH�VWUHHW�LV�KHULWDJH�
OLVWHG�ZLWK�KHLJKW�UHVWULFWLRQV�DQG�UHTXLUHP HQWV�WR�SURWHFW�WKH�IDFDGHV���
�
5 HIHU�WR�$UFKLFHQWUH
V�ZHEVLWH�IRU�WKH�IXOO�EULHI�DQG�IRU�XS�WR�GDWH�LQIRUP DWLRQ�DQG�
SURMHFW�WUDFNLQJ�KWWS���ZZZ�DUFKLFHQWUH�FRP �DX�WKHWHUUDFHV��
�
�

� �� �: DWHU�6HQVLWLYH�8 UEDQ�' HVLJQ��: 68 ' � �REMHFWLYHV�
�

 �7RWDO�: DWHUP DUN�� � � � �WDUJHWV�DQ�DEVROXWH�� � �SHU�FHQW�SRWDEOH�P DLQV�ZDWHU�
UHGXFWLRQ�IRU�DOO�UHVLGHQWV��IURP �� � � � �OHYHO���




 �7UHDW�VWRUP ZDWHU�UXQRII�WR�P HHW�9LFWRULDQ�* RYHUQP HQW�JXLGHOLQHV��VSHFLILFDOO\ �
� � �SHU�FHQW�UHGXFWLRQ�RI�WRWDO�VXVSHQGHG�VROLGV��766���� � �SHU�FHQW�UHGXFWLRQ�RI�
WRWDO�SKRVSKRURXV��73��DQG�WRWDO�QLWURJHQ��71 ��DQG�� � �SHU�FHQW�UHGXFWLRQ�RI�OLWWHU�
HQWHULQJ�VWRUP ZDWHU�IURP �WKH�VLWH��7KLV�ZRXOG�UHGXFH�SROOXWDQW�ORDGV�WR�
VWRUP ZDWHU�V\ VWHP V�DQG�3RUW�3KLOLS�%D\ ��
�
�

� �� �6LWH�FRQVWUDLQWV�
�
7KH�WHUUDFHV�DUH�UHFRJQLVHG�DV�KLVWRULFDOO\ �VLJQLILFDQW��7KH�EXLOGLQJV
�IDFDGHV�
FDQQRW�EH�DOWHUHG�GXH�WR�KLVWRULFDO�UHTXLUHP HQWV�ZKLFK�OLP LW�WKH�GHYHORSP HQW�
KHLJKW��DV�ZHOO�DV�WKH�SRWHQWLDO�IRU�ZDWHU�KDUYHVWLQJ�IURP �WKH�IURQW�URRI�VHFWLRQ��
�
7KH�WHUUDFHV�DUH�LQQHU�FLW\ �DOORWP HQWV�ZLWK�VP DOO�URRI�DUHDV��DSSUR[ LP DWHO\ �� � P � �
DYDLODEOH�FDWFKP HQW���ZKLFK�OLP LWV�WKH�SRWHQWLDO�IRU�UDLQZDWHU�KDUYHVWLQJ��
�
) XWXUH�LP P HGLDWH�RZQHUVKLS�RI�WKH�WHUUDFHV�LV�XQNQRZQ��
�
�
�
�
�
�

� �� �2 SSRUWXQLWLHV�RI�: 68 ' �
�
7KH�ZDWHU�F\ FOH�VWUDWHJ\ �LV�VXP P DULVHG�LQ�7DEOH�� �DQG�HDFK�HOHP HQW�WKHQ�
GLVFXVVHG��7R�UHGXFH�SRWDEOH�P DLQV�ZDWHU�GHP DQG��WKH�WHUUDFHV�VKRXOG�EH�ILWWHG�
ZLWK�ZDWHU�HIILFLHQW�GHYLFHV�DQG�DSSOLDQFHV��7KHVH�LQFOXGH�ZDWHU�HIILFLHQW�
VKRZHUKHDGV��WDS�DHUDWRUV��P L[ LQJ�WDSV�ZLWK�D�
ZDWHU�EUDNH
��$$$$ �DSSOLDQFHV�
�ZDVKLQJ�P DFKLQHV���� �� / �GXDO�IOXVK�WRLOHWV�DQG�VP DUW�LUULJDWLRQ�V\ VWHP V��
3UHVVXUH�UHGXFWLRQ�YDOYHV��W\ SLFDOO\ �LQVWDOOHG�DW�WKH�SURSHUW\ �ERXQGDU\ ��UHGXFH�
GHOLYHU\ �SUHVVXUH�DQG�WKHUHIRUH�P LQLP LVH�ZDWHU�ORVV��
�
7KH�REMHFWLYH�RI�ZDWHU�UHXVH�LV�WR�UHSODFH�SRWDEOH�ZDWHU�XVH�ZLWK�RWKHU�ZDWHU�
VRXUFHV�ZKHUH�WKH�TXDOLW\ �LV�ILW�IRU�SXUSRVH��5 DLQZDWHU�LV�D�SRWHQWLDO�VRXUFH�IRU�
ERWK�WHUUDFHV��/ LJKW�JUH\ ZDWHU�FROOHFWLRQ�DQG�UHXVH�LV�P RUH�DSSURSULDWH�IRU�7� ��DV�
WKH�URRI�FDWFKP HQW�LV�VP DOO�DQG�WKH�EDWKURRP V�DUH�VLWXDWHG�RQ�WKH�ILUVW�IORRU�
HQDEOLQJ�HDVLHU�ZDVWHZDWHU�FROOHFWLRQ�IURP �WKH�VKRZHUV��
�
7KH�LQVWDOODWLRQ�RI�D�� �� �N/ �UDLQZDWHU�WDQN�LV�UHFRP P HQGHG�IRU�7� ��7KH�UDLQZDWHU�
ZDWHU�FDQ�EH�XVHG�IRU�WRLOHW�IOXVKLQJ��&RP ELQHG�ZLWK�ZDWHU�HIILFLHQW�DSSOLDQFHV�
DQG�ILWWLQJV��SRWDEOH�P DLQV�ZDWHU�GHP DQG�LV�UHGXFHG�E\ �� � �SHU�FHQW�DQG�OLP LWV�
VWRUP ZDWHU�UXQRII�IURP �WKH�VLWH��
�



,W�LV�QRWHG�WKDW�LI�WKH�GHYHORSP HQW�ZDV�DW�DQ�HDUOLHU�VWDJH�WKH�URRI�FRXOG�EH�
UHFRQILJXUHG�WR�FDWFK�P RUH�ZDWHU�DQG�WKH�WDQN�ORFDWHG�LQ�WKH�URRI�VSDFH��
�
�

7DEOH�� ��

6XJJHVWHG�Z DWHU�F\ FOH�VWUDWHJ\ �IRU�HDFK�WHUUDFH�
�
: DWHU�F\ FOH�VWUDWHJ\ � 7� � 7� �
' HP DQG�P DQDJHP HQW� ,QVWDOODWLRQ�RI�ZDWHU�HIILFLHQW�DSSOLDQFHV��SUHVVXUH�

UHGXFWLRQ�YDOYHV��� �� / �GXDO�IOXVK�WRLOHWV��HWF��
5 DLQZDWHU�KDUYHVWLQJ� � �� �N/ �UDLQZDWHU�WDQN�

8 VH���WRLOHW�IOXVKLQJ�
� �N/ �UDLQZDWHU�WDQN�
8 VH���KRW�ZDWHU�

/ LJKW�JUH\ ZDWHU�UHXVH� 1 RW�DYDLODEOH� 8 VH���WRLOHW�IOXVKLQJ�
3RWDEOH�P DLQ�ZDWHU�
FRQVHUYDWLRQ�

� � �� � � � �� �

�
$ �OLJKW�JUH\ ZDWHU�WUHDWP HQW�V\ VWHP �DQG�D�� � � � �OLWUH�UDLQZDWHU�WDQN�DUH�
UHFRP P HQGHG�WRU�7� ��: LWK�WKH�DYDLODELOLW\ �RI�WUHDWHG�JUH\ ZDWHU�IRU�WRLOHW�IOXVKLQJ��
WKH�SUHIHUUHG�XVH�IRU�UDLQZDWHU�LV�KRW�ZDWHU��
�

� �� �� �5 DLQZ DWHU�KDUYHVWLQJ�� �7� �DQG�7� �
�
5 DLQZDWHU�FDQ�EH�KDUYHVWHG�IURP �WKH�WHUUDFHV�DQG�XVHG�RQ�VLWH��6L] LQJ�RI�D�
UDLQZDWHU�WDQN�GHSHQGV�RQ�UDLQIDOO�TXDQWLW\ �DQG�IUHTXHQF\ ��WKH�FDWFKP HQW�VXUIDFH�
DUHD��a� � P � ��DQG�WKH�UDLQZDWHU�XVH��7KH�UDLQZDWHU�XVH�GHWHUP LQHV�TXDQWLW\ �DQG�
IUHTXHQF\ ��) RU�H[ DP SOH��XVLQJ�ZDWHU�IRU�WRLOHW�IOXVKLQJ�UHTXLUHV�UDLQZDWHU�HYHU\ �
GD\ �ZKLOVW�XVLQJ�ZDWHU�IRU�JDUGHQ�LUULJDWLRQ�KDV�SHDN�GHP DQGV�GXULQJ�VXP P HU��
�
5 DLQZDWHU�WDQNV�FDQ�EH�VL] HG�E\ �XVLQJ�WKH�VSHFLDOLVHG�VL] LQJ�FXUYHV��UHIHU�WR�IDFW�
VKHHW�� D���7KHVH�FXUYHV�UHODWH�0 HOERXUQH
V�UDLQIDOO�SDWWHUQ�DQG�H[ SHFWHG�XVHV�WR�
DYDLODEOH�FDWFKP HQW�DUHD��7KH�FXUYHV�ZHUH�FUHDWHG�E\ �D�VRIWZDUH�SDFNDJH�FDOOHG�
0 8 6,&�ZDV�GHYHORSHG�E\ �WKH�&RRSHUDWLYH�5 HVHDUFK�&HQWUH�IRU�&DWFKP HQW�
+ \ GURORJ\ �WR�DFFRXQW�IRU�WKHVH�YDULDEOHV��
�
) RU�WKLV�FDVH�VWXG\ ��WKH�UDLQZDWHU�WDQNV�ZHUH�VL] HG�XVLQJ�0 8 6,&�VWRUP ZDWHU�
P RGHOOLQJ�VRIWZDUH��7KH�P RGHO�DVVXP HG�WZR�SHRSOH�ZHUH�OLYLQJ�LQ�WKH�KRXVHKROG�
ZLWK�� � �/ �GD\ �KRW�ZDWHU�GHP DQG�DQG�� � / �GD\ �IRU�WRLOHW�IOXVKLQJ��
�
$ �ILUVW�IOXVK�GHYLFH�LV�LQVWDOOHG�WR�GLYHUW�WKH�ILUVW�� � � �P P �UDLQIDOO�WKHUHE\ �SUHYHQWLQJ�
GHEULV�DQG�SROOXWDQWV�IURP �HQWHULQJ�WKH�UDLQZDWHU�WDQN��6FUHHQV�DQG�P HVKHV�DUH�
LQVWDOOHG�RQ�WKH�WDQN
V�LQOHWV�DQG�RXWOHWV�DQG�RQ�URRI�JXWWHUV�WR�SUHYHQW�GHEULV�
FROOHFWLRQ�DQG�P RVTXLWRV��
�



�

� �� �� �7� �� �UDLQZ DWHU�KDUYHVWLQJ�
�
$ �VFKHP DWLF�RI�WKH�UDLQZDWHU�KDUYHVWLQJ�V\ VWHP �IRU�7� �LV�VKRZQ�LQ�) LJXUH�� ��
5 DLQZDWHU�LV�FROOHFWHG�IURP �WKH�URRI�DQG�VWRUHG�LQ�D�WDQN��$ �VP DOO�WULFNOH�SXP S�
�WKDW�FDQ�EH�VRODU�SRZHUHG���SXP SV�ZDWHU�IURP �WKH�VWRUDJH�WDQN�WR�D�KHDGHU�WDQN�
�� � � � � � / �FDSDFLW\ ��WR�VXSSO\ �WKH�WRLOHWV��
�
$ �SRWDEOH�P DLQV�ZDWHU�FRQQHFWLRQ��ZLWK�DQ�DLU�JDS��LV�UHTXLUHG�WR�VXSSOHP HQW�
UDLQZDWHU�ZLWK�DQ�DSSURSULDWH�FRQQHFWLRQ�WR�WKH�KHDGHU�WDQN��$Q\ �UDLQZDWHU�WDQN�
P XVW�FRQIRUP �WR�$XVWUDOLD�6WDQGDUGV��$6� � � � � �ZLWK�OLFHQVHG�SOXP EHUV�UHTXLUHG�
IRU�FRUUHFW�LQVWDOODWLRQ��
�
$ �WDQN�VL] LQJ�FXUYH�LV�SURGXFHG�IRU�WKH�WHUUDFHV�ZLWK�D�� � P � �URRI�DUHD�LQ�) LJXUH�
� ��5 DLQZDWHU�VXSSO\ �UHOLDELOLW\ ��L�H��WKH�DP RXQW�RI�ZDWHU�VXSSOLHG�E\ �UDLQZDWHU���RQ�
WKH�YHUWLFDO�D[ LV��YDULHV�ZLWK�WDQN�VL] H��VKRZQ�RQ�WKH�KRUL] RQWDO�D[ LV��DQG�ZDWHU�
GHP DQG��WKH�GLIIHUHQW�FXUYHV���5 HDGLQJ�IURP �) LJXUH�� ��IRU�D�� � �/ �GD\ �GHP DQG�
�WRLOHW�IOXVKLQJ���JUHHQ�FXUYH��D�� �� �N/ �UDLQZDWHU�WDQN�SURYLGLQJ�� � �SHU�FHQW�VXSSO\ �
UHOLDELOLW\ ��1 RWH�DGGLWLRQDO�LQIRUP DWLRQ�IRU�VL] LQJ�UDLQZDWHU�D�WDQN�LV�VXSSOLHG�LQ�IDFW�
VKHHW�� D��
�
�

� �� �� �7� �� �UDLQZ DWHU�KDUYHVWLQJ�
�
$ �VFKHP DWLF�RI�WKH�SURSRVHG�UDLQZDWHU�KDUYHVWLQJ�VHFWLRQ�LV�VKRZQ�LQ�) LJXUH�� ��,Q�
WKLV�VLWXDWLRQ�D�FRQVXP SWLRQ�RI�� � �/ �GD\ �LV�VXJJHVWHG�IRU�KRW�ZDWHU�XVDJH��7KH�
UDLQZDWHU�WDQN�VL] LQJ�XVHV�WKH�VDP H�DSSURDFK�DV�RXWOLQHG�LQ�H[ DP SOH�7� ��
5 HIHUULQJ�WR�) LJXUH�� �DQG�REVHUYLQJ�WKH�RUDQJH�OLQH��D�� �N/ �WDQN�SURYLGHV�D�� � �
SHU�FHQW�KRW�ZDWHU�VXSSO\ �UHOLDELOLW\ ��) RU�WKLV�DSSOLFDWLRQ�WKH�V\ VWHP �LV�OLP LWHG�E\ �
WKH�VP DOO�URRI�DUHD�ZLWK�QRUP DO�RSHUDWLQJ�FRQGLWLRQV�UHTXLULQJ�SRWDEOH�P DLQV�
ZDWHU�WRS�XS��7KHUHE\ �WKH�SRWHQWLDO�UDLQZDWHU�XVH�LV�P D[ LP LVHG�DQG�SRWDEOH�
P DLQV�ZDWHU�FRQVHUYDWLRQ�LV�RSWLP LVHG��
�
) RU�7� �WKH�UDLQZDWHU�LV�WUHDWHG�E\ �WKH�KRW�ZDWHU�V\ VWHP ��ZLWK�KHDWLQJ�WR�� � �
GHJUHHV�&�SURYLGLQJ�DGHTXDWH�P LFURELDO�WUHDWP HQW��$W�WKLV�WHP SHUDWXUH��DQ\ �
SDWKRJHQV�DUH�GHVWUR\ HG�P LQLP LVLQJ�ULVN�WR�SXEOLF�KHDOWK��
�
�

� �� �� �7� �� �OLJKW�JUH\ Z DWHU�UHXVH�
�
3RWDEOH�P DLQV�ZDWHU�GHP DQG�FDQ�EH�IXUWKHU�UHGXFHG�WKURXJK�WKH�XVH�RI�OLJKW�
JUH\ ZDWHU�IRU�WRLOHW�IOXVKLQJ�ZLWK�DQ\ �VXUSOXV�XVHG�IRU�JDUGHQ�LUULJDWLRQ��/ LJKW�
JUH\ ZDWHU�LV�WKH�FOHDQHVW�ZDVWHZDWHU�VWUHDP �IURP �WKH�KRXVHKROG��FROOHFWHG�IURP �



WKH�VKRZHU��EDWK�DQG�KDQG�EDVLQ�LQ�EDWKURRP V��$Q�RYHUYLHZ�RI�D�JUH\ ZDWHU�
V\ VWHP �LV�VKRZQ�LQ�) LJXUH�� ��
�
/ LJKW�JUH\ ZDWHU�FRQWDLQV�FRQWDP LQDQWV�DQG�LV�XQILW�IRU�KXP DQ�FRQVXP SWLRQ��
7\ SLFDOO\ �WKHVH�FRQWDP LQDQWV�DUH�ORZ�OHYHOV�RI�EDFWHULD��IDHFDO�P DWWHU��RUJDQLF�
P DWWHU��P LFUR�RUJDQLVP V�DQG�GHWHUJHQWV��2 UJDQLF�P DWHULDO��LI�QRW�UHP RYHG��FDQ�
FDXVH�WKH�JUH\ ZDWHU�WR�GLVFRORXU��EHFRP H�DQDHURELF�DQG�JLYH�RII�RGRXUV��&DUH�
P XVW�EH�WDNHQ�WR�OLP LW�KXP DQ�H[ SRVXUH�WR�JUH\ ZDWHU��ZKLFK�LV�DFKLHYHG�E\ �D�
FORVHG�V\ VWHP �ZLWK�WUHDWP HQW��
�
) RU�V\ VWHP V�WUHDWLQJ�OHVV�WKDQ�� � � � / �GD\ ��( 3$ �9LFWRULD�KDV�SURYLGHG�D�OLVW�RI�
DSSURYHG�JUH\ ZDWHU�WUHDWP HQW�V\ VWHP V��7KH�&LW\ �RI�0 HOERXUQH�FDQ�LVVXH�SHUP LWV�
IRU�( 3$�DSSURYHG�V\ VWHP V��7KH�DSSURYHG�JUH\ ZDWHU�GHYLFHV�DUH�OLVWHG�RQ�WKH�
( 3$�9LFWRULD
V�ZHEVLWH��ZZZ�HSD�YLF�JRY�DX��DQG�( 3$�SXEOLFDWLRQ�� � � �SURYLGHV�
IXUWKHU�DGYLFH�IRU�JUH\ ZDWHU�UHXVH��1 RWH�( 3$�DSSURYDO�LV�QRW�UHTXLUHG�IRU�D�
FORVHG�V\ VWHP ��WKDW�LV��ZKHQ�QR�ZDWHU�LV�UHOHDVHG�WR�WKH�HQYLURQP HQW��
�
7KH�' HSDUWP HQW�RI�+XP DQ�6HUYLFHV�KDV�DOVR�SUHSDUHG�JXLGHOLQHV�IRU�WKH�
JUH\ ZDWHU�UHXVH��DYDLODEOH�IURP �WKHLU�ZHEVLWH�
�ZZZ�KHDOWK�YLF�JRY�DX�HQYLURQP HQW����
�
7HFKQRORJ\ �VHOHFWLRQ�LV�GHSHQGHQW�RQ�GHVLUHG�ZDWHU�TXDOLW\ ��IRRWSULQW�DYDLODEOH�
DQG�WKH�RYHUDOO�WUHDWP HQW�WUDLQ��$ �VFKHP DWLF�LOOXVWUDWLRQ�LV�VKRZQ�LQ�) LJXUH�� ��7KH�
P HVK�VFUHHQ�SK\ VLFDOO\ �UHP RYHV�ODUJHU�REMHFWV�IURP �WKH�SURFHVV��7KH�VHSDUDWRU�
UHP RYHV�IDWV��RLOV�DQG�JUHDVH��7KH�VXEVXUIDFH�IORZ�ZHWODQG�KDV�WKH�GXDO�SXUSRVH�
RI�UHJXODWLQJ�
LQ
�IORZ�DQG�ZDWHU�WUHDWP HQW��6HGLP HQWDWLRQ�UHP RYHV�ODUJHU�VL] HG�
SROOXWDQW�DQG�SDWKRJHQV�DQG�GLVVROYHG�RUJDQLF�P DWWHU�DUH�UHGXFHG�E\ �WKH�
ELRORJLFDO�WUHDWP HQW��5 HIHU�WR�IDFW�VKHHW�� D�IRU�DGGLWLRQDO�LQIRUP DWLRQ��
�
' HSHQGLQJ�RQ�WKH�VSHFLILF�UHXVH��JUH\ ZDWHU�P D\ �UHTXLUHG�IXUWKHU�GLVLQIHFWLRQ��
VXFK�DV�FKORULQH�GLVLQIHFWLRQ��UHIHU�WR�IDFW�VKHHW�� I� ��) LQDOO\ �WKH�VWRUDJH�WDQN�
SURYLGHV�D�UHVHUYRLU�WR�P HHW�UHVLGHQWLDO�GHP DQG�WKDW�YDULHV�RYHU�D�W\ SLFDO�GD\ �WR�
VXSSO\ ��$ �KHDGHU�WDQN�LV�UHTXLUHG�DSSUR[ LP DWHO\ �� � � � � � / �� �L�H��DSSUR[ LP DWHO\ �� � �
KRXU�GHP DQG�WR�SURYLGH�VXIILFLHQW�SUHVVXUH�DQG�VWRUDJH�IRU�GHP DQG��
�
$GHTXDWH�SURYLVLRQ�IRU�QRQ�RSHUDWLQJ�WLP H��VXFK�DV�VFKHGXOHG�P DLQWHQDQFH��LV�
UHTXLUHG��7KH�WUHDWP HQW�V\ VWHP �VKRXOG�LQFRUSRUDWH�D�E\ SDVV�WR�VHZHU�DV�VKRZQ�
LQ�) LJXUH�� ��
�
�

� �� �� �/ LJKW�JUH\ Z DWHU�WUHDWP HQW���LQGLFDWLYH�VL] LQJ�
�
%DVHG�RQ�D�WZR�EHGURRP �WHUUDFH��DSSUR[ LP DWHO\ �WZR�SHRSOH�SHU�KRXVHKROG��
HP SOR\ LQJ�HIILFLHQW�KRXVHKROG�GHYLFHV�WKDW�LQFOXGHV�WKH�LQVWDOODWLRQ�RI�$$$�ILWWLQJV�
�VKRZHUKHDG��IORZ�UHJXODWRUV���� � � / �GD\ �RI�OLJKW�JUH\ ZDWHU�LV�H[ SHFWHG���



�
$IWHU�FROOHFWLRQ��WKH�JUH\ ZDWHU�LV�WUHDWHG�LQ�D�FRQVWUXFWHG�ZHWODQG��VXUIDFH�DUHD�RI�
� �P � ��WKHQ�UHXVHG�IRU�WRLOHW�IOXVKLQJ��7KHUH�LV�D�JUHDWHU�JUH\ ZDWHU�IORZ�UDWH��� � � �
/ �GD\ ��FROOHFWHG�WKDQ�UHTXLUHG�IRU�WRLOHW�IOXVKLQJ�� � � �/ �GD\ ���7KH�H[ FHVV�P D\ �EH�
XVHG�IRU�LUULJDWLRQ��WKRXJK�WKH�VP DOO�JDUGHQ�DUHD��� � P � ��OLP LWV�GHP DQG��
�
8 QWUHDWHG�OLJKW�JUH\ �ZDWHU�FRXOG�EH�VWRUHG�IRU�XS�WR�� � �KRXUV��$ IWHU�WKLV�SHULRG�WKH�
VXUSOXV�ZDWHU�VKRXOG�EH�GLVFKDUJHG�WR�VHZHU�ZKLFK�LV�VHW�XS�WR�RFFXU�
DXWRP DWLFDOO\ ��
�
7KH�
FDVFDGLQJ
�UDLQZDWHU�WDQNV�SURYLGH�DQ�LGHDO�RSSRUWXQLW\ �IRU�D�FRQWHP SRUDU\ �
XUEDQ�ZHWODQG�LQ�D�VP DOO�FRQILQHG�EDFN\ DUG��7KH�ZHWODQG�FDQ�EH�FRQVWUXFWHG�RQ�
WRS�RI�WKH�WDQNV�DV�VKRZQ�LQ�) LJXUH�� ��
�
7KH�UHTXLUHG�ZHWODQG�VXUIDFH�DUHD��� �� �P � ���EDVHG�RQ�DQ�DYHUDJH�IORZ�RI�
� � � / �GD\ �FDQ�EH�DFFRP P RGDWHG�RQ�WRS�RI�WKH�ILUVW�FDVFDGLQJ�WDQN��DUHD�� �� P � ���
7KH�LQOHW�ZDWHU�LV�IHG�WR�WKH�ZHWODQG�WKURXJK�VXEVXUIDFH�SLSHV��UHIHU�WR�) LJXUH�� ���
7KH�ZDWHU�SHUFRODWHV�WKURXJK�WKH�JUDYHO�P HGLD��+HUH�WKH�ZHWODQG�YHJHWDWLRQ�
GHFRP SRVHV�WKH�RUJDQLF�FRQWHQW��UHGXFHV�QXWULHQW�ORDGLQJV�DQG�UHP RYHV�
SDUWLFOHV�DQG�SDWKRJHQV��7KH�ZDWHU�IORZV�WR�WKH�RXWOHW�FROOHFWLRQ�SLSH��ZKLFK�LV�
VLWXDWHG�MXVW�EHORZ�WKH�VXUIDFH��DQG�WKHQ�WR�WKH�VWRUDJH�WDQN��$Q�RYHUIORZ�SLSH�LV�
UHTXLUHG�IRU�P DLQWHQDQFH�DQG�IORRG�SUHYHQWLRQ�DV�LQGLFDWHG�LQ�) LJXUH�� ��
�
7KH�ZHWODQG�LV�� �� �P �GHHS�WR�VXSSRUW�JUDYHO�GUDLQDJH��URRW�] RQH�DQG�DGHTXDWH�
YHJHWDWLRQ��7KH�ERWWRP �� � � P P �FRQWDLQV�FRDUVH�JUDYHO��� � � � � P P ��DQG�WKH�WRS�
� � � P P �LV�JUDYHO��� �� P P ���7KH�P RGHO�P HGLD�IRU�VXEVXUIDFH�IORZ�ZHWODQGV�LV�D�
ZDVKHG�ULYHU�JUDYHO��� � � P P ��ZKLFK�ZLOO�KDYH�DQ�LQLWLDO�K\ GUDXOLF�FRQGXFWLYLW\ �LQ�
H[ FHVV�RI�� P �KRXU��2 WKHU�VWDEOH�P HGLD�FDQ�EH�XVHG�DV�ORQJ�DV�WKH\ �ILW�WKH�
JHQHUDO�UHTXLUHP HQWV�WR�DOORZ�JRRG�SODQW�JURZWK��$ �UDQJH�RI�SODQWV�FDQ�EH�JURZQ�
LQ�VXEVXUIDFH�ZHWODQG�V\ VWHP �WR�VXLW�P RVW�ODQGVFDSH�UHTXLUHP HQWV��7\ SLFDO�
VSHFLHV�FRXOG�LQFOXGH��%DXP HD�DUWLFXODWH��F\ SHUXV�OXFLGXV��FDUH[ �IDVFLFXODULV�
�QDWLYHV��RU�F\ SHUXV�LQYROXFUDWXV��,ULV�SVHXGRDFRUXV��FDQQD�VSHFLHV��H[ RWLFV���
5 HIHU�WR�IDFW�VKHHW�� D�IRU�DGGLWLRQDO�LQIRUP DWLRQ�RQ�VXEVXUIDFH�ZHWODQGV��
�
$OO�LQVWDOODWLRQV�P XVW�FRQIRUP �WR�$XVWUDOLDQ�6WDQGDUGV��ZLWK�UHIHUHQFH�WR�
$6 � � � � �� �� �: DWHU�6XSSO\ ��$FFHSWDEOH�6ROXWLRQV��ZDVWHZDWHU�WUHDWP HQW�
�$6� � � � � �DQG�ZDVWHZDWHU�HIIOXHQW�P DQDJHP HQW��$6 � � � � � ��DQG�SOXP ELQJ�
UHTXLUHP HQWV��$ �OLFHQVHG�SOXP EHU�LV�UHTXLUHG�WR�LQVWDOO�WKH�V\ VWHP ��5 HIHU�WR�WKH�
* UHHQ�3OXP EHUV��ZZZ�JUHHQSOXP EHUV�FRP �DX��DQG�WKH�3OXP ELQJ�,QGXVWU\ �
&RP P LVVLRQ��ZZZ�SLF�YLF�JRY�DX��IRU�DGGLWLRQDO�LQIRUP DWLRQ��
�
�

� �� �: 68 ' �3HUIRUP DQFH�
�



,QVWDOODWLRQ�RI�ZDWHU�HIILFLHQW�DSSOLDQFHV�DQG�GHP DQG�UHGXFWLRQ�W\ SLFDOO\ �UHGXFHV�
ZDWHU�FRQVXP SWLRQ�E\ �� � �SHU�FHQW��7KH�FRP ELQDWLRQ�RI�GHP DQG�P DQDJHP HQW�
DQG�UDLQZDWHU�DV�KRW�ZDWHU��DV�UHFRP P HQGHG�IRU�7� ��KDV�SRWHQWLDO�ZDWHU�VDYLQJ�
RI�� � �SHU�FHQW��
�
7KH�FRP ELQHG�RSWLRQV�RI�GHP DQG�P DQDJHP HQW��UDLQZDWHU�IRU�KRW�ZDWHU�DQG�
JUH\ ZDWHU�IRU�WRLOHW�IOXVKLQJ�DQG�JDUGHQ�LUULJDWLRQ��DV�UHFRP P HQGHG�IRU�7� ��KDV�D�
SRWDEOH�P DLQV�ZDWHU�VDYLQJ�RI�� � �SHU�FHQW��
�
6LWH�VWRUP ZDWHU�UXQRII�ZLOO�EH�P LQLP LVHG�E\ �UDLQZDWHU�KDUYHVWLQJ��WKHUHE\ �
P LQLP LVLQJ�WKLV�VLWH��DOEHLW�D�VP DOO�SRUWLRQ�RI�WKH�WRWDO�FDWFKP HQW��QXWULHQW�ORDGLQJ�
WR�3RUW�3KLOOLS�%D\ ��
�
�

� �7KH�7LYROL�EXLOGLQJ�
�
7KLV�FDVH�VWXG\ �LV�DSSOLHG�WR�DQ�H[ LVWLQJ�KLJK�ULVH�EXLOGLQJ�XVHG�IRU�UHWDLO�DQG�
HGXFDWLRQDO�SXUSRVHV��7KH�EXLOGLQJ�KDV�VXFFHVVIXOO\ �LP SOHP HQWHG�D�URRIWRS�
JDUGHQ�DQG�UDLQZDWHU�VFKHP H��7KH�DGGLWLRQDO�: 68 ' �LGHDV�VHW�RXW�LQ�WKLV�FDVH�
VWXG\ �KDYH�EHHQ�SURSRVHG�LQGHSHQGHQWO\ �RI�WKH�ZRUN�SODQ�IRU�7LYROL��DQG�DV�VXFK�
DUH�QRW�FRQVLGHUHG�IRU�LP SOHP HQWDWLRQ��
�
7KH�FDVH�VWXG\ �LV�SUHVHQWLQJ�: 68 ' �RSWLRQV�IRU�D�KLJK�ULVH�FRP P HUFLDO�EXLOGLQJ��
�
�

� �� �1 DWXUH�RI�WKH�GHYHORSP HQW�
�
7KH�7LYROL�EXLOGLQJ�LV�D�ODUJH�FRP P HUFLDO�EXLOGLQJ�RZQHG�E\ �5 0 ,7�DW�� � � � � � � �
%RXUNH�6W��0 HOERXUQH��7KH�EXLOGLQJ�LV�D�FRP ELQDWLRQ�RI�RIILFH�VSDFH��OHFWXUH�
KDOOV��WXWRULDO�URRP V��VWXGHQW�DP HQLWLHV�DQG�VKRSV��$V�VXFK��WKHUH�LV�D�
FRP ELQDWLRQ�RI�UHJXODU�EXLOGLQJ�XVHUV�LQFOXGLQJ�XQLYHUVLW\ �VWDII�DQG�VKRSNHHSHUV�
ZLWK�D�WUDQVLHQW�SRSXODWLRQ�FRQVLVWLQJ�RI�VWXGHQWV�DQG�VKRSSHUV��
�
7KH�7LYROL�EXLOGLQJ�GHP RQVWUDWHV�: 68 ' �ZLWK�WKH�LQFRUSRUDWLRQ�RI�D�3OD] D�JDUGHQ�
DQG�D�UDLQZDWHU�VXSSO\ ��7KH�3OD] D�JDUGHQ�KDV�WKH�GXDO�SXUSRVH�RI�LQFUHDVLQJ�WKH�
LP SHUYLRXV�DUHD�DQG�SURYLGLQJ�DQ�DHVWKHWLFDOO\ �SOHDVLQJ�HQYLURQP HQW�IRU�
RFFXSDQWV��7KH�DGYDQWDJH�RI�WKH�LQFUHDVHG�LP SHUYLRXV�DUHD�LV�WKH�FDSWXUH�DQG�LQ�
VLWX�VWRUP ZDWHU�WUHDWP HQW�P LQLP LVLQJ�SROOXWDQW�ORDGLQJ�WR�UHFHLYLQJ�ZDWHU�ERGLHV��
�
7KH�KDUYHVWHG�UDLQZDWHU�LV�FROOHFWHG�IURP �WKH�URRIWRS�DQG�VWRUHG��$ �GHGLFDWHG�
DQG�VHSDUDWH�QRQ�SRWDEOH�ZDWHU�SOXP ELQJ�V\ VWHP �LV�FRQQHFWHG�WR�WKH�WRLOHWV�DQG�
LUULJDWLRQ�V\ VWHP ��7KH�KDUYHVWHG�UDLQZDWHU�LV�WKHQ�XVHG�IRU�WRLOHWV�DQG�IRU�3OD] D�
JDUGHQ�LUULJDWLRQ��
�



&XUUHQWO\ �WKHUH�LV�LQVXIILFLHQW�UDLQZDWHU�DYDLODEOH��GXH�WR�OLP LWHG�DYDLODEOH�
FDWFKP HQW��URRI�DUHD��WR�P HHW�GHP DQG��3RWDEOH�P DLQV�ZDWHU�LV�XVHG�WR�
VXSSOHP HQW�WKLV�VXSSO\ ��7KLV�SURMHFW�H[ DP LQHV�RSWLRQV�WR�H[ SDQG�WKH�H[ LVWLQJ�
: 68 ' �DSSOLFDWLRQ��
�
�

� �� �: 68 ' �REMHFWLYHV�
�
: 68 ' �REMHFWLYHV�IRU�WKH�7LYROL�%XLOGLQJ�DUH�WR�EH�FRQVLVWHQW�ZLWK�7RWDO�
: DWHUP DUN�� � � � �DQG�EHVW�SUDFWLFH�WR�LQFOXGH��

 �7RWDO�: DWHUP DUN�� � � � �WDUJHWV�DQ�DEVROXWH�� � �SHU�FHQW�SRWDEOH�P DLQV�ZDWHU�
UHGXFWLRQ�IRU�HP SOR\ HHV�DQG�UHVLGHQWV�

 �WUHDW�VWRUP ZDWHU�UXQRII�WR�P HHW�VWDWH�JXLGHOLQHV��VSHFLILFDOO\ �� � �SHU�FHQW�
UHGXFWLRQ�RI�WRWDO�VXVSHQGHG�VROLGV��766���� � �SHU�FHQW�UHGXFWLRQ�RI�WRWDO�
SKRVSKRURXV��73��DQG�WRWDO�QLWURJHQ��71 ��DQG�� � �SHU�FHQW�UHGXFWLRQ�LQ�OLWWHU�
HQWHULQJ�VWRUP ZDWHU�IURP �WKH�VLWH��7KHUHE\ �UHGXFLQJ�SROOXWDQW�ORDGV�WR�WKH�
VWRUP ZDWHU�V\ VWHP V�DQG�3RUW�3KLOLS�%D\ ��
�
�

� �� �6LWH�FRQVWUDLQWV�
�
7KH�7LYROL�EXLOGLQJ�LV�DQ�H[ LVWLQJ�VWUXFWXUH�ZLWK�: 68 ' �IHDWXUHV�LQFRUSRUDWHG�LQWR�
WKH�EXLOGLQJ��7KH�EXLOGLQJ
V�: 68 ' �IHDWXUHV�LQFOXGH�D�URRI�JDUGHQ�DQG�D�VHSDUDWH�

QRQ�SRWDEOH
�ZDWHU�VXSSO\ ��5 DLQZDWHU�LV�KDUYHVWHG�IURP �WKH�URRI�WRS�DQG�XVHG�IRU�
WRLOHW�IOXVKLQJ�DQG�LUULJDWLQJ�WKH�/ HYHO�� �URRI�WRS�JDUGHQ��
�
0 HOERXUQH
V�&%' �KDV�OLP LWHG�DOWHUQDWLYH�ZDWHU�VXSSOLHV�DQG�SRWHQWLDO�ZDWHU�XVHV��
5 HWURILWWLQJ�SURMHFWV�P XVW�EH�DEOH�WR�FRP SOHP HQW�WKH�EXLOGLQJ
V�H[ LVWLQJ�VHWXS�DQG�
LQIUDVWUXFWXUH��
�
�

� �� �2 SSRUWXQLWLHV�RI�: 68 ' �
�
' HP DQG�P DQDJHP HQW�VWUDWHJLHV��LQFOXGLQJ�ZDWHU�HIILFLHQW�DSSOLDQFHV�KDYH�
UHGXFHG�ZDWHU�GHP DQG�WKURXJKRXW�WKH�EXLOGLQJ��7KH�P DLQ�
QRQ�SRWDEOH
�ZDWHU�
UHTXLUHP HQWV�DUH�WRLOHW�IOXVKLQJ��WKHUH�DUH�� � � �WRLOHWV�DQG�� � �XULQDOV�WKURXJKRXW�
WKH�EXLOGLQJ��DQG�IRU�LUULJDWLRQ�RI�WKH�URRIWRS�JDUGHQ��VLWXDWHG�RQ�WKH�SOD] D�OHYHO�
�/ HYHO�� ��RI�WKH�EXLOGLQJ��$Q�HVWLP DWHG�� �� 0 / �\ U�RI�QRQ�SRWDEOH�ZDWHU�LV�
FRQVXP HG��
 � ��
�
7KH�DYDLODEOH�URRI�DUHD��DSSUR[ LP DWHO\ �� � � � �P � ��KDUYHVWV�� �� 0 / �\ U�RI�UDLQZDWHU��

 � ��7KHUH�LV�SRWHQWLDO�WR�IXUWKHU�UHGXFH�SRWDEOH�P DLQV�FRQVXP SWLRQ�E\ �
VXSSOHP HQWLQJ�WKH�UDLQZDWHU�ZLWK�DQ�DSSURSULDWH�ZDWHU�VRXUFH��



�
�

� �� �� �%ODFNZ DWHU�UHXVH�
�
$OWHUQDWLYH�ZDWHU�FDQ�EH�SURYLGHG�IURP �EODFNZDWHU��( [ WUDFWLQJ�ZDWHU�IURP �WKH�
VHZHU�IRU�UHXVH�LV�NQRZQ�DV�VHZHU�P LQLQJ��7UHDWP HQW�V\ VWHP V�W\ SLFDOO\ �FRQVLVW�RI�
VHZHU�H[ WUDFWLRQ��VFUHHQLQJ�DQG�WUHDWP HQW�EHIRUH�UHXVH��7KH�SXP SLQJ�V\ VWHP V�
DUH�GHVLJQHG�WR�P LQLP LVH�VROLGV�H[ WUDFWLRQ��WKHUHE\ �P LQLP LVLQJ�WUHDWP HQW�FRVWV��
7KH�VROLGV�DUH�VHSDUDWHG�DQG�LP P HGLDWHO\ �UHWXUQHG�WR�WKH�VHZHU�IRU�FHQWUDOLVHG�
WUHDWP HQW��L�H��DW�D�VHZHUDJH�WUHDWP HQW�SODQW���7KH�ZDWHU�LV�WKHQ�IXUWKHU�WUHDWHG�
DQG�GLVLQIHFWHG�WR�DQ�DSSURSULDWH�TXDOLW\ ��W\ SLFDOO\ �WR�FODVV�$ �VWDQGDUG��7KH�
GLVLQIHFWHG�UHFODLP HG�ZDWHU�LV�WKHQ�UHDG\ �IRU�UHXVH��6HZHU�P LQLQJ�V\ VWHP V�DUH�
W\ SLFDOO\ �D�FRP ELQDWLRQ�RI�WHFKQRORJLHV�WR�H[ WUDFW�DQG�WUHDW�VHZHUDJH��7KH\ �FDQ�
EH�SXUFKDVHG�DV�
SDFNDJH�WUHDWP HQW�SODQWV
�DQG�FDQ�EH�VXLWHG�LQ�WKH�EXLOGLQJ
V�
EDVHP HQWV��5 HIHU�WR�IDFW�VKHHWV�� D��� G�DQG�� H�IRU�W\ SLFDO�WUHDWP HQWV��
�
7KH�7LYROL�EXLOGLQJ�LV�DGMDFHQW�WR�&LW\ �RI�0 HOERXUQH
V�&+ � �EXLOGLQJ��ZKHUH�D�
VHZHU�P LQLQJ�V\ VWHP �LV�DOUHDG\ �SODQQHG�IRU�WKLV�EXLOGLQJ��3RWHQWLDO�H[ LVWV�WR�
LQFUHDVH�&+ � 
V�ZDVWHZDWHU�WUHDWP HQW�SODQW�FDSDFLW\ �DQG�VXSSO\ �WKH�7LYROL
V�
EXLOGLQJ�ZLWK�DGGLWLRQDO�ZDWHU��7KH�H[ LVWLQJ�� � N/ �VWRUDJH�WDQN�ORFDWHG�LQ�7LYROL
V�
EXLOGLQJ�EDVHP HQW�FDQ�EH�XWLOLVHG�WR�SURYLGH�EXIIHULQJ�FDSDFLW\ �IRU�WKH�VHZHU�
P LQLQJ�V\ VWHP ��7KH�ZDWHU�LV�WKHQ�SXP SHG�WR�H[ LVWLQJ�ODUJH�KHDGHU�WDQNV�RQ�WKH�
URRI�DQG�LV�DYDLODEOH�IRU�WRLOHW�IOXVKLQJ�DQG�JDUGHQ�LUULJDWLRQ��
�
7KH�LQFUHDVHG�VHZHU�P LQLQJ�SODQW�FDSDFLW\ �ZLOO�UHGXFH�RYHUDOO�RSHUDWLQJ�FRVWV��
2 SHUDWLQJ�DJUHHP HQWV�DQG�FRP P XQLFDWLRQ�EHWZHHQ�&+ � �DQG�WKH�7LYROL�EXLOGLQJ�
ZLOO�EH�UHTXLUHG��
�
�

� �� �� �6WRUP Z DWHU�WUHDWP HQW�
�
0 LQLP DO�VWRUP ZDWHU�UXQRII�LV�JHQHUDWHG�E\ �WKH�VLWH�FXUUHQWO\ ��+ DUYHVWLQJ�UDLQZDWHU�
OLP LWV�WKH�SROOXWDQW�ORDGLQJ�WR�UHFHLYLQJ�ZDWHU�ERGLHV�E\ �VWRUP ZDWHU�UHXVH�DQG�
FDSWXUH��$GGLWLRQDOO\ �WKH�URRI�WRS�JDUGHQ�WUHDWV�VWRUP ZDWHU�DV�LW�LQILOWUDWHV�WKURXJK�
WKH�VRLO�YLD�D�FRP ELQDWLRQ�RI�SK\ VLFDO�DQG�ELRORJLFDO�SURFHVVHV��
�
�

� �� �: 68 ' �3HUIRUP DQFH�
�
$GGLWLRQDO�ZDWHU�VXSSO\ �IURP �VHZHU�P LQLQJ�ZLOO�SURYLGH�VXIILFLHQW�ZDWHU�WR�P HHW�

QRQ�SRWDEOH
�ZDWHU�UHTXLUHP HQWV�UHGXFLQJ�SRWDEOH�P DLQV�ZDWHU�FRQVXP SWLRQ�E\ �
� �� �0 / �\ HDU��,QFOXGLQJ�UDLQZDWHU�KDUYHVWLQJ��D�WRWDO�RI�� �� �0 / �\ U�RI�SRWDEOH�P DLQV�
ZDWHU�ZLOO�EH�FRQVHUYHG��7KLV�HTXDWHV�WR�DSSUR[ LP DWHO\ �� � �SHU�FHQW�RI�WRWDO�ZDWHU�



XVDJH�LQ�WKH�EXLOGLQJ��6WRUP ZDWHU�UXQRII�ZLOO�EH�P LQLP LVHG�E\ �WKH�KDUYHVWLQJ�URRI�
UXQRII�WR�
WRS�XS
�ZDWHU�VXSSOLHV��
�
�

7LYROL�EXLOGLQJ���VHZ HU�P LQLQJ�
�
6HZ HU�P LQLQJ�V\ VWHP V���H[ WUDFW�ZDWHU�IURP �WKH�VHZHU��UHP RYLQJ�VROLGV�DQG�
WUHDWLQJ�ZDWHU�IRU�UHXVH��7HFKQRORJLHV�DUH�DYDLODEOH�LQ�SDFNDJH�WUHDWP HQW�SODQWV�
ZLWK�D�VP DOO�IRRWSULQW��DSSUR[ LP DWHO\ �� � P � ��7KH�V\ VWHP V�FDQ�RSHUDWH�DFFRUGLQJ�
WR�GHP DQG�ZLWK�OLWWOH�VSDFH�UHTXLUHG�IRU�VWRUDJH��: DWHU�LV�WUHDWHG��UHGXFLQJ�
RUJDQLF�FRQFHQWUDWLRQ�DQG�SDWKRJHQ�OHYHOV��7\ SLFDOO\ �GLVLQIHFWLRQ�LV�UHTXLUHG�
EHIRUH�ZDWHU�UHXVH�
�
�
7\ SLFDO�SOXP ELQJ�DUUDQJHP HQW�
�
: DVWHZDWHU�WUHDWP HQW�SODQWV�FDQ�EH�GHVLJQHG�WR�ILW�LQ�EXLOGLQJ
V�EDVHP HQWV��$ �
VHSDUDWH�GHOLYHU\ �V\ VWHP �IRU�WKH�WUHDWHG�ZDWHU�LV�UHTXLUHG��$GHTXDWH�E\ SDVVHV�
DUH�SURYLGHG�IRU�VFKHGXOHG�P DLQWHQDQFH��
�
�
6HZ LQJ�P LQLQJ�
�
$ �SULP DU\ �VHSDUDWLRQ�SURFHVV�XVXDOO\ �IROORZV�H[ WUDFWLRQ�WR�UHP RYH�UHP DLQLQJ�
VROLGV��6FUHHQLQJ�LV�WKH�P RVW�FRP P RQ�SK\ VLFDO�VHSDUDWLRQ�SURFHVV�HP SOR\ HG��
ZLWK�WKH�VFUHHQHG�VROLGV�UHWXUQHG�LP P HGLDWHO\ �WR�WKH�VHZHU��: DVWHZDWHU�FDQ�EH�
XVHG�WR�FRQWLQXDOO\ �FOHDQ�WKH�VFUHHQ��WKHUHE\ �SUHYHQWLQJ�FORJJLQJ��9DULDWLRQV�RQ�
SUH�WUHDWP HQW�LQFOXGH�K\ GUR�F\ FORQH�VHSDUDWRUV��VHGLP HQWDWLRQ��HQKDQFHG�
VHGLP HQWDWLRQ�DQG�GLVVROYHG�DLU�IORWDWLRQ��' $) ��GHYLFHV��
�
�

6HZ HU�P LQLQJ�WHFKQRORJLHV�
�
6HZHU�P LQLQJ�WUHDWP HQW�P XVW�UHGXFH�WKH�KLJK�RUJDQLF�DQG�P LFUR�RUJDQLVP �
FRQFHQWUDWLRQV�DQG�FRQWURO�SDWKRJHQ�OHYHOV��7HFKQRORJ\ �GHVLJQ�SDUDP HWHUV�ZLOO�
DFFRP P RGDWH�WKH�FKDQJHV�LQ�ZDWHU�FKDUDFWHULVWLFV�DQG�SROOXWDQW�ORDGLQJ��$ �
UDQJH�RI�WUHDWP HQW�WHFKQRORJLHV�FDQ�EH�HP SOR\ HG�IRU�VHZHU�P LQLQJ�ZLWK�
DSSURSULDWH�WHFKQRORJLHV�LQFOXGLQJ��

 �6XEVXUIDFH�IORZ�ZHWODQGV��UHIHU�WR�IDFW�VKHHW�� D���

 �6XVSHQGHG�JURZWK�V\ VWHP V�H�J��DFWLYDWHG�VOXGJH�V\ VWHP V�DQG�VHTXHQFLQJ�
EDWFK�UHDFWRUV��6%5 ���� IDFW�VKHHW�� D���

 �) L[ HG�JURZWK�V\ VWHP V�H�J��WULFNOH�ILOWHUV��URWDWLQJ�ELRORJLFDO�FRQWDFWRUV��5 %&��
�IDFW�VKHHW�� E���

 �5 HFLUFXODWLQJ�P HGLD�ILOWHUV��IDFW�VKHHW�� F���




 �0 HP EUDQH�ELRUHDFWRUV��IDFW�VKHHW�� D���

 �) LOWUDWLRQ�H�J��VDQG�ILOWUDWLRQ�DQG�P HP EUDQH�ILOWUDWLRQ��LQFOXGLQJ�UHYHUVH�RVP RVLV��
�IDFW�VKHHW�� G�DQG�� H���
�
7KHVH�WHFKQRORJLHV�DUH�GHVFULEHG�P RUH�GHWDLO�LQ�WKH�DSSURSULDWH�IDFW�VKHHW��7KLV�
OLVW�LV�LQGLFDWLYH��ZLWK�P RUH�WHFKQRORJLHV�HP HUJLQJ�ZLWK�LQFUHDVHG�
FRP SHWLWLYHQHVV�DQG�LQQRYDWLRQ��
�
�

' LVLQIHFWLRQ�
�
' LVLQIHFWLRQ�P LQLP LVHV�SDWKRJHQLF�P LFURRUJDQLVP V�DQG�WKHUHE\ �HQVXUHV�SXEOLF�
KHDOWK��' LVLQIHFWLRQ�GHVWUR\ V�SDWKRJHQLF�P LFURRUJDQLVP V�LQ�ZDWHU��( UDGLFDWLRQ�RI�
ZDWHUERUQH�SDWKRJHQV�LV�WKH�P RVW�LP SRUWDQW�SXEOLF�KHDOWK�FRQFHUQ�IRU�ZDWHU�
WUHDWP HQW��&KORULQDWLRQ�DQG�8 9 �GLVLQIHFWLRQ��VKRZQ�ULJKW��DUH�WKH�P RVW�FRP P RQ�
P HWKRGV��5 HIHU�WR�IDFW�VKHHW�� I�IRU�P RUH�GHWDLOV��
�
�
�
�

� �' RFNODQGV�GHYHORSP HQW�
�
7KH�' RFNODQGV�FDVH�VWXG\ �FRQVLGHUV�: 68 ' �LP SOHP HQWDWLRQ�DW�WKH�ODUJHU�
SUHFLQFW�VFDOH�DQG�RXWOLQHV�: 68 ' �LQLWLDWLYHV�WKDW�KDYH�EHHQ�LP SOHP HQWHG�RQ�WKH�
JURXQG��7KLV�FDVH�VWXG\ �RXWOLQHV�H[ LVWLQJ�LQLWLDWLYHV�DQG�JRHV�IXUWKHU�WR�VXJJHVW�
SRVVLEOH�JUH\ ZDWHU�UHXVH�VHZHU�P LQLQJ�WKDW�FRXOG�DOVR�EH�DSSOLHG�WR�D�VLWH�RI�WKLV�
VFDOH��
�
�

� �� �1 DWXUH�RI�WKH�GHYHORSP HQW�
�
' RFNODQGV�LV�D�P DMRU�UHGHYHORSP HQW�RI�WKH�9LFWRULD�+DUERXU�SUHFLQFW��HDVW�RI�
0 HOERXUQH
V�&%' ��,W�FRYHUV�� � � �KHFWDUHV�RI�ODQG�DQG�� �NLORP HWUHV�RI�ZDWHU�IURQW��
' RFNODQGV�LV�D�ODUJH�VFDOH�FRQWHP SRUDU\ �XUEDQ�GHYHORSP HQW��%\ �� � � � ��
' RFNODQGV�LV�H[ SHFWHG�WR�EH�KRP H�WR�� � �� � � �SHRSOH��D�SODFH�RI�ZRUN�IRU�� � �� � � �
DQG�D�YLVLWRU�GHVWLQDWLRQ�IRU�� � �� � � �SHRSOH�SHU�GD\ ��
 � ��
�
' RFNODQGV�FRQVLVWV�RI�D�P L[ �RI�UHVLGHQWLDO�DQG�FRP P HUFLDO�P HGLXP �GHQVLW\ �DQG�
KLJK�ULVH�GHYHORSP HQWV��7KH�' RFNODQGV�UHMXYHQDWLRQ�SURMHFW�SURYLGHV�DQ�XQLTXH�
RSSRUWXQLW\ �WR�FRP ELQH�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ��: 68 ' ��LQWR�P RGHUQ�XUEDQ�
GHVLJQ��2 SSRUWXQLWLHV�H[ LVW�WR�LQFRUSRUDWH�: 68 ' �DW�D�UHJLRQDO��SUHFLQFW�DQG�
LQGLYLGXDO�VLWH�VFDOH��6WUHHWVFDSHV��VXUURXQGLQJ�XUEDQ�LQIUDVWUXFWXUH�DQG�SXEOLF�
RSHQ�VSDFHV�FDQ�DFFRP P RGDWH�: 68 ' �HOHP HQWV��



�
�

� �� �: 68 ' �REMHFWLYHV�
�
7KH�' RFNODQGV�$XWKRULW\ ��QRZ�9LF8 UEDQ��KDV�D�VWURQJ�FRP P LWP HQW�WR�
LP SOHP HQWLQJ�VXVWDLQDEOH�GHVLJQ�SULQFLSOHV�WKURXJKRXW�WKH�' RFNODQGV�SUHFLQFW��
) RU�VWRUP ZDWHU�P DQDJHP HQW�WKLV�HQFRP SDVVHV�VWRUP ZDWHU�UXQRII�WUHDWP HQW�IRU�
UHFHLYLQJ�ZDWHUZD\ V�SURWHFWLRQ��VWRUP ZDWHU�UXQRII�UHF\ FOLQJ��H�J��IRU�RSHQ�VSDFH�
LUULJDWLRQ��DQG�IORRG�P DQDJHP HQW��
7KH�REMHFWLYHV�DUH��

 �GHP DQG�P DQDJHP HQW��P LQLP LVH�ZDWHU�FRQVXP SWLRQ��

 �P D[ LP LVH�VWRUP ZDWHU�UHXVH�IRU�RSHQ�VSDFH�LUULJDWLRQ�

 �WUHDW�VWRUP ZDWHU�UXQRII�WR�P HHW�VWDWH�JXLGHOLQHV��VSHFLILFDOO\ �� � � �UHGXFWLRQ�RI�
WRWDO�VXVSHQGHG�VROLGV��766���� � � �UHGXFWLRQ�RI�WRWDO�SKRVSKRURXV��73 ��DQG�WRWDO�
QLWURJHQ��71 ��DQG�� � � �UHGXFWLRQ�LQ�OLWWHU�HQWHULQJ�VWRUP ZDWHU�IURP �WKH�VLWH��
7KHUHE\ �UHGXFLQJ�SROOXWDQW�ORDGV�WR�WKH�VWRUP ZDWHU�V\ VWHP V�DQG�3RUW�3KLOLS�%D\ ��
�
�

