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7KH�FRPPXQLW\�LV�DOZD\V�LQYLWHG�WR�JHW�LQYROYHG�LQ�WRWDO�ZDWHU�PDQDJHPHQW�
LVVXHV��&RPPXQLW\�FRQWULEXWLRQV�DUH�ZHOFRPHG�E\�WKH�&LW\�RI�0HOERXUQH��
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:LWK�PRUH�UDLQ�IDOOLQJ�LQ�ZLQWHU��DSSUR[LPDWHO\����������PP�RI�UDLQ�QRUPDOO\�IDOOV�
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VLWH��
�
5DLQZDWHU�WDQNV�UHGXFH�GHPDQG�IRU�SRWDEOH�ZDWHU��DQG�UHGXFH�WKH�DPRXQW�RI�
VWRUPZDWHU�HQWHULQJ�RXU�ZDWHUZD\V��
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:68'�HPEUDFHV�D�UDQJH�RI�PHDVXUHV�GHVLJQHG�WR�DYRLG��RU�DW�OHDVW�PLQLPLVH��
WKH�HQYLURQPHQWDO�LPSDFWV�RI�XUEDQLVDWLRQ��:68'�UHFRJQLVHV�DOO�ZDWHU�VWUHDPV�
LQ�WKH�XUEDQ�ZDWHU�F\FOH�DV�D�UHVRXUFH��5DLQZDWHU��FROOHFWHG�IURP�WKH�URRI���
VWRUPZDWHU��FROOHFWHG�IURP�DOO�LPSHUYLRXV�UXQ�RII���SRWDEOH�PDLQV�ZDWHU��GULQNLQJ�
ZDWHU���JUH\ZDWHU��ZDWHU�IURP�WKH�EDWKURRP�WDSV��VKRZHU��ODXQGU\�DQG�NLWFKHQ���
DQG�EODFNZDWHU��WRLOHW��FDQ�DOO�EH�YDOXDEOH�VRXUFHV�RI�ZDWHU��
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7KLV�GRFXPHQW�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�PDQDJHPHQW�GHFLVLRQ�PDNLQJ�
SURFHVVHV��

�DQ�HGXFDWLRQDO�GRFXPHQW�IRU�ERWK�&LW\�RI�0HOERXUQH�VWDII�DQG�DQ\RQH�LQYROYHG�
LQ�ZDWHU�PDQDJHPHQW��DQG�

�D�GHPRQVWUDWLRQ�RI�:68'�XVLQJ�LQQRYDWLYH�H[DPSOHV�IURP�ZLWKLQ�WKH�&LW\�RI�
0HOERXUQH��
�
7KH�GRFXPHQW�LV�GLYLGHG�LQWR�WKUHH�VHFWLRQV��6HFWLRQ�2QH�H[DPLQHV�WKH�
SULQFLSOHV�RI�HFRORJLFDOO\�VXVWDLQDEOH�GHYHORSPHQW��ZLWK�D�IRFXV�RQ�LQWHJUDWHG�
ZDWHU�F\FOH�PDQDJHPHQW�DQG�LWV�DSSOLFDWLRQ�WR�7RWDO�:DWHUPDUN�������7KLV�
VHFWLRQ�DOVR�SUHVHQWV�D�
WRRONLW
�RI�DSSURSULDWH�:68'�PDQDJHPHQW�VWUDWHJLHV��
LQFOXGLQJ�WHFKQRORJLHV�DQG�GHVLJQ�IHDWXUHV��WR�LQIRUP�GHFLVLRQ�PDNLQJ��
�
7KH�SUDFWLFDO�DSSOLFDWLRQ�RI�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�HOHPHQWV�DUH�XQLWHG�
WKURXJK�FDVH�VWXGLHV�LQ�6HFWLRQ�7ZR��&DVHV�VWXGLHV�GHPRQVWUDWH�LQQRYDWLYH�DQG�
SUDFWLFDO�DSSOLFDWLRQV�RI�ZDWHU�VHQVLWLYH�GHVLJQ�SULQFLSOHV��7KH�FDVH�VWXGLHV�FRYHU�
D�UDQJH�RI�0HOERXUQH
V�GHPRJUDSKLFV�DQG�VWDNHKROGHUV��DQG�LQFOXGH�GLIIHUHQW�
EXLOGLQJ�W\SHV�IRXQG�ZLWKLQ�WKH�&LW\�RI�0HOERXUQH��
�
6HFWLRQ�7KUHH�FRQWDLQV�IDFW�VKHHWV�RQ�VSHFLILF�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�
WRSLFV��
�
7RWDO�:DWHUPDUN�ZLOO�EH�UHYLHZHG�HYHU\�WKUHH�\HDUV��7KH�JXLGHOLQHV�KHUH�ZLOO�EH�
UHYLHZHG�DQG�XSGDWHG�DFFRUGLQJO\��LQ�OLQH�ZLWK�DQ\�FKDQJHV�LQ�WKH�&LW\�RI�
0HOERXUQH
V�VWUDWHJLF�GLUHFWLRQ��DQG�WR�LQFOXGH�QHZ�WUHQGV�DQG�NQRZOHGJH��
�
�
��0HOERXUQH
V�XUEDQ�ZDWHU�V\VWHP�
�
0HOERXUQH
V�ZDWHU�LV�VRXUFHG�IURP�FDWFKPHQW�LQ�WKH�<DUUD�UDQJHV��7KH�
FDWFKPHQW�LV�SULPDULO\�SULVWLQH�QDWXUDO�IRUHVWV��HQVXULQJ�KLJK�ZDWHU�TXDOLW\��7KH�
ZDWHU�LV�VWRUHG�LQ�QLQH�UHVHUYRLUV��LQFOXGLQJ��7KRPVRQ��8SSHU�<DUUD��
2
6KDQQDVV\��0DURRQGDK��6XJDUORDI��<DQ�<HDQ��*UHHQYDOH��6LOYDQ�DQG�&DUGLQLD�
UHVHUYRLUV��)LJXUH�����7KH�ZDWHU�LV�WUHDWHG�WR�PHHW�GULQNLQJ�ZDWHU�VWDQGDUGV��7KH�
PDMRULW\�����SHU�FHQW��UHTXLUHV�PLQLPDO�WUHDWPHQW��WKDQNV�WR�WKH�SULVWLQH�
FDWFKPHQW��ZKLOH�WKH�UHPDLQLQJ����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��2QO\�D�VPDOO�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��%DQJKROPH��WUHDWPHQW�



SODQWV��(IIOXHQW�IURP�WKH�:HVWHUQ�ZDVWH�ZDWHU�WUHDWPHQW�SODQW�LV�WKHQ�GLVFKDUJHG�
WR�3RUW�3KLOOLS�%D\�DQG�WKH�(DVWHUQ�WUHDWPHQW�SODQW�WR�:HVWHUQSRUW�%D\��5HF\FOLQJ�
VFKHPHV�DUH�EHLQJ�GHYHORSHG�WR�PLQLPLVH�HIIOXHQW�GLVFKDUJH�WR�WKH�ED\��
0HOERXUQH�:DWHU�SODQV�WR�UHF\FOH����SHU�FHQW�RI�DOO�HIIOXHQW�E\�������
�
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�$FWLRQV�FDQ�LQFOXGH�WKH�SUHYHQWLRQ�RI�XUEDQ�ZDWHUZD\�HURVLRQ��DQG�WKH�
PDLQWHQDQFH�RI�QDWXUDO�IRUP�RI�ZDWHUFRXUVHV��
�
7KHVH�SULQFLSOHV��ZKHQ�XVHG�LQ�WKH�GHYHORSPHQW�RI�WKH�XUEDQ�ODQGVFDSH��ZLOO�KHOS�
EHDXWLI\�WKH�ODQGVFDSH��DQG�LQFUHDVH�WKH�UHFUHDWLRQDO�RSSRUWXQLWLHV�LQ�WKH�DUHD��
DV�ZHOO�DV�FRQVHUYLQJ�ZDWHU�DQG�LPSURYLQJ�ZDWHU�TXDOLW\��
�
,QWHJUDWHG�ZDWHU�F\FOH�PDQDJHPHQW�LQYROYHV�PDWFKLQJ�DYDLODEOH�ZDWHU�VRXUFHV�
ZLWK�DSSURSULDWH�XVHV��)RU�H[DPSOH��XVLQJ�GULQNLQJ�TXDOLW\�ZDWHU�LQ�LUULJDWLRQ�DQG�
WRLOHW�IOXVKLQJ�LV�D�ZDVWH��$OWHUQDWLYH�ZDWHU�VRXUFHV��OLNH�UHXVLQJ�ZDWHU��ZRXOG�EH�
EHWWHU�VXLWHG�WR�WKH�SXUSRVH��DQG�ZRXOG�UHGXFH�GHPDQG�IRU�WKH�KLJK�TXDOLW\�
SRWDEOH�PDLQV�ZDWHU��
��
,Q�0HOERXUQH��WKHUH�DUH�WKUHH�PDMRU�ZDWHU�VRXUFHV��
�
3RWDEOH�PDLQV�ZDWHU��
�



6WRUPZDWHU��

�URRI�UXQ�RII��UDLQZDWHU���

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

�VXUIDFH�UXQ�RII�

�JUH\ZDWHU��EDWKURRP�DQG�ODXQGU\��

�EODFNZDWHU��WRLOHW�DQG�NLWFKHQ��
�
6PDOOHU��ORFDOLVHG��PRGXODU�WUHDWPHQW�WHFKQRORJLHV�DUH�IDYRXUHG�RYHU�FHQWUDOLVHG�
WUHDWPHQW��DV�WKH\�DUH�PRUH�HIILFLHQW��&HQWUDOLVHG�WUHDWPHQW�PHDQV�ZDVWHZDWHU�LV�
ILUVW�WUDQVSRUWHG�WR�WUHDWPHQW�SODQWV��DQG�WKHQ��WUHDWHG�ZDWHU�LV�WUDQVSRUWHG�EDFN�
WR�LQGLYLGXDO�EXLOGLQJV��7KH�WUDQVSRUWDWLRQ�RI�ZDWHU�LV�H[SHQVLYH��XVLQJ�SXPSLQJ�
DQG�SLSLQJ��LW�DOVR�XVHV�D�ORW�RI�HQHUJ\��
�
�
)LW�IRU�SXUSRVH�ZDWHU�XVH�
�
3RWDEOH�PDLQV�ZDWHU�VKRXOG�EH�UHSODFHG�ZLWK�RWKHU�VRXUFHV�RI�ZDWHU�ZKHUH�
DSSURSULDWH��5HXVHG�ZDWHU�LV�EHWWHU�VXLWHG�IRU�ZDWHULQJ�JDUGHQV�RU�WRLOHW�IOXVKLQJ�
WKDQ�SRWDEOH�PDLQV�ZDWHU��
�
8VLQJ�WKLV�ILW�IRU�SXUSRVH�ZDWHU�XVH�SKLORVRSK\��DQG�WKH�SUHYLRXVO\�PHQWLRQHG�
JXLGLQJ�SULQFLSOHV��D�ILYH�VWHS�SURFHVV�KDV�EHHQ�GHYHORSHG�WR�KHOS�ZLWK�WKH�
GHVLJQ��GHYHORSPHQW�DQG�DVVHVVPHQW�RI�:68'�SURMHFWV��
�
�
����)LYH�VWHSV�WR�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�
�
�
)LYH�VWHSV�WR�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�
�
�
6WHS����)LQG�ZD\V�WR�UHGXFH�ZDWHU�FRQVXPSWLRQ��
��:DWHU�VDYLQJ�WDUJHWV��
��5HGXFLQJ�WKH�GHPDQG�IRU�ZDWHU��
�
�
6WHS����5HSODFH�SRWDEOH�ZDWHU�ZLWK�DQRWKHU�ZDWHU�VRXUFH��
��:DWHU�UHF\FOLQJ�DQG�UHXVH�WDUJHWV��
��$YDLODEOH�ZDWHU�VRXUFHV��



��5DLQZDWHU�DQG�VWRUPZDWHU�KDUYHVWLQJ��
��*UH\ZDWHU�5HXVH��
��%ODFNZDWHU�5HXVH��
�
�
6WHS����7UHDW�VWRUPZDWHU�EHIRUH�GLVFKDUJH��
��:DWHU�TXDOLW\�WDUJHWV��
��'HWHUPLQH�SROOXWDQW�ORDGV�DQG�VWRUPZDWHU�WUHDWPHQW�PHDVXUHV��
�
�
6WHS����$SSURYDOV�GHVLJQ�DQG�PRGHOOLQJ�QHHGHG�IRU�:68'�
��&RQVLGHULQJ�ZDWHU�PDQDJHPHQW�LQ�WKH�EURDGHU�HQYLURQPHQW��XUEDQ�GHVLJQ��
VDIHW\��KHULWDJH��JUHHQKRXVH���
��$SSOLFDWLRQV�WR�'HYHORSPHQW�VFDOHV�
��0RGHOOLQJ�DQG�GHVLJQ��
��$SSURYDOV��
�
�
6WHS����8QGHUWDNH�PDLQWHQDQFH�DQG�HYDOXDWLRQ�
��0DLQWHQDQFH��
��(YDOXDWLRQ��
�
�
��6WHS����)LQG�ZD\V�WR�UHGXFH�ZDWHU�FRQVXPSWLRQ��
�
�
����:DWHU�VDYLQJ�WDUJHWV�
�
7KH�&LW\�RI�0HOERXUQH�DLPV�WR�DFKLHYH�WKH�IROORZLQJ�ZDWHU�VDYLQJ�WDUJHWV�E\������
�FRPSDUHG�WR�ZDWHU�XVH�LQ��������

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

�&RPPHUFLDO�����SHU�FHQW�UHGXFWLRQ�SHU�HPSOR\HH��

�&RXQFLO�����SHU�FHQW�UHGXFWLRQ�LQ�WRWDO�ZDWHU�FRQVXPSWLRQ��
�
�
����5HGXFLQJ�WKH�GHPDQG�IRU�ZDWHU�
�
:DWHU�GHPDQG�FDQ�EH�UHGXFHG�WKURXJK�FKDQJLQJ�EHKDYLRXU��WHFKQRORJ\�DQG�
GHVLJQ��



�
,Q�WKH�&LW\�RI�0HOERXUQH��SHRSOH�JHQHUDOO\�VHH�ZDWHU�DV�SOHQWLIXO�DQG�FKHDS��7KLV�
PHDQV�WKDW�ZDWHU�LV�XQGHUYDOXHG�DQG�RYHUXVHG��7KH�LQFUHDVLQJ�SUHVVXUH�RQ�RXU�
ZDWHU�UHVRXUFHV�PHDQV�D�FKDQJH�LQ�DWWLWXGH�LV�QHFHVVDU\��3RWDEOH�ZDWHU�LV�D�
YDOXDEOH�UHVRXUFH��DQG�RXU�HYHU\GD\�KDELWV�LQ�XVLQJ�ZDWHU�VKRXOG�UHIOHFW�WKLV��
3HUPDQHQW�ZDWHU�UHVWULFWLRQV�VXFK�DV�OLPLWLQJ�JDUGHQLQJ�ZDWHULQJ��SURKLELWLQJ�
KRVLQJ�KDUG�VXUIDFHV��VWLSXODWLQJ�YHKLFOH�ZDVKLQJ�ZLWK�EXFNHWV�DQG�SHUPLWV�IRU�
SRRO�ILOOLQJ�DUH�QRZ�UHTXLUHG��
���
�
+RXVHKROGV�LQ�WKH�&LW\�RI�0HOERXUQH�ZHUH�ODUJH�XVHUV�SHU�FDSLWD�LQ�������ZLWK�
HDFK�SHUVRQ�XVLQJ�DQ�DYHUDJH�RI�����OLWUHV�SHU�GD\��0RUH�UHFHQWO\��LPSUHVVLYH�
VDYLQJV�KDYH�EHHQ�PDGH�E\�UHVLGHQWV�DQG�QRZ�WKH�DYHUDJH�SHUVRQ�XVHV�����
OLWUHV�SHU�GD\��
�
7KHVH�ZDWHU�VDYLQJ�HIIRUWV�QHHG�WR�EH�PDLQWDLQHG�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���$�
ZDVKLQJ�PDFKLQHV�DQG��$�GLVKZDVKHUV���)DFW�6KHHW�2QH�KDV�PRUH�LQIRUPDWLRQ�
DERXW�ILWWLQJV�DQG�DSSOLDQFHV��
�
)LJXUH���VKRZV�KRZ�D�W\SLFDO�UHVLGHQFH�LQ�WKH�&LW\�RI�0HOERXUQH�XVHV�LWV�ZDWHU��
7KH�EDWKURRP�����SHU�FHQW��DQG�WRLOHW�����SHU�FHQW��UDWH�KLJKHVW��*DUGHQV�LQ�WKH�
&LW\�RI�0HOERXUQH�DUH�JHQHUDOO\�VPDOOHU�WKDQ�JDUGHQV�LQ�RWKHU�VXEXUEV��EXW�WKH\�
VWLOO�DFFRXQW�IRU�DSSUR[LPDWHO\����SHU�FHQW�RI�ZDWHU�XVH��
�
7KHVH�UHVXOWV�VXJJHVW�WKDW�FXUUHQW�SRWDEOH�PDLQV�ZDWHU�XVH�FRXOG�EH�VLJQLILFDQWO\�
UHGXFHG�E\�XVLQJ�QRQ�SRWDEOH�ZDWHU�IRU�WRLOHW�IOXVKLQJ�DQG�JDUGHQV��XS�WR����SHU�
FHQW�RI�WRWDO�ZDWHU�XVH���2QO\����SHU�FHQW�RI�FXUUHQW�WRWDO�KRXVHKROG�XVH�LV�LQ�WKH�
NLWFKHQ�ZKHUH�WKH�SULPDU\�XVH�ZRXOG�EH�KXPDQ�FRQVXPSWLRQ��LQFOXGLQJ�GULQNLQJ�
DQG�IRRG�SUHSDUDWLRQ��7KH�NLWFKHQ�LV�WKH�REYLRXV�SODFH�IRU�KLJK�TXDOLW\�SRWDEOH�
PDLQV�ZDWHU��
�
,W�LV�UHODWLYHO\�HDV\�WR�UHGXFH�WKH�GHPDQG�IRU�ZDWHU��:DWHU�HIILFLHQW�ILWWLQJV�DQG�
DSSOLDQFHV�FDQ�EH�HDVLO\�ILWWHG�WR�PRVW�EXLOGLQJV�DQG�JDUGHQV��
�
�
�
�
�
�
�
�
�
�



��6WHS����5HSODFH�SRWDEOH�ZDWHU�ZLWK�DQ�DOWHUQDWLYH�
VRXUFH�
�
�
����:DWHU�UHF\FOLQJ�DQG�UHXVH�WDUJHWV�
�
7KH�&LW\�RI�0HOERXUQH
V�WDUJHW�IRU�UHGXFLQJ�ZDVWHZDWHU�RQ�UHGHYHORSPHQW�VLWHV�LV�
���SHU�FHQW��7KLV�LV�EDVHG�RQ�H[SHFWHG�VDYLQJV�IURP�SRWDEOH�ZDWHU�FRQVHUYDWLRQ�
DQG�LQFUHDVHG�XVH�RI�DOWHUQDWLYH�ZDWHU�VRXUFHV��
�
�
����$YDLODEOH�ZDWHU�VRXUFHV�
�
3RWDEOH�PDLQV�ZDWHU�LV�WKH�SULPDU\�ZDWHU�VRXUFH�IRU�WKH�&LW\�RI�0HOERXUQH��$�
UHGXFWLRQ�LQ�SRWDEOH�PDLQV�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��VWRUPZDWHU�UXQ�RII��JUH\ZDWHU��DQG�EODFNZDWHU��$OO�RI�WKHVH�
ZDWHU�VRXUFHV�FDQ�EH�XVHG�LQ�VSHFLILF�ZD\V��7DEOH���EHORZ�VXPPDULVHV�WKH�
TXDOLW\�RI�WKH�GLIIHUHQW�XUEDQ�ZDWHU�VRXUFHV��DQG�DQ\�WUHDWPHQWV�UHTXLUHG��
�
�
7DEOH�����
6XPPDU\�RI�ZDWHU�TXDOLW\�IRU�XUEDQ�ZDWHU�VWUHDPV�
�
:DWHU��
�

6RXUFH�� 4XDOLW\�� 7UHDWPHQW�
UHTXLUHG�

3RWDEOH�PDLQV�
ZDWHU�

5HWLFXODWHG�
�SLSHG��ZDWHU�
GLVWULEXWLRQ�

+LJK�4XDOLW\�� 1RQH��

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

5HDVRQDEOH�
4XDOLW\��

/RZ��
6HGLPHQWDWLRQ�FDQ�
RFFXU�LQVLGH�
UDLQZDWHU�WDQNV��

6WRUPZDWHU�UXQ�RII� &DWFKPHQW�UXQ�RII��
LQFOXGLQJ�
LPSHUYLRXV�DUHDV�
OLNH�URDGV�DQG�
SDYHPHQWV��

0RGHUDWH�TXDOLW\�� 5HDVRQDEOH�
WUHDWPHQW�QHHGHG�
WR�UHPRYH�OLWWHU�
DQG�UHGXFH�
VHGLPHQW�DQG�



QXWULHQW�ORDGLQJ��

/LJKW
�JUH\ZDWHU� 6KRZHU��EDWK��

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

0RGHUDWH�
WUHDWPHQW�UHTXLUHG�
WR�UHGXFH�
SDWKRJHQV�DQG�
RUJDQLF�FRQWHQW��

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

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

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

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

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

$GYDQFHG�
WUHDWPHQW�DQG�
GLVLQIHFWLRQ�
UHTXLUHG��

�
5HFODLPHG�ZDWHU��JUH\ZDWHU�DQG�EODFNZDWHU��KDV�PLQLPDO�ULVNV�LI�DSSURSULDWHO\�
WUHDWHG�DQG�XVHG��6HH�6HFWLRQ�����IRU�PRUH�LQIRUPDWLRQ��
�
7KH�SLSLQJ�RI�UHF\FOHG�ZDWHU��UHWLFXODWHG�UHFODLPHG�ZDWHU�V\VWHPV��LV�XQOLNHO\�WR�
EH�UHWURILWWHG�WKURXJK�WKH�GHQVHO\���SRSXODWHG�0HOERXUQH�PXQLFLSDOLW\��7KLV�NLQG�
RI�V\VWHP�LV�PRUH�DSSURSULDWH�IRU�GHYHORSLQJ�VXEXUEV��*UH\ZDWHU�UHXVH�DQG�
UHFODLPHG�EODFNZDWHU�VHSDUDWLRQ��RWKHUZLVH�NQRZQ�DV�VHZHU�PLQLQJ��DUH�PRUH�
UHDOLVWLF�RSWLRQV�IRU�WKH�&LW\�RI�0HOERXUQH��
�
�
����5DLQZDWHU�DQG�VWRUPZDWHU�KDUYHVWLQJ�
�
0HOERXUQH
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�FDWFKPHQW�DUHD��WUHDWHG�DQG�GHOLYHUHG�YLD�D�SLSH�QHWZRUN�WR�WKH�FXVWRPHU��
$IWHU�XVH��WKH�ZDVWHZDWHU�IORZV�WKURXJK�D�VHFRQG�VHW�RI�SLSHV��WKH�VHZHU��WR�
0HOERXUQH
V�VHZHUDJH�WUHDWPHQW�SODQWV��7KH�WUHDWHG�ZDWHU�LV�WKHQ�GLVFDUGHG�LQWR�
3RUW�3KLOOLS�%D\��
�
6WRUPZDWHU�SURYLGHV�DQ�DOWHUQDWLYH�ZDWHU�VRXUFH�IRU�XVH�ZLWKLQ�WKH�&LW\�RI�
0HOERXUQH�DV�VKRZQ�LQ�)LJXUH�)LYH��6WRUPZDWHU�FDQ�EH�FDSWXUHG�DQG�XVHG�IRU�
WRLOHW�IOXVKLQJ��JDUGHQ�LUULJDWLRQ��WKH�ZDVKLQJ�PDFKLQH�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�LPSDFW�RQ�WKH�DHVWKHWLFV�RI�WKH�EXLOGLQJ�RU�
VWUHHWVFDSH��7DQNV�VKRXOG�EH�WKH�ULJKW�VL]H�IRU�WKH�MRE��)DFW�6KHHWV�ZLWK�
LQIRUPDWLRQ�RQ�WDQN�VL]LQJ��LQVWDOODWLRQV�DQG�DSSURYDOV�DUH�QRZ�DYDLODEOH��
�



6WRUPZDWHU�FDQ�DOVR�EH�FDSWXUHG�DQG�WUHDWHG�IURP�JURXQG�VXUIDFHV�VXFK�DV�
URDGV��SOD]DV�DQG�FDUSDUNV��6HFWLRQ�����KDV�PRUH�LQIRUPDWLRQ�RQ�VWRUPZDWHU�
FDSWXULQJ��
�
7KH�FDSWXUH�DQG�XVH�RI�UDLQZDWHU�DQG�VWRUPZDWHU�RQ�VLWH�LV�DQ�HQYLURQPHQWDOO\�
SUHIHUDEOH�VRXUFH�RI�DOWHUQDWLYH�ZDWHU�DV�WKLV�PHWKRG�JHQHUDOO\�GRHV�DZD\�ZLWK�
WKH�QHHG�IRU�SLSLQJ�RU�SXPSLQJ��)HZHU�UHVRXUFHV�DUH�QHHGHG�DQG�JUHHQKRXVH�
JDV�HPLVVLRQV�DUH�UHGXFHG��
�
�
����*UH\ZDWHU�5HXVH�
�
5HVLGHQWLDO�DQG�FRPPHUFLDO�JUH\ZDWHU��ZDWHU�IURP�WKH�ODXQGU\��EDWKURRP�WDSV�
DQG�VKRZHU��DORQJ�ZLWK�LQGXVWULDO�JUH\ZDWHU��VOLJKWO\�SROOXWHG�ZDWHU�UHXVHG�LQ�
PDQXIDFWXULQJ��FDQ�VDYH�VLJQLILFDQW�TXDQWLWLHV�RI�SRWDEOH�ZDWHU��DQG�UHGXFH�WKH�
QHHG�IRU�WUHDWPHQW�RI�ZDVWHZDWHU��7\SLFDOO\��WUHDWPHQW�RI�JUH\ZDWHU�LV�UHTXLUHG��
DQG�WKH�WUHDWHG�ZDWHU�XVHG�IRU�WRLOHW�IOXVKLQJ��JDUGHQ�LUULJDWLRQ�DQG�FORWKHV�
ZDVKLQJ��
�
*UH\ZDWHU�FRQWDLQV�FRQWDPLQDQWV�DQG�LV�QRW�ILW�IRU�KXPDQ�FRQVXPSWLRQ��
&RQWDPLQDQWV�LQFOXGH��ORZ�OHYHOV�RI�EDFWHULD��IDHFDO�PDWWHU��RUJDQLF�PDWWHU��
PLFUR�RUJDQLVPV��VDOWV�DQG�GHWHUJHQWV��$OO�RI�WKHVH�FRQWDPLQDQWV�FDQ�FRQWULEXWH�
WR�FRORXU�DQG�RGRXU��&DUH�PXVW�EH�WDNHQ�WR�OLPLW�KXPDQ�H[SRVXUH�WR�JUH\ZDWHU��
&ROOHFWLRQ��WUHDWPHQW�DQG�UHXVH�RI�JUH\ZDWHU�VKRXOG�LGHDOO\�XVH�D�FORVHG�V\VWHP��
PLQLPLVLQJ�KHDOWK�ULVNV��6LPSOH�FDXWLRQ�VKRXOG�EH�H[HUFLVHG�WR�PDQDJH�KHDOWK�
ULVNV�LQFOXGLQJ��
����

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

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

�JUH\ZDWHU�UHXVH�LV�FRQWDLQHG�ZLWKLQ�WKH�V\VWHP��OLPLWLQJ�H[SRVXUH��
�
&RUUHFW�PDQDJHPHQW�DQG�DSSURSULDWH�XVH�HQVXUH�JUH\ZDWHU�LV�VDIH��)XUWKHU�
DGYLFH�LV�DYDLODEOH�IURP�9LFWRULD�(3$�DQG�WKH�9LFWRULDQ�'HSDUWPHQW�RI�+XPDQ�
6HUYLFHV��
�
�
*UH\ZDWHU�GLYHUVLRQ�
�
$�VLPSOH�ZD\�WR�UHXVH�JUH\ZDWHU�LV�WR�GLYHUW�LW�WR�WKH�JDUGHQ�IRU�LUULJDWLRQ��
*UH\ZDWHU�GLYHUWHG�WR�WKH�JDUGHQ�FDQ�EH�XVHG�LPPHGLDWHO\��ZLWK�OLWWOH�WUHDWPHQW�
UHTXLUHG��$�GLYHUWHU�FRXOG�UHGLUHFW�JUH\ZDWHU�IURP�WKH�ZDVKLQJ�PDFKLQH�WR��

�DQ�XQGHUJURXQG��VXEVXUIDFH��JDUGHQ�LUULJDWLRQ��SURWHFWLQJ�DJDLQVW�KXPDQ�
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�HPLWWHUV�LPSUHJQDWHG�ZLWK�ELRFLGHV�DQG�KHUELFLGHV�FDQ�EH�XVHG��
�
&XUUHQWO\�WKHUH�LV�QR�9LFWRULDQ�OHJLVODWLRQ�VSHFLILF�WR�WKH�XVH�RI�XQWUHDWHG�
JUH\ZDWHU��6LPSOH�JUH\ZDWHU�GLYHUVLRQ�V\VWHPV�GR�QRW�UHTXLUH�(3$�RU�&RXQFLO�
DSSURYDO��
����$OO�SOXPELQJ�VKRXOG�FRPSOHWHG�E\�D�OLFHQVHG�SOXPEHU�LQ�
DFFRUGDQFH�ZLWK�$XVWUDOLDQ�6WDQGDUGV��$6���������:DWHU�6XSSO\��$FFHSWDEOH�
6ROXWLRQV���
�
7KH�JUH\ZDWHU�GLYHUVLRQ�V\VWHP�LOOXVWUDWHG�KHUH�PLQLPLVHV�SXEOLF�KHDOWK�ULVNV��
7KLV�V\VWHP�KDV�QR�SURYLVLRQ�IRU�VWRUDJH��DQG�EHFDXVH�WKH�LUULJDWLRQ�LV�
VXEVXUIDFH��KXPDQ�FRQWDFW�LV�OLPLWHG��
�
*UH\ZDWHU�VKRXOG�QRW�EH�XVHG�WR�LUULJDWH�YHJHWDEOH�JDUGHQV�DQG�VKRXOG�QRW�EH�
XVHG�GXULQJ�ZHW�ZHDWKHU��7KH�'HSDUWPHQW�RI�+XPDQ�6HUYLFHV�GRHV�QRW�
UHFRPPHQG�WKH�XVH�RI�XQWUHDWHG�JUH\ZDWHU�ZLWKLQ�WKH�KRXVHKROG��
����
 

�
�
7HPSRUDU\�JUH\ZDWHU�VWRUDJH�
�
*UH\ZDWHU�FDQ�EH�WHPSRUDULO\�VWRUHG�DQG�UHXVHG�RQ�VLWH��6WRUDJH�RI�XS�WR����
KRXUV�ZLWKRXW�WUHDWPHQW�LV�DFFHSWDEOH��EHIRUH�JUH\ZDWHU�PXVW�EH�GLVFDUGHG�WR�
VHZHU��6WRULQJ�XQWUHDWHG�JUH\ZDWHU�IRU�PRUH�WKDQ����KRXUV�LV�KD]DUGRXV��DV�LW�
PD\�OHDG�WR�PLFURELDO�JURZWK��RGRXUV�DQG�VHSWLF�ZDWHU��,I�JUH\ZDWHU�LV�WR�EH�
VWRUHG�IRU�PRUH�WKDQ����KRXUV��WUHDWPHQW�LV�UHTXLUHG��
�
�
*UH\ZDWHU�WUHDWPHQW�

/LJKW
�JUH\ZDWHU�LV�ZDVWHZDWHU�IURP�WKH�VKRZHU��EDWK�DQG�EDVLQ�LQ�EDWKURRPV��
DQG�UHTXLUHV�WKH�OHDVW�DPRXQW�RI�WUHDWPHQW��$Q�HIIHFWLYH�OLJKW�JUH\ZDWHU�WUHDWPHQW�
V\VWHP�UHTXLUHV��

�XQGHUJURXQG�WDQNV��

�SXPSV��

�DQ�RQ�VLWH�GLVSRVDO�V\VWHP��DQG�

�WKH�UHVLGHQWV
�DFWLYH�SDUWLFLSDWLRQ�DQG�LQYROYHPHQW��
�
$�VXJJHVWHG�JUH\ZDWHU�WUHDWPHQW�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�PXOWL�VWRUH\�UHVLGHQWLDO�GHYHORSPHQW��)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�PD\�EH�XVHG�LQ�D�QXPEHU�RI�ZD\V��*UH\ZDWHU�ZDWHU�PD\�EH�
WUHDWHG��GHSHQGLQJ�XSRQ�KRZ�LW�LV�UHXVHG��7KH�(QYLURQPHQW�3URWHFWLRQ�$JHQF\�
9LFWRULD��(3$��KDV�SUHSDUHG�JXLGHOLQHV�IRU�WKH�XVH�RI�UHFODLPHG�ZDWHU��7KH�ZDWHU�
TXDOLW\�REMHFWLYHV�IRU�JUH\ZDWHU�DUH�VXPPDULVHG�LQ�7DEOH����
�
1R�IDUPLQJ�LV�GRQH�LQ�WKH�&LW\�RI�0HOERXUQH��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$�9LFWRULD
V�SXEOLFDWLRQ��������������8VH�RI�5HFODLPHG�:DWHU�KDV�PRUH�
GHWDLOHG�LQIRUPDWLRQ��
7DEOH����
:DWHU�TXDOLW\�REMHFWLYHV�IRU�UHFODLPHG�ZDWHU�WUHDWPHQW��9LFWRULD�(3$��
SXEOLFDWLRQ��������7DEOH����
�
&ODVV� :DWHU�TXDOLW\�

REMHFWLYHV�
5DQJHV�RI�XVHV��
LQFOXGLQJ�ORZHU�FODVV�
XVHV�

$� ����(�FROL�RUJ����PO�
����PJ�/�%2'�
���PJ�/�66�
7XUELGLW\�����178�
'LVLQIHFWLRQ�

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

%� ����(�FROL�RUJ����PO�
����PJ�/�%2'�
����PJ�/�66�

,QGXVWULDO���XVHG�DV�ZDVK�
GRZQ�ZDWHU��IRU�H[DPSOH��

&� ������(�FROL�RUJ����PO�
����PJ�/�%2'�
����PJ�/�66�
�

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

�



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

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

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

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

�UHFLUFXODWLQJ�PHGLD�ILOWHUV��IL[HG�ILOP�ELRUHDFWRU���IDFW�VKHHW��F���

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

�PHPEUDQH�ILOWUDWLRQ�LQFOXGLQJ�PLFUR��XOWUD��QDQR�ILOWUDWLRQ�DQG�UHYHUVH�RVPRVLV�
�IDFW�VKHHW��H���DQG�

�PHPEUDQH�ELRUHDFWRU��IDFW�VKHHW��D���
�
0RUH�RSWLRQV�DUH�DYDLODEOH��7KH�OLVW�DERYH�LV�D�JXLGH�WR�WKH�PRVW�FRPPRQ�DQG�
SUDFWLFDO�WUHDWPHQW�V\VWHPV�DYDLODEOH�LQ�0HOERXUQH��)LQGLQJ�WKH�ULJKW�WHFKQRORJ\�
PHDQV�FRQVLGHULQJ��

�KRZ�WKH�ZDWHU�ZLOO�EH�XVHG��

�WKH�TXDOLW\�DQG�TXDQWLW\�RI�ZDWHU�EHIRUH�WUHDWPHQW��

�WKH�TXDOLW\�DQG�TXDQWLW\�RI�ZDWHU�QHHGHG�IROORZLQJ�WUHDWPHQW��

�DYDLODEOH�VSDFH��

�FRVW��

�HQYLURQPHQWDO�REMHFWLYHV��LQFOXGLQJ�WKH�&LW\�RI�0HOERXUQH
V�=HUR�1HW�(PLVVLRQV�
E\������VWUDWHJ\��

�FOLPDWH��DQG�

�RSHUDWLRQ�DQG�PDLQWHQDQFH��
�
:LWK�VR�PDQ\�YDULDEOHV��FKRRVLQJ�WKH�ULJKW�WUHDWPHQW�WHFKQRORJ\�FDQ�RQO\�EH�
GRQH�RQ�D�FDVH�E\�FDVH�EDVLV��,I�VSHFLILF�SROOXWDQWV�DUH�RI�FRQFHUQ��WDEOH���EHORZ�
VKRXOG�KHOS��,W�OLVWV�WKH�PDLQ�SROOXWDQWV��DQG�PHWKRGV�RI�UHPRYDO��)RU�PRUH�
LQIRUPDWLRQ��UHIHU�WR�WKH�IDFW�VKHHWV�LQGLFDWHG�EHORZ��
�
�
7DEOH����
2YHUYLHZ�RI�WUHDWPHQW�WHFKQRORJLHV�DQG�WKHLU�SROOXWDQW�UHPRYDO�
DELOLWLHV��
���
�

� 6XVSHQGHG�
VROLGV�
�766��

%LRGHJUDGDEOH�
RUJDQLFV�
�%2'�
UHPRYDO��

1XWULHQWV��
QLWURJHQ�

1XWULHQWV��
SKRVSKRURXV��

���

6DOWV� 3DWKRJHQV� )DFW�
6KHHW�

6XEVXUIDFH�
IORZ�ZHWODQG�

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



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

<HV� <HV� <HV� /LPLWHG� 1R� /LPLWHG� �D�

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

<HV� <HV� <HV� /LPLWHG� 1R� /LPLWHG� �E�

5HFLUFXODWLQJ�
PHGLD�ILOWHU�

<HV� <HV� <HV� /LPLWHG� 1R� /LPLWHG� �F�
'HSWK�
)LOWUDWLRQ�

<HV� )XQFWLRQ�RI�
VL]H�

/LPLWHG� /LPLWHG� 1R� /LPLWHG� �G�
0HPEUDQH�
ILOWUDWLRQ��
���

<HV� )XQFWLRQ�RI�
VL]H�

)XQFWLRQ�
RI�VL]H�

)XQFWLRQ�RI�
VL]H�

5HYHUVH�
RVPRVLV�
RQO\�

)XQFWLRQ�
RI�VL]H�

�H�

'LVLQIHFWLRQ� 1R� 1R� 1R� 1R� 1R� <HV� �I�
�
7KH�VFDOH�RI�WKH�VLWH�ZLOO�DIIHFW�\RXU�FKRLFH�RI�WHFKQRORJ\��)RU�VLQJOH�KRXVHKROGV��
VLPSOH�JUH\ZDWHU�UHXVH�V\VWHPV�DUH�SUHIHUDEOH��7KH�PDLQWHQDQFH�DQG�
PDQDJHPHQW�RI�ODUJHU�V\VWHPV�PDNH�WKHP�PRUH�DSSURSULDWH�IRU�ODUJHU�VFDOH�
VLWHV��
�
�
7DEOH����
*UH\ZDWHU�WUHDWPHQW�WHFKQRORJLHV�IRU�GLIIHUHQW�VFDOHV�
6FDOH� 7UHDWPHQW�WHFKQRORJLHV�



6PDOO��
+RXVHKROG�

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

0HGLXP��
+LJK�ULVH�UHVLGHQWLDO�GHYHORSPHQW�
0L[HG�XVH�XUEDQ�GHYHORSPHQW�
5HVLGHQWLDO�XUEDQ�
GHYHORSPHQW�UHGHYHORSPHQW�

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

/DUJH�
&RPPHUFLDO�GHYHORSPHQW�
,QGXVWULDO�GHYHORSPHQW�
�
�

%LRORJLFDO�SURFHVVHV���VXVSHQGHG�
JURZWK�V\VWHPV�
%LRORJLFDO�SURFHVVHV���IL[HG�JURZWK�
V\VWHPV�
'HSWK�ILOWUDWLRQ�
0HPEUDQH�ILOWUDWLRQ�
'LVLQIHFWLRQ�

�
*UH\ZDWHU�WUHDWPHQW�XVXDOO\�LQYROYHV�D�FRPELQDWLRQ�RI�WUHDWPHQW�WHFKQRORJLHV��
)LJXUH����EHORZ�VKRZV�WKH�NH\�FRPSRQHQWV�RI�RQH�JUH\ZDWHU�WUHDWPHQW�V\VWHP��
�
0HVK�VFUHHQ��WUDSV�ODUJHU�REMHFWV��UHPRYLQJ�WKHP�IURP�WKH�SURFHVV��
�
6HGLPHQWDWLRQ�7DQN��ZRUNV�DV�D�VXUJH�WDQN��WR�UHJXODWH�
LQ
�IORZ���DQG�KHOSV�
UHPRYH�ODUJHU�VL]HG�SROOXWDQWV�WKURXJK�VHGLPHQWDWLRQ��
�
7UHDWPHQW��UHGXFHV�DQG�RU�GLVVROYHV�RUJDQLF�PDWWHU��
�
&ODULILHU��VWDELOLVHV�IORZ�DQG�UHPRYHV�H[FHVV�ELRPDVV�E\�VHGLPHQWDWLRQ��
�
)LOWUDWLRQ���QRW�VKRZQ��LPSURYHV�ZDWHU�TXDOLW\��GHSHQGHQW�RQ�KHDOWK�UHJXODWLRQV��
6DQG�RU�PHPEUDQH�PD\�EH�XVHG�DV�D�ILOWHU��
�
'LVLQIHFWLRQ��NLOOV�PLFUR�RUJDQLVPV�LQFOXGLQJ�SDWKRJHQV�DQG�EDFWHULD��
�
6WRUDJH�WDQN��D�UHVHUYRLU�WR�FRYHU�RFFDVLRQDO�LQFUHDVHV�LQ�GHPDQG�
�
*UH\ZDWHU�VKRXOG�EH�GLVLQIHFWHG�WR�PLQLPLVH�SXEOLF�KHDOWK�ULVNV�DQG�SUHYHQW�
ELR�
IRXOLQJ
�LQ�WKH�V\VWHP��2UJDQLF�PDWHULDO��LI�QRW�UHPRYHG��FDQ�FDXVH�JUH\ZDWHU�WR�
EHFRPH�DQDHURELF�DQG�JLYH�RII�RGRXUV��8OWUDYLROHW��89��GLVLQIHFWLRQ�LV�WKH�EHVW�
RSWLRQ��EXW�FKORULQDWLRQ�DQG�R]RQLVDWLRQ�FDQ�DOVR�EH�FRQVLGHUHG��)DFW�6KHHW����
KDV�PRUH�LQIRUPDWLRQ�RQ�GLVLQIHFWLRQ��
�
�



����%ODFNZDWHU�5HXVH�
�
7KH�&LW\�RI�0HOERXUQH�KDV�DQ�H[WHQVLYH�VHZHUDJH�QHWZRUN��GHVLJQHG�WR�WUDQVSRUW�
ZDWHU�WR�ODUJH�VFDOH�WUHDWPHQW�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�
UHFODLPHG�ZDWHU
�FRXOG�EH�XVHG�LQ�
LUULJDWLRQ�DQG�WRLOHW�IOXVKLQJ��
�
7UHDWPHQW�LV�QHFHVVDU\�EHIRUH�EODFNZDWHU�LV�UHXVHG��+LJK�SDWKRJHQ�OHYHOV�LQ�
EODFNZDWHU�PHDQ�GLVLQIHFWLRQ�LV�DOVR�QHFHVVDU\��%HFDXVH�WKH�WUHDWPHQW�RI�
EODFNZDWHU�FDQ�EH�HQHUJ\�LQWHQVLYH��LW�LV�D�JRRG�LGHD�WR�FRQVLGHU�(FRORJLFDOO\�
6XVWDLQDEOH�'HYHORSPHQW�REMHFWLYHV�ZKHQ�FKRRVLQJ�WKH�ULJKW�WUHDWPHQW�RSWLRQ�IRU�
\RXU�VLWH��7KH�&LW\�RI�0HOERXUQH
V�=HUR�1HW�(PLVVLRQV�E\������SURYLGHV�KHOSIXO�
JXLGHOLQHV�RQ�HQHUJ\�HIILFLHQF\��
�
6PDOOHU�VFDOH�V\VWHPV�WKDW�H[WUDFW�DQG�WUHDW�ZDWHU�DV�QHHGHG�DUH�SUHIHUUHG�IRU�
0HOERXUQH��6PDOO�WUHDWPHQW�SODQWV�SURGXFH�ZDWHU�TXDOLW\�DQG�TXDQWLW\�DV�
UHTXLUHG��DYRLGLQJ�WKH�QHHG�IRU�VWRUDJH��
�
�
6HZHU�PLQLQJ�
�
7\SLFDO�XUEDQ�VHZDJH�LV�PRVWO\�ZDWHU��ZLWK�OHVV�WKDQ�ILYH�SHU�FHQW�VROLGV��
����
7UHDWPHQW�DQG�GLVLQIHFWLRQ�DUH�HVVHQWLDO�IRU�UHXVH��2EYLRXVO\��XQWUHDWHG�RU�
GLVLQIHFWHG�VHZDJH�KDV�KLJK�SDWKRJHQ�OHYHOV��
�
6HZHU�PLQLQJ�V\VWHPV�XVXDOO\�FRPELQH�WHFKQRORJLHV�WR�H[WUDFW�DQG�WUHDW�VHZDJH��
7KHVH�FDQ�EH�SXUFKDVHG�DV�
SDFNDJH�WUHDWPHQW�SODQWV
��
�
6HZHU�PLQLQJ�UHPRYHV�ZDWHU�IURP�VHZDJH��EODFNZDWHU���7KH�UHPDLQLQJ�VROLGV�
DUH�LPPHGLDWHO\�UHWXUQHG�WR�WKH�VHZHU�IRU�WUHDWPHQW�DW�D�VHZDJH�WUHDWPHQW�SODQW��
7KH�ZDWHU�LV�WKHQ�IXUWKHU�WUHDWHG��XVXDOO\�WR�&ODVV�$�VWDQGDUG�����(�&ROL����P/��
���%2'�PJ�/�DQG���PJ�/�66���
����7KH�GLVLQIHFWHG��UHFODLPHG�ZDWHU�LV�WKHQ�
UHDG\�IRU�UHXVH��)DFW�6KHHW��I�KDV�PRUH�LQIRUPDWLRQ�DERXW�GLVLQIHFWHG�
EODFNZDWHU��
�
6HZHU�PLQLQJ�KDV�EHHQ�VXFFHVVIXO�LQ�0HOERXUQH��ZLWK�UHFODLPHG�ZDWHU�XVHG�IRU�
LUULJDWLRQ�LQ�$OEHUW�3DUN��
����WKH�)OHPLQJWRQ�5DFHFRXUVH�DQG�WKH�'RPDLQ��
&RXQFLO�+RXVH�7ZR��&+����WKH�&LW\�RI�0HOERXUQH
V�QHZ�VWDII�EXLOGLQJ��QRZ�XQGHU�
FRQVWUXFWLRQ��LQFOXGHV�D�EODFNZDWHU�WUHDWPHQW�V\VWHP��VLWXDWHG�LQ�WKH�EDVH�RI�WKH�
EXLOGLQJ��ZLWK�UHFODLPHG�ZDWHU�WR�EH�XVHG�IRU�WRLOHW�IOXVKLQJ��
�
7KH���/���*UHHQ�%XLOGLQJ�LQ�&DUOWRQ�LV�FXUUHQWO\�FRPPLVVLRQLQJ�D�ELRORJLFDO�
SURFHVV�WR�UHXVH�EODFNZDWHU�RQVLWH�IRU�WRLOHW�IOXVKLQJ��
����
�



�
6HZHU�IORZ�UDWHV�DQG�TXDOLW\�
�
(IIHFWLYH�VHZHU�PLQLQJ�PDWFKHV�VXSSO\�ZLWK�GHPDQG��6HZHU�IORZ�SHDNV�LQ�WKH�
PRUQLQJ�DQG�HYHQLQJ��LQ�OLQH�ZLWK�SHRSOH
V�HYHU\�GD\�DFWLYLWLHV��$V�D�EODFNZDWHU�
FROOHFWLRQ��VHZHU��V\VWHP�LQFUHDVHV�LQ�VL]H��YDULDWLRQ�LQ�IORZ�LV�UHGXFHG��7KH�
VXSSO\�RI�D�UHOLDEOH�TXDQWLW\�RI�ZDWHU�GHSHQGV�XSRQ�WKH�DYDLODEOH�VRXUFH�DQG�
XSVWUHDP�QHWZRUN��
�
6PDOOHU�FROOHFWLRQ�V\VWHPV�KDYH�JUHDWHU�VHQVLWLYLW\�WR�IORZ�YDULDWLRQ��7KH�
FRQWLQXRXV�VHZHU�H[WUDFWLRQ�SRWHQWLDO�IRU�VPDOOHU�VHZHU�PLQLQJ�V\VWHPV�LV�
WKHUHIRUH�OLPLWHG��$�VXUJH�WDQN��XVHG�IRU�RQ�VLWH�VWRUDJH��FDQ�KHOS�PHHW�GHPDQGV�
IRU�PRUH�ZDWHU��7KLV�PHDQV�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�VPDOOHU�XSVWUHDP�FROOHFWLRQ�QHWZRUN�LV�D�PRUH�FHUWDLQW\�RI�
VXSSO\�TXDOLW\��3RWHQWLDOO\�KD]DUGRXV�FRQVXPHUV�VXFK�DV�LQGXVWULDO�DQG�RWKHU�
WUDGH�ZDVWH�FXVWRPHUV�FDQ�EH�DYRLGHG�E\�FDUHIXOO\�VHOHFWLQJ�VHZHU�H[WUDFWLRQ�
SRLQWV���
�
�
:DWHU�TXDOLW\��VHZHU�H[WUDFWLRQ�DQG�UHTXLUHG�WUHDWPHQW�
�
:DWHU�H[WUDFWHG�IURP�VHZHUV�LV�RI�YDULDEOH�TXDOLW\�DQG�LV�KLJKO\�FRQWDPLQDWHG��
7KH�H[WUDFWHG�ZDWHU�KDV�VLPLODU�FKDUDFWHULVWLFV�WR�GRPHVWLF�ZDVWHZDWHU��QHHGLQJ�
WUHDWPHQW�EHIRUH�UHXVH��'RPHVWLF�ZDVWHZDWHU�W\SLFDOO\�FRQWDLQV�KLJK�WRWDO�
VXVSHQGHG�VROLGV����������PJ�/���KLJK�ELRFKHPLFDO�R[\JHQ�GHPDQG��%2'�������
����PJ�/���KLJK�OHYHOV�RI�PLFUR�RUJDQLVPV��IDHFDO�FROLIRUP�EDFWHULD�����������
KLJK�QXWULHQWV�WRWDO�QLWURJHQ���������PJ�/��DQG�WRWDO�SKRVSKRURXV��������PJ�/���

����
�
+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�UHFODLPHG�ZDWHU��SXEOLFDWLRQ��������
VWLSXODWHV�UHFODLPHG�ZDWHU�TXDOLW\��
�
%ODFNZDWHU�WUHDWPHQW�V\VWHPV�LQFOXGH�VHZHU�H[WUDFWLRQ��VFUHHQLQJ�DQG�WUHDWPHQW�
�UHIHU�WR�)LJXUH������3XPSLQJ�V\VWHPV�DUH�GHVLJQHG�WR�PLQLPLVH�VROLGV�H[WUDFWLRQ��
UHGXFLQJ�WUHDWPHQW�FRVWV��3XWWLQJ�WKH�H[WUDFWLRQ�SRLQW�FORVHVW�WR�WKH�VXUIDFH�ZLWKLQ�
WKH�VHZHU�ZLOO�DOVR�UHGXFH�VROLGV�LQWDNH��6RPH�V\VWHPV�XVH�IORDWLQJ�LQWDNHV�WR�



HQVXUH�PLQLPDO�VROLGV�DUH�ZLWKGUDZQ�DQG�RU�D�PDFHUDWRU�SXPS�WR�EUHDN�XS�VROLGV�
IURP�WKH�EODFNZDWHU��
�
$�SULPDU\�VHSDUDWLRQ�SURFHVV�XVXDOO\�IROORZV�H[WUDFWLRQ�WR�UHPRYH�DQ\�UHPDLQLQJ�
VROLGV��6FUHHQLQJ�LV�WKH�PRVW�FRPPRQ�SK\VLFDO�VHSDUDWLRQ�SURFHVV�HPSOR\HG��
ZLWK�WKH�VFUHHQHG�VROLGV�UHWXUQHG�LPPHGLDWHO\�WR�WKH�VHZHU��:DVWHZDWHU�FDQ�EH�
XVHG�WR�FRQWLQXDOO\�FOHDQ�WKH�VFUHHQ��WKHUHE\�SUHYHQWLQJ�FORJJLQJ��9DULDWLRQV�RQ�
SUH�WUHDWPHQW�LQFOXGH�K\GUR�F\FORQH�VHSDUDWRUV��VHGLPHQWDWLRQ��HQKDQFHG�
VHGLPHQWDWLRQ�DQG�GLVVROYHG�DLU�IORWDWLRQ��'$)��GHYLFHV��
�
�
7HFKQRORJLHV�DYDLODEOH�
�
6HZHU�PLQLQJ�WHFKQRORJLHV�DUH�VLPLODU�WR�WKRVH�XVHG�IRU�JUH\ZDWHU�V\VWHPV��7KH�
PDLQ�GLIIHUHQFH�LV�WKH�LQ�IORZ�ZDVWHZDWHU�TXDOLW\��6HZHU�PLQLQJ�WUHDWPHQW�PXVW�
UHGXFH�WKH�KLJK�RUJDQLF�DQG�PLFUR�RUJDQLVP�FRQFHQWUDWLRQV�DQG�FRQWURO�
SDWKRJHQ�OHYHOV��7HFKQRORJ\�GHVLJQ�SDUDPHWHUV�ZLOO�DFFRPPRGDWH�FKDQJHV�LQ�
ZDWHU�FKDUDFWHULVWLFV�DQG�SROOXWDQW�ORDGLQJ��6HZHU�PLQLQJ�WUHDWPHQW�WHFKQRORJLHV�
LQFOXGH��

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

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

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

�UHFLUFXODWLQJ�PHGLD�ILOWHUV��IL[HG�ILOP�ELRUHDFWRU���IDFW�VKHHW��F���

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

�PHPEUDQH�ILOWUDWLRQ��PLFUR��XOWUD��QDQR�ILOWUDWLRQ�DQG�UHYHUVH�RVPRVLV���IDFW�
VKHHW��H���DQG�

�PHPEUDQH�ELRUHDFWRU��IDFW�VKHHW��D���
�
7KLV�WHFKQRORJ\�OLVW�LV�LQGLFDWLYH�RQO\��1HZ�WHFKQRORJLHV�DUH�H[SHFWHG�WR�EHFRPH�
FRPPHUFLDOO\�YLDEOH�DV�FRPSHWLWLRQ�LQFUHDVHV�LQ�WKH�ZDWHU�PDUNHW��
�
7HFKQRORJ\�VHOHFWLRQ�VKRXOG�EH�FRQVLGHUHG�RQ�D�FDVH�E\�FDVH�EDVLV�ZLWK�NH\�
FRQVLGHUDWLRQV�VLPLODU�WR�JUH\ZDWHU�WUHDWPHQW��+RZ�UHFODLPHG�ZDWHU�LV�XVHG�ZLOO�
GHWHUPLQH�WKH�ZDWHU�TXDOLW\�QHHGHG��5HIHU�WR�(3$�9LFWRULD
V�JXLGHOLQHV�IRU�
UHFODLPHG�ZDWHU��SXEOLFDWLRQ��������IRU�PRUH�LQIRUPDWLRQ��7DEOH���RIIHUV�D�EDVLF�
EUHDNGRZQ�RI�UHTXLUHPHQWV��
�
7KH�VL]H�RI�WKH�VLWH�FDQ�GHWHUPLQH�WKH�WHFKQRORJ\�XVHG��DV�SHU�7DEOH���EHORZ��
)RU�VLQJOH�KRXVHKROGV��JUH\ZDWHU�UHXVH�LV�D�EHWWHU�RSWLRQ��%ODFNZDWHU�WUHDWPHQW�
DQG�UHXVH�LV�PRUH�DSSURSULDWH�IRU�ODUJHU�VFDOH�DSSOLFDWLRQV��
�



7DEOH����
6XJJHVWHG�EODFNZDWHU�WUHDWPHQW�WHFKQRORJ\�IRU�GLIIHUHQW�VFDOHV�
�
6FDOH� 7UHDWPHQW�7HFKQRORJLHV�
6PDOO��
+RXVHKROG�

6KRXOG�EH�VHQW�WR�FHQWUDOLVHG�VHZHUDJH�
WUHDPHQW�SODQW�YLD�VHZHU��

0HGLXP�
+LJK�ULVH�UHVLGHQWLDO�GHYHORSPHQW��
0L[HG�XVHG�XUEDQ�GHYHORSPHQW�
5HVLGHQWLDO�XUEDQ�
GHYHORSPHQW�UHGHYHORSPHQW�

%LRORJLFDO�SURFHVVHV���VXVSHQGHG�
JURZWK�V\VWHPV�
%LRORJLFDO�SURFHVVHV���IL[HG�JURZWK�
V\VWHPV�
'HSWK�ILOWUDWLRQ�
0HPEUDQH�ILOWUDWLRQ�
5HFLUFXODWLQJ�PHGLD�ILOWHU�
'LVLQIHFWLRQ�

/DUJH�
&RPPHUFLDO�GHYHORSPHQW�
,QGXVWULDO�GHYHORSPHQW�

%LRORJLFDO�SURFHVVHV���VXVSHQGHG�
JURZWK�V\VWHPV�
%LRORJLFDO�SURFHVVHV���IL[HG�JURZWK�
V\VWHPV�
'HSWK�ILOWUDWLRQ�
0HPEUDQH�ILOWUDWLRQ�
'LVLQIHFWLRQ�

�
$IWHU�WUHDWPHQW��PRVW�V\VWHPV�UHTXLUH�GLVLQIHFWLRQ�WR�FRQWURO�WKH�KLJK�
FRQFHQWUDWLRQ�RI�SDWKRJHQV��)DFW�VKHHW��I�OLVWV�DSSURSULDWH�GLVLQIHFWLRQ�RSWLRQV��
'LVLQIHFWLRQ�LV�QRW�UHTXLUHG�DIWHU�UHYHUVH�RVPRVLV��7KH�PHPEUDQH
V�SRUH�VL]H�
UHGXFHV�SDWKRJHQ�FRQFHQWUDWLRQ�E\�SK\VLFDO�UHPRYDO��
�
,Q�VHOHFWLQJ�WHFKQRORJ\��EURDGHU�HFRORJLFDOO\�VXVWDLQDEOH�GHYHORSPHQW�REMHFWLYHV��
SDUWLFXODUO\�JUHHQKRXVH�JDV�HPLVVLRQV��VKRXOG�EH�FRQVLGHUHG��7KH�&LW\�RI�
0HOERXUQH
V�7RWDO�:DWHUPDUN�LV�FRPPLWWHG�WR�]HUR�QHW�HPLVVLRQV�E\�������
����
(PLVVLRQV�IURP�ZDWHU�UHXVH�WHFKQRORJLHV��LQFOXGLQJ�WKH�XVH�RI�HQHUJ\�IRU�
SXPSLQJ��WUHDWPHQW��DQG�ELRORJLFDO�SURFHVVHV��PXVW�EH�QHXWUDOLVHG��(QHUJ\�
HIILFLHQF\�DQG�WKH�JHQHUDWLRQ�RU�WUDGH�RI�UHQHZDEOH�HQHUJ\�FDQ�KHOS�XV�DFKLHYH�
RXU�JRDO��
�
�
5HFODLPHG�ZDWHU�XVH�LQ�EXLOGLQJV�
�
6HZHU�PLQLQJ�LV�ZHOO�VXLWHG�WR�FRPPHUFLDO�KLJK�ULVH�GHYHORSPHQWV��ZKHUH�RWKHU�
SRWHQWLDO�ZDWHU�VRXUFHV��OLNH�UDLQZDWHU�KDUYHVWLQJ��DUH�OLPLWHG�GXH�WR�W\SLFDO�URRI�
GHVLJQV��*UH\ZDWHU�SURGXFWLRQ�LV�OLPLWHG�E\�D�ODFN�RI�VKRZHUV�LQ�FRPPHUFLDO�
EXLOGLQJV��,Q�FRPPHUFLDO�KLJK�ULVH�GHYHORSPHQWV��WKH�VHZHU�LV�D�FRQVLVWHQW�ZDWHU�
UHVRXUFH��PDNLQJ�VHZHU�PLQLQJ�WKH�EHVW�RSWLRQ�IRU�ZDWHU�UHXVH�DQG�FRQVHUYDWLRQ��
�



,Q�FRPPHUFLDO�EXLOGLQJV��PRVW�ZDWHU�LV�XVHG�LQ�WRLOHW�IOXVKLQJ��+LJK�TXDOLW\�SRWDEOH�
ZDWHU�LV�XQQHFHVVDU\�IRU�WKLV�SXUSRVH��ZKLOH�WUHDWHG�EODFNZDWHU�LV�VXLWDEOH��
SURYLGLQJ�D�JRRG�PDWFK�EHWZHHQ�XVH�DQG�VXSSO\��$�VHZHU�PLQLQJ�SOXPELQJ�
VFKHPDWLF�IRU�D�KLJK�ULVH�FRPPHUFLDO�GHYHORSPHQW�LV�VKRZQ�LQ�)LJXUH�����
�
6HZHU�PLQLQJ�V\VWHPV�UHTXLUH�D�GHGLFDWHG�WKLUG�SLSH�WR�GHOLYHU�UHFODLPHG�ZDWHU�
WR�WRLOHWV��6SDFH�IRU�WKH�WKLUG�SLSH�PXVW�EH�LQFOXGHG�LQ�WKH�FRQVWUXFWLRQ�RI�WKH�
EXLOGLQJ��7UHDWPHQW�WHFKQRORJLHV�DUH�DYDLODEOH�LQ�
SDFNDJH�SODQWV
�WKDW�FDQ�EH�
VLWXDWHG�LQ�WKH�EDVHPHQW��
�
3DFNDJH�WUHDWPHQW�V\VWHPV�DUH�LGHDO�IRU�GHFHQWUDOLVHG�WUHDWPHQW��%HFDXVH�WKH�
RSHUDWLRQ�FDQ�LQFUHDVH�WUHDWPHQW�DQG�H[WUDFWLRQ�UDWHV�DFFRUGLQJ�WR�GHPDQG��
WKHUH�LV�OLWWOH�RU�QR�RQ�VLWH�VWRUDJH��7KH�UHGXFWLRQ�LQ�VWRUDJH�UHTXLUHPHQWV�PDNH�
WKHVH�V\VWHPV�JRRG�IRU�XUEDQ�UHWURILWWLQJ��6HZHU�PLQLQJ�V\VWHPV�KDYH�EHHQ�XVHG�
LQ�$OEHUW�3DUN��DQG�DUH�SODQQHG�IRU�&LW\�RI�0HOERXUQH
V�&+��EXLOGLQJ��DQG�IRU�
)OHPLQJWRQ�5DFHFRXUVH��&RPPRQ�
SDFNDJH
�WUHDWPHQW�SODQWV�FRPELQH�WKH�
WHFKQRORJLHV�OLVWHG�LQ�7DEOH���DQG�DUH�DYDLODEOH�IURP�SURSULHWDU\�FRPSDQLHV��
7KH\�DUH�RIWHQ�VL]HG�WR�ILW�LQVLGH�D�VKLSSLQJ�FRQWDLQHU��
�
�
��6WHS����7UHDWLQJ�VWRUPZDWHU�EHIRUH�GLVFKDUJH�LQWR�
ZDWHUZD\V�
�
�
����:DWHU�TXDOLW\�WDUJHWV�
�
6WRUPZDWHU�TXDOLW\���WR�SURWHFW�3RUW�3KLOOLS�%D\
V�HFRORJ\��VWRUPZDWHU�SROOXWDQW�
DQG�QXWULHQW�ORDGLQJ�VKRXOG�EH�PLQLPLVHG��%HVW�SUDFWLFH�SROOXWDQW�ORDG�UHGXFWLRQ�
WDUJHWV�DUH�FRQVLVWHQW�ZLWK�WKH�8UEDQ�6WRUPZDWHU�%HVW�3UDFWLFH�(QYLURQPHQWDO�
0DQDJHPHQW�REMHFWLYHV�HVWDEOLVKHG�E\�WKH�9LFWRULDQ�6WRUPZDWHU�&RPPLWWHH�
��������7KHVH�DUH��

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

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

�OLWWHU������SHU�FHQW�UHGXFWLRQ�LQ�OLWWHU�HQWHULQJ�VWRUPZDWHU�IURP�WKH�VLWH��
�
7KH�&LW\�RI�0HOERXUQH
V�'UDLQDJH�3ODQ���������RXWOLQHV�VWRUPZDWHU�TXDOLW\�
WDUJHWV�IRU�WKH�PXQLFLSDOLW\��7KH�SODQ�DOVR�FRPPLWV�WR�WKH�DSSOLFDWLRQ�RI�ZDWHU�
VHQVLWLYH�XUEDQ�GHVLJQ��:68'���
����&OHDU�JXLGDQFH�DQG�FRPPLWPHQW�WR�:68'�
LV�SURYLGHG�ZLWKLQ�WKH�SODQ��7KH�&LW\�RI�0HOERXUQH
V�DGRSWLRQ�RI�:68'�
FRPSOHPHQWV�DQG�HQKDQFHV�WKH�'UDLQDJH�3ODQ��DQG�VWUDWHJLHV�IRU�SHDN�IORZ�
PDQDJHPHQW�DUH�FRQVLVWHQW�ZLWK�:68'�HOHPHQWV��



�
7KH�&LW\�RI�0HOERXUQH
V�ZDWHU�PDQDJHPHQW�SROLFLHV�KDYH�EHHQ�GHYHORSHG�WR�
DFKLHYH�VXVWDLQDEOH�ZDWHU�PDQDJHPHQW�WDUJHWV��7KH�WDUJHWV�DUH�PHDVXUDEOH�
LQGLFDWRUV�RI�ZDWHU�PDQDJHPHQW��DQG�PD\�QHHG�UHYLVLQJ�LI�H[SHULHQFH�SURYHV�
WKH\�DUH�QRW�HIIHFWLYH��
�
$FWLRQV�DUH��
�
���3UHYHQW�VRLO�VHGLPHQWV��QXWULHQWV��JUDYHO�DQG�SROOXWDQWV�HQWHULQJ�RXU�
VWRUPZDWHU�V\VWHP�DQG�ZDWHUZD\V��
D��6HW�D�VWRUPZDWHU�TXDOLW\�EDVHOLQH�DQG�WDUJHWV�XVLQJ�W\SLFDO�XUEDQ�ORDGV�
�VHGLPHQWV��VXVSHQGHG�VROLGV��SKRVSKDWHV�DQG�QLWURJHQ��E\�������
E��%\����������SHU�FHQW�RI�FRQVWUXFWLRQ�DQG�GHPROLWLRQ�DSSOLFDWLRQV�WR�FRQVLGHU�
ZKHWKHU�D�&RQVWUXFWLRQ�0DQDJHPHQW�3ODQ��DGGUHVVLQJ�VWRUPZDWHU�SURWHFWLRQ��LV�
UHTXLUHG��
F��$�ILYH�SHU�FHQW�LQFUHDVH�LQ�SHUPHDEOH�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\�������
5HYHJHWDWH����SHU�FHQW�RI�WKHVH�E\�������
H��7HQ�KLJK�LPSDFW�LQGXVWULDO�DQG�FRPPHUFLDO�EXVLQHVVHV�WR�XQGHUWDNH�
FRPSUHKHQVLYH�VWRUPZDWHU�SURWHFWLRQ�SURJUDP�E\�������
�
���3UHYHQW�OLWWHU�IURP�HQWHULQJ�WKH�VWRUPZDWHU�V\VWHP�DQG�ZDWHUFRXUVH�WR�
LPSURYH�XUEDQ�DHVWKHWLFV�DQG�SUHYHQW�GDPDJH�WR�DTXDWLF�IORUD�DQG�IDXQD��
D��6HW�FRPSUHKHQVLYH�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�QXPEHU�RI�SHRSOH�HGXFDWHG�DQG�RU�LQYROYHG�LQ�ZDWHU�
TXDOLW\�DFWLYLWLHV�E\�������
�
�
���0LQLPLVH�SHVWLFLGH�DQG�KHUELFLGH�XVH�E\�HQFRXUDJLQJ�VXVWDLQDEOH�
ODQGVFDSLQJ�SUDFWLFHV��
D��(VWDEOLVK�EDVHOLQH�GDWD�IRU�KHUELFLGHV�DQG�SHVWLFLGHV�XVHG�E\�WKH�&LW\�RI�
0HOERXUQH�E\�������
E��&KHPLFDO�0DQDJHPHQW�3ODQV�WR�EH�SUHSDUHG�IRU�WKH�&LW\�RI�0HOERXUQH
V�3DUNV�
DQG�*DUGHQV�E\�������
F��7KH�&LW\�RI�0HOERXUQH�WR�LGHQWLI\�RSSRUWXQLWLHV�IRU�ELRORJLFDO�FRQWURO�
WHFKQLTXHV��DQG�WULDO�RQH��E\�������
�
���3URPRWH�JUH\ZDWHU�DQG�UDLQZDWHU�XVH�WR�VDYH�ZDWHU�DQG�UHGXFH�
VWRUPZDWHU�UXQ�RII��
D��$����SHU�FHQW�LQFUHDVH�LQ�JUH\ZDWHU�UDLQZDWHU�V\VWHPV�EHLQJ�XVHG�LQ�
PXQLFLSDOLW\�E\�������
E��8QGHUWDNH�WZR�GHPRQVWUDWLRQ�URRIWRS�JDUGHQ�SURJUDPV�E\�������



F��,QFRUSRUDWH�VXVWDLQDEOH�ZDWHU�GHVLJQ�SUDFWLFHV�LQ����SHU�FHQW�RI�&LW\�RI�
0HOERXUQH�XUEDQ�GHVLJQ�SURMHFWV�E\�������
G��7KUHH�SDUNV�WR�LQFRUSRUDWH�:68'�SURMHFWV�E\�������
H��7ZR�GHPRQVWUDWLRQV�RI�URDG�OD\RXW�WR�EH�FRQVWUXFWHG�ZLWK�DSSOLFDWLRQ�RI�:68'�
E\�������
I��2QH�&LW\�RI�0HOERXUQH�VZLPPLQJ�SRRO�WR�LPSOHPHQW�UDLQZDWHU�KDUYHVWLQJ�E\�
������
J��&LW\�RI�0HOERXUQH�ZDWHU�UHF\FOLQJ�SURMHFWV�WR�KDYH�QHXWUDO�RU�UHGXFHG�OHYHO�RI�
JUHHQKRXVH�JDV�HPLVVLRQV��
�
�
����'HWHUPLQH�3ROOXWDQW�/RDGV�DQG�6WRUPZDWHU�WUHDWPHQW�
PHDVXUHV�
�
%HVW�SUDFWLFH�XUEDQ�VWRUPZDWHU�PDQDJHPHQW�DLPV�WR�PHHW�PXOWLSOH�REMHFWLYHV�
LQFOXGLQJ��

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

�SURWHFWLQJ�GRZQVWUHDP�DTXDWLF�HFRV\VWHPV��

�UHPRYLQJ�FRQWDPLQDQWV��DQG�

�SURPRWLQJ�:68'�HOHPHQWV�DV�SDUW�RI�WKH�XUEDQ�IRUP��
�
6WRUPZDWHU�V\VWHPV�SURYLGH�LQIUDVWUXFWXUH�WR�DYRLG�QXLVDQFH�IORRGLQJ�DQG�IORRG�
GDPDJH�WR�SXEOLF�DQG�SULYDWH�SURSHUW\��6WRUPZDWHU�V\VWHPV�DOVR�SURYLGH�RQ�VLWH�
VWRUPZDWHU�UHWHQWLRQ�DQG�GHWHQWLRQ��SURWHFWLQJ�GRZQVWUHDP�DTXDWLF�HFRV\VWHPV�
IURP�LQFUHDVHG�IORZ�YROXPHV�DQG�UDWHV��
�
8UEDQLVDWLRQ�SURGXFHV�PDQ\�FRQWDPLQDQWV��'XULQJ�VWRUPV�RU�KHDY\�UDLQIDOO��
WKHVH�FRQWDPLQDQWV�FDQ�EH�ZDVKHG�RU�EORZQ�LQWR�ZDWHUZD\V��DIIHFWLQJ�WKHLU�
KHDOWK��%HVW�SUDFWLFH�VWRUPZDWHU�PDQDJHPHQW�SURYLGHV�IRU�WUHDWPHQW�RI�UXQ�RII��
7UHDWPHQW�UHPRYHV�ZDWHU��ERUQH�FRQWDPLQDQWV��SURWHFWLQJ�WKH�HQYLURQPHQWDO��
VRFLDO�DQG�HFRQRPLF�YDOXHV�RI�UHFHLYLQJ�ZDWHUZD\V��
�
3ROOXWDQWV�RI�PDQ\�W\SHV�DQG�VL]HV�DUH�FDUULHG�LQ�VWRUPZDWHU��DQG�QR�VLQJOH�
WUHDWPHQW�PHDVXUH�FDQ�HIIHFWLYHO\�WUHDW�WKHP�DOO��7KH�GHVLJQ�RI�PRVW�VWRUPZDWHU�
SROOXWDQW�UHPRYDO�SURFHVVHV��PHDQ�WKDW�RQO\�VRPH�SROOXWDQWV�FDQ�EH�WDUJHWHG��$�
FRPELQDWLRQ�RI�WUHDWPHQWV�LV�UHTXLUHG�WR�UHPRYH�DOO��RU�PRVW��VWRUPZDWHU�
SROOXWDQWV��
�
$�VHULHV�RI�WUHDWPHQW�PHDVXUHV�WKDW�FROOHFWLYHO\�DGGUHVV�DOO�VWRUPZDWHU�SROOXWDQWV�
LV�FDOOHG�D�
WUHDWPHQW�WUDLQ
��7KH�VHOHFWLRQ�DQG�RUGHU�RI�WUHDWPHQWV�LV�YLWDO�WR�WKH�
HIIHFWLYHQHVV�RI�D�WUHDWPHQW�WUDLQ��&RDUVHU�SROOXWDQWV�JHQHUDOO\�UHTXLUH�UHPRYDO�
VR�WKDW�WUHDWPHQWV�WKDW�WDUJHW�ILQH�SROOXWDQWV�FDQ�RSHUDWH��7KH�SUR[LPLW\�RI�D�
WUHDWPHQW�WR�LWV�VRXUFH�LV�DQRWKHU�IDFWRU�WR�FRQVLGHU��DV�LV�WKH�GLVWULEXWLRQ�RI�
WUHDWPHQWV�WKURXJKRXW�D�FDWFKPHQW��
�



7KH�LQGLYLGXDO�VWRUPZDWHU�WUHDWPHQW�PHDVXUHV�RXWOLQHG�LQ�7DEOH�6HYHQ�FDQ�EH�
XVHG�WRJHWKHU�WR�WUHDW�SROOXWDQWV�JHQHUDWHG�LQ�DQ�XUEDQ�DUHD��
�
�
7DEOH����
6LWH�FRQGLWLRQV�DQG�EHQHILWV�RI�VWRUPZDWHU�WUHDWPHQWV�
�
7UHDWPHQW�
0HDVXUH�

3RWHQWLDO�
EHQHILWV�

6XLWDEOH�VLWH�
FRQGLWLRQV�

8QVXLWDEOH�
FRQGLWLRQV�

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

5HGXFHV�OLWWHU�DQG�
GHEULV���
&DQ�UHGXFH�
VHGLPHQW��
3UHWUHDWPHQW�IRU�
RWKHU�PHDVXUHV��

&RQYHQWLRQDO�
GUDLQDJH�V\VWHPV�

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

6HGLPHQW�EDVLQV�
�)DFW�6KHHW��F��

&RXUVH�VHGLPHQW�
FDSWXUH��
7HPSRUDU\�
LQVWDOODWLRQ���
3UHWUHDWPHQW�IRU�
RWKHU�PHDVXUHV���

1HHG�DYDLODEOH�
ODQG�DUHD��

3UR[LPLW\�WR�
DLUSRUWV�

5DLQZDWHU�WDQN��
�)DFW�6KHHW��D��

6WRUDJH�IRU�UHXVH��
6HGLPHQW�UHPRYDO�
LQ�WDQN��
)UHTXHQW�IORRG�
UHWDUGDWLRQ��

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

1RQ�URRI�UXQ�RII�
WUHDWPHQW�

9HJHWDWHG�VZDOHV��
�)DFW�6KHHW��D��

0HGLXP�DQG�ILQH�
SDUWLFXODWH�
UHPRYDO��
6WUHHWVFDSH�
DPHQLW\��
3DVVLYH�LUULJDWLRQ��

0LOG�VORSHV����IRXU�
SHU�FHQW��

6WHHS�VORSHV�

%XIIHU�VWULSV��
�)DFW�6KHHW��D��

3UHWUHDWPHQW�RI�
UXQ�RII�IRU�
VHGLPHQW�UHPRYDO��
6WUHHWVFDSH�
DPHQLW\��

)ODW�WHUUDLQ� 6WHHS�WHUUDLQ�

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

)LQH�DQG�VROXEOH�
SROOXWDQWV�
UHPRYDO��
6WUHHWVFDSH�
DPHQLW\��
)UHTXHQW�IORRG�
UHWDUGDWLRQ��

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



3RQGV��
�)DFW�6KHHW��F��

6WRUDJH�IRU�UHXVH��
)LQH�VHGLPHQW�
VHWWOLQJ��
)ORRG�UHWDUGDWLRQ��
&RPPXQLW\�DQG�
ZLOGOLIH�DVVHW��

6WHHS�WHUUDLQ�ZLWK�
FRQILQHG�YDOOH\V�

3UR[LPLW\�WR�
DLUSRUWV��ODQGILOO�

:HWODQGV��
�)DFW�6KHHW��D�
DQG��E��

&RPPXQLW\�DVVHW��
0HGLXP�WR�ILQH�
SDUWLFXODWH�DQG�
VRPH�VROXEOH�
SROOXWDQW�UHPRYDO��
)ORRG�UHWDUGDWLRQ��
6WRUDJH�IRU�UHXVH��
:LOGOLIH�KDELWDW��

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

5HWDUGLQJ�EDVLQV�
�)DFW�6KHHW��F��

)ORRG�UHWDUGDWLRQ��
&RPPXQLW\�DVVHW��

$YDLODEOH�VSDFH� /LPLWHG�DYDLODEOH�
VSDFH�
9HU\�IODW�WHUUDLQ�

�
6LWH�FRQGLWLRQV�DQG�WKH�FKDUDFWHULVWLFV�RI�WKH�WDUJHW�SROOXWDQW�V��ZLOO�REYLRXVO\�
LQIOXHQFH�WUHDWPHQW�PHDVXUH�VHOHFWLRQ��&OLPDWH�FRQGLWLRQV�DUH�DQRWKHU�LPSRUWDQW�
IDFWRU�WR�FRQVLGHU��LQIOXHQFLQJ�WKH�K\GURORJLF�GHVLJQ��&OLPDWH�FDQ�DOVR�SOD\�D�
PDMRU�SDUW�LQ�WKH�VXFFHVV��RU�IDLOXUH��RI�SROOXWDQW�UHPRYDO��$Q�RYHUULGLQJ�
PDQDJHPHQW�REMHFWLYH�FDQ�KHOS�GHWHUPLQH�ZKDW�WUHDWPHQW�SURFHVV�LV�OLNHO\�WR�EH�
IHDVLEOH��)LJXUH����VKRZV�WKH�UHODWLRQVKLS�EHWZHHQ�PDQDJHPHQW�LVVXHV��OLNHO\�
SROOXWDQW�VL]HV�DQG�WUHDWPHQW�SURFHVVHV��
�
)LJXUH����VKRZV�WKH�LQWHU�UHODWLRQVKLS�EHWZHHQ�VWRUPZDWHU�SROOXWDQW�SDUWLFOH�VL]H��
DQG�WKH�VXLWDEOH�W\SHV�RI�WUHDWPHQW�PHDVXUHV�WKDW�FDQ�EH�XVHG�IRU�HDFK�VL]H��
7KLV�DOVR�WDNHV�LQWR�DFFRXQW�WKHLU�ZDWHU�IORZ�FDSDFLW\��K\GUDXOLF�ORDGLQJ���
�
6WRUPZDWHU�WUHDWPHQWV�WKDW�WDUJHW�WKH�UHPRYDO�RI�JURVV�SROOXWDQWV�DQG�FRXUVH�
VHGLPHQWV���LQFOXGLQJ�JURVV�SROOXWDQW�WUDSV�DQG�VHGLPHQW�EDVLQV���FDQ�RSHUDWH�
XQGHU�KLJK�K\GUDXOLF�ORDGLQJ��7KLV�PHDQV�WKH\�FDQ�WUHDW�KLJK�IORZ�UDWHV�IRU�D�
JLYHQ�VL]H�RI�XQLW��7KLV�LV�UHIOHFWHG�E\�WKH�SURFHVV�RI�SROOXWDQW�UHPRYDO�XVHG��
6HGLPHQWDWLRQ��RU�D�UDSLG�SURFHVV�RI�SK\VLFDO�VFUHHQLQJ��DUH�ERWK�VXLWDEOH�
WUHDWPHQWV�IRU�JURVV�DQG�RU�FRDUVH�SROOXWDQWV��6HH�)LJXUH����IRU�PRUH�GHWDLOV��
�
7UHDWPHQWV�IRU�VPDOOHU�SROOXWDQW�SDUWLFOHV��LQFOXGLQJ�QXWULHQWV�DQG�PHWDOV��FDQ�
LQFOXGH�VHGLPHQWDWLRQ��ELR�ILOP�DGVRUSWLRQ�DQG�ELRORJLFDO�WUDQVIRUPDWLRQ��7KHVH�
WUHDWPHQWV�XVH�YHJHWDWLRQ�DV�WKH�ILOWHULQJ�VXUIDFH�DUHD��DQG�WR�VSUHDG�DQG�UHGXFH�
IORZ�YHORFLWLHV��9HJHWDWLRQ�HQKDQFHV�VHGLPHQWDWLRQ�DQG�SURYLGLQJ�D�VXEVWUDWH�IRU�
ELRILOP�JURZWK�DQG�ELRORJLFDO�XSWDNH�RI�VROXEOH�SROOXWDQWV��*UDVV�VZDOHV��
YHJHWDWHG�EXIIHU�VWULSV��VXUIDFH�ZHWODQGV�DQG�LQILOWUDWLRQ�V\VWHPV�WDNH�ORQJHU�WKDQ�
JURVV�SROOXWDQW�WUDSV�WR�UHPRYH�SROOXWDQWV��&RQVHTXHQWO\��WKH�K\GUDXOLF�ORDGLQJ�
RQ�WKHVH�WUHDWPHQW�PHDVXUHV�LV�VPDOO�UHODWLYH�WR�WKH�JURVV�SROOXWDQW�UHPRYDO�



PHDVXUHV��$�ODUJHU�SURSRUWLRQ�RI�ODQG�LV�UHTXLUHG�IRU�WUHDWPHQW�RI�VPDOOHU�
SROOXWDQW�SDUWLFOHV��
�
�
��6WHS����$SSURYDOV��GHVLJQ�DQG�PRGHOOLQJ�QHHGHG�IRU�
:68'�
�

����&RQVLGHULQJ�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�LQ�WKH�EURDGHU�
HQYLURQPHQW�
�
%HVW�SODQQLQJ�SUDFWLFHV�
�
3ODQQLQJ�IRU�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ��:68'��HOHPHQWV�VKRXOG�EH�SDUW�RI�DQ�
XUEDQ�GHYHORSPHQW�IURP�WKH�YHU\�EHJLQQLQJ��/DQG�XVH�SODQQLQJ�WHFKQLTXHV�DQG�
FRQFHSWV�VKRXOG�EH�DSSOLHG�WR�GHYHORSPHQW�OD\RXWV�WR�ILQG�DOO�RSSRUWXQLWLHV�IRU�
WKH�LQFOXVLRQ�RI�:68'�HOHPHQWV��$�IXQFWLRQDO�ZDWHU�WUHDWPHQW�IDFLOLW\�FDQ�
EHFRPH�D�ZDWHU�IHDWXUH��HQKDQFLQJ�WKH�DHVWKHWLF��DPHQLW\�DQG�UHFUHDWLRQ�
RSSRUWXQLWLHV�RI�DQ�DUHD��DV�ZHOO�DV�SURWHFWLQJ�LWV�HQYLURQPHQWDO�YDOXHV��
�
�
2SHQ�VSDFH�OD\RXW�
�
7KH�LQWHJUDWLRQ�RI�RSHQ�VSDFH�ZLWK�FRQVHUYDWLRQ�FRUULGRUV��VWRUPZDWHU�
PDQDJHPHQW�V\VWHPV�DQG�UHFUHDWLRQDO�IDFLOLWLHV�LV�D�IXQGDPHQWDO�REMHFWLYH�RI�
:68'��2SHQ�VSDFH�DUHDV�FRXOG�LQFOXGH�VWRUPZDWHU�FRQYH\DQFH�DQG�WUHDWPHQW�
V\VWHPV�DV�ODQGVFDSH�IHDWXUHV��:KHQ�ORFDWLQJ�RSHQ�VSDFH�DUHDV�FRQVLGHU��

�WKH�DOLJQPHQW�RI�RSHQ�VSDFHV�DORQJ�QDWXUDO�GUDLQDJH�OLQHV��

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

�WKH�XVH�RI�RSHQ�VSDFH�WR�OLQN�SXEOLF�DQG�SULYDWH�DUHDV�DQG�FRPPXQLW\�DFWLYLW\�
QRGHV��HVSHFLDOO\�LQ�QHZ�GHYHORSPHQWV��
�
�
5RDG�OD\RXWV�DQG�VWUHHWVFDSLQJ�
�
0RVW�LPSHUYLRXV�KDUG�VXUIDFHV�LQ�XUEDQ�GHYHORSPHQWV�DUH�URDGV��5RDG�GHVLJQV�
FDQ�FKDQJH�WKH�ZD\�ZDWHU�LV�WUDQVSRUWHG�WKURXJK�DQ�DUHD��5RDGV�DOVR�JHQHUDWH�
ZDWHU�ERUQH�VWRUPZDWHU�FRQWDPLQDQWV��LQFOXGLQJ�ILQH�VHGLPHQWV��PHWDOV�DQG�
K\GURFDUERQV��WKDW�FDQ�GDPDJH�UHFHLYLQJ�ZDWHUZD\�KHDOWK��5RDG�DOLJQPHQWV�DQG�



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

�ELRUHWHQWLRQ�V\VWHPV��DQG�

�YHJHWDWHG�VZDOHV�WKDW�FROOHFW��DWWHQXDWH��FRQYH\�DQG�WUHDW�UXQ�RII�EHIRUH�
GLVFKDUJH�WR�UHFHLYLQJ�ZDWHUZD\V��
�
5RDGV�DQG�VWUHHWVFDSHV�DUH�FRQWLQXDOO\�XSJUDGHG�LQ�WKH�&LW\�RI�0HOERXUQH��
2SSRUWXQLWLHV�H[LVW�IRU�LQFRUSRUDWLQJ�VWRUPZDWHU�HOHPHQWV�LQ�URDGZD\V�E\�
GLYHUWLQJ�IORZ�URDGV�WR�D�WUHDWPHQW�V\VWHP��7UDGLWLRQDO�URDG�IHDWXUHV��PHGLDQV��
WUDIILF�FDOPLQJ�ED\V��VWUHHW�WUHHV�DQG�FDU�SDUNLQJ�QRGHV��ZRXOG�QHHG�WR�EH�
ORZHUHG�EHORZ�URDG�OHYHO�WR�FROOHFW�UXQ�RII�IURP�WKH�URDG��2WKHU�IHDWXUHV�VXFK�DV�
NHUE�DQG�FKDQQHO�FRXOG�EH�UHSODFHG�ZLWK�JUDVV�VZDOHV��
�
6WUHHW�WUHHV�FDQ�EH�UHWURILWWHG�LQWR�VWRUPZDWHU�WUHDWPHQW�ELRUHWHQWLRQ�SODQWHU�
ER[HV��6WRUPZDWHU��GLYHUWHG�LQWR�WKH�SODQWHU�ER[��LV�ILOWHUHG�WKURXJK�D�VDQG\�ORDP�
SULRU�WR�GLVFKDUJH�WR�WKH�VWRUPZDWHU�V\VWHPV��)LJXUH����VKRZV�D�VHULHV�RI�LPDJHV�
RI�VWUHHW�SODQWHU�ER[HV�ZKLFK�GLYHUW�URDG�UXQ�RII�WR�D�VDQG\�ORDP�ILOWHU�PHGLD��
�
0HGLDQV�DQG�WUDIILF�FDOPLQJ�ED\V�FDQ�EH�UHWURILWWHG�DV�ELRUHWHQWLRQ�V\VWHPV��OLNH�
LQ�&UHPRUQH�6WUHHW��5LFKPRQG��
�
7KH�YHJHWDWHG�DUHD�RQ�WKH�OHIW�RI�)LJXUH����FRXOG�EH�UHWURILWWHG�WR�LQFOXGH�D�
VWRUPZDWHU�HQWUDQFH��:DWHU�WUHDWHG�E\�WKH�V\VWHP��DQG�H[FHVV�VWRUPZDWHU��LV�
GLYHUWHG�EDFN�WR�WKH�VLGH�HQWU\�SLW��
�
�
/RW�OD\RXWV�
�
7KH�&LW\�RI�0HOERXUQH�LV��RI�FRXUVH��KLJKO\�XUEDQLVHG��ZLWK�OLWWOH�GHYHORSPHQW�RI�
QHZ�ORWV�LQ�WKH�PXQLFLSDOLW\��1HYHUWKHOHVV��LW�LV�XVHIXO�WR�FRQVLGHU�WKH�LQWHJUDWLRQ�
RI�RSHQ�VSDFH�ZLWK�:68'�HOHPHQWV��
�
:68'�SURPRWHV�WKH�XVH�RI�VPDOOHU��FRPSDFW�KRXVLQJ�ORWV��DGMDFHQW�WR�RSHQ�
VSDFHV�IRU�FRPPXQLW\�DFFHVV��:68'�HOHPHQWV��VXFK�DV�QDWXUDO�DQG�ODQGVFDSHG�
ZDWHU�IHDWXUHV��FRXOG�IRUP�WKH�ORFDO�VWRUPZDWHU�GUDLQDJH�V\VWHP��1DWXUDO�
ODQGVFDSH�IHDWXUHV��LQFOXGLQJ�VLJQLILFDQW�UHPQDQW�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�KRPHV�WR�RSHQ�VSDFH�PHDQV�VPDOOHU�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�PRVW�OLNHO\�KDYH�KLJKHU�YDOXHV�WKDQ�FRQYHQWLRQDO�ORWV��
�
7KLV�DSSURDFK�LV�XVHIXO�WR�HYDOXDWH�QHZ�GHYHORSPHQWV�DQG�WKHLU�UHODWLRQVKLS�WR�
QDWXUDO�GUDLQDJH�OLQHV��



�
�
����$SSOLFDWLRQ�WR�GHYHORSPHQW�VFDOHV�
�
)LYH�6WHSV�WR�:68'�KHOSV�XVHUV�DSSO\�D�GHPDQG�PDQDJHPHQW�DQG�ILW�IRU�
SXUSRVH�DSSURDFK�WR�ZDWHU�PDQDJHPHQW��
�
%HORZ�LV�D�VXPPDU\�RI�GLIIHUHQW�:68'�DSSOLFDWLRQV��
�
�
/RZ�GHQVLW\�UHVLGHQWLDO�
�
([SHFWHG�SRWDEOH�PDLQV�ZDWHU�VDYLQJV�IRU�W\SLFDO�UHVLGHQWLDO�KRXVHKROGV�ZLWK�
:68'�HOHPHQWV�DUH�SUHVHQWHG�LQ�)LJXUH�����$�FRPELQDWLRQ�RI�GHPDQG�
PDQDJHPHQW��XVLQJ�WUHDWHG�ZDVWHZDWHU�RU�JUH\ZDWHU�IRU�WRLOHW�IOXVKLQJ�DQG�
JDUGHQ�ZDWHULQJ��DQG�UDLQZDWHU�LQ�KRW�ZDWHU�V\VWHPV�RIIHUV�WKH�ELJJHVW�VDYLQJ��,Q�
WKLV�H[DPSOH��KRW�ZDWHU�GHPDQG�LV�DVVXPHG�WR�EH�DERXW����SHU�FHQW�RI�LQGRRU�
ZDWHU�XVH��7KHVH�SUHOLPLQDU\�HVWLPDWHV�VKRZ�WKH�SRWHQWLDO�KLHUDUFK\�RI�ZDWHU�
VDYLQJV�IRU�WKH�DYHUDJH�KRXVHKROG��
�
7KH�JUHDWHVW�SRWDEOH�PDLQV�ZDWHU�VDYLQJ�����SHU�FHQW��FRXOG�EH�DFKLHYHG�E\�
FRPELQLQJ�GHPDQG�PDQDJHPHQW��2SWLRQ�2QH���XVLQJ�UDLQZDWHU�IRU�KRW�ZDWHU�
�2SWLRQ�7ZR��DQG�XVLQJ�UHFODLPHG�ZDWHU�RU�JUH\ZDWHU�IRU�WRLOHW�IOXVKLQJ�DQG�
JDUGHQ�LUULJDWLRQ��2SWLRQ�7KUHH���
�
,Q�WKH�DEVHQFH�RI�UHFODLPHG�ZDWHU��VHZHU�PLQLQJ�RU�D�
WKLUG�SLSH
�UHWLFXODWHG�
WUHDWHG�ZDVWHZDWHU�V\VWHP��RU�JUH\ZDWHU�V\VWHPV��WKH�FRPELQDWLRQ�RI�GHPDQG�
PDQDJHPHQW��2SWLRQ�2QH��DQG�UDLQZDWHU�XVHG�IRU�WRLOHW�IOXVKLQJ�DQG�JDUGHQ�
ZDWHULQJ��2SWLRQ�)RXU��SURYLGHV�D����SHU�FHQW�VDYLQJ��
�
'HYHORSPHQW�VFDOH��OD\RXW��SUR[LPLW\�WR�ZDVWHZDWHU�WUHDWPHQW�IDFLOLWLHV�DQG�ORFDO�
FOLPDWH�VKRXOG�DOO�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�LQ�VHWWLQJ�LQGLYLGXDO�WDUJHWV�IRU�
ZDWHU�GHPDQG�UHGXFWLRQ��
�
�
+LJK�ULVH�UHVLGHQWLDO�GHYHORSPHQW�
�
+LJK�ULVH�XUEDQ�GHYHORSPHQW�LV�W\SLFDO�RI�SUHVHQW�DQG�IXWXUH�UHVLGHQWLDO�JURZWK�
ZLWKLQ�WKH�&LW\�RI�0HOERXUQH��,Q�KLJK�ULVHV��UHVLGHQWLDO�ZDWHU�GHPDQG�LV�VLPLODU�WR�
D�W\SLFDO�KRXVHKROG�ZLWK�WKH�H[FOXVLRQ�RI�JDUGHQ�LUULJDWLRQ��6WRUPZDWHU�FDSWXUH�
IURP�WKH�URRI�LV�OLPLWHG�DV�RQO\�D�VPDOO�VXUIDFH�DUHD�LV�DYDLODEOH�WR�FDSWXUH�ZDWHU�
IRU�D�ODUJH�QXPEHU�RI�UHVLGHQWV��$�FRPELQDWLRQ�RI�2SWLRQV�2QH��GHPDQG�



PDQDJHPHQW��DQG�UHFODLPHG�RU�JUH\ZDWHU�IRU�WRLOHW�XVH��2SWLRQ�7KUHH��LV�
UHFRPPHQGHG��
�
/RZ�GHQVLW\�KRXVHKROGV�FDQ�FRPELQH�ZDWHU�HIILFLHQFLHV��UDLQZDWHU�KDUYHVWLQJ�
DQG�LQ�VRPH�FDVHV�JUH\ZDWHU�WHFKQRORJLHV�WR�UHGXFH�ZDWHU�FRQVXPSWLRQ��
�
�
&RPPHUFLDO�RIILFH�GHYHORSPHQW�
�
7\SLFDOO\�LQ�RIILFH�EXLOGLQJV��ZDWHU�XVDJH�LV�GRPLQDWHG�E\�WRLOHW�IOXVKLQJ��
5HODWLYHO\�VPDOO�GHPDQG�H[LVWV�IRU�GULQNLQJ�ZDWHU�DQG�JDUGHQ�LUULJDWLRQ��7KHUH�LV�
PLQLPDO�VKRZHULQJ�LQ�WKHVH�EXLOGLQJV��VR�OLWWOH�JUH\ZDWHU�LV�SURGXFHG�RQ�VLWH��$�
FRPELQDWLRQ�RI�GHPDQG�PDQDJHPHQW��2SWLRQ�2QH��DQG�UHFODLPHG�ZDWHU�IRU�WRLOHW�
IOXVKLQJ��YDULDWLRQ�RI�2SWLRQ�7KUHH�LQYROYLQJ�VHZHU�PLQLQJ��LV�UHFRPPHQGHG��
�
�
�
�
�
�
(YHQWV�DQG�LQVWLWXWLRQV�GHYHORSPHQW�
�
7KH�FRPPHUFLDO�VHFWRU�LQFOXGHV�RIILFHV��VFKRROV��XQLYHUVLWLHV��KRVSLWDOV��PDUNHWV�
DQG�HYHQW�YHQXHV�OLNH�WKH�0HOERXUQH�&ULFNHW�*URXQG��)OHPLQJWRQ�5DFHFRXUVH�
DQG�WKH�0HOERXUQH�0XVHXP��
�
7KHVH�YHQXHV�FDQ�UHGXFH�ZDWHU�GHPDQG�WKURXJK�HIILFLHQW�WRLOHWV��VKRZHUV�DQG�
DSSOLDQFHV��2SWLRQ�2QH���%XLOGLQJV�ZLWK�ODUJH�FDWFKPHQW�DUHDV��D�ODUJH�URRI�DUHD��
IRU�H[DPSOH��FDQ�KDUYHVW�UDLQZDWHU�IRU�WRLOHW�IOXVKLQJ��2SWLRQ�7ZR���7KHVH�W\SHV�
RI�GHYHORSPHQWV�RIWHQ�KDYH�ODUJH�JDUGHQV�VR�UDLQZDWHU�KDUYHVWLQJ�IRU�LUULJDWLRQ�LV�
DOVR�SRVVLEOH��2SWLRQ�7KUHH���6WRUPZDWHU�FRXOG�DOVR�EH�KDUYHVWHG�IURP�ODUJH�FDU�
SDUN�DUHDV��
�
�
0L[HG�XVH�XUEDQ�GHYHORSPHQW�
�
0L[HG�XVH�GHYHORSPHQWV�LQ�WKH�&LW\�RI�0HOERXUQH�XVXDOO\�FRPELQH�UHVLGHQWLDO�
ZLWK�FRPPHUFLDO�XVHV��7KH�EXLOGLQJ�KHLJKW��GHQVLW\��ODQGVFDSH�DUHD�DQG�XVH�ZLOO�
GHWHUPLQH�WKH�:68'�VWUDWHJ\��7KH�UDWLR�RI�VWRUPZDWHU�URRI�UXQ�RII�WR�WKH�QXPEHU�
RI�UHVLGHQWV�ZLOO�GHWHUPLQH�WKH�IHDVLELOLW\�RI�UDLQZDWHU�KDUYHVWLQJ��2IWHQ��JUH\ZDWHU�
FDQ�EH�FROOHFWHG�DV�DQ�DOWHUQDWLYH�ZDWHU�VRXUFH�IRU�WRLOHW�IOXVKLQJ�DQG�JDUGHQ�
LUULJDWLRQ��2SWLRQ�7KUHH���$�FRPELQDWLRQ�RI�2SWLRQ�2QH�DQG�2SWLRQ�7KUHH�LV�
UHFRPPHQGHG��



�
�
,QGXVWULDO�GHYHORSPHQW�
�
,QGXVWULDO�ZDWHU�XVHV�DUH�JHQHUDOO\�GHWHUPLQHG�E\�WKH�W\SH�RI�LQGXVWU\�DQG�WKH�
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��7KH�7HUUDFHV�
�
7KLV�:68'�FDVH�VWXG\�LV�DSSOLHG�WR�DQ�H[LVWLQJ�UHVLGHQWLDO�UHGHYHORSPHQW�VLWH��
7KH�FDVH�VWXG\�ZDV�XQGHUWDNHQ�DIWHU�WKH�FRPPHQFHPHQW�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�OLPLWLQJ�YDOYHV��
�
�
����1DWXUH�RI�WKH�GHYHORSPHQW�
�
7KH�&LW\�RI�0HOERXUQH��$UFKLFHQWUH�DQG�WKH�9LFWRULDQ�%XLOGLQJ�&RPPLVVLRQ�DUH�
UHGHYHORSLQJ�WZR�VLQJOH�VWRUH\�WHUUDFHV�LQ�&DUOWRQ��7KH�UHGHYHORSPHQW�DLPV�WR�
VKRZFDVH�LQQRYDWLYH�DQG�SUDFWLFDO�UHQRYDWLRQV�KLJKOLJKWLQJ�LQGXVWU\�EHVW�
VWDQGDUGV�DQG�SUDFWLFHV�LQ�D�FRQWHPSRUDU\�VW\OH��
�
7KH�WZR�WHUUDFHV��7��DQG�7���DUH�PLUURU�LPDJHV�RI�HDFK�RWKHU�DQG�DUH�VLWXDWHG�LQ�
(OJLQ�6W��&DUOWRQ��&DUOWRQ�LV�DQ�LQQHU�FLW\�VLWH��UHFRJQLVHG�IRU�LWV�KLVWRULF�FKDUDFWHU��
7KH�WHUUDFHV�ZHUH�RULJLQDOO\�EXLOW�LQ�������$V�VXFK�WKH�HQWLUH�VWUHHW�LV�KHULWDJH�
OLVWHG�ZLWK�KHLJKW�UHVWULFWLRQV�DQG�UHTXLUHPHQWV�WR�SURWHFW�WKH�IDFDGHV���
�
5HIHU�WR�$UFKLFHQWUH
V�ZHEVLWH�IRU�WKH�IXOO�EULHI�DQG�IRU�XS�WR�GDWH�LQIRUPDWLRQ�DQG�
SURMHFW�WUDFNLQJ�KWWS���ZZZ�DUFKLFHQWUH�FRP�DX�WKHWHUUDFHV��
�
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����:DWHU�6HQVLWLYH�8UEDQ�'HVLJQ��:68'��REMHFWLYHV�
�

�7RWDO�:DWHUPDUN������WDUJHWV�DQ�DEVROXWH����SHU�FHQW�SRWDEOH�PDLQV�ZDWHU�
UHGXFWLRQ�IRU�DOO�UHVLGHQWV��IURP������OHYHO���




�7UHDW�VWRUPZDWHU�UXQRII�WR�PHHW�9LFWRULDQ�*RYHUQPHQW�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�VWRUPZDWHU�IURP�WKH�VLWH��7KLV�ZRXOG�UHGXFH�SROOXWDQW�ORDGV�WR�
VWRUPZDWHU�V\VWHPV�DQG�3RUW�3KLOLS�%D\��
�
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����6LWH�FRQVWUDLQWV�
�
7KH�WHUUDFHV�DUH�UHFRJQLVHG�DV�KLVWRULFDOO\�VLJQLILFDQW��7KH�EXLOGLQJV
�IDFDGHV�
FDQQRW�EH�DOWHUHG�GXH�WR�KLVWRULFDO�UHTXLUHPHQWV�ZKLFK�OLPLW�WKH�GHYHORSPHQW�
KHLJKW��DV�ZHOO�DV�WKH�SRWHQWLDO�IRU�ZDWHU�KDUYHVWLQJ�IURP�WKH�IURQW�URRI�VHFWLRQ��
�
7KH�WHUUDFHV�DUH�LQQHU�FLW\�DOORWPHQWV�ZLWK�VPDOO�URRI�DUHDV��DSSUR[LPDWHO\���P��
DYDLODEOH�FDWFKPHQW���ZKLFK�OLPLWV�WKH�SRWHQWLDO�IRU�UDLQZDWHU�KDUYHVWLQJ��
�
)XWXUH�LPPHGLDWH�RZQHUVKLS�RI�WKH�WHUUDFHV�LV�XQNQRZQ��
�
�
�
�
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�
����2SSRUWXQLWLHV�RI�:68'�
�
7KH�ZDWHU�F\FOH�VWUDWHJ\�LV�VXPPDULVHG�LQ�7DEOH���DQG�HDFK�HOHPHQW�WKHQ�
GLVFXVVHG��7R�UHGXFH�SRWDEOH�PDLQV�ZDWHU�GHPDQG��WKH�WHUUDFHV�VKRXOG�EH�ILWWHG�
ZLWK�ZDWHU�HIILFLHQW�GHYLFHV�DQG�DSSOLDQFHV��7KHVH�LQFOXGH�ZDWHU�HIILFLHQW�
VKRZHUKHDGV��WDS�DHUDWRUV��PL[LQJ�WDSV�ZLWK�D�
ZDWHU�EUDNH
��$$$$�DSSOLDQFHV�
�ZDVKLQJ�PDFKLQHV������/�GXDO�IOXVK�WRLOHWV�DQG�VPDUW�LUULJDWLRQ�V\VWHPV��
3UHVVXUH�UHGXFWLRQ�YDOYHV��W\SLFDOO\�LQVWDOOHG�DW�WKH�SURSHUW\�ERXQGDU\��UHGXFH�
GHOLYHU\�SUHVVXUH�DQG�WKHUHIRUH�PLQLPLVH�ZDWHU�ORVV��
�
7KH�REMHFWLYH�RI�ZDWHU�UHXVH�LV�WR�UHSODFH�SRWDEOH�ZDWHU�XVH�ZLWK�RWKHU�ZDWHU�
VRXUFHV�ZKHUH�WKH�TXDOLW\�LV�ILW�IRU�SXUSRVH��5DLQZDWHU�LV�D�SRWHQWLDO�VRXUFH�IRU�
ERWK�WHUUDFHV��/LJKW�JUH\ZDWHU�FROOHFWLRQ�DQG�UHXVH�LV�PRUH�DSSURSULDWH�IRU�7���DV�
WKH�URRI�FDWFKPHQW�LV�VPDOO�DQG�WKH�EDWKURRPV�DUH�VLWXDWHG�RQ�WKH�ILUVW�IORRU�
HQDEOLQJ�HDVLHU�ZDVWHZDWHU�FROOHFWLRQ�IURP�WKH�VKRZHUV��
�
7KH�LQVWDOODWLRQ�RI�D�����N/�UDLQZDWHU�WDQN�LV�UHFRPPHQGHG�IRU�7���7KH�UDLQZDWHU�
ZDWHU�FDQ�EH�XVHG�IRU�WRLOHW�IOXVKLQJ��&RPELQHG�ZLWK�ZDWHU�HIILFLHQW�DSSOLDQFHV�
DQG�ILWWLQJV��SRWDEOH�PDLQV�ZDWHU�GHPDQG�LV�UHGXFHG�E\����SHU�FHQW�DQG�OLPLWV�
VWRUPZDWHU�UXQRII�IURP�WKH�VLWH��
�



,W�LV�QRWHG�WKDW�LI�WKH�GHYHORSPHQW�ZDV�DW�DQ�HDUOLHU�VWDJH�WKH�URRI�FRXOG�EH�
UHFRQILJXUHG�WR�FDWFK�PRUH�ZDWHU�DQG�WKH�WDQN�ORFDWHG�LQ�WKH�URRI�VSDFH��
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7DEOH����
6XJJHVWHG�ZDWHU�F\FOH�VWUDWHJ\�IRU�HDFK�WHUUDFH�
�
:DWHU�F\FOH�VWUDWHJ\� 7�� 7��
'HPDQG�PDQDJHPHQW� ,QVWDOODWLRQ�RI�ZDWHU�HIILFLHQW�DSSOLDQFHV��SUHVVXUH�

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

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

/LJKW�JUH\ZDWHU�UHXVH� 1RW�DYDLODEOH� 8VH���WRLOHW�IOXVKLQJ�
3RWDEOH�PDLQ�ZDWHU�
FRQVHUYDWLRQ�
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$�OLJKW�JUH\ZDWHU�WUHDWPHQW�V\VWHP�DQG�D������OLWUH�UDLQZDWHU�WDQN�DUH�
UHFRPPHQGHG�WRU�7���:LWK�WKH�DYDLODELOLW\�RI�WUHDWHG�JUH\ZDWHU�IRU�WRLOHW�IOXVKLQJ��
WKH�SUHIHUUHG�XVH�IRU�UDLQZDWHU�LV�KRW�ZDWHU��
�
������5DLQZDWHU�KDUYHVWLQJ���7��DQG�7��
�
5DLQZDWHU�FDQ�EH�KDUYHVWHG�IURP�WKH�WHUUDFHV�DQG�XVHG�RQ�VLWH��6L]LQJ�RI�D�
UDLQZDWHU�WDQN�GHSHQGV�RQ�UDLQIDOO�TXDQWLW\�DQG�IUHTXHQF\��WKH�FDWFKPHQW�VXUIDFH�
DUHD��a��P���DQG�WKH�UDLQZDWHU�XVH��7KH�UDLQZDWHU�XVH�GHWHUPLQHV�TXDQWLW\�DQG�
IUHTXHQF\��)RU�H[DPSOH��XVLQJ�ZDWHU�IRU�WRLOHW�IOXVKLQJ�UHTXLUHV�UDLQZDWHU�HYHU\�
GD\�ZKLOVW�XVLQJ�ZDWHU�IRU�JDUGHQ�LUULJDWLRQ�KDV�SHDN�GHPDQGV�GXULQJ�VXPPHU��
�
5DLQZDWHU�WDQNV�FDQ�EH�VL]HG�E\�XVLQJ�WKH�VSHFLDOLVHG�VL]LQJ�FXUYHV��UHIHU�WR�IDFW�
VKHHW��D���7KHVH�FXUYHV�UHODWH�0HOERXUQH
V�UDLQIDOO�SDWWHUQ�DQG�H[SHFWHG�XVHV�WR�
DYDLODEOH�FDWFKPHQW�DUHD��7KH�FXUYHV�ZHUH�FUHDWHG�E\�D�VRIWZDUH�SDFNDJH�FDOOHG�
086,&�ZDV�GHYHORSHG�E\�WKH�&RRSHUDWLYH�5HVHDUFK�&HQWUH�IRU�&DWFKPHQW�
+\GURORJ\�WR�DFFRXQW�IRU�WKHVH�YDULDEOHV��
�
)RU�WKLV�FDVH�VWXG\��WKH�UDLQZDWHU�WDQNV�ZHUH�VL]HG�XVLQJ�086,&�VWRUPZDWHU�
PRGHOOLQJ�VRIWZDUH��7KH�PRGHO�DVVXPHG�WZR�SHRSOH�ZHUH�OLYLQJ�LQ�WKH�KRXVHKROG�
ZLWK����/�GD\�KRW�ZDWHU�GHPDQG�DQG���/�GD\�IRU�WRLOHW�IOXVKLQJ��
�
$�ILUVW�IOXVK�GHYLFH�LV�LQVWDOOHG�WR�GLYHUW�WKH�ILUVW�����PP�UDLQIDOO�WKHUHE\�SUHYHQWLQJ�
GHEULV�DQG�SROOXWDQWV�IURP�HQWHULQJ�WKH�UDLQZDWHU�WDQN��6FUHHQV�DQG�PHVKHV�DUH�
LQVWDOOHG�RQ�WKH�WDQN
V�LQOHWV�DQG�RXWOHWV�DQG�RQ�URRI�JXWWHUV�WR�SUHYHQW�GHEULV�
FROOHFWLRQ�DQG�PRVTXLWRV��
�
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�
$�VFKHPDWLF�RI�WKH�UDLQZDWHU�KDUYHVWLQJ�V\VWHP�IRU�7��LV�VKRZQ�LQ�)LJXUH����
5DLQZDWHU�LV�FROOHFWHG�IURP�WKH�URRI�DQG�VWRUHG�LQ�D�WDQN��$�VPDOO�WULFNOH�SXPS�
�WKDW�FDQ�EH�VRODU�SRZHUHG���SXPSV�ZDWHU�IURP�WKH�VWRUDJH�WDQN�WR�D�KHDGHU�WDQN�
�������/�FDSDFLW\��WR�VXSSO\�WKH�WRLOHWV��
�
$�SRWDEOH�PDLQV�ZDWHU�FRQQHFWLRQ��ZLWK�DQ�DLU�JDS��LV�UHTXLUHG�WR�VXSSOHPHQW�
UDLQZDWHU�ZLWK�DQ�DSSURSULDWH�FRQQHFWLRQ�WR�WKH�KHDGHU�WDQN��$Q\�UDLQZDWHU�WDQN�
PXVW�FRQIRUP�WR�$XVWUDOLD�6WDQGDUGV��$6������ZLWK�OLFHQVHG�SOXPEHUV�UHTXLUHG�
IRU�FRUUHFW�LQVWDOODWLRQ��
�
$�WDQN�VL]LQJ�FXUYH�LV�SURGXFHG�IRU�WKH�WHUUDFHV�ZLWK�D���P��URRI�DUHD�LQ�)LJXUH�
���5DLQZDWHU�VXSSO\�UHOLDELOLW\��L�H��WKH�DPRXQW�RI�ZDWHU�VXSSOLHG�E\�UDLQZDWHU���RQ�
WKH�YHUWLFDO�D[LV��YDULHV�ZLWK�WDQN�VL]H��VKRZQ�RQ�WKH�KRUL]RQWDO�D[LV��DQG�ZDWHU�
GHPDQG��WKH�GLIIHUHQW�FXUYHV���5HDGLQJ�IURP�)LJXUH����IRU�D����/�GD\�GHPDQG�
�WRLOHW�IOXVKLQJ���JUHHQ�FXUYH��D�����N/�UDLQZDWHU�WDQN�SURYLGLQJ����SHU�FHQW�VXSSO\�
UHOLDELOLW\��1RWH�DGGLWLRQDO�LQIRUPDWLRQ�IRU�VL]LQJ�UDLQZDWHU�D�WDQN�LV�VXSSOLHG�LQ�IDFW�
VKHHW��D��
�
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������7����UDLQZDWHU�KDUYHVWLQJ�
�
$�VFKHPDWLF�RI�WKH�SURSRVHG�UDLQZDWHU�KDUYHVWLQJ�VHFWLRQ�LV�VKRZQ�LQ�)LJXUH����,Q�
WKLV�VLWXDWLRQ�D�FRQVXPSWLRQ�RI����/�GD\�LV�VXJJHVWHG�IRU�KRW�ZDWHU�XVDJH��7KH�
UDLQZDWHU�WDQN�VL]LQJ�XVHV�WKH�VDPH�DSSURDFK�DV�RXWOLQHG�LQ�H[DPSOH�7���
5HIHUULQJ�WR�)LJXUH���DQG�REVHUYLQJ�WKH�RUDQJH�OLQH��D���N/�WDQN�SURYLGHV�D����
SHU�FHQW�KRW�ZDWHU�VXSSO\�UHOLDELOLW\��)RU�WKLV�DSSOLFDWLRQ�WKH�V\VWHP�LV�OLPLWHG�E\�
WKH�VPDOO�URRI�DUHD�ZLWK�QRUPDO�RSHUDWLQJ�FRQGLWLRQV�UHTXLULQJ�SRWDEOH�PDLQV�
ZDWHU�WRS�XS��7KHUHE\�WKH�SRWHQWLDO�UDLQZDWHU�XVH�LV�PD[LPLVHG�DQG�SRWDEOH�
PDLQV�ZDWHU�FRQVHUYDWLRQ�LV�RSWLPLVHG��
�
)RU�7��WKH�UDLQZDWHU�LV�WUHDWHG�E\�WKH�KRW�ZDWHU�V\VWHP��ZLWK�KHDWLQJ�WR����
GHJUHHV�&�SURYLGLQJ�DGHTXDWH�PLFURELDO�WUHDWPHQW��$W�WKLV�WHPSHUDWXUH��DQ\�
SDWKRJHQV�DUH�GHVWUR\HG�PLQLPLVLQJ�ULVN�WR�SXEOLF�KHDOWK��
�
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������7����OLJKW�JUH\ZDWHU�UHXVH�
�
3RWDEOH�PDLQV�ZDWHU�GHPDQG�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�EDWKURRPV��$Q�RYHUYLHZ�RI�D�JUH\ZDWHU�
V\VWHP�LV�VKRZQ�LQ�)LJXUH����
�
/LJKW�JUH\ZDWHU�FRQWDLQV�FRQWDPLQDQWV�DQG�LV�XQILW�IRU�KXPDQ�FRQVXPSWLRQ��
7\SLFDOO\�WKHVH�FRQWDPLQDQWV�DUH�ORZ�OHYHOV�RI�EDFWHULD��IDHFDO�PDWWHU��RUJDQLF�
PDWWHU��PLFUR�RUJDQLVPV�DQG�GHWHUJHQWV��2UJDQLF�PDWHULDO��LI�QRW�UHPRYHG��FDQ�
FDXVH�WKH�JUH\ZDWHU�WR�GLVFRORXU��EHFRPH�DQDHURELF�DQG�JLYH�RII�RGRXUV��&DUH�
PXVW�EH�WDNHQ�WR�OLPLW�KXPDQ�H[SRVXUH�WR�JUH\ZDWHU��ZKLFK�LV�DFKLHYHG�E\�D�
FORVHG�V\VWHP�ZLWK�WUHDWPHQW��
�
)RU�V\VWHPV�WUHDWLQJ�OHVV�WKDQ�����/�GD\��(3$�9LFWRULD�KDV�SURYLGHG�D�OLVW�RI�
DSSURYHG�JUH\ZDWHU�WUHDWPHQW�V\VWHPV��7KH�&LW\�RI�0HOERXUQH�FDQ�LVVXH�SHUPLWV�
IRU�(3$�DSSURYHG�V\VWHPV��7KH�DSSURYHG�JUH\ZDWHU�GHYLFHV�DUH�OLVWHG�RQ�WKH�
(3$�9LFWRULD
V�ZHEVLWH��ZZZ�HSD�YLF�JRY�DX��DQG�(3$�SXEOLFDWLRQ�����SURYLGHV�
IXUWKHU�DGYLFH�IRU�JUH\ZDWHU�UHXVH��1RWH�(3$�DSSURYDO�LV�QRW�UHTXLUHG�IRU�D�
FORVHG�V\VWHP��WKDW�LV��ZKHQ�QR�ZDWHU�LV�UHOHDVHG�WR�WKH�HQYLURQPHQW��
�
7KH�'HSDUWPHQW�RI�+XPDQ�6HUYLFHV�KDV�DOVR�SUHSDUHG�JXLGHOLQHV�IRU�WKH�
JUH\ZDWHU�UHXVH��DYDLODEOH�IURP�WKHLU�ZHEVLWH�
�ZZZ�KHDOWK�YLF�JRY�DX�HQYLURQPHQW����
�
7HFKQRORJ\�VHOHFWLRQ�LV�GHSHQGHQW�RQ�GHVLUHG�ZDWHU�TXDOLW\��IRRWSULQW�DYDLODEOH�
DQG�WKH�RYHUDOO�WUHDWPHQW�WUDLQ��$�VFKHPDWLF�LOOXVWUDWLRQ�LV�VKRZQ�LQ�)LJXUH����7KH�
PHVK�VFUHHQ�SK\VLFDOO\�UHPRYHV�ODUJHU�REMHFWV�IURP�WKH�SURFHVV��7KH�VHSDUDWRU�
UHPRYHV�IDWV��RLOV�DQG�JUHDVH��7KH�VXEVXUIDFH�IORZ�ZHWODQG�KDV�WKH�GXDO�SXUSRVH�
RI�UHJXODWLQJ�
LQ
�IORZ�DQG�ZDWHU�WUHDWPHQW��6HGLPHQWDWLRQ�UHPRYHV�ODUJHU�VL]HG�
SROOXWDQW�DQG�SDWKRJHQV�DQG�GLVVROYHG�RUJDQLF�PDWWHU�DUH�UHGXFHG�E\�WKH�
ELRORJLFDO�WUHDWPHQW��5HIHU�WR�IDFW�VKHHW��D�IRU�DGGLWLRQDO�LQIRUPDWLRQ��
�
'HSHQGLQJ�RQ�WKH�VSHFLILF�UHXVH��JUH\ZDWHU�PD\�UHTXLUHG�IXUWKHU�GLVLQIHFWLRQ��
VXFK�DV�FKORULQH�GLVLQIHFWLRQ��UHIHU�WR�IDFW�VKHHW��I���)LQDOO\�WKH�VWRUDJH�WDQN�
SURYLGHV�D�UHVHUYRLU�WR�PHHW�UHVLGHQWLDO�GHPDQG�WKDW�YDULHV�RYHU�D�W\SLFDO�GD\�WR�
VXSSO\��$�KHDGHU�WDQN�LV�UHTXLUHG�DSSUR[LPDWHO\�������/���L�H��DSSUR[LPDWHO\����
KRXU�GHPDQG�WR�SURYLGH�VXIILFLHQW�SUHVVXUH�DQG�VWRUDJH�IRU�GHPDQG��
�
$GHTXDWH�SURYLVLRQ�IRU�QRQ�RSHUDWLQJ�WLPH��VXFK�DV�VFKHGXOHG�PDLQWHQDQFH��LV�
UHTXLUHG��7KH�WUHDWPHQW�V\VWHP�VKRXOG�LQFRUSRUDWH�D�E\SDVV�WR�VHZHU�DV�VKRZQ�
LQ�)LJXUH����
�
�
������/LJKW�JUH\ZDWHU�WUHDWPHQW���LQGLFDWLYH�VL]LQJ�
�
%DVHG�RQ�D�WZR�EHGURRP�WHUUDFH��DSSUR[LPDWHO\�WZR�SHRSOH�SHU�KRXVHKROG��
HPSOR\LQJ�HIILFLHQW�KRXVHKROG�GHYLFHV�WKDW�LQFOXGHV�WKH�LQVWDOODWLRQ�RI�$$$�ILWWLQJV�
�VKRZHUKHDG��IORZ�UHJXODWRUV������/�GD\�RI�OLJKW�JUH\ZDWHU�LV�H[SHFWHG���
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��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�PD\�EH�
XVHG�IRU�LUULJDWLRQ��WKRXJK�WKH�VPDOO�JDUGHQ�DUHD����P���OLPLWV�GHPDQG��
�
8QWUHDWHG�OLJKW�JUH\�ZDWHU�FRXOG�EH�VWRUHG�IRU�XS�WR����KRXUV��$IWHU�WKLV�SHULRG�WKH�
VXUSOXV�ZDWHU�VKRXOG�EH�GLVFKDUJHG�WR�VHZHU�ZKLFK�LV�VHW�XS�WR�RFFXU�
DXWRPDWLFDOO\��
�
7KH�
FDVFDGLQJ
�UDLQZDWHU�WDQNV�SURYLGH�DQ�LGHDO�RSSRUWXQLW\�IRU�D�FRQWHPSRUDU\�
XUEDQ�ZHWODQG�LQ�D�VPDOO�FRQILQHG�EDFN\DUG��7KH�ZHWODQG�FDQ�EH�FRQVWUXFWHG�RQ�
WRS�RI�WKH�WDQNV�DV�VKRZQ�LQ�)LJXUH����
�
7KH�UHTXLUHG�ZHWODQG�VXUIDFH�DUHD������P����EDVHG�RQ�DQ�DYHUDJH�IORZ�RI�
���/�GD\�FDQ�EH�DFFRPPRGDWHG�RQ�WRS�RI�WKH�ILUVW�FDVFDGLQJ�WDQN��DUHD����P����
7KH�LQOHW�ZDWHU�LV�IHG�WR�WKH�ZHWODQG�WKURXJK�VXEVXUIDFH�SLSHV��UHIHU�WR�)LJXUH�����
7KH�ZDWHU�SHUFRODWHV�WKURXJK�WKH�JUDYHO�PHGLD��+HUH�WKH�ZHWODQG�YHJHWDWLRQ�
GHFRPSRVHV�WKH�RUJDQLF�FRQWHQW��UHGXFHV�QXWULHQW�ORDGLQJV�DQG�UHPRYHV�
SDUWLFOHV�DQG�SDWKRJHQV��7KH�ZDWHU�IORZV�WR�WKH�RXWOHW�FROOHFWLRQ�SLSH��ZKLFK�LV�
VLWXDWHG�MXVW�EHORZ�WKH�VXUIDFH��DQG�WKHQ�WR�WKH�VWRUDJH�WDQN��$Q�RYHUIORZ�SLSH�LV�
UHTXLUHG�IRU�PDLQWHQDQFH�DQG�IORRG�SUHYHQWLRQ�DV�LQGLFDWHG�LQ�)LJXUH����
�
7KH�ZHWODQG�LV�����P�GHHS�WR�VXSSRUW�JUDYHO�GUDLQDJH��URRW�]RQH�DQG�DGHTXDWH�
YHJHWDWLRQ��7KH�ERWWRP����PP�FRQWDLQV�FRDUVH�JUDYHO�������PP��DQG�WKH�WRS�
���PP�LV�JUDYHO�����PP���7KH�PRGHO�PHGLD�IRU�VXEVXUIDFH�IORZ�ZHWODQGV�LV�D�
ZDVKHG�ULYHU�JUDYHO�����PP��ZKLFK�ZLOO�KDYH�DQ�LQLWLDO�K\GUDXOLF�FRQGXFWLYLW\�LQ�
H[FHVV�RI��P�KRXU��2WKHU�VWDEOH�PHGLD�FDQ�EH�XVHG�DV�ORQJ�DV�WKH\�ILW�WKH�
JHQHUDO�UHTXLUHPHQWV�WR�DOORZ�JRRG�SODQW�JURZWK��$�UDQJH�RI�SODQWV�FDQ�EH�JURZQ�
LQ�VXEVXUIDFH�ZHWODQG�V\VWHP�WR�VXLW�PRVW�ODQGVFDSH�UHTXLUHPHQWV��7\SLFDO�
VSHFLHV�FRXOG�LQFOXGH��%DXPHD�DUWLFXODWH��F\SHUXV�OXFLGXV��FDUH[�IDVFLFXODULV�
�QDWLYHV��RU�F\SHUXV�LQYROXFUDWXV��,ULV�SVHXGRDFRUXV��FDQQD�VSHFLHV��H[RWLFV���
5HIHU�WR�IDFW�VKHHW��D�IRU�DGGLWLRQDO�LQIRUPDWLRQ�RQ�VXEVXUIDFH�ZHWODQGV��
�
$OO�LQVWDOODWLRQV�PXVW�FRQIRUP�WR�$XVWUDOLDQ�6WDQGDUGV��ZLWK�UHIHUHQFH�WR�
$6���������:DWHU�6XSSO\��$FFHSWDEOH�6ROXWLRQV��ZDVWHZDWHU�WUHDWPHQW�
�$6������DQG�ZDVWHZDWHU�HIIOXHQW�PDQDJHPHQW��$6�������DQG�SOXPELQJ�
UHTXLUHPHQWV��$�OLFHQVHG�SOXPEHU�LV�UHTXLUHG�WR�LQVWDOO�WKH�V\VWHP��5HIHU�WR�WKH�
*UHHQ�3OXPEHUV��ZZZ�JUHHQSOXPEHUV�FRP�DX��DQG�WKH�3OXPELQJ�,QGXVWU\�
&RPPLVVLRQ��ZZZ�SLF�YLF�JRY�DX��IRU�DGGLWLRQDO�LQIRUPDWLRQ��
�
�
����:68'�3HUIRUPDQFH�
�



,QVWDOODWLRQ�RI�ZDWHU�HIILFLHQW�DSSOLDQFHV�DQG�GHPDQG�UHGXFWLRQ�W\SLFDOO\�UHGXFHV�
ZDWHU�FRQVXPSWLRQ�E\����SHU�FHQW��7KH�FRPELQDWLRQ�RI�GHPDQG�PDQDJHPHQW�
DQG�UDLQZDWHU�DV�KRW�ZDWHU��DV�UHFRPPHQGHG�IRU�7���KDV�SRWHQWLDO�ZDWHU�VDYLQJ�
RI����SHU�FHQW��
�
7KH�FRPELQHG�RSWLRQV�RI�GHPDQG�PDQDJHPHQW��UDLQZDWHU�IRU�KRW�ZDWHU�DQG�
JUH\ZDWHU�IRU�WRLOHW�IOXVKLQJ�DQG�JDUGHQ�LUULJDWLRQ��DV�UHFRPPHQGHG�IRU�7���KDV�D�
SRWDEOH�PDLQV�ZDWHU�VDYLQJ�RI����SHU�FHQW��
�
6LWH�VWRUPZDWHU�UXQRII�ZLOO�EH�PLQLPLVHG�E\�UDLQZDWHU�KDUYHVWLQJ��WKHUHE\�
PLQLPLVLQJ�WKLV�VLWH��DOEHLW�D�VPDOO�SRUWLRQ�RI�WKH�WRWDO�FDWFKPHQW��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\�LPSOHPHQWHG�D�URRIWRS�
JDUGHQ�DQG�UDLQZDWHU�VFKHPH��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�LPSOHPHQWDWLRQ��
�
7KH�FDVH�VWXG\�LV�SUHVHQWLQJ�:68'�RSWLRQV�IRU�D�KLJK�ULVH�FRPPHUFLDO�EXLOGLQJ��
�
�
����1DWXUH�RI�WKH�GHYHORSPHQW�
�
7KH�7LYROL�EXLOGLQJ�LV�D�ODUJH�FRPPHUFLDO�EXLOGLQJ�RZQHG�E\�50,7�DW���������
%RXUNH�6W��0HOERXUQH��7KH�EXLOGLQJ�LV�D�FRPELQDWLRQ�RI�RIILFH�VSDFH��OHFWXUH�
KDOOV��WXWRULDO�URRPV��VWXGHQW�DPHQLWLHV�DQG�VKRSV��$V�VXFK��WKHUH�LV�D�
FRPELQDWLRQ�RI�UHJXODU�EXLOGLQJ�XVHUV�LQFOXGLQJ�XQLYHUVLW\�VWDII�DQG�VKRSNHHSHUV�
ZLWK�D�WUDQVLHQW�SRSXODWLRQ�FRQVLVWLQJ�RI�VWXGHQWV�DQG�VKRSSHUV��
�
7KH�7LYROL�EXLOGLQJ�GHPRQVWUDWHV�:68'�ZLWK�WKH�LQFRUSRUDWLRQ�RI�D�3OD]D�JDUGHQ�
DQG�D�UDLQZDWHU�VXSSO\��7KH�3OD]D�JDUGHQ�KDV�WKH�GXDO�SXUSRVH�RI�LQFUHDVLQJ�WKH�
LPSHUYLRXV�DUHD�DQG�SURYLGLQJ�DQ�DHVWKHWLFDOO\�SOHDVLQJ�HQYLURQPHQW�IRU�
RFFXSDQWV��7KH�DGYDQWDJH�RI�WKH�LQFUHDVHG�LPSHUYLRXV�DUHD�LV�WKH�FDSWXUH�DQG�LQ�
VLWX�VWRUPZDWHU�WUHDWPHQW�PLQLPLVLQJ�SROOXWDQW�ORDGLQJ�WR�UHFHLYLQJ�ZDWHU�ERGLHV��
�
7KH�KDUYHVWHG�UDLQZDWHU�LV�FROOHFWHG�IURP�WKH�URRIWRS�DQG�VWRUHG��$�GHGLFDWHG�
DQG�VHSDUDWH�QRQ�SRWDEOH�ZDWHU�SOXPELQJ�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�OLPLWHG�DYDLODEOH�
FDWFKPHQW��URRI�DUHD��WR�PHHW�GHPDQG��3RWDEOH�PDLQV�ZDWHU�LV�XVHG�WR�
VXSSOHPHQW�WKLV�VXSSO\��7KLV�SURMHFW�H[DPLQHV�RSWLRQV�WR�H[SDQG�WKH�H[LVWLQJ�
:68'�DSSOLFDWLRQ��
�
�
����:68'�REMHFWLYHV�
�
:68'�REMHFWLYHV�IRU�WKH�7LYROL�%XLOGLQJ�DUH�WR�EH�FRQVLVWHQW�ZLWK�7RWDO�
:DWHUPDUN������DQG�EHVW�SUDFWLFH�WR�LQFOXGH��

�7RWDO�:DWHUPDUN������WDUJHWV�DQ�DEVROXWH����SHU�FHQW�SRWDEOH�PDLQV�ZDWHU�
UHGXFWLRQ�IRU�HPSOR\HHV�DQG�UHVLGHQWV�

�WUHDW�VWRUPZDWHU�UXQRII�WR�PHHW�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�VWRUPZDWHU�IURP�WKH�VLWH��7KHUHE\�UHGXFLQJ�SROOXWDQW�ORDGV�WR�WKH�
VWRUPZDWHU�V\VWHPV�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\��5DLQZDWHU�LV�KDUYHVWHG�IURP�WKH�URRI�WRS�DQG�XVHG�IRU�
WRLOHW�IOXVKLQJ�DQG�LUULJDWLQJ�WKH�/HYHO���URRI�WRS�JDUGHQ��
�
0HOERXUQH
V�&%'�KDV�OLPLWHG�DOWHUQDWLYH�ZDWHU�VXSSOLHV�DQG�SRWHQWLDO�ZDWHU�XVHV��
5HWURILWWLQJ�SURMHFWV�PXVW�EH�DEOH�WR�FRPSOHPHQW�WKH�EXLOGLQJ
V�H[LVWLQJ�VHWXS�DQG�
LQIUDVWUXFWXUH��
�
�
����2SSRUWXQLWLHV�RI�:68'�
�
'HPDQG�PDQDJHPHQW�VWUDWHJLHV��LQFOXGLQJ�ZDWHU�HIILFLHQW�DSSOLDQFHV�KDYH�
UHGXFHG�ZDWHU�GHPDQG�WKURXJKRXW�WKH�EXLOGLQJ��7KH�PDLQ�
QRQ�SRWDEOH
�ZDWHU�
UHTXLUHPHQWV�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�HVWLPDWHG����0/�\U�RI�QRQ�SRWDEOH�ZDWHU�LV�
FRQVXPHG��
���
�
7KH�DYDLODEOH�URRI�DUHD��DSSUR[LPDWHO\������P���KDUYHVWV����0/�\U�RI�UDLQZDWHU��

���7KHUH�LV�SRWHQWLDO�WR�IXUWKHU�UHGXFH�SRWDEOH�PDLQV�FRQVXPSWLRQ�E\�
VXSSOHPHQWLQJ�WKH�UDLQZDWHU�ZLWK�DQ�DSSURSULDWH�ZDWHU�VRXUFH��



�
�
������%ODFNZDWHU�UHXVH�
�
$OWHUQDWLYH�ZDWHU�FDQ�EH�SURYLGHG�IURP�EODFNZDWHU��([WUDFWLQJ�ZDWHU�IURP�WKH�
VHZHU�IRU�UHXVH�LV�NQRZQ�DV�VHZHU�PLQLQJ��7UHDWPHQW�V\VWHPV�W\SLFDOO\�FRQVLVW�RI�
VHZHU�H[WUDFWLRQ��VFUHHQLQJ�DQG�WUHDWPHQW�EHIRUH�UHXVH��7KH�SXPSLQJ�V\VWHPV�
DUH�GHVLJQHG�WR�PLQLPLVH�VROLGV�H[WUDFWLRQ��WKHUHE\�PLQLPLVLQJ�WUHDWPHQW�FRVWV��
7KH�VROLGV�DUH�VHSDUDWHG�DQG�LPPHGLDWHO\�UHWXUQHG�WR�WKH�VHZHU�IRU�FHQWUDOLVHG�
WUHDWPHQW��L�H��DW�D�VHZHUDJH�WUHDWPHQW�SODQW���7KH�ZDWHU�LV�WKHQ�IXUWKHU�WUHDWHG�
DQG�GLVLQIHFWHG�WR�DQ�DSSURSULDWH�TXDOLW\��W\SLFDOO\�WR�FODVV�$�VWDQGDUG��7KH�
GLVLQIHFWHG�UHFODLPHG�ZDWHU�LV�WKHQ�UHDG\�IRU�UHXVH��6HZHU�PLQLQJ�V\VWHPV�DUH�
W\SLFDOO\�D�FRPELQDWLRQ�RI�WHFKQRORJLHV�WR�H[WUDFW�DQG�WUHDW�VHZHUDJH��7KH\�FDQ�
EH�SXUFKDVHG�DV�
SDFNDJH�WUHDWPHQW�SODQWV
�DQG�FDQ�EH�VXLWHG�LQ�WKH�EXLOGLQJ
V�
EDVHPHQWV��5HIHU�WR�IDFW�VKHHWV��D���G�DQG��H�IRU�W\SLFDO�WUHDWPHQWV��
�
7KH�7LYROL�EXLOGLQJ�LV�DGMDFHQW�WR�&LW\�RI�0HOERXUQH
V�&+��EXLOGLQJ��ZKHUH�D�
VHZHU�PLQLQJ�V\VWHP�LV�DOUHDG\�SODQQHG�IRU�WKLV�EXLOGLQJ��3RWHQWLDO�H[LVWV�WR�
LQFUHDVH�&+�
V�ZDVWHZDWHU�WUHDWPHQW�SODQW�FDSDFLW\�DQG�VXSSO\�WKH�7LYROL
V�
EXLOGLQJ�ZLWK�DGGLWLRQDO�ZDWHU��7KH�H[LVWLQJ���N/�VWRUDJH�WDQN�ORFDWHG�LQ�7LYROL
V�
EXLOGLQJ�EDVHPHQW�FDQ�EH�XWLOLVHG�WR�SURYLGH�EXIIHULQJ�FDSDFLW\�IRU�WKH�VHZHU�
PLQLQJ�V\VWHP��7KH�ZDWHU�LV�WKHQ�SXPSHG�WR�H[LVWLQJ�ODUJH�KHDGHU�WDQNV�RQ�WKH�
URRI�DQG�LV�DYDLODEOH�IRU�WRLOHW�IOXVKLQJ�DQG�JDUGHQ�LUULJDWLRQ��
�
7KH�LQFUHDVHG�VHZHU�PLQLQJ�SODQW�FDSDFLW\�ZLOO�UHGXFH�RYHUDOO�RSHUDWLQJ�FRVWV��
2SHUDWLQJ�DJUHHPHQWV�DQG�FRPPXQLFDWLRQ�EHWZHHQ�&+��DQG�WKH�7LYROL�EXLOGLQJ�
ZLOO�EH�UHTXLUHG��
�
�
������6WRUPZDWHU�WUHDWPHQW�
�
0LQLPDO�VWRUPZDWHU�UXQRII�LV�JHQHUDWHG�E\�WKH�VLWH�FXUUHQWO\��+DUYHVWLQJ�UDLQZDWHU�
OLPLWV�WKH�SROOXWDQW�ORDGLQJ�WR�UHFHLYLQJ�ZDWHU�ERGLHV�E\�VWRUPZDWHU�UHXVH�DQG�
FDSWXUH��$GGLWLRQDOO\�WKH�URRI�WRS�JDUGHQ�WUHDWV�VWRUPZDWHU�DV�LW�LQILOWUDWHV�WKURXJK�
WKH�VRLO�YLD�D�FRPELQDWLRQ�RI�SK\VLFDO�DQG�ELRORJLFDO�SURFHVVHV��
�
�
����:68'�3HUIRUPDQFH�
�
$GGLWLRQDO�ZDWHU�VXSSO\�IURP�VHZHU�PLQLQJ�ZLOO�SURYLGH�VXIILFLHQW�ZDWHU�WR�PHHW�

QRQ�SRWDEOH
�ZDWHU�UHTXLUHPHQWV�UHGXFLQJ�SRWDEOH�PDLQV�ZDWHU�FRQVXPSWLRQ�E\�
����0/�\HDU��,QFOXGLQJ�UDLQZDWHU�KDUYHVWLQJ��D�WRWDO�RI�����0/�\U�RI�SRWDEOH�PDLQV�
ZDWHU�ZLOO�EH�FRQVHUYHG��7KLV�HTXDWHV�WR�DSSUR[LPDWHO\����SHU�FHQW�RI�WRWDO�ZDWHU�



XVDJH�LQ�WKH�EXLOGLQJ��6WRUPZDWHU�UXQRII�ZLOO�EH�PLQLPLVHG�E\�WKH�KDUYHVWLQJ�URRI�
UXQRII�WR�
WRS�XS
�ZDWHU�VXSSOLHV��
�
�
7LYROL�EXLOGLQJ���VHZHU�PLQLQJ�
�
6HZHU�PLQLQJ�V\VWHPV���H[WUDFW�ZDWHU�IURP�WKH�VHZHU��UHPRYLQJ�VROLGV�DQG�
WUHDWLQJ�ZDWHU�IRU�UHXVH��7HFKQRORJLHV�DUH�DYDLODEOH�LQ�SDFNDJH�WUHDWPHQW�SODQWV�
ZLWK�D�VPDOO�IRRWSULQW��DSSUR[LPDWHO\���P���7KH�V\VWHPV�FDQ�RSHUDWH�DFFRUGLQJ�
WR�GHPDQG�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�SOXPELQJ�DUUDQJHPHQW�
�
:DVWHZDWHU�WUHDWPHQW�SODQWV�FDQ�EH�GHVLJQHG�WR�ILW�LQ�EXLOGLQJ
V�EDVHPHQWV��$�
VHSDUDWH�GHOLYHU\�V\VWHP�IRU�WKH�WUHDWHG�ZDWHU�LV�UHTXLUHG��$GHTXDWH�E\SDVVHV�
DUH�SURYLGHG�IRU�VFKHGXOHG�PDLQWHQDQFH��
�
�
6HZLQJ�PLQLQJ�
�
$�SULPDU\�VHSDUDWLRQ�SURFHVV�XVXDOO\�IROORZV�H[WUDFWLRQ�WR�UHPRYH�UHPDLQLQJ�
VROLGV��6FUHHQLQJ�LV�WKH�PRVW�FRPPRQ�SK\VLFDO�VHSDUDWLRQ�SURFHVV�HPSOR\HG��
ZLWK�WKH�VFUHHQHG�VROLGV�UHWXUQHG�LPPHGLDWHO\�WR�WKH�VHZHU��:DVWHZDWHU�FDQ�EH�
XVHG�WR�FRQWLQXDOO\�FOHDQ�WKH�VFUHHQ��WKHUHE\�SUHYHQWLQJ�FORJJLQJ��9DULDWLRQV�RQ�
SUH�WUHDWPHQW�LQFOXGH�K\GUR�F\FORQH�VHSDUDWRUV��VHGLPHQWDWLRQ��HQKDQFHG�
VHGLPHQWDWLRQ�DQG�GLVVROYHG�DLU�IORWDWLRQ��'$)��GHYLFHV��
�
�
6HZHU�PLQLQJ�WHFKQRORJLHV�
�
6HZHU�PLQLQJ�WUHDWPHQW�PXVW�UHGXFH�WKH�KLJK�RUJDQLF�DQG�PLFUR�RUJDQLVP�
FRQFHQWUDWLRQV�DQG�FRQWURO�SDWKRJHQ�OHYHOV��7HFKQRORJ\�GHVLJQ�SDUDPHWHUV�ZLOO�
DFFRPPRGDWH�WKH�FKDQJHV�LQ�ZDWHU�FKDUDFWHULVWLFV�DQG�SROOXWDQW�ORDGLQJ��$�
UDQJH�RI�WUHDWPHQW�WHFKQRORJLHV�FDQ�EH�HPSOR\HG�IRU�VHZHU�PLQLQJ�ZLWK�
DSSURSULDWH�WHFKQRORJLHV�LQFOXGLQJ��

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

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

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

�5HFLUFXODWLQJ�PHGLD�ILOWHUV��IDFW�VKHHW��F���




�0HPEUDQH�ELRUHDFWRUV��IDFW�VKHHW��D���

�)LOWUDWLRQ�H�J��VDQG�ILOWUDWLRQ�DQG�PHPEUDQH�ILOWUDWLRQ��LQFOXGLQJ�UHYHUVH�RVPRVLV��
�IDFW�VKHHW��G�DQG��H���
�
7KHVH�WHFKQRORJLHV�DUH�GHVFULEHG�PRUH�GHWDLO�LQ�WKH�DSSURSULDWH�IDFW�VKHHW��7KLV�
OLVW�LV�LQGLFDWLYH��ZLWK�PRUH�WHFKQRORJLHV�HPHUJLQJ�ZLWK�LQFUHDVHG�
FRPSHWLWLYHQHVV�DQG�LQQRYDWLRQ��
�
�
'LVLQIHFWLRQ�
�
'LVLQIHFWLRQ�PLQLPLVHV�SDWKRJHQLF�PLFURRUJDQLVPV�DQG�WKHUHE\�HQVXUHV�SXEOLF�
KHDOWK��'LVLQIHFWLRQ�GHVWUR\V�SDWKRJHQLF�PLFURRUJDQLVPV�LQ�ZDWHU��(UDGLFDWLRQ�RI�
ZDWHUERUQH�SDWKRJHQV�LV�WKH�PRVW�LPSRUWDQW�SXEOLF�KHDOWK�FRQFHUQ�IRU�ZDWHU�
WUHDWPHQW��&KORULQDWLRQ�DQG�89�GLVLQIHFWLRQ��VKRZQ�ULJKW��DUH�WKH�PRVW�FRPPRQ�
PHWKRGV��5HIHU�WR�IDFW�VKHHW��I�IRU�PRUH�GHWDLOV��
�
�
�
�
��'RFNODQGV�GHYHORSPHQW�
�
7KH�'RFNODQGV�FDVH�VWXG\�FRQVLGHUV�:68'�LPSOHPHQWDWLRQ�DW�WKH�ODUJHU�
SUHFLQFW�VFDOH�DQG�RXWOLQHV�:68'�LQLWLDWLYHV�WKDW�KDYH�EHHQ�LPSOHPHQWHG�RQ�WKH�
JURXQG��7KLV�FDVH�VWXG\�RXWOLQHV�H[LVWLQJ�LQLWLDWLYHV�DQG�JRHV�IXUWKHU�WR�VXJJHVW�
SRVVLEOH�JUH\ZDWHU�UHXVH�VHZHU�PLQLQJ�WKDW�FRXOG�DOVR�EH�DSSOLHG�WR�D�VLWH�RI�WKLV�
VFDOH��
�
�
����1DWXUH�RI�WKH�GHYHORSPHQW�
�
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$XWKRULW\���7KLV�PD[LPLVHV�GLVSHUVLRQ�DQG�PLQLPLVHV�DGYHUVH�HFRORJLFDO�LPSDFWV��
�
3UHFLQFW�VFDOH�SXEOLF�RSHQ�VSDFH�DUHDV�SURYLGH�DQ�RSSRUWXQLW\�WR�LQWHJUDWH�
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ELRORJLFDO�SURFHVVHV�UHGXFLQJ�WRWDO�VXVSHQGHG�VROLGV��766���QXWULHQWV��QLWURJHQ�
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ZLWK�VWRUPZDWHU�TXDOLW\�WUHDWPHQW��D�ELRUHWHQWLRQ�EDVLQ��VLWXDWHG�LQ�WKH�VRXWK�HDVW�
FRUQHU��/LQHDU�KDUG�HGJHG�ZHWODQGV�DGMDFHQW�WR�ZHVW�URDG�HQKDQFH�DHVWKHWLFV�
DQG�SURYLGH�HIIHFWLYH�VWRUPZDWHU�WUHDWPHQW��
�
�
����:68'�3HUIRUPDQFH�
�
6WRUPZDWHU�WUHDWPHQW�ZLOO�PHHW�WKH�REMHFWLYHV�HVWDEOLVKHG�IRU�WKH�SURMHFW��3RWDEOH�
PDLQV�ZDWHU�ZLOO�EH�FRQVHUYHG�E\�VWRUPZDWHU�KDUYHVWLQJ�DQG�UHXVH�VFKHPH�IRU�
'RFNODQGV�3DUN��7KLV�UHXVH�WUHDWPHQW�VFKHPH�PLQLPLVHV�VLWH�VWRUPZDWHU�
GLVFKDUJH��WKHUHE\�SURWHFWLQJ�WKH�DTXDWLF�HFRORJ\�RI�9LFWRULD�+DUERXU��
�
�
:DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�RSWLRQV�IRU�'RFNODQGV�
SUHFLQFW�
�
�



:DWHU�4XDOLW\�
�
�
9LFWRULD�+DUERXU�
�
9LFWRULD�+DUERXU�LV�VWUDWLILHG�ZLWK�IUHVK��PL[HG�DQG�VDOW�OD\HUV��3HDN�IORZ�
VWRUPZDWHU�LV�GLVFKDUJHG�LQWR�WKH�
PL[HG
�OD\HU�WR�PD[LPLVH�GLVSHUVLRQ��'LVFKDUJH�
SLSH�VKRXOG�EH�VLWXDWHG�DW�DSSURSULDWH�KHLJKW�DQG�SRVLWLRQHG�WRZDUGV�WKH�PRXWK�
WR�PD[LPLVH�PL[LQJ��
�
�
1$%�EXLOGLQJ�DQG�IRUHFRXUW�
�
6WRUPZDWHU�UXQRII�IURP�WKH�EXLOGLQJ�DQG�IRUHFRXUW�DUH�GLUHFWHG�WR�WKH�H[FODPDWLRQ�
PDUN�ZHWODQG�LQ�WKH�IRUHFRXUW��7KH�ZDWHU�LV�WKHQ�GLUHFWHG�WR�'RFNODQGV�3DUN�IRU�
VWRUDJH��
�
�
9LFWRULD�+DUERXU�ZKDUI�SURPHQDGH�
�
6WRUPZDWHU�UXQRII�IURP�WKH�EXLOGLQJ�DQG�IRUHFRXUW�DUH�GLUHFWHG�WR�WKH�H[FODPDWLRQ�
PDUN�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�VWRUPZDWHU�
DW�VRXUFH��7UHDWHG�ZDWHU�LV�GLVFKDUJHG�WR�WKH�<DUUD�5LYHU�WKURXJK�D�FRQYHQWLRQDO�
GUDLQDJH�V\VWHP��
�
�
*UDQG�SOD]D�
�
6WRUPZDWHU�UXQRII�ZLOO�UXQ�WKURXJK�JURVV�SROOXWDQW�WUDSV�WR�UHPRYH�OLWWHU�DQG�WKHQ�
LQWR�DQ�DGMDFHQW�VWRUDJH�FXOYHUW��:DWHU�LV�WKHQ�SXPSHG�WR�'RFNODQGV�3DUN�
ZHWODQGV�IRU�WUHDWPHQW��
�
�



+DUERXU�(VSODQDGH�
�
6WRUPZDWHU�UXQRII�LV�FROOHFWHG�LQ�DQ�DGMDFHQW�FXOYHUW��:DWHU�LV�WKHQ�SXPSHG�WR�
WKH�ZHWODQGV�LQ�'RFNODQG�3DUN�IRU�WUHDWPHQW��2SSRUWXQLWLHV�H[LVW�IRU�ELRUHWHQWLRQ�
V\VWHP�DORQJ�WKH�(VSODQDGH��
�
�
'RFNODQGV�3DUN�
�
7KUHH�IUHH�VXUIDFH�ZHWODQGV�DUH�VLWXDWHG�LQ�'RFNODQGV�3DUN�WR�WUHDW�VWRUPZDWHU�
UXQRII�IURP�WKH�*UDQG�3OD]D��+DUERXU�(VSODQDGH��1$%�EXLOGLQJ�DQG�IRUHFRXUW��
7UHDWHG�ZDWHU�LV�VWRUHG�LQ�DGMDFHQW�XQGHUJURXQG�VWRUDJHV��7KLV�ZDWHU�LV�XVHG�IRU�
'RFNODQGV�3DUN�LUULJDWLRQ��
�
�
&RQVWUXFWHG�ZHWODQGV�
�
6WRUPZDWHU�UXQRII�IURP�1$%�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��
�
�
%DWPDQ
V�+LOO�3UHFLQFW�
�
$�FRPELQDWLRQ�RI�:68'�HOHPHQWV�V\VWHPV�DUH�VLWXDWHG�VWUDWHJLFDOO\�WKURXJKRXW�
VLWH��%LRUHWHQWLRQ�V\VWHPV�DUH�FRQILJXUHG�WR�FRPSOHPHQW�VWUHHWVFDSH�DQG�
ODQGVFDSH�IHDWXUH�LQFOXGLQJ��URDGVLGH�OLQHDU�ELRUHWHQWLRQ�V\VWHPV�DGMDFHQW�
:DWHUYLHZ�:DON��DQG�6WDGLXP�'ULYH��SODQWHU�ER[HV�DORQJ�:XUXQGMHUL�:D\�DQG�

UDLQ�JDUGHQV
�LQFRUSRUDWHG�WR�(DVW�5G
V�FDU�SDUN��$�GHWHQWLRQ�EDVLQ�LV�FRPELQHG�
ZLWK�VWRUPZDWHU�TXDOLW\�WUHDWPHQW��D�ELRUHWHQWLRQ�EDVLQ��VLWXDWHG�LQ�WKH�VRXWK�HDVW�
FRUQHU��/LQHDU�KDUG�HGJHG�ZHWODQGV�DGMDFHQW�WR�ZHVW�URDG�HQKDQFH�DHVWKHWLFV�
DQG�SURYLGH�HIIHFWLYH�VWRUPZDWHU�WUHDWPHQW��
�
�
1$%�EXLOGLQJ�DQG�IRUHFRXUW�
�
�



&RPPHUFLDO�EXLOGLQJ�
:DWHU�HIILFLHQW�ILWWLQJV�DQG�DSSOLDQFHV�VKRXOG�EH�LQVWDOOHG��3RWHQWLDO�H[LVWV�IRU�
WRLOHW�IOXVKLQJ�ZDWHU�WR�EH�VXSSOLHG�IURP�D�JUH\ZDWHU�UHXVH�VFKHPH�IURP�DQ�
DGMDFHQW�UHVLGHQWLDO�EXLOGLQJ��ZKHUH�JUH\ZDWHU�SURGXFWLRQ�VXUSDVVHV�GHPDQG���
�
�
%RXUNH�6W�H[WHQVLRQ�
�
%LRUHWHQWLRQ�V\VWHPV�DV�WUHH�SODQWHUV�WUHDW�VWRUPZDWHU�EHIRUH�GLVFKDUJH�WR�WKH�
<DUUD�5LYHU��$�VPDOO�QXPEHU�DUH�GLUHFWHG�WRZDUGV�WKH�'RFNODQGV�3DUN�UHXVH�
VFKHPH���
�
�
([FODPDWLRQ�PDUN�ZHWODQG�
�
6WRUPZDWHU�UXQRII�IURP�1$%�EXLOGLQJ�DQG�SOD]D�WUHDWHG�LQ�FRQWHPSRUDU\�VW\OHG�
ZHWODQG��7KH�
GRW
�DFWV�DV�D�UHWDUGLQJ�EDVLQ�ZLWKZDWHU�IROORZLQJ�WKURXJK�WKH�
ZHWODQG�IRU�WUHDWPHQW�DQG�DHVWKHWLF�YDOXH��:DWHU�IORZV�WR�'RFNODQGV�3DUN�IRU�
IXUWKHU�WUHDWPHQW�DQG�VWRUDJH��
�
�
+DUERXU�(VSODQDGH�
�
6WRUPZDWHU�UXQRII�LV�VWRUHG�LQ�DQ�DGMDFHQW�FXOYHUW�EHIRUH�SXPSLQJ�WR�'RFNODQGV�
3DUN�IRU�WUHDWPHQW��
�
�
6WRUPZDWHU�UXQRII�
�
6WRUPZDWHU�UXQRII�IURP�9LFWRULD�+DUERXU�SUHFLQFW�LV�GLUHFWHG�WR�'RFNODQGV�3DUN�
E\�FRQYHQWLRQDO�GUDLQDJH�V\VWHPV��
�
*UDQG�SOD]D�DQG�'RFNODQGV�3DUN��0HOERXUQH�'RFNODQGV�GHYHORSPHQW�WHDP���
$VKWRQ�5DJJDWW�0F'RXJDOO��5XVK�:ULJKW�$VVRFLDWHV��(FRORJLFDO�(QJLQHHULQJ��
&RQQHOO�:DJQHU��
�
�
6WRUPZDWHU�WUHDWPHQW�DQG�UHXVH�LQ�'RFNODQGV�3DUN�
�
�



&RQVWUXFWHG�ZHWODQGV�
�
6WRUPZDWHU�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�FRQWHPSRUDU\�GHVLJQ�RI�ZHWODQGV�FDQ�LQFRUSRUDWH�KDUG�HGJHV�WR�VXLW�
ODQGVFDSH�GHVLJQV��5HIHU�WR�IDFW�VKHHW��E�IRU�DGGLWLRQDO�LQIRUPDWLRQ�
�
�
8QGHUJURXQG�VWRUDJH�
�
7UHDWHG�VWRUPZDWHU�LV�VWRUHG�LQ�XQGHUJURXQG�VWRUDJH�WDQNV��7KLV�ZDWHU�LV�XVHG�
IRU�JDUGHQ�LUULJDWLRQ�ZLWK�SHDN�GHPDQGV�LQ�VXPPHU��
�

([FODPDWLRQ�PDUN
�VKDSHG�VWRUPZDWHU�WUHDWPHQW�ZHWODQG�VLJQLI\LQJ�PDLQ�
SHGHVWULDQ�HQWUDQFH�WR�ZDWHUIURQW�SURPHQDGH��*UDQG�3OD]D�
�
�
9LFWRULD�+DUERXU�:KDUI���%LRUHWHQWLRQ�V\VWHP�IRU�
VWRUPZDWHU�UXQRII�
�
�
9LFWRULD�+DUERXU�
9LFWRULD�+DUERXU�LV�VWUDWLILHG���D�WRS�IUHVK�ZDWHU�OD\HU��ERWWRP�VDOW�ZDWHU�OD\HU�DQG�
D�PLGGOH�
PL[HG
�OD\HU��
�
:DWHU�PXVW�EH�GLVFKDUJHG�LQ�WKH�
PL[HG
�OD\HU�WR�PD[LPLVH�GLVSHUVLRQ��7KLV�
UHGXFHV�SRWHQWLDO�HQYLURQPHQWDO�LPSDFWV��
�
�
%LRUHWHQWLRQ�V\VWHPV�
�
%LRUHWHQWLRQ�V\VWHPV�WUHDW�VWRUPZDWHU�EHIRUH�GLVFKDUJH�GLUHFWO\�WR�9LFWRULD�
+DUERXU��/LWWOH�RSSRUWXQLW\�H[LVWV�WR�UHXVH�WKLV�UHODWLYHO\�VPDOO�DPRXQW�RI�ZDWHU��
+LJK�IORZ�ZDWHU�ZLOO�GLVFKDUJH�GLUHFWO\�WR�9LFWRULD�+DUERXU�DW�D�SUHVFULEHG�GHSWK��
%LRUHWHQWLRQ�V\VWHPV�DUH�GHVFULEHG�LQ�PRUH�GHWDLO�LQ�IDFW�VKHHW��E��
�
�



%RXUNH�DQG�&ROOLQV�6WUHHW�H[WHQVLRQ�
�
�
%LRUHWHQWLRQ�WUHHV�
�
6WRUPZDWHU�LV�ILOWHUHG�WKURXJK�D�SUHVFULEHG�PHGLD��HJ��VDQG��EHIRUH�EHLQJ�
FROOHFWHG�E\�DQ�XQGHUO\LQJ�SHUIRUDWHG�SLSH�IRU�VXEVHTXHQW�GLVFKDUJH�WR�D�
VWRUPZDWHU�V\VWHP��
�
5HIHU�WR�IDFW�VKHHW��E�IRU�PRUH�LQIRUPDWLRQ��
�
�
�
�
�
��&DUOWRQ�*DUGHQV�
�
7KLV�FDVH�VWXG\�RXWOLQHV�D�SRVVLEOH�VFHQDULR�IRU�DQ�RSHQ�VSDFH�DUHD�LQ�WKH�&LW\�RI�
0HOERXUQH��7KH�:68'�LGHDV�H[SUHVVHG�EHORZ�DUH�QRW�VFKHGXOHG�WR�EH�
LPSOHPHQWHG�LQ�&DUOWRQ�*DUGHQV��KRZHYHU�FRQVLGHUDWLRQ�RI�WKH�LGHDV�ZLOO�WDNH�
SODFH�LQ�WKH�QHDU�IXWXUH��&LW\�RI�0HOERXUQH�LV�FXUUHQWO\�FRQVLGHULQJ�WKH�LGHDV�
EHORZ�LQ�RWKHU�SDUNV�WKDW�KDYH�OHVV�KHULWDJH�UHVWULFWLRQV�WKDQ�&DUOWRQ�*DUGHQV��
�
�
����1DWXUH�RI�WKH�GHYHORSPHQW�
�
7KH�KLVWRULF�&DUOWRQ�*DUGHQV�DUH�D�0HOERXUQH�LFRQ�DQG�WKH�VHWWLQJ�IRU�WKH�5R\DO�
([KLELWLRQ�%XLOGLQJ�DQG�WKH�0HOERXUQH�0XVHXP��7KH�VLWH�KDV�VLJQLILFDQW�KHULWDJH�
YDOXH�DV�LW�KRVWHG�WKH�0HOERXUQH�,QWHUQDWLRQDO�([KLELWLRQ�LQ�������ZDV�WKH�VLWH�RI�
WKH�ILUVW�$XVWUDOLDQ�3DUOLDPHQW�LQ������DQG�ZDV�WKH�ILUVW�$XVWUDOLDQ�EXLOGLQJ�OLVWHG�
E\�WKH�81(6&2�:RUOG�+HULWDJH�&RXQFLO��
�
$�PDVWHUSODQ�KDV�EHHQ�GUDIWHG�WR�UHVWRUH�&DUOWRQ�*DUGHQV��ZKLFK�DLPV�WR�UHVWRUH�
WKH�KLVWRULF�IHDWXUHV�RI�WKH�VLWH�LQFOXGLQJ�RUQDPHQWDO�ODNHV��WUHH�OLQHG�ZDONZD\V��
FXUYHG�SDWKZD\V�DQG�YHJHWDWLRQ�WR�UHIOHFW�WKH�RULJLQDO�ODQGVFDSH�GHVLJQ��7KH�
PDVWHU�SODQQLQJ�SURFHVV�SURYLGHV�DQ�RSSRUWXQLW\�WR�LQFRUSRUDWH�:68'�HOHPHQWV�
LQWR�WKH�QHZ�GHVLJQ��
�
�
����:68'�REMHFWLYHV�
�



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

�7RWDO�:DWHUPDUN������WDUJHWV�DQ�DEVROXWH����SHU�FHQW�SRWDEOH�PDLQV�ZDWHU�
UHGXFWLRQ�IRU�DOO�HPSOR\HHV�DQG����SHU�FHQW�UHGXFWLRQ�IRU�DOO�FRXQFLO�SDUNV�DQG�
JDUGHQV��
���

�WUHDW�VWRUPZDWHU�UXQRII�WR�PHHW�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�VWRUPZDWHU�IURP�WKH�VLWH��7KHUHE\�UHGXFLQJ�SROOXWDQW�ORDGV�WR�WKH�
VWRUPZDWHU�V\VWHPV�DQG�3RUW�3KLOLS�%D\��
�
�
�
�
����6LWH�FRQVWUDLQWV�
�
7KH�VLWH
V�VLJQLILFDQW�KHULWDJH�YDOXH�FUHDWHV�D�XQLTXH�RSSRUWXQLW\�WR�EOHQG�ZDWHU�
VHQVLWLYH�XUEDQ�GHVLJQ�HOHPHQWV�ZLWKLQ�D�KHULWDJH�JDUGHQ�FRQWH[W��7KH�PDWHULDO�
VHOHFWLRQ�DQG�GHVLJQ��VSHFLHV�VHOHFWLRQ�DQG�ODQGVFDSLQJ�GHVLJQ�FDQ�FRQIRUP�WR�
WKH�KHULWDJH�UHTXLUHPHQWV��
�
�
����2SSRUWXQLWLHV�RI�:68'�
�
�
0HOERXUQH�0XVHXP�DQG�WKH�([KLELWLRQ�%XLOGLQJ�
�
,Q�WKH�0XVHXP�DQG�([KLELWLRQ�EXLOGLQJV��ZDWHU�GHPDQG�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�GHPDQG��,Q�ERWK�EXLOGLQJV�WKH�KLJKHVW�SRWDEOH��GULQNLQJ��ZDWHU�
GHPDQG�LV�FXUUHQWO\�IRU�WRLOHW�IOXVKLQJ��7R�FRQVHUYH�SRWDEOH�PDLQV�ZDWHU��
DOWHUQDWLYH�ZDWHU�VRXUFHV�VKRXOG�EH�XVHG�IRU�WRLOHW�IOXVKLQJ��
�
7KH�([KLELWLRQ�%XLOGLQJ�SHULRGLFDOO\�KRVWV�H[KLELWLRQV��ODUJH�IXQFWLRQV�DQG�
SURPRWLRQV��7KH�EXLOGLQJ
V�WUDQVLHQW�XVH�FUHDWHV�D�KLJKO\�YDULDEOH�ZDWHU�GHPDQG��
&RQVHTXHQWO\�UHWURILWWLQJ�DQ�DOWHUQDWLYH�ZDWHU�VRXUFH�WR�WKH�([KLELWLRQ�%XLOGLQJ�
ZLOO�KDYH�OLPLWHG�YDOXH��
�
,Q�FRQWUDVW��0HOERXUQH�0XVHXP�KDV�D�UHJXODU�ZDWHU�GHPDQG�RI�DSSUR[LPDWHO\�
����0/�\HDU��
��XVHG�IRU�WRLOHW�IOXVKLQJ��7KH���KD�URRI�SURYLGHV�D�ODUJH�SRWHQWLDO�



UDLQZDWHU�FDWFKPHQW�DUHD��5DLQZDWHU�KDUYHVWLQJ�ZLOO�UHTXLUH�D�����N/�WDQN�WR�
SURYLGH�D����SHU�FHQW�VXSSO\�UHOLDELOLW\��ZLWK�SRWDEOH��GULQNLQJ��ZDWHU�
VXSSOHPHQWLQJ�WKLV�VXSSO\��UHIHU�WR�IDFW�VKHHW��D�IRU�WDQN�VL]LQJ���
�
�
&DUOWRQ�*DUGHQV�
�
7KH�JDUGHQV�FRYHU�DSSUR[LPDWHO\������KD�DQG�WKH�LUULJDWLRQ�UHTXLUHPHQW�IRU�WKH�
JDUGHQV�LV�KLJK��HVSHFLDOO\�WKURXJK�SHDN�VXPPHU�SHULRGV��7R�DWWDLQ�WKH�&LW\�RI�
0HOERXUQH
V����SHU�FHQW�SRWDEOH�PDLQV�ZDWHU�UHGXFWLRQ�JRDO��VPDUW�JDUGHQLQJ�
WHFKQLTXHV�DQG�DOWHUQDWLYH�ZDWHU�VRXUFHV�DUH�UHTXLUHG��6PDUW�JDUGHQLQJ�FDQ�
UHGXFH�ZDWHU�GHPDQG�E\�DSSURSULDWH�SODQW�VHOHFWLRQ��[HULVFDSH���PRLVWXUH�
FRQWUROOHG�LUULJDWLRQ�V\VWHPV��HIILFLHQW�ZDWHU�GHOLYHU\��VXE�VXUIDFH�LUULJDWLRQ��DQG�
PXOFKLQJ��
�
7KH�LUULJDWLRQ�ZDWHU�GHPDQG�IRU���������ZDV������0/��7KH�LQVWDOODWLRQ�RI�WKH�
PRGHUQ�DXWRPDWLF�LUULJDWLRQ�V\VWHP�WR�WKH�*DUGHQ
V�QRUWKHUQ�VHFWLRQ�LQ������ZLOO�
GHFUHDVH�GHPDQG��7KH�WRWDO�VWRUPZDWHU�UXQRII�KDV�EHHQ�GHWHUPLQHG�DW�
DSSUR[LPDWHO\���0/�\HDU��ZKLFK�UHSUHVHQWHG�OHVV�WKDW�KDOI�RI�WKH�LUULJDWLRQ�
GHPDQG��6WRUPZDWHU�KDUYHVWLQJ�DQG�UHXVH�LV�IXUWKHU�FRPSOLFDWHG�E\�WKH�
VHDVRQDOLW\�RI�WKH�LUULJDWLRQ�GHPDQG��$GGLWLRQDOO\�VWRUPZDWHU�ZRXOG�EH�KDUYHVWHG�
LQ�ZLQWHU�PRQWKV��ZKHUH�GHPDQG�LV�ORZ��DQG�UHTXLUHG�LQ�VXPPHU�PRQWKV��ZKHUH�
GHPDQG�LV�KLJK���WKHUHE\�UHTXLULQJ�ODUJH�VWRUDJHV��7KH�H[LVWLQJ�RUQDPHQWDO�
SRQGV�KDYH�OLPLWHG�VWRUDJH��'UDZLQJ�GRZQ�WKH�ZDWHU�OHYHO�LQ�WKHVH�SRQGV�ZLOO�
FUHDWH�XQVLJKWO\�PXGG\�HGJHV�XQVXLWHG�IRU�WKH�VLWH
V�KHULWDJH�QDWXUH��3RVVLELOLWLHV�
RI�VWRUPZDWHU�VWRUDJH�WDQNV�LQVWDOOHG�ZLWKLQ�WKH�XQGHUJURXQG�FDU�SDUNV��ZLWKLQ�
IXWXUH�GHYHORSPHQWV�DQG�EHQHDWK�WKH�SRQGV�ZDUUDQWV�IXUWKHU�LQYHVWLJDWLRQ��
+RZHYHU��FRQVLGHULQJ�WKH�ODUJH�VWRUDJH�YROXPHV�UHTXLUHG��UDLQZDWHU�KDUYHVWLQJ�
DSSHDUV�XQIHDVLEOH�IRU�JDUGHQ�LUULJDWLRQ��
�
5HFODLPHG�ZDWHU��VXFK�DV�VHZHU�PLQLQJ��FRXOG�SURYLGH�DQ�DOWHUQDWLYH�ZDWHU�
VRXUFH��7KH�DGYDQWDJH�EHLQJ�D�VPDOO�IRRWSULQW�ZLWK�QR�RQVLWH�VWRUDJH�UHTXLUHG��$V�
GHPDQG�LQFUHDVHV�WKURXJK�SHDN�VXPPHU�LUULJDWLRQ�PRQWKV��WKH�H[WUDFWLRQ�UDWH�
IURP�WKH�VHZHU�FDQ�EH�LQFUHDVHG��$�W\SLFDO�SDFNDJH�WUHDWPHQW�SODQW�WR�WUHDW�
���N/�GD\�ZLOO�FRVW�DSSUR[LPDWHO\�����������
�
6WRUPZDWHU�WUHDWPHQW�PHDVXUHV�FDQ�EH�FRQVWUXFWHG�WKURXJKRXW�WKH�JDUGHQV��
%LRUHWHQWLRQ�V\VWHPV�SURYLGH�LQGXVWU\�EHVW�SUDFWLFH�IRU�VWRUPZDWHU�WUHDWPHQW��$�
VHULHV�RI�ELRUHWHQWLRQ�V\VWHPV��VZDOHV��EDVLQV�DQG�SODQWHU�ER[HV��VWUDWHJLFDOO\�
VLWXDWHG�DORQJ�ODQGVFDSHG�SDWKV��JDUGHQ�EHGV�DQG�IRRWSDWKV�ZLOO�WUHDW�VWRUPZDWHU�
EHIRUH�LW�LV�FRQYH\HG�WR�3RUW�3KLOOLS�%D\�E\�H[LVWLQJ�GUDLQDJH�LQIUDVWUXFWXUH��7KH�
ELRUHWHQWLRQ�V\VWHPV�FDQ�EH�GHVLJQHG�LQ�D�KHULWDJH�FRQWH[W�ZLWK�DSSURSULDWH�
YHJHWDWLRQ�DQG�PDWHULDOV�VHOHFWLRQ��
�
�



����:68'�3HUIRUPDQFH�
�
7KH�H[SHFWHG�SHUIRUPDQFH�RI�WKLV�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�VWUDWHJ\�LV�WR�
UHGXFH�SRWDEOH�PDLQV�ZDWHU�FRQVXPSWLRQ�E\����0/�\HDU�IURP�JDUGHQ�LUULJDWLRQ�
DQG�����0/�\HDU�E\�XWLOLVLQJ�UDLQZDWHU�IRU�WRLOHW�IOXVKLQJ�LQ�WKH�0XVHXP��
6WRUPZDWHU�GLVFKDUJH�IURP�WKH�VLWH�ZLOO�EH�WUHDWHG�WR�PHHW�EHVW�SUDFWLFH�
VWRUPZDWHU�TXDOLW\�REMHFWLYHV�����SHU�FHQW�UHGXFWLRQ�RI�766�����SHU�FHQW�
UHGXFWLRQ�RI�71�DQG�73���
�
�
�
�
�
�
:DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�RSWLRQV�IRU�&DUOWRQ�
*DUGHQV�
�
�
%LRUHWHQWLRQ�V\VWHPV�
�
%LRUHWHQWLRQ�V\VWHPV�VWUDWHJLFDOO\�SRVLWLRQHG�FDSWXUH�DQG�WUHDW�UDLQIDOO�IURP�
SDYHPHQW�DQG�WXUI�UXQRII��7KHLU�GHVLJQ�FDQ�EH�VXLWHG�WR�WKH�SDUN
V�ODQGVFDSH�
GHVLJQ��%LRUHWHQWLRQ�V\VWHPV�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\VWHPV�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�FDWFKPHQW�DUHD��+LJK�
IORZV�E\SDVV�WKH�WUHDWPHQW�V\VWHPV�DQG�DUH�GLVFKDUJHG�YLD�WKH�FRQYHQWLRQDO�SLW�
GUDLQDJH��
�
9HJHWDWHG�ELRUHWHQWLRQ�V\VWHPV�WUHDW�VWRUPZDWHU�DV�LW�LQILOWUDWHV�WKURXJK�WKH�ILOWHU�
PHGLD��7RWDO�VXVSHQGHG�VROLGV��766��DUH�UHPRYHG�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�DLPV��9HJHWDWLRQ�VHOHFWLRQ�
DQG�JURXSLQJ�ZLOO�PLQLPLVH�ZDWHU�FRQVXPSWLRQ��
�
6PDUW�ZDWHULQJ�WHFKQLTXHV�DQG�DGYDQFHG�LUULJDWLRQ�V\VWHPV��H�J��PRLVWXUH�
FRQWUROOHG��ZLOO�UHGXFH�ZDWHU�GHPDQG��
�



:DWHU�HIILFLHQW�DSSOLDQFHV���LQFOXGLQJ�WRLOHWV��WDS�ILWWLQJV�DQG�SUHVVXUH�UHGXFWLRQ�
YDOYHV�FDQ�EH�LQVWDOOHG�LQ�WKH�0XVHXP�DQG�([KLELWLRQ�%XLOGLQJ��
�
�
6HZHU�PLQLQJ�V\VWHPV���
�
6HZHU�PLQLQJ�V\VWHPV�FDQ�EH�XVHG�WR�SURYLGH�UHFODLPHG�ZDWHU�IRU�JDUGHQ�
LUULJDWLRQ��
�
6HZHU�PLQLQJ�V\VWHPV�H[WUDFW�ZDWHU�IURP�WKH�VHZHU��UHPRYLQJ�VROLGV�DQG�WUHDWLQJ�
ZDWHU�IRU�UHXVH��7HFKQRORJLHV�DUH�DYDLODEOH�LQ�SDFNDJH�WUHDWPHQW�SODQWV�ZLWK�D�
VPDOO�IRRWSULQW��DSSUR[LPDWHO\���P���9DULRXV�WHFKQRORJLHV�DUH�H[SORUHG�LQ�IDFW�
VKHHWV��D�WR��H��7KH�V\VWHPV�FDQ�RSHUDWH�DFFRUGLQJ�WR�GHPDQG�ZLWK�OLWWOH�VSDFH�
UHTXLUHG�IRU�VWRUDJH��:DWHU�LV�WUHDWHG��UHGXFLQJ�RUJDQLF�FRQFHQWUDWLRQ�DQG�
SDWKRJHQ�OHYHOV��7\SLFDOO\�89�GLVLQIHFWLRQ��UHIHU�WR�IDFW�VKHHW��I��LV�UHTXLUHG�
EHIRUH�ZDWHU�UHXVH�
�
�
5DLQZDWHU�KDUYHVWLQJ�IURP�WKH�0XVHXP
V�URRI�IRU�WRLOHW�IOXVKLQJ�
�
5DLQZDWHU�FROOHFWHG�IURP�0XVHXP�URRI��VWRUHG�DQG�WKHQ�UHXVHG�WKURXJKRXW�WKH�
EXLOGLQJ�IRU�WRLOHW�IOXVKLQJ�
�
�
:DWHU�VWRUDJH�
�
3RVVLEOH�VWRUDJH�XQGHUQHDWK�RUQDPHQWDO�SRQGV�DQG�ZDWHU�IHDWXUHV�RU�
XQGHUJURXQG��3RVVLELOLW\�RI�LQFRUSRUDWLQJ�ZDWHU�VWRUDJH�ZLWK�VWUHHWVFDSH�DUW��VXFK�
DV�DQ�RUQDPHQWDO�ZDWHU�IHDWXUHV��5HIHU�WR�IDFW�VKHHW���IRU�WDQN�VL]LQJ��QRWLQJ�
ZKDW�ODUJH�VFDOH�V\VWHPV�PD\�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��SDYHPHQWV�RU�IRRWSDWK�DUHDV��
�
�
��4XHHQ�9LFWRULD�0DUNHWV�
�
7KLV�FDVH�VWXG\�RXWOLQHV�D�UDQJH�RI�:68'�LGHDV�IRU�WKH�490�VLWH�LQFOXGLQJ�
UDLQZDWHU�KDUYHVWLQJ��VWRUPZDWHU�WUHDWPHQW�DQG�ZDWHU�UHF\FOLQJ��:KLOVW�WKH�LGHDV�
DUH�FXUUHQWO\�QRW�EHLQJ�LPSOHPHQWHG��490�LV�SXUVXLQJ�IXQGLQJ�IRU�VWRUPZDWHU�
WUHDWPHQW�LQ�WKH�FDUSDUN��DQG�KRSHV�WR�LPSOHPHQW�WKH�UHPDLQGHU�RI�WKH�:68'�
LGHDV�LQ�WKH�FRPLQJ�\HDUV��



�
�
����1DWXUH�RI�WKH�GHYHORSPHQW�
�
7KH�4XHHQ�9LFWRULD�0DUNHWV��490��FRYHUV���KD�LQ�WKH�QRUWK�RI�WKH�&LW\
V�&%'��
7KH�490�LV�RZQHG�E\�WKH�&LW\�RI�0HOERXUQH�DQG�LV�RSHUDWHG�E\�WKH�4XHHQ�
9LFWRULD�0DUNHW�3W\�/WG��4XHHQ�9LFWRULD�0DUNHWV�KDYH�EHHQ�RSHUDWHG�E\�WKH�&LW\�
RI�0HOERXUQH�IRU�����\HDUV��7KH�490�LV�RQH�RI�0HOERXUQH
V�JUHDWHVW���WK�
FHQWXU\