� �� �6LWH�FRQVWUDLQWV�
�
9LFWRULD�+DUERXU
V�K\ GURG\ QDP LFV�DUH�FRP SOH[ �DQG�DUH�LQIOXHQFHG�E\ �WLGHV��<DUUD�
5 LYHU�LQIORZV�DQG�WKH�SUHYDLOLQJ�ZLQGV��0 RGHOOLQJ�VWXGLHV�VKRZ�WKDW�WKH�KDUERXU�LV�
SHUP DQHQWO\ �VWUDWLILHG��7KHUH�LV�D�ORZHU�VDOW�ZDWHU�OHYHO��D�IUHVK�ZDWHU�OHYHO�DQG�
P L[ HG�OD\ HU�LQ�EHWZHHQ��) UHVK�VXUIDFH�ZDWHU�IURP �WKH�<DUUD�5 LYHU�IORZV�LQWR�WKH�
KDUERXU�XQGHU�ERWK�ZHW�DQG�GU\ �IORZ�FRQGLWLRQV��7KH�IUHVK�ZDWHU�LQIORZV�HQWUDLQ�
VHDZDWHU�WR�IRUP �D�P L[ HG�OD\ HU��ZKLFK�FRQVWDQWO\ �IORZV�RXW�RI�WKH�KDUERXU��
6WRUP ZDWHU�IORZLQJ�WR�WKH�VXUIDFH�KDV�D�ORQJ�UHVLGHQFH�WLP H�LQ�9LFWRULD�+DUERXU��
8 QWUHDWHG�VWRUP ZDWHU��ZLWK�KLJK�QXWULHQW�ORDGLQJV��OHDG�WR�HQYLURQP HQWDO�
SUREOHP V�VXFK�DV�UHG�DOJDO�JURZWK��7KHUHIRUH�VWRUP ZDWHU�GLVFKDUJHG�GLUHFWO\ �WR�
9LFWRULDQ�+DUERXU�P XVW�IORZ�LQWR�WKH�P L[ HG�OD\ HU��DV�P DQGDWHG�E\ �' RFNODQGV�
$XWKRULW\ ���7KLV�P D[ LP LVHV�GLVSHUVLRQ�DQG�P LQLP LVHV�DGYHUVH�HFRORJLFDO�LP SDFWV��
�
3UHFLQFW�VFDOH�SXEOLF�RSHQ�VSDFH�DUHDV�SURYLGH�DQ�RSSRUWXQLW\ �WR�LQWHJUDWH�
VWRUP ZDWHU�FROOHFWLRQ��WUHDWP HQW�DQG�VWRUDJH�UHXVH�IDFLOLWLHV�ZLWKLQ�WKH�RYHUDOO�
ODQGVFDSH�GHVLJQ��: LWK�FRP SHWLQJ�XVHV�IRU�WKHVH�VSDFHV�WKH�VFDOH�DQG�
ODQGVFDSH�IRUP �RI�WKH�VWRUP ZDWHU�P DQDJHP HQW�V\ VWHP V�QHHGV�WR�FDUHIXOO\ �
FRQVLGHU�WKH�RWKHU�SDUN�XVHV�DQG�WKHLU�SRWHQWLDO�LQWHUDFWLRQ�ZLWK�WKH�VWRUP ZDWHU�
P DQDJHP HQW�V\ VWHP V��3XEOLF�VDIHW\ �DQG�DHVWKHWLF�DP HQLW\ �LVVXHV�DUH�LP SRUWDQW�
GHVLJQ�FRQVLGHUDWLRQV�UHTXLULQJ�VLWH�DQDO\ VLV�WR�GHWHUP LQH�VLWH�XVDJH�SDWWHUQV��
MRXUQH\ V��VLWH�OLQHV��DQG�H[ LVWLQJ�ODQGVFDSH�FKDUDFWHU�LQ�RUGHU�WR�HQVXUH�DQ�
DSSURSULDWH�ODQGVFDSH�IRUP ��
�
�
�



� �� �2 SSRUWXQLWLHV�RI�: 68 ' �
�
7KH�' RFNODQGV�GHYHORSP HQW�SURYLGHV�RSSRUWXQLWLHV�WR�LQWHJUDWH�: 68 ' �HOHP HQWV�
WKURXJKRXW�WKH�SUHFLQFW��
�
7KH�NH\ �DUHDV�FRQVLGHUHG�LQ�P RUH�GHWDLO�IRU�: 68 ' �DUH��

 �D�VWRUP ZDWHU�FROOHFWLRQ��WUHDWP HQW�DQG�UHXVH�VFKHP H�IRU�' RFNODQGV�3DUN��

 �VWRUP ZDWHU�FROOHFWLRQ�DQG�WUHDWP HQW�LQ�D�FRQWHP SRUDU\ �ZHWODQG�IURP �WKH�1 $%�
EXLOGLQJ�DQG�IRUHFRXUW��

 �VWRUP ZDWHU�FROOHFWLRQ�DQG�WUHDWP HQW�IURP �WKH�* UDQG�3OD] D�DQG�+ DUERXU�
( VSODQDGH��

 �VWRUP ZDWHU�WUHDWP HQW�DORQJ�WKH�%RXUNH�DQG�&ROOLQV�6WUHHWV�H[ WHQVLRQV��

 �VWRUP ZDWHU�WUHDWP HQW�IRU�9LFWRULD�+DUERXU�ZKDUI��

 �VWRUP ZDWHU�WUHDWP HQW�IRU�%DWP DQ
V�+LOO�SUHFLQFW��DQG�

 �GLVFKDUJH�VWRUP ZDWHU�WR�9LFWRULD�+DUERXU�DW�DSSURSULDWH�GHSWK�WR�P D[ LP LVH�
GLVSHUVLRQ��
�
�

� �� �� �' RFNODQG�3DUN��WKH�Z HWODQGV�DQG�VWRUP Z DWHU�UHXVH�
�
' RFNODQGV�3DUN�LV�D�VLJQLILFDQW�JUHHQ�SXEOLF�RSHQ�VSDFH�FRYHULQJ�� �� �KD�
LQFOXGLQJ�WKUHH�ZHWODQGV��' RFNODQGV�3DUN�SURYLGHV�LQVXIILFLHQW�FDWFKP HQW�IRU�
VWRUP ZDWHU�KDUYHVWLQJ�WR�P HHW�LUULJDWLRQ�GHP DQG��+ RZHYHU��WKH�DGMDFHQW�XUEDQ�
FDWFKP HQW�SURYLGHV�RSSRUWXQLWLHV�IRU�VWRUP ZDWHU�KDUYHVWLQJ��WUHDWP HQW�DQG�
UHXVH��6WRUP ZDWHU�UXQRII�IURP �WKH�1 DWLRQDO�$XVWUDOLD�%DQN
V��1 $%��EXLOGLQJ�URRI�
DQG�IRUHFRXUW��+DUERXU�( VSODQDGH��* UDQG�3OD] D��DQG�D�SRUWLRQ�RI�WKH�%RXUNH�6W�
H[ WHQVLRQ�DUH�FROOHFWHG�IRU�UHXVH��7KH�ZDWHU�LV�GLUHFWHG��HLWKHU�E\ �JUDYLW\ �RU�
SXP SHG��WR�' RFNODQGV�3DUN��' RFNODQGV�3DUN�LQFRUSRUDWHV�WKUHH�ZHWODQGV��ZKLFK�
IXQFWLRQ�DV�D�VWRUP ZDWHU�WUHDWP HQW�V\ VWHP �DV�ZHOO�DV�D�P RGHUQ�XUEDQ�ODQGVFDSH�
IHDWXUH��
�
/ DQGVFDSH�GHVLJQHUV�IRU�' RFNODQGV�3DUN�LQGLFDWHG�WKDW�WKH�P D[ LP XP �VL] H�RI�
ZHWODQGV�WKDW�FRXOG�EH�LQFRUSRUDWHG�LQWR�WKH�RYHUDOO�ODQGVFDSH�GHVLJQ�RI�WKH�SDUN�
ZRXOG�EH�QRWLRQDOO\ �� � � � P � ��7KUHH�ZHWODQGV�ZLWK�WKLV�RYHUDOO�GLP HQVLRQ�FRXOG�
WUHDW�DSSUR[ LP DWHO\ �� � �SHU�FHQW�RI�WKH�DQQXDO�VWRUP ZDWHU�UXQRII�JHQHUDWHG�IURP �
WKH�RYHUDOO�FDWFKP HQW�DUHD�RI�� �� +D��WKLV�DVVXP HG�WKH�FDWFKP HQW�DUHD�LV�� � �SHU�
FHQW�LP SHUYLRXV���7KH�ZHWODQGV�WUHDW�FROOHFWHG�VWRUP ZDWHU�E\ �SK\ VLFDO�DQG�
ELRORJLFDO�SURFHVVHV�UHGXFLQJ�WRWDO�VXVSHQGHG�VROLGV��766���QXWULHQWV��QLWURJHQ�
DQG�SKRVSKRURXV��DQG�SDWKRJHQV��: HWODQGV�DUH�IXUWKHU�GLVFXVVHG�LQ�IDFW�VKHHW�
� E��
�
7KH�WUHDWHG�VWRUP ZDWHU�LV�VWRUHG�XQGHUJURXQG��7KUHH�XQGHUJURXQG�VWRUDJHV�
WRWDOOLQJ�� � � P � �DUH�VLWXDWHG�DGMDFHQW�WR�WKH�ZHWODQGV��7UHDWHG�VWRUP ZDWHU�UHXVHG�
IRU�SDUN�LUULJDWLRQ�VXEVWDQWLDOO\ �UHGXFHV�WKH�DQQXDO�SRWDEOH�P DLQV�ZDWHU�
FRQVXP SWLRQ��



�
�

� �� �� �&RP P HUFLDO�EXLOGLQJ��1 $ %�EXLOGLQJ��DQG�IRUHFRXUW�
�
6WRUP ZDWHU�IURP �WKH�1 $%�URRI�DQG�VXUURXQGLQJ�FRXUW\ DUG�LV�FROOHFWHG�DQG�
GLUHFWHG�WR�D�FRQVWUXFWHG�ZHWODQG�VLWXDWHG�LQ�WKH�IRUHFRXUW��7KH�ZHWODQG�LV�
GHVLJQHG�LQ�WKH�VKDSH�RI�DQ�
H[ FODP DWLRQ�P DUN
��SURYLGLQJ�D�ODQGVFDSH�IHDWXUH�
DQG�IXQFWLRQLQJ�ZDWHU�WUHDWP HQW�V\ VWHP ��7KH�ZDWHU�HQWHUV�WKH�
IXOO�VWRS
��D�
VHGLP HQW�EDVLQ��UHP RYLQJ�FRDUVH�VHGLP HQW��UHIHU�WR�) DFW�VKHHW�� F���: DWHU�WKHQ�
IORZV�WR�WKH�ZHWODQG��UHIHU�WR�IDFW�VKHHW�� E��IRU�WUHDWP HQW�EHIRUH�XQGHUJURXQG�
VWRUDJH��DQG�UHXVHG�IRU�LUULJDWLRQ�RI�' RFNODQGV�3DUN��
�
$Q�RSHQ�QRUWK�VRXWK�FRUULGRU�H[ LVWV�ZLWKLQ�WKH�1 $%�FDP SXV�VW\ OH�EXLOGLQJV��
6WRUP ZDWHU�FROOHFWHG�LQ�WKLV�DUHD�LV�WUHDWHG�WKURXJK�D�VDQG�ILOWHU��UHIHU�WR�) DFW�
VKHHW�� G��EHIRUH�GLVFKDUJH�WR�WKH�<DUUD�5 LYHU��
�
3UHVHQWO\ ��WKH�1 $%�EXLOGLQJ�LV�VXSSOLHG�IRU�SRWDEOH�P DLQV�ZDWHU�IRU�DOO�SXUSRVHV��
$Q�RSSRUWXQLW\ �H[ LVWV�WR�UHGXFH�SRWDEOH�P DLQV�ZDWHU�FRQVXP SWLRQ�E\ �
VXSSOHP HQWLQJ�ZLWK�DQ�DSSURSULDWH�VRXUFH��7KH�1 $%�EXLOGLQJ
V�KLJKHVW�SRWDEOH�
P DLQV�ZDWHU�GHP DQG�LV�IRU�WRLOHW�IOXVKLQJ��,QVXIILFLHQW�URRI�UXQRII�LV�JHQHUDWHG�WR�
P HHW�WKLV�GHP DQG�DQG�WKH�VWRUP ZDWHU�LV�FROOHFWHG�DQG�XVHG�LQ�' RFNODQGV�3DUN��
$Q�DOWHUQDWH�ZDWHU�VRXUFH��VXFK�DV�JUH\ ZDWHU�IURP �DQ�DGMDFHQW�KLJK�ULVH�
UHVLGHQWLDO�EXLOGLQJ��LV�DSSURSULDWH�IRU�WRLOHW�IOXVKLQJ��6XSSO\ �WR�WRLOHWV�VKRXOG�EH�
SOXP EHG�ZLWK�D�VHSDUDWH�SLSHOLQH�DQG�KHDGHU�WDQN�WKURXJKRXW�WKH�EXLOGLQJ��7KLV�
VXJJHVWHG�VWUDWHJ\ �LV�UHOLDQW�RQ�WKH�FRP SOHWLRQ�RI�ERWK�WKH�FRP P HUFLDO�DQG�
UHVLGHQWLDO�GHYHORSP HQW��,QLWLDOO\ ��LQVXIILFLHQW�WUHDWHG�JUH\ ZDWHU�LV�DYDLODEOH�DQG�
SRWDEOH�P DLQV�ZDWHU�LV�VXSSOLHG�IRU�WRLOHW�IOXVKLQJ�LQ�WKH�1 $%�EXLOGLQJ��$V�
GHYHORSP HQW�LQFUHDVHV��UHVLGHQWLDO�JUH\ ZDWHU�JHQHUDWLRQ�LQFUHDVHV�SURYLGLQJ�D�
ZDWHU�VRXUFH�IRU�WRLOHW�IOXVKLQJ��
�
�

� �� �� �* UDQG�3OD] D�DQG�+DUERXU�( VSODQDGH�
�
7KH�+ DUERXU�( VSODQDGH�UXQV�DORQJ�WKH�ZDWHU�IURQW��VRXWK�RI�7HOVWUD�' RP H��ZKLOH�
WKH�* UDQG�3OD] D�FRQQHFWV�WKH�ZKDUI�WR�+DUERXU�( VSODQDGH��%RWK�UHJLRQV�KDYH�
KLJK�LP SHUYLRXV�DUHDV�IURP �WKH�SOD] D��IRRWSDWKV�DQG�VWUHHWV��6WRUP ZDWHU�IORZLQJ�
IURP �WKHVH�DUHDV�UHTXLUH�WUHDWP HQW�SULRU�WR�GLVFKDUJH��7KH�H[ LVWLQJ�LQIUDVWUXFWXUH�
LQFOXGHV�D�FXOYHUW�EHWZHHQ�WKH�WUDP �OLQH�DQG�WKH�SODQQHG�* UDQG�3OD] D�GHFN��7KH�
FXOYHUW�SURYLGHV�DQ�RSSRUWXQLW\ �IRU�WHP SRUDU\ �VWRUDJH�IRU�VWRUP ZDWHU�UXQRII�IURP �
+DUERXU�( VSODQDGH�DQG�* UDQG�3OD] D��7KLV�UXQRII�VWRUP ZDWHU�LV�WKHQ�SXP SHG�WR�
WKH�' RFNODQGV�ZHWODQG�IRU�WUHDWP HQW��
�
5 XQRII�IURP �+DUERXU�( VSODQDGH�IORZV�GLUHFWO\ �WR�WKH�VWRUDJH�FXOYHUW��* UDQG�3OD] D�
UXQRII�ZLOO�LQLWLDOO\ �UXQ�WKURXJK�JURVV�SROOXWDQW�WUDSV�WR�UHP RYH�OLWWHU��FRDUVH�



VHGLP HQWV�DQG�RWKHU�GHEULV��UHIHU�WR�IDFW�VKHHW�� G�IRU�DGGLWLRQDO�LQIRUP DWLRQ���7KH�
ZDWHU�LV�WKHQ�WHP SRUDULO\ �VWRUHG�LQ�DQ�DGMDFHQW�XQGHUJURXQG�FXOYHUW��
�
2 YHUIORZV�ZLOO�EH�SHUP LWWHG�IRU�IORZV�LQ�H[ FHVV�RI�WKH�WKUHH�P RQWK�$5 ,��DYHUDJH�
UHFXUUHQFH�LQWHUYDO���7KHVH�RYHUIORZV�ZLOO�GLVFKDUJH�GLUHFWO\ �LQWR�9LFWRULD�+DUERXU��
' LVFKDUJH�OHYHO�LV�GHWHUP LQHG�E\ �9LFWRULD�+DUERXU
V�K\ GURG\ QDP LF�EHKDYLRXU��
ZLWK�ZDWHU�GLVFKDUJHG�WR�WKH�
P L[ HG
�OD\ HU�P D[ LP LVLQJ�GLVSHUVLRQ��
�
7KHUH�LV�SRWHQWLDO�WR�ILW�VWRUP ZDWHU�WUHDWP HQW�P HDVXUHV�VXFK�DV�ELRUHWHQWLRQ�
V\ VWHP V��H�J��VZDOHV��EDVLQV��WUHHV���EXIIHU�VWULSV�DQG�YHJHWDWHG�VZDOHV�DORQJ�WKH�
( VSODQDGH�WR�SURYLGH�VWRUP ZDWHU�WUHDWP HQW�DW�VRXUFH��
�
�

� �� �� �%RXUNH�DQG�&ROOLQV�6W�H[ WHQVLRQV�
�
7KH�H[ WHQVLRQ�RI�%RXUNH�DQG�&ROOLQV�6WUHHWV�SURYLGHV�RSSRUWXQLWLHV�WR�LQFRUSRUDWH�
VWRUP ZDWHU�WUHDWP HQW�P HDVXUHV�LQWR�WKH�VWUHHWVFDSLQJ��6WUHHW�WUHH�OLQHG�
ODQGVFDSLQJ�SURYLGHV�RSSRUWXQLWLHV�IRU�WUHH�SODQWHU�ELRUHWHQWLRQ�V\ VWHP V��( DFK�
ELRUHWHQWLRQ�V\ VWHP �LV�LQVWDOOHG�DW�WKH�WUHH
V�EDVH��6WRUP ZDWHU�UXQRII�IORZV�IURP �
WKH�VWUHHW�FDWFKP HQW�IORZV�LQWR�WKH�ELRUHWHQWLRQ�WUHH��6WRUP ZDWHU�ZLOO�LQILOWUDWH�
WKURXJK�WKH�VHOHFWHG�P HGLD�IRU�WUHDWP HQW��7KH�FRP ELQHG�P HGLD�DQG�WUHH
V�URRW�
] RQH�WUHDW�WKH�VWRUP ZDWHU�UHGXFLQJ�VXVSHQGHG�VROLGV��QLWURJHQ�DQG�SKRVSKRURXV�
OHYHOV��UHIHU�WR�IDFW�VKHHW�� E���
�
7UHDWHG�ZDWHU�WKHQ�HLWKHU�GUDLQV�WR�WKH�+DUERXU�( VSODQDGH�RU�WKH�<DUUD�5 LYHU��
7KH�%RXUNH�6W�H[ WHQVLRQ�DORQJ�WKH�1 $%�EXLOGLQJ�ZLOO�EH�JUDGHG�WR�GUDLQ�WR�HDVW�
WRZDUGV�+ DUERXU�( VSODQDGH�DQG�KHQFH�EH�FROOHFWHG�IRU�UHXVH��: HVW�RI�WKH�1 $%�
EXLOGLQJ�ZLOO�GUDLQ�WR�WKH�<DUUD�5 LYHU��) ORZV�JUHDWHU�WKDQ�WKH�WKUHH�P RQWK�$5 ,�ZLOO�
GLVFKDUJH�WR�WKH�<DUUD�5 LYHU�YLD�D�FRQYHQWLRQDO�SLSH�V\ VWHP ��0 DMRU�HYHQW�IORZV�
ZLOO�EH�GLUHFWHG�WR�9LFWRULD�+DUERXU��WKH�QDWXUDO�ORZ�SRLQW��
�
�

� �� �� �9LFWRULDQ�+ DUERXU�: KDUI��3URP HQDGH��
�
7KH�9LFWRULDQ�+ DUERXU�ZKDUI�LV�DORQJ�WKH�VRXWKHUQ�VLGH�RI�9LFWRULD�+DUERXU��$ �
VHULHV�RI�ELRUHWHQWLRQ�FHOOV�ZLOO�WUHDW�VWRUP ZDWHU�EHIRUH�GLVFKDUJH�LQWR�9LFWRULD�
+DUERXU��UHIHU�WR�IDFW�VKHHW�� E���%LRUHWHQWLRQ�HIIHFWLYHO\ �UHGXFHV�VXVSHQGHG�
VROLGV�DQG�QXWULHQWV��9HJHWDWLRQ�LQ�WKH�ELRUHWHQWLRQ�FHOO�FDQ�EH�VHOHFWHG�WR�VXLW�WKH�
ODQGVFDSH�GHVLJQ��/ LP LWHG�RSSRUWXQLW\ �H[ LVWV�WR�UHXVH�WKLV�UHODWLYHO\ �VP DOO�ZDWHU�
DP RXQW��7KH�GLVFKDUJH�SLSH�P XVW�EH�ORFDWHG�DW�D�VXLWDEOH�GHSWK�WKDW�LV�LQ�WKH�

P L[ HG
�OD\ HU�EHORZ�P HDQ�VHD�ZDWHU�OHYHO��
�
�



� �� �� �' LVFKDUJHV�GLUHFWO\ �WR�9LFWRULD�KDUERXU�
�
7UHDWHG�VWRUP ZDWHU�UXQRII�DQG�XQWUHDWHG�GLVFKDUJHV�UHVXOWLQJ�IURP �HYHQWV�ODUJHU�
WKDQ�WKH�WKUHH�P RQWK�$5 ,�SHDN�GLVFKDUJH�IURP �WKH�ZKDUI�DUHDV�VXUURXQGLQJ�
9LFWRULD�+DUERXU�FDQ�EH�GLVFKDUJHG�GLUHFWO\ �WR�WKH�KDUERXU�LQ�DFFRUGDQFH�ZLWK�WKH�
IROORZLQJ�UHTXLUHP HQWV��

 �WKH�GLVFKDUJH�SRLQW�VKRXOG�EH�ORFDWHG�DV�IDU�DV�SRVVLEOH�WRZDUG�WKH�P RXWK�RI�
WKH�KDUERXU��DQG�

 �WKH�RXWIDOO�SLSH�OHYHO�VKRXOG�EH�P LQLP LVHG�WR�GLUHFW�GLVFKDUJH�WR�WKH�
P L[ HG
�
OD\ HU��
�
7KLV�ZLOO�HQVXUH�VWRUP ZDWHU�GLVFKDUJHV�LQWR�9LFWRULD�+DUERXU�ZLOO�XQGHUJR�
P D[ LP XP �P L[ LQJ�ZLWK�WKH�VHD�ZDWHU�DYRLGLQJ�WKH�FUHDWLRQ�RI�D�VWRUP ZDWHU�
VOLFN
�
RQ�WKH�KDUERXU�VXUIDFH���
�
�
�
�

� �� �� �%DWP DQ
V�+ LOO�SUHFLQFW�
�
$ �FRP ELQDWLRQ�RI�: 68 ' �HOHP HQWV�V\ VWHP V�DUH�VLWXDWHG�VWUDWHJLFDOO\ �WKURXJKRXW�
VLWH��%LRUHWHQWLRQ�V\ VWHP V�DUH�FRQILJXUHG�WR�FRP SOHP HQW�VWUHHWVFDSH�DQG�
ODQGVFDSH�IHDWXUH�LQFOXGLQJ��URDGVLGH�OLQHDU�ELRUHWHQWLRQ�V\ VWHP V�DGMDFHQW�
: DWHUYLHZ�: DON��DQG�6WDGLXP �' ULYH��SODQWHU�ER[ HV�DORQJ�: XUXQGMHUL�: D\ �DQG�

UDLQ�JDUGHQV
�LQFRUSRUDWHG�WR�( DVW�5 G
V�FDU�SDUN��$ �GHWHQWLRQ�EDVLQ�LV�FRP ELQHG�
ZLWK�VWRUP ZDWHU�TXDOLW\ �WUHDWP HQW��D�ELRUHWHQWLRQ�EDVLQ��VLWXDWHG�LQ�WKH�VRXWK�HDVW�
FRUQHU��/ LQHDU�KDUG�HGJHG�ZHWODQGV�DGMDFHQW�WR�ZHVW�URDG�HQKDQFH�DHVWKHWLFV�
DQG�SURYLGH�HIIHFWLYH�VWRUP ZDWHU�WUHDWP HQW��
�
�

� �� �: 68 ' �3HUIRUP DQFH�
�
6WRUP ZDWHU�WUHDWP HQW�ZLOO�P HHW�WKH�REMHFWLYHV�HVWDEOLVKHG�IRU�WKH�SURMHFW��3RWDEOH�
P DLQV�ZDWHU�ZLOO�EH�FRQVHUYHG�E\ �VWRUP ZDWHU�KDUYHVWLQJ�DQG�UHXVH�VFKHP H�IRU�
' RFNODQGV�3DUN��7KLV�UHXVH�WUHDWP HQW�VFKHP H�P LQLP LVHV�VLWH�VWRUP ZDWHU�
GLVFKDUJH��WKHUHE\ �SURWHFWLQJ�WKH�DTXDWLF�HFRORJ\ �RI�9LFWRULD�+DUERXU��
�
�

: DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�RSWLRQV�IRU�' RFNODQGV�
SUHFLQFW�
�
�



: DWHU�4 XDOLW\ �
�
�

9LFWRULD�+ DUERXU�
�
9LFWRULD�+DUERXU�LV�VWUDWLILHG�ZLWK�IUHVK��P L[ HG�DQG�VDOW�OD\ HUV��3HDN�IORZ�
VWRUP ZDWHU�LV�GLVFKDUJHG�LQWR�WKH�
P L[ HG
�OD\ HU�WR�P D[ LP LVH�GLVSHUVLRQ��' LVFKDUJH�
SLSH�VKRXOG�EH�VLWXDWHG�DW�DSSURSULDWH�KHLJKW�DQG�SRVLWLRQHG�WRZDUGV�WKH�P RXWK�
WR�P D[ LP LVH�P L[ LQJ��
�
�

1 $ %�EXLOGLQJ�DQG�IRUHFRXUW�
�
6WRUP ZDWHU�UXQRII�IURP �WKH�EXLOGLQJ�DQG�IRUHFRXUW�DUH�GLUHFWHG�WR�WKH�H[ FODP DWLRQ�
P DUN�ZHWODQG�LQ�WKH�IRUHFRXUW��7KH�ZDWHU�LV�WKHQ�GLUHFWHG�WR�' RFNODQGV�3DUN�IRU�
VWRUDJH��
�
�

9LFWRULD�+ DUERXU�Z KDUI�SURP HQDGH�
�
6WRUP ZDWHU�UXQRII�IURP �WKH�EXLOGLQJ�DQG�IRUHFRXUW�DUH�GLUHFWHG�WR�WKH�H[ FODP DWLRQ�
P DUN�ZHWODQG�LQ�WKH�IRUHFRXUW��7KH�ZDWHU�LV�WKHQ�GLUHFWHG�WR�' RFNODQGV�3DUN�IRU�
VWRUDJH��
�
�

%RXUNH�6W�DQG�&ROOLQV�6W�H[ WHQVLRQ�
�
%LRUHWHQWLRQ�WUHH�SODQWHUV�DUH�LQVWDOOHG�LQ�WKH�VWUHHW�H[ WHQVLRQ�WR�WUHDW�VWRUP ZDWHU�
DW�VRXUFH��7UHDWHG�ZDWHU�LV�GLVFKDUJHG�WR�WKH�<DUUD�5 LYHU�WKURXJK�D�FRQYHQWLRQDO�
GUDLQDJH�V\ VWHP ��
�
�

* UDQG�SOD] D�
�
6WRUP ZDWHU�UXQRII�ZLOO�UXQ�WKURXJK�JURVV�SROOXWDQW�WUDSV�WR�UHP RYH�OLWWHU�DQG�WKHQ�
LQWR�DQ�DGMDFHQW�VWRUDJH�FXOYHUW��: DWHU�LV�WKHQ�SXP SHG�WR�' RFNODQGV�3DUN�
ZHWODQGV�IRU�WUHDWP HQW��
�
�



+ DUERXU�( VSODQDGH�
�
6WRUP ZDWHU�UXQRII�LV�FROOHFWHG�LQ�DQ�DGMDFHQW�FXOYHUW��: DWHU�LV�WKHQ�SXP SHG�WR�
WKH�ZHWODQGV�LQ�' RFNODQG�3DUN�IRU�WUHDWP HQW��2 SSRUWXQLWLHV�H[ LVW�IRU�ELRUHWHQWLRQ�
V\ VWHP �DORQJ�WKH�( VSODQDGH��
�
�

' RFNODQGV�3DUN�
�
7KUHH�IUHH�VXUIDFH�ZHWODQGV�DUH�VLWXDWHG�LQ�' RFNODQGV�3DUN�WR�WUHDW�VWRUP ZDWHU�
UXQRII�IURP �WKH�* UDQG�3OD] D��+ DUERXU�( VSODQDGH��1 $%�EXLOGLQJ�DQG�IRUHFRXUW��
7UHDWHG�ZDWHU�LV�VWRUHG�LQ�DGMDFHQW�XQGHUJURXQG�VWRUDJHV��7KLV�ZDWHU�LV�XVHG�IRU�
' RFNODQGV�3DUN�LUULJDWLRQ��
�
�

&RQVWUXFWHG�Z HWODQGV�
�
6WRUP ZDWHU�UXQRII�IURP �1 $%�EXLOGLQJ��IRUHFRXUW�SOD] D��+DUERXU�( VSODQDGH�DQG�
* UDQG�3OD] D�LV�WUHDWHG�DV�LW�IORZV�WKURXJK�WKH�WKUHH�FRQVWUXFWHG�ZHWODQGV��7KH�
ZHWODQG�UHGXFHG�WRWDO�VXVSHQGHG�VROLGV��766 ���QXWULHQWV��73�DQG�71 ��E\ �SK\ VLFDO�
DQG�ELRORJLFDO�SURFHVVHV��
�
�

%DWP DQ
V�+LOO�3UHFLQFW�
�
$ �FRP ELQDWLRQ�RI�: 68 ' �HOHP HQWV�V\ VWHP V�DUH�VLWXDWHG�VWUDWHJLFDOO\ �WKURXJKRXW�
VLWH��%LRUHWHQWLRQ�V\ VWHP V�DUH�FRQILJXUHG�WR�FRP SOHP HQW�VWUHHWVFDSH�DQG�
ODQGVFDSH�IHDWXUH�LQFOXGLQJ��URDGVLGH�OLQHDU�ELRUHWHQWLRQ�V\ VWHP V�DGMDFHQW�
: DWHUYLHZ�: DON��DQG�6WDGLXP �' ULYH��SODQWHU�ER[ HV�DORQJ�: XUXQGMHUL�: D\ �DQG�

UDLQ�JDUGHQV
�LQFRUSRUDWHG�WR�( DVW�5 G
V�FDU�SDUN��$ �GHWHQWLRQ�EDVLQ�LV�FRP ELQHG�
ZLWK�VWRUP ZDWHU�TXDOLW\ �WUHDWP HQW��D�ELRUHWHQWLRQ�EDVLQ��VLWXDWHG�LQ�WKH�VRXWK�HDVW�
FRUQHU��/ LQHDU�KDUG�HGJHG�ZHWODQGV�DGMDFHQW�WR�ZHVW�URDG�HQKDQFH�DHVWKHWLFV�
DQG�SURYLGH�HIIHFWLYH�VWRUP ZDWHU�WUHDWP HQW��
�
�

1 $ %�EXLOGLQJ�DQG�IRUHFRXUW�
�
�



&RP P HUFLDO�EXLOGLQJ�
: DWHU�HIILFLHQW�ILWWLQJV�DQG�DSSOLDQFHV�VKRXOG�EH�LQVWDOOHG��3RWHQWLDO�H[ LVWV�IRU�
WRLOHW�IOXVKLQJ�ZDWHU�WR�EH�VXSSOLHG�IURP �D�JUH\ ZDWHU�UHXVH�VFKHP H�IURP �DQ�
DGMDFHQW�UHVLGHQWLDO�EXLOGLQJ��ZKHUH�JUH\ ZDWHU�SURGXFWLRQ�VXUSDVVHV�GHP DQG���
�
�

%RXUNH�6W�H[ WHQVLRQ�
�
%LRUHWHQWLRQ�V\ VWHP V�DV�WUHH�SODQWHUV�WUHDW�VWRUP ZDWHU�EHIRUH�GLVFKDUJH�WR�WKH�
<DUUD�5 LYHU��$ �VP DOO�QXP EHU�DUH�GLUHFWHG�WRZDUGV�WKH�' RFNODQGV�3DUN�UHXVH�
VFKHP H���
�
�

( [ FODP DWLRQ�P DUN�Z HWODQG�
�
6WRUP ZDWHU�UXQRII�IURP �1 $%�EXLOGLQJ�DQG�SOD] D�WUHDWHG�LQ�FRQWHP SRUDU\ �VW\ OHG�
ZHWODQG��7KH�
GRW
�DFWV�DV�D�UHWDUGLQJ�EDVLQ�ZLWKZDWHU�IROORZLQJ�WKURXJK�WKH�
ZHWODQG�IRU�WUHDWP HQW�DQG�DHVWKHWLF�YDOXH��: DWHU�IORZV�WR�' RFNODQGV�3DUN�IRU�
IXUWKHU�WUHDWP HQW�DQG�VWRUDJH��
�
�

+ DUERXU�( VSODQDGH�
�
6WRUP ZDWHU�UXQRII�LV�VWRUHG�LQ�DQ�DGMDFHQW�FXOYHUW�EHIRUH�SXP SLQJ�WR�' RFNODQGV�
3DUN�IRU�WUHDWP HQW��
�
�

6WRUP Z DWHU�UXQRII�
�
6WRUP ZDWHU�UXQRII�IURP �9LFWRULD�+DUERXU�SUHFLQFW�LV�GLUHFWHG�WR�' RFNODQGV�3DUN�
E\ �FRQYHQWLRQDO�GUDLQDJH�V\ VWHP V��
�
* UDQG�SOD] D�DQG�' RFNODQGV�3DUN��0 HOERXUQH�' RFNODQGV�GHYHORSP HQW�WHDP ���
$VKWRQ�5 DJJDWW�0 F' RXJDOO��5 XVK�: ULJKW�$VVRFLDWHV��( FRORJLFDO�( QJLQHHULQJ��
&RQQHOO�: DJQHU��
�
�

6WRUP Z DWHU�WUHDWP HQW�DQG�UHXVH�LQ�' RFNODQGV�3DUN�
�
�



&RQVWUXFWHG�Z HWODQGV�
�
6WRUP ZDWHU�UXQRII�IURP �1 $%�EXLOGLQJ��IRUHFRXUW�SOD] D��+DUERXU�( VSODQDGH�DQG�
* UDQG�3OD] D�LV�WUHDWHG�DV�LW�IORZV�WKURXJK�WKH�FRQVWUXFWHG�ZHWODQG��7KH�ZHWODQG�
UHGXFHG�WRWDO�VXVSHQGHG�VROLGV��766 ���QXWULHQWV��73�DQG�71 ��E\ �SK\ VLFDO�DQG�
ELRORJLFDO�SURFHVVHV��
�
7KH�FRQWHP SRUDU\ �GHVLJQ�RI�ZHWODQGV�FDQ�LQFRUSRUDWH�KDUG�HGJHV�WR�VXLW�
ODQGVFDSH�GHVLJQV��5 HIHU�WR�IDFW�VKHHW�� E�IRU�DGGLWLRQDO�LQIRUP DWLRQ�
�
�

8 QGHUJURXQG�VWRUDJH�
�
7UHDWHG�VWRUP ZDWHU�LV�VWRUHG�LQ�XQGHUJURXQG�VWRUDJH�WDQNV��7KLV�ZDWHU�LV�XVHG�
IRU�JDUGHQ�LUULJDWLRQ�ZLWK�SHDN�GHP DQGV�LQ�VXP P HU��
�

( [ FODP DWLRQ�P DUN
�VKDSHG�VWRUP ZDWHU�WUHDWP HQW�ZHWODQG�VLJQLI\ LQJ�P DLQ�
SHGHVWULDQ�HQWUDQFH�WR�ZDWHUIURQW�SURP HQDGH��* UDQG�3OD] D�
�
�

9LFWRULD�+ DUERXU�: KDUI���%LRUHWHQWLRQ�V\ VWHP �IRU�
VWRUP Z DWHU�UXQRII�
�
�

9LFWRULD�+ DUERXU�
9LFWRULD�+DUERXU�LV�VWUDWLILHG���D�WRS�IUHVK�ZDWHU�OD\ HU��ERWWRP �VDOW�ZDWHU�OD\ HU�DQG�
D�P LGGOH�
P L[ HG
�OD\ HU��
�
: DWHU�P XVW�EH�GLVFKDUJHG�LQ�WKH�
P L[ HG
�OD\ HU�WR�P D[ LP LVH�GLVSHUVLRQ��7KLV�
UHGXFHV�SRWHQWLDO�HQYLURQP HQWDO�LP SDFWV��
�
�

%LRUHWHQWLRQ�V\ VWHP V�
�
%LRUHWHQWLRQ�V\ VWHP V�WUHDW�VWRUP ZDWHU�EHIRUH�GLVFKDUJH�GLUHFWO\ �WR�9LFWRULD�
+DUERXU��/ LWWOH�RSSRUWXQLW\ �H[ LVWV�WR�UHXVH�WKLV�UHODWLYHO\ �VP DOO�DP RXQW�RI�ZDWHU��
+LJK�IORZ�ZDWHU�ZLOO�GLVFKDUJH�GLUHFWO\ �WR�9LFWRULD�+DUERXU�DW�D�SUHVFULEHG�GHSWK��
%LRUHWHQWLRQ�V\ VWHP V�DUH�GHVFULEHG�LQ�P RUH�GHWDLO�LQ�IDFW�VKHHW�� E��
�
�



%RXUNH�DQG�&ROOLQV�6WUHHW�H[ WHQVLRQ�
�
�

%LRUHWHQWLRQ�WUHHV�
�
6WRUP ZDWHU�LV�ILOWHUHG�WKURXJK�D�SUHVFULEHG�P HGLD��HJ��VDQG��EHIRUH�EHLQJ�
FROOHFWHG�E\ �DQ�XQGHUO\ LQJ�SHUIRUDWHG�SLSH�IRU�VXEVHTXHQW�GLVFKDUJH�WR�D�
VWRUP ZDWHU�V\ VWHP ��
�
5 HIHU�WR�IDFW�VKHHW�� E�IRU�P RUH�LQIRUP DWLRQ��
�
�
�
�
�

� �&DUOWRQ�* DUGHQV�
�
7KLV�FDVH�VWXG\ �RXWOLQHV�D�SRVVLEOH�VFHQDULR�IRU�DQ�RSHQ�VSDFH�DUHD�LQ�WKH�&LW\ �RI�
0 HOERXUQH��7KH�: 68 ' �LGHDV�H[ SUHVVHG�EHORZ�DUH�QRW�VFKHGXOHG�WR�EH�
LP SOHP HQWHG�LQ�&DUOWRQ�* DUGHQV��KRZHYHU�FRQVLGHUDWLRQ�RI�WKH�LGHDV�ZLOO�WDNH�
SODFH�LQ�WKH�QHDU�IXWXUH��&LW\ �RI�0 HOERXUQH�LV�FXUUHQWO\ �FRQVLGHULQJ�WKH�LGHDV�
EHORZ�LQ�RWKHU�SDUNV�WKDW�KDYH�OHVV�KHULWDJH�UHVWULFWLRQV�WKDQ�&DUOWRQ�* DUGHQV��
�
�

� �� �1 DWXUH�RI�WKH�GHYHORSP HQW�
�
7KH�KLVWRULF�&DUOWRQ�* DUGHQV�DUH�D�0 HOERXUQH�LFRQ�DQG�WKH�VHWWLQJ�IRU�WKH�5 R\ DO�
( [ KLELWLRQ�%XLOGLQJ�DQG�WKH�0 HOERXUQH�0 XVHXP ��7KH�VLWH�KDV�VLJQLILFDQW�KHULWDJH�
YDOXH�DV�LW�KRVWHG�WKH�0 HOERXUQH�,QWHUQDWLRQDO�( [ KLELWLRQ�LQ�� � � � ��ZDV�WKH�VLWH�RI�
WKH�ILUVW�$XVWUDOLDQ�3DUOLDP HQW�LQ�� � � � �DQG�ZDV�WKH�ILUVW�$XVWUDOLDQ�EXLOGLQJ�OLVWHG�
E\ �WKH�8 1 ( 6&2 �: RUOG�+HULWDJH�&RXQFLO��
�
$ �P DVWHUSODQ�KDV�EHHQ�GUDIWHG�WR�UHVWRUH�&DUOWRQ�* DUGHQV��ZKLFK�DLP V�WR�UHVWRUH�
WKH�KLVWRULF�IHDWXUHV�RI�WKH�VLWH�LQFOXGLQJ�RUQDP HQWDO�ODNHV��WUHH�OLQHG�ZDONZD\ V��
FXUYHG�SDWKZD\ V�DQG�YHJHWDWLRQ�WR�UHIOHFW�WKH�RULJLQDO�ODQGVFDSH�GHVLJQ��7KH�
P DVWHU�SODQQLQJ�SURFHVV�SURYLGHV�DQ�RSSRUWXQLW\ �WR�LQFRUSRUDWH�: 68 ' �HOHP HQWV�
LQWR�WKH�QHZ�GHVLJQ��
�
�

� �� �: 68 ' �REMHFWLYHV�
�



3DUNV�DQG�JDUGHQV�DUH�D�KLJK�ZDWHU�FRQVXP HU�IRU�WKH�&LW\ �RI�0 HOERXUQH��
FRQVWLWXWLQJ�� � �SHU�FHQW�RI�WKH�&LW\ 
V�WRWDO�ZDWHU�FRQVXP SWLRQ��
 � ��: 68 ' �
REMHFWLYHV�IRU�WKH�&DUOWRQ�* DUGHQV��WKH�5 R\ DO�( [ KLELWLRQ�%XLOGLQJ�DQG�WKH�
0 HOERXUQH�0 XVHXP �LQFOXGH��

 �7RWDO�: DWHUP DUN�� � � � �WDUJHWV�DQ�DEVROXWH�� � �SHU�FHQW�SRWDEOH�P DLQV�ZDWHU�
UHGXFWLRQ�IRU�DOO�HP SOR\ HHV�DQG�� � �SHU�FHQW�UHGXFWLRQ�IRU�DOO�FRXQFLO�SDUNV�DQG�
JDUGHQV��
 � ��

 �WUHDW�VWRUP ZDWHU�UXQRII�WR�P HHW�VWDWH�JXLGHOLQHV��VSHFLILFDOO\ �� � �SHU�FHQW�
UHGXFWLRQ�RI�WRWDO�VXVSHQGHG�VROLGV��766���� � �SHU�FHQW�UHGXFWLRQ�RI�WRWDO�
SKRVSKRURXV��73��DQG�WRWDO�QLWURJHQ��71 ��DQG�D�� � �SHU�FHQW�UHGXFWLRQ�LQ�OLWWHU�
HQWHULQJ�VWRUP ZDWHU�IURP �WKH�VLWH��7KHUHE\ �UHGXFLQJ�SROOXWDQW�ORDGV�WR�WKH�
VWRUP ZDWHU�V\ VWHP V�DQG�3RUW�3KLOLS�%D\ ��
�
�
�
�

� �� �6LWH�FRQVWUDLQWV�
�
7KH�VLWH
V�VLJQLILFDQW�KHULWDJH�YDOXH�FUHDWHV�D�XQLTXH�RSSRUWXQLW\ �WR�EOHQG�ZDWHU�
VHQVLWLYH�XUEDQ�GHVLJQ�HOHP HQWV�ZLWKLQ�D�KHULWDJH�JDUGHQ�FRQWH[ W��7KH�P DWHULDO�
VHOHFWLRQ�DQG�GHVLJQ��VSHFLHV�VHOHFWLRQ�DQG�ODQGVFDSLQJ�GHVLJQ�FDQ�FRQIRUP �WR�
WKH�KHULWDJH�UHTXLUHP HQWV��
�
�

� �� �2 SSRUWXQLWLHV�RI�: 68 ' �
�
�

0 HOERXUQH�0 XVHXP �DQG�WKH�( [ KLELWLRQ�%XLOGLQJ�
�
,Q�WKH�0 XVHXP �DQG�( [ KLELWLRQ�EXLOGLQJV��ZDWHU�GHP DQG�FDQ�EH�UHGXFHG�E\ �WKH�
LQVWDOODWLRQ�RI�ZDWHU�HIILFLHQW�ILWWLQJV�DQG�DSSOLDQFHV��: DWHU�HIILFLHQW�WDSV��WRLOHWV�
�� �� / �GXDO�IOXVK���VHQVRU�DFWLYDWHG�XULQDOV�DQG�SUHVVXUH�UHGXFWLRQ�YDOYHV�ZLOO�
UHGXFH�ZDWHU�GHP DQG��,Q�ERWK�EXLOGLQJV�WKH�KLJKHVW�SRWDEOH��GULQNLQJ��ZDWHU�
GHP DQG�LV�FXUUHQWO\ �IRU�WRLOHW�IOXVKLQJ��7R�FRQVHUYH�SRWDEOH�P DLQV�ZDWHU��
DOWHUQDWLYH�ZDWHU�VRXUFHV�VKRXOG�EH�XVHG�IRU�WRLOHW�IOXVKLQJ��
�
7KH�( [ KLELWLRQ�%XLOGLQJ�SHULRGLFDOO\ �KRVWV�H[ KLELWLRQV��ODUJH�IXQFWLRQV�DQG�
SURP RWLRQV��7KH�EXLOGLQJ
V�WUDQVLHQW�XVH�FUHDWHV�D�KLJKO\ �YDULDEOH�ZDWHU�GHP DQG��
&RQVHTXHQWO\ �UHWURILWWLQJ�DQ�DOWHUQDWLYH�ZDWHU�VRXUFH�WR�WKH�( [ KLELWLRQ�%XLOGLQJ�
ZLOO�KDYH�OLP LWHG�YDOXH��
�
,Q�FRQWUDVW��0 HOERXUQH�0 XVHXP �KDV�D�UHJXODU�ZDWHU�GHP DQG�RI�DSSUR[ LP DWHO\ �
� �� �0 / �\ HDU��
 � �XVHG�IRU�WRLOHW�IOXVKLQJ��7KH�� �KD�URRI�SURYLGHV�D�ODUJH�SRWHQWLDO�



UDLQZDWHU�FDWFKP HQW�DUHD��5 DLQZDWHU�KDUYHVWLQJ�ZLOO�UHTXLUH�D�� � � �N/ �WDQN�WR�
SURYLGH�D�� � �SHU�FHQW�VXSSO\ �UHOLDELOLW\ ��ZLWK�SRWDEOH��GULQNLQJ��ZDWHU�
VXSSOHP HQWLQJ�WKLV�VXSSO\ ��UHIHU�WR�IDFW�VKHHW�� D�IRU�WDQN�VL] LQJ���
�
�

&DUOWRQ�* DUGHQV�
�
7KH�JDUGHQV�FRYHU�DSSUR[ LP DWHO\ �� � �� �KD�DQG�WKH�LUULJDWLRQ�UHTXLUHP HQW�IRU�WKH�
JDUGHQV�LV�KLJK��HVSHFLDOO\ �WKURXJK�SHDN�VXP P HU�SHULRGV��7R�DWWDLQ�WKH�&LW\ �RI�
0 HOERXUQH
V�� � �SHU�FHQW�SRWDEOH�P DLQV�ZDWHU�UHGXFWLRQ�JRDO��VP DUW�JDUGHQLQJ�
WHFKQLTXHV�DQG�DOWHUQDWLYH�ZDWHU�VRXUFHV�DUH�UHTXLUHG��6P DUW�JDUGHQLQJ�FDQ�
UHGXFH�ZDWHU�GHP DQG�E\ �DSSURSULDWH�SODQW�VHOHFWLRQ��[ HULVFDSH���P RLVWXUH�
FRQWUROOHG�LUULJDWLRQ�V\ VWHP V��HIILFLHQW�ZDWHU�GHOLYHU\ ��VXE�VXUIDFH�LUULJDWLRQ��DQG�
P XOFKLQJ��
�
7KH�LUULJDWLRQ�ZDWHU�GHP DQG�IRU�� � � � �� � �ZDV�� � �� �0 / ��7KH�LQVWDOODWLRQ�RI�WKH�
P RGHUQ�DXWRP DWLF�LUULJDWLRQ�V\ VWHP �WR�WKH�* DUGHQ
V�QRUWKHUQ�VHFWLRQ�LQ�� � � � �ZLOO�
GHFUHDVH�GHP DQG��7KH�WRWDO�VWRUP ZDWHU�UXQRII�KDV�EHHQ�GHWHUP LQHG�DW�
DSSUR[ LP DWHO\ �� � 0 / �\ HDU��ZKLFK�UHSUHVHQWHG�OHVV�WKDW�KDOI�RI�WKH�LUULJDWLRQ�
GHP DQG��6WRUP ZDWHU�KDUYHVWLQJ�DQG�UHXVH�LV�IXUWKHU�FRP SOLFDWHG�E\ �WKH�
VHDVRQDOLW\ �RI�WKH�LUULJDWLRQ�GHP DQG��$GGLWLRQDOO\ �VWRUP ZDWHU�ZRXOG�EH�KDUYHVWHG�
LQ�ZLQWHU�P RQWKV��ZKHUH�GHP DQG�LV�ORZ��DQG�UHTXLUHG�LQ�VXP P HU�P RQWKV��ZKHUH�
GHP DQG�LV�KLJK���WKHUHE\ �UHTXLULQJ�ODUJH�VWRUDJHV��7KH�H[ LVWLQJ�RUQDP HQWDO�
SRQGV�KDYH�OLP LWHG�VWRUDJH��' UDZLQJ�GRZQ�WKH�ZDWHU�OHYHO�LQ�WKHVH�SRQGV�ZLOO�
FUHDWH�XQVLJKWO\ �P XGG\ �HGJHV�XQVXLWHG�IRU�WKH�VLWH
V�KHULWDJH�QDWXUH��3RVVLELOLWLHV�
RI�VWRUP ZDWHU�VWRUDJH�WDQNV�LQVWDOOHG�ZLWKLQ�WKH�XQGHUJURXQG�FDU�SDUNV��ZLWKLQ�
IXWXUH�GHYHORSP HQWV�DQG�EHQHDWK�WKH�SRQGV�ZDUUDQWV�IXUWKHU�LQYHVWLJDWLRQ��
+RZHYHU��FRQVLGHULQJ�WKH�ODUJH�VWRUDJH�YROXP HV�UHTXLUHG��UDLQZDWHU�KDUYHVWLQJ�
DSSHDUV�XQIHDVLEOH�IRU�JDUGHQ�LUULJDWLRQ��
�
5 HFODLP HG�ZDWHU��VXFK�DV�VHZHU�P LQLQJ��FRXOG�SURYLGH�DQ�DOWHUQDWLYH�ZDWHU�
VRXUFH��7KH�DGYDQWDJH�EHLQJ�D�VP DOO�IRRWSULQW�ZLWK�QR�RQVLWH�VWRUDJH�UHTXLUHG��$V�
GHP DQG�LQFUHDVHV�WKURXJK�SHDN�VXP P HU�LUULJDWLRQ�P RQWKV��WKH�H[ WUDFWLRQ�UDWH�
IURP �WKH�VHZHU�FDQ�EH�LQFUHDVHG��$ �W\ SLFDO�SDFNDJH�WUHDWP HQW�SODQW�WR�WUHDW�
� � � N/ �GD\ �ZLOO�FRVW�DSSUR[ LP DWHO\ �� � � � �� � � ��
�
6WRUP ZDWHU�WUHDWP HQW�P HDVXUHV�FDQ�EH�FRQVWUXFWHG�WKURXJKRXW�WKH�JDUGHQV��
%LRUHWHQWLRQ�V\ VWHP V�SURYLGH�LQGXVWU\ �EHVW�SUDFWLFH�IRU�VWRUP ZDWHU�WUHDWP HQW��$ �
VHULHV�RI�ELRUHWHQWLRQ�V\ VWHP V��VZDOHV��EDVLQV�DQG�SODQWHU�ER[ HV��VWUDWHJLFDOO\ �
VLWXDWHG�DORQJ�ODQGVFDSHG�SDWKV��JDUGHQ�EHGV�DQG�IRRWSDWKV�ZLOO�WUHDW�VWRUP ZDWHU�
EHIRUH�LW�LV�FRQYH\ HG�WR�3RUW�3KLOOLS�%D\ �E\ �H[ LVWLQJ�GUDLQDJH�LQIUDVWUXFWXUH��7KH�
ELRUHWHQWLRQ�V\ VWHP V�FDQ�EH�GHVLJQHG�LQ�D�KHULWDJH�FRQWH[ W�ZLWK�DSSURSULDWH�
YHJHWDWLRQ�DQG�P DWHULDOV�VHOHFWLRQ��
�
�



� �� �: 68 ' �3HUIRUP DQFH�
�
7KH�H[ SHFWHG�SHUIRUP DQFH�RI�WKLV�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�VWUDWHJ\ �LV�WR�
UHGXFH�SRWDEOH�P DLQV�ZDWHU�FRQVXP SWLRQ�E\ �� � �0 / �\ HDU�IURP �JDUGHQ�LUULJDWLRQ�
DQG�� �� �0 / �\ HDU�E\ �XWLOLVLQJ�UDLQZDWHU�IRU�WRLOHW�IOXVKLQJ�LQ�WKH�0 XVHXP ��
6WRUP ZDWHU�GLVFKDUJH�IURP �WKH�VLWH�ZLOO�EH�WUHDWHG�WR�P HHW�EHVW�SUDFWLFH�
VWRUP ZDWHU�TXDOLW\ �REMHFWLYHV��� � �SHU�FHQW�UHGXFWLRQ�RI�766��� � �SHU�FHQW�
UHGXFWLRQ�RI�71 �DQG�73 ���
�
�
�
�
�
�

: DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�RSWLRQV�IRU�&DUOWRQ�
* DUGHQV�
�
�

%LRUHWHQWLRQ�V\ VWHP V�
�
%LRUHWHQWLRQ�V\ VWHP V�VWUDWHJLFDOO\ �SRVLWLRQHG�FDSWXUH�DQG�WUHDW�UDLQIDOO�IURP �
SDYHP HQW�DQG�WXUI�UXQRII��7KHLU�GHVLJQ�FDQ�EH�VXLWHG�WR�WKH�SDUN
V�ODQGVFDSH�
GHVLJQ��%LRUHWHQWLRQ�V\ VWHP V�FDQ�EH�FRQILJXUHG�DV�OLQHDU�VZDOHV�DORQJ�SDWKV�DQG�
URDGZD\ V��GLVFUHWH�FHOOV�RU�SODQWHU�ER[ HV�WR�VXLW�JDUGHQ�GHVLJQ��7\ SLFDOO\ �
ELRUHWHQWLRQ�V\ VWHP V�DUH�VLWXDWHG�DW�ORZ�SRLQWV�LQ�WKH�ODQG�IRUP ��
�
6HOHFWHG�YHJHWDWLRQ�ZLOO�EH�LQ�NHHS�ZLWK�WKH�KHULWDJH�JDUGHQ�GHVLJQ��
�
( DFK�ELRUHWHQWLRQ�V\ VWHP �FDQ�FDSWXUH�DQG�WUHDW�D�GHILQHG�FDWFKP HQW�DUHD��+LJK�
IORZV�E\ SDVV�WKH�WUHDWP HQW�V\ VWHP V�DQG�DUH�GLVFKDUJHG�YLD�WKH�FRQYHQWLRQDO�SLW�
GUDLQDJH��
�
9HJHWDWHG�ELRUHWHQWLRQ�V\ VWHP V�WUHDW�VWRUP ZDWHU�DV�LW�LQILOWUDWHV�WKURXJK�WKH�ILOWHU�
P HGLD��7RWDO�VXVSHQGHG�VROLGV��766��DUH�UHP RYHG�E\ �ILOWUDWLRQ�DQG�QXWULHQW�OHYHOV�
�73�DQG�71 ��DUH�UHGXFHG�E\ �SK\ VLFDO�DQG�ELRORJLFDO�SURFHVVHV���
�
: DWHU�HIILFLHQW�JDUGHQV���H[ RWLF�VSHFLHV�FDQ�EH�VHOHFWHG�WR�EH�LQ�NHHSLQJ�ZLWK�
WKH�KHULWDJH�ODQGVFDSH�GHVLJQ�DQG�ZDWHU�FRQVHUYDWLRQ�DLP V��9HJHWDWLRQ�VHOHFWLRQ�
DQG�JURXSLQJ�ZLOO�P LQLP LVH�ZDWHU�FRQVXP SWLRQ��
�
6P DUW�ZDWHULQJ�WHFKQLTXHV�DQG�DGYDQFHG�LUULJDWLRQ�V\ VWHP V��H�J��P RLVWXUH�
FRQWUROOHG��ZLOO�UHGXFH�ZDWHU�GHP DQG��
�



: DWHU�HIILFLHQW�DSSOLDQFHV���LQFOXGLQJ�WRLOHWV��WDS�ILWWLQJV�DQG�SUHVVXUH�UHGXFWLRQ�
YDOYHV�FDQ�EH�LQVWDOOHG�LQ�WKH�0 XVHXP �DQG�( [ KLELWLRQ�%XLOGLQJ��
�
�

6HZ HU�P LQLQJ�V\ VWHP V���
�
6HZHU�P LQLQJ�V\ VWHP V�FDQ�EH�XVHG�WR�SURYLGH�UHFODLP HG�ZDWHU�IRU�JDUGHQ�
LUULJDWLRQ��
�
6HZHU�P LQLQJ�V\ VWHP V�H[ WUDFW�ZDWHU�IURP �WKH�VHZHU��UHP RYLQJ�VROLGV�DQG�WUHDWLQJ�
ZDWHU�IRU�UHXVH��7HFKQRORJLHV�DUH�DYDLODEOH�LQ�SDFNDJH�WUHDWP HQW�SODQWV�ZLWK�D�
VP DOO�IRRWSULQW��DSSUR[ LP DWHO\ �� � P � ��9DULRXV�WHFKQRORJLHV�DUH�H[ SORUHG�LQ�IDFW�
VKHHWV�� D�WR�� H��7KH�V\ VWHP V�FDQ�RSHUDWH�DFFRUGLQJ�WR�GHP DQG�ZLWK�OLWWOH�VSDFH�
UHTXLUHG�IRU�VWRUDJH��: DWHU�LV�WUHDWHG��UHGXFLQJ�RUJDQLF�FRQFHQWUDWLRQ�DQG�
SDWKRJHQ�OHYHOV��7\ SLFDOO\ �8 9�GLVLQIHFWLRQ��UHIHU�WR�IDFW�VKHHW�� I��LV�UHTXLUHG�
EHIRUH�ZDWHU�UHXVH�
�
�
5 DLQZ DWHU�KDUYHVWLQJ�IURP �WKH�0 XVHXP 
V�URRI�IRU�WRLOHW�IOXVKLQJ�
�
5 DLQZDWHU�FROOHFWHG�IURP �0 XVHXP �URRI��VWRUHG�DQG�WKHQ�UHXVHG�WKURXJKRXW�WKH�
EXLOGLQJ�IRU�WRLOHW�IOXVKLQJ�
�
�

: DWHU�VWRUDJH�
�
3RVVLEOH�VWRUDJH�XQGHUQHDWK�RUQDP HQWDO�SRQGV�DQG�ZDWHU�IHDWXUHV�RU�
XQGHUJURXQG��3RVVLELOLW\ �RI�LQFRUSRUDWLQJ�ZDWHU�VWRUDJH�ZLWK�VWUHHWVFDSH�DUW��VXFK�
DV�DQ�RUQDP HQWDO�ZDWHU�IHDWXUHV��5 HIHU�WR�IDFW�VKHHW�� �IRU�WDQN�VL] LQJ��QRWLQJ�
ZKDW�ODUJH�VFDOH�V\ VWHP V�P D\ �UHTXLUH��
�
$ WODQWLV�W\ SH�XQGHUJURXQG�WDQN�FHOO���UHF\ FOHG�SODVWLF�VWUXFWXUH�ZLWK�KLJK�YRLG�
VSDFH��7KLV�VWRUDJH�W\ SH�FDQ�VXSSRUW�KLJK�ORDGV��XS�WR�� � �WRQQHV�SHU�P � ��DQG�
FDQ�EH�XVHG�XQGHUQHDWK�ODZQV��SDYHP HQWV�RU�IRRWSDWK�DUHDV��
�
�

� �4 XHHQ�9LFWRULD�0 DUNHWV�
�
7KLV�FDVH�VWXG\ �RXWOLQHV�D�UDQJH�RI�: 68 ' �LGHDV�IRU�WKH�4 90 �VLWH�LQFOXGLQJ�
UDLQZDWHU�KDUYHVWLQJ��VWRUP ZDWHU�WUHDWP HQW�DQG�ZDWHU�UHF\ FOLQJ��: KLOVW�WKH�LGHDV�
DUH�FXUUHQWO\ �QRW�EHLQJ�LP SOHP HQWHG��4 90 �LV�SXUVXLQJ�IXQGLQJ�IRU�VWRUP ZDWHU�
WUHDWP HQW�LQ�WKH�FDUSDUN��DQG�KRSHV�WR�LP SOHP HQW�WKH�UHP DLQGHU�RI�WKH�: 68 ' �
LGHDV�LQ�WKH�FRP LQJ�\ HDUV��



�
�

� �� �1 DWXUH�RI�WKH�GHYHORSP HQW�
�
7KH�4 XHHQ�9LFWRULD�0 DUNHWV��4 90 ��FRYHUV�� �KD�LQ�WKH�QRUWK�RI�WKH�&LW\ 
V�&%' ��
7KH�4 90 �LV�RZQHG�E\ �WKH�&LW\ �RI�0 HOERXUQH�DQG�LV�RSHUDWHG�E\ �WKH�4 XHHQ�
9LFWRULD�0 DUNHW�3W\ �/ WG��4 XHHQ�9LFWRULD�0 DUNHWV�KDYH�EHHQ�RSHUDWHG�E\ �WKH�&LW\ �
RI�0 HOERXUQH�IRU�� � � �\ HDUV��7KH�4 90 �LV�RQH�RI�0 HOERXUQH
V�JUHDWHVW�� � WK�
FHQWXU\ �DUFKLWHFWXUDO�DQG�IXQFWLRQDO�H[ DP SOHV��DQG�LV�DOVR�WKH�ODUJHVW�XQGHUFRYHU�
P DUNHW�LQ�$XVWUDOLD��
�
4 90 �LV�UHFRJQLVHG�DV�D�WRXULVW�DWWUDFWLRQ�DQG�LQVWLWXWLRQ�IRU�0 HOERXUQLDQV��7KH�
IUHVK�IRRG�UDQJH�LQFOXGHV�IUXLW��YHJHWDEOHV��P HDW��ILVK��SRXOWU\ �DQG�GHOLFDWHVVHQ�
OLQHV��* HQHUDO�P DUNHWV�LQFOXGH�FORWKLQJ��IRRWZHDU��DFFHVVRULHV�DQG�JLIWV��
&XUUHQWO\ �WKH�P DUNHW�RSHUDWHV�ILYH�GD\ V�D�ZHHN��LQFOXGLQJ�ZHHNHQGV��ZLWK�
YDULRXV�RSHUDWLQJ�KRXUV��
�
5 HFHQW�LQLWLDWLYHV�E\ �WKH�&LW\ �RI�0 HOERXUQH�DQG�&LW\ �: HVW�: DWHU�KDYH�UHGXFHG�
ZDWHU�FRQVXP SWLRQ�IURP �� � �� �0 / �LQ�� � � � �� � �WR�� � �� �0 / �LQ�� � � � �� � ��
 � ��
,QVWDOODWLRQ�RI�ZDWHU�P HWHUV��VWULFWHU�DFFHVV�WR�ZDWHU��ZDWHU�HIILFLHQW�ILWWLQJV��KLJK�
SUHVVXUH�KRVHV�IRU�ZDVK�GRZQ��GXDO�IOXVK�WRLOHWV��VHQVRU�FRQWUROOHG�XULQDOV�DQG�D�
JUHDWHU�ZDWHU�HIILFLHQF\ �DZDUHQHVV�KDYH�FRQWULEXWHG�DQG�ZLOO�FRQWLQXH�WR�
FRQWULEXWH�WR�UHGXFHG�ZDWHU�GHP DQG��
�
&XUUHQWO\ �6KHGV�+ �DQG�,��VHOOLQJ�RUJDQLF�IUXLW�DQG�YHJHWDEOHV�DQG�VSHFLDOLW\ �
IRRGV��KDYH�QR�VWRUP ZDWHU�FRQQHFWLRQ��7KH�VWRUP ZDWHU�LQILOWUDWHV�WKURXJK�WKH�VRLO�
IRU�FROOHFWLRQ�E\ �WKH�VWUHHW�GUDLQDJH�V\ VWHP ��&RXQFLO�LV�SUHVHQWO\ �SODQQLQJ�WR�
XSJUDGH�WKH�VWRUP ZDWHU�V\ VWHP �ZLWKLQ�WKLV�ORZHU�P DUNHW�VHFWLRQ��ERXQGHG�E\ �
9LFWRULD��( OL] DEHWK��7KHUU\ �DQG�4 XHHQ�6W���SURYLGLQJ�RSSRUWXQLWLHV�WR�LQFRUSRUDWH�
: 68 ' �HOHP HQWV�WKURXJKRXW�WKH�VLWH��
�
�

� �� �: 68 ' �REMHFWLYHV�
�
7KH�REMHFWLYHV�DUH�WR�FRQVHUYH�SRWDEOH�P DLQV�ZDWHU�DQG�WUHDW�VWRUP ZDWHU�WR�
9LFWRULDQ�EHVW�SUDFWLFH��

 �7RWDO�: DWHUP DUN�� � � � �WDUJHWV�DQ�DEVROXWH�� � �SHU�FHQW�SRWDEOH�P DLQV�ZDWHU�
UHGXFWLRQ�IRU�&RXQFLO�P DUNHW�VLWHV��
 � ��

 �WUHDW�VWRUP ZDWHU�UXQRII�WR�P HHW�VWDWH�JXLGHOLQHV��VSHFLILFDOO\ �� � �SHU�FHQW�
UHGXFWLRQ�RI�WRWDO�VXVSHQGHG�VROLGV��766���� � �SHU�FHQW�UHGXFWLRQ�RI�WRWDO�
SKRVSKRURXV��73��DQG�WRWDO�QLWURJHQ��71 ��DQG�� � �SHU�FHQW�UHGXFWLRQ�LQ�OLWWHU�
HQWHULQJ�VWRUP ZDWHU�IURP �WKH�VLWH��7KHUHE\ �UHGXFLQJ�SROOXWDQW�ORDGV�WR�WKH�
VWRUP ZDWHU�V\ VWHP V�DQG�3RUW�3KLOLS�%D\ ��
�



�

� �� �6LWH�FRQVWUDLQWV�
�
4 XHHQ�9LFWRULD�0 DUNHW
V�KLVWRULFDO�VLJQLILFDQFH�KDV�DUFKLWHFWXUH�GDWLQJ�WR�WKH�� � WK�
FHQWXU\ ��DQG�DV�VXFK�DOO�UHGHYHORSP HQW�P XVW�EH�LQ�NHHSLQJ�ZLWK�VLWH
V�KHULWDJH�
FKDUDFWHU���
�
0 HOERXUQH
V�ILUVW�FHP HWHU\ �LV�VLWXDWHG�XQGHUQHDWK�WKH�P DUNHW�DQG�DGMDFHQW�FDU�
SDUN��6RP H�ERGLHV�ZHUH�H[ KXP HG�DQG�UHP RYHG�WR�0 HOERXUQH
V�* HQHUDO�
&HP HWHU\ �EXW�DQ�HVWLP DWHG�� �� � � �WR�� � �� � � �ERGLHV�UHP DLQ��
 � ��&OHDUO\ �WKLV�LV�D�
VLWH�WKDW�P XVW�EH�UHVSHFWHG�DQG�UHFRJQLVHG�DSSURSULDWHO\ �LQ�DQ\ �GHYHORSP HQW��
7KLV�OLP LWV�H[ FDYDWLRQ�GHSWK�LQ�WKH�FDU�SDUN�DQG�SRWHQWLDO�XQGHUJURXQG�ZDWHU�
VWRUDJHV��
�
�

� �� �2 SSRUWXQLWLHV�RI�: 68 ' �
�
: DWHU�XVDJH�WKURXJKRXW�WKH�VLWH�LV�KLJKO\ �YDULDEOH�UDQJLQJ�IURP �ZDVKLQJ�IRRG�WR�
ZDVKLQJ�GRZQ�VKHG�DUHDV��7KH�P DUNHWV�SURFHVV�DQG�VHOO�ODUJH�TXDQWLWLHV�RI�
FRQVXP DEOH�IRRGV�LQFOXGLQJ�P HDW��ILVK��IUXLWV��YHJHWDEOHV�DQG�VSHFLDOLVHG�IRRG��
3RWDEOH�P DLQV�ZDWHU�VKRXOG�DOZD\ V�EH�XVHG�IRU�IRRG�SUHSDUDWLRQ��
�
&XUUHQWO\ �SRWDEOH�P DLQV�ZDWHU�LV�XVHG�IRU�WRLOHW�IOXVKLQJ�DQG�ZDVKLQJ�GRZQ�
P DUNHW�DUHDV��2 SSRUWXQLWLHV�H[ LVW�WR�XVH�UDLQZDWHU�IRU�WKHVH�SXUSRVHV��7KH�
4 XHHQ�6W�WRLOHW�EORFN�FRQVXP HG�� �� 0 / �\ HDU��
 � � �LQ�� � � � �� � ��&OHDQLQJ�SUDFWLFHV�
LQFOXGH�WKH�ZDVK�GRZQ�RI�VKHGV�$�	 �%��+ �	 �,�ZLWK�SRWDEOH�P DLQV�ZDWHU��
5 DLQZDWHU�VKRXOG�EH�XVHG�WR�ZDVK�GRZQ�WKHVH�VXUIDFHV��5 RRI�UXQRII�UHTXLUHV�
P LQLP DO�WUHDWP HQW�EHIRUH�UHXVH��SURYLGHG�D�ILUVW�IOXVK�V\ VWHP �LV�LQVWDOOHG��$Q�
HVWLP DWHG�� � 0 / �\ HDU�UDLQZDWHU�GHP DQG�IRU�WRLOHW�IOXVKLQJ�DQG�ZDVK�GRZQ�
SXUSRVHV�LV�UHDOLVWLF�IRU�WKH�4 XHHQ�9LFWRULD�P DUNHW��
�
4 XHHQ�9LFWRULD�0 DUNHW
V�URRI�DUHD�LV�DSSUR[ ��� �KD��SURYLGLQJ�D�VLJQLILFDQW�
FDWFKP HQW�DUHD��: LWK�UHIHUHQFH�WR�IDFW�VKHHW�� D��D�� � � P � �VWRUDJH�YROXP H�ZLOO�
SURYLGH�� � �SHU�FHQW�VXSSO\ �UHOLDELOLW\ �IRU�WKH�GHP DQGV�RI�WKH�VLWH��ZLWK�DGGLWLRQDO�
ZDWHU�UHTXLUHG�WR�VXSSOHP HQW�VXSSO\ ��) RU�H[ DP SOH��WKH�VWRUDJH�YROXP H�FRXOG�EH�
RUJDQLVHG�LQ�D�WDQN�VHULHV�WKURXJKRXW�WKH�P DUNHW��IRU�H[ DP SOH�D�VHULHV�RI�� � �
WDQNV��� �� P �KLJK�DQG�� P �GLDP HWHU��WRWDO�FDSDFLW\ �� � � �P � ��GHVLJQHG�DQG�EXLOW�ZLWK�
KHULWDJH�FRQVLGHUDWLRQV��$OWHUQDWLYHV�LQFOXGH�IHZHU�ODUJHU�WDQNV�RU�XQGHUJURXQG�
VWRUDJH��/ RFDOLVHG�KHDGHU�WDQNV�DUH�DOVR�UHTXLUHG�IRU�WRLOHW�EORFN�VXSSO\ ��
�
7KH�ORZHU�P DUNHW�VWRUP ZDWHU�URRI�UXQRII�IURP �6KHGV�+ �	 �,��WKH�IRRG�FRXUW��P HDW�
DQG�GLDU\ �KDOO�DUH�SUHVHQWO\ �XQFRQQHFWHG��0 DLQ�VWRUP ZDWHU�LQIUDVWUXFWXUH�ZRUNV�
UHTXLUHV�GUDLQDJH�LQVWDOODWLRQ��7KLV�XSJUDGH�SUHVHQWV�DQ�RSSRUWXQLW\ �IRU�
XQGHUJURXQG�VWRUP ZDWHU�VWRUDJH�LQVWDOODWLRQ�VXFK�DV�WKH�5 RFOD�
HFR5 DLQ
�WDQNV��




 � � �RU�HTXLYDOHQW��7KHVH�DUH�EDVLFDOO\ �ODUJH�GLDP HWHU�FRQFUHWH�SLSHV�ZLWK�KLJK�
OHYHO�ZHLUV�WR�VWRUH�ZDWHU��2 YHUIORZV�VSLOO�GLUHFWO\ �LQWR�WKH�GUDLQDJH�V\ VWHP ��7KH�
DGGLWLRQDO�VWRUDJH�ZLOO�VXSSOHP HQW�WRLOHW�IOXVKLQJ�DQG�ZDVK�GRZQ�ZDWHU��WKHUHE\ �
LQFUHDVLQJ�WKH�RYHUDOO�UDLQZDWHU�VXSSO\ �UHOLDELOLW\ ��
�
6WRUP ZDWHU�XSJUDGH�DQG�FDU�SDUN�UHGHYHORSP HQW�SURYLGHV�RSSRUWXQLWLHV�WR�WUHDW�
VWRUP ZDWHU�DW�VRXUFH��&DU�SDUN�UHGHVLJQ�FDQ�WUHDW�VWRUP ZDWHU�DW�VRXUFH�E\ �
LQFRUSRUDWLQJ�LQWHJUDWHG�ELRUHWHQWLRQ�V\ VWHP V��7KH�� �� �+D�FDU�SDUN�UHTXLUHV�
� � � P � �RI�ELRUHWHQWLRQ�V\ VWHP V�WR�P HHW�WDUJHWV��7KHVH�V\ VWHP V�DUH�GHVLJQHG�
OLQHDUO\ �WR�ILW�EHWZHHQ�FDU�SDUNV��$UUDQJHP HQWV�FDQ�EH�GHVLJQHG�WR�YDOXH�WKH�
FHP HWHU\ 
V�KHULWDJH��E\ �DSSURSULDWHO\ �SODFLQJ�ZDONZD\ V�DQG�ELRUHWHQWLRQ�
V\ VWHP V��%LRUHWHQWLRQ�VZDOHV�KDYH�DQ�DYHUDJH�GHSWK�RI�� � � �WR�� � � �P P ��KHQFH�
ZLOO�QRW�GLVWXUE�EXULDO�VLWHV��7KH�WUHDWHG�VWRUP ZDWHU�FDQ�WKHQ�EH�FROOHFWHG�LQ�WKH�
XQGHUJURXQG�VWRUDJH�LQ�4 XHHQ�6W�IRU�DGGLWLRQDO�WRLOHW�ZDWHU�VXSSO\ ��
�
6WRUP ZDWHU�FROOHFWHG�IURP �4 XHHQ�DQG�7KHUU\ �6WUHHWV�FDQ�EH�GLUHFWHG�WKURXJK�
ELRUHWHQWLRQ�V\ VWHP V��WUHDWLQJ�WKH�VWRUP ZDWHU�EHIRUH�GLVFKDUJH�WR�WKH�GUDLQDJH�
V\ VWHP ��7KH�ELRUHWHQWLRQ�V\ VWHP V�UHTXLUH�� � � P � �DQG�� � P � �UHVSHFWLYHO\ �DQG�FDQ�
EH�GHVLJQHG�WR�VXLW�VWUHHWVFDSH��
�
�

� �� �: 68 ' �3HUIRUP DQFH�
�
6WRUP ZDWHU�WUHDWP HQW�ZLOO�P HHW�EHVW�SUDFWLFH�RI�� � �SHU�FHQW�766 �UHGXFWLRQ��� � �
SHU�FHQW�71 �DQG�73�UHGXFWLRQ��$SSUR[ LP DWHO\ �� �� �� �� � �0 / �\ HDU�RI�SRWDEOH�P DLQV�
ZDWHU�FRQVHUYDWLRQ�LV�P D[ LP LVHG�E\ �XVLQJ�DSSURSULDWH�ZDWHU�IRU�WRLOHW�IOXVKLQJ�
DQG�ZDVK�GRZQ��
�
�

: DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�RSWLRQV�IRU�4 XHHQ�9LFWRULD�
0 DUNHWV�
5 DLQZ DWHU�KDUYHVWHG�IURP �WKH�4 90 �URRI��� KD���6WRUP ZDWHU�FDQ�EH�KDUYHVWHG�
IURP �WKH�FDU�SDUN��� �� �KD��IROORZLQJ�WUHDWP HQW�LQ�ELRUHWHQWLRQ�V\ VWHP V��
�
�
8 QGHUJURXQG�VWRUDJH�IRU�WUHDWHG�VWRUP ZDWHU�UXQRII�IURP �FDU�SDUN�DQG�VKHGV�+ �
	 �,��VXFK�DV�WKH�
5 RFOD
�W\ SH�V\ VWHP V��UHIHU�WR�ZZZ�LQYLVLEOHVWUXFWXUHV�FRP �DX���
�
5 DLQZ DWHU�XVHG�IRU�WRLOHW�IOXVKLQJ�LQ�WKH�4 XHHQ�6W�WRLOHW�EORFN�
�
%LRUHWHQWLRQ�V\ VWHP V�WUHDW�VWRUP ZDWHU�E\ �SK\ VLFDO�DQG�ELRORJLFDO�SURFHVVHV�DV�
ZDWHU�LQILOWUDWHV�WKURXJK�WKH�YHJHWDWHG�P HGLD��3RWHQWLDO�H[ LVWV�IRU�ELRUHWHQWLRQ�



V\ VWHP V�LQ�FDUSDUN��4 XHHQ�6W�DQG�7KHUU\ �6W��%LRUHWHQWLRQ�V\ VWHP V�FDQ�EH�
FRQILJXUHG�DV�FHOOV��VZDOHV�RU�WUHH�SODQWHU�JDUGHQV�WR�VXLW�DSSOLFDWLRQ��
�
: DVK�GRZ Q�WR�VHZ HU��5 DLQZDWHU�VKRXOG�EH�XVHG�WR�ZDVK�GRZQ�KLJKO\ �SROOXWHG�
DUHDV��6KHGV�$��%��+ �	 �,��P HDW�	 �ILVK�DUHDV���+LJKO\ �SROOXWHG�DUHDV�FRQWDLQ�KLJK�
RUJDQLF�ORDGV�IURP �IRRG�KDQGOLQJ��7KLV�ZDVK�GRZQ�VKRXOG�GLVFKDUJH�WR�VHZHU��$ �
EXQGHG�DUHD�DURXQG�VKHGV�$�	 �%�DQG�+ �	 �,�ZLOO�P LQLP LVH�FURVV�FRQWDP LQDWLRQ�
ZLWK�WKH�VWRUP ZDWHU�QHWZRUN��7KH�VDP H�P HWKRG�FRXOG�EH�XVHG�IRU�WKH�QHZ�ELQ�
ZDVKGRZQ�DUHD�LQ�WKH�) UDQNOLQ�6WUHHW�VWRUHV��
�
* URVV�SROOXWDQW�WUDSV�DUH�SUHVHQWO\ �VLWXDWHG�LQ�7KHUU\ �DQG�9LFWRULD�6WUHHWV��7KH\ �
UHP RYH�OLWWHU�DQG�ODUJH�SROOXWDQWV�DQG�FDQ�RSHUDWH�DW�KLJK�K\ GUDXOLF�ORDGLQJ��
5 HJXODU�P DLQWHQDQFH�LV�UHTXLUHG�WR�HQVXUH�HIIHFWLYH�RSHUDWLRQ��7KHLU�RSHUDWLRQ�
VKRXOG�EH�UHYLHZHG�LQ�WKH�FRQWH[ W�RI�WKH�VLWH�VWRUP ZDWHU�TXDOLW\ �P DQDJHP HQW��
�
6WRUP Z DWHU�XVHG�IRU�WRLOHW�IOXVKLQJ�LQ�WKH�4 XHHQ�6W�WRLOHW�EORFN�DQG�ZDVK�GRZQ�
FRXOG�EH�VWRUHG�LQ�D�� � � P � �8 QGHUJURXQG�VWRUDJH�WDQN�JLYLQJ�D�� � �SHU�FHQW�
UHOLDELOLW\ �IRU�SRWDEOH�ZDWHU�UHSODFHP HQW��) XUWKHU�LQYHVWLJDWLRQ�ZLOO�LGHQWLI\ �
TXDQWLWLHV�RI�UDLQZDWHU�KDUYHVWHG�IRU�UHXVH�LQ�WKUHH�DGGLWLRQDO�WRLOHW�EORFNV��
�
' HP DQG�P DQDJHP HQW�VWUDWHJLHV�WKURXJKRXW�VLWH�LQFOXGLQJ�ZDWHU�HIILFLHQW�
ILWWLQJV��WRLOHWV��ORZ�IORZ�KLJK�SUHVVXUH�KRVHV��P HWHUHG�ZDWHU�WDSV�DQG�SUHVVXUH�
UHGXFWLRQ�YDOYHV���
�
�

%LRUHWHQWLRQ�V\ VWHP �IRU�4 90 �FDUSDUN�
�
&XUUHQWO\ �WKH�ODUJH�RSHQ�FDUSDUN�FDSWXUHV�VWRUP ZDWHU�UXQRII�DQG�GLVFKDUJHV�IORZ�
GLUHFWO\ �WR�FRQYHQWLRQDO�GUDLQDJH�V\ VWHP V�
�
%LRUHWHQWLRQ�V\ VWHP ���6WRUP ZDWHU�LV�ILOWHUHG�WKURXJK�D�SUHVFULEHG�P HGLD��HJ��
VDQG��EHIRUH�EHLQJ�FROOHFWHG�E\ �DQ�XQGHUO\ LQJ�SHUIRUDWHG�SLSH�IRU�VXEVHTXHQW�
GLVFKDUJH�WR�D�VWRUP ZDWHU�V\ VWHP ��
�
) LOWHU�P HGLD�IRU�WKH�ELRUHWHQWLRQ�V\ VWHP �FDQ�UDQJH�IURP �FRDUVH�JUDYHO�WR�D�
VDQG�RUJDQLF�P XOFK�P L[ ��3URYLVLRQ�RI�D�XQGHUGUDLQ�XVLQJ�D�VORWWHG�SLSH�LV�
HVVHQWLDO�IRU�FROOHFWLRQ�DQG�FRQYH\ DQFH�RI�ILOWHUHG�VWRUP ZDWHU�WR�WKH�UHFHLYLQJ�
ZDWHU��
�
+HULWDJH�FRQFHUQV���4 90 �LV�WKH�VLWH�RI�0 HOERXUQH
V�ILUVW�FHP HWHU\ �ZLWK�LWV�H[ WHQW�
VKRZQ�LQ�WKH�ILJXUH�DERYH��%LRUHWHQWLRQ�V\ VWHP V�FDQ�EH�GHVLJQHG�ZLWKLQ�DQ�
DOORZDEOH�H[ FDYDWLRQ�GHSWK�DQG�SUHVHUYH�WKH�FHP HWHU\ ��2 SSRUWXQLWLHV�H[ LVW�WR�
HQKDQFH�WKH�VLWH�WR�UHFRJQL] H�WKH�FHP HWHU\ 
V�SUHVHQFH���VRXUFH���$XVWUDO�
$UFKDHRORJ\ ��FRQVHUYDWLRQ�SROLF\ �IRU�ROG�0 HOERXUQH�&HP HWHU\ �UHSURGXFHG�DV�
) LJXUH�� ���4 XHHQ�9LFWRULD�0 DUNHW���0 DVWHU�SODQ�� � � � � �



�
%LRUHWHQWLRQ�V\ VWHP V�FDQ�EH�FRQVWUXFWHG�DV�FHOOV�RU�P HGLDQ�VZDOH��7KH�
ELRUHWHQWLRQ�V\ VWHP V�FDQ�EH�GHVLJQHG�ZLWKRXW�ORVV�RI�H[ LVWLQJ�FDU�SDUN�VSDFHV�
HQKDQFLQJ�WKH�FDU�SDUN�DHVWKHWLFDOO\ �DQG�IXQFWLRQDOO\ ���
�
3RURXV�3DYHP HQWV�$Q�DOWHUQDWLYH�WR�FRQYHQWLRQDO�URDG�SDYHP HQWV���P RGXODU�
SDYHP HQWV�FHOOV�ZLWK�JDSV�EHWZHHQ�FHOOV�WR�DOORZ�LQILOWUDWLRQ�RI�VWRUP ZDWHU��7KHVH�
V\ VWHP V�KDYH�WKH�FDSDFLW\ �WR�GHWDLQ�VWRUP ZDWHU�WR�DOORZ�LW�WR�LQILOWUDWH�LQWR�WKH�
VXEVXUIDFH��6RP H�SUH�WUHDWP HQW�RI�VWRUP ZDWHU�LQIORZ�E\ �P HDQV�RI�UHP RYDO�RI�
JURVV�SROOXWDQWV��DQG�FRDUVH�WR�P HGLXP �VL] H�VHGLP HQW�LV�GHVLUDEOH�WR�UHGXFH�WKH�
OLNHOLKRRG�RI�FORJJLQJ��
�
�

%LRUHWHQWLRQ�V\ VWHP �4 XHHQ��7KHUU\ �DQG�( OL] DEHWK�
6WUHHWV�
�
%LRUHWHQWLRQ�SODQWHU�ER[ HV���%LRUHWHQWLRQ�V\ VWHP V�FDQ�EH�FRQVWUXFWHG�WR�
DFFRP P RGDWH�VWUHHW�WUHHV��7UHHV�DUH�ORZHUHG�ZLWK�DQ�LP SHUYLRXV�FRYHU��
6WRUP ZDWHU�UXQRII�LV�FROOHFWHG�LQ�WKH�SODQWHU�ER[ �ZKHUH�WHP SRUDU\ �SRQGLQJ�
RFFXUV��: DWHU�LQILOWUDWHV�WKURXJK�WKH�P HGLD�DQG�LV�FROOHFWHG�E\ �D�FRQYHQWLRQDO�
GUDLQDJH�V\ VWHP ��
�
%LRUHWHQWLRQ�V\ VWHP ���6WRUP ZDWHU�LV�ILOWHUHG�WKURXJK�D�SUHVFULEHG�P HGLD��HJ��
VDQG��EHIRUH�EHLQJ�FROOHFWHG�E\ �DQ�XQGHUO\ LQJ�SHUIRUDWHG�SLSH�IRU�VXEVHTXHQW�
GLVFKDUJH�WR�D�VWRUP ZDWHU�V\ VWHP ��
�
5 HIHU�WR�IDFW�VKHHW�� E�IRU�P RUH�LQIRUP DWLRQ��
�
4 XHHQ�6W�DQG�7KHUU\ �6W���2 SSRUWXQLWLHV�H[ LVW�IRU�ELRUHWHQWLRQ�V\ VWHP V�WR�EH�
LQVWDOOHG�LQ�4 XHHQ�DQG�7KHUU\ �6WUHHWV�WR�WUHDW�VWRUP ZDWHU�UXQRII��5 HTXLUHG�
WUHDWP HQW�LV�GHSHQGHQW�RQ�WKH�URDG�FDWFKP HQW�DUHD�WR�EH�WUHDWHG��
�
( OL] DEHWK�6W���%LRUHWHQWLRQ�V\ VWHP V�FDQ�EH�FRQVWUXFWHG�WR�WUHDW�IXUWKHU�
VWRUP ZDWHU�LQ�( OL] DEHWK�6W�EHIRUH�GLVFKDUJH�WR�WKH�<DUUD�5 LYHU��&RQILJXUDWLRQV�
FDQ�EH�FUHDWLYH�DQG�IOH[ LEOH�WR�HQKDQFH�WKH�VWUHHWVFDSH�LQFOXGLQJ�WUHH�SODQWHUV��
FDVFDGLQJ�JDUGHQV�DQG�VZDOHV��+LJK�IORZV�ZLOO�EH�DFFRP P RGDWHG�E\ �
FRQYHQWLRQDO�GUDLQDJH�LQIUDVWUXFWXUH��
�
( OL] DEHWK�6W�ZDV�WKH�VLWH�RI�
: LOOLDP V�&UHHN
�RU�
7RZQHQG�5 LYHU
�EHIRUH�XUEDQ�
GHYHORSP HQW��: 68 ' �FRXOG�LQFOXGH�D�ULYHU�WKHP H�UHFRJQLVLQJ�0 HOERXUQH
V�SDVW�
ULYHU�LQ�D�UHYLWDOLVHG�VWUHHWVFDSH��
�
�



%LRUHWHQWLRQ�SODQWHUV���VHFWLRQ�
�
%LRUHWHQWLRQ�V\ VWHP V�FDQ�EH�FRQILJXUHG�DV�FHOOV�RU�JDUGHQV�WR�VXLW�WKH�
VWUHHWVFDSH��%RWK�V\ VWHP V�RSHUDWH�RQ�VLP LODU�SULQFLSOHV�WKDW�LQFOXGH�LQILOWUDWLQJ�
VWRUP ZDWHU�WKURXJK�D�SUHVFULEHG�P HGLXP �ZLWK�GHQVH�YHJHWDWLRQ��%RWK�DOVR�
LQFOXGHWHP SRUDU\ �ZDWHU�UHWHQWLRQ�WR�P D[ LP LVH�WKH�YROXP H�WUHDWHG��
�
�

� �5 \ GHU�2 YDO�3DYLOLRQ��5 R\ DO�3DUN�
�
7KLV�FDVH�VWXG\ �DSSOLHV�WR�D�VSRUWV�SDYLOLRQ�RZQHG�DQG�RSHUDWHG�E\ �WKH�&LW\ �RI�
0 HOERXUQH��7KH�: 68 ' �LGHDV�H[ SUHVVHG�EHORZ�KDYH�QRW�EHHQ�LP SOHP HQWHG�LQ�
IXOO�DW�WKH�SDYLOLRQ��7ZR�UDLQZDWHU�WDQNV�KDYH�EHHQ�LQVWDOOHG��KRZHYHU�WKH\ �DUH�
QRW�FRQQHFWHG�WR�WKH�KRW�ZDWHU�V\ VWHP ��7KH�LGHDV�IRU�JUH\ ZDWHU�UHXVH�KDYH�QRW�
EHHQ�LP SOHP HQWHG�DW�WKH�VLWH��7KH�: 68 ' �LQLWLDWLYHV�LQ�WKLV�FDVH�VWXG\ �DUH�QRZ�
FRQVLGHUHG�LQ�WKH�SUH�SODQQLQJ�IRU�DOO�UHQRYDWLRQ�ZRUNV�RQ�SDYLOLRQV�LQ�WKH�&LW\ �RI�
0 HOERXUQH��
�
�

� �� �1 DWXUH�RI�WKH�GHYHORSP HQW�
6SRUWLQJ�DP HQLWLHV�DUH�EHLQJ�UHSODFHG�IRU�5 \ GHU��5 DQVIRUG�DQG�0 F$OLVWHU�RYDOV�LQ�
5 R\ DO�3DUN��7KH�SODQQHG�EXLOGLQJ�LQFOXGHV�WKH�LQVWDOODWLRQ�RI�QHZ�FKDQJH�URRP V��
VKRZHU�EORFNV�DQG�WRLOHWV��7KH�DP HQLWLHV�EORFN�FDWHUV�IRU�VSRUWLQJ�WHDP V�IRU�WKUHH�
RYDOV��7KHVH�IDFLOLWLHV�DUH�XVHG�E\ �WKH�VSRUWLQJ�WHDP V�\ HDU�URXQG��7KH\ �KDYH�D�
KLJK�XVDJH�ZLWK�VSRUWLQJ�HYHQWV�KHOG�RQ�ZHHNHQGV�DQG�WUDLQLQJ�WKURXJKRXW�WKH�
ZHHN��
�
�

� �� �: 68 ' �REMHFWLYHV�

 �7RWDO�: DWHUP DUN�� � � � �WDUJHWV�D�� � �SHU�FHQW�SRWDEOH�P DLQV�ZDWHU�UHGXFWLRQ�IRU�
DOO�FRXQFLO�EXLOGLQJV�DQG�� � �SHU�FHQW�SRWDEOH�P DLQV�ZDWHU�UHGXFWLRQ�IRU�DOO�SDUNV�
DQG�JDUGHQV�LQ�WKH�&LW\ �RI�0 HOERXUQH��

 �WUHDW�VWRUP ZDWHU�UXQRII�WR�P HHW�VWDWH�JXLGHOLQHV��VSHFLILFDOO\ �� � �SHU�FHQW�
UHGXFWLRQ�RI�WRWDO�VXVSHQGHG�VROLGV��766���� � �SHU�FHQW�UHGXFWLRQ�RI�WRWDO�
SKRVSKRURXV��73��DQG�WRWDO�QLWURJHQ��71 ��DQG�� � �SHU�FHQW�UHGXFWLRQ�LQ�OLWWHU�
HQWHULQJ�VWRUP ZDWHU�IURP �WKH�VLWH��7KHUHE\ �UHGXFLQJ�SROOXWDQW�ORDGV�WR�WKH�
VWRUP ZDWHU�V\ VWHP V�DQG�3RUW�3KLOLS�%D\ ��
�
�

� �� �6LWH�FRQVWUDLQWV�
�



7KH�VSRUWLQJ�DP HQLWLHV�DUH�XVHG�VSRUDGLFDOO\ �DQG�LQWHQVLYHO\ ��7KH�SHDN�ZDWHU�
GHP DQGV�RFFXU�GXULQJ�ZLQWHU�IRU�ZHHNHQGV�DQG�HYHQLQJV�P LUURULQJ�XVH��VSRUWLQJ�
P DWFKHV�DQG�WUDLQLQJ�VHVVLRQV��: DWHU�XVDJH�LV�SULP DULO\ �IRU�VKRZHULQJ�DQG�WRLOHW�
IOXVKLQJ�ZLWK�D�VLP LODU�VSRUDGLF�GHP DQG��3DUN�LUULJDWLRQ�SHDNV�GXULQJ�VXP P HU�
SHULRGV�ZKHQ�IHZHU�SHRSOH�DUH�XVLQJ�WKH�DP HQLWLHV��
�
�

� �� �2 SSRUWXQLWLHV�RI�: 68 ' �
�
7KH�FXUUHQW�ZDWHU�XVDJHV�ZLWKLQ�WKH�VLWHV�DUH�VKRZHULQJ��WRLOHW�DQG�XULQDO�
IOXVKLQJ��DQG�KDQG�EDVLQ�DQG�SRWDEOH��GULQNLQJ��ZDWHU�FRQVXP SWLRQ��3RWDEOH�
�GULQNLQJ�ZDWHU��P XVW�EH�XVHG�IRU�KDQG�EDVLQ�DQG�FROG�VKRZHU�ZDWHU�VXSSO\ ��
5 DLQZDWHU�FDQ�EH�FDSWXUHG�IURP �WKH�DP HQLW\ �EORFN
V�URRI�SURYLGLQJ�D�UHVRXUFH�IRU�
HLWKHU�WRLOHW�IOXVKLQJ�RU�KRW�ZDWHU��,Q�WKLV�VLWXDWLRQ�WKHUH�LV�D�KLJK�VKRZHU�XVDJH�
H[ SHFWHG�DQG�KHQFH�D�KLJK�
OLJKW
�JUH\ ZDWHU�VRXUFH��7KH�OLJKW�JUH\ ZDWHU�FDQ�EH�
WUHDWHG�DQG�UHXVHG�IRU�WRLOHW�IOXVKLQJ��7KHVH�RSWLRQV�DUH�H[ SORUHG�LQ�P RUH�GHWDLO�
EHORZ�DVVXP LQJ�� � � �SHRSOH�SHU�GD\ �XVHG�WKH�DP HQLWLHV��DV�SURYLGHG�E\ �
0 HOERXUQH�&LW\ �&RXQFLO���$YHUDJH�WRLOHW�GHP DQG�LV�DSSUR[ LP DWHO\ �� � � �/ �GD\ �DQG�
KRW�ZDWHU�GHP DQG�LV�� � � � / �GD\ ��
 � � ��
�
�
�

2 SWLRQ�� �
�
7KH�EXLOGLQJ�SURYLGHV�D�� � � P � �FDWFKP HQW�IRU�KDUYHVWLQJ�UDLQZDWHU��&RQVLGHULQJ�
UDLQZDWHU�XVH�IRU�WRLOHW�IOXVKLQJ�DQG�UHIHUULQJ�WR�WKH�UDLQZDWHU�WDQN�VL] LQJ�FXUYHV�
IRU�D�� � � / �GHP DQG�SHU�� � � P � �URRI�DUHD��
 � � ��UHIHU�WR�IDFW�VKHHW�� D���D�� �� N/ �WDQN�
�L�H��� �SHU�FHQW�RI�WKH�URRI�DUHD��ZLOO�SURYLGH�DQ�� � �SHU�FHQW�VXSSO\ �UHOLDELOLW\ ��
6HFRQGO\ ��FRQVLGHULQJ�VXSSO\ LQJ�KRW�ZDWHU�IURP �UDLQZDWHU�LV�OLP LWHG�E\ �DYDLODEOH�
FDWFKP HQW��7KH�ODUJH�KRW�ZDWHU�GHP DQG��� � � � �/ �GD\ ��FRP SDUHG�WR�DYDLODEOH�
FDWFKP HQW��� � � P � ��OLP LWV�IHDVLELOLW\ �RI�WKLV�RSWLRQ�DQG�KHQFH�LV�LQDSSURSULDWH��
�
�

2 SWLRQ�� �
�
7KH�DP HQLWLHV�EORFN�SURGXFHV�D�KLJK�YROXP H�RI�OLJKW�JUH\ ZDWHU�IURP �VKRZHUV�WKDW�
FDQ�EH�WUHDWHG�DQG�UHXVHG��$VVXP LQJ�� � �VKRZHUV�SHU�GD\ ��DQ�DYHUDJH�
� � � � / �GD\ �RI�OLJKW�JUH\ ZDWHU�ZLOO�EH�SURGXFHG��$SSURSULDWH�XVHV�IRU�WKLV�
JUH\ ZDWHU�DUH�WRLOHW�IOXVKLQJ�DQG�H[ FHVV�XVHG�IRU�LUULJDWLRQ��7KH�KLJKHU�VXSSO\ �
UHOLDELOLW\ �� � � � �SHU�FHQW��LQFUHDVHV�SRWDEOH�P DLQV�ZDWHU�VDYLQJV�IRU�WRLOHW�IOXVKLQJ�
ZLWK�DGGLWLRQDO�VDYLQJV�IURP �JDUGHQ�LUULJDWLRQ��&XUUHQWO\ �WKH�RYDOV�DUH�QRW�
LUULJDWHG��ZLWK�SRWHQWLDO�LUULJDWLRQ�UHTXLUHP HQWV�WR�FKDQJH�LQ�WKH�IXWXUH��
�



/ LJKW�JUH\ ZDWHU�FRQWDLQV�FRQWDP LQDQWV�DQG�LV�XQILW�IRU�KXP DQ�FRQVXP SWLRQ��
7\ SLFDOO\ �WKHVH�FRQWDP LQDQWV�DUH�ORZ�OHYHOV�RI�EDFWHULD��IDHFDO�P DWWHU��RUJDQLF�
P DWWHU��P LFUR�RUJDQLVP V�DQG�GHWHUJHQWV��&DUH�P XVW�EH�WDNHQ�WR�OLP LW�KXP DQ�
H[ SRVXUH�WR�JUH\ ZDWHU��L�H��D�FORVHG�V\ VWHP �LV�UHTXLUHG��DQG�WKXV�WUHDWP HQW�LV�
UHTXLUHG��
�
7HFKQRORJ\ �VHOHFWLRQ�LV�GHSHQGHQW�RQ�GHVLUHG�ZDWHU�TXDOLW\ ��IRRWSULQW�DYDLODEOH�
DQG�WKH�RYHUDOO�WUHDWP HQW�WUDLQ��$ �VXEVXUIDFH�ZHWODQG�LV�DSSURSULDWH�WR�WUHDW�WKH�
OLJKW�JUH\ ZDWHU�IRU�WKLV�DSSOLFDWLRQ��UHTXLULQJ�DSSUR[ LP DWHO\ �� � �P � �ZLWK�DP SOH�
VSDFH�LQ�5 R\ DO�3DUN�WR�DFFRP P RGDWH�WKH�ZHWODQG��* UH\ ZDWHU�ZLOO�UHTXLUH�IXUWKHU�
GLVLQIHFWLRQ��VXFK�DV�8 9�RU�FKORULQH�GLVLQIHFWLRQ��UHIHU�WR�IDFW�VKHHW�� I���) LQDOO\ �WKH�
VWRUDJH�WDQN�SURYLGHV�D�UHVHUYRLU�WR�P HHW�SXEOLF�IDFLOLW\ �GHP DQG�WKDW�YDULHV�RYHU�D�
W\ SLFDO�GD\ �WR�VXSSO\ ��$ �KHDGHU�WDQN�LV�UHTXLUHG�WR�SURYLGH�VXIILFLHQW�SUHVVXUH�DQG�
VWRUDJH�IRU�GHP DQG��
�
6WRUP ZDWHU�WUHDWP HQW�LV�UHTXLUHG�LI�UDLQZDWHU�LV�QRW�KDUYHVWHG��) RU�H[ DP SOH�
ELRUHWHQWLRQ�V\ VWHP V��� P � ��ZLOO�SURYLGH�VXIILFLHQW�WUHDWP HQW�WR�P HHW�EHVW�SUDFWLFH���
�
�

� �� �: 68 ' �3HUIRUP DQFH�
�
7KH�ZDWHU�UHXVH�RSWLRQV�DUH�VXP P DULVHG�LQ�7DEOH�� ��* UHDWHU�SRWDEOH�P DLQV�
ZDWHU�VDYLQJV�DUH�DWWDLQHG�E\ �D�JUH\ ZDWHU�UHXVH�VFKHP H��3RWHQWLDO�H[ LVWV�IRU�
LUULJDWLRQ�WR�EH�VXSSOLHG�E\ �WKLV�SURMHFW�DQG�KHQFH�DOWHUV�RXWFRP H�WKRXJK�SODQQLQJ�
P XVW�DOVR�FRQVLGHU�ODUJHU�VFDOH�SURMHFWV�VXFK�DV�WKH�ZHWODQG�SURMHFW�LQ�5 R\ DO�
3DUN��
�
�

7DEOH�� ��

2 SWLRQV�DYDLODEOH�IRU�Z DWHU�UHXVH�
�
� : DWHU�VRXUFH� : DWHU�XVH� 3RWDEOH�P DLQV�Z DWHU�

VDYLQJ�
2 SWLRQ�� � 5 DLQ�ZDWHU� 7RLOHW�IOXVKLQJ� � � � �N/ �\ HDU�
2 SWLRQ�� � / LJKW�JUH\ �ZDWHU� 7RLOHW�IOXVKLQJ�DQG�

LUULJDWLRQ�
� � � �N/ �\ HDU�IRU�WRLOHW�
IOXVKLQJ�� �LUULJDWLRQ�

�
6WRUP ZDWHU�UXQRII�ZLOO�EH�WUHDWHG�WR�P HHW�9LFWRULDQ�EHVW�SUDFWLFH��� � � �UHGXFWLRQ�
RI�766�DQG�� � �SHU�FHQW�71 �DQG�73�UHGXFWLRQ���QRWLQJ�WKDW�KDUYHVWHG�UDLQZDWHU�
UHGXFHG�SRWHQWLDO�UXQRII�ZDWHU�DQG�KHQFH�UHTXLUHG�WUHDWP HQW��
�
�



5 \ GHU�2 YDO�DP HQLWLHV���Z DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�
RSWLRQV�
�
2 37,2 1 �� �� �* UH\ Z DWHU�WUHDWP HQW���OLJKW�JUH\ ZDWHU��VKRZHU�ZDWHU��FDQ�EH�
FROOHFWHG��WUHDWHG�DQG�UHXVHG��6KRZHU�ZDWHU�FDQ�EH�GLUHFWHG�WR�D�VXEVXUIDFH�IORZ�
ZHWODQG��6HSDUDWH�SOXP ELQJ�LV�UHTXLUHG�WR�VHSDUDWH�VKRZHU�ZDWHU�IURP �WRLOHW�
ZDVWHZDWHU��
�
,UULJDWLRQ���JUH\ ZDWHU�FDQ�EH�XVHG�IRU�JDUGHQ�LUULJDWLRQ�LQ�5 R\ DO�3DUN�DQG�WKH�
LP P HGLDWH�YLFLQLW\ �RI�5 \ GHU�2 YDO��
�
6WRUP Z DWHU�WUHDWP HQW���,I�QRW�FROOHFWHG��URRI�UXQRII�VKRXOG�EH�WUHDWHG�IRU�
H[ DP SOH�XVLQJ�D�ELRUHWHQWLRQ�V\ VWHP �WR�P HHW�9LFWRULDQ�EHVW�SUDFWLFH���
�
�
* UH\ Z DWHU�WUHDWP HQW�SURFHVV�
�
7KH�P HVK�VFUHHQ�SK\ VLFDOO\ �UHP RYHV�ODUJHU�REMHFWV�IURP �WKH�SURFHVV��7KH�
VHSDUDWRU�UHP RYHV�IDWV��RLOV�DQG�JUHDVH��7KH�VXEVXUIDFH�IORZ�ZHWODQG�KDV�WKH�
GXDO�SXUSRVH�UHJXODWLQJ�
LQ
�IORZ�DQG�ZDWHU�WUHDWP HQW��6HGLP HQWDWLRQ�UHP RYHV�
ODUJHU�VL] HG�SROOXWDQW�DQG�GLVVROYHG�RUJDQLF�P DWWHU�LV�UHGXFHG�E\ �WKH�ELRORJLFDO�
WUHDWP HQW��2 UJDQLF�P DWHULDO�LI�XQUHP RYHG�FDQ�FDXVH�WKH�JUH\ ZDWHU�WR�GLVFRORXU��
EHFRP H�DQDHURELF�DQG�JLYH�RII��RGRXUV��7KH�ZHWODQG�LV�YHU\ �HIIHFWLYH�LQ�UHP RYDO�
RI�SDWKRJHQV��
�
2 37,2 1 �� �� �5 DLQZ DWHU�KDUYHVWLQJ���FROOHFW�URRI�UXQRII�DQG�XVH�IRU�WRLOHW�IOXVKLQJ��
$ �� �� �N/ �WDQN�ZLOO�SURYLGH�DQ�� � �SHU�FHQW�VXSSO\ �UHOLDELOLW\ �IRU�WRLOHW�IOXVKLQJ��
�
$ �ILUVW�IOXVK�GHYLFH�VKRXOG�EH�LQVWDOOHG�WR�GLYHUW�WKH�ILUVW�� �� �P P �UDLQIDOO�WKHUHE\ �
UHP RYLQJ�GHEULV�DQG�SROOXWDQW�ORDG��6FUHHQV�DQG�P HVKHV�VKRXOG�EH�LQVWDOOHG�RQ�
WKH�WDQN
V�LQOHWV�DQG�RXWOHWV�URRI�JXWWHUV�WR�SUHYHQW�GHEULV�FROOHFWLRQ�DQG�
P RVTXLWRV��
�
�

&URVV�6HFWLRQ�' HWDLO�RI�9HUWLFDO�8 SIORZ �6XEVXUIDFH�
: HWODQG�
�
�

6XEVXUIDFH�Z HWODQGV�
�
6XEVXUIDFH�ZHWODQGV�DUH�D�SURYHQ�WHFKQRORJ\ �WR�DGHTXDWHO\ �UHP RYH�RUJDQLF�
P DWWHU�DQG�VXVSHQGHG�VROLGV��,Q�VXEVXUIDFH�IORZ�ZHWODQGV�DOO�WKH�IORZ�LV�WKURXJK�
WKH�VRLO�VXEVWUDWD��7KH�VRLO�W\ SLFDOO\ �KDV�D�KLJK�SHUP HDELOLW\ �DQG�FRQWDLQV�JUDYHO�



DQG�FRDUVH�VDQG��7KH�EHG�LV�SODQWHG�RXW�ZLWK�DSSURSULDWH�YHJHWDWLRQ��$V�WKH�IORZ�
SHUFRODWHV�WKURXJK�WKH�ZHWODQG�%2 ' �DQG�766�DUH�SUHGRP LQDWHO\ �UHP RYHG�E\ �
ELRORJLFDO�GHFRP SRVLWLRQ��5 HIHU�WR�IDFW�VKHHW�� � �IRU�P RUH�LQIRUP DWLRQ��
�
�

$ SSURYDO�
�
( 3$ �9LFWRULD�DQG�&RXQFLO�DSSURYDO�LV�UHTXLUHG�IRU�JUH\ ZDWHU�V\ VWHP V�JUHDWHU�WKDQ�
� � � � / �GD\ ��) RU�V\ VWHP V�OHVV�WKDQ�� � � � �/ �GD\ ��&RXQFLO�DSSURYDO�LV�UHTXLUHG�IRU�
( 3$�FHUWLILHG�V\ VWHP V��
�
7KH�' HSDUWP HQW�RI�+XP DQ�6HUYLFHV�KDV�DOVR�SUHSDUHG�JXLGHOLQHV�IRU�WKH�
JUH\ ZDWHU�UHXVH��DYDLODEOH�IURP �WKHLU�ZHEVLWH�
�ZZZ�KHDOWK�YLF�JRY�DX�HQYLURQP HQW����
�
�

0 DLQWHQDQFH�
�
$GHTXDWH�SURYLVLRQ�IRU�GRZQWLP H��VXFK�DV�VFKHGXOHG�P DLQWHQDQFH��LV�UHTXLUHG��
$V�VXFK�WKH�WUHDWP HQW�V\ VWHP �VKRXOG�LQFRUSRUDWH�D�E\ SDVV�WR�VHZHU���
�
7KH�ZHWODQG�UHTXLUHV�ZHHGLQJ�DQG�W\ SLFDO�ODQGVFDSH�P DLQWHQDQFH��' XULQJ�WKH�
HVWDEOLVKP HQW�SKDVH��DGGLWLRQDO�P DLQWHQDQFH�LV�UHTXLUHG�WR�HQVXUH�FRUUHFW�
YHJHWDWLRQ�JURZWK��
�
5 HIHU�WR�WKH�&LW\ �RI�0 HOERXUQH
V�: 68 ' �GRFXP HQW�IRU�DGGLWLRQDO�GLUHFWLRQ��
�
�

� �' \ QRQ�5 G�&DQDO�
�
7KLV�FDVH�VWXG\ �SURYLGHV�D�: 68 ' �DOWHUQDWLYH�IRU�WUHDWLQJ�D�SROOXWHG�WLGDO�FDQDO�LQ�
: HVW�0 HOERXUQH��1 RW�\ HW�LP SOHP HQWHG��WKH�GHVLJQ�LV�IXOO\ �VXSSRUWHG�E\ �WKH�&LW\ �
RI�0 HOERXUQH�DQG�IXQGLQJ�IRU�WKH�SURMHFW�LV�FXUUHQWO\ �EHLQJ�VRXJKW��,W�LV�LQWHQGHG�
WKH�SURMHFW�ZLOO�EH�LP SOHP HQWHG�LQ�WKH�FRP LQJ�\ HDUV��
�
�

� �� �1 DWXUH�RI�WKH�GHYHORSP HQW�
�
7KH�' \ QRQ�5 G�&DQDO�LV�D�� NP �XQOLQHG�RSHQ�FKDQQHO�GUDLQ�WKDW�UXQV�DORQJ�WKH�
VRXWK�VLGH�RI�' \ QRQ�5 G�LQ�: HVW�0 HOERXUQH��7KURXJK�D�FRP ELQDWLRQ�RI�
LQDGHTXDWH�K\ GUDXOLF�FDSDFLW\ ��SROOXWLRQ�DQG�ZHHG�LQIHVWDWLRQ�WKH�FDQDO�KDV�



FDXVHG�VLJQLILFDQW�FRQFHUQ�WR�&RXQFLO�DQG�WKH�JHQHUDO�FRP P XQLW\ �LQFOXGLQJ�
FRQFHUQV�RI��

 �RGRXUV��

 �DOJDO�EORRP V��

 �SRRU�YLVXDO�DP HQLW\ ��DQG�

 �IORRGLQJ��
�
7KH�NH\ �ZDWHU�TXDOLW\ �LVVXHV�DUH�D�UHVXOW�RI�WKH�FRP ELQDWLRQ�RI�XUEDQ�VWRUP ZDWHU�
SROOXWLRQ�DQG�SRRU�K\ GUDXOLF�HIILFLHQF\ �RI�WKH�FDQDO�OHDGLQJ�WR�WKH�GHSRVLWLRQ�RI�
OLWWHU��VHGLP HQW�DQG�K\ GURFDUERQV��7KH�LP SDFW�RI�WKHVH�SROOXWDQWV�DUH�
H[ DFHUEDWHG�E\ �WKH�IODW�VORSH�RI�WKH�FDQDO�ZKLFK�UHVXOWV�LQ�VWDJQDQW�SRROV�RI�
ZDWHU��+LJK�RUJDQLF�ORDG�GLVFKDUJHG�LQWR�WKH�FDQDO�UHGXFHV�WKH�GLVVROYHG�R[ \ JHQ�
LQ�WKH�ZDWHU�OHDGLQJ�WR�WKH�IUHTXHQW�DQG�H[ WHQGHG�SHULRGV�RI�ZDWHU�LQ�D�VWDWH�RI�
DQDHURELF�FRQGLWLRQV��
�
�

� �� �: 68 ' �REMHFWLYHV�
�
7KH�: 68 ' �REMHFWLYHV�DLP �WR�LP SURYH�ZDWHU�TXDOLW\ ��SUHYHQW�VWDJQDQW�ZDWHU�DQG�
LP SURYH�DTXDWLF�DQG�ULSDULDQ�KDELWDW��,P SURYLQJ�K\ GUDXOLF�FRQGXFWLYLW\ �ZLOO�
LQFUHDVH�WKH�FDQDO�IORZUDWH�DQG�WKHUHIRUH�P LQLP LVHV�IORRGLQJ�ULVN��6WRUP ZDWHU�
TXDOLW\ �DLP V�WR�P HHW�EHVW�SUDFWLFH�SROOXWDQW�ORDG�UHGXFWLRQ�WDUJHWV��

 �WRWDO�VXVSHQGHG�VROLGV���� � �SHU�FHQW�UHGXFWLRQ�LQ�WKH�DYHUDJH�DQQXDO�ORDG��

 �WRWDO�SKRVSKRURXV��73��DQG�WRWDO�QLWURJHQ��71 ����� � �SHU�FHQW�UHGXFWLRQ�LQ�WKH�
DYHUDJH�DQQXDO�ORDG��

 �OLWWHU���� � �SHU�FHQW�UHGXFWLRQ�LQ�WKH�DYHUDJH�DQQXDO�ORDG��
�
�

� �� �6LWH�FRQVWUDLQWV�
�
' \ QRQ�5 RDG�&DQDO�LV�DQ�H[ LVWLQJ�VWRUP ZDWHU�GUDLQ��ZLWK�WKH�UHWURILWWLQJ�SURMHFW�
FRQVWUDLQHG�E\ ��

 �VKDOORZ�ZDWHU�WDEOH��XS�WR�� �� P �$XVWUDOLDQ�+HLJKW�' DWXP ��$+ ' � ���JURXQGZDWHU�
ZLOO�HQWHU�FDQDO�LI�LWV�VXUIDFH�LV�ORZHU�WKDQ�WKH�VXUURXQGLQJ�ZDWHU�WDEOH���

 �WKH�GHHS�LQYHUW�OHYHOV�RI�VWRUP ZDWHU�SLSHV��6WRUP ZDWHU�GLVFKDUJHV�GLUHFWO\ �LQWR�
WKH�FRQYHQWLRQDO�GUDLQDJH�V\ VWHP �IURP �WKH�FDQDO
V�QRUWKHUQ�VLGH��GRZQ�WR�� �� P �
$+ ' ���

 �QDWXUDOO\ �RFFXUULQJ�&RRGH�,VODQG�VLOWV��ZKLFK�KDV�WKH�SRWHQWLDO�IRU�DFLG�
JHQHUDWLRQ�LI�H[ SRVHG�WR�DLU��DW�D�GHSWK�RI�DSSUR[ LP DWHO\ �� �� P �$+ ' ��DQG�

 �OLP LWHG�DUHD�IRU�WUHDWP HQW�IRU�WKH�VXUURXQGLQJ�FDWFKP HQW��
�
�



� �� �: 68 ' �RSSRUWXQLWLHV�
�
7KH�SURSRVHG�GHVLJQ�LV�EDVHG�RQ�WZR�FRUH�SULQFLSOHV��

 �UHKDELOLWDWLQJ�WKH�H[ LVWLQJ�FDQDO�LQWR�WZR�OLQHDU�HSKHP HUDO�ZHWODQG�V\ VWHP V�WR�
WUHDW�VWRUP ZDWHU��DQG�

 �HQVXULQJ�WKDW�SURYLVLRQ�LV�P DGH�WR�GUDLQ�WKH�HSKHP HUDO�ZHWODQG�VR�WKDW�QR�
VWDQGLQJ�ZDWHU�LV�SUHVHQW��
�
6HFWLRQV�RI�WKH�HSKHP HUDO�ZHWODQG�LQ�WKH�YLFLQLW\ �RI�P DMRU�VWRUP ZDWHU�RXWIDOOV�ZLOO�
EH�FRQILJXUHG�WR�SURYLGH�VHGLP HQW�DQG�JURVV�SROOXWDQW�UHP RYDO��
�
6WRUP ZDWHU�ZLOO�EH�VXEMHFWHG�WR�WHP SRUDU\ �GHWHQWLRQ�LQ�WKH�ZHWODQGV�FRQWUROOHG�E\ �
D�ULVHU�RXWOHW�VWUXFWXUH��7UHDWHG�VWRUP ZDWHU�ZLOO�EH�GLVFKDUJHG�LQWR�D�QHZ�
VWRUP ZDWHU�SLSH��DQG�WKHQ�WR�D�SXP SLQJ�VWDWLRQ��) ORZV�LQ�H[ FHVV�RI�WKH�VWRUDJH�
FDSDFLW\ �RI�WKH�HSKHP HUDO�ZHWODQG�ZLOO�RYHUIORZ�GLUHFWO\ �LQWR�WKH�XQGHUJURXQG�
SLSH��7RSVRLO�ZRXOG�EH�DGGHG�WR�WKH�FDQDO�DQG�LW�ZRXOG�EH�SODQWHG�ZLWK�
HSKHP HUDO�ZHWODQG�SODQWV�ZKLOH�SUHVHUYLQJ�DV�P XFK�DV�SRVVLEOH�WKH�UHP QDQW�
YHJHWDWLRQ��7KH�HSKHP HUDO�ZHWODQGV�ZLOO�DOVR�SURYLGH�DGGLWLRQDO�IORRG�VWRUDJH�
GXULQJ�ODUJH�IORRG�HYHQWV��
�
7KH�H[ LVWLQJ�FDQDO�EHG�ZLOO�EH�FDSSHG�WR�FRQWDLQ�H[ LVWLQJ�FRQWDP LQDWHG�VLOW��7KH�
EDVH�RI�WKH�ZHWODQG�ZLOO�EH�VHW�DW�� �� P �$+ ' �WR�DYRLG�JURXQGZDWHU�LQWUXVLRQ�
DQG�RU�H[ SRVXUH�RI�&RRGH�,VODQG�6LOWV��7KH�P DMRULW\ �RI�WKH�VWRUP ZDWHU�SLSH�
LQYHUWV�IURP �WKH�QRUWK�RI�' \ QRQ�5 G�DUH�ORZHU�WKDQ�WKH�ZHWODQG�EDVH�DV�VR�ZLOO�EH�
FRQQHFWHG�GLUHFWO\ �WR�WKH�QHZ�VWRUP ZDWHU�SLSH�UDWKHU�WKDQ�WR�WKH�ZHWODQG��
�
,Q�DGGLWLRQ�WR�WKH�ULVHU�RXWOHW�VWUXFWXUH��D�SHUIRUDWHG�SLSH�VXUURXQGHG�E\ �D�VDQG�
OD\ HU�XQGHUO\ LQJ�WKH�H[ LVWLQJ�FDQDO�ZRXOG�EH�HP SOR\ HG�WR�HQVXUH�WKDW�WKH�OLQHDU�
ZHWODQGV�DUH�FRP SOHWHO\ �GUDLQHG�GXULQJ�GU\ �SHULRGV�WKXV�QRW�OHDYLQJ�DQ\ �ORFDOL] HG�
SRROV�RI�VKDOORZ�VWDQGLQJ�ZDWHU��
�
�

� �� �: 68 ' �3HUIRUP DQFH�
�
7KH�WDEOH�EHORZ�VKRZV�WKH�H[ SHFWHG�ZDWHU�TXDOLW\ �RXWFRP H�IRU�WKH�ZHWODQG�
EDVHG�RQ�0 8 6,&�P RGHOLQJ��
�
3ROOXWDQW� 7RWDO�6XVSHQGHG�

6ROLGV�
7HVW�3KRVSKRUXV� 7RWDO�1 LWURJHQ�

3ROOXWDQW�5 HP RYDO� � � � � � � � � � � � �
�
7KH�K\ GURORJLF�HIIHFWLYHQHVV�LV�� � �SHU�FHQW��WKDW�LV�WKH�SHUFHQWDJH�RI�P HDQ�
DQQXDO�UXQRII�YROXP H�IURP �FDWFKP HQWV�GUDLQLQJ�LQWR�WKH�ZHWODQG�WKDW�LV�WUHDWHG�E\ �
WKH�ZHWODQG��7KLV�UHSUHVHQWV�WKH�P D[ LP XP �FDWFKP HQW�WUHDWP HQW�ZLWKLQ�WKH�
DYDLODEOH�DUHD��



�
�

� �' RGGV�6W���VWUHHWVFDSH�UHQHZ DO�
�
7KLV�FDVH�VWXG\ �KDV�QRW�\ HW�EHHQ�LP SOHP HQWHG��,W�RXWOLQHV�: 68 ' �LQLWLDWLYHV�WKDW�
FDQ�EH�DSSOLHG�WR�D�VWUHHWVFDSH��' LVFXVVLRQV�KDYH�EHHQ�KHOG�ZLWK�SDUWQHUV��DQG�
IXQGLQJ�LV�EHLQJ�VRXJKW�WR�LP SOHP HQW�WKH�SURMHFW�LQ�WKH�FRP LQJ�\ HDUV��
�
�

� �� �1 DWXUH�RI�WKH�GHYHORSP HQW�
�
' RGG�6W�LV�VLWXDWHG�EHKLQG�WKH�9LFWRULD�&ROOHJH�RI�WKH�$UWV��ZLWK�WKH�VHFWLRQ�
EHWZHHQ�6RXWKEDQN�%RXOHYDUG�DQG�* UDQW�6WUHHW�EHLQJ�XSJUDGHG��7KLV�XSJUDGH�
UHSUHVHQWV�D�FRQWHP SRUDU\ �VWUHHWVFDSH�UHQHZDO��7KH�WUDIILF�LV�SUHGRP LQDWHO\ �
SHGHVWULDQ�ZLWK�WKH�VWUHHWVFDSH�EHLQJ�UHGHVLJQHG�WR�EORFN�WKURXJK�URDG�WUDIILF��$Q�
RSHQ�SHGHVWULDQ�DUHD�LV�SODQQHG�ZLWK�FRQWHP SRUDU\ �VWUHHWVFDSH�ODQGVFDSLQJ��
7KH�RSHQ�VSDFH�LV�DGMDFHQW�WR�WKH�' UDP D�7KHDWUH�DQG�SURYLGHV�RSRUWXQLWLHV�IRU�
FRP P XQLW\ �DFWLYLWLHV��VXFK�DV�RSHQ�DLU�GDQFHV��
�
$ �ULYHU�WKHP H�KDV�EHHQ�VXJJHVWHG�IRU�WKH�VWUHHW��) ORZLQJ�OLQHV�DQG�IRUP V��ZDWHU�
DQG�LQWHJUDWHG�VWRUP ZDWHU�WUHDWP HQWV�DUH�LQGLFDWLYH�RI�D�ULYHU�FRP SOHP HQWLQJ�WKH�
VWUHHWVFDSH�WKHP H��
�
/ LP LWHG�YHKLFXODU�WUDIILF�DFFHVV�LV�UHTXLUHG�IRU�WKH�FROOHJH
V�EXLOGLQJV�WR�FDWHU�IRU�
WKH�$UWV�FHQWUH�GLYHUVH�DFWLYLWLHV��7UDIILF�LV�H[ SHFWHG�WR�EH�LQIUHTXHQW��WKRXJK�
WKHUH�LV�SRWHQWLDO�IRU�ODUJH�YHKLFOHV�IRU�GHOLYHULHV��
�
�

� �� �: 68 ' �REMHFWLYHV�

 �7RWDO�: DWHUP DUN�� � � � �WDUJHWV�DQ�DEVROXWH�� � �SHU�FHQW�SRWDEOH�P DLQV�ZDWHU�
UHGXFWLRQ�IRU�FRXQFLO�SDUNV�DQG�JDUGHQV�VLWHV��
 � � ��

 �WUHDW�VWRUP ZDWHU�UXQRII�WR�P HHW�VWDWH�JXLGHOLQHV��VSHFLILFDOO\ �� � �SHU�FHQW�
UHGXFWLRQ�RI�WRWDO�VXVSHQGHG�VROLGV��766���� � �SHU�FHQW�UHGXFWLRQ�RI�WRWDO�
SKRVSKRURXV��73��DQG�WRWDO�QLWURJHQ��71 ��DQG�� � �SHU�FHQW�UHGXFWLRQ�LQ�OLWWHU�
HQWHULQJ�VWRUP ZDWHU�IURP �WKH�VLWH��7KHUHE\ �UHGXFLQJ�SROOXWDQW�ORDGV�WR�WKH�
VWRUP ZDWHU�V\ VWHP V�DQG�3RUW�3KLOLS�%D\ ��
�
�

� �� �6LWH�FRQVWUDLQWV�
�



3URYLVLRQ�IRU�DQ�RSHQ�SXEOLF�VSDFH�LV�UHTXLUHG�E\ �WKH�9LFWRULDQ�&ROOHJH�RI�WKH�
$UWV��ZLWK�DQ�RSHQ�DUHD�DGMDFHQW�WR�WKH�GUDP D�VFKRRO�GHVLUDEOH�WR�KROG�RXWGRRU�
GDQFHV�DQG�SHUIRUP DQFHV��6WUHHWVFDSH�LV�GHVLJQHG�WR�FRQIRUP �WR�P RGHUQ�
UHTXLUHP HQWV�IRU�SXEOLF�RSHQ�VSDFH�DQG�IRRWSDWK�ZLGHQLQJ��
�
9HKLFXODU�WUDIILF�DFFHVV�LV�UHTXLUHG�IRU�WKH�9LFWRULDQ�&ROOHJH�RI�WKH�$UWV��
�
�

� �� �2 SSRUWXQLWLHV�RI�: 68 ' �
2 SSRUWXQLWLHV�H[ LVW�IRU�URRI�UXQRII�FDSWXUH�DQG�UHXVH��&XUUHQWO\ �URRI�UXQRII�IORZV�
RQWR�WKH�VWUHHW�IURP �EXLOGLQJV�OLQLQJ�ERWK�VLGHV��3UHVHQWO\ �WKH�GRZQSLSHV�IURP �WKH�
SROLFH�VWDEOHV��9&$�* DOOHU\ ��6FKRRO�RI�$UW��9&$�VHFRQGDU\ �VFKRRO�DQG�WKH�
EXLOGLQJ�GHVLJQDWHG�DV�SRVVLEOH�IXWXUH�VWXGLR�VSDFH�UXQ�LQWR�' RGG�6W��,QVWDOODWLRQ�
RI�D�QHZ�JXWWHU�WR�FROOHFW�URRI�UXQRII�LV�UHTXLUHG��7KH�JXWWHU�FDQ�UXQ�DORQJ�WKH�WRS�
RI�WKH�EXLOGLQJ��IORZLQJ�LQWR�D�VWRUDJH�WDQN��
�
5 RRI�UXQRII�UHTXLUHV�P LQLP DO�WUHDWP HQW�IRU�UHXVH��SURYLGHG�D�ILUVW�IOXVK�GHYLFH�LV�
LQVWDOOHG��7KH�UDLQZDWHU�SURYLGHV�DQ�H[ FHOOHQW�UHVRXUFH�IRU�SROLFH�VWDEOHV��: DWHU�
LV�XVHG�LQ�WKH�DGMDFHQW�SROLFH�VWDEOHV�IRU�KRUVHV�DQG�WKH�ZDVK�GRZQ�RI�KRUVHV�
DQG�VWDEOHV��2 SSRUWXQLWLHV�H[ LVW�IRU�URRI�UXQRII�WR�EH�XVHG�LQ�WKH�9&$ �VHFRQGDU\ �
VFKRRO�IRU�WRLOHW�IOXVKLQJ��
�
3ODQQHG�EXLOGLQJV��VXFK�DV�WKH�<DUUD�$UWV�&HQWUH��VKRXOG�LQFRUSRUDWH�: 68 ' �LQWR�
WKHLU�GHVLJQ��P DQDJLQJ�DQG�WUHDWLQJ�WKHLU�VWRUP ZDWHU�RQVLWH��5 RRI�UXQRII�FDQ�EH�
XVHG�DSSURSULDWHO\ �VXFK�DV�IRU�WRLOHW�IOXVKLQJ�RU�JDUGHQ�LUULJDWLRQ��
�
6WRUP ZDWHU�UXQRII�ZLOO�EH�FDSWXUHG�IURP �WKH�VWUHHW�DQG�WUHDWHG��WKURXJK�D�
FRQVWUXFWHG�OLQHDU�ZHWODQG��ZKLFK�ZLOO�FRP SOHP HQW�WKH�ULYHU�ODQGVFDSH�WKHP H��$Q�
DUFK�VKDSH�DURXQG�WKH�RSHQ�VSDFH�ZLOO�GHILQH�WKH�SHUIRUP DQFH�DUHD��7KH�ZHWODQG�
FDQ�EH�OLQHG�ZLWK�EHQFKHV�WR�SURYLGH�VLWWLQJ�DQG�D�EDUULHU�WR�WKH�ZHWODQG��$ �EULGJH�
RYHU�WKH�ZHWODQG�QHDU�WKH�FROOHJH�ZLOO�DOORZ�WUDIILF�DFFHVV�DQG�FRQWULEXWH�WKH�ULYHU�
WKHP H��7KLV�: 68 ' �HOHP HQW��WKH�IUHH�IORZ�VXUIDFH�ZHWODQG��ZLOO�HQKDQFH�WKH�
VWUHHWVFDSH�ULYHU�WKHP H��
�
7KH�IUHH�VXUIDFH�ZHWODQG�ZLOO�UHP RYH�VXVSHQGHG�VROLGV�DQG�QXWULHQWV�ZLOO�UHTXLUH�
D�VXUIDFH�DUHD�RI�� � � �P � �WR�WUHDW�WKH�� � � � �P � �LP SHUYLRXV�XSVWUHDP �FDWFKP HQW�WR�
EHVW�SUDFWLFH��UHIHU�WR�IDFW�VKHHW�� E���$GGLWLRQDO�ZHWODQG�DUHD�ZLOO�EH�UHTXLUHG�LI�
UXQRII�IURP �WKH�DGMDFHQW�EXLOGLQJV�DUH�WR�EH�WUHDWHG��7KH�ZHWODQG�ZLOO�IROORZ�WKH�
QDWXUDO�ZDWHU�FRXUVH�DQG�VORSH��IORZLQJ�IURP �6RXWKEDQN�%RXOHYDUG�WR�* UDQW�6W��
ZLWK�UXQRII�HQWHULQJ�WKH�ZHWODQG�FORVHVW�WR�WKH�6RXWKEDQN�%RXOHYDUG��7KLV�
UHTXLUHV�' RGG�6W�WR�EH�VORSHG�WRZDUGV�WKH�ZHWODQG�HQWUDQFH��$GGLWLRQDO�HQWUDQFH�
SRLQWV�FDQ�EH�ORFDWHG�DORQJ�WKH�ZHWODQG��WKRXJK�WKLV�GHFUHDVHV�WKH�WUHDWP HQW�
HIIHFWLYHQHVV��
�



7KH�ZHWODQG�ZLOO�FRQVLVW�RI�D�YHJHWDWHG�UHHG�EHG�ZLWK�D�SHUP DQHQW�SRRO�GHSWK�RI�
� � � P P ��7KH�IUHH�VXUIDFH�IORZ�ZHWODQG�ZLOO�KDYH�D�JUDYHO�EDVH�WR�VXSSRUW�WKH�
YHJHWDWLRQ�DQG�ELRILOP �JURZWK��%LRORJLFDO�SURFHVVHV�LQ�WKH�ZHWODQG�DVVLVW�LQ�
QXWULHQW�UHP RYDO��9HJHWDWLRQ�DOVR�DVVLVWV�IORZ�P DQDJHP HQW�E\ �UHGXFLQJ�ZDWHU�
YHORFLW\ �WKHUHE\ �HQFRXUDJLQJ�VHGLP HQWDWLRQ��
�
+LJK�IORZV�ZLOO�EH�DFFRP P RGDWHG�E\ �GLUHFWLQJ�RYHUIORZ�GLUHFWO\ �WR�WKH�
FRQYHQWLRQDO�VWRUP ZDWHU�GUDLQDJH��
�
$W�WKH�* UDQW�6W�HQG�RI�' RGG�6W��LQVXIILFLHQW�ZHWODQG�WUHDWP HQW�LV�DYDLODEOH��
6WRUP ZDWHU�UXQRII�IURP �WKLV�DUHD�ZLOO�EH�WUHDWHG�LQ�ELRUHWHQWLRQ�V\ VWHP V��
%LRUHWHQWLRQ�V\ VWHP V�ZLOO�EH�GHVLJQHG�WR�VXLW�ODQGVFDSLQJ�UHTXLUHP HQWV�VXFK�DV�D�
WUHH�SODQWHU�RU�D�JDUGHQ�EHG�FRQILJXUDWLRQ�FRQVLGHULQJ�WKH�VP DOO�FDWFKP HQW�DUHD�
WR�EH�WUHDWHG��
�
7UHDWHG�VWRUP ZDWHU�IURP �WKH�ZHWODQG�DQG�ELRUHWHQWLRQ�V\ VWHP V�SURYLGH�DGGLWLRQDO�
RSSRUWXQLWLHV�IRU�ZDWHU�UHXVH�LQFOXGH�WKH�LUULJDWLRQ�RI�SXEOLF�RSHQ�VSDFH�DUHDV�
VXFK�DV�WKH�SDUN�LQ�* UDQW�6W��
�
�

� �� �: 68 ' �3HUIRUP DQFH�
�
6WRUP ZDWHU�UXQRII�ZLOO�EH�WUHDWHG�WR�P HHW�9LFWRULDQ�EHVW�SUDFWLFH��� � �SHU�FHQW�
UHGXFWLRQ�RI�766�DQG�� � �SHU�FHQW�71 �DQG�73�UHGXFWLRQ���3RWDEOH�P DLQV�ZDWHU�
FRQVXP SWLRQ�ZLOO�EH�UHGXFHG�E\ �VXSSOHP HQWLQJ�LUULJDWLRQ�ZDWHU�DQG�UDLQZDWHU�XVH�
LQ�WKH�SROLFH�VWDEOHV��
�

' RGGV�6W���Z DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�RSWLRQV�
�
�

%LRUHWHQWLRQ�V\ VWHP �
�
6WRUP ZDWHU�UXQRII�DW�* UDQW�6W�HQG�WUHDWHG�LQ�ELRUHWHQWLRQ�FHOO�ZLWK�FRQILJXUDWLRQ�
GHVLJQHG�WR�VXLW�VWUHHWVFDSH�GHVLJQ��
�
�

&RQVWUXFWHG�Z HWODQG�
�
$ �FRQVWUXFWHG�ZHWODQG�ZLOO�WUHDW�FDSWXUHG�VWRUP ZDWHU�UXQRII�IURP �' RGGV�6W��7KH�
ZHWODQG�FDQ�EH�FRQILJXUHG�OLQHDUO\ �DORQJ�WKH�OHQJWK�RI�WKH�VWUHHW�DQG�FRQVWUXFWHG�
ZLWK�KDUG�HGJHV�IRU�D�FRQWHP SRUDU\ �VWUHHWVFDSH��&RQVWUXFWHG�VXUIDFH�ZHWODQG�



V\ VWHP V�XVH�HQKDQFHG�VHGLP HQWDWLRQ��ILQH�ILOWUDWLRQ�DQG�ELRORJLFDO�XSWDNH�
SURFHVVHV�WR�UHP RYH�SROOXWDQWV�IURP �VWRUP ZDWHU��5 HIHU�WR�IDFW�VKHHW�� E�IRU�P RUH�
LQIRUP DWLRQ��
�
�

6WUHHWVFDSH�UHQHZ DO�
�
$ �FRQVWUXFWHG�ZHWODQG�ZLOO�WUHDW�FDSWXUHG�VWRUP ZDWHU�UXQRII�IURP �' RGGV�6W��7KH�
ZHWODQG�FDQ�EH�FRQVWUXFWHG�ZLWK�KDUG�HGJHV�IRU�D�FRQWHP SRUDU\ �VWUHHWVFDSH��
�
�

* DUGHQ�LUULJDWLRQ�
�
3XEOLF�RSHQ�VSDFH�LQ�* UDQW�6W�FDQ�EH�ZDWHUHG�E\ �WUHDWHG�VWRUP ZDWHU�IURP �' RGGV�
6W�ZHWODQG��
�
�

5 DLQZ DWHU�KDUYHVWLQJ�
�
&DSWXULQJ�URRI�UXQRII�IURP �3ROLFH�VWDEOHV�DQG�' RGGV�6W�EXLOGLQJV�WKHUHE\ �
P LQLP LVLQJ�VWRUP ZDWHU�UXQRII�DQG�GLVFKDUJH��5 RRI�UXQRII�FRXOG�EH�XVHG�IRU�
KRUVHV�DQG�ZDVKLQJ�GRZQ�VWDEOHV��
�
�

&RQVWUXFWHG�Z HWODQG�Z LWK�KDUG�HGJHV�
�
�

: HWODQG�SURFHVVHV�
�
7KH�ZHWODQG�SURFHVVHV�DUH�HQJDJHG�E\ �VORZO\ �SDVVLQJ�UXQRII�WKURXJK�KHDYLO\ �
YHJHWDWHG�DUHDV�ZKHUH�SODQWV�ILOWHU�VHGLP HQWV�DQG�SROOXWDQWV�IURP �WKH�ZDWHU��
%LRILOP V�WKDW�JURZ�RQ�WKH�SODQWV�FDQ�DEVRUE�QXWULHQWV�DQG�RWKHU�DVVRFLDWHG�
FRQWDP LQDQWV��
�
�

,QOHW�] RQH�
�
7KH�ZHWODQG�LQOHW�] RQH��RU�VHGLP HQW�EDVLQ��LV�GHVLJQHG�WR�UHJXODWH�IORZV�LQWR�WKH�
P DFURSK\ WH�] RQH�DQG�UHP RYH�FRDUVH�VHGLP HQWV��7KH�LQOHW�] RQH�DOVR�HQDEOHV�D�



E\ SDVV�SDWKZD\ �WR�EH�HQJDJHG�RQFH�WKH�P DFURSK\ WH�] RQH�KDV�UHDFKHG�LWV�
RSHUDWLQJ�FDSDFLW\ ��
�
�

0 DFURSK\ WH�] RQH�
�
$Q�LP SRUWDQW�RSHUDWLQJ�FKDUDFWHULVWLF�RI�P DFURSK\ WH�] RQHV�LV�HYHQ��ZHOO�
GLVWULEXWHG�IORZV�WKDW�SDVV�WKURXJK�YDULRXV�EDQGV�RI�YHJHWDWLRQ��6WURQJ�
YHJHWDWLRQ�JURZWK�LV�UHTXLUHG�WR�SHUIRUP �WKH�ILOWUDWLRQ�SURFHVV�DV�ZHOO�DV�
ZLWKVWDQG�IORZV�WKURXJK�WKH�V\ VWHP ��9HJHWDWLRQ�VHOHFWLRQ�LV�KHDYLO\ �GHSHQGDQW�RQ�
WKH�UHJLRQDO�FOLP DWH��) ORZ�DQG�ZDWHU�OHYHO�YDULDWLRQV�DQG�P D[ LP XP �YHORFLWLHV�DUH�
LP SRUWDQW�FRQVLGHUDWLRQV�DQG�FDQ�EH�FRQWUROOHG�ZLWK�DQ�DSSURSULDWH�RXWOHW�
VWUXFWXUH��
�
�

: HWODQG�P DLQWHQDQFH�
�
6HGLP HQW�EDVLQV�UHTXLUHV�P DLQWHQDQFH�HYHU\ �WZR���ILYH�\ HDUV�WR�UHP RYH�FRDUVH�
VHGLP HQWV��7KH�ZHWODQG�UHTXLUHV�ZHHGLQJ�DQG�W\ SLFDO�ODQGVFDSH�P DLQWHQDQFH��
' XULQJ�WKH�HVWDEOLVKP HQW�SKDVH��DGGLWLRQDO�P DLQWHQDQFH�LV�UHTXLUHG�WR�HQVXUH�
FRUUHFW�YHJHWDWLRQ�JURZWK��
�
3XEOLF�RSHQ�VSDFH���D�GDQFH�DUHD�LV�UHTXLUHG�LQ�IURQW�RI�WKH�' UDP D�WKHDWUH��7KH�
ZHWODQG�FDQ�EH�GHVLJQHG�WR�GHILQH�WKH�SXEOLF�RSHQ�VSDFH�DUHD��
�
+DUG�HGJHV�FDQ�EH�XVHG�ZLWK�FRQVWUXFWHG�ZHWODQGV�WR�VXLW�FRQWHP SRUDU\ �
ODQGVFDSH��
�
5 LYHU�WKHP H���WKH�VWUHHWVFDSH�FDQ�EH�FRQILJXUHG�WRQ�LQFOXGH�D�ULYHU�WKHP H��
�

6HFWLRQ�7KUHH�

: DWHU�6HQVLWLYH�8 UEDQ�' HVLJQ��: 68 ' � �) DFW�6KHHWV�
,QWURGXFWLRQ��
) DFW�6KHHW�� ��6DYLQJ�: DWHU��
) DFW�6KHHW�� D��5 DLQZDWHU�WDQNV��JHQHUDO��
) DFW�VKHHW�� E��5 DLQZDWHU�WDQNV�IRU�WKH�KRXVHKROG��
) DFW�6KHHW�� D��9HJHWDWHG�VZDOHV�DQG�EXIIHU�VWULSV��
) DFW�6KHHW�� E��%LRUHWHQWLRQ�V\ VWHP V��
) DFW�6KHHW�� F��6HGLP HQWDWLRQ��VHWWOLQJ���
) DFW�6KHHW�� G��* URVV�SROOXWDQW�WUDSV��* 37V���
) DFW�VKHHW�� D��6XEVXUIDFH�IORZ�ZHWODQGV��



) DFW�6KHHW�� E��6XUIDFH�ZHWODQGV��
) DFW�6KHHW�� F��3RQGV�DQG�/ DNHV��
) DFW�6KHHW�� D��%LRORJLFDO�WUHDWP HQW�SURFHVVHV��6XVSHQGHG�JURZWK�V\ VWHP V��
) DFW�VKHHW�� E��%LRORJLFDO�WUHDWP HQW�SURFHVVHV��) L[ HG�JURZWK�V\ VWHP V��
) DFW�VKHHW�� F��%LRORJLFDO�WUHDWP HQW�SURFHVVHV��5 HFLUFXODWLQJ�P HGLD�ILOWHUV��
) DFW�VKHHW�� G��6HSDUDWLRQ��VDQG�DQG�GHSWK�ILOWUDWLRQ��
) DFW�VKHHW�� H��6HSDUDWLRQ��P HP EUDQH�ILOWUDWLRQ��
) DFW�VKHHW�� I��' LVLQIHFWLRQ��
) DFW�6KHHWV��
�
�

,QWURGXFWLRQ�
�
7KH�&LW\ �RI�0 HOERXUQH
V�: 68 ' �* XLGHOLQHV�SURYLGH�JXLGLQJ�SULQFLSOHV�DQG�
SRWHQWLDO�VFHQDULRV�IRU�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�DSSOLFDWLRQ��7KLV�ILQDO�VHFWLRQ�
SURYLGHV�WKH�WHFKQLFDO�GHWDLOV��
�
: 68 ' �WHFKQRORJLHV�DUH�EURDGO\ �JURXSHG�LQWR�
ORZ�WHFKQRORJ\ 
��) DFW�6KHHWV�2 QH�
WR�) RXU��DQG�
KLJK�WHFKQRORJ\ 
��) DFW�6KHHWV�) LYH���
�
7KH�P DLQ�FKDUDFWHULVWLFV�IRU�HDFK�: 68 ' �HOHP HQW�DUH�VXP P DULVHG�LQ�7DEOH�2 QH��
�
�

7RZ DUGV�KLJK�TXDOLW\ �Z DWHUZ D\ V�
�
$V�H[ SODLQHG�LQ�VHFWLRQ�RQH��: 68 ' �LV�DERXW�LP SURYLQJ�ZDWHUZD\ �KHDOWK�DQG�
UHGXFLQJ�FRQVXP SWLRQ�RI�SRWDEOH�ZDWHU�UHVRXUFHV��: DWHUZD\ �UHKDELOLWDWLRQ�
UHGXFHV�SROOXWDQWV�LQ�FUHHNV��ULYHUV�DQG�ED\ V�WKURXJK�P LP LFNLQJ�QDWXUDO�ZDWHUZD\ �
V\ VWHP V��9HJHWDWLRQ�VHOHFWLRQ��VWDELOLVDWLRQ�RI�WKH�ZDWHUZD\ ��DGHTXDWH�IORRG�
FRQYH\ DQFH�DQG�DQ�DSSURSULDWH�K\ GURORJLF�UHJLP H�DOO�QHHG�WR�EH�FRQVLGHUHG��
�
: DWHUZD\ V�LQFOXGLQJ�3RUW�3KLOOLS�%D\ ��WKH�<DUUD�5 LYHU��WKH�0 DULE\ UQRQJ�5 LYHU�DQG�
0 RRQHH�3RQGV�&UHHN�DUH�SRSXODU�UHFUHDWLRQ�DUHDV�IRU�RXU�FRP P XQLWLHV��
,P SURYHG�ZDWHUZD\ V�KHOS�SURP RWH�DSSUHFLDWLRQ�RI�RXU�QDWXUDO�HQYLURQP HQW�DQG�
LWV�HFRORJLFDO�YDOXH��,P SURYHG�ZDWHUZD\ V�FDQ�DOVR�LP SURYH�SURSHUW\ �YDOXHV�RI�
VXUURXQGLQJ�DUHDV��
�
,Q�WKH�&LW\ �RI�0 HOERXUQH��WKH�K\ GURORJLF�UHJLP H�RI�ZDWHUZD\ V�KDV�EHHQ�GUDVWLFDOO\ �
FKDQJHG�WKURXJK�VWUDLJKWHQLQJ��ZLGHQLQJ��EDQN�VWDELOLW\ �DQG�LQIUDVWUXFWXUH�
GHYHORSP HQW��DQG�LV�EH\ RQG�WKH�SRLQW�RI�UHWXUQLQJ�WR�SUH�XUEDQLVDWLRQ�FRQGLWLRQV��
$ �UHDOLVWLF�DSSURDFK�IRU�UHKDELOLWDWHG�ZDWHUZD\ V�ZRXOG�EH�WR�XVH�H[ LVWLQJ�
K\ GURORJLF�FRQGLWLRQV�P RUH�HIIHFWLYHO\ ��: DWHUZD\ V�QHHG�WR�EH�VWDEOH�IURP �
HURVLRQ��SURYLGH�KDELWDW�IRU�DTXDWLF�DQG�WHUUHVWULDO�VSHFLHV��DQG�HQKDQFH�WKH�
XUEDQ�DQG�QDWXUDO�HQYLURQP HQWV��



�
7R�SURWHFW�ZDWHUZD\ V��XSVWUHDP �UXQ�RII�QHHGV�VWUDWHJLHV�WR�UHGXFH�SROOXWDQWV��
/ LWWHU��GHEULV�DQG�FRDUVH�VHGLP HQWV�DOO�LP SDFW�WKH�DHVWKHWLFV�RI�D�ZDWHUZD\ ��DQG�
SRLVRQ�KDELWDWV��JHQHUDWH�RGRXUV��DWWUDFW�SHVWV�DQG�GHSRVLW�GDQJHURXV�SROOXWDQWV��
�
�

7DEOH�� �

: 68 ' �HOHP HQWV��WKHLU�IDFW�VKHHW�QXP EHU�DQG�NH\ �VHOHFWLRQ�
FKDUDFWHULVWLFV�
�
�
�

) DFW�
VKHHW�

. H\ �
FKDUDFWHULVWLFV�

3ROOXWDQW�
VHSDUDWLRQ�
E\ �
SK\ VLFDO�
SURFHVV�

3ROOXWDQW�
UHP RYDO�
E\ �
ELRORJLFDO�
WUHDWP HQW�

' HVLJQHG�IRU�
Z DWHU�IORZ �
�FRQYH\ DQFH��

: DWHU�
UHWHQWLRQ�

8 UEDQ�
' HVLJQ�
4 XDOLWLHV�

� � : LVH�ZDWHU�XVH� �� �� � � � � � �
� � 5 DLQZDWHU�WDQNV� 3ULP DU\ �

SXUSRVH��
' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

3ULP DU\ �
SXUSRVH�

' RHV�QRW�
FRQWULEXWH�

� D� 9HJHWDWHG�
VZDOHV�DQG�
EXIIHU�VWULSV�

3ULP DU\ �
SXUSRVH��

6RP H�
LP SDFW�EXW�
QRW�
SULP DU\ �
SXUSRVH��

3ULP DU\ �
SXUSRVH��

' RHV�QRW�
FRQWULEXWH��

3ULP DU\ �
SXUSRVH��

� E� %LRUHWHQWLRQ�
V\ VWHP V��VZDOHV�
DQG�EDVLQ��

3ULP DU\ �
SXUSRVH��

3ULP DU\ �
SXUSRVH��
�

3ULP DU\ �
SXUSRVH��
�VZDOH��

6RP H�
LP SDFW�EXW�
QRW�
SULP DU\ �
SXUSRVH��

3ULP DU\ �
SXUSRVH��

� F� 6HGLP HQWDWLRQ�
�VHWWOLQJ��

3ULP DU\ �
SXUSRVH��

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

3ULP DU\ �
SXUSRVH�

6RP H�
LP SDFW�EXW�
QRW�
SULP DU\ �
SXUSRVH��

� G� * URVV�SROOXWDQW�
WUDS�

3ULP DU\ �
SXUSRVH��

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

� D� 6XEVXUIDFH�IORZ�
ZHWODQGV�

3ULP DU\ �
SXUSRVH��

3ULP DU\ �
SXUSRVH�

' RHV�QRW�
FRQWULEXWH��

6RP H�
LP SDFW�EXW�
QRW�
SULP DU\ �
SXUSRVH��

3ULP DU\ �
SXUSRVH��

� E� ) UHH�VXUIDFH�
IORZ�ZHWODQGV�

3ULP DU\ �
SXUSRVH��

3ULP DU\ �
SXUSRVH�

' RHV�QRW�
FRQWULEXWH��

6RP H�
LP SDFW�EXW�

3ULP DU\ �
SXUSRVH��



QRW�
SULP DU\ �
SXUSRVH��

� F� 3RQGV�DQG�
ODNHV�

3ULP DU\ �
SXUSRVH��

6RP H�
LP SDFW�EXW�
QRW�
SULP DU\ �
SXUSRVH��

' RHV�QRW�
FRQWULEXWH��

6RP H�
LP SDFW�EXW�
QRW�
SULP DU\ �
SXUSRVH��

3ULP DU\ �
SXUSRVH��

� D� 6XVSHQGHG�
JURZWK�
ELRORJLFDO�
SURFHVVHV�

' RHV�QRW�
FRQWULEXWH��

3ULP DU\ �
SXUSRVH��

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

� E� ) L[ HG�JURZWK�
ELRORJLFDO�
SURFHVVHV�

' RHV�QRW�
FRQWULEXWH��

3ULP DU\ �
SXUSRVH��

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

� F� %LRORJLFDO�ILOWHU� ' RHV�QRW�
FRQWULEXWH��

3ULP DU\ �
SXUSRVH�

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

� G� ' HSWK�ILOWUDWLRQ� 3ULP DU\ �
SXUSRVH�

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

� H� 0 HP EUDQH�
ILOWUDWLRQ�

3ULP DU\ �
SXUSRVH�

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

� I� ' LVLQIHFWLRQ� ' RHV�QRW�
FRQWULEXWH��

3ULP DU\ �
SXUSRVH�

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

' RHV�QRW�
FRQWULEXWH��

�
�
( OHP HQWV�GLVFXVVHG�LQ�WKLV�VHFWLRQ�FRYHU�D�ZLGH�YDULHW\ �RI�DSSOLFDWLRQV�RQ�
GLIIHUHQW�VFDOHV��
�
7KH�WKUHH�P DLQ�VFDOHV�RQ�ZKLFK�: 68 ' �HOHP HQWV�FDQ�EH�HP SOR\ HG�DUH��

 �VLWH��UXQ�RII�IURP �VLQJOH�VLWHV���

 �SUHFLQFW��JURXSV�RI�KRXVHV�RU�VWUHHWVFDSHV���DQG�

 �UHJLRQDO��LQYROYLQJ�ODUJHU�FDWFKP HQW�DUHDV���
�
�

) DFW�6KHHW�� � ��

: LVH�Z DWHU�XVH�
�
7\ SLFDO�DSSOLFDWLRQ�VFDOH��VLWH��SUHFLQFW��UHJLRQDO�
�
6XSSO\ LQJ�GULQNLQJ�ZDWHU�WR�0 HOERXUQH�LV�DQ�LQFUHDVLQJ�FKDOOHQJH��$ �JURZLQJ�
SRSXODWLRQ��HQYLURQP HQWDO�IORZ�GHP DQGV��DQG�WKH�SRWHQWLDO�RI�UHGXFHG�UDLQIDOO�
LQIOXHQFHG�E\ �FOLP DWH�FKDQJH�DOO�SOD\ �D�SDUW��$XVWUDOLD�LV�WKH�ZRUOG
V�GULHVW�
LQKDELWHG�FRQWLQHQW��DQG�$XVWUDOLDQV�DUH�RQH�RI�WKH�KLJKHVW�SHU�FDSLWD�XVHUV�RI�



ZDWHU��&OHDUO\ ��LW�LV�YLWDO�WKDW�HYHU\ RQH�LQ�$XVWUDOLD�LP SURYHV�WKH�ZD\ �SUHFLRXV�
ZDWHU�UHVHUYHV�DUH�XVHG��
�

' HP DQG�0 DQDJHP HQW�
�
1 R�P DWWHU�ZKHUH�ZDWHU�FRP HV�IURP ��VLJQLILFDQW�VDYLQJV�FDQ�EH�P DGH�E\ �XVLQJ�LW�
P RUH�HIIHFWLYHO\ ��' HP DQG�P DQDJHP HQW��RU�P DQDJLQJ�\ RXU�GHP DQG�IRU�ZDWHU��
FDQ�EH�DFKLHYHG�E\ �FKDQJLQJ�RXU�ZDVWHIXO�KDELWV�DQG�E\ �ILWWLQJ�ZDWHU�HIILFLHQW�
GHYLFHV��,QIRUP DWLRQ�DQG�LQFHQWLYHV�UHODWHG�WR�LP SURYLQJ�ZDWHU�HIILFLHQF\ �LQ�\ RXU�
KRP H��ZRUNSODFH�RU�LQGXVWU\ �LV�DYDLODEOH�IURP �WKH�&LW\ �RI�0 HOERXUQH��&LW\ �: HVW�
: DWHU�DQG�6RXWK�( DVW�: DWHU���
�
3HRSOH�LQ�WKH�&LW\ �RI�0 HOERXUQH�KDYH�WUDGLWLRQDOO\ �XVHG�ZDWHU�LQHIILFLHQWO\ �DQG�
VRP HWLP HV�ZDVWHIXOO\ ��7KH�1 DWLRQDO�: DWHU�&RQVHUYDWLRQ�/ DEHOOLQJ�6FKHP H�ZDV�
UHFHQWO\ �GHYHORSHG�IRU�ZDWHU�DSSOLDQFHV�VXFK�DV�VKRZHU�KHDGV��ZDVKLQJ�
P DFKLQHV��WRLOHWV�DQG�GLVKZDVKHUV��WR�KHOS�LQFUHDVH�WKH�SXUFKDVH�RI�ZDWHU�
HIILFLHQW�GHYLFHV��7KH�P RUH�ZDWHU�HIILFLHQW�D�SURGXFW�LV��WKH�P RUH�
$V
�RQ�WKH�ODEHO��
$$$�LV�WKH�P LQLP XP �UHTXLUHP HQW�IRU�D�ZDWHU�HIILFLHQW�SURGXFW��$$$$$�LV�WKH�
P D[ LP XP ��DZDUGHG�WR�WKH�EHVW�SHUIRUP LQJ�SURGXFWV��LQFOXGLQJ�VXSHU�
ZDWHUHIILFLHQW�GLVKZDVKHUV�DQG�ZDVKLQJ�P DFKLQHV��
�
%\ �VZLWFKLQJ�WR�$$$��RU�EHWWHU��UDWHG�DSSOLDQFHV��DQG�FKDQJLQJ�EHKDYLRXU��LW�LV�
SRVVLEOH�WR�UHGXFH�ZDWHU�FRQVXP SWLRQ�E\ �� � �SHU�FHQW��: KHQ�ZRUNLQJ�WR�UHGXFH�
ZDWHU�FRQVXP SWLRQ��FKHFN�\ RXU�VROXWLRQ�ZRQ
W�LQDGYHUWHQWO\ �LQFUHDVH�\ RXU�HQHUJ\ �
XVH��
�
' HP DQG�P DQDJHP HQW�LV�HVSHFLDOO\ �LP SRUWDQW�LQ�JDUGHQ�GHVLJQ��3ODQW�VHOHFWLRQ�
DQG�] RQLQJ�RI�YHJHWDWLRQ�W\ SHV�FDQ�DOVR�UHGXFH�ZDWHU�GHP DQGV�FRQVLGHUDEO\ ��
�
�
: DWHU�HIILFLHQF\ �UDWLQJV�DVVHVV�WKH�ZDWHU�XVH�RI�DSSOLDQFHV��%\ �UHTXLULQJ�$$$�RU�
EHWWHU��XS�WR�� � �SHU�FHQW�RI�SRWDEOH�ZDWHU�GHP DQG�FDQ�EH�UHGXFHG�
�
( GXFDWLRQ�RQ�P DWWHUV�VXFK�DV�WDS�P DLQWHQDQFH�FDQ�VDYH�SRWDEOH�ZDWHU�VXSSOLHV��
�
: DWHU�HIILFLHQW�JDUGHQV��XVLQJ�,QGLJHQRXV�YHJHWDWLRQ��FDQ�YDVWO\ �UHGXFH�
LUULJDWLRQ��
�
�

8 VLQJ�DOWHUQDWLYH�Z DWHU�VRXUFHV�
�
5 HGXFLQJ�SRWDEOH�ZDWHU�GHP DQG�P HDQV�ILQGLQJ�DOWHUQDWLYH�VRXUFHV�RI�ZDWHU��+ RZ�
ZDWHU�LV�XVHG�FDQ�GHWHUP LQH�WKH�DSSURSULDWH�TXDOLW\ ���DQG�VRXUFH���RI�ZDWHU��0 RVW�
GRP HVWLF��FRP P HUFLDO�DQG�LQGXVWULDO�ZDWHU�GRHV�QRW�QHHG�WR�EH�RI�GULQNLQJ�



VWDQGDUG��VR�LW�LV�SRVVLEOH�WR�VXSSO\ �ZDWHU�IURP �GLIIHUHQW�VRXUFHV��6RP H�
DOWHUQDWLYH�ZDWHU�VXSSO\ �VRXUFHV�DUH��

 �XVLQJ�URRI�UXQ�RII�UDLQZDWHU�WDQNV��

 �UHXVLQJ�JUH\ ZDWHU��IURP �ODXQGU\ �DQG�EDWKURRP ���

 �UHFODLP LQJ�ZDWHU��IURP �ORFDO�ZDVWHZDWHU�WUHDWP HQW�SODQWV���DQG�

 �UHF\ FOLQJ�SODQW�ZDWHU��DW�DQ�LQGXVWULDO�SUHP LVH���
�
7R�GHWHUP LQH�DQ�DSSURSULDWH�VRXUFH�RI�ZDWHU�IRU�UHXVH��WKH�IROORZLQJ�LVVXHV�
UHTXLUH�FRQVLGHUDWLRQ��

 �DYDLODELOLW\ �RI�WKH�DOWHUQDWLYH�VRXUFH��

 �SUR[ LP LW\ �WR�WKH�XVH��

 �LQIUDVWUXFWXUH�UHTXLUHP HQWV��

 �ULVN�RI�FURVV�FRQQHFWLRQV��KHDOWK�LP SDFWV���

 �P HWKRG�RI�WUHDWP HQW�UHTXLUHG�WR�DFKLHYH�TXDOLW\ �DSSURSULDWH�IRU�UHXVH��

 �RFFXSDQW�EHKDYLRXU�DQG�DWWLWXGH��DQG�

 �RWKHU�HQYLURQP HQWDO�REMHFWLYHV�VXFK�DV�HQHUJ\ �HIILFLHQF\ �DQG�JUHHQKRXVH�
HP LVVLRQV��
�
$ �KLHUDUFK\ �RI�RSWLRQV�IRU�ZDWHU�UHXVH��JUDGLQJ�IURP �WKH�HDVLHVW�WR�LP SOHP HQW�WR�
WKH�P RVW�H[ WHQVLYH�ZDWHU�UHXVH�RSWLRQV�LV�SUHVHQWHG�EHORZ��&KRRVLQJ�WKH�EHVW�
RSWLRQ�IRU�D�GHYHORSP HQW�ZLOO�GHSHQG�RQ�WKH�VFDOH�RI�WKH�GHYHORSP HQW��WKH�
SUR[ LP LW\ �WR�WUHDWP HQW�IDFLOLWLHV�DQG�WKH�LP SRUWDQFH�RI�UHGXFLQJ�ZDWHU�
FRQVXP SWLRQ��
�
7KH�UHFRP P HQGHG�KLHUDUFK\ �IRU�KRXVHKROG�UHXVH�RSWLRQV�LV��

 �UDLQZDWHU�UHXVH�IRU�WRLOHW�DQG�JDUGHQ��

 �UDLQZDWHU�IRU�KRW�ZDWHU��KRXVHKROG�JUH\ ZDWHU�IRU�JDUGHQ�DQG�WRLOHW��

 �UHFODLP HG��UHF\ FOHG��ZDWHU�WR�WRLOHW�DQG�JDUGHQ��UDLQZDWHU�IRU�KRW�ZDWHU��
�
�

) XUWKHU�LQIRUP DWLRQ�
�
' RQ
W�IRUJHW�\ RX�FDQ�FDOO�WKH�* UHHQ�3OXP EHUV�IRU�JUHDW�ZDWHU�VDYLQJ�DVVLVWDQFH�LQ�
WKH�KRXVHKROG�RQ�� � � � �� � � �� � � �RU�FKHFN�WKHP �RXW�RQ�
ZZZ�JUHHQSOXP EHUV�FRP �DX�$QG�IRU�JUHDW�DGYLFH�IRU�WKH�JDUGHQ��YLVLW�D�QXUVHU\ �
WKDW�LV�DFFUHGLWHG�ZLWK�6XVWDLQDEOH�* DUGHQLQJ�$XVWUDOLD�ZZZ�VJDRQOLQH�RUJ�DX�
�
�

) DFW�6KHHW�� D��

* HQHUDO�UDLQZ DWHU�WDQN�LQIRUP DWLRQ�
�
7\ SLFDO�DSSOLFDWLRQ�VFDOH��VLWH�DQG�SUHFLQFW�



�
�

7DQN�GHVLJQ�
�
: LWK�JRRG�SODQQLQJ��UDLQZDWHU�VWRUDJH�WDQNV�FDQ�EH�LQFRUSRUDWHG�LQWR�QHZ�RU�
H[ LVWLQJ�EXLOGLQJ�GHVLJQV�VR�WKH\ �GRQ
W�LP SDFW�RQ�WKH�DHVWKHWLFV�RI�WKH�EXLOGLQJ�RU�
VWUHHWVFDSH��7DQNV�FDQ�EH�VHOHFWHG�WR�VXLW�KHULWDJH�DUHDV��WKH\ �FDQ�EH�ORFDWHG�
XQGHUJURXQG�DQG�VRP H�QHZHU�VOLP OLQH�GHVLJQV�LQFRUSRUDWH�WDQNV�LQWR�IHQFH�RU�
ZDOO�HOHP HQWV��
�
�

7DQN�VL] LQJ�
7DQNV�DUH�VL] HG�WR�P HHW�WKH�LQWHQGHG�XVH�IRU�WKH�ZDWHU�DQG�DYDLODEOH�URRI�DUHD�
IRU�FROOHFWLQJ�UDLQ��) DFW�6KHHWV�� D�DQG�� E�ZLOO�KHOS�\ RX�VHOHFW�WKH�ULJKW�WDQN�VL] H��
EDVHG�RQ�\ RXU�LQWHQGHG�XVH��URRI�FDWFKP HQW�DUHD�DQG�UDLQIDOO�FKDUDFWHULVWLFV�IRU�
0 HOERXUQH��: HOO�GHVLJQHG�KRXVHV�ILWWHG�ZLWK�DQ�DSSURSULDWH�WDQN�FDQ�SRWHQWLDOO\ �
UHGXFH�GHP DQGV�RQ�SRWDEOH�ZDWHU�VXSSO\ �E\ �XVLQJ�UDLQZDWHU�IRU�WRLOHW�IOXVKLQJ�
DQG�LQ�KRW�ZDWHU�V\ VWHP V��7R�JHW�D�FOHDU�SLFWXUH�RI�ZKHUH�\ RX�XVH�ZDWHU�DURXQG�
WKH�KRXVHKROG��WU\ �XVLQJ�WKH�&LW\ �RI�0 HOERXUQH�KDUGFRS\ �ZDWHU�FDOFXODWRU�IRXQG�DW�
KWWS���ZZZ�P HOERXUQH�YLF�JRY�DX�LQIR�FIP " WRS � � � 	 SJ � � � � �
�
) LJXUHV�2 QH�WR�7KUHH�XVH�0 HOERXUQH�UDLQIDOO�FKDUDFWHULVWLFV�GDWD��LQFOXGLQJ�
IUHTXHQF\ �RI�UDLQ�DQG�TXDQWLW\ ��DQG�DVVXP H�W\ SLFDO�GHP DQG�YDOXHV�IURP �$$$�
UDWHG�DSSOLDQFHV��7KH�FXUYHV�DOORZ�\ RX�WR�FDOFXODWH�WDQN�VL] H�UHODWLYH�WR�WKH�URRI�
DUHD�RFFXSDQF\ �UDWH�DQG�SUHIHUUHG�UHOLDELOLW\ �RI�VXSSO\ ��* HQHUDOO\ ��UDLQZDWHU�
V\ VWHP V�EHFRP H�XQIHDVLEOH�LI�URRI�DUHDV�DUH�OHVV�WKDQ�� � P � �SHU�SHUVRQ�RU�D�
VXSSO\ �UHOLDELOLW\ �RI�� � �SHU�FHQW�LV�QRW�DFKLHYDEOH��
�
,I�WKH�ZDWHU�GHP DQG��RU�RFFXSDQF\ ��DQG�URRI�DUHDV�DUH�NQRZQ��D�WDQN�FDQ�EH�
VHOHFWHG�XVLQJ�) LJXUH�2 QH��3UDFWLFDO�WDQN�VL] H�FDQ�EH�DVVHVVHG�E\ �HYDOXDWLQJ�WKH�
UHOLDELOLW\ �RI�VXSSO\ ��WKH�SHUFHQWDJH�RI�GHP DQG�WKDW�ZLOO�EH�VXSSOLHG�E\ �WKH�WDQN���
2 QO\ �P DUJLQDO�JDLQ�LV�DWWDLQHG�E\ �LQVWDOOLQJ�D�WDQN�ODUJHU�WKDQ�DSSUR[ LP DWHO\ �WZR�
WR�IRXU�SHU�FHQW�RI�URRI�DUHD��GHSHQGHQW�RQ�GHP DQG���,Q�WKHVH�VLWXDWLRQV�WKH�
LQFUHDVHG�WDQN�VL] H�DQG�FRVW�P XVW�EH�HYDOXDWHG�DJDLQVW�DGGLWLRQDO�SRWDEOH�ZDWHU�
FRQVHUYDWLRQ�VWUDWHJLHV��6HH�) DFW�6KHHW�� E�IRU�D�ZRUNHG�H[ DP SOH��$Q�LQQHU�FLW\ �
UHVLGHQWLDO�WDQN�ZLOO�XVXDOO\ �EH�� �� �WR�� �N/ ��GHSHQGLQJ�RQ�URRI�DUHD�DQG�ZDWHU�XVH��
: KHQ�KRXVHKROG�RU�ZRUNSODFH�VXSSO\ �FDQ
W�EH�P HW�E\ �UDLQZDWHU�VWRUHG�LQ�WKH�
WDQN��WKH�VKRUWIDOO�LV�XVXDOO\ �SURYLGHG�WKURXJK�P DLQ�VXSSOLHG�SRWDEOH�ZDWHU�XVLQJ�
DSSURSULDWH�FRQQHFWLRQV��,QWHJUDWHG�P DQDJHP HQW�V\ VWHP V�DQG�WHFKQRORJ\ �FDQ�
DXWRP DWH�UDLQZDWHU�XVH�WKURXJKRXW�WKH�KRXVHKROG��
�
�



7DQN�LQVWDOODWLRQ�
5 DLQZDWHU�WDQNV�VKRXOG�EH�ILWWHG�ZLWK�
ILUVW�IOXVK�GLYHUWHUV
��7KHVH�DUH�VLP SOH�
P HFKDQLFDO�GHYLFHV�WKDW�GLYHUW�WKH�ILUVW�SRUWLRQ�RI�UDLQZDWHU�UXQ�RII�VR�WKDW�GHEULV�
DQG�FRQWDP LQDQWV�IURP �JXWWHUV�DQG�URRI�DUHD�GR�QRW�HQWHU�WKH�WDQN��$IWHU�WKH�ILUVW�
IOXVK�GLYHUVLRQ��ZDWHU�IHHGV�GLUHFWO\ �LQWR�WKH�WDQN��
�
&ROOHFWHG�URRI�UXQ�RII�ZDWHU�LV�VXLWDEOH�IRU�XVH�LQ�JDUGHQ�LUULJDWLRQ�DQG�WRLOHW�
IOXVKLQJ�ZLWK�QR�DGGLWLRQDO�WUHDWP HQW��7DQN�ZDWHU�FDQ�DOVR�EH�XVHG�LQ�KRW�ZDWHU�
V\ VWHP V��VXEMHFW�WR�&LW\ �RI�0 HOERXUQH�DSSURYDO��DOWKRXJK�VRP H�DGGLWLRQDO�
WUHDWP HQW�WR�UHP RYH�WKH�ULVN�RI�FRQWDP LQDWLRQ�P D\ �EH�QHHGHG��6DIH�WUHDWP HQW�
FDQ�XVXDOO\ �EH�DFKLHYHG�E\ �HQVXULQJ�WKDW�WKH�KRW�ZDWHU�VHUYLFH�P DLQWDLQV�D�
WHP SHUDWXUH�RI�DW�OHDVW�� � �WR�� � �GHJUHHV�&��,QVWDOODWLRQ�RI�D�8 9�GLVLQIHFWLRQ�XQLW�
FDQ�DOVR�SURYLGH�WUHDWP HQW��$ �OLFHQVHG�SOXP EHU�LV�UHTXLUHG�WR�LQVWDOO�D�UDLQZDWHU�
WDQN�ZLWK�DOO�LQVWDOODWLRQV�FRQIRUP LQJ�WR�$XVWUDOLDQ�VWDQGDUGV��$6� � � � �� �� �: DWHU�
6XSSO\ ��$FFHSWDEOH�6ROXWLRQV�� ��
�
�

&LW\ �RI�0 HOERXUQH�SODQQLQJ�DSSURYDO�
�
,QVWDOODWLRQ�RI�WDQNV�ZLWKLQ�+HULWDJH�2 YHUOD\ �DUHDV�DQG�WDQNV�ODUJHU�WKDQ�� �� � � �
OLWUHV�LQ�WKH�&LW\ �RI�0 HOERXUQH�P XQLFLSDOLW\ �UHTXLUH�D�SODQQLQJ�SHUP LW��7DQNV�
RXWVLGH�+ HULWDJH�2 YHUOD\ �DUHDV��DQG�VP DOOHU�WKDQ�� �� � � �OLWUHV��KDYH�9LFWRULDQ�
* RYHUQP HQW�H[ HP SWLRQ��&ODXVH�� � �� � �RI�WKH�9LFWRULDQ�3ODQQLQJ�3URYLVLRQV���7KH�
&LW\ �RI�0 HOERXUQH�FDQ�DGYLVH�RQ�H[ HP SWLRQV�DQG�SODQQLQJ�SHUP LW�UHTXLUHP HQWV��
�
' XH�WR�WKH�KHULWDJH�QDWXUH�RI�WKH�&LW\ �RI�0 HOERXUQH��P RVW�SURSHUWLHV�P XVW�ORGJH�D�
SODQQLQJ�SHUP LW�IRU�D�UDLQZDWHU�WDQN��) RU�ZRUNV�OHVV�WKDQ�� � � �� � � �RQ�D�VLQJOH�
GZHOOLQJ�RQ�D�ORW��WKHUH�LV�QR�IHH�IRU�D�SODQQLQJ�SHUP LW��7KH�SODQQLQJ�SHUP LW�RQO\ �
QHHGV�WR�DGGUHVV�LVVXHV�UHODWLQJ�WR�KHULWDJH��SULP DULO\ ��ZKHWKHU�WKH�WDQN�FDQ�EH�
VHHQ�IURP �VWUHHWV�RU�ODQHZD\ V��DQG�LWV�HIIHFW�RQ�H[ LVWLQJ�EXLOGLQJ�IDEULF��
�
%XLOGLQJV�OLVWHG�RQ�WKH�9LFWRULDQ�+HULWDJH�5 HJLVWHU�ZLOO�UHTXLUH�D�+ HULWDJH�9LFWRULD�
SHUP LW�XQGHU�WKH�+ HULWDJH�$FW�� � � � ��2 QFH�DSSURYHG��D�SODQQLQJ�SHUP LW�LV�QRW�
UHTXLUHG��
�
) RU�UDLQZDWHU�WDQNV�LQVWDOOHG�ZLWKLQ�WKH�EXLOGLQJ�IDEULF��VXFK�DV�LQ�D�URRI�VSDFH��
XQGHU�UDLVHG�IORRUV�RU�LQ�WKH�XSSHU�IORRUV�RI�DQ�DSDUWP HQW�EXLOGLQJ��D�EXLOGLQJ�
SHUP LW�P D\ �EH�UHTXLUHG��7KH�ZHLJKW�RI�D�ZDWHU�WDQN�FDQ�LP SDFW�RQ�D�EXLOGLQJ
V�
VWUXFWXUH��DQG�D�EXLOGLQJ�SHUP LW�LV�QHHGHG�WR�DGGUHVV�WKLV�LVVXH��7KH�&LW\ �RI�
0 HOERXUQH�FDQ�SURYLGH�IXUWKHU�DGYLFH��
�
�
�
�
�



) DFW�VKHHW�� E��

5 DLQZ DWHU�WDQNV�IRU�WKH�KRXVHKROG�
�
7\ SLFDO�DSSOLFDWLRQ�VFDOH��VLWH�DQG�SUHFLQFW�
�
5 DLQIDOO�SDWWHUQV��KRZ�RIWHQ�LW�UDLQV���DQG�UDLQIDOO�LQWHQVLW\ ��KRZ�KDUG�LW�UDLQV���
LQIOXHQFH�WKH�HIIHFWLYHQHVV�RI�LQVWDOOLQJ�D�UDLQZDWHU�WDQN��5 DLQZDWHU�WDQN�VL] H�LV�
GHSHQGHQW�RQ��

 �\ RXU�URRI�DUHD��DQG�

 �ZKDW�FROOHFWHG�ZDWHU�LV�WR�EH�XVHG�IRU��
�
7KH�WDQN�VL] LQJ�FXUYHV�EHORZ��) LJXUHV�7ZR�DQG�7KUHH��FRQVLGHU�WKH�FROOHFWLRQ�RI�
ZDWHU�IRU�WRLOHW�IOXVKLQJ�DQG�RXWGRRU�LUULJDWLRQ��WDNLQJ�WKH�W\ SLFDO�&LW\ �RI�0 HOERXUQH�
KRXVHKROG��DQG�FOLP DWH��LQWR�FRQVLGHUDWLRQ��7KH\ �KDYH�EHHQ�GHYHORSHG�XVLQJ�D�
VRIWZDUH�SURJUDP �FDOOHG�0 8 6,&�WKDW�XVHV�KLVWRULFDO�UDLQIDOO�GDWD�IRU�0 HOERXUQH��
: DWHU�XVHV�DUH�HLWKHU�FRQVWDQW��OLNH�WRLOHW�IOXVKLQJ��RU�VHDVRQDO��OLNH�JDUGHQ�
ZDWHULQJ���0 RUH�ZDWHU�LV�XVHG�LQ�JDUGHQV�LQ�WKH�VXP P HU��DQG�WKH�
RXWGRRU�XVH�
FXUYH
�DFFRP P RGDWHV�WKLV�YDULDWLRQ��&RQQHFWLQJ�WKH�UDLQZDWHU�WDQN�WR�WKH�WRLOHW�LV�
SUHIHUDEOH�DV�WKH�IOXVKLQJ�FUHDWHV�D�FRQVWDQW�\ HDUO\ �GHP DQG�DQG�KHQFH�
P D[ LP LVHV�WKH�XVH�RI�WKH�WDQN�YROXP H��
�
6WHSV�WR�FDOFXODWH�DSSURSULDWH�VL] HG�WDQN��
� ��&DOFXODWH�WKH�URRI�DUHD��P � ��DYDLODEOH�IRU�FDWFKLQJ�UDLQ��
� ��' HFLGH�ZKHWKHU�\ RX�ZLOO�XVH�WKH�ZDWHU�IRU�WRLOHW�IOXVKLQJ�RU�IRU�WKH�JDUGHQ��
� ��5 HIHU�WR�WKH�DSSURSULDWH�FXUYH��
D��7RLOHW�IOXVKLQJ��) LJXUH�7ZR����FDOFXODWH�KRZ�P DQ\ �SHRSOH�SHU�� � � P � �RI�URRI�
DUHD��7KHQ�UHDG�RII�WKH�VXSSO\ �UHOLDELOLW\ �IRU�GHVLUHG�WDQN�VL] H��
E��2 XWGRRU�XVH��) LJXUH�7KUHH����FDOFXODWH�WKH�JDUGHQ�DUHD�WKDW�\ RX�ZDWHU��7KHQ�
GHWHUP LQH�JDUGHQ�DUHD�SHU�� � � �P HWUHV�RI�URRI�DUHD��7KHQ�UHDG�RII�WKH�VXSSO\ �
UHOLDELOLW\ �IRU�GHVLUHG�WDQN�VL] H��
�
�
7\ SLFDO�KRXVHKROG�H[ DP SOH���72 ,/ ( 7�) / 8 6+ ,1 * ��) LJXUH�� ��
+RZ�WR�FDOFXODWH�UDLQZDWHU�QHHGHG�IRU�WRLOHW�IOXVKLQJ�LQ�D�IRXU�SHUVRQ�KRXVHKROG��
5 RRI�DUHD� �� � � �P � ��
) LUVW��FRQYHUW�WKH�QXP EHU�RI�SHRSOH�WR�D�VWDQGDUG�EDVLV��SHU�� � � P � �URRI�DUHD���
) RXU�SHRSOH�SHU�� � � �P � � �� �� �SHRSOH�SHU�� � � P � ��
� � � � �� � � � �� �� �WKHUHIRUH�� �� �� � �� �� � ��
6HFRQG��XVH�WKH�WRLOHW�IOXVKLQJ�WDQN�VL] LQJ�FXUYH�WR�DFKLHYH�� � �SHU�FHQW�UHOLDELOLW\ ��
7KLV�VKRZV�WKDW�D�WDQN�VL] H�RI�DSSUR[ ��� �� �SHU�FHQW�RI�WKH�URRI�DUHD��� � � P � ��LV�
QHHGHG��
��� � � �[ �� �SHU�FHQW��[ �� �P HWUH��GHSWK�� �� �� �P � ���� �� �P � �HTXDOV�� �� �NLOROLWUHV�
�� �� � � �OLWUHV���
6R��RQ�DYHUDJH��D�� �� � � �OLWUH�UDLQZDWHU�WDQN�ZLOO�VXSSO\ �� � �SHU�FHQW�RI�WRLOHW�



IOXVKLQJ�UHTXLUHP HQWV�IRU�WKLV�KRXVHKROG��
�
7\ SLFDO�KRXVHKROG�H[ DP SOH���2 8 7' 2 2 5 �8 6( ��) LJXUH�� ��
+RZ�WR�FDOFXODWH�UDLQZDWHU�QHHGHG�IRU�JDUGHQ�ZDWHULQJ��7KH�JDUGHQ�DUHD�LV�� � � �
P � �EXW�RQO\ �� � � �� P � �LV�ZDWHUHG��
5 RRI�DUHD� �� � � �P � ��
) LUVW��FRQYHUW�WKH�URRI�DUHD�WR�D�VWDQGDUG�EDVLV�RI�� � � P � ��� � � �� � � � �� �� � ��
/ LNHZLVH�FRQYHUW�WKH�ZDWHUHG�JDUGHQ�DUHD�E\ �WKH�VDP H�IDFWRU��
� � � �� �� �� � �� � �P � �JDUGHQ�DUHD�SHU�� � � P � ��
6HFRQG��XVH�WKH�RXWGRRU�WDQN�VL] LQJ�FXUYH�WR�DFKLHYH�� � �SHU�FHQW�UHOLDELOLW\ ��
7KLV�VKRZV�WKDW�D�WDQN�VL] H�RI�DSSUR[ LP DWHO\ �� �� � �SHU�FHQW�RI�WKH�URRI�DUHD�
�� � � P � ��LV�QHHGHG��
� � � �[ �� �� � � � �� �� � � �P � ��
� �� � � �P � �HTXDOV�� �� � � �NLOROLWUHV��� �� � � �OLWUHV���
6R��RQ�DYHUDJH��D�� �� � � �OLWUH�UDLQZDWHU�WDQN�ZLOO�VXSSO\ �� � � �RI�RXWGRRU�ZDWHULQJ�
UHTXLUHP HQWV�IRU�WKLV�KRXVHKROG��
�
7R�VL] H�D�WDQN�WR�VXSSO\ �ERWK�ZDWHU�GHP DQGV��WRLOHW�IOXVKLQJ�DQG�RXWGRRU�XVH��DGG�
� �� � � �OLWUHV�WR�� �� � � �OLWUHV��7KH�UHTXLUHG�WDQN�VL] H�EHFRP HV�� �� � � �OLWUHV��
�
�

) DFW�6KHHW�� D��

9HJHWDWHG�VZ DOHV�DQG�EXIIHU�VWULSV�
�
7\ SLFDO�DSSOLFDWLRQ�VFDOH��VLWH��SUHFLQFW�DQG�UHJLRQDO�
�
�

6Z DOHV�
�
,Q�FHUWDLQ�ORFDWLRQV��YHJHWDWHG�VZDOHV�FDQ�UHSODFH�SLSHV�LQ�FRQYH\ LQJ�
VWRUP ZDWHU��6ZDOHV�DUH�EHQHILFLDO�LQ�SURYLGLQJ�D�
EXIIHU
�EHWZHHQ�WKH�UHFHLYLQJ�
ZDWHU��IRU�H[ DP SOH��3RUW�3KLOLS�%D\ ��D�ULYHU��RU�ZHWODQGV��DQG�WKH�LP SHUYLRXV�
DUHDV�RI�D�FDWFKP HQW��VXFK�DV�URDGV�DQG�URRIV���6ZDOHV�ZRUN�E\ �LQWHUDFWLQJ�DQG�
VORZLQJ�VWRUP ZDWHU�DV�LW�SDVVHV�WKURXJK�DQ�DUHD��7KLV�FRQWURO�RI�IORZ�P HDQV�
SROOXWDQWV�FDQ�VHWWOH�LQ�WKH�YHJHWDWLRQ��7RWDO�QLWURJHQ��71 ��LV�JHQHUDOO\ �WKH�
QXWULHQW�SROOXWDQW�LQ�VZDOH�V\ VWHP V�WKDW�OLP LWV�GHVLJQ�HIIHFWLYHQHVV��DV�LW�LV�WKH�
P RVW�GLIILFXOW�WR�UHP RYH��6ZDOHV�FDQ�EH�LQFRUSRUDWHG�LQ�VWUHHW�GHVLJQV��SDUNV�DQG�
JDUGHQV�DQG�DGG�WR�WKH�FKDUDFWHU�RI�DQ�DUHD��
�
7R�FRQYH\ �IORRG�IORZV��LQ�H[ FHVV�RI�WKH�WUHDWP HQW�GHVLJQ�IORZ��SLWV�GUDLQLQJ�WR�
XQGHUJURXQG�SLSHV�FDQ�EH�LQFRUSRUDWHG��,Q�WKHVH�VLWXDWLRQV��ZDWHU�LV�DOORZHG�WR�
RYHUIORZ�IURP �WKH�VZDOH�LQWR�D�GLVFKDUJH�SLW��



�
7KH�ORQJLWXGLQDO�VORSH�RI�D�VZDOH�LV�DQ�LP SRUWDQW�FRQVLGHUDWLRQ��7KH\ �JHQHUDOO\ �
RSHUDWH�EHVW�ZLWK�VORSHV�IURP �WZR�SHU�FHQW�WR�IRXU�SHU�FHQW��6ORSHV�OHVV�WKDQ�WKLV�
FDQ�EHFRP H�ZDWHUORJJHG��RU�IRUP �VWDJQDQW�SRQGV��8 QGHU�GUDLQV�FDQ�DOOHYLDWH�
WKLV�SUREOHP �LI�D�IODWWHU�JUDGH�FDQ
W�EH�DYRLGHG��) RU�JUDGLHQWV�JUHDWHU�WKDQ�IRXU�
SHU�FHQW��
FKHFN�EDQNV
�DORQJ�VZDOHV��GHQVH�YHJHWDWLRQ�DQG�RU�GURS�VWUXFWXUHV�
FDQ�KHOS�WR�GLVWULEXWH�IORZV�HYHQO\ �DFURVV�WKH�VZDOHV��DQG�VORZ�YHORFLWLHV�WR�
P LQLP LVH�HURVLRQ���
�
�

6HOHFWLRQ�LVVXHV�
�
5 RDG�RU�GULYHZD\ �FURVVRYHUV�DUH�DQ�LP SRUWDQW�FRQVLGHUDWLRQ�LQ�GHVLJQ��' ULYHZD\ �
FURVVRYHUV�FDQ�EH�XVHG�DV�
FKHFN�GDP V
��WHP SRUDU\ �ZDWHU�FROOHFWLRQ�SRLQWV���RU�
FDQ�EH�FRQVWUXFWHG�DW�JUDGH��WR�DFW�OLNH�D�IRUG�GXULQJ�KLJK�IORZV��
�
$ �YDULHW\ �RI�YHJHWDWLRQ�W\ SHV�FDQ�EH�XVHG�LQ�VZDOHV��9HJHWDWLRQ�VKRXOG�FRYHU�WKH�
ZKROH�ZLGWK�RI�WKH�VZDOH��EH�FDSDEOH�RI�ZLWKVWDQGLQJ�GHVLJQ�IORZV�DQG�EH�RI�
VXIILFLHQW�GHQVLW\ �WR�SURYLGH�JRRG�ILOWUDWLRQ��&RP SDWLELOLW\ �ZLWK�WKH�ODQGVFDSH�RI�WKH�
DUHD��DQG�P DLQWHQDQFH�FDSDELOLWLHV��DUH�DOVR�LP SRUWDQW�FRQVLGHUDWLRQV��) RU�EHVW�
SHUIRUP DQFH��YHJHWDWLRQ�KHLJKW�VKRXOG�EH�DERYH�WKH�GHVLJQHG�WUHDWP HQW�IORZ�
ZDWHU�OHYHO��0 DLQWHQDQFH�LV�W\ SLFDO�RI�ODQGVFDSLQJ��ZLWK�YHJHWDWLRQ�JURZWK�WKH�NH\ �
REMHFWLYH��+HUH�DUH�VRP H�H[ DP SOHV��
�
6ZDOHV�DUH�RIWHQ�OLP LWHG�E\ �71 �UHGXFWLRQ��6L] LQJ�FXUYHV�WKHUHIRUH�XVH�71 �
UHGXFWLRQ�DV�WKHLU�EDVLV��) LJXUHV�) RXU�DQG�) LYH�VKRZ�FXUYHV�IRU�0 HOERXUQH��7KH�
VL] LQJ�FXUYHV�UHODWH�WKH�VZDOHV�SHUIRUP DQFH�WR�D�SHUFHQWDJH�RI�WKH�LP SHUYLRXV�
FDWFKP HQW�DUHD�WR�EH�WUHDWHG��7KH\ �UHODWH�WKH�YHJHWDWLRQ�KHLJKW��) LJXUH�) RXU��DQG�
WKH�VZDOH�VORSH��) LJXUH�) LYH��WR�WKH�71 �UHP RYDO��1 RWH�WKH�VL] LQJ�FXUYHV�DUH�XVHG�
WR�DVVHVV�WKH�WRS�ZLGWK�RI�WKH�YHJHWDWHG�VZDOH��
�
�

%XIIHU�VWULSV�
�
%XIIHU�VWULSV�SURYLGH�GLVFRQWLQXLW\ �EHWZHHQ�LP SHUYLRXV�VXUIDFHV�DQG�WKH�GUDLQDJH�
V\ VWHP ��/ LNH�VZDOHV��EXIIHU�VWULSV�SURYLGH�DQ�HYHQ�VKDOORZ�IORZ�RYHU�D�ZLGH�
YHJHWDWHG�DUHD��%XIIHUV�DUH�FRP P RQO\ �XVHG�DV�D�SUH�WUHDWP HQW�IRU�RWKHU�
VWRUP ZDWHU�P HDVXUHV��
�
%XIIHU�VWULSV�VKRXOG�EH�VHW�GRZQ�ORZHU�WKDQ�WKH�URDG�VXUIDFH��DOORZLQJ�IRU�
VHGLP HQW�DFFXP XODWLRQ�RYHU�WLP H��7KH�VHW�GRZQ�UHTXLUHG�LV�D�WUDGH�RII�EHWZHHQ�
FUHDWLQJ�VFRXU��ZKLFK�OHDGV�WR�HURVLRQ�SUREOHP V�IURP �UXQ�RII��DQG�SURYLGLQJ�
VXIILFLHQW�EXLOG�XS�VSDFH�IRU�DFFXP XODWHG�VHGLP HQW��* HQHUDOO\ ��EHWZHHQ�� � P P �



DQG�� � P P �VHW�GRZQ�IURP �WKH�SDYHG�VXUIDFH�LV�HQRXJK��ZLWK�D�SDYHP HQW�VXUIDFH�
WKDW�WDSHUV�WRZDUGV�WKH�EXIIHU�VWULS��DV�LOOXVWUDWHG�LQ�WKH�) LJXUH�6L[ ���
�
) RU�GHWDLOHG�LQIRUP DWLRQ��UHIHU�WR�&KDSWHU�( LJKW�RI�0 HOERXUQH�: DWHU
V�' UDIW�
7HFKQLFDO�0 DQXDO�: 68 ' �( QJLQHHULQJ�3URFHGXUHV��6WRUP ZDWHU��
�
�

) DFW�6KHHW�� E��

%LRUHWHQWLRQ�V\ VWHP V�
�
7\ SLFDO�DSSOLFDWLRQ�VFDOH��VLWH�DQG�SUHFLQFW�
�
%LRUHWHQWLRQ�V\ VWHP V�ILOWHU�VWRUP ZDWHU�UXQ�RII�WKURXJK�D�YHJHWDWHG�VRLO�P HGLD�
OD\ HU��: DWHU�LV�WKHQ�FROOHFWHG�WKURXJK�SHUIRUDWHG�SLSHV��IORZLQJ�WR�GRZQVWUHDP �
ZDWHUZD\ V�RU�WR�VWRUDJH�IRU�UHXVH��7HP SRUDU\ �ZDWHU�SRROV�DERYH�WKH�VRLO�P HGLD�
SURYLGH�DGGLWLRQDO�WUHDWP HQW��DOORZLQJ�SROOXWDQWV�WR�VHWWOH��%LRUHWHQWLRQ�V\ VWHP V�
DUH�QRW�LQWHQGHG�WR�EH�LQILOWUDWLRQ�V\ VWHP V��7KH�P DLQ�P HWKRG�IRU�VWRUP ZDWHU�
GLVSHUVDO�LV�QRW�YLD�VRDNLQJ�LQWR�WKH�JURXQG�WR�UHSOHQLVK�JURXQGZDWHU�IORZV��$Q\ �
ORVV�LQ�UXQ�RII�LV�SUHGRP LQDQWO\ �DWWULEXWHG�WR�P DLQWDLQLQJ�ILOWHU�P HGLD�P RLVWXUH��
ZKLFK�LV�DOVR�WKH�YHJHWDWLRQ
V�JURZLQJ�P HGLD��
�
9HJHWDWLRQ�WKDW�JURZV�LQ�WKH�ILOWHU�P HGLD�HQKDQFHV�LWV�IXQFWLRQ�E\ ��

 �SUHYHQWLQJ�HURVLRQ�RI�WKH�ILOWHU�P HGLXP ��

 �FRQWLQXRXVO\ �EUHDNLQJ�XS�WKH�VRLO�WKURXJK�SODQW�JURZWK�WR�SUHYHQW�FORJJLQJ�RI�
WKH�V\ VWHP ��DQG�

 �SURYLGLQJ�ELRILOP V�RQ�SODQW�URRWV�WKDW�SROOXWDQWV�FDQ�DGVRUE�WR��
�
6HOHFWLQJ�DSSURSULDWH�ILOWUDWLRQ�P HGLD�P HDQV�EDODQFLQJ�WKH�SURYLVLRQ�RI�VXIILFLHQW�
K\ GUDXOLF�IORZ�WR�SXVK�ZDWHU�TXLFNO\ �WKURXJK�WKH�ILOWUDWLRQ��ZLWK�WKH�UHWHQWLRQ�RI�
HQRXJK�ZDWHU�WR�VXSSRUW�YHJHWDWLRQ�JURZWK��7\ SLFDOO\ ��D�VDQG\ �ORDP �W\ SH�P DWHULDO�
LV�VXLWDEOH��+RZHYHU��VRLOV�FDQ�EH�WDLORUHG�WR�SDUWLFXODU�YHJHWDWLRQ�W\ SHV�DQG�
WUHDWP HQWV�UHTXLUHP HQWV��
�
$SSOLFDWLRQ�DQG�GHVLJQ�RI�ELRUHWHQWLRQ�V\ VWHP V�DUH�W\ SLFDOO\ �OLP LWHG�E\ �WKHLU�
FDSDFLW\ �WR�UHP RYH�WRWDO�VXVSHQGHG�VROLGV��766���) LJXUH�( LJKW�SUHVHQWV�D�GHVLJQ�
FXUYH�IRU�SUHOLP LQDU\ �VL] LQJ�RI�D�ELRUHWHQWLRQ�V\ VWHP �LQ�0 HOERXUQH��,W�UHODWHV�
W\ SLFDO�SHUIRUP DQFH�WR�D�SHUFHQWDJH�RI�WKH�LP SHUYLRXV�FDWFKP HQW��
�
�
�
�
�
�



%LRUHWHQWLRQ�EDVLQV�
�
7KH�WUHDWP HQW�SURFHVV�LQ�ELRUHWHQWLRQ�EDVLQV�LV�VLP LODU�WR�ELRUHWHQWLRQ�VZDOHV��
7\ SLFDOO\ ��IORRG�IORZV�E\ SDVV�WKH�EDVLQ��SUHYHQWLQJ�KLJK�IORZ�YHORFLWLHV�WKDW�FDQ�
GLVORGJH�FROOHFWHG�SROOXWDQWV�DQG�VFRXU�YHJHWDWLRQ��%LRUHWHQWLRQ�GHYLFHV�FDQ�EH�
LQVWDOOHG�DW�YDULRXV�VFDOHV��IRU�H[ DP SOH��LQ�SODQWHU�ER[ HV��LQ�UHWDUGLQJ�EDVLQV�RU�LQ�
VWUHHWVFDSHV�LQWHJUDWHG�ZLWK�WUDIILF�FDOP LQJ�P HDVXUHV��
�
�

6Z DOH�ELRUHWHQWLRQ�V\ VWHP �
�
6ZDOH�ELRUHWHQWLRQ�V\ VWHP V��UHIHU�WR�) LJXUH�6HYHQ��SURYLGH�ERWK�VWRUP ZDWHU�
WUHDWP HQW�DQG�FRQYH\ DQFH�IXQFWLRQV��$ �ELRUHWHQWLRQ�V\ VWHP �LV�LQVWDOOHG�LQ�WKH�
VZDOH
V�EDVH��7KH�VZDOH�FRP SRQHQW�SURYLGHV�VWRUP ZDWHU�SUH�WUHDWP HQW�WR�
UHP RYH�FRDUVH�WR�P HGLXP �VHGLP HQWV�ZKLOH�WKH�ELRUHWHQWLRQ�V\ VWHP �UHP RYHV�ILQHU�
SDUWLFXODWHV�DQG�DVVRFLDWHG�FRQWDP LQDQWV��
�
$ �ELRUHWHQWLRQ�V\ VWHP �FDQ�EH�LQVWDOOHG�LQ�SDUW�RI�D�VZDOH��RU�DORQJ�WKH�IXOO�OHQJWK�
RI�D�VZDOH��GHSHQGLQJ�RQ�WUHDWP HQW�UHTXLUHP HQWV��7\ SLFDOO\ ��WKHVH�V\ VWHP V�
VKRXOG�EH�LQVWDOOHG�ZLWK�VORSHV�RI�EHWZHHQ�RQH�SHU�FHQW�DQG�IRXU�SHU�FHQW��,Q�
VWHHSHU�DUHDV��
FKHFN�GDP V
�DUH�UHTXLUHG�WR�UHGXFH�IORZ�YHORFLWLHV��) RU�P LOGHU�
VORSHV��DGHTXDWH�GUDLQDJH�LV�QHHGHG�WR�DYRLG�QXLVDQFH�ZDWHU�SRROLQJ��$ �
ELRUHWHQWLRQ�V\ VWHP �DORQJ�WKH�IXOO�OHQJWK�RI�WKH�VZDOH�FDQ�SURYLGH�QHFHVVDU\ �
GUDLQDJH��
�
5 XQ�RII�FDQ�EH�GLUHFWHG�LQWR�FRQYH\ DQFH�ELRUHWHQWLRQ�V\ VWHP V�HLWKHU�WKURXJK�
GLUHFW�VXUIDFH�UXQ�RII��XVLQJ�IOXVK�NHUEV��RU�IURP �DQ�RXWOHW�RI�D�SLSH�V\ VWHP ��
�
�

) DFW�6KHHW�� F��

6HGLP HQWDWLRQ��VHWWOLQJ��
�
7\ SLFDO�DSSOLFDWLRQ�VFDOH��SUHFLQFW�DQG�UHJLRQDO�
�
6HGLP HQWDWLRQ�UHP RYHV�SROOXWDQWV�IURP �WKH�ZDWHU�FROXP Q�E\ �JUDYLW\ �VHWWOLQJ��
5 HGXFHG�IORZ�YHORFLWLHV�DUH�D�QHFHVVDU\ �SDUW�RI�VHGLP HQWDWLRQ��DV�VORZLQJ�IORZ�
DOORZV�SDUWLFOHV�WR�VHWWOH��7\ SLFDOO\ ��FRDUVHU�SDUWLFOHV�DUH�UHP RYHG�P RUH�HDVLO\ �
WKDQ�ILQHU�SDUWLFOHV��( QKDQFHG�VHGLP HQWDWLRQ�SURFHVVHV�DOORZ�ILQHU�SDUWLFOHV�WR�
DJJUHJDWH�DQG�WKHQ�VHWWOH��
�
6HGLP HQWDWLRQ�RFFXUV�LQ�P DQ\ �ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�HOHP HQWV�LQFOXGLQJ��

 �VHGLP HQWDWLRQ�EDVLQV��




 �WDQNV��VWRUDJH�WDQNV��EDODQFLQJ�WDQNV��UDLQZDWHU�WDQNV��VWRUP ZDWHU�WDQNV���

 �SRQGV��ODNHV��DQG�

 �ZHWODQGV��
�
( DFK�RI�WKHVH�HOHP HQWV�UHGXFHV�IORZ�YHORFLW\ ��LQFUHDVLQJ�WKH�UHWHQWLRQ�WLP H�DQG�
GHFUHDVLQJ�WXUEXOHQFH��DOORZLQJ�VHWWOLQJ�WR�RFFXU��
�
�

' HVLJQ�FRQVLGHUDWLRQV�
�
7KH�NH\ �GHVLJQ�SDUDP HWHUV�DUH�WKH�VHGLP HQW
V�WHUP LQDO�VHWWOLQJ�YHORFLW\ ��SULP DULO\ �
GHSHQGHQW�RQ�VKDSH�DQG�GHQVLW\ ��DQG�K\ GUDXOLF�FRQGLWLRQV��ZDWHU�YHORFLW\ �DQG�
UHWHQWLRQ�WLP H���7KH�VHGLP HQW�VHSDUDWLRQ�GHYLFH�FDQ�WKHQ�EH�VL] HG��
6HGLP HQWDWLRQ�V\ VWHP V�JHQHUDOO\ �WDUJHW�FRDUVHU�SDUWLFOHV��) LQHU�SROOXWDQWV�UHTXLUH�
DGGLWLRQDO�WUHDWP HQW�GXH�WR�P RUH�FRP SOH[ �LQWHUDFWLRQV��,Q�WKH�FDVH�RI�ILQHU�
SROOXWDQWV��WKHLU�VL] H��VKDSH��VWUXFWXUH�DQG�FKDUJH�KDYH�D�JUHDWHU�LQIOXHQFH�RQ�
UHP RYDO��
�
�

6HGLP HQW�EDVLQV�
�
6HGLP HQW�EDVLQV�DUH�W\ SLFDOO\ �LQFRUSRUDWHG�LQWR�SRQG�RU�ZHWODQG�GHVLJQV��7KH�

H[ FODP DWLRQ�P DUN
�ZHWODQG�DW�WKH�1 DWLRQDO�$XVWUDOLD�%DQN�IRUHFRXUW�DW�' RFNODQGV�
LV�D�JRRG�H[ DP SOH�LQ�0 HOERXUQH��6HGLP HQW�EDVLQV�FDQ�GUDLQ�GXULQJ�SHULRGV�
ZLWKRXW�UDLQIDOO�DQG�WKHQ�ILOO�GXULQJ�UXQ�RII�HYHQWV��7KH\ �DUH�IUHTXHQWO\ �XVHG�GXULQJ�
FRQVWUXFWLRQ�DFWLYLWLHV�DQG�DV�SUH�WUHDWP HQW�IRU�HOHP HQWV�VXFK�DV�ZHWODQGV��
LQFOXGLQJ�LQOHW�SRQGV��6HGLP HQW�EDVLQV�DUH�VL] HG�DFFRUGLQJ�WR�WKH�GHVLJQ�VWRUP �
GLVFKDUJH�DQG�WKH�UHFRP P HQGHG�WDUJHW�SDUWLFOH�VL] H�LV�� �� � � P P ��
�
7KH�ODUJH�TXDQWLW\ �RI�FRDUVH�VHGLP HQW�FDUULHG�LQ�VWRUP ZDWHU�UHTXLUHV�UHJXODU�
UHP RYDO�IURP �WKH�EDVLQ��&RDUVH�VHGLP HQWV�JHQHUDOO\ �KDYH�ORZ�FRQWDP LQDQW�
FRQFHQWUDWLRQV�DQG�VKRXOG�EH�NHSW�VHSDUDWH�IURP �WKH�ILQH�VHGLP HQWV��) LQH�
VHGLP HQWV�QRUP DOO\ �FRQWDLQ�WKH�KLJKHVW�FRQFHQWUDWLRQV�RI�FRQWDP LQDQWV��LQFOXGLQJ�
K\ GURFDUERQV�DQG�P HWDOV��WKHUHIRUH�LQFXUULQJ�KLJKHU�ZDVWH�GLVSRVDO�FRVWV��
6HGLP HQW�EDVLQV�DUH�GHVLJQHG�WR�UHWDLQ�SUHGRP LQDQWO\ �WKH�FRDUVH�VHGLP HQW�
IUDFWLRQ��
�
0 DLQWHQDQFH�RI�VHGLP HQW�EDVLQV�LV�UHTXLUHG�HYHU\ �WZR�WR�ILYH�\ HDUV��GHSHQGLQJ�
RQ�WKH�FDWFKP HQW��0 DLQWHQDQFH�FDQ�LQFOXGH�GUDLQLQJ�WKH�EDVLQ�DQG�H[ FDYDWLQJ�
FROOHFWHG�VHGLP HQWV�IRU�ODQGILOO��7R�GUDLQ��VP DOOHU�EDVLQV�FDQ�EH�SXP SHG��ZKLOH�
ODUJHU�EDVLQV�VKRXOG�KDYH�DQ�XQGHU�GUDLQ��&RQVWUXFWLRQ�VLWHV�WKDW�SURGXFH�YHU\ �
ODUJH�VHGLP HQW�ORDGV��VKRXOG�EH�UHJXODUO\ �GH�VLOWHG��$ �VHGLP HQW�EDVLQ�ZLOO�
JHQHUDOO\ �UHTXLUH�UHVHWWLQJ�DIWHU�GHYHORSP HQW�LI�WKH�FDWFKP HQW�LV�FRP SOHWH��
�



�

6HOHFWLRQ�LVVXHV�
7KH�ORFDWLRQ�RI�D�VHGLP HQW�EDVLQ�LV�GHWHUP LQHG�E\ �DYDLODEOH�VSDFH�DQG�VXLWDEOH�
WRSRJUDSK\ ��DOWKRXJK�WHP SRUDU\ �
WXUNH\ �QHVW
�EDVLQV�FDQ�DOVR�EH�FRQVWUXFWHG��
2 XWOHW�FRQWUROV�DUH�LP SRUWDQW�IRU�WKH�EDVLQ
V�H[ WHQGHG�GHWHQWLRQ�IXQFWLRQ��DV�ZHOO�
DV�HQVXULQJ�DGHTXDWH�VHWWOLQJ�WLP H��2 XWOHW�VWUXFWXUHV�VKRXOG�EH�GHVLJQHG�IRU�HYHQ�
GHWHQWLRQ�WLP HV��IRU�H[ DP SOH�W\ SLFDOO\ �D�P XOWLSOH�OHYHO�RII�WDNH�ULVHU�ZLOO�UHJXODWH�
IORZ�WR�GRZQVWUHDP �ZHWODQG�RU�SRQG��
�
�

' HVLJQ�LVVXHV�
�
7KH�GHSWK�RI�D�VHGLP HQW�EDVLQ�LV�XVXDOO\ �VHW�WR�P LQLP LVH�ZHHG�JURZWK�DQG�WR�
DOORZ�IRU�DGHTXDWH�VWRUDJH�RI�FROOHFWHG�VHGLP HQWV��XVXDOO\ �D�P LQLP XP �RI�RQH�
P HWUH��' HWDLOHG�GHVLJQV�DUH�DYDLODEOH�IURP �0 HOERXUQH�: DWHU
V�' UDIW�: 68 ' �
( QJLQHHULQJ�3URFHGXUHV��6WRUP ZDWHU� ��
�
�

7DQNV��SRQGV�DQG�Z HWODQGV�
5 HGXFHG�IORZ�YHORFLWLHV�DQG�VWLOO�FRQGLWLRQV�FDQ�FDXVH�SK\ VLFDO�VHSDUDWLRQ�E\ �
VHGLP HQWDWLRQ�LQ�WDQNV��SRQGV�DQG�ZHWODQGV��) DFW�6KHHWV�� D��� E�DQG�� F�KDYH�
P RUH�LQIRUP DWLRQ��
�
�

$ GYDQFHG�VHGLP HQWDWLRQ�V\ VWHP V�
�
0 RUH�DGYDQFHG�VHGLP HQWDWLRQ�GHYLFHV��LQFOXGLQJ�FODULILHUV��FDQ�EH�LQFRUSRUDWHG�
LQWR�EODFNZDWHU��JUH\ ZDWHU�DQG�VHZHU�P LQLQJ�WUHDWP HQW�SURFHVVHV��7KHVH�
GHYLFHV�FRP ELQH�P HFKDQLFDO�DQG�SK\ VLFDO�GHVLJQ�SULQFLSOHV��XVHG�WR�HQKDQFH�
VHGLP HQWDWLRQ�ZLWK�WKH�P DLQ�DGYDQWDJH�EHLQJ�WKH�UHGXFHG�IRRWSULQW�UHTXLUHG��
�
�

) DFW�6KHHW�� G��

* URVV�SROOXWDQW�WUDSV��* 37V��
�
7\ SLFDO�DSSOLFDWLRQ�VFDOH��SUHFLQFW�DQG�UHJLRQDO�
�
* URVV�3ROOXWDQW�7UDSV��* 37V��DUH�LQVWDOOHG�LQ�WKH�&LW\ �RI�0 HOERXUQH�WR�VFUHHQ�
DQG�WUDS�OLWWHU�DQG�GHEULV�EHIRUH�LW�HQWHUV�RXU�ZDWHUZD\ V��6RP H�* 37V�DOVR�



UHP RYH�EHG�ORDG�VHGLP HQWV�DQG�VRP H�VXVSHQGHG�VHGLP HQWV�WKURXJK�UDSLG�
VHGLP HQWDWLRQ��7KH�&LW\ �RI�0 HOERXUQH�KDV�LQVWDOOHG�WHQ�* 37V��ZLWK�D�IXUWKHU�IRXU�
WR�EH�LQVWDOOHG�E\ �� � � � ��6RP H�JURVV�SROOXWDQW�WUDSV�KDYH�DOVR�EHHQ�LQVWDOOHG�E\ �
SULYDWH�GHYHORSHUV��
��
* URVV�3ROOXWDQW�7UDSV�DUH�FRP P RQO\ �XVHG�LQ�FRQYHQWLRQDO�GUDLQDJH�V\ VWHP V��
HLWKHU�LQ�SLSHV��DW�RXWIDOOV�RU�LQ�RSHQ�FKDQQHOV��7KH\ �FDQ�DOVR�EH�XVHG�DV�SUH�
WUHDWP HQWV�IRU�: 68 ' �HOHP HQWV�LQFOXGLQJ�WKH�SURWHFWLRQ�RI�UHKDELOLWDWHG�
ZDWHUZD\ V��7KH\ �DUH�GHVLJQHG�WR�UHWDLQ�VROLG�OLWWHU�WKDW�KDV�ZDVKHG�LQWR�WKH�
V\ VWHP ��ZLWKRXW�UHWDUGLQJ�IORZV�RU�LQFUHDVLQJ�ZDWHU�OHYHOV�LQ�WKH�GUDLQDJH�V\ VWHP ��
0 DQ\ �: 68 ' �HOHP HQWV�GR�QRW�UHTXLUH�D�* 37��HVSHFLDOO\ �WKRVH�ZLWK�VWUHHWVFDSH�
DQG�VRXUFH�FRQWURO�P HDVXUHV�EXIIHULQJ�WKH�VWRUP ZDWHU�GUDLQDJH�V\ VWHP �IURP �
FRQWULEXWLQJ�DUHDV���DV�WKH�HQWU\ �RI�OLWWHU�DQG�GHEULV�WR�WKH�VWRUP ZDWHU�V\ VWHP �LV�
UHVWULFWHG�E\ �ILOWUDWLRQ�P HGLD��
�
8 QOLNH�RWKHU�: 68 ' �HOHP HQWV��D�ZLGH�UDQJH�RI�FRP P HUFLDO�* URVV�3ROOXWDQW�7UDS�
SURGXFWV�DUH�DYDLODEOH�IURP �P RUH�WKDQ�� � �VXSSOLHUV�LQ�$XVWUDOLD��' LIIHUHQW�* 37V�
HP SOR\ �GLIIHUHQW�P HWKRGV�RI�OLWWHU�VHSDUDWLRQ�DQG�FRQWDLQP HQW��DQG�WKHLU�
SHUIRUP DQFHV�FDQ�YDU\ �JUHDWO\ ��7KHUH�DUH�DOVR�* 37V�GHVLJQHG�IRU�GLIIHUHQW�
FDWFKP HQW�VFDOHV��IURP �OHVV�WKDQ�RQH�KHFWDUH�WR�P RUH�WKDQ�� � � �KD��&KRRVH�DQ�
DSSURSULDWH�* 37�GHSHQGLQJ�RQ�VLWH�FRQGLWLRQV��7KH�&LW\ �RI�0 HOERXUQH�FDQ�JLYH�
DGYLFH�WR�SULYDWH�GHYHORSHUV�RQ�WKH�P RVW�DSSURSULDWH�* 37
V�IRU�D�VLWH�ZLWKLQ�WKH�
P XQLFLSDOLW\ ��
�
�

6HOHFWLRQ�LVVXHV�
�
,VRODWLQJ�DUHDV�WKDW�JHQHUDWH�KLJK�SROOXWDQW�ORDGV�LV�WKH�NH\ �WR�ORFDWLQJ�D�* 37��
* 37V�DUH�SULP DULO\ �VL] HG�RQ�K\ GUDXOLF�FRQVLGHUDWLRQV��VR�WKH�DP RXQW�RI�
FOHDQ
�
�JURVV�SROOXWDQW�IUHH��ZDWHU�WKDW�LV�WUHDWHG�VKRXOG�EH�P LQLP LVHG��* URVV�3ROOXWDQW�
7UDSV�DUH�JHQHUDOO\ �VL] HG�WR�WUHDW�WKUHH�P RQWK�WR�RQH�\ HDU�$5 ,�SHDN�IORZ��DQG�
ZRUN�EHVW�ZLWK�FDWFKP HQW�DUHDV�OHVV�WKDQ�� � � �KHFWDUHV��7KHVH�GHVLJQ�IORZ�UDWHV�
DUH�EDVHG�RQ�WUHDWLQJ�P RUH�WKDQ�� � �SHU�FHQW�RI�DQQXDO�UXQ�RII�YROXP H��
�
6HOHFWLQJ�D�* 37�P HDQV�EDODQFLQJ�WKH�OLIH�F\ FOH�FRVWV�RI�WKH�WUDS��FRP ELQLQJ�
FDSLWDO�DQG�RQJRLQJ�FRVWV���ZLWK�H[ SHFWHG�SROOXWDQW�UHP RYDO�SHUIRUP DQFH��: DWHU�
TXDOLW\ �UHTXLUHP HQWV�RI�WKH�GRZQVWUHDP �ZDWHU�ERG\ �DQG�DQ\ �VRFLDO�
FRQVLGHUDWLRQV�DOVR�QHHG�WR�EH�ORRNHG�DW��
�
$ �OLIH�F\ FOH�FRVW�DSSURDFK�WKDW�FRQVLGHUV�ORQJ�WHUP �RSHUDWLRQ�FRVWV��DQG�WKH�
EHQHILWV�RI�GLIIHUHQW�WUDSV�DVVHVVHG�RYHU�D�ORQJHU�SHULRG��LV�UHFRP P HQGHG��7KH�
RYHUDOO�FRVW�RI�* 37V�LV�RIWHQ�GHWHUP LQHG�E\ �P DLQWHQDQFH�FRVWV�UDWKHU�WKDQ�
FDSLWDO�FRVWV��
�
�



' HVLJQ�LVVXHV�
�
5 HJXODU�P DLQWHQDQFH�RI�* URVV�3ROOXWDQW�7UDSV�LV�HVVHQWLDO�IRU�WKHLU�VXFFHVV��
: KHQ�LQVWDOOLQJ�D�* 37��WKH�&LW\ �RI�0 HOERXUQH�IROORZV�D�P DLQWHQDQFH�SURJUDP ��,W�
LV�H[ SHFWHG�GHYHORSHUV�ZLOO�IROORZ�D�P DLQWHQDQFH�SURJUDP �DOVR��&OHDQLQJ�DW�OHDVW�
HYHU\ �WKUHH�P RQWKV�LV�XVXDOO\ �D�SDUW�RI�WKH�P DLQWHQDQFH�SURJUDP ��EXW�WKLV�FDQ�
GHSHQG�RQ�WKH�FDWFKP HQW�FKDUDFWHULVWLFV�DQG�VRXUFH�UHGXFWLRQ�LQLWLDWLYHV�WKDW�DUH�
DFWLYH�LQ�WKH�DUHD��$ �SRRUO\ �P DLQWDLQHG�* 37�ZLOO�QRW�RQO\ �IDLO�WR�WUDS�SROOXWDQWV��
EXW�P D\ �UHOHDVH�FRQWDP LQDQWV�E\ �OHDFKLQJ�IURP �WKH�FROOHFWHG�SROOXWDQWV��
�
�

) DFW�VKHHW�� D��

6XEVXUIDFH�IORZ �Z HWODQGV�
�
7\ SLFDO�DSSOLFDWLRQ�VFDOH��VLWH�DQG�SUHFLQFW�
�
: HWODQGV�DUH�D�FRP SOH[ �DVVHP EODJH�RI�ZDWHU��VRLOV��P LFUREHV��SODQWV��RUJDQLF�
GHEULV��DQG�LQYHUWHEUDWHV��,Q�VXEVXUIDFH�IORZ�ZHWODQGV��DOO�WKH�IORZ�LV�WKURXJK�WKH�
VRLO�VXEVWUDWD��DV�LOOXVWUDWHG�LQ�) LJXUH�1 LQH��7KH�VRLO�XVXDOO\ �KDV�D�KLJK�
SHUP HDELOLW\ �DQG�FRQWDLQV�JUDYHO�DQG�FRDUVH�VDQG��7KH�EHG�LV�SODQWHG�ZLWK�
DSSURSULDWH�YHJHWDWLRQ��$V�IORZ�SHUFRODWHV�WKURXJK�WKH�ZHWODQG��ELRORJLFDO�R[ \ JHQ�
GHP DQG��%2 ' ��DQG�WRWDO�VXVSHQGHG�VROLGV��766��DUH�SUHGRP LQDWHO\ �UHP RYHG�E\ �
ELRORJLFDO�GHFRP SRVLWLRQ��
�
6XEVXUIDFH�ZHWODQGV�DUH�DSSOLHG�LQ�ZDVWHZDWHU�DQG�JUH\ ZDWHU�WUHDWP HQW�V\ VWHP V�
ZKHUH�WKHUH�LV�D�UHODWLYHO\ �FRQVLVWHQW�LQ�IORZ�UDWH��,Q�FRP SDULVRQ��VXUIDFH�
ZHWODQGV�XVHG�WR�WUHDW�VWRUP ZDWHU�IORZV�P XVW�EH�GHVLJQHG�WR�FRSH�ZLWK�YDULDWLRQV�
LQ�IORZV�DV�D�UHVXOW�RI�UDLQIDOO�SDWWHUQV��6XEVXUIDFH�IORZ�ZHWODQGV�SURYLGH�D�ORZ�
FRVW��YHU\ �ORZ�HQHUJ\ ��QDWXUDO�WUHDWP HQW�V\ VWHP ��
�
6XEVXUIDFH�ZHWODQGV�DUH�D�SURYHQ�ZD\ �WR�UHP RYH�RUJDQLF�P DWWHU�DQG�VXVSHQGHG�
VROLGV�IURP �JUH\ ZDWHU�DQG�EODFNZDWHU��7KH\ �KDYH�EHHQ�XVHG�LQ�P DQ\ �SDUWV�RI�WKH�
ZRUOG��HVSHFLDOO\ �LQ�( XURSH��WR�WUHDW�JUH\ ZDWHU�LQ�KLJK�GHQVLW\ �GHYHORSP HQWV��
6XEVXUIDFH�ZHWODQGV�DUH�XVHG�LQ�$XVWUDOLD�WR�WUHDW�JUH\ ZDWHU��&ROOHJHV�DQG�
EXLOGLQJV�DW�&KDUOHV�6WXUW�8 QLYHUVLW\ �XVH�ZHWODQGV�VXFFHVVIXOO\ ��$ �VXEVXUIDFH�
ZHWODQG�LV�SURSRVHG�WR�WUHDW�ODXQGU\ �ZDWHU�IURP �WKH�' HSDUWP HQW�RI�+XP DQ�
6HUYLFHV�KRXVLQJ��WR�LUULJDWH�) LW] UR\ �* DUGHQV��: HWODQGV�SURYLGH�D�JRRG�TXDOLW\ �
HIIOXHQW�ZLWK�W\ SLFDO�DYHUDJH�HIIOXHQW�%2 ' �DQG�766�OHVV�WKDQ�� � �P J�O��
�
7KH�WUHDWP HQW�HQYLURQP HQW�ZLWKLQ�D�VXEVXUIDFH�ZHWODQG�LV�P RVWO\ �DQR[ LF�RU�
DQDHURELF��: KLOH�VRP H�R[ \ JHQ�LV�VXSSOLHG�WR�WKH�URRWV�LW�LV�OLNHO\ �WR�EH�XVHG�XS�LQ�
WKH�SURFHVV�RI�ELRP DVV�JURZWK�DQG��IRU�WKLV�UHDVRQ��VXEVXUIDFH�ZHWODQGV�DUH�
HIIHFWLYH�LQ�GHQLWULILFDWLRQ��



�
' XULQJ�GHVLJQ��DWWHQWLRQ�QHHGV�WR�EH�JLYHQ�WR�LQ�IORZ�GLVWULEXWLRQ��DQG�WKH�
SODFHP HQW�RI�ODUJHU�DJJUHJDWH�ZLWKLQ�WKH�LQOHW�] RQH��,W�LV�HVSHFLDOO\ �LP SRUWDQW��LQ�
VXEVXUIDFH�ZHWODQGV��WR�HQVXUH�WKDW�EORFNDJH�RI�WKH�LQOHW�] RQHV�LV�DYRLGHG��
%ORFNDJHV�FDQ�FDXVH�VKRUW�FLUFXLWLQJ�DQG�VXUIDFH�IORZ��,QOHW�DSHUWXUHV�QHHG�WR�EH�
ODUJH�HQRXJK�WR�DYRLG�DOJDO�JURZWK�EORFNDJHV��
�
3ULP DU\ �GHVLJQ�FULWHULD�IRU�VXEVXUIDFH�IORZ�ZHWODQGV�DUH��

 �GHWHQWLRQ�WLP H��

 �RUJDQLF�ORDGLQJ�UDWH��

 �K\ GUDXOLF�ORDGLQJ�UDWH��

 �P HGLD�VL] H��

 �EHG�GHSWK��DQG�

 �DVSHFW�UDWLR��
�
�

7\ SLFDO�6L] LQJ�
�
: HWODQGV�VKRXOG�EH�VL] HG�DW�RQH�WR�WZR�P HWUHV�VTXDUH�RI�VXUIDFH�DUHD�SHU�
SHUVRQ��7KH�GHVLJQ�LV�GHSHQGHQW�RQ�ZDWHU�TXDOLW\ ��VSHFLILFDOO\ �%2 ' �
FRQFHQWUDWLRQ��SODQW�VHOHFWLRQ�DQG�HQYLURQP HQWDO�FRQGLWLRQV�VXFK�DV�QDWXUDO�OLJKW��
' HSWKV�RI�VXEVXUIDFH�IORZ�ZHWODQGV�DUH�W\ SLFDOO\ �KDOI�D�P HWUH�EXW�QR�P RUH�WKDQ�
� �� �P HWUHV��7KH�7HUUDFHV�FDVH�VWXG\ �LQ�3DUW�7ZR�LOOXVWUDWHV�KRZ�VXEVXUIDFH�
ZHWODQGV�FDQ�EH�GHVLJQHG�IRU�D�VP DOO�LQQHU�FLW\ �KRXVH��
�
�

0 DLQWHQDQFH�
�
6XEVXUIDFH�IORZ�ZHWODQGV�UHTXLUH�URXWLQH�RSHUDWLRQ�DQG�P DLQWHQDQFH��
0 DLQWHQDQFH�SURFHGXUHV�LQFOXGH�URXWLQH�P RQLWRULQJ�RI�WKH�GLVWULEXWLRQ�DQG�
FROOHFWLRQ�V\ VWHP V��DQG�UHP RYDO�RI�VHWWOHG�VOXGJH�IURP �WKH�SUH�WUHDWP HQW�WDQN��
' HDG�SODQW�P DWHULDO�GRHV�QRW�QHHG�WR�EH�UHP RYHG�IURP �WKH�ZHWODQG��EXW�URXWLQH�
ZHHGLQJ�RI�WKH�ZHWODQG�V\ VWHP �LV�UHTXLUHG��
�
�

&RVW�
�
$ �ZHWODQG�GHVLJQHG�WR�WUHDW�JUH\ ZDWHU�IRU�� � � �SHRSOH�ZLOO�JHQHUDOO\ �FRVW�IURP �
� � � � �� � � �WR�� � � � �� � � ��DOWKRXJK�FRVWV�ZLOO�YDU\ �GHSHQGLQJ�RQ�VLWH�FRQVWUDLQWV�DQG�
WUHDWP HQW�ORDG��
�
�



5 HIHUHQFHV�
�
7KH�&( 5 ( 6 �ELRILOWHU�HP SOR\ V�D�UHHG�EHG�WR�WUHDW�LWV�ZDVWHZDWHU��6XEVXUIDFH�
ZHWODQGV�W\ SLFDOO\ �IRUP �D�FRP SRQHQW�RI�WKH�ODQGVFDSH�RQ�WKH�VLWH�DQG�WKXV�IRUP �
DQ�LQWHJUDO�SDUW�RI�WKH�DHVWKHWLFV�RI�D�UHVLGHQWLDO�GHYHORSP HQW��&( 5 ( 6 �ELRILOWHU���
ZZZ�FHUHV�RUJ�DX�
�
7\ SLFDO�RYHUVHDV�GHVLJQ�FULWHULD�DUH�SURYLGHG�LQ�&ULWHV�DQG�7FKREDQRJORXV�
�� � � � � �6P DOO�	 �' HFHQWUDOL] HG�: DVWHZDWHU�0 DQDJHP HQW�6\ VWHP V��0 F* UDZ�+LOO��
�
7KH�JHQHUDO�JXLGDQFH�RQ�VXEVXUIDFH�IORZ�ZHWODQGV�KDV�EHHQ�EURDGO\ �VRXUFHG�
IURP �' 1 5 0 �� � � � � � ��
�
�

) DFW�6KHHW�� E��

6XUIDFH�Z HWODQGV�
�
7\ SLFDO�DSSOLFDWLRQ�VFDOH��UHJLRQDO�DQG�SUHFLQFW�
�
&RQVWUXFWHG�VXUIDFH�ZHWODQG�V\ VWHP V��VXFK�DV�WKH�5 R\ DO�3DUN�DQG�' RFNODQGV�
3DUN�ZHWODQGV��XVH�HQKDQFHG�VHGLP HQWDWLRQ��ILQH�ILOWUDWLRQ�DQG�ELRORJLFDO�XSWDNH�
SURFHVVHV�WR�UHP RYH�SROOXWDQWV�IURP �VWRUP ZDWHU��7KH\ �JHQHUDOO\ �FRQVLVW�RI��

 �DQ�LQOHW�] RQH���D�VHGLP HQW�EDVLQ�IRU�WKH�UHP RYDO�RI�FRDUVH�VHGLP HQW���

 �D�P DFURSK\ WH�] RQH��D�VKDOORZ��KHDYLO\ �YHJHWDWHG�DUHD�IRU�WKH�UHP RYDO�RI�ILQH�
SDUWLFXODWHV�DQG�XSWDNH�RI�VROXEOH�SROOXWDQWV���DQG�

 �D�KLJK�IORZ�E\ SDVV�FKDQQHO��WR�SURWHFW�WKH�P DFURSK\ WH�] RQH�LQ�WLP HV�RI�KHDY\ �
UDLQIDOO���
�
) DFW�6KHHW�� F�KDV�P RUH�LQIRUP DWLRQ�RQ�VHGLP HQWDWLRQ��
�
: HWODQG�SURFHVVHV�DUH�LP SURYHG�E\ �VORZO\ �SDVVLQJ�UXQ�RII�WKURXJK�KHDYLO\ �
YHJHWDWHG�DUHDV��DOORZLQJ�SODQWV�WR�ILOWHU�VHGLP HQWV�DQG�SROOXWDQWV�IURP �WKH�ZDWHU��
%LRILOP V�WKDW�JURZ�RQ�SODQWV�DEVRUE�QXWULHQWV�DQG�RWKHU�DVVRFLDWHG�FRQWDP LQDQWV��
�
: KLOH�ZHWODQGV�FDQ�SOD\ �DQ�LP SRUWDQW�UROH�LQ�VWRUP ZDWHU�WUHDWP HQW��WKH\ �FDQ�DOVR�
KDYH�VLJQLILFDQW�FRP P XQLW\ �EHQHILWV��: HWODQGV�SURYLGH�KDELWDW�IRU�ZLOGOLIH�DQG�D�
IRFXV�IRU�UHFUHDWLRQ��VXFK�DV�ZDONLQJ�SDWKV�DQG�UHVWLQJ�DUHDV��7KH\ �FDQ�DOVR�
LP SURYH�WKH�XUEDQ�HQYLURQP HQW�DQG�FDQ�EH�D�FHQWUDO�ODQGVFDSH�IHDWXUH��7KH�&LW\ �
RI�0 HOERXUQH�VWURQJO\ �VXSSRUWV�HQJDJLQJ�WKH�FRP P XQLW\ �LQ�ZHWODQG�GHVLJQ��
�
: HWODQG�V\ VWHP V�SURYLGH�IORRG�SURWHFWLRQ�ZKHQ�XVHG�LQ�UHWDUGLQJ�EDVLQV��$Q�
RSHQ�ZDWHU�ERG\ �RU�SRQG�DW�WKH�GRZQVWUHDP �HQG�RI�D�ZHWODQG�FDQ�SURYLGH�ZDWHU�
VWRUDJH�IRU�UHXVHV��VXFK�DV�LUULJDWLRQ��



�
: HWODQGV�FDQ�EH�FRQVWUXFWHG�RQ�P DQ\ �VFDOHV��IURP �VP DOO�VFDOHV��KRXVH�EORFN�
VLWHV�WR�ODUJH�SUHFLQFW�DQG�UHJLRQDO�V\ VWHP V��,Q�KLJKO\ �XUEDQ�DUHDV�WKH\ �FDQ�KDYH�
D�
KDUG�HGJH�IRUP 
�DQG�EH�SDUW�RI�D�VWUHHWVFDSH�RU�EXLOGLQJ�IRUHFRXUWV�VXFK�DV�WKH�
' RFNODQGV�GHYHORSP HQW��&DVH�6WXG\ �7KUHH���,Q�UHJLRQDO�VHWWLQJV�WKH\ �FDQ�FRYHU�
P RUH�WKDQ�� � �KD�DQG�SURYLGH�VLJQLILFDQW�KDELWDW�IRU�ZLOGOLIH��
�
�

,QOHW�] RQH�
�
7KH�ZHWODQG�LQOHW�] RQH��RU�VHGLP HQW�EDVLQ��UHJXODWHV�IORZ�LQWR�WKH�P DFURSK\ WH�
] RQH�DQG�UHP RYHV�FRDUVH�VHGLP HQWV��7KH�LQOHW�] RQH�DOORZV�WKH�HQJDJHP HQW�RI�D�
E\ SDVV�SDWKZD\ �RQFH�WKH�P DFURSK\ WH�] RQH�KDV�UHDFKHG�LWV�RSHUDWLQJ�FDSDFLW\ ���
�
7KH�LQOHW�] RQH�UHGXFHV�IORZ�YHORFLWLHV�DQG�HQFRXUDJHV�VHWWOLQJ�RI�VHGLP HQWV�IURP �
WKH�ZDWHU�FROXP Q��,QOHW�] RQHV�FDQ�GUDLQ�GXULQJ�GU\ �SHULRGV�DQG�WKHQ�ILOO�GXULQJ�
UXQ�RII�HYHQWV��7KH\ �DUH�VL] HG�DFFRUGLQJ�WR�SUHGLFWHG�VWRUP �GLVFKDUJHV�DQG�
WDUJHW�SDUWLFOH�VL] HV�IRU�WUDSSLQJ��
�
6HGLP HQW�EDVLQ�P DLQWHQDQFH�LV�XVXDOO\ �UHTXLUHG�HYHU\ �WZR�WR�ILYH�\ HDUV��
6HGLP HQW�EDVLQV�VKRXOG�EH�GHVLJQHG�WR�UHWDLQ�FRDUVH�VHGLP HQWV�RQO\ ��7KH�
UHFRP P HQGHG�SDUWLFOH�VL] H�LV�� �� � � P P ��+LJKHVW�FRQWDP LQDQW�FRQFHQWUDWLRQV�DUH�
DVVRFLDWHG�ZLWK�ILQH�VHGLP HQWV�DQG�WKHUHIRUH�ZDVWH�GLVSRVDO�FRVWV�IRU�ILQH�
VHGLP HQWV�FDQ�EH�P XFK�KLJKHU��
�
�

0 DFURSK\ WH�] RQH�
�
,W�LV�LP SRUWDQW�WKDW�WKH�P DFURSK\ WH�] RQH�FDQ�DFKLHYH�ZHOO�GLVWULEXWHG�IORZV��DEOH�
WR�SDVV�WKURXJK�YDULRXV�EDQGV�RI�YHJHWDWLRQ��6WURQJ�YHJHWDWLRQ�JURZWK�LV�QHHGHG�
IRU�WKH�ILOWUDWLRQ�SURFHVV��DQG�WR�ZLWKVWDQG�IORZV�WKURXJK�WKH�V\ VWHP ��9HJHWDWLRQ�
VHOHFWLRQ�ZLOO�GHSHQG�RQ�WKH�UHJLRQDO�FOLP DWH��) ORZ�DQG�ZDWHU�OHYHO�YDULDWLRQV�DQG�
P D[ LP XP �YHORFLWLHV�DUH�DOVR�LP SRUWDQW�FRQVLGHUDWLRQV��7KHVH�FDQ�EH�FRQWUROOHG�
ZLWK�DQ�DSSURSULDWH�RXWOHW�VWUXFWXUH��
�
' LIIHUHQW�] RQHV�LQ�D�P DFURSK\ WH�V\ VWHP �SHUIRUP �GLIIHUHQW�IXQFWLRQV��( SKHP HUDO�
DUHDV�DUH�RIWHQ�XVHG�DV�RUJDQLF�P DWWHU�WUDSV��7KHVH�DUHDV�EHFRP H�ZHW�DQG�GU\ �
UHJXODUO\ �DQG�WKXV�HQKDQFH�WKH�EUHDNGRZQ�SURFHVV�RI�RUJDQLF�YHJHWDWLRQ��0 DUVK�
DUHDV�SURP RWH�HSLSK\ WH��ELRILOP V��JURZWK�DQG�ILOWUDWLRQ�RI�UXQ�RII��( SLSK\ WHV�XVH�
WKH�SODQWV�DV�VXEVWUDWH�DQG�FDQ�HIIHFWLYHO\ �SURP RWH�DGKHVLRQ�RI�ILQH�FROORLGDO�
SDUWLFXODWHV�WR�ZHWODQG�YHJHWDWLRQ�DQG�XSWDNH�RI�QXWULHQWV��* HQHUDOO\ ��WKHUH�DUH�
DUHDV�RI�RSHQ�ZDWHU�VXUURXQGLQJ�WKH�RXWOHW�RI�ZHWODQGV��7KHVH�FDQ�LQFUHDVH�8 9 �
GLVLQIHFWLRQ�DQG�SURYLGH�KDELWDW�IRU�ILVK�DQG�RWKHU�DTXDWLF�VSHFLHV��
�



2 SWLP DO�GHWHQWLRQ�WLP HV�LQ�WKH�ZHWODQG��W\ SLFDOO\ �GHVLJQHG�IRU�� � �KRXUV��HQVXUH�
GHVLUHG�SHUIRUP DQFH��7KH�P DFURSK\ WH�] RQH�RXWOHW�P XVW�WKHUHIRUH�EH�VL] HG�
DFFRUGLQJO\ ��0 XOWLSOH�OHYHO�RULILFH�ULVHU�RXWOHWV�DUH�FRQVLGHUHG�WR�JLYH�WKH�P RVW�
XQLIRUP �GHWHQWLRQ�WLP HV�IRU�ZHWODQGV��6L] LQJ�FXUYHV�IRU�ZHWODQGV�DUH�SUHVHQWHG�LQ�
) LJXUH�7HQ��ZLWK�WRWDO�QLWURJHQ��71 ��WKH�OLP LWLQJ�GHVLJQ�SDUDP HWHU��) RU�D�GHVLUHG�
SHUIRUP DQFH��W\ SLFDOO\ �� � �SHU�FHQW�71 �UHGXFWLRQ���WKH�UHTXLUHG�ZHWODQG�VXUIDFH�
DUHD�LV�FDOFXODWHG�DV�D�SHUFHQWDJH�RI�WKH�LP SHUYLRXV�FDWFKP HQW�DUHD�WR�EH�
WUHDWHG��JLYHQ�D�0 HOERXUQH�ORFDWLRQ�XVLQJ�DYHUDJH�UDLQIDOO�UDWHV��
�
�

) DFW�6KHHW�� F��

3RQGV�DQG�/ DNHV�
�
7\ SLFDO�$SSOLFDWLRQ�6FDOH��3UHFLQFW�DQG�5 HJLRQDO�
�
,Q�WKH�FRQWH[ W�RI�: 68 ' ��SRQGV�DQG�ODNHV�DUH�DUWLILFLDO�ERGLHV�RI�RSHQ�ZDWHU�
XVXDOO\ �IRUP HG�E\ �D�VLP SOH�GDP �ZDOO�ZLWK�D�ZHLU�RXWOHW�VWUXFWXUH��3RQGV�LQ�WKH�
&LW\ �RI�0 HOERXUQH�QRW�RQO\ �SURYLGH�DQ�DHVWKHWLF�TXDOLW\ �EXW�DUH�DOVR�IXQFWLRQDO��
3RQGV�DQG�ODNHV�W\ SLFDOO\ �KDYH�D�ZDWHU�GHSWK�WKDW�LV�JUHDWHU�WKDQ�� �� �P ��7KHUH�LV�
XVXDOO\ �D�VP DOO�ZDWHU�OHYHO�IOXFWXDWLRQ��DOWKRXJK�P RUH�UHFHQWO\ �GHVLJQHG�V\ VWHP V�
P D\ �KDYH�ULVHU�VW\ OH�RXWOHWV��7KLV�DOORZV�IRU�H[ WHQGHG�GHWHQWLRQ�DQG�ORQJHU�
WHP SRUDU\ �VWRUDJH���
�
3RQGV�SURP RWH�SDUWLFOH�VHGLP HQWDWLRQ��DGVRUSWLRQ�RI�QXWULHQWV�E\ �SK\ WRSODQNWRQ�
DQG�8 9�GLVLQIHFWLRQ��7KH\ �FDQ�EH�XVHG�DV�VWRUDJHV�IRU�UHXVH�VFKHP HV�DQG�XUEDQ�
ODQGIRUP �IHDWXUHV�IRU�UHFUHDWLRQ�DV�ZHOO�DV�ZLOGOLIH�KDELWDW��2 IWHQ�ZHWODQGV�ZLOO�
IORZ�LQWR�SRQGV�DQG�WKH�ZDWHU�ERG\ �HQKDQFHV�WKH�ORFDO�ODQGVFDSH��
�
3RQGV�FDQ�EH�XVHG�IRU�ZDWHU�TXDOLW\ �WUHDWP HQW��W\ SLFDOO\ �LQ�DUHDV�ZKHUH�ZHWODQGV�
DUH�XQIHDVLEOH�VXFK�DV�ZKHUH�WKHUH�LV�YHU\ �VWHHS�WHUUDLQ��,Q�WKHVH�FDVHV��SRQGV�
VKRXOG�EH�GHVLJQHG�WR�VHWWOH�ILQH�SDUWLFOHV�DQG�SURP RWH�VXEP HUJHG�P DFURSK\ WH�
JURZWK��$TXDWLF�YHJHWDWLRQ�DOVR�SOD\ V�DQ�LP SRUWDQW�IXQFWLRQ�LQ�ZDWHU�TXDOLW\ �
P DQDJHP HQW��) ULQJLQJ�YHJHWDWLRQ��LV�QHFHVVDU\ �WR�UHGXFH�EDQN�HURVLRQ�DQG�LV�
DHVWKHWLFDOO\ �SOHDVLQJ��KRZHYHU�LW�GRHV�QRW�FRQWULEXWH�JUHDWO\ �WR�LP SURYLQJ�ZDWHU�
TXDOLW\ ��
�
3RQGV�SURYLGH�D�YDOXDEOH�VWRUDJH�RI�ZDWHU�WKDW�FDQ�SRWHQWLDOO\ �EH�UHXVHG��VXFK�
DV�IRU�LUULJDWLRQ��3RQGV�RU�ODNHV�FDQ�EH�IRFDO�SRLQWV�LQ�UHVLGHQWLDO�GHYHORSP HQWV��
ZLWK�KRXVHV�DQG�VWUHHWV�KDYLQJ�DVSHFW�RYHU�RSHQ�ZDWHU��
�
3RQGV�DUH�VHOGRP �XVHG�DV�
VWDQG�DORQH
�VWRUP ZDWHU�WUHDWP HQW�P HDVXUHV��$V�D�
P LQLP XP ��RUQDP HQWDO�SRQGV�UHTXLUH�SUH�WUHDWP HQW�ZLWK�VHGLP HQW�EDVLQV��7KH�
VHGLP HQW�EDVLQV�UHTXLUH�UHJXODU�P DLQWHQDQFH��UHIHU�WR�IDFW�VKHHW�� F�IRU�P RUH�



GHWDLOV���,Q�P DQ\ �FDVHV��WKHVH�SRQGV�XOWLP DWHO\ �EHFRP H�WKH�RUQDP HQWDO�ZDWHU�
ERG\ �WKDW�UHTXLUH�ZDWHU�TXDOLW\ �SURWHFWLRQ��
�
7KHUH�KDYH�EHHQ�FDVHV�ZKHUH�ZDWHU�TXDOLW\ �SUREOHP V�LQ�RUQDP HQWDO�SRQGV�DQG�
ODNHV�DUH�FDXVHG�E\ �SRRU�LQIORZ�ZDWHU�TXDOLW\ ��HVSHFLDOO\ �KLJK�RUJDQLF�ORDG��
LQIUHTXHQW�ZDWHU�ERG\ �
WXUQRYHU
�DQG�LQDGHTXDWH�P L[ LQJ��' HWDLOHG�P RGHOOLQJ�P D\ �
EH�QHFHVVDU\ �WR�WUDFN�WKH�IDWH�RI�QXWULHQWV�DQG�FRQVHTXHQWLDO�DOJDO�JURZWK�LQ�WKH�
ZDWHU�ERG\ �GXULQJ�SHULRGV�RI�ORZ�LQIORZ��DQG�WKXV�ORQJ�GHWHQWLRQ�SHULRG���$V�D�
JHQHUDO�UXOH��LW�LV�UHFRP P HQGHG�WKDW�WKH�P HDQ�WXUQRYHU�SHULRG�IRU�ODNHV�GXULQJ�
WKH�VXP P HU�SHULRGV�VKRXOG�EH�LQ�WKH�RUGHU�RI�� � �WR�� � �GD\ V��L�H��WKH�ODNH�YROXP H�
VKRXOG�QRW�EH�JUHDWHU�WKDQ�WKH�YROXP H�RI�FDWFKP HQW�UXQ�RII�W\ SLFDOO\ �JHQHUDWHG�
RYHU�D�� � �WR�� � �GD\ �SHULRG�LQ�WKH�VXP P HU�P RQWKV���,Q�WKH�DEVHQFH�RI�WKHVH�
K\ GURORJLF�FRQGLWLRQV��LW�P D\ �EH�QHFHVVDU\ �WR�LQWURGXFH�D�ODNH�P DQDJHP HQW�SODQ�
WR�UHGXFH�WKH�ULVN�RI�DOJDO�EORRP V�GXULQJ�WKH�GU\ �VHDVRQ��,Q�VSLWH�RI�WKLV��WKHUH�
P D\ �EH�DQ�REMHFWLYH�WR�P D[ LP LVH�WKH�VL] H�RI�WKH�SRQG�DV�D�ZDWHU�IHDWXUH�IRU�
UHVLGHQWLDO�GHYHORSP HQW��
�
�

) DFW�6KHHW�� D��

%LRORJLFDO�WUHDWP HQW�SURFHVVHV���VXVSHQGHG�JURZ WK�
V\ VWHP V�
�
7\ SLFDO�DSSOLFDWLRQ�VFDOH��VLWH�DQG�SUHFLQFW�
�
%LRORJLFDO�WUHDWP HQW�SURFHVVHV�DUH�FRP SOH[ ��HQJLQHHUHG�V\ VWHP V�GHVLJQHG�WR�
DFFHOHUDWH�QDWXUDO�ELRORJLFDO�SURFHVVHV�WR�UHP RYH�VROXEOH��DQG�VRP H�LQVROXEOH��
SROOXWDQWV�IURP �ZDWHU��6XVSHQGHG�JURZWK�V\ VWHP V�XVH�P LFUR�RUJDQLVP V�IUHHO\ �
VXVSHQGHG�LQ�ZDWHU�WR�R[ LGLVH�RUJDQLF�DQG�DP P RQLXP �QLWURJHQ��WR�QLWUDWH�
QLWURJHQ���GHFUHDVH�VXVSHQGHG�VROLGV�FRQFHQWUDWLRQV��DQG�UHGXFH�SDWKRJHQ�
FRQFHQWUDWLRQV��5 HDG�RQ�IRU�H[ DP SOHV�RI�ELRORJLFDO�WUHDWP HQW�SURFHVVHV��
�
�
�
�

$FWLYDWHG�VOXGJH�SURFHVV�
�
$FWLYDWHG�VOXGJH�LV�D�VXVSHQVLRQ�RI�P LFUR�RUJDQLVP V�LQ�ZDWHU��7KH�P LFUR�
RUJDQLVP V�DUH�DFWLYDWHG�E\ �DLU�XVHG�WR�SURYLGH�R[ \ JHQ��7KH�DFWLYDWHG�VOXGJH�
SURFHVV�LV�DQ�DHURELF�VXVSHQGHG�JURZWK�SURFHVV��
�



3URFHVVLQJ�DQG�GLVSRVDO�RI�D�UHODWLYHO\ �ODUJH�TXDQWLW\ �RI�VOXGJH�P XVW�EH�
FRQVLGHUHG�LQ�WKH�GHVLJQ�DQG�RSHUDWLRQ��LQ�DGGLWLRQ�WR�HQHUJ\ �UHTXLUHP HQWV�IRU�
DHUDWLRQ��
�
7KLV�WUHDWP HQW�LV�LGHDO�IRU�EODFNZDWHU�WUHDWP HQW��GXH�WR�LWV�KLJK�RUJDQLF�
FRQFHQWUDWLRQ��$ �P LQLP XP �QXWULHQW�OHYHO�LV�DOVR�UHTXLUHG�IRU�RSWLP DO�SHUIRUP DQFH��
+HQFH�WKHVH�V\ VWHP V�DUH�P RUH�VXLWHG�WR�EODFNZDWHU�UDWKHU�WKDQ�JUH\ ZDWHU�
WUHDWP HQW��
�
�

6HTXHQFLQJ�EDWFK�UHDFWRU��6%5 ��
�
$ �VHTXHQFLQJ�EDWFK�UHDFWRU��6%5 ��LV�DQ�DFWLYDWHG�VOXGJH�SURFHVV�ZKHUH�DOO�WKH�
P DLQ�WUHDWP HQW�VWHSV�RFFXU�LQ�WKH�VDP H�UHDFWRU��DV�LOOXVWUDWHG�LQ�) LJXUH�� � ���7KH�
VHTXHQFH�WKDW�RFFXUV�ZLWKLQ�D�EDWFK�UHDFWRU�XVXDOO\ �UXQV�OLNH�WKLV��

 �ILOO�ZLWK�LQIOXHQW��

 �UHDFW��XVXDOO\ �ZLWK�DHUDWLRQ���

 �VHWWOH��

 �GUDZ�DQG�GHFDQW��DQG�

 �LGOH��
�
$ �YDULDWLRQ�RQ�WKLV�WUXH�EDWFK�UHDFWRU�LV�D�FRQWLQXRXV�IORZ�UHDFWRU�WKDW�ILOOV�DQG�
ZLWKGUDZV�GXULQJ�WKH�F\ FOH��
�
�

7UHDWP HQW�YDULDWLRQV�
�
3XUH�R[ \ JHQ�DFWLYDWHG�VOXGJH�SURFHVVHV�DHUDWH�ZLWK�FRQYHQWLRQDO�DFWLYDWHG�
VOXGJH�SURFHVVHV�ZLWK�SXUH�R[ \ JHQ�DQG�XVXDOO\ �UHTXLUH�VXSSOHP HQWDU\ �P L[ LQJ�
GXH�WR�WKH�GHFUHDVHG�JDV�IORZ�UDWH��
�
$FWLYDWHG�VOXGJH�SURFHVVHV�DGG�DFWLYDWHG�FDUERQ�WR�HQKDQFH�WUHDWP HQW��
SDUWLFXODUO\ �E\ �DGVRUSWLRQ��DQG�SURYLGH�D�VXUIDFH�IRU�ELRILOP �JURZWK��
�
$GYDQFHG�ELRORJLFDO�SURFHVVHV�FUHDWH�FRQGLWLRQV�WR�VXLW�VSHFLILF�P LFURELDO�
SURFHVVHV�WDUJHWLQJ�HQKDQFHG�QLWURJHQ�UHP RYDO�DQG�SKRVSKRUXV�XSWDNH��
�
�

7\ SLFDO�VL] LQJ�
�
) RU�D�IORZ�RI�� � � � � �NO�G�DQ�DUHD�RI�� � P � �LV�W\ SLFDOO\ �UHTXLUHG��$V�D�W\ SLFDO�UXOH�RI�
WKXP E�WKH�IRRWSULQW�IRU�D�VXVSHQGHG�JURZWK�V\ VWHP �LV�DERXW�� �� P � �SHUVRQ��
�



�

0 DLQWHQDQFH�
�
$OO�P HFKDQLFDO�LQSXWV�ZLOO�UHTXLUH�UHJXODU�P DLQWHQDQFH��3HULRGLF�GH�VOXGJLQJ�RI�
UHDFWRU�YHVVHOV�LV�DOVR�UHTXLUHG��2 SHUDWLRQ�FRVWV�LQFOXGH�OLTXLG�SXP SLQJ�DQG�
HQHUJ\ �WR�RSHUDWH�WKH�DHUDWRU��
�
�

7\ SLFDO�&RVW�
� � � � �� � � �WR�� � � � �� � � �IRU�D�FRP SOHWH�VXVSHQGHG�JURZWK�V\ VWHP ��
�
�

0 HP EUDQH�ELRUHDFWRU�
�
$ �P HP EUDQH�ELRUHDFWRU��0 %5 ��FRP ELQHV�D�ELRORJLFDO�UHDFWRU�DQG�P HP EUDQH�
ILOWUDWLRQ�LQWR�RQH�SURFHVV��7KH�WUHDWP HQW�SURFHVV�KDV�D�VP DOO�IRRWSULQW�DQG�
JHQHUDWHV�KLJK�TXDOLW\ �HIIOXHQW�ZLWK�ORZ�766��%2 ' ��DQG�WXUELGLW\ ��7KHVH�DUH�
UHODWLYHO\ �QHZ�SURFHVVHV��$ �GHP RQVWUDWLRQ�SODQW�KDV�EHHQ�LQVWDOOHG�DW�: HUULEHH��
�
7KHUH�DUH�WZR�EDVLF�FRQILJXUDWLRQV�IRU�D�0 %5 ��D�VXEP HUJHG��LQWHJUDWHG�
ELRUHDFWRU�WKDW�LP P HUVHV�WKH�P HP EUDQH�ZLWKLQ�WKH�DFWLYDWHG�VOXGJH�UHDFWRU�DQG�D�
ELRUHDFWRU�ZLWK�DQ�H[ WHUQDO�P HP EUDQH�XQLW��
�
0 HP EUDQH�ELRUHDFWRUV�DUH�D�SURYHQ��UHOLDEOH�WUHDWP HQW�WHFKQRORJ\ ��XVHG�
H[ WHQVLYHO\ �LQ�- DSDQ�IRU�JUH\ ZDWHU�DQG�EODFNZDWHU�UHXVH�V\ VWHP V��0 %5 V�WKDW�
FRP ELQH�ILOWUDWLRQ�DQG�ELRORJLFDO�WUHDWP HQW�LQ�RQH�V\ VWHP �SURYLGH�D�VP DOO�IRRWSULQW�
DQG�UHSODFH�WKH�QHHG�IRU�D�VHSDUDWH�ILOWUDWLRQ�SURFHVV��0 %5 V�DOVR�SURYLGH�KLJK�
TXDOLW\ �HIIOXHQW�DQG�ZLOO�P HHW�DOP RVW�DOO�KHDOWK�FULWHULD�JXLGHOLQHV��
�
0 HP EUDQH�UHSODFHP HQW�LV�FRVWO\ �DQG�VR�WKH�OLIH�RI�WKH�P HP EUDQH�LV�DQ�LP SRUWDQW�
LVVXH��,Q�VRP H�FDVHV��RSHUDWLQJ�H[ SHULHQFHV�KDV�VKRZQ�P HP EUDQHV�QHHG�WR�EH�
UHSODFHG�HYHU\ �WZR�\ HDUV�LQVWHDG�RI�DQ�H[ SHFWHG�ILYH�\ HDUV��&RQWURO�RI�P HP EUDQH�
IRXOLQJ�LV�DQ�LP SRUWDQW�RSHUDWLRQDO�LVVXH��,I�IRXOLQJ�LV�QRW�FRQWUROOHG��P HP EUDQHV�
ZLOO�ZHDU�TXLFNHU��DQG�WKHUH�ZLOO�EH�LQFUHDVHG�HQHUJ\ �FRVWV�DQG�D�GHFUHDVH�LQ�
HIIOXHQW�TXDOLW\ ��0 %5 V�DOVR�KDYH�KLJKHU�FDSLWDO�FRVW�DQG�HQHUJ\ �FRVWV�WKDQ�RWKHU�
WUHDWP HQW�V\ VWHP V��
�
�

7\ SLFDO�6L] LQJ�
�
0 %5 V�KDYH�D�FRP SDFW�IRRWSULQW�ZLWK�OHVV�WKDQ�� �� �P � �SHU�SHUVRQ�UHTXLUHG��
�



�

7\ SLFDO�&RVW�
�
� � � � �� � � �IRU�D�� � � N/ �GD\ �SODQW�ZLWK�RSHUDWLQJ�FRVWV�IRU�P DLQWHQDQFH�DQG�
P HP EUDQH�UHSODFHP HQW�DSSUR[ LP DWHO\ �� � � �� � � �SHU�\ HDU��
�
�

6XSSOLHUV�
�
0 %5 �VXSSOLHUV�LQFOXGH��

 �( QYLURQP HQWDO�6ROXWLRQV�,QWHUQDWLRQDO��ZZZ�HQYLURQ�FRP �DX���6XSSOLHU�RI�
. XERWD�0 %5 V��

 �$TXDWHF�0 D[ FRQ��ZZZ�DTXDWHFP D[ FRQ�FRP �DX�VHZDJHWUHDWP HQW��

 �9LYHQGL
V�SDFNDJH�WUHDWP HQW�SODQW���7KH�P HP EUDQH�ELRUHDFWRU�FRQVLVWV�RI�DQ�
DFWLYDWHG�VOXGJH�SURFHVV��IROORZHG�E\ �D�P LFURILOWUDWLRQ�SODQW�KRXVHG�DV�D�VNLG�
P RXQWHG�SDFNDJH�SODQW��$Q�RSWLRQDO�FKHP LFDO�GRVLQJ�V\ VWHP �IRU�SKRVSKRURXV�
UHP RYDO�FDQ�EH�LQFOXGHG��ZZZ�YLYHQGLZDWHU�FRP �DX���
�
5 HIHU�WR�ZZZ�P HP EUDQH�ELRUHDFWRU�FRP �IRU�P RUH�LQIRUP DWLRQ��
�
�

2 WKHU�WUHDWP HQWV�DQG�UHIHUHQFHV�
�
7KLV�IDFW�VKHHW�SUHVHQWV�D�VXP P DU\ �RI�WKH�NH\ �ELRORJLFDO�WUHDWP HQWV�VXLWHG�WR�WKH�
&LW\ �RI�0 HOERXUQH��2 WKHU�WHFKQRORJLHV��VXFK�DV�DQDHURELF�GLJHVWHUV��GHVLJQHG�IRU�
KLJK�RUJDQLF�ORDGV�P D\ �EH�VXLWDEOH�IRU�VRP H�DSSOLFDWLRQV��

 �( QYLURQP HQWDO�6ROXWLRQV�,QWHUQDWLRQDO���ZZZ�HQYLURQ�FRP �DX�VEU�VKWP O�

 �7HVWHFK�( QJLQHHULQJ�* URXS�ZZZ�WH�JURXS�QHW����%,2 - ( 770 �6%5 �V\ VWHP �

 �$HURIOR�DFWLYDWHG�VOXGJH�SURFHVV�
,' ( $ 
�ZZZ�DHURIOR�FRP �DX�LQGH[ �KWP O���VLQJOH�
UHDFWRU�EDWFK�V\ VWHP ��
�
�

) DFW�VKHHW�� F��

%LRORJLFDO�WUHDWP HQW�SURFHVVHV���IL[ HG�JURZ WK�V\ VWHP V�
�
7\ SLFDO�DSSOLFDWLRQ�VFDOH��VLWH�DQG�SUHFLQFW�
�
%LRORJLFDO�WUHDWP HQW�V\ VWHP V�DUH�XVHG�WR�UHP RYH�GLVVROYHG�DQG�FROORLGDO�RUJDQLF�
P DWWHU�IURP �ZDWHU��
�



%LRORJLFDO�WUHDWP HQW�SURP RWHV�QDWXUDO�SURFHVVHV�WKDW�EUHDN�GRZQ�KLJK�QXWULHQW�
DQG�RUJDQLF�ORDGLQJ�LQ�ZDWHUV���
�
) L[ HG�JURZWK�UHIHUV�WR�V\ VWHP V�ZKHUH�WKH�P LFUR�RUJDQLVP V�DUH�DWWDFKHG�WR�D�
VXUIDFH�WKDW�LV�H[ SRVHG�WR�WKH�ZDWHU��
�
7\ SLFDO�IL[ HG�ILOP �JURZWK�V\ VWHP V�DUH��

 �WULFNOLQJ�ILOWHUV��

 �URWDWLQJ�ELRORJLFDO�FRQWDFWRUV��DQG�

 �P HP EUDQH�ELRUHDFWRUV��
�
�

7ULFNOH�ILOWHU�
�
$ �WULFNOH�ILOWHU�LV�DQ�DHURELF�IL[ HG�ILOP �ELRORJLFDO�UHDFWRU��,Q�D�WULFNOH�ILOWHU��ZDWHU�
WULFNOHV�RYHU�D�EHG�RI�P HGLD��7KH�IL[ HG�ELRORJLFDO�ILOP �JURZV�RQ�WKH�P HGLD
V�
VXUIDFH��2 [ \ JHQ�LV�SURYLGHG�E\ �QDWXUDO�RU�IRUFHG�DHUDWLRQ�WKURXJK�WKH�P HGLD��
6ROXEOH�RUJDQLF�P DWWHU�LV�WUDQVSRUWHG�WR�WKH�ELRORJLFDO�ILOP �WKURXJK�WULFNOLQJ�ZDWHU�
WKDW�IORZV�RYHU�WKH�JURZWK�DWWDFKHG�WR�WKH�P HGLD��7KH�ELRILOP �DWWDFKHG�WR�WKH�
SRURXV�P HGLD�P HWDEROLVHV�WKH�VROXEOH�DQG�FROORLGDO�RUJDQLF�P DWWHU��7KLV�SURFHVV�
UHGXFHV�WKH�RUJDQLF�FRQWHQW�DQG�WUHDWV�WKH�ZDWHU��
�
$ �ODUJH�VXUIDFH�DUHD�DQG�KLJK�YRLG�YROXP H�SURP RWHV�HIILFLHQW�WUHDWP HQW��7KLV�
HQVXUHV�JRRG�FRQWDFW�EHWZHHQ�WKH�RUJDQLFV�LQ�WKH�ZDWHU�DQG�D�KLJK�R[ \ JHQ�
FRQFHQWUDWLRQ�IRU�P HWDEROLF�JURZWK��+LJKO\ �YDULDEOH�P LFURIORUD�SRSXODWH�WKH�
WULFNOLQJ�ILOWHU��ZLWK�EDFWHULD�WKH�P DLQ�P LFURELDO�JURXS��6 \ QWKHWLF�P HGLD�LV�XVHG�IRU�
HIILFLHQW�ELRILOP �JURZWK��5 RFN�RU�SODVWLF�SLHFHV�DUH�RIWHQ�XVHG�DV�D�FKHDSHU�
RSWLRQ��
�
$IWHU�WUHDWP HQW��WKH�ELRP DVV��WKH�FRP ELQDWLRQ�RI�WKH�ELRORJLFDO�SURGXFWV��FDQ�EH�
VHSDUDWHG�E\ �VHWWOLQJ�RU�ZHWODQGV��) LOWUDWLRQ�LV�QRW�D�VLJQLILFDQW�UHP RYDO�
P HFKDQLVP �LQ�WKLV�ELRORJLFDO�SURFHVV��9DULDWLRQV�RI�WKH�SURFHVV�LQFOXGH�RQH�RU�
WZR�VWDJH�WULFNOH�ILOWHUV�ZLWK�WKH�LQFRUSRUDWLRQ�RI�FODULILHUV��D�VHGLP HQWDWLRQ�
VHSDUDWLRQ�GHYLFH�ZLWK�VP DOOHU�VSDFH�UHTXLUHP HQWV���
�
�

5 RWDWLQJ�ELRORJLFDO�FRQWDFWRU��5 %&��
�
7KH�URWDWLQJ�ELRORJLFDO�FRQWDFWRU��5 %&��LV�D�P RGLILHG�IRUP �RI�D�WULFNOLQJ�ILOWHU��
5 RWDWLQJ�GLVFV�VXSSRUW�DFWLYH�ELRILOP �JURZWK��7KLV�ELRILOP �P HWDEROLVHV��UHP RYLQJ�
RUJDQLF�P DWHULDO�IURP �WKH�ZDVWHZDWHU��
�
5 %&V�DUH�DYDLODEOH�LQ�
SDFNDJH�WUHDWP HQW�SODQWV
�IRU�HDV\ �LQVWDOODWLRQ�DQG�
RSHUDWLRQ��3DFNDJH�WUHDWP HQW�SODQWV�FRQWDLQ�D�SULP DU\ �VHGLP HQWDWLRQ�WDQN��WKH�



ELRORJLFDO�FKDP EHU��D�VHFRQGDU\ �FODULILHU�DQG�D�VOXGJH�VWRUDJH�] RQH��7KH\ �FRP H�
SDFNDJHG�LQ�FRQWDLQHUV�ZLWK�WKHLU�RZQ�HOHFWULFDO�GHYLFH�DQG�UHP RWH�WHOHP HWU\ �
V\ VWHP V��
�
7KH�URWDWLQJ�VKDIW�QDWXUDOO\ �DHUDWHV�WKH�ELRP DVV��: DVWHZDWHU�IORZV�SHUSHQGLFXODU�
WR�WKH�GLVFV�DQG�IORZV�XQGHU�JUDYLW\ �DQG�GLVSODFHP HQW��7KH�5 %&�KDV�D�QXP EHU�RI�
EDIIOHG�FKDP EHUV�WR�HQVXUH�D�ZHOO�P L[ HG�UHDFWRU��5 RWDWLRQ�DOVR�FDXVHV�ELRP DVV�

VORXJKLQJ
��H[ FHVV�ELRP DVV�VOLGLQJ��IURP �WKH�GLVFV��%LRP DVV�FODULILFDWLRQ�LV�XVHG�
WR�UHP RYH�WKLV�H[ FHVV��
�
) RU�WKH�&LW\ �RI�0 HOERXUQH�DSSOLFDWLRQV��WKH�5 %&�W\ SLFDOO\ �KDV�D�VP DOO�IRRWSULQW�
P DNLQJ�WKHP �VXLWDEOH�IRU�P HGLXP �WR�KLJK�GHQVLW\ �DSSOLFDWLRQV��: DWHU�TXDOLW\ �DQG�
TXDQWLW\ �GHWHUP LQH�P HGLD�VL] LQJ�DQG�KHQFH�XQLW�VL] H��
�
�

7\ SLFDO�6L] LQJ�
�
) L[ HG�JURZWK�ELRORJLFDO�V\ VWHP V�KDYH�D�VP DOO�FRP SDFW�IRRWSULQW��7KH\ �UHTXLUH�D�
IRRWSULQW�RI�DSSUR[ LP DWHO\ �� � �WR�� � P �VTXDUH��WR�WUHDW�D�IORZ�RI�� � �NO�G�ZLWK�D�
P LQLP XP �KHLJKW�RI�WZR�P HWUHV��7KH�EDVHP HQW�LV�D�VXLWDEOH�VSRW�IRU�DQ�5 %&��DQG�
SURYLGHG�WKHUH�LV�DGHTXDWH�YHQWLODWLRQ���
�

0 DLQWHQDQFH�
�
0 RQWKO\ �P DLQWHQDQFH�RI�WZR�WR�WKUHH�KRXUV�DUH�UHTXLUHG�HDFK�P RQWK��ZLWK�DQ�
DQQXDO�P DLQWHQDQFH�FKHFN�RI�VL[ �WR�HLJKW�KRXUV��) L[ HG�JURZWK�V\ VWHP V�DUH�
XVXDOO\ �VHOI�FOHDQLQJ��DQG�DODUP V�FDQ�EH�FRQQHFWHG�WR�WHOHP HWU\ �V\ VWHP V��
�
�

7\ SLFDO�FRVW�
�
� � � � �� � � �WR�� � � � �� � � �IRU�D�FRP SOHWH�IL[ HG�JURZWK�V\ VWHP ��
�
�

6XSSOLHUV�
�
7KHUH�DUH�D�QXP EHU�RI�VXSSOLHUV�RI�5 %&�DQG�WULFNOLQJ�ILOWHU�SDFNDJH�WUHDWP HQW�
SODQWV�LQ�$XVWUDOLD��) XUWKHU�LQIRUP DWLRQ�DERXW�V\ VWHP V�FDQ�EH�REWDLQHG�IURP �WKH�
IROORZLQJ�VXSSOLHUV��

 �( 3&2 �$XVWUDOLD�ZZZ�HSFR�FRP �DX��

 �: DWHU�5 HF\ FOHG�* URXS��ZZZ�ZDWHUUHF\ FOH�FRP �DX��P RGLILHG�5 %&�SDFNDJH�
SODQW��




 �' LVWRQ�6HZDJH�3XULILFDWLRQ�ZZZ�GLVWRQVHZDJH�FRP �DX�5 %&�KWP �

 �7KH�1 RYDV\ V�* URXS��ZZZ�QRYDV\ V�FRP �DX���VXSSOLHU�IRU�* P EK���D�VXSSOLHU�RI�
5 %&V�XVHG�LQ�* HUP DQ\ �IRU�JUH\ ZDWHU�

 �UHXVH��

 �$TXDSRLQW
V�%LRFOHUH��ZZZ�DTXDSRLQW�FRP �

 �( QYLURIORZ��ZZZ�HQYLURIORZ�FRP �DX�
�
�

) DFW�VKHHW�� F���

%LRORJLFDO�WUHDWP HQW�SURFHVVHV��UHFLUFXODWLQJ�P HGLD�
ILOWHUV�
�
7\ SLFDO�DSSOLFDWLRQ�VFDOH��VLWH�DQG�SUHFLQFW�
�
�

5 HFLUFXODWLQJ�WH[ WLOH�RU�VDQG�ILOWHUV�
�
5 HFLUFXODWLQJ�WH[ WLOH�ILOWHUV��5 7) ��DQG�UHFLUFXODWLQJ�VDQG�ILOWHUV��5 6) � �DUH�ERWK�
ELRORJLFDO�WUHDWP HQW�SURFHVVHV�IRU�UHP RYLQJ�RUJDQLF�P DWHULDO�IURP �ZDVWHZDWHU��
ZLWK�RQH�XVLQJ�WH[ WLOH�ILOWHULQJ�DQG�WKH�RWKHU�XVLQJ�VDQG��5 HFLUFXODWLQJ�WH[ WLOH�ILOWHUV�
DUH�VLP LODU�WR�WULFNOLQJ�ILOWHUV��EXW�LQVWHDG�RI�XVLQJ�SODVWLF�RU�URFNV�DV�WKH�P HGLD�IRU�
WKH�JURZWK�RI�ELRILOP V��WH[ WLOHV�DUH�XVHG��5 7) V�DUH�DYDLODEOH�LQ�VP DOO�FRP SDFW�
IRRWSULQW�SDFNDJH�SODQWV��VXLWDEOH�IRU�GHFHQWUDOLVHG�WUHDWP HQW��
�
5 7) �DQG�5 6) �FRQVLVW�RI�WZR�P DMRU�FRP SRQHQWV��
� ��$ �ELRORJLFDO�FKDP EHU�DQG�ORZ�SUHVVXUH�GLVWULEXWLRQ�V\ VWHP ��: DVWHZDWHU�IORZV�
EHWZHHQ�DQG�WKURXJK�WKH�QRQ�ZRYHQ�OLJKW�ZHLJKW�WH[ WLOH�P DWHULDO�LQ�WKH�5 7) �DQG�
WKURXJK�D�EHG�RI�VDQG�LQ�WKH�5 6) ��
� ��$ �UHFLUFXODWLQJ�WDQN�DQG�SXP S��� � �SHU�FHQW�RI�WKH�ILOWUDWH�LV�SXP SHG�EDFN�WR�WKH�
FKDP EHU��7KH�SXP S�ILOOV�WKH�FKDP EHU�HYHU\ �� � �WR�� � �P LQXWHV��7KH�UHP DLQLQJ�
HIIOXHQW�FDQ�EH�GLYHUWHG�WR�D�VWRUDJH�WDQN�RU�GLVSRVHG�RI��
�
7KH�UHFLUFXODWLQJ�ILOWHUV�DUH�XVXDOO\ �SDFNDJHG�V\ VWHP V�ZKLFK�LQWHJUDWH�WKH�P HGLD��
WKH�FRQWDLQHU��WKH�GLVWULEXWLRQ�V\ VWHP ��UHFLUFXODWLQJ�WDQNV�DQG�SXP SV�DQG�DOVR�D�
WHOHP HWU\ �V\ VWHP �IRU�H[ WHUQDO�P RQLWRULQJ��5 HFLUFXODWLQJ�ILOWHUV��5 ) V��DUH�D�UHOLDEOH��
ORZ�P DLQWHQDQFH�WUHDWP HQW�V\ VWHP �IRU�GHFHQWUDOLVHG�ZDVWHZDWHU�V\ VWHP V��
5 HFLUFXODWLQJ�ILOWHUV�DOVR�SURYLGH�D�KLJK�TXDOLW\ �HIIOXHQW�RI�OHVV�WKDQ�� � P J�O�%2 ' �
DQG�766��5 ) V�KDYH�EHHQ�SURYHQ�IRU�VLQJOH�ORW�GZHOOLQJV��ZLWK�JRRG�UHVXOWV��7KHLU�
XVH�LQ�WKH�WUHDWP HQW�RI�JUH\ ZDWHU�LQ�KLJK�GHQVLW\ �DSSOLFDWLRQV�LV�QRW�ZHOO�VWXGLHG��
�
5 HFLUFXODWLQJ�VDQG�ILOWHUV�KDYH�EHHQ�XVHG�IRU�WUHDWP HQW�RI�JUH\ ZDWHU�ZLWK�JRRG�
UHVXOWV�LQ�VLQJOH�GZHOOLQJ�KRXVHV��7KH�+HDOWK\ �+RP H�LQ�4 XHHQVODQG�LV�RQH�



H[ DP SOH�ZKHUH�HIIOXHQW�TXDOLW\ �RI�WUHDWHG�JUH\ ZDWHU�KDV�EHHQ�KLJK��ZLWK�OHVV�WKDQ�
� � �P J�O�%2 ' �DQG�766�DQG�IRU�IDHFDO�&ROLIRUP V�OHVV�WKDQ�� � FIX�� � � P O��
�
$ �YDULDWLRQ�RQ�WKH�GHVLJQ�LV�WKH�VLQJOH�SDVV�VDQG�WH[ WLOH�ILOWHUV��: LWK�WKLV�GHVLJQ��
QR�UHFLUFXODWLRQ�WDQN�RU�SXP S�LV�UHTXLUHG��$ �ODUJHU�ILOWHU�LV�UHTXLUHG�IRU�HTXLYDOHQW�
SHUIRUP DQFH��
�
�

0 DLQWHQDQFH�
�
5 HFLUFXODWLQJ�ILOWHUV�UHTXLUH�URXWLQH�P DLQWHQDQFH�V\ VWHP V��0 DLQWHQDQFH�
UHTXLUHP HQWV�DUH�VLP SOH��0 RQLWRULQJ�WKH�GLVWULEXWLRQ�V\ VWHP �WR�WKH�ILOWHU��
P DLQWDLQLQJ�DQG�UHSODFLQJ�WKH�ILOWHU�VXUIDFH�DV�QHFHVVDU\ �DQG�IOXVKLQJ�WKH�
GLVWULEXWLRQ�V\ VWHP �P DQXDOO\ �DUH�DOO�WKDW�LV�XVXDOO\ �UHTXLUHG��
�
�

7\ SLFDO�VL] LQJ�
�
5 7) V�DUH�DYDLODEOH�LQ�VP DOO�FRP SDFW�IRRWSULQW�SDFNDJH�SODQWV��7R�WUHDW�D�IORZ�RI�
� � �N/ �G��DQ�5 7) �UHTXLUHV�� � �WR�� � P � �ZLWK�D�K\ GUDXOLF�ORDGLQJ�RI�� � � �WR�� � � �P � �G��
7KLV�FRP SDUHV�WR�D�5 6) �V\ VWHP �ZKLFK�P D\ �UHTXLUH�D�� � � P � �IRRWSULQW�ZLWK�D�
K\ GUDXOLF�ORDGLQJ�RI�� � �WR�� � �P � �GD\ ��
�
�

7\ SLFDO�FRVW�
�
7KHVH�V\ VWHP V�W\ SLFDOO\ �FRVW�� � � � �� � � �WR�� � � � �� � � �IRU�D�FRP SOHWH�UHFLUFXODWLQJ�
ILOWHU�V\ VWHP ��
�
�

6XSSOLHUV�
�
,QQRIORZ�WHFKQRORJLHV�ZZZ�LQQRIORZ�FR�Q] ���$XVWUDOLDQ�DQG�1 =�6XSSOLHU�RI�
2 UHQFR�6 \ VWHP V��
�
�
�
�
�
�
�



) DFW�VKHHW�� G��

6HSDUDWLRQ��VDQG�DQG�GHSWK�ILOWUDWLRQ�
�
7\ SLFDO�DSSOLFDWLRQ�VFDOH��VLWH�DQG�SUHFLQFW�
�
�

,QWURGXFWLRQ�
�
) LOWUDWLRQ�LV�D�WHUWLDU\ �WUHDWP HQW�SURFHVV�WKDW�RFFXUV�DIWHU�D�VHFRQGDU\ �ELRORJLFDO�
SURFHVV��) LOWUDWLRQ�P D\ �EH�UHTXLUHG�WR�UHP RYH�UHVLGXDO�VXVSHQGHG�VROLGV�DQG�
RUJDQLF�P DWWHU��WR�HQVXUH�P RUH�HIIHFWLYH�GLVLQIHFWLRQ��7KHUH�DUH�WZR�P DMRU�W\ SHV�
RI�ILOWHUV��VDQG�DQG�GHSWK�ILOWUDWLRQ��) DFW�6KHHW�� G��DQG�P HP EUDQH�ILOWUDWLRQ��) DFW�
6KHHW�� H���
�
) LOWHUV�KDYH�EHHQ�XVHG�IRU�ZDWHU�WUHDWP HQW�IRU�RYHU�� � � �\ HDUV��6DQG��RU�RWKHU�
P HGLD��ILOWHUV�WUHDW�VHWWOHG�ZDVWHZDWHU�HIIOXHQW��) RU�RQ�VLWH�WUHDWP HQW��VDQG�ILOWHUV�
DUH�XVXDOO\ �OLQHG��H[ FDYDWHG�VWUXFWXUHV�ILOOHG�ZLWK�XQLIRUP �P HGLD�RYHU�DQ�
XQGHUGUDLQ�V\ VWHP ��7KH�ZDVWHZDWHU�LV�GRVHG�RQ�WRS�RI�WKH�P HGLD�DQG�SHUFRODWHV�
WKURXJK�WR�WKH�XQGHUGUDLQ�V\ VWHP ��' HVLJQ�YDULDWLRQV�LQFOXGH�UHFLUFXODWLQJ�VDQG�
ILOWHUV�ZKHUH�WKH�ZDWHU�LV�FROOHFWHG�DQG�UHFLUFXODWHG�WKURXJK�WKH�ILOWHU��) DFW�6KHHW�
� E���
�
6DQG�ILOWHUV�DUH�HVVHQWLDOO\ �DHURELF��IL[ HG�ILOP �ELRUHDFWRUV��6WUDLQLQJ�DQG�
VHGLP HQWDWLRQ�DOVR�RFFXU��UHP RYLQJ�VROLGV��&KHP LFDO�DGVRUSWLRQ�WR�P HGLD�
VXUIDFHV�UHP RYHV�GLVVROYHG�SROOXWDQWV�VXFK�DV�SKRVSKRURXV��
�
�

6DQG�ILOWUDWLRQ�
�
: LWK�VDQG�ILOWUDWLRQ��ZDWHU�LV�DSSOLHG�WR�WKH�WRS�RI�WKH�ILOWHU�DQG�DOORZHG�WR�
SHUFRODWH�WKURXJK�WKH�P HGLD��: LWK�WLP H��WKH�KHDG�ORVV�EXLOGV�XS�DQG�WKH�ILOWHU�
P HGLD�KDV�WR�EH�FOHDQHG�E\ �EDFNZDVKLQJ��0 RVW�UHP RYDO�LV�GRQH�E\ �VWUDLQLQJ��
ZKHUH�SDUWLFOHV�ODUJHU�WKDQ�WKH�SRUH�VSDFH�DUH�VWUDLQHG�RXW��DQG�VP DOOHU�SDUWLFOHV�
DUH�WUDSSHG�ZLWKLQ�WKH�ILOWHU��
�
+ \ GUDXOLF�IORZ�UDWH�ZLOO�GHWHUP LQH�WKH�GRP LQDQW�SROOXWDQW�UHP RYDO�P HFKDQLVP V��
3ROOXWDQWV�DUH�SK\ VLFDOO\ �UHP RYHG�E\ �LQILOWUDWLRQ��/ DUJHU�SDUWLFOHV�DUH�UHWDLQHG�
ZLWKLQ�WKH�ILOWHU�P HGLD�E\ �ILOWUDWLRQ��,I�RUJDQLF��WKH\ �ZLOO�GHFRP SRVH�GXULQJ�ORZ�
GRVH�SHULRGV��
�
7\ SLFDOO\ ��D�ELRILOP �IRUP V�RQ�XSSHU�OD\ HUV��7KLV�OD\ HU�DVVLVWV�LQ�WKH�DEVRUSWLRQ�RI�
FROORLGDO�SROOXWDQWV��DQG�HQFRXUDJHV�R[ LGDWLRQ�RI�WKH�RUJDQLF�P DWHULDO��$ �ORZ�IORZ�



WKURXJK�WKH�VDQG�ILOWHU�LV�GHVLUDEOH�WR�HQVXUHV�FRQWDFW�EHWZHHQ�WKH�VDQG�P HGLD
V�
ELRILOP �DQG�ZDWHU��$ �ORZ�IORZ�P HDQV�HIIHFWLYH�P LFURELDO�FRQWURO��' XULQJ�ORZ�IORZ��
WKH�LQWHUVWLWLDO�VSDFHV�EHWZHHQ�WKH�VDQG�JUDQXOHV�HQDEOH�R[ \ JHQ�WR�GLIIXVH�WR�WKH�
ELRILOP ��HQFRXUDJLQJ�R[ LGDWLRQ�RI�RUJDQLF�P DWHULDO��
�
' LIIHUHQW�GHVLJQV�IRU�VDQG�ILOWHUV�DUH�EDVHG�RQ�WKH�W\ SH�RI�P HGLD��ZKHWKHU�WKH�
RSHUDWLRQ�QHHGV�WR�EH�WDNHQ�RII�OLQH�WR�EH�EDFNZDVKHG��DQG�ZKHWKHU�WKH�IORZ�LV�
XS�RU�GRZQ�WKURXJK�WKH�VDQG�ILOWHU��
�
�

' HVLJQ�FRQVLGHUDWLRQV�

 �W\ SH�DQG�VL] H�RI�ILOWHU�P HGLD��

 �ILOWHU�EHG�GHSWK��

 �K\ GUDXOLF�ORDGLQJ�UDWH��

 �RUJDQLF�ORDGLQJ�UDWH��DQG�

 �GRVLQJ�IUHTXHQF\ �DQG�GXUDWLRQ��
�
�

0 DLQWHQDQFH�
�
0 DLQWHQDQFH�LV�UHTXLUHG�WR�HQVXUH��

 �WKHUH�LV�QR�EXLOG�XS�RI�RLO�DQG�JUHDVH�RQ�WKH�ILOWHU�P HGLD��

 �WKH�SUHYHQWLRQ�RI�WKH�DJJORP HUDWLRQ�RI�ELRORJLFDO�IORFV��GLUW�DQG�ILOWHU�P HGLD�LQWR�
P XGEDOOV��SUHYHQWLQJ�HIIHFWLYH�EDFN�ZDVKLQJ��DQG�

 �ORVV�RI�ILOWHU�P HGLD�LV�FRQWUROOHG��
�
�

7\ SLFDO�&RVW�
�
$ �VLP SOH�VDQG�ILOWHU�SURGXFW�ZLWK�D�VP DOO�IRRWSULQW�FDQ�EH�SURYLGHG�DV�D�SDFNDJH�
V\ VWHP ��$TXDWHF�0 D[ FRQ�RIIHU�D�VP DOO�IRRWSULQW�SUHVVXUH�VDQG�ILOWHU�IRU�
DSSUR[ LP DWHO\ �� � � �� � � ��7KHVH�V\ VWHP V�KDYH�DQ�DXWRP DWLF�EDFNZDVK�V\ VWHP ��
FRQWUROOHG�E\ �KHDG�ORVV�RU�HIIOXHQW�TXDOLW\ ��&KHDSHU�SRRO�ILOWHUV��� � �� � � � �XVHG�IRU�
ILOWHULQJ�VZLP P LQJ�SRRO�DQG�VSD�ZDWHU�P D\ �DOVR�EH�DGDSWHG�IRU�WHUWLDU\ �ILOWUDWLRQ��
�
�

' HSWK�ILOWUDWLRQ�
�
' HSWK�ILOWUDWLRQ�LV�D�YDULDWLRQ�RI�D�VDQG�ILOWHU��' HSWK�ILOWUDWLRQ�XVHV�D�JUDQXODU�
P HGLD��W\ SLFDOO\ �VDQG�RU�D�GLDWRP DFHRXV�HDUWK��WR�ILOWHU�HIIOXHQW��7\ SLFDOO\ �WKHUH�
DUH�IRXU�OD\ HUV�RI�ILOWHU�P HGLD��7KH�SDUWLFOH�VL] H�GHFUHDVHV�WKURXJK�WKH�ILOWHU�
OD\ HUV��7KH�FRDUVH��WRS�OD\ HU�UHP RYHV�ODUJHU�SDUWLFOHV��ZLWK�ILQHU�P DWHULDO�



UHP RYHG�LQ�WKH�ORZHU�OD\ HUV��7KLV�FRP SUHKHQVLYH�ILOWUDWLRQ�V\ VWHP �RIIHUV�
LP SURYHG�ILOWHU�HIILFLHQF\ �ZKHQ�FRP SDUHG�WR�D�FRQYHQWLRQDO�VDQG�ILOWHU��
�
0 DLQWHQDQFH�DQG�GHVLJQ�FRQVLGHUDWLRQV�DUH�VLP LODU�WR�VDQG�ILOWUDWLRQ��
�
�

) DFW�VKHHW�� H��

6HSDUDWLRQ��P HP EUDQH�ILOWUDWLRQ�
�
7\ SLFDO�DSSOLFDWLRQ�VFDOH��VLWH�DQG�SUHFLQFW�
�
0 HP EUDQH�ILOWUDWLRQ��RU�FURVV�IORZ�P HP EUDQH�ILOWUDWLRQ��LV�D�SK\ VLFDO�VHSDUDWLRQ�
SURFHVV�WKDW�ILOWHUV�SROOXWDQWV�XVLQJ�D�VHP LSHUP HDEOH�P HGLD��7KHUH�DUH�IRXU�
FODVVHV�RI�ILOWUDWLRQ��

 �P LFUR�ILOWUDWLRQ��0 ) ��ZLWK�WKH�ODUJHVW�SRUH�VL] H��

 �XOWUD�ILOWUDWLRQ��8 ) ��ZLWK�VP DOOHU�SRUH�VL] H��

 �QDQR�ILOWUDWLRQ��1 ) ���VP DOOHU�DJDLQ��DQG�

 �UHYHUVH�RVP RVLV��5 2 ���WKH�VP DOOHVW��
�
$V�ZDWHU�SDVVHV�WKURXJK�D�P HP EUDQH�XQGHU�SUHVVXUH��LW�
VTXHH] HV
�WKURXJK�WKH�
VWUXFWXUH��7KH�P HP EUDQH�VHOHFWLYHO\ �WUDSV�ODUJHU�SROOXWDQWV��7KH�IHHG�VWUHDP �LV�
HIIHFWLYHO\ �VSOLW�LQWR�WZR�HIIOXHQWV��D�SXULILHG�VWUHDP �DQG�D�ZDVWH�VWUHDP ��
�
0 HP EUDQH�ILOWUDWLRQ�SURFHVVHV�FDQ�UHP RYH�SDUWLFOHV��EDFWHULD��RWKHU�P LFUR�
RUJDQLVP V��SDUWLFXODWH�P DWWHU��QDWXUDO�RUJDQLF�P DWWHU��1 2 0 ��DQG�VDOW�
�GHVDOLQDWLRQ���5 HP RYDO�LV�GHWHUP LQHG�E\ �WKH�P HP EUDQH
V�SRUH�VL] H��VHH�EHORZ���
$V�WKH�SRUH�VL] H�GHFUHDVHV��VP DOOHU�SROOXWDQWV�FDQ�EH�UHP RYHG��7KH�VP DOOHU�WKH�
SRUH�VL] HV��WKH�P RUH�SUHVVXUH�DQG�HQHUJ\ �FRQVXP SWLRQ�UHTXLUHG��5 HIHU�WR�WKH�
WDEOH�EHORZ�IRU�P RUH�GHWDLOV��
�
&RQWLQXHG�LQQRYDWLRQ��DQG�WKH�P RGXODU�GHVLJQ�RI�P HP EUDQH�ILOWUDWLRQ�SURFHVVHV�
IRU�VP DOO�VFDOH�DSSOLFDWLRQV��P HDQV�WKDW�WKH�RSHUDWLRQDO�DQG�HFRQRP LF�IHDVLELOLW\ �
RI�WKHVH�V\ VWHP V�LV�LP SURYLQJ��0 HP EUDQH�ILOWUDWLRQ�V\ VWHP V�DUH�QRZ�DYDLODEOH�LQ�
P RGXODU�WUHDWP HQW�SODQWV��ZHOO�VXLWHG�IRU�VHZHU��ZDWHU��P LQLQJ��JUH\ ZDWHU�
WUHDWP HQW�DQG�JURXQGZDWHU�WUHDWP HQW��
�
�

' HVLJQ�LVVXHV�
�
: DWHU�TXDOLW\ �DQG�DYDLODEOH�VSDFH�ZLOO�GHWHUP LQH�P HP EUDQH�FRQILJXUDWLRQ��3UH�
WUHDWP HQW�P D\ �EH�UHTXLUHG�WR�UHP RYH�ODUJHU�SDUWLFOHV��DQG�QDWXUDO�RUJDQLF�



LP SXULWLHV��WR�LP SURYH�HIIHFWLYHQHVV��8 9�GLVLQIHFWLRQ�DIWHU�ILOWUDWLRQ�LV�
UHFRP P HQGHG�IRU�P LFURELDO�FRQWURO��
�
�

6HOHFWLRQ�LVVXHV�
�
' HVLUHG�ZDWHU�TXDOLW\ ��DQG�ZDWHU�HQG�XVH��SROOXWDQW�VL] H�DQG�W\ SH�SUHVHQW�DUH�DOO�
IDFWRUV�WR�FRQVLGHU��
�
3ROOXWDQW�EXLOG�XS�RQ�WKH�P HP EUDQH�VXUIDFH�P HDQV�WKDW�P HP EUDQH�IRXOLQJ�LV�
H[ SHFWHG��$ �TXLFN�EDFNZDVK�V\ VWHP ��LQWHJUDWHG�LQWR�WKH�SODQW
V�RSHUDWLRQ��ZLOO�
P DQDJH�IRXOLQJ��3HULRGLF�FKHP LFDO�FOHDQLQJ�LV�UHTXLUHG�WR�UHMXYHQDWH�WKH�
P HP EUDQHV��0 HP EUDQHV�KDYH�D�ILQLWH�OLIH�DQG�DUH�W\ SLFDOO\ �UHSODFHG�HYHU\ �WZR�WR�
ILYH�\ HDUV��
�
+LJKHU�RSHUDWLQJ�SUHVVXUH�LQFUHDVHV�SHUP HDWH�IORZ�WKHUHE\ �LQFUHDVLQJ�HIILFLHQF\ ��
EXW�LW�LQFUHDVHV�WKH�IRXOLQJ�UDWH��+ LJKHU�IORZ�YHORFLW\ �DFURVV�WKH�P HP EUDQH�
UHGXFHV�WKH�IRXOLQJ��$Q�RSWLP DO�RSHUDWLQJ�FRQGLWLRQ�H[ LVWV�EHWZHHQ�IORZ�DQG�
SUHVVXUH��
�
$GHTXDWH�SURYLVLRQ�IRU�WKH�GLVSRVDO�RI�WKH�ZDVWH�VWUHDP �LV�DOVR�QHFHVVDU\ ��
0 HP EUDQH�SURFHVVHV�SURGXFH�D�ZDVWH�VWUHDP �RI�DERXW�� � �SHU�FHQW�RI�WRWDO�IHHG�
YROXP H��XS�WR�� � �SHU�FHQW�LQ�VRP H�UHYHUVH�RVP RVLV�RSHUDWLRQV��: DVWH�GLVSRVDO�
P XVW�EH�FRQVLGHUHG�GXULQJ�GHVLJQ��) RU�VHZHU�P LQLQJ��WKH�ZDVWH�VWUHDP �LV�
W\ SLFDOO\ �GLUHFWHG�EDFN�LQWR�WKH�VHZHU��
�
�

7DEOH�� ��

0 HP EUDQH�ILOWUDWLRQ�NH\ �IHDWXUHV�VXP P DU\ �
�
) LOWUDWLRQ�� 3RUH�VL] H� 2 SHUDWLQJ�

SUHVVXUH�
7\ SLFDO�WDUJHW�
SROOXWDQW�

0 LFUR�ILOWUDWLRQ� � �� � �WR�� � �P LFURQV��
�

� � � � � � � �N3D�� 6DQG��VLOW��FOD\ V��
* LDUGLD�ODP ELD��
&U\ SWRVSRULGLXP ��

8 OWUD�ILOWUDWLRQ� � �� � � �WR�� �� �
P LFURQV�
�

� � � � � � � �N3D�� $V�DERYH�SOXV�
VRP H�YLUXVHV��QRW�
DQ�DEVROXWH�
P LFURQV�EDUULHU���
6RP H�KXP LF�
VXEVWDQFHV��

1 DQR�ILOWUDWLRQ� $SSUR[ LP DWHO\ �
� �� � � �P LFURQV��

� �� � � � �� � � �N3D�� 9LUWXDOO\ �DOO�F\ VWV��
EDFWHULD��YLUXVHV�



DQG�KXP LF�
P DWHULDOV��

5 HYHUVH�2 VP RVLV� $SSUR[ LP DWHO\ �� �WR�
� �$ ��
�

� � � �� �� �� � � ��RU�
� � �� � � �N3D���� � �� �
EDU��N3D�

1 HDUO\ �DOO�
LQRUJDQLF�
FRQWDP LQDQWV�
5 DGLXP ��QDWXUDO�
RUJDQLF�
VXEVWDQFHV��
SHVWLFLGHV��F\ VWV��
N3D�EDFWHULD�DQG�
YLUXVHV��6DOWV�
�GHVDOLQDWLRQ����

�
�

5 HYHUVH�RVP RVLV�
�
5 HYHUVH�RVP RVLV��5 2 ��LV�WKH�ILQHVW�P HP EUDQH�ILOWUDWLRQ�SURFHVV��ZLWK�WKH�
VP DOOHVW�SRUH�VL] H��$W�DURXQG�IRXU�WR�HLJKW�DQJVWURP V��DERXW�WKH�VL] H�RI�D�
P ROHFXOH���UHYHUVH�RVP RVLV�DOVR�KDV�WKH�KLJKHVW�SUHVVXUH�UHTXLUHP HQWV��5 2 �
UHP RYHV�P RVW�SROOXWDQWV�LQFOXGLQJ�SDWKRJHQV��YLUXVHV�DQG�VDOWV��DQG�LV�XVHG�IRU�
VHZHU�P LQLQJ�DQG�GHVDOLQDWLRQ��5 2 �FDQ�VHSDUDWH�LRQV��GLVVROYHG�VDOW��IURP �ZDWHU��
SURGXFLQJ�KLJK�TXDOLW\ �ZDWHU��$ �YHU\ �KLJK�SUHVVXUH��GHWHUP LQHG�E\ �WKH�RVP RWLF�
SUHVVXUH�DQG�LRQLF�FRQFHQWUDWLRQ��LV�UHTXLUHG��ZKLFK�XVHV�D�ORW�RI�HQHUJ\ ��5 HJXODU�
P DLQWHQDQFH�LV�UHTXLUHG�EHFDXVH�WKH�VP DOO�SRUH�VL] H�LV�HDVLO\ �EORFNHG�RU�IRXOHG��
) RXOLQJ�FDQ�EH�P DQDJHG�E\ �DQ�XSVWUHDP �ZDWHU�WUHDWP HQW�OLNH�VHGLP HQWDWLRQ��
5 HYHUVH�RVP RVLV�XQLWV�DUH�UHDOO\ �HIIHFWLYH�ZKHQ�XVHG�LQ�D�VHULHV�FRQILJXUDWLRQ��
�
5 2 �P HP EUDQHV�DUH�JHQHUDOO\ �P DGH�IURP �FHOOXORVH�DFHWDWH�DQG�SRO\ DP LGH�
SRO\ P HUV��&KORULQH�FRQFHQWUDWLRQ�FDQ�GDP DJH�5 2 �P HP EUDQHV��7KH�FHOOXORVH�
DFHWDWH�FDQ�WROHUDWH�FKORULQH�OHYHOV�XVHG�IRU�P LFURELDO�FRQWURO��EXW�FKORULQH�ZLOO�
GHVWUR\ �SRO\ DP LGH�SRO\ P HUV��
�
�

7\ SLFDO�FRVWV�
�
0 HP EUDQH�ILOWUDWLRQ�SODQWV�UDQJH�DFFRUGLQJ�WR�SRUH�VL] H�DQG�RSHUDWLQJ�SUHVVXUH��
0 HP EUDQH�ILOWUDWLRQ�SODQWV�VWDUW�IURP �DSSUR[ LP DWHO\ �� � � �� � � �IRU�D�� � N/ �GD\ �ZLWK�D�
W\ SLFDO�FRVW�IRU�D�FRP ELQHG�P LFURILOWUDWLRQ�DQG�UHYHUVH�RVP RVLV�SODQW�WR�WUHDW�
� � � N/ �GD\ �LV�� � � � �� � � ��
�
�

6XSSOLHUV�

 �: DVWH�7HFKQRORJLHV�RI�$XVWUDOLD��ZZZ�ZDVWHWHFKQRORJLHV�FRP �0 : 5 �KWP �




 �9HROLD�$XVWUDOLD���ZZZ�YLYHQGLZDWHU�FRP �DX�

 �* ( �ZDWHU���2 VP RQLFV���ZZZ�JHZDWHU�FRP ��

 �8 6 �) LOWHU���0 HP FRU���ZZZ�ZDWHU�XVILOWHU�FRP ��
�
�

) DFW�VKHHW�� I� �

' LVLQIHFWLRQ�
�
7\ SLFDO�DSSOLFDWLRQ�VFDOH��VLWH��SUHFLQFW�DQG�UHJLRQDO�
�
' LVLQIHFWLRQ�P LQLP LVHV�SDWKRJHQLF�P LFURRUJDQLVP V��SURWHFWLQJ�SXEOLF�KHDOWK��
' LVLQIHFWLRQ�GHVWUR\ V�SDWKRJHQLF�P LFURRUJDQLVP V�LQ�ZDWHU��( UDGLFDWLRQ�RI�ZDWHU�
ERUQH�SDWKRJHQV�LV�WKH�P RVW�LP SRUWDQW�SXEOLF�KHDOWK�FRQFHUQ�IRU�ZDWHU�WUHDWP HQW��
�
' LVLQIHFWLRQ�UDQJHV�IURP �ERLOLQJ�ZDWHU�WR�ODUJH�VFDOH�FKHP LFDO�WUHDWP HQW�IRU�ZDWHU�
VXSSOLHV��7KH�WKUHH�P RVW�FRP P RQ�GLVLQIHFWLRQ�P HWKRGV�DUH�8 9�UDGLDWLRQ��
FKORULQDWLRQ�DQG�R] RQDWLRQ��
�

8 9�GLVLQIHFWLRQ�
�
8 OWUDYLROHW��8 9��GLVLQIHFWLRQ�XVHV�8 9�OLJKW�WR�LQDFWLYDWH�P LFUR�RUJDQLVP V�LQ�ZDWHU��
7KH�VKRUW�8 9 �ZDYHOHQJWK�LUUDGLDWHV�WKH�P LFUR�RUJDQLVP V��: KHQ�WKH�8 9�UDGLDWLRQ�
SHQHWUDWHV�WKH�FHOO�RI�DQ�RUJDQLVP ��LW�GHVWUR\ V�WKH�FHOO
V�JHQHWLF�P DWHULDO��DQG�LWV�
DELOLW\ �WR�UHSURGXFH��8 9�GLVLQIHFWLRQ�KDV�ORZ�FDSLWDO�DQG�RSHUDWLQJ�FRVW��LW�LV�HDV\ �
WR�LQVWDOO�DQG�RSHUDWH�DQG�LV�ZHOO�VXLWHG�WR�VP DOO�VFDOH�ZDWHU�WUHDWP HQW�SURFHVVHV��
�
8 9 �SURYLGHV�D�UHOLDEOH�ORZ�P DLQWHQDQFH�GLVLQIHFWLRQ�V\ VWHP �ZLWKRXW�WKH�QHHG�WR�
KDQGOH�RU�VWRUH�KD] DUGRXV�P DWHULDOV��1 R�FKHP LFDOV�DUH�UHTXLUHG��HOLP LQDWLQJ�WKH�
QHHG�IRU�KD] DUGRXV�FKHP LFDO�KDQGOLQJ�DQG�VWRUDJH��1 R�KDUP IXO�E\ �SURGXFWV�DUH�
IRUP HG�DQG�RGRXU�LV�P LQLP LVHG��8 9 �GLVLQIHFWLRQ�LV�D�SK\ VLFDO�SURFHVV�
LQGHSHQGHQW�RI�S+ ��ZLWK�WHP SHUDWXUH�KDYLQJ�P LQLP DO�LP SDFW��
�
8 9 �GLVLQIHFWLRQ�HIIHFWLYHQHVV�GHSHQGV�RQ�WKH�ZDWHU�TXDOLW\ �DQG�FKDUDFWHULVWLFV��
7KH�HIIHFWLYHQHVV�RI�8 9�GLVLQIHFWLRQ�LV�LQIOXHQFHG�E\ ��

 �WKH�LQWHQVLW\ �RI�8 9 �UDGLDWLRQ��

 �DP RXQW�RI�WLP H�H[ SRVHG��

 �UHDFWRU�FRQILJXUDWLRQ��DQG�

 �WKH�FRQFHQWUDWLRQ�RI�FROORLGDO�DQG�SDUWLFXODWH�FRQVWLWXHQWV��
�
8 9 �UDGLDWLRQ�LQWHQVLW\ �GHSHQGV�RQ�LWV�VRXUFH��WKDW�LV��WKH�GLVWDQFH�EHWZHHQ�WKH�
ODP S�DQG�ZDWHU��5 HDFWRU�GHVLJQV�VKRXOG�HQVXUH�XQLIRUP �IORZ�ZLWK�P D[ LP DO�UDGLDO�
P RWLRQ�WR�HQVXUH�D�ZHOO�P L[ HG�ZDWHU�IORZ�UHFHLYHV�DP SOH�H[ SRVXUH�WR�WKH�8 9�



UDGLDWLRQ��,Q�D�QDWXUDO�V\ VWHP ��8 9�UDGLDWLRQ�VXSSOLHG�E\ �WKH�VXQ�SURYLGHV�OLP LWHG�
GLVLQIHFWLRQ��
�
8 VXDOO\ �8 9�GLVLQIHFWLRQ�V\ VWHP V�DUH�LQVWDOOHG�WRZDUGV�WKH�HQG�RI�WKH�WUHDWP HQW�
WUDLQ�WR�P LQLP LVH�IRXOLQJ�DQG�LQWHUIHUHQFH�ZLWK�FROORLGDO�DQG�SDUWLFXODWH�
FRQVWLWXHQWV��6XVSHQGHG�VROLGV�UHGXFH�8 9�HIIHFWLYHQHVV�E\ �UHGXFLQJ�
WUDQVP LVVLRQ�DQG�VKLHOGLQJ�EDFWHULD��&OHDQLQJ�LV�HVVHQWLDO�WR�HQVXUH�HIIHFWLYH�8 9 �
WUDQVP LVVLRQ��0 DLQWHQDQFH�LV�UHTXLUHG�WR�P DQDJH�8 9 �WXEH�IRXOLQJ��
�
�

&KORULQDWLRQ�
�
&KORULQH�LV�WKH�P RVW�FRP P RQ�ZDWHU�GLVLQIHFWDQW��&KORULQH��D�VWURQJ�R[ LGDQW��FDQ�
HLWKHU�EH�DGGHG�LQ�WKH�JDVHRXV�IRUP ��&O� ���K\ SRFKORURXV�DFLG�RU�DV�K\ SRFKORURXV�
VDOW��W\ SLFDOO\ �&D�2 &O�� ���&KORULQH�XVH�P HDQV�FKHP LFDO�KDQGOLQJ�DQG�VWRUDJH�LV�
UHTXLUHG��
�
&KORULQH�SURYLGHV�UHVLGXDO�P LFURELDO�FRQWURO��WKDW�LV��LW�FRQWLQXHV�WR�GLVLQIHFW�ZDWHU�
DIWHU�LW�KDV�SDVVHG�WKURXJK�WKH�WUHDWP HQW�SURFHVV��,W�LV�W\ SLFDOO\ �VHOHFWHG�IRU�
SRWDEOH�ZDWHU�VXSSO\ �V\ VWHP V��2 SWLP DO�FKORULQDWLRQ�GRVDJH�LV�GHSHQGHQW�RQ�WKH�
FRQFHQWUDWLRQ�DQG�ZDWHU�S+ �DQG�WHP SHUDWXUH��7KH�S+ �H[ HUWV�D�VWURQJ�LQIOXHQFH�
RQ�WKH�FKORULQDWLRQ�SHUIRUP DQFH�DQG�VKRXOG�EH�UHJXODWHG��
�
&KORUDP LQDWLRQ�LV�WKH�P L[ �RI�FKORULQH�GRVLQJ�ZLWK�DP P RQLD�IRU�GLVLQIHFWLRQ��,W�LV�
GHVLJQHG�WR�UHGXFH�E\ �SURGXFW�IRUP DWLRQ�DQG�UHGXFH�WULKDORP HWKDQHV��7+0 ��
FRQFHQWUDWLRQV��&KORUDP LQHV�ODVW�ORQJHU�LQ�ZDWHU��SURYLGLQJ�D�GHJUHH�RI�UHVLGXDO�
SURWHFWLRQ��
�
7KH�UHVLGXDO�XQSOHDVDQW�WDVWH�DQG�RGRXU�RI�FKORULQH�LV�D�GLVDGYDQWDJH�RI�WKLV�
P HWKRG�RI�GLVLQIHFWLRQ��%\ �SURGXFWV�RI�FKORULQDWLRQ�FRXOG�EH�FDUFLQRJHQLF��ZLWK�
SDUWLFXODU�FRQFHUQ�RYHU�WULKDORP HWKDQHV��
�
�

2 ] RQDWLRQ�
�
2 ] RQH�LV�D�P RUH�SRZHUIXO�R[ LGLVLQJ�DJHQW�WKDQ�RWKHU�SUHYLRXVO\ �GLVFXVVHG�
GLVLQIHFWDQWV��2 ] RQH�LV�FUHDWHG�E\ �DQ�HOHFWULFDO�GLVFKDUJH�LQ�D�JDV�FRQWDLQLQJ�
R[ \ JHQ�LH��� 2 � �EHFRP HV�� 2 � ��2 ] RQH�SURGXFWLRQ�GHSHQGV�RQ�R[ \ JHQ�
FRQFHQWUDWLRQ�DQG�LP SXULWLHV�VXFK�DV�GXVW�DQG�ZDWHU�YDSRXU�LQ�WKH�JDV��
�
7KH�EUHDNGRZQ�RI�R] RQH�WR�R[ \ JHQ�LV�UDSLG��,W�LV�LP SRVVLEOH�WR�P DLQWDLQ�IUHH�
R] RQH�UHVLGXDOV�LQ�ZDWHU�IRU�DQ\ �VLJQLILFDQW�WLP H��
�
�



5 HIHUHQFH�
�
8 6 �( 3$��� � � � � �8 OWUDYLROHW�GLVLQIHFWLRQ��UHSRUW�( 3$�� � � �) � � � � � � ��
�
�

� ��,QIRUP DWLRQ�VKHHW�

6DYLQJ�: DWHU�$ URXQG�7KH�+ RXVH�
�
�

: KDW�FDQ�,�GR�WR�XVH�OHVV�Z DWHU" �
�
7KHUH�DUH�VLP SOH�WKLQJV�WKDW�\ RX�FDQ�GR�DURXQG�WKH�KRXVH�WR�FRQVHUYH�ZDWHU��
5 HFRJQLVLQJ�WKH�YDOXH�RI�ZDWHU�LV�WKH�ILUVW�VWHS��&RQVHUYLQJ�ZDWHU�QRZ�P HDQV�
P RUH�ZDWHU�ZLOO�EH�DYDLODEOH�DQG�DIIRUGDEOH�LQ�WKH�IXWXUH��<RX�FDQ�KHOS�FRQVHUYH�
ZDWHU�E\ �FKDQJLQJ�VRP H�RI�\ RXU�HYHU\ �GD\ �KDELWV��OLNH��

 �WXUQLQJ�ZDWHU�RII�ZKLOH�FOHDQLQJ�\ RXU�WHHWK��

 �VKDYLQJ�ZLWK�WKH�SOXJ�LQ�WKH�VLQN��

 �WDNLQJ�VKRUWHU�VKRZHUV��

 �OLYLQJ�ZLWK�D�VP DOO�JDUGHQ��

 �VZHHSLQJ�ZLWK�D�EURRP �UDWKHU�WKDQ�XVLQJ�WKH�KRVH��3DYHG�DUHDV�P XVW�EH�
FOHDQHG�ZLWKRXW�ZDWHU�XQGHU�SHUP DQHQW�ZDWHU�P HDVXUHV��
�
�

: KHUH�GR�,�XVH�Z DWHU�LQ�P \ �KRXVHKROG" �
�
7R�ILQG�RXW�ZKHUH�P RVW�ZDWHU�LV�XVHG�LQ�\ RXU�KRP H��FRP SOHWH�WKH�ZDWHU�DXGLW�
IRUP �GHYHORSHG�E\ �WKH�&LW\ �RI�0 HOERXUQH��<RX
OO�ILQG�WKLV�IRUP �DW�
ZZZ�P HOERXUQH�YLF�JRY�DX�LQIR�FIP " WRS � � � 	 SJ � � �
�
�

' R�,�QHHG�Z DWHU�HIILFLHQW�DSSOLDQFHV�DQG�ILWWLQJV" �
�
7R�VDYH�HYHQ�P RUH�ZDWHU��ZDWHU�HIILFLHQW�ILWWLQJV�DQG�DSSOLDQFHV�DUH�DQ�H[ FHOOHQW�
LGHD��DQG�WKH\ 
UH�VXLWDEOH�IRU�P RVW�KRP HV�DQG�VP DOO�EXVLQHVVHV�DQG�IRU�P RVW�
DSSOLDQFHV��2 SWLRQV�LQFOXGH��

 �ZDWHU�HIILFLHQW�ILWWLQJV�LQFOXGLQJ�VKRZHUKHDGV��ZDWHUOHVV�XULQDOV�DQG�WDSV��

 �ZDWHU�HIILFLHQW�DSSOLDQFHV�LQFOXGLQJ�$$$$$�UDWHG�ZDVKLQJ�P DFKLQHV�DQG�
$$$$�UDWHG�GLVKZDVKHUV��DQG�

 �SUHVVXUH�UHGXFWLRQ�YDOYHV�WKDW�UHGXFH�ZDWHU�SUHVVXUH��VDYLQJ�P RUH�ZDWHU��
�



7KHVH�P HDVXUHV�ZLOO�VDYH�XS�WR�� � �SHU�FHQW�RI�ZDWHU�XVH�FRP SDUHG�WR�D�W\ SLFDO�
KRXVHKROG��
�
: DWHU�HIILFLHQF\ �UDWLQJV�VKRXOG�EH�VKRZQ�RQ�DOO�QHZ�ZDVKLQJ�P DFKLQHV�DQG�
GLVKZDVKHUV��7KH�UDWLQJV�DUH�FR�RUGLQDWHG�E\ �WKH�: DWHU�6HUYLFHV�RI�$XVWUDOLD�
$VVRFLDWLRQ�DQG�DUH�DYDLODEOH�IURP �WKHLU�ZHEVLWH�DW��ZZZ�ZVDD�DVQ�DX�
�
7KH�' HSDUWP HQW�RI�6XVWDLQDELOLW\ �DQG�( QYLURQP HQW�UXQV�WKH�2 XU�: DWHU��2 XU�
) XWXUH�SURJUDP ��DQG�SURGXFHV�D�ZDWHU�VDYLQJ�NLW��2 UGHU�\ RXUV�RQOLQH�DW��
ZZZ�RXUZDWHU�YLF�JRY�DX�RU�FDOO�� � � �� � � ��
�
�

+ RZ �FDQ�,�VDYH�Z DWHU�LQ�P \ �JDUGHQ" �
�
* DUGHQ�ZDWHULQJ�DFFRXQWV�IRU�� � �SHU�FHQW�RI�WRWDO�ZDWHU�XVDJH��<RX�FDQ�UHGXFH�
WKH�DP RXQW�RI�ZDWHU�\ RXU�SODQWV�QHHG�E\ ��

 �ZDWHULQJ�DW�QLJKW�WLP H��QRZ�P DQGDWRU\ �IRU�ZDWHULQJ�V\ VWHP V���

 �ZDWHULQJ�ZLWK�D�KDQG�KHOG�WULJJHU�KRVH��QRZ�P DQGDWRU\ ���

 �XVLQJ�P XOFK�LQ�WKH�JDUGHQ��

 �GHVLJQLQJ�D�ORZ�ZDWHU�JDUGHQ�E\ ��
��� �XVLQJ�QDWLYH�SODQWV�RU�SODQWV�WKDW�UHTXLUH�OLWWOH�ZDWHU��NQRZQ�DV�[ HULVFDSH�
SODQWV���
��� �K\ GUR] RQLQJ�SODQWV��7KLV�P HDQV�SXWWLQJ�SODQWV�ZLWK�VLP LODU�ZDWHU�UHTXLUHP HQWV�
WRJHWKHU��VR�\ RX�FDQ�WDUJHW�VSRWV�WR�ZDWHU��DQG�

 �P RLVWXUH�FRQWUROOHG�LUULJDWLRQ�V\ VWHP V��
�
&RQWDFW�\ RXU�ORFDO�QXUVHU\ �RU�6XVWDLQDEOH�* DUGHQLQJ�$XVWUDOLD�
ZZZ�VJDRQOLQH�RUJ�DX�IRU�P RUH�LQIRUP DWLRQ��
�
�

: KDW�DERXW�Z DVKLQJ�P \ �FDU" �
�
8 VLQJ�D�EXFNHW�DQG�VSRQJH�WR�ZDVK�\ RXU�FDU�LV�WKH�EHVW�RSWLRQ��3HUP DQHQW�ZDWHU�
P HDVXUHV�UHTXLUH�WKDW�KRVHV�KDYH�WULJJHU�QR] ] HOV�RQ�WKHP �IRU�ZDVKLQJ�WKH�FDU��
�
�

: KDW�DERXW�P \ �SRRO" �
�
3RROV�FDQ�ORVH�ZDWHU�WKURXJK�HYDSRUDWLRQ��&RYHULQJ�\ RXU�SRRO�EHWZHHQ�XVHV�FDQ�
KHOS�UHGXFH�ZDWHU�ORVV�WKURXJK�HYDSRUDWLRQ��UHGXFLQJ�WKH�QHHG�WR�
WRS�XS
�\ RXU�
SRRO��
�
�



&DQ�,�LQVWDOO�D�UDLQZ DWHU�WDQN" �
�
<HV���UDLQZDWHU�WDQNV�DUH�D�JUHDW�ZD\ �WR�SUHVHUYH�RXU�H[ LVWLQJ�UHVRXUFHV��
5 DLQZDWHU�LV�EHVW�XVHG�IRU�WRLOHW�IOXVKLQJ��UHSODFLQJ�WKH�KLJK�TXDOLW\ �GULQNLQJ�ZDWHU�
XVXDOO\ �XVHG�LQ�WKH�WRLOHW��5 DLQZDWHU�KDUYHVWHG�IURP �\ RXU�URRI�LV�VWRUHG�LQ�D�WDQN��
8 VLQJ�FROOHFWHG�UDLQZDWHU�IRU�WRLOHW�IOXVKLQJ�P HDQV�XVLQJ�� � �SHU�FHQW�OHVV�GULQNLQJ�
ZDWHU��7KH�IDOO�RI�\ RXU�URRI�DQG�WKH�SRVLWLRQ�RI�GRZQSLSHV�FDQ�GHWHUP LQH�KRZ�
HIIHFWLYH�\ RXU�UDLQZDWHU�WDQN�ZLOO�EH��7R�FROOHFW�DV�P XFK�UDLQZDWHU�DV�\ RX�FDQ��DOO�
�RU�DV�P DQ\ �SRVVLEOH��GRZQSLSHV�VKRXOG�EH�GLUHFWHG�WR�WKH�WDQN��
�
�

: KDW�VL] H�DQG�VKDSH�WDQN�VKRXOG�,�LQVWDOO" �
�
7R�VL] H�D�UDLQZDWHU�WDQN�IRU�\ RXU�KRXVH��UHIHU�WR�WKH�&LW\ �RI�0 HOERXUQH
V�) DFW�
6KHHW�5 DLQZ DWHU�7DQNV���* HQHUDO��DQG�) DFW�6KHHW�5 DLQZ DWHU�7DQNV�IRU�WKH�
+RXVHKROG�IRU�JXLGDQFH��7R�ILQG�WKH�ULJKW�VL] H�WDQN�\ RX�QHHG�WR�NQRZ��

 �WKH�VL] H�RI�URRI�DUHD�FROOHFWLQJ�UDLQZDWHU��DQG�

 �WKH�LQWHQGHG�ZDWHU�XVH�H�J��WRLOHW�IOXVKLQJ��
�
7DQNV�VXLWDEOH�IRU�LQQHU�FLW\ �KRXVHV�UDQJH�IURP �� �� �N/ �WR�� �N/ ��7KHUH�LV�OLWWOH�
YDOXH�LQVWDOOLQJ�D�WDQN�LI�WKH�UDWLR�RI�SHRSOH�WR�URRI�DUHD�LV�OHVV�WKDQ�� � P � �SHU�
SHUVRQ��
�
5 DLQZDWHU�WDQNV�DUH�XVXDOO\ �F\ OLQGULFDO��EXW�WKHUH�DUH�RWKHU�RSWLRQV��LQFOXGLQJ��

 �LQFRUSRUDWLRQ�RI�WDQNV�LQWR�JXWWHUV��ZZZ�UDLQVDYHU�FRP �DX�

 �SRO\ SURS\ OHQH�VDFV�IRU�ZDWHU�VWRUDJH��ZZZ�UDLQUHYLYD�FRP �DX�

 �ERXQGDU\ �IHQFH�WDQN�VWRUDJHV��ZZZ�IUHHZDWHU�FRP �DX�
�
7DQNV�FDQ�DOVR�EH�LQVWDOOHG�XQGHUJURXQG��
�
�

+ RZ �GR�,�P DLQWDLQ�P \ �UDLQZ DWHU�WDQN" �
�
5 DLQZDWHU�WDQNV�UHTXLUH�P LQLP DO�P DLQWHQDQFH��7KH�TXDOLW\ �RI�ZDWHU�LV�GLUHFWO\ �
UHODWHG�WR�WKH�FRQGLWLRQ�RI�WKH�URRI��7KH�URRI�VKRXOG�EH�FOHDQ�DQG�UXVW�IUHH��$OO�
JXWWHUV�VKRXOG�EH�FOHDU�DQG�FOHDQ��* XWWHU�JXDUGV�DUH�UHFRP P HQGHG��WR�SUHYHQW�
OHDYHV�DQG�RWKHU�GHEULV�HQWHULQJ�WKH�WDQN��7KH�WDQN�VKRXOG�EH�FORVHG��ZLWK�
P RVTXLWR�QHWV�SUHYHQWLQJ�LQVHFWV�HQWHULQJ�WKH�WDQN��( YHU\ �VL[ �P RQWKV��WKH�WDQN�
VKRXOG�EH�LQVSHFWHG�WR�P DLQWDLQ�WKHVH�VWDQGDUGV��
�
' HWDLOHG�P DLQWHQDQFH�UHTXLUHP HQWV�DUH�DYDLODEOH�IURP �WKH�) HGHUDO�* RYHUQP HQW
V�
HQ+ HDOWK�SXEOLFDWLRQ��* XLGDQFH�RQ�WKH�XVH�RI�UDLQZDWHU�WDQNV��
ZZZ�HQKHDOWK�QSKS�JRY�DX�
�



�

$ UH�WKHUH�DQ\ �UHEDWHV�IRU�P \ �WDQN" �
�
7KH�' HSDUWP HQW�RI�6XVWDLQDELOLW\ �DQG�( QYLURQP HQW��WKURXJK�WKH�2 XU�: DWHU��2 XU�
) XWXUH�SURJUDP �LV�RIIHULQJ�D�UHEDWH�IRU�UDLQZDWHU�WDQNV�DQG�LQVWDOODWLRQ��7KH�
UHEDWH�LV�� � � � �� � � � � �IRU�D�WDQN�DQG�� � � � �IRU�WRLOHW�FRQQHFWLRQ���9LVLW�
ZZZ�RXUZDWHU�YLF�JRY�DX�RU�FDOO�� � � �� � � �IRU�P RUH�LQIRUP DWLRQ��
�
�

+ RZ �GR�,�LQVWDOO�P \ �UDLQZ DWHU�WDQN" �
�
,QVWDOODWLRQV�P XVW�FRQIRUP �WR�$XVWUDOLDQ�VWDQGDUGV��$6� � � � �� �� �: DWHU�6XSSO\ ��
$FFHSWDEOH�6ROXWLRQV��DQG�VKRXOG�EH�FRP SOHWHG�E\ �D�OLFHQVHG�SOXP EHU��7KH�
* UHHQ�3OXP EHUV�ZZZ�JUHHQSOXP EHUV�FRP �DX�DQG�WKH�3OXP ELQJ�,QGXVWU\ �
&RP P LVVLRQ�ZZZ�SLF�YLF�JRY�DX�KDYH�P RUH�LQIRUP DWLRQ��
�
�

' R�,�QHHG�DSSURYDO�IRU�P \ �UDLQZ DWHU�WDQN" �
�
7KH�&LW\ �RI�0 HOERXUQH�UHTXLUHV�D�SODQQLQJ�SHUP LW�IRU�WKH�LQVWDOODWLRQ�RI�WDQNV�
ZLWKLQ�+HULWDJH�2 YHUOD\ �DUHDV�DQG�IRU�WDQNV�ODUJHU�WKDQ�� �� � � �OLWUHV��7DQNV�
RXWVLGH�+ HULWDJH�2 YHUOD\ �DUHDV�DQG�VP DOOHU�WKDQ�� �� � � �OLWUHV��KDYH�9LFWRULDQ�
* RYHUQP HQW�H[ HP SWLRQ��&ODXVH�� � �� � �RI�WKH�9LFWRULDQ�3ODQQLQJ�3URYLVLRQV���7KH�
&LW\ �RI�0 HOERXUQH�FDQ�DGYLVH�RQ�H[ HP SWLRQV��
�
' XH�WR�WKH�KHULWDJH�QDWXUH�RI�WKH�&LW\ �RI�0 HOERXUQH��P RVW�SURSHUWLHV�P XVW�ORGJH�D�
SODQQLQJ�SHUP LW�IRU�WKHLU�UDLQZDWHU�WDQN��) RU�ZRUNV�OHVV�WKDQ�� � � �� � � �RQ�D�VLQJOH�
GZHOOLQJ�RQ�D�ORW��WKHUH�LV�QR�IHH�IRU�D�SODQQLQJ�SHUP LW��7KH�SODQQLQJ�SHUP LW�RQO\ �
QHHGV�WR�DGGUHVV�LVVXHV�UHODWLQJ�WR�KHULWDJH��SULP DULO\ ��ZKHWKHU�WKH�WDQN�FDQ�EH�
VHHQ�IURP �VWUHHWV�DQG�RU�ODQHZD\ V��DQG�LWV�HIIHFW�RQ�H[ LVWLQJ�IDEULF��
�
%XLOGLQJV�OLVWHG�RQ�WKH�9LFWRULDQ�+HULWDJH�5 HJLVWHU�QHHG�D�+HULWDJH�9LFWRULD�
SHUP LW�XQGHU�WKH�+ HULWDJH�$FW�� � � � ��2 QFH�DSSURYHG��D�SODQQLQJ�SHUP LW�LV�QRW�
UHTXLUHG��
�
) RU�UDLQZDWHU�WDQNV�LQVWDOOHG�ZLWKLQ�WKH�EXLOGLQJ�IDEULF��VXFK�DV�LQ�D�URRI�VSDFH��RU�
LQ�WKH�XSSHU�IORRUV�RI�DQ�DSDUWP HQW�EXLOGLQJ��D�EXLOGLQJ�SHUP LW�P D\ �EH�UHTXLUHG��
7KH�EXLOGLQJ�P XVW�EH�DEOH�WR�VXSSRUW�WKH�WDQN�ZHLJKW��&RQWDFW�WKH�&LW\ �RI�
0 HOERXUQH�IRU�P RUH�DGYLFH��
�
�



: KHUH�FDQ�,�ILQG�P RUH�LQIRUP DWLRQ" �
�
) RU�IXUWKHU�LQIRUP DWLRQ�UHIHU�WR�&LW\ �RI�0 HOERXUQH
V�: 68 ' �* XLGHOLQHV��LQFOXGLQJ�
WKH�5 DLQZDWHU�IRU�KRXVHKROG�WDQNV�) DFW�6KHHW�DQG�WKH�7HUUDFHV�FDVH�VWXG\ �LQ�
6HFWLRQ�7ZR��
�
�

� ��,QIRUP DWLRQ�VKHHW�

5 HXVLQJ�: DWHU�$ URXQG�7KH�+ RXVH�
�
�

: KDW�HOVH�FDQ�,�GR�WR�VDYH�Z DWHU" �
�
5 HXVLQJ�ZDWHU�ZLWKLQ�\ RXU�KRXVHKROG�ZLOO�KHOS�VDYH�P RUH�ZDWHU��7KH�P RVW�
FRP P RQ�ZD\ �WR�UHXVH�KRXVHKROG�ZDWHU�LV�ZLWK�D�JUH\ ZDWHU�UHXVH�V\ VWHP ��
�
�

: KDW�LV�JUH\ Z DWHU" �
�
* UH\ ZDWHU�LV�ZDWHU�WKDW�KDV�EHHQ�XVHG�LQ�WKH�ODXQGU\ �DQG�WKH�EDWK�RU�VKRZHU��
7KLV�ZDWHU�FDQ�JHQHUDOO\ �EH�UHXVHG��* UH\ ZDWHU�UHXVH�FDQ�VDYH�VLJQLILFDQW�
TXDQWLWLHV�RI�WDS�ZDWHU��5 HXVLQJ�\ RXU�JUH\ ZDWHU�DOVR�UHGXFHV�WKH�DP RXQW�RI�ZDWHU�
WKDW�HQWHUV�VHZHUV��VDYLQJ�HQHUJ\ �DQG�UHVRXUFHV���
�
* UH\ ZDWHU�FRQWDLQV�FRQWDP LQDQWV�DQG�LV�QRW�ILW�IRU�KXP DQ�FRQVXP SWLRQ��/ RZ�
OHYHOV�RI�EDFWHULD��IDHFDO�P DWWHU��RUJDQLF�P DWWHU��P LFUR�RUJDQLVP V��VDOWV�DQG�
GHWHUJHQWV�DUH�FRP P RQ��DQG�DOO�FDQ�FRQWULEXWH�WR�WKH�FRORXU�DQG�RGRXU�RI�WKH�
ZDWHU��,W�LV�LP SRUWDQW�WR�OLP LW�KXP DQ�H[ SRVXUH�WR�JUH\ ZDWHU��
�
�

: KHUH�VKRXOG�,�FROOHFW�P \ �JUH\ Z DWHU" �
�

/ LJKW
�JUH\ ZDWHU�LV�ZDVWHZDWHU�IURP �WKH�VKRZHU��EDWK�DQG�EDVLQ�LQ�EDWKURRP V��
DQG�UHTXLUHV�WKH�OHDVW�DP RXQW�RI�WUHDWP HQW�SULRU�WR�UHXVH��7KHVH�DUH�WKH�
SUHIHUDEOH�VRXUFHV�IRU�JUH\ ZDWHU�FROOHFWLRQ��
�
�



: KDW�FDQ�,�XVH�JUH\ Z DWHU�IRU" �
* UH\ ZDWHU�FDQ�EH�XVHG�IRU�JDUGHQ�LUULJDWLRQ��RU��DIWHU�WUHDWP HQW��IRU�WRLOHW�IOXVKLQJ��
1 R�WUHDWP HQW�LV�UHTXLUHG�LI�WKH�JUH\ ZDWHU�LV�GLYHUWHG�LP P HGLDWHO\ �WR�D�VXEVXUIDFH�
LUULJDWLRQ��* UH\ ZDWHU�VKRXOG�QRW�EH�XVHG�WR�LUULJDWH�YHJHWDEOH�JDUGHQV��DQG�
VKRXOG�QRW�EH�XVHG�GXULQJ�ZHW�ZHDWKHU���
�
�

+ RZ �FDQ�,�UHXVH�Z DWHU" �
�
&ROOHFWLQJ�JUH\ ZDWHU�IRU�UHXVH�FRXOG�EH�DV�VLP SOH�DV�SXWWLQJ�D�EXFNHW�LQ�WKH�
VKRZHU�WR�FROOHFW�ZDWHU�IRU�\ RXU�SRW�SODQWV��RU�P RUH�FRP SOLFDWHG��LQYROYLQJ�
WUHDWP HQW�EHIRUH�UHXVH�LQ�WRLOHW�IOXVKLQJ��
�
6LP SO\ �GLYHUWLQJ�JUH\ ZDWHU�WR�WKH�JDUGHQ�IRU�LUULJDWLRQ�LV�DQ�HDV\ �RSWLRQ��
* UH\ ZDWHU�FDQ�EH�XVHG�LP P HGLDWHO\ ��VR�LW�QHHGV�OLWWOH�WUHDWP HQW��$ �GLYHUWHU�FRXOG�
UHGLUHFW�JUH\ ZDWHU�IURP �\ RXU�ZDVKLQJ�P DFKLQH��VFUHHQLQJ�ZDWHU�EHIRUH�GLYHUWLQJ�
LW�WR�DQ�XQGHUJURXQG��VXEVXUIDFH��JDUGHQ�LUULJDWLRQ��7KLV�V\ VWHP �P LQLP LVHV�
KXP DQ�FRQWDFW��$ �GLYHUWHU�FRXOG�EH�UHWURILWWHG�WR�\ RXU�H[ LVWLQJ�EXLOGLQJ��XVXDOO\ �
QHDU�WKH�ODXQGU\ ���DIWHU�DSSURSULDWH�SOXP ELQJ��: DWHU�LV�IHG�WKURXJK�WKH�GLYHUWHU�WR�
DQ�XQGHUJURXQG��VXEVXUIDFH��LUULJDWLRQ�V\ VWHP ��,W
V�WKH�JUHHQ�ZD\ �WR�
P XOWL�WDVN
�� �
\ RX�FDQ�EH�ZDWHULQJ�WKH�JDUGHQ�ZKLOH�\ RX�GR�\ RXU�ODXQGU\ ��
�
1 R�DSSURYDOV�DUH�QHFHVVDU\ �IRU�VLP SOH�GLYHUVLRQ�GHYLFHV��$OO�SOXP ELQJ�VKRXOG�EH�
FRP SOHWHG�E\ �D�OLFHQVHG�SOXP EHU��
�
�

$ UH�WKHUH�DQ\ �KHDOWK�ULVNV" �
�
&RUUHFW�P DQDJHP HQW�DQG�DSSURSULDWH�ZDWHU�XVH�ZLOO�HQVXUH�\ RXU�JUH\ ZDWHU�LV�
VDIH��,GHDOO\ ��FROOHFWLRQ��WUHDWP HQW�DQG�UHXVH�VKRXOG�EH�GRQH�WKURXJK�D�FORVHG�
V\ VWHP ��P LQLP LVLQJ�KHDOWK�ULVNV��6LP SOH�SUHFDXWLRQV�WKDW�FDQ�KHOS�SURWHFW�KHDOWK�
LQFOXGH��

 �DYRLG�FURVV�FRQQHFWLRQV�EHWZHHQ�JUH\ ZDWHU�DQG�GULQNLQJ�ZDWHU�V\ VWHP V��

 �HQVXUH�H[ FHVV�JUH\ ZDWHU�LV�GLUHFWHG�WR�WKH�VHZHU��

 �FRQWDLQ�JUH\ ZDWHU�UHXVH�ZLWKLQ�\ RXU�UHVLGHQWLDO�ERXQGDULHV��

 �HQVXUH�SHRSOH�FDQQRW�WRXFK�RU�RWKHUZLVH�EH�H[ SRVHG�WR�JUH\ ZDWHU��

 �QHYHU�XVH�JUH\ ZDWHU�RQ�\ RXU�YHJHWDEOH�KHUE�JDUGHQ��

 �GRQ
W�DOORZ�JUH\ ZDWHU�WR�
SRQG
��HVSHFLDOO\ �LQ�ZHW�ZHDWKHU��DQG�

 �KDYH�DQ�RYHUIORZ�FRQQHFWLRQ�WR�WKH�VHZHU��
�
�

&DQ�,�VWRUH�JUH\ Z DWHU" �
�



* UH\ ZDWHU�FDQ�EH�WHP SRUDULO\ �VWRUHG�DQG�UHXVHG�RQ�VLWH��7KH�' HSDUWP HQW�RI�
+XP DQ�6HUYLFHV�GRHV�QRW�UHFRP P HQG�WKH�XVH�RI�XQWUHDWHG�JUH\ ZDWHU�ZLWKLQ�WKH�
KRXVHKROG�
 � ��EXW�LW�LV�ILQH�WR�XVH�LQ�JDUGHQ�LUULJDWLRQ��* UH\ ZDWHU�FDQ�EH�VWRUHG�IRU�
XS�WR�� � �KRXUV�ZLWKRXW�WUHDWP HQW�EHIRUH�LW�P XVW�EH�GLVFDUGHG�WR�VHZHU��6WRULQJ�
XQWUHDWHG�JUH\ ZDWHU�LV�KD] DUGRXV��DV�LW�FDQ�KDUERXU�P LFURELDO�JURZWK��SURGXFLQJ�
RGRXUV�DQG�VHSWLF�ZDWHU��
�
,I�JUH\ ZDWHU�LV�WR�EH�VWRUHG�IRU�JUHDWHU�WKDQ�� � �KRXUV��WUHDWP HQW�LV�HVVHQWLDO��
�
�

: KDW�W\ SH�RI�JUH\ Z DWHU�WUHDWP HQW�V\ VWHP �FDQ�,�XVH" �
�
7KHUH�DUH�P DQ\ �JUH\ ZDWHU�UHXVH�RSWLRQV��7KH�P HWKRG�\ RX�VHOHFW�ZLOO�GHSHQG�RQ�
WKH�ZDWHU�TXDOLW\ �\ RX�QHHG�DQG�KRZ�P XFK�VSDFH�\ RX�KDYH��7KH�&LW\ �RI�
0 HOERXUQH�KDV�IDFW�VKHHWV�DYDLODEOH��WR�KHOS�\ RX�FKRRVH�WKH�ULJKW�P HWKRG�IRU�
\ RXU�KRP H��
�
�

+ HUH
V�KRZ �D�VWDQGDUG�V\ VWHP �Z RXOG�Z RUN�
�
7KH�P HVK�VFUHHQ�WUDSV�ODUJHU�REMHFWV��OLNH�FRWWRQ�RU�KDLU��7KH�VHGLP HQWDWLRQ�WDQN�
UHJXODWHV�IORZ�WKURXJK�WKH�V\ VWHP ��DQG�DOORZV�VRP H�SROOXWDQWV�WR�VHWWOH�WR�WKH�
ERWWRP �RI�WKH�WDQN��' LVVROYHG�RUJDQLF�P DWWHU�LV�UHGXFHG�E\ �WKH�WUHDWP HQW�
WHFKQRORJ\ ��H�J��ZHWODQG���7KH�VP DOO�FODULILHU�WDQN�VWDELOLVHV�IORZ�DQG�UHP RYHV�
H[ FHVV�OLYLQJ�P DWWHU��ELRP DVV��E\ �VHGLP HQWDWLRQ��7KH�8 9�GLVLQIHFWLRQ�NLOOV�P LFUR�
RUJDQLVP V�LQFOXGLQJ�SDWKRJHQV�DQG�EDFWHULD��) LQDOO\ �WKH�VWRUDJH�WDQN�SURYLGHV�D�
UHVHUYRLU�WR�P HHW�UHVLGHQWLDO�GHP DQG�WKDW�YDULHV�RYHU�D�W\ SLFDO�GD\ �WR�VXSSO\ ��
�
7KH�( QYLURQP HQW�3URWHFWLRQ�$JHQF\ �9LFWRULD��( 3$��KDV�D�OLVW�RI�DSSURYHG�
JUH\ ZDWHU�W\ SHV�DW�WKHLU�ZHEVLWH��ZZZ�HSD�YLF�JRY�DX��
�
�

: KDW�DUH�WKH�P DLQWHQDQFH�UHTXLUHP HQWV�IRU�P \ �JUH\ Z DWHU�VFKHP H" �
�
( DFK�JUH\ ZDWHU�WUHDWP HQW�V\ VWHP �KDV�VSHFLILF�P DLQWHQDQFH�UHTXLUHP HQWV��
0 DQXIDFWXUHUV�DQG�VXSSOLHUV�FDQ�KHOS�ZLWK�DGYLFH�DERXW�SDUWLFXODU�V\ VWHP V��) RU�
H[ DP SOH��ZLWK�D�VXEVXUIDFH�ZHWODQG�V\ VWHP ��DOO�WKDW�LV�UHTXLUHG�LV�UHJXODU�
FOHDQLQJ�DQG�UHP RYDO�RI�VROLGV�IURP �WKH�VFUHHQV��
�
* UH\ ZDWHU�SOXP ELQJ�VKRXOG�EH�FRQQHFWHG�WR�WKH�P DLQV�VHZHU�VR�WKDW�VWRUHG�
JUH\ ZDWHU�FDQ�EH�GLVSRVHG�RI�ZKHQ�WKH�V\ VWHP �QHHGV�P DLQWHQDQFH��
�
�



' R�,�KDYH�WR�XVH�GLIIHUHQW�GHWHUJHQWV�RU�VKDP SRRV" �
�
,I�\ RX�XVH�JUH\ ZDWHU�IRU�\ RXU�JDUGHQ��RU�D�YHJHWDWHG�JUH\ ZDWHU�WUHDWP HQW�V\ VWHP �
OLNH�D�VXEVXUIDFH�ZHWODQG��\ RX�ZLOO�QHHG�WR�FDUHIXOO\ �VHOHFW�\ RXU�KRXVHKROG�
FOHDQLQJ�DJHQWV��VRDSV�DQG�VKDP SRRV��6XSSOLHUV�DQG�UHWDLOHUV�RI�JUH\ ZDWHU�
V\ VWHP V�ZLOO�DGYLVH�RQ�ZKDW�SURGXFWV�\ RX�VKRXOG�DYRLG�IRU�\ RXU�VSHFLILF�V\ VWHP ��
�
�

$ UH�WKHUH�DQ\ �UHEDWHV�IRU�P \ �JUH\ Z DWHU�V\ VWHP " �
�
7KH�' HSDUWP HQW�RI�6XVWDLQDELOLW\ �DQG�( QYLURQP HQW
V�2 XU�: DWHU��2 XU�) XWXUH�
SURJUDP �RIIHUV�UHEDWHV�IRU�JUH\ ZDWHU�WDQNV�DQG�LQVWDOODWLRQ��,QVWDOOLQJ�D�JUH\ ZDWHU�
V\ VWHP �FDQ�DWWUDFW�D�� � � � �UHEDWH��9LVLW�ZZZ�RXUZDWHU�YLF�JRY�DX�RU�FDOO�� � � �� � � �
IRU�P RUH�LQIRUP DWLRQ��
�
�

+ RZ �P XFK�GRHV�LW�FRVW" �
�
6LP SOH�GLYHUVLRQ�GHYLFHV�FRVW�DURXQG�� � � � ��$XWRP DWHG��DQG�P RUH�FRP SOH[ �
JUH\ ZDWHU�WUHDWP HQW�V\ VWHP V��FDQ�FRVW�IURP �� � �� � � �WR�� � � �� � � ��
�
�

' R�,�QHHG�DSSURYDO�IRU�P \ �JUH\ Z DWHU�V\ VWHP " �
�
6LP SOH�JUH\ ZDWHU�GLYHUVLRQ�V\ VWHP V�GR�QRW�UHTXLUH�DSSURYDO��
�
) RU�V\ VWHP V�WUHDWLQJ�OHVV�WKDQ�� �� � � �OLWUHV�D�GD\ ��( 3$�9LFWRULD�KDV�SURYLGHG�D�OLVW�
RI�DSSURYHG�JUH\ ZDWHU�WUHDWP HQW�V\ VWHP V��7KH�&LW\ �RI�0 HOERXUQH�FDQ�LVVXH�
SHUP LWV�IRU�( 3$ �DSSURYHG�V\ VWHP V��$SSURYHG�JUH\ ZDWHU�GHYLFHV�DUH�OLVWHG�RQ�WKH�
( 3$�9LFWRULD
V�ZHEVLWH�ZZZ�HSD�YLF�JRY�DX��DQG�( 3$�3XEOLFDWLRQ�� � � �5 HXVH�
2 SWLRQV�IRU�+ RXVHKROG�: DVWHZDWHU�KDV�P RUH�DGYLFH��( 3$�DSSURYDO�LV�QRW�
UHTXLUHG�IRU�D�FORVHG�V\ VWHP ��ZKHQ�QR�ZDWHU�LV�UHOHDVHG�LQWR�WKH�HQYLURQP HQW��
�
$OO�LQVWDOODWLRQV�P XVW�FRQIRUP �WR�$XVWUDOLDQ�6WDQGDUGV��ZLWK�UHIHUHQFH�WR�
$6 � � � � �� �� �: DWHU�6XSSO\ ��$FFHSWDEOH�6ROXWLRQV��ZDVWHZDWHU�WUHDWP HQW�
�$6� � � � � ��ZDVWHZDWHU�HIIOXHQW�P DQDJHP HQW��$6� � � � � ��DQG�SOXP ELQJ�
UHTXLUHP HQWV��$ �OLFHQVHG�SOXP EHU�P XVW�LQVWDOO�WKH�V\ VWHP ��5 HIHU�WR�WKH�* UHHQ�
3OXP EHUV��ZZZ�JUHHQSOXP EHUV�FRP �DX��DQG�WKH�3OXP ELQJ�,QGXVWU\ �&RP P LVVLRQ�
�ZZZ�SLF�YLF�JRY�DX��IRU�DGGLWLRQDO�LQIRUP DWLRQ��
��
7KH�' HSDUWP HQW�RI�+XP DQ�6HUYLFHV�KDV�JXLGHOLQHV�DYDLODEOH�DW��
ZZZ�KHDOWK�YLF�JRY�DX�HQYLURQP HQW��
�



: KDW�GR�,�GR�Z LWK�P \ �UDLQZ DWHU�QRZ �WKDW�,�KDYH�D�JUH\ Z DWHU�V\ VWHP " �
�
5 DLQZDWHU�FDQ�EH�XVHG�IRU�KRW�ZDWHU��+RW�ZDWHU�V\ VWHP V�KHDW�ZDWHU�WR�� � �WR�� � �
GHJUHHV�&��$W�WKLV�WHP SHUDWXUH��DQ\ �SDWKRJHQV�DUH�GHVWUR\ HG��DQG�ZDWHU�LV�VDIH�
IRU�XVH�LQ�\ RXU�KRP H�LQFOXGLQJ�VKRZHULQJ�DQG�FRRNLQJ��) RU�IXUWKHU�LQIRUP DWLRQ�
UHIHU�WR�&LW\ �RI�0 HOERXUQH
V�: 68 ' �* XLGHOLQHV��SDUWLFXODUO\ �WKH�7HUUDFHV�FDVH�
VWXG\ �LQ�6HFWLRQ�7ZR��
�
�

: KHUH�FDQ�,�ILQG�P RUH�LQIRUP DWLRQ" �
�
0 RUH�LQIRUP DWLRQ�LV�DYDLODEOH�LQ�WKH�&LW\ �RI�0 HOERXUQH
V�7RWDO�: DWHUP DUN�SROLF\ �
DQG�: 68 ' �* XLGHOLQHV��
�
�

� ��,QIRUP DWLRQ�VKHHW�

��VDYLQJ�Z DWHU�LQ�WKH�RIILFH�
�
�

+ RZ �FDQ�,�VDYH�Z DWHU�LQ�P \ �RIILFH" �
�
7KHUH�DUH�VLP SOH�WKLQJV�WKDW�\ RX�FDQ�GR�DW�ZRUN�WR�FRQVHUYH�ZDWHU��5 HFRJQLVLQJ�
WKH�YDOXH�RI�ZDWHU�LV�WKH�ILUVW�VWHS��&RQVHUYLQJ�ZDWHU�QRZ�P HDQV�P RUH�ZDWHU�ZLOO�
EH�DYDLODEOH�DQG�DIIRUGDEOH�LQ�WKH�IXWXUH��<RX�FDQ�KHOS�FRQVHUYH�ZDWHU�E\ �P DNLQJ�
VRP H�VLP SOH�FKDQJHV��

 �HGXFDWLQJ�VWDII�DERXW�ZDWHU�FRQVHUYDWLRQ��

 �FKHFNLQJ�IRU�OHDNLQJ�WDSV�DQG�ILWWLQJV��

 �LQVWDOOLQJ�OHYHU�RU�P L[ HU�WDSV�VR�VWDII�FDQ�ILQG�WKH�ULJKW�ZDWHU�WHP SHUDWXUH�
TXLFNO\ ��UHGXFLQJ�ZDVWH�ZDWHU��

 �VZHHSLQJ�ZLWK�D�EURRP �UDWKHU�WKDQ�KRVLQJ��7KLV�LV�P DQGDWRU\ �XQGHU�ZDWHU�
UHVWULFWLRQV��DQG�

 �HQFRXUDJLQJ�QHZ�LGHDV�IURP �VWDII��
�
�

&DQ�,�LQVWDOO�Z DWHU�HIILFLHQW�DSSOLDQFHV�DQG�ILWWLQJV" �
�
,QVWDOOLQJ�ZDWHU�HIILFLHQW�ILWWLQJV�DQG�DSSOLDQFHV�VDYHV�ZDWHU��2 SWLRQV�LQFOXGH��

 �ZDWHU�HIILFLHQW�ILWWLQJV�LQFOXGLQJ�WDSV��ZDWHUOHVV�XULQDOV�DQG�GXDO�IOXVK�WRLOHWV��

 �ZDWHU�HIILFLHQW�DSSOLDQFHV�OLNH�$$$$$�UDWHG�ZDVKLQJ�P DFKLQHV�DQG�$$$$�UDWHG�
GLVKZDVKHUV��DQG�




 �LQVWDOOLQJ�SUHVVXUH�UHGXFWLRQ�YDOYHV�WR�UHGXFH�WDS�ZDWHU�SUHVVXUH��
�
: DWHU�HIILFLHQF\ �UDWLQJV�VKRXOG�DSSHDU�RQ�DOO�QHZ�ZDVKLQJ�P DFKLQHV�DQG�
GLVKZDVKHUV��7KH�UDWLQJV�DUH�FRRUGLQDWHG�E\ �WKH�: DWHU�6HUYLFHV�RI�$XVWUDOLD�
$VVRFLDWLRQ��* R�WR��ZZZ�ZVDD�DVQ�DX�IRU�P RUH�LQIRUP DWLRQ��
�
: DWHU�VDYLQJ�NLWV�DUH�DYDLODEOH�WKURXJK�WKH�' HSDUWP HQW�RI�6XVWDLQDELOLW\ �DQG�
( QYLURQP HQW
V�SURJUDP ��2 XU�: DWHU��2 XU�) XWXUH�SURJUDP ��5 HEDWHV�RQ�ZDWHU�
VDYLQJ�LQLWLDWLYHV�DUH�DOVR�DYDLODEOH�WR�QRQ�SURILW�RUJDQLVDWLRQV��) LQG�RXW�P RUH�DW��
ZZZ�RXUZDWHU�YLF�JRY�DX�RU�E\ �FDOOLQJ�� � � �� � � ��
�
�

+ RZ �FDQ�P \ �EXVLQHVV�HQFRXUDJH�UHVSRQVLEOH�Z DWHU�XVH" �
�
6P DOO�DQG�ODUJH�EXVLQHVVHV�FDQ�LQFRUSRUDWH�ZDWHU�XVH�LQWR�WKHLU�VXVWDLQDELOLW\ �
VWUDWHJLHV��$V�D�SDUW�RI�\ RXU�EURDGHU�HFRORJLFDO�VXVWDLQDEOH�GHYHORSP HQW�
VWUDWHJLHV��EXVLQHVV�SUDFWLFHV�DQG�VWUDWHJLHV�FDQ�EH�GHYHORSHG�WR�HQFRXUDJH�D�
UHVSRQVLEOH�DQG�HTXLWDEOH�DSSURDFK�WR�ZDWHU�XVH��&RQVLGHU��

 �EX\ LQJ�VXSSOLHV�IURP �ZDWHU�FRQVFLRXV�VXSSOLHUV��

 �LQFOXGH�D�ZDWHU�VHFWLRQ�LQ�\ RXU�WULSOH�ERWWRP �OLQH�UHSRUWLQJ��

 �LQFOXGH�ZDWHU�FRQVHUYDWLRQ�WDUJHWV�LQ�\ RXU�DQQXDO�UHSRUW��

 �P DUNHW�WKH�UHVSRQVLEOH�QDWXUH�RI�\ RXU�EXVLQHVV��DQG�

 �QRP LQDWH�D�VWDII�
FKDP SLRQ
�RI�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ��
�
�

+ RZ �LV�Z DWHU�XVHG�LQ�P \ �RIILFH" �
�
2 IILFH�EXLOGLQJV�XVH�ORWV�RI�ZDWHU�IRU�WRLOHW�IOXVKLQJ��0 RVW�RIILFHV�KDYH�IHZ�
VKRZHUV�DQG�JHQHUDWH�RQO\ �D�VP DOO�DP RXQW�RI�JUH\ ZDWHU��
�
�

$ UH�WKHUH�DOWHUQDWH�Z DWHU�VRXUFHV�IRU�WRLOHW�IOXVKLQJ" �
�
$OWHUQDWLYH�ZDWHU�VRXUFHV�XVHG�LQ�WKH�&LW\ �RI�0 HOERXUQH�LQFOXGH�KDUYHVWLQJ�
UDLQZDWHU�IURP �WKH�URRI�DQG�UHF\ FOHG�ZDWHU��
�
�

,V�LW�Z RUWKZ KLOH�KDUYHVWLQJ�UDLQZ DWHU" �
�
%XLOGLQJV�ZLWK�ODUJH�FDWFKP HQW�DUHDV��D�ODUJH�URRI�DUHD��FDQ�KDUYHVW�UDLQZDWHU�IRU�
WRLOHW�IOXVKLQJ�DQG�LUULJDWLRQ��,I�WKHUH�LV�OHVV�WKDQ�� � P � �RI�DYDLODEOH�URRI�FDWFKP HQW�
SHU�SHUVRQ��UDLQZDWHU�KDUYHVWLQJ�LV�QRW�XVXDOO\ �ZRUWKZKLOH��



�
5 DLQZDWHU�KDUYHVWLQJ�KDV�EHHQ�LQFRUSRUDWHG�LQWR�WKH�7LYROL�EXLOGLQJ��4 90 ��
&DUOWRQ�* DUGHQV�DQG�0 HOERXUQH�0 XVHXP ��5 \ GHU�2 YDO�DQG�' RFNODQGV��0 RUH�
LQIRUP DWLRQ�DERXW�WKHVH�VLWHV�LV�DYDLODEOH�LQ�&LW\ �RI�0 HOERXUQH
V�: 68 ' �
* XLGHOLQHV��
�
) DFW�6KHHW�� D�5 DLQZDWHU�7DQN���* HQHUDO�KDV�UDLQZDWHU�WDQN�VL] LQJ�DQG�DSSURYDO�
LQIRUP DWLRQ��
�
�

: KDW�VKRXOG�,�GR�Z LWK�P \ �VWRUP Z DWHU" �
�
$OO�RI�RXU�VWRUP ZDWHU�HQGV�XS�LQ�3RUW�3KLOLS�%D\ ��7R�SURWHFW�WKH�KHDOWK�RI�WKH�ED\ �
DQG�RXU�TXDOLW\ �RI�OLIH��SROOXWDQWV�VKRXOG�EH�UHP RYHG�IURP �VWRUP ZDWHU�EHIRUH�LW�
HQWHUV�WKH�RFHDQ��7KH�&LW\ �RI�0 HOERXUQH
V�: 68 ' �* XLGHOLQHV�DUH�DQ�H[ FHOOHQW�
UHVRXUFH�IRU�ILQGLQJ�RSWLRQV�IRU�VWRUP ZDWHU�WUHDWP HQW��
�
7\ SLFDO�XUEDQLVDWLRQ�SURGXFHV�P DQ\ �FRQWDP LQDQWV�WKDW�FDQ�EH�EORZQ�RU�ZDVKHG�
LQWR�ZDWHUZD\ V��DIIHFWLQJ�WKH�KHDOWK�RI�VWUHDP V�DQG�ZDWHUZD\ V��1 LWURJHQ��
SKRVSKRURXV�DQG�VXVSHQGHG�VROLGV�DUH�FRP P RQ�VWRUP ZDWHU�SROOXWDQWV��%HVW�
SUDFWLFH�VWRUP ZDWHU�P DQDJHP HQW�SURYLGHV�IRU�WUHDWP HQW�RI�UXQ�RII�WR�UHP RYH�
ZDWHU�ERUQH�FRQWDP LQDQWV��
�
�

: KHUH�HOVH�FDQ�,�JHW�DQ�DOWHUQDWLYH�Z DWHU�VRXUFH" �
�
: DVWH�ZDWHU��NQRZQ�DV�EODFNZDWHU��FDQ�EH�H[ WUDFWHG�IURP �WKH�VHZHU��WUHDWHG�DQG�
UHXVHG��7KH�&LW\ �RI�0 HOERXUQH�KDV�DQ�H[ WHQVLYH�VHZHU�QHWZRUN��GHVLJQHG�WR�
WUDQVSRUW�ZDWHU�WR�ODUJH�VFDOH�WUHDWP HQW�SODQWV��5 DWKHU�WKDQ�WUDQVSRUW�WKLV�ZDWHU�
IURP �WKH�FLW\ ��SRWHQWLDO�H[ LVWV�WR�XVH�WKLV�ZDWHU�DV�D�UHVRXUFH��
5 HFODLP HG�ZDWHU
�
FRXOG�EH�XVHG�WR�LUULJDWH�RSHQ�VSDFH��RU�IRU�WRLOHW�IOXVKLQJ��
�
6HZHU�P LQLQJ��LQYROYHV�VP DOOHU��GHFHQWUDOLVHG�V\ VWHP V�SRVLWLRQHG�WKURXJKRXW�WKH�
&LW\ �RI�0 HOERXUQH��6P DOO�WUHDWP HQW�SODQWV�FDQ�SURGXFH�UHTXLUHG�ZDWHU�TXDOLW\ �DQG�
TXDQWLW\ �RQ�GHP DQG��D�GHILQLWH�DGYDQWDJH��
�
�

,V�WUHDWP HQW�QHFHVVDU\ " �
�
7UHDWP HQW�LV�HVVHQWLDO��%ODFNZDWHU�KDV�KLJK�SDWKRJHQ�OHYHOV�DQG�P XVW�EH�
GLVLQIHFWHG�EHIRUH�XVH��
�
�



: KDW�LV�VHZ HU�P LQLQJ" �
�
6HZHU�P LQLQJ�UHP RYHV�ZDWHU�IURP �VHZDJH��EODFNZDWHU���6ROLGV�DUH�VHSDUDWHG�
DQG�LP P HGLDWHO\ �UHWXUQHG�WR�WKH�VHZHU�IRU�FHQWUDOLVHG�WUHDWP HQW�DW�D�VHZDJH�
WUHDWP HQW�SODQW��7KH�ZDWHU�LV�WKHQ�IXUWKHU�WUHDWHG�WR�DQ�DSSURSULDWH�TXDOLW\ ��
XVXDOO\ �WR�D�OHYHO�VXLWDEOH�IRU�WRLOHW�IOXVKLQJ�DQG�JDUGHQ�LUULJDWLRQ��
�
6HZHU�P LQLQJ�KDV�EHHQ�VXFFHVVIXOO\ �DSSOLHG�LQ�0 HOERXUQH�ZLWK�H[ DP SOHV�IRU�
LUULJDWLRQ�LQFOXGLQJ�$OEHUW�3DUN��
 � ��) OHP LQJWRQ�5 DFHFRXUVH�DQG�WKH�' RP DLQ��
&+ � ��WKH�&LW\ �RI�0 HOERXUQH
V�QHZ�EXLOGLQJ�SUHVHQWO\ �XQGHU�FRQVWUXFWLRQ��
LQFRUSRUDWHV�D�EODFNZDWHU�WUHDWP HQW�V\ VWHP �VLWXDWHG�LQ�WKH�EDVH�RI�WKH�EXLOGLQJ�
ZLWK�WKH�ZDWHU�XVHG�IRU�WRLOHW�IOXVKLQJ��7KH�� � / �� �* UHHQ�%XLOGLQJ�LQ�&DUOWRQ�LV�
FXUUHQWO\ �FRP P LVVLRQLQJ�D�ELRORJLFDO�SURFHVV�WR�UHXVH�EODFNZDWHU�RQ�VLWH�IRU�WRLOHW�
IOXVKLQJ��
 � ��
�
7KH�&LW\ �RI�0 HOERXUQH
V�: 68 ' �* XLGHOLQHV�7LYROL�FDVH�VWXG\ �LQ�6HFWLRQ�7ZR��DQG�
) DFW�6KHHWV�� D�� H�KDYH�P RUH�LQIRUP DWLRQ�DERXW�VHZHU�P LQLQJ��
�
�

: KDW�W\ SH�RI�P DLQWHQDQFH�GRHV�D�VHZ HU�P LQLQJ�V\ VWHP �UHTXLUH" �
�
$OO�VHZHU�P LQLQJ�V\ VWHP V�UHTXLUH�UHJXODU�P DLQWHQDQFH��7KH�WHFKQRORJ\ �XVHG�ZLOO�
GHWHUP LQH�WKH�P DLQWHQDQFH�P DQDJHP HQW�VFKHGXOH�UHTXLUHG��0 HP EUDQH�ILOWUDWLRQ�
SURFHVVHV��IRU�H[ DP SOH��UHTXLUH�UHJXODU�P HP EUDQH�FOHDQLQJ��
�
2 SHUDWLRQ�FDQ�EH�HIIHFWHG�E\ �YDULDEOH�ZDVWHZDWHU�TXDOLW\ ��$ �SHDN�FDXVWLF�ORDG�LQ�
WKH�VHZHU�IURP �DQ�LQGXVWULDO�FXVWRP HU�FRXOG�SRWHQWLDOO\ �KDUP �\ RXU�V\ VWHP ��
5 HJXODWRU\ �DSSURDFKHV�KDYH�P LQLP LVHG�WKHVH�RFFXUUHQFHV��/ LFHQVH�DJUHHP HQWV�
VWLSXODWH�DFFHSWDEOH�SROOXWDQW�ORDGLQJ��DQG�WKH�WUDFNLQJ�RI�
URJXH
�FXVWRP HUV�KDV�
LP SURYHG�VLJQLILFDQWO\ ��
�
�

: KDW�HOVH�VKRXOG�,�FRQVLGHU" �
�
%ODFNZDWHU�WUHDWP HQW�FDQ�EH�HQHUJ\ �LQWHQVLYH��%URDGHU�HFRORJLFDO�VXVWDLQDEOH�
GHYHORSP HQW�REMHFWLYHV��SDUWLFXODUO\ �WKH�&LW\ �RI�0 HOERXUQH
V�=HUR�1 HW�( P LVVLRQV�
%\ �� � � � �VWUDWHJ\ ��VKRXOG�EH�FRQVLGHUHG�ZKHQ�P DNLQJ�GHFLVLRQV�DERXW�
WHFKQRORJ\ ��=HUR�HP LVVLRQV�FDQ�EH�DWWDLQHG�E\ �VHOHFWLQJ�HQHUJ\ �HIILFLHQW�
WHFKQRORJLHV�DQG�E\ �SXUFKDVLQJ�RU�HYHQ�JHQHUDWLQJ�UHQHZDEOH�HQHUJ\ �WR�SRZHU�
SURMHFWV��
�
�



: KDW�DSSURYDOV�DUH�UHTXLUHG�IRU�VHZ HU�P LQLQJ" �
�
: DWHU�WUHDWP HQW�V\ VWHP V�WKDW�WUHDW�P RUH�WKDQ�� �� � � �OLWUHV�D�GD\ �UHTXLUH�( 3$�
DSSURYDO��( 3$�9LFWRULD
V�8 VH�RI�5 HFODLP HG�: DWHU�JXLGHOLQHV��SXEOLFDWLRQ�� � � �� � �
DUH�D�JRRG�VRXUFH�RI�LQIRUP DWLRQ�IRU�ODUJH�VFDOH�ZDWHU�WUHDWP HQW�V\ VWHP V��
�
: DWHU�TXDOLW\ �LV�H[ SHFWHG�WR�EH�VLP LODU�WR�WKH�( 3$�9LFWRULD
V�JXLGHOLQHV�IRU�
UHFODLP HG�ZDWHU��: DWHU�VKRXOG�EH�WUHDWHG�WR�&ODVV�$ �VWDQGDUG��� � �( �&ROL�� � � P / ��
� � �%2 ' �P J�/ �DQG�� �P J�/ �66 ��IRU�WRLOHW�IOXVKLQJ�DQG�XQUHVWULFWHG�LUULJDWLRQ��&ODVV�
%��� � � �( �&ROL�� � � P / ��� � �%2 ' �P J�/ �DQG�� � �P J�/ �66 ��DQG�&ODVV�&��� � � � �
( �&ROL�� � � P / ��� � �%2 ' �P J�/ �DQG�� � �P J�/ �66 ��TXDOLW\ �ZDWHU�LV�DSSURSULDWH�IRU�
UHVWULFWHG�DFFHVV�LUULJDWLRQ��
 � ��
�
( 3$ �9LFWRULD�FODVVLILHV�EODFNZDWHU�V\ VWHP V�WUHDWLQJ�OHVV�WKDQ�� �� � � �OLWUHV�D�GD\ �
DV�VHSWLF�V\ VWHP V��( 3$�9LFWRULD�KDV�JXLGHOLQHV�IRU�RQ�VLWH�ZDVWHZDWHU�WUHDWP HQW�
�UHIHU�WR�WKH�&RGH�RI�3UDFWLFH���VHSWLF�WDQNV��SXEOLFDWLRQ�� � � � ��7KH�&LW\ �RI�
0 HOERXUQH�KDV�WKH�DSSURYDO�DXWKRULW\ �IRU�VHSWLF�V\ VWHP V�DQG�FDQ�LVVXH�D�SHUP LW��
$SSURYHG�WUHDWP HQWV�DUH�OLVWHG�RQ�WKH�( 3$ �9LFWRULD
V�ZHEVLWH��
ZZZ�HSD�YLF�JRY�DX�
�
$OO�LQVWDOODWLRQV�P XVW�FRQIRUP �WR�$XVWUDOLDQ�6WDQGDUGV��ZLWK�UHIHUHQFH�WR�
$6 � � � � �� �� �: DWHU�6XSSO\ ��$FFHSWDEOH�6ROXWLRQV��ZDVWHZDWHU�WUHDWP HQW�
�$6� � � � � �DQG�ZDVWHZDWHU�HIIOXHQW�P DQDJHP HQW��$6 � � � � � ��DQG�SOXP ELQJ�
UHTXLUHP HQWV��$ �OLFHQVHG�SOXP EHU�P XVW�LQVWDOO�WKH�V\ VWHP ��7KH�* UHHQ�3OXP EHUV�
ZZZ�JUHHQSOXP EHUV�FRP �DX�DQG�WKH�3OXP ELQJ�,QGXVWU\ �&RP P LVVLRQ�
ZZZ�SLF�YLF�JRY�DX�KDYH�DGGLWLRQDO�LQIRUP DWLRQ��
�
7KH�' HSDUWP HQW�RI�+XP DQ�6HUYLFHV�KDV�UHVSRQVLELOLW\ �IRU�DSSURYLQJ�ODUJH�VFDOH�
UHFODLP HG�ZDWHU�V\ VWHP V�ZKHUH�WKHUH�LV�SRWHQWLDO�IRU�
KLJK�H[ SRVXUH
�IURP �&ODVV�
$�ZDWHU�DSSOLFDWLRQV��+LJK�H[ SRVXUH�FRXOG�LQFOXGH�WKH�XVH�RI�UHFODLP HG�ZDWHU�IRU�
WRLOHW�IOXVKLQJ�LQ�D�UHVLGHQWLDO�EXLOGLQJ�RU�LUULJDWLQJ�DQ�XQUHVWULFWHG�DUHD��7KH�
' HSDUWP HQW�VKRXOG�EH�FRQWDFWHG�GLUHFWO\ �IRU�DSSURYDO��
ZZZ�KHDOWK�YLF�JRY�DX�HQYLURQP HQW�
�
�

: KDW�FDQ�,�GR�WR�LP SURYH�P \ �RIILFH�JDUGHQ" �
�
<RX�FDQ�VDYH�ZDWHU�LQ�WKH�JDUGHQ�E\ ��

 �XVLQJ�P XOFK��

 �GHVLJQLQJ�JDUGHQ�IRU�ORZ�ZDWHU�UHTXLUHP HQWV��LQFOXGLQJ��
��� �XVLQJ�QDWLYH�SODQW�VSHFLHV�RU�SODQWV�WKDW�UHTXLUH�OLWWOH�ZDWHU��NQRZQ�DV�
[ HULVFDSH�SODQWV���
��� �K\ GUR] RQLQJ�SODQWV��7KLV�P HDQV�SXWWLQJ�SODQWV�ZLWK�VLP LODU�ZDWHU�UHTXLUHP HQWV�
WRJHWKHU�WR�FUHDWH�WDUJHWHG�ZDWHULQJ�] RQHV��DQG�

 �P RLVWXUH�FRQWUROOHG�LUULJDWLRQ�V\ VWHP V��



�
&RQWDFW�\ RXU�ORFDO�QXUVHU\ �RU�6XVWDLQDEOH�* DUGHQLQJ�$XVWUDOLD�
ZZZ�VJDRQOLQH�RUJ�DX�IRU�P RUH�LQIRUP DWLRQ��
�
�

: KHUH�FDQ�,�ILQG�P RUH�LQIRUP DWLRQ" �
�
5 HIHU�WR�WKH�&LW\ �RI�0 HOERXUQH
V�7RWDO�: DWHUP DUN�SROLF\ �DQG�WKH�: 68 ' �
* XLGHOLQHV�IRU�IDFW�VKHHWV�DQG�DSSOLFDWLRQV�LQ�UHDOLVWLF�VFHQDULRV��
,QIRUP DWLRQ�6KHHWV�� �
�
�

� ��,QIRUP DWLRQ�VKHHW�

��LQGXVWULDO�DSSOLFDWLRQV�
�
+RZ�ZDWHU�LV�XVHG�LQ�LQGXVWU\ �GHSHQGV�RQ�WKH�W\ SH�RI�LQGXVWU\ �DQG�WKH�VLWH��: DWHU�
XVHV�FDQ�UDQJH�IURP �FRROLQJ�ZDWHU�IRU�LQGXVWULDO�HTXLSP HQW�WR�YHU\ �KLJK�SXULW\ �
ZDWHU�IRU�WHFKQRORJ\ �FRP SDQLHV��
�
�

+ RZ �FDQ�,�VDYH�Z DWHU" �
�
7KHUH�DUH�VLP SOH�WKLQJV�WKDW�\ RX�FDQ�GR�DW�ZRUN�WR�FRQVHUYH�ZDWHU��5 HFRJQLVLQJ�
WKH�YDOXH�RI�ZDWHU�LV�WKH�ILUVW�VWHS��&RQVHUYLQJ�ZDWHU�QRZ�P HDQV�P RUH�ZDWHU�ZLOO�
EH�DYDLODEOH�DQG�DIIRUGDEOH�LQ�WKH�IXWXUH��<RX�FDQ�KHOS�FRQVHUYH�ZDWHU�E\ �P DNLQJ�
VRP H�VLP SOH�FKDQJHV��

 �HGXFDWLQJ�VWDII�IRU�ZDWHU�FRQVHUYDWLRQ��

 �HQFRXUDJLQJ�DQG�UHZDUGLQJ�QHZ�LGHDV�IURP �VWDII��

 �FKHFNLQJ�IRU�OHDNLQJ�WDSV�DQG�ILWWLQJV��

 �LQVWDOOLQJ�OHYHU�RU�P L[ HU�VR�VWDII�FDQ�ILQG�WKH�ULJKW�ZDWHU�WHP SHUDWXUH�TXLFNO\ ��
UHGXFLQJ�ZDVWH�ZDWHU��DQG�

 �FKDQJLQJ�ZRUN�SODFH�EHKDYLRXU��) RU�H[ DP SOH��VZHHSLQJ�ZLWK�D�EURRP �UDWKHU�
WKDQ�WKH�KRVH��
�
( DFK�XVHU�LV�GLIIHUHQW��DQG�GLIIHUHQW�ZDWHU�UHGXFWLRQ�VWUDWHJLHV�DUH�DSSURSULDWH�IRU�
GLIIHUHQW�VHWWLQJV��7KH�GHYHORSP HQW�RU�UHGHYHORSP HQW�VFDOH��OD\ RXW��SUR[ LP LW\ �WR�
ZDVWHZDWHU�WUHDWP HQW�IDFLOLWLHV�DQG�W\ SH�RI�LQGXVWU\ �DUH�DOO�IDFWRUV�WR�EH�
FRQVLGHUHG��
�
�



: KHUH�GR�,�XVH�Z DWHU" �
�
<RX�FDQ�FDUU\ �RXW�D�ZDWHU�DXGLW�RI�\ RXU�EXVLQHVV��7KH�&LW\ �RI�0 HOERXUQH
V�7RWDO�
: DWHUP DUN�SXEOLFDWLRQ�SURYLGHV�D�ZDWHU�DXGLW�WRRO�IRU�KRXVHKROGV�ZKLFK�FDQ�EH�
DGDSWHG�WR�LQGXVWULHV��) RU�ODUJH�FRQVXP HUV��&LW\ �: HVW�: DWHU�SURYLGHV�D�IUHH�

ZDWHU�DXGLW
�VHUYLFH��7KLV�KHOSV�WR�LGHQWLI\ �ZKHUH�ZDWHU�LV�XVHG��$SSURSULDWH�
P HDVXUHV�FDQ�WKHQ�EH�WDNHQ�WR�UHGXFH�FRQVXP SWLRQ��
�
�

: KDW�W\ SHV�RI�ILWWLQJV�DQG�DSSOLDQFH�VKRXOG�,�SXUFKDVH" �
�
: DWHU�FDQ�EH�FRQVHUYHG�E\ �WKH�LQVWDOODWLRQ�RI�ZDWHU�HIILFLHQW�ILWWLQJV�DQG�
DSSOLDQFHV�OLNH��

 �ZDWHU�HIILFLHQW�WDSV��VKRZHUKHDGV��ZDWHUOHVV�XULQDOV�DQG�GXDO�IOXVK�WRLOHWV��

 �ZDWHU�HIILFLHQW�DSSOLDQFHV�OLNH�$$$$$�UDWHG�ZDVKLQJ�P DFKLQHV�DQG�$$$$�UDWHG�
GLVKZDVKHUV��DQG�

 �UHGXFLQJ�SUHVVXUH�WR�WDSV�E\ �LQVWDOOLQJ�SUHVVXUH�UHGXFWLRQ�YDOYHV��
�
: DWHU�HIILFLHQF\ �UDWLQJV�VKRXOG�EH�VKRZQ�RQ�DOO�QHZ�ZDVKLQJ�P DFKLQHV�DQG�
GLVKZDVKHUV��7KH�UDWLQJV�DUH�FR�RUGLQDWHG�E\ �WKH�: DWHU�6HUYLFHV�RI�$XVWUDOLD�
$VVRFLDWLRQ�DQG�DUH�DYDLODEOH�DW��ZZZ�ZVDD�DVQ�DX�
�
�

: KDW�TXDOLW\ �Z DWHU�VKRXOG�,�XVH" �
�
,QGXVWU\ �VKRXOG�XVH�
ILW�IRU�SXUSRVH
�ZDWHU�DQG�VKRXOG�GHP RQVWUDWH�EHVW�ZDWHU�
P DQDJHP HQW�DQG�SUDFWLFH��0 XOWLSOH�XVHV�RI�ZDWHU�ZLWKLQ�D�P DQXIDFWXULQJ�VLWH��WKH�
XVH�RI�UHFODLP HG�ZDWHU�IRU�SURFHVV�FRROLQJ�DSSOLFDWLRQV��DQG�KDUYHVWLQJ�
VWRUP ZDWHU�IRU�RQ�VLWH�XVH�DUH�DOO�JRRG�ZD\ V�WR�FRQVHUYH�ZDWHU��
�
�

&DQ�,�KDUYHVW�UDLQ�Z DWHU" �
�
,QGXVWULDO�SUHP LVHV�XVXDOO\ �KDYH�ODUJH�URRI�DUHDV�VR�UDLQZDWHU�FROOHFWLRQ�FRXOG�
EHFRP H�D�XVHIXO�UHVRXUFH��5 DLQZDWHU�FDQ�EH�XVHG�LQ�P RVW�LQGXVWULDO�DSSOLFDWLRQV��
EXW�P D\ �UHTXLUH�WUHDWP HQW��) RU�D�SUHOLP LQDU\ �HYDOXDWLRQ�RI�WDQN�VL] H�IRU�\ RXU�VLWH��
UHIHU�WR�) DFW�6KHHW�� ��
�
�
�



: KDW�DERXW�Z DWHU�UHF\ FOLQJ" �
�
: DWHU�UHF\ FOLQJ�LV�DQ�DOWHUQDWLYH�ZDWHU�VRXUFH�IRU�LQGXVWULHV��+ RZ�\ RX�XVH�ZDWHU�
ZLOO�GHWHUP LQH�WKH�DSSURSULDWH�ZDWHU�TXDOLW\ �DQG�WUHDWP HQW�OHYHO�UHTXLUHG��
�
2 Q�VLWH�ZDWHU�UHF\ FOLQJ�LV�D�JRRG�ZD\ �WR�FRQVHUYH�ZDWHU��7UHDWP HQW�P D\ �EH�
QHFHVVDU\ �WR�LP SURYH�ZDWHU�TXDOLW\ ��EXW�D�UDQJH�RI�WHFKQRORJLHV�DUH�DYDLODEOH�IRU�
WUHDWLQJ�UHF\ FOHG�ZDWHU��3DFNDJH�WUHDWP HQW�SODQWV�ZLWK�VP DOO�IRRWSULQWV�DUH�
DYDLODEOH��) DFW�6KHHWV�� $ �WR�� ) �KDYH�P RUH�LQIRUP DWLRQ�RQ�UHF\ FOHG�ZDWHU��
�
�

: KDW�DUH�WKH�EXVLQHVV�LQFHQWLYHV�IRU�LP SURYLQJ�RXU�DSSURDFK�WR�
Z DWHU" �
�
7KH�SULFH�RI�ZDWHU�LV�H[ SHFWHG�WR�LQFUHDVH��UHIOHFWLQJ�WKH�9LFWRULDQ�* RYHUQP HQW
V�
SULFLQJ�IRU�VXVWDLQDELOLW\ �DSSURDFK��DQG�WLHUHG�SULFLQJ�VWUXFWXUH��+LJK�ZDWHU�XVHUV�
DUH�FKDUJHG�DW�KLJKHU�UDWHV��+LJK�ZDWHU�XVHUV�ZLOO�EH�WDUJHWHG�WR�UHGXFH�ZDWHU�
FRQVXP SWLRQ��
�
3UHVHQWO\ ��JUDQWV�DUH�DYDLODEOH�WR�DVVLVW�LQQRYDWLYH�VROXWLRQV�IRU�ZDWHU�
FRQVXP SWLRQ��) XUWKHU�LQIRUP DWLRQ�FDQ�EH�REWDLQHG�IURP �WKH�6P DUW�ZDWHU�IXQG�
HVWDEOLVKHG�WR�SURP RWH�ZDWHU�FRQVHUYDWLRQ�DQG�UHF\ FOLQJ�LQLWLDWLYHV��
ZZZ�VP DUWZDWHU�FRP �DX�
�
�

+ RZ �FDQ�P \ �EXVLQHVV�HQFRXUDJH�UHVSRQVLEOH�Z DWHU�XVH" �
�
<RX�FDQ�LQFRUSRUDWH�ZDWHU�XVH�LQWR�\ RXU�VXVWDLQDELOLW\ �VWUDWHJ\ ��$V�D�SDUW�RI�\ RXU�
EURDGHU�HFRORJLFDO�VXVWDLQDEOH�GHYHORSP HQW�VWUDWHJ\ ��D�UHVSRQVLEOH�DQG�
HTXLWDEOH�DSSURDFK�WR�ZDWHU�XVH�FDQ�EHFRP H�D�SDUW�RI�\ RXU�EXVLQHVV�SUDFWLFHV�
DQG�VWUDWHJLHV��6RP H�LGHDV�LQFOXGH��

 �EX\ LQJ�VXSSOLHV�IURP �ZDWHU�FRQVFLRXV�VXSSOLHUV��

 �LQFOXGH�D�ZDWHU�VHFWLRQ�LQ�\ RXU�WULSOH�ERWWRP �OLQH�UHSRUWLQJ��

 �LQFOXGH�ZDWHU�FRQVHUYDWLRQ�WDUJHWV�LQ�\ RXU�DQQXDO�UHSRUW��

 �P DUNHW�WKH�UHVSRQVLEOH�QDWXUH�RI�\ RXU�EXVLQHVV��DQG�

 �QRP LQDWH�D�VWDII��FKDP SLRQ��RI�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ��
�
�

: KDW�VKRXOG�,�GR�Z LWK�P \ �VWRUP Z DWHU" �
�
$OO�RI�RXU�VWRUP ZDWHU�HQGV�XS�LQ�3RUW�3KLOLS�%D\ ��7R�SURWHFW�WKH�KHDOWK�RI�WKH�ED\ �
DQG�RXU�TXDOLW\ �RI�OLIH��SROOXWDQWV�VKRXOG�EH�UHP RYHG�IURP �VWRUP ZDWHU�EHIRUH�LW�



HQWHUV�WKH�RFHDQ��7KH�&LW\ �RI�0 HOERXUQH
V�: 68 ' �* XLGHOLQHV�DUH�DQ�H[ FHOOHQW�
UHVRXUFH�IRU�ILQGLQJ�RSWLRQV�IRU�VWRUP ZDWHU�WUHDWP HQW��
�
7\ SLFDO�XUEDQLVDWLRQ�SURGXFHV�P DQ\ �FRQWDP LQDQWV�WKDW�FDQ�EH�EORZQ�RU�ZDVKHG�
LQWR�ZDWHUZD\ V��DIIHFWLQJ�WKH�KHDOWK�RI�VWUHDP V�DQG�ZDWHUZD\ V��1 LWURJHQ��
SKRVSKRURXV�DQG�VXVSHQGHG�VROLGV�DUH�FRP P RQ�VWRUP ZDWHU�SROOXWDQWV��%HVW�
SUDFWLFH�VWRUP ZDWHU�P DQDJHP HQW�SURYLGHV�IRU�WUHDWP HQW�RI�UXQ�RII�WR�UHP RYH�
ZDWHU�ERUQH�FRQWDP LQDQWV��
�
�

: KHUH�FDQ�,�ILQG�P RUH�LQIRUP DWLRQ" �
�
5 HIHU�WR�WKH�&LW\ �RI�0 HOERXUQH
V�7RWDO�: DWHUP DUN�SROLF\ �DQG�WKH�: 68 ' �
LP SOHP HQWDWLRQ�IRU�IDFW�VKHHWV�DQG�DSSOLFDWLRQV�LQ�UHDOLVWLF�VFHQDULRV��
�
�
' R�\ RX�KDYH�D�TXHVWLRQ�IRU�WKH�0 HOERXUQH�&LW\ �&RXQFLO" �
&DOO�DQG�VSHDN�WR�XV��
�
� � � � �� � � � �$OO�RWKHU�ODQJXDJHV�
� � � � �� � � � �( QJOLVK�
�
&RS\ ULJKW�&LW\ �RI�0 HOERXUQH�
6HSWHP EHU�� � � � �
32 �%R[ �� � � � �
0 HOERXUQH�9LFWRULD�� � � � �
�
+RWOLQH�� � �� � � � �� � � � �
77<�� � �� � � � �� � � � �
HQTXLULHV# P HOERXUQH�YLF�JRY�DX�
ZZZ�P HOERXUQH�YLF�JRY�DX�
�
7KLV�LV�D�SXEOLFDWLRQ�RI�0 HOERXUQH�&LW\ �&RXQFLO�
�
�

) RRWQRWHV�
�
�

6HFWLRQ�2 QH�
� �9LFWRULDQ�* RYHUQP HQW�: KLWH�3DSHU���6HFXULQJ�2 XU�: DWHU�) XWXUH�7RJHWKHU�
�� � � � � �SJ�� � ��
�
� �0 HOERXUQH�&LW\ �6XEXUEV�( FRQRP LF�DQG�' HP RJUDSKLF�3URILOH�� � � � �



�
� �5 HIHU�WR�0 HOERXUQH�&LW\ �6XEXUEV�( FRQRP LF�DQG�' HP RJUDSKLF�3URILOH�� � � � �IRU�
FRP SUHKHQVLYH�GHWDLOV��
�
� �5 HIHU�WR�7RWDO�: DWHUP DUN�� � � � ��6HFWLRQ�� �� �� ��SDJH�� � ��
�
� �: DWHU�FRQVXP SWLRQ�ILJXUHV�DUH�SURYLGHG�E\ �: DWHUP DUN�� � � � �DQG�EDVHG�RQ�
� � � � �VWDWLVWLFV��
�
� �0 HOERXUQH�: DWHU��� � � � � �$QQXDO�6WUHDP �+HDOWK�0 RQLWRULQJ�3URMHFW�� � � � �� �
+HDOWK�RI�: DWHUZD\ V�ZLWKLQ�WKH�3RUW�3KLOOLS�DQG�: HVWHUQ�3RUW�&DWFKP HQWV�
�
� �0 HOERXUQH�: DWHU��ZZZ�P HOERXUQHZDWHU�FRP �DX��DQG�&LW\ �: HVW�: DWHU�
�ZZZ�FLW\ ZHVWZDWHU�FRP �DX��
�
� � �1 6: �+HDOWK��� � � � � �* UH\ ZDWHU�UHXVH�LQ�VHZHUHG�VLQJOH�GRP HVWLF�SUHP LVHV�
�
� � �5 HIHU�9LFWRULD�( 3$��� � � � � �5 HXVH�RSWLRQV�IRU�KRXVHKROG�ZDVWHZDWHU���
SXEOLFDWLRQ�� � � �
�
� � �' HSDUWP HQW�RI�+XP DQ�6HUYLFHV��� � � � � �$SSURSULDWH�UHXVH�RI�JUH\ ZDWHU�
�
� � �5 HIHU�WR�&ULWHV�DQG�7FKREDQRJORXV�� � � � � � �6P DOO�DQG�GHFHQWUDOLVHG�
ZDVWHZDWHU�P DQDJHP HQW�V\ VWHP V��0 F* UDZ�+LOO��
�
� � �3KRVSKRURXV�UHP RYDO�LV�GHSHQGHQW�RQ�WKH�UHDFWRU�FRQILJXUDWLRQ�DQG�WKH�VFDOH�
RI�WUHDWP HQW�V\ VWHP ��
�
� � �) XUWKHU�SDWKRJHQ�UHP RYDO��VXFK�DV�GLVLQIHFWLRQ�P D\ �EH�UHTXLUHG�WR�P HHW�( 3$�
9LFWRULD�UHTXLUHP HQWV��
�
� � �3ROOXWDQW�UHP RYDO�E\ �P HP EUDQH�ILOWUDWLRQ�LV�D�SK\ VLFDO�VHSDUDWLRQ�SURFHVV�ZLWK�
SROOXWDQW�UHP RYDO�GHSHQGHQW�RQ�WKH�SRUH�VL] H��UHIHU�WR�IDFW�VKHHW�� � �
�
� � �0 HWFDOI�DQG�( GG\ �� � � � � � �: DVWHZDWHU�HQJLQHHULQJ���WUHDWP HQW�DQG�5 HXVH��
) RXUWK�( GLWLRQ��0 F* UDZ�+LOO���SJ�� � � ��
�
� � �( 3$ �9LFWRULD
V�* XLGHOLQHV�IRU�( QYLURQP HQWDO�0 DQDJHP HQW��8 VH�RI�5 HFODLP HG�
: DWHU���3XEOLFDWLRQ�� � � �� ��� � � � ��
�
� � �5 HIHU�WR�0 HOERXUQH�: DWHU��ZZZ�P HOERXUQHZDWHU�FRP �DX��
�
� � �5 HIHU�WR�� � / �� �WKH�* UHHQ�%XLOGLQJ��ZZZ�� � OJUHHQEXLOGLQJ�FRP ��
�
� � �0 HWFDOI�DQG�( GG\ �� � � � � � �� � � � � � �: DVWHZDWHU�HQJLQHHULQJ���WUHDWP HQW�DQG�
5 HXVH��) RXUWK�( GLWLRQ��0 F* UDZ�+LOO���SJ�� � � ��



�
� � �7RWDO�: DWHUP DUN�� � � � �UHIHU�WR�SDJH�� � ��
�
� � �5 HIHU�WR�' UDLQDJH�3ODQ���� � � � �� �� � � � �� �6HFWLRQ�� � � �DQG�� � � ��SJ�� � � �DQG�
,P SOHP HQWDWLRQ�LWHP V�� � �� �� � �
�
� � �) RU�P RUH�GHWDLOV���ZZZ�FDWFKP HQW�FUF�RUJ�DX�
�
� � �( 3$ �9LFWRULD
V�* XLGHOLQHV�IRU�( QYLURQP HQWDO�0 DQDJHP HQW��8 VH�RI�5 HFODLP HG�
: DWHU���3XEOLFDWLRQ�� � � �� ��� � � � ��
�
� � �( 3$ �9LFWRULD
V�* XLGHOLQHV�IRU�( QYLURQP HQWDO�0 DQDJHP HQW��8 VH�RI�5 HFODLP HG�
: DWHU���3XEOLFDWLRQ�� � � �� ��� � � � ��
�
� � �/ OR\ G��6 �' ���: RQJ��7�+ �) ��DQG�&KHVWHUILHOG��&�- ��� � � � � � ��: DWHU�6HQVLWLYH�
8 UEDQ�' HVLJQ���$ �6WRUP ZDWHU�0 DQDJHP HQW�3HUVSHFWLYH��,QGXVWU\ �5 HSRUW�� � �� � ��
&RRSHUDWLYH�5 HVHDUFK�&HQWUH�IRU�&DWFKP HQW�+ \ GURORJ\ ��,6%1 �� �� � � � � � �� � �� ��
� � S��
�
�

6HFWLRQ�7Z R���6FHQDULRV�IRU�WKH�&LW\ �RI�0 HOERXUQH��
�
� �' DWD�VXSSOLHG�E\ �5 0 ,7�
�
� �' HVLJQ�GHYHORSP HQW�UHSRUW�RI�UDLQZDWHU�KDUYHVWLQJ�SURMHFW��5 LP P LQJWRQ�	 �
$VVRFLDWHV�3W\ �/ WG��0 DUFK�� � � � ��
�
� �' RFNODQGV�DXWKRULW\ �FRQFHSW�YLVLRQ���ZZZ�GRFNODQGV�FRP �
�
� �7RWDO�: DWHUP DUN�� � � � ��) LJXUH�� � ��SDJH�� � ��
�
� �5 HIHU�WR�7DEOH�� ��SDJH�� � � �LQ�7RWDO�: DWHUP DUN�� � � � ��
�
� �%DVHG�RQ�D�IRXU�KRXU�YLVLW�SHU�SHUVRQ�DQG�SURSRUWLRQLQJ�GDLO\ �WRLOHW�XVDJH�RI�
� � / �GD\ ��DVVXP LQJ�� � � �� � � �YLVLWRUV�DV�UHSRUWHG�LQ�� � � � ��
�
� �&LW\ �: HVW�: DWHU���: DWHU�0 DQDJHP HQW�3ODQW��4 XHHQ�9LFWRULD�0 DUNHW�3W\ �/ WG��
3UHOLP LQDU\ �5 HSRUW�� � � � ��
�
� �5 HIHU�WR�7DEOH�� ��SDJH�� � � �LQ�7RWDO�: DWHUP DUN�� � � � ��
�
� �$XVWUDO�$UFKDHRORJ\ ��FRQVHUYDWLRQ�SROLF\ �IRU�ROG�0 HOERXUQH�&HP HWHU\ ��4 XHHQ�
9LFWRULD�0 DUNHW���0 DVWHU�SODQ�� � � � �
�



� � �&LW\ �: HVW�: DWHU���: DWHU�P DQDJHP HQW�SODQ��4 XHHQ�9LFWRULD�P DUNHW�3W\ �/ WG��
3UHOLP LQDU\ �UHSRUW���� � �- XQH�� � � � �
�
� � �5 HIHU�WR�5 RFOD
V�ZHEVLWH�ZZZ�ZDWHUTXDOLW\ �URFOD�FRP �DX�IRU�DGGLWLRQDO�
LQIRUP DWLRQ��
�
� � �$VVXP LQJ�DQ�DYHUDJH�VKRZHU�LV�� �P LQXWHV�ZLWK�$$$�ILWWHG�VKRZHU�QR] ] OHV�DW�
� � �� �GHJUHHV�&��D�� � � �P L[ �RI�FROG�DQG�ZDWHU�LV�UHTXLUHG�ZLWK�DQ�DYHUDJH�� � �
GHJUHHV�&�FROG�ZDWHU�DQG�KRW�ZDWHU�GHOLYHU\ �DW�� � �GHJUHHV�&��$YHUDJH�VKRZHU�
XVHV�� � �� � / �SHUVRQ�GD\ �RI�KRW�ZDWHU�DQG�DQ�DYHUDJH�XVDJH�RI�� � �VKRZHUV�SHU�
GD\ �KDV�D�� � � � / �GD\ ��
�
� � �$VVXP LQJ�WRLOHW�GHP DQG�LV�� � � / �GD\ �DQG�URRI�DUD�LV�� � � P � � �� � � �/ �SHU�
� � � P � ��
�
� � �5 HIHU�WR�7DEOH�� ��SDJH�� � � �LQ�7RWDO�: DWHUP DUN�� � � � ��
�
�

6HFWLRQ�7KUHH���) DFW�6KHHWV�
�
� �' HSDUWP HQW�RI�+XP DQ�6HUYLFHV��� � � � � �$SSURSULDWH�UHXVH�RI�JUH\ ZDWHU�
�
� �5 HIHU�WR�0 HOERXUQH�: DWHU��ZZZ�P HOERXUQHZDWHU�FRP �DX��
�
� �5 HIHU�WR�� � / �� �WKH�* UHHQ�%XLOGLQJ��ZZZ�� � OJUHHQEXLOGLQJ�FRP ��
�
� �( 3$ �9LFWRULD
V�* XLGHOLQHV�IRU�( QYLURQP HQWDO�0 DQDJHP HQW��8 VH�RI�5 HFODLP HG�
: DWHU���3XEOLFDWLRQ�� � � �� ��� � � � ��


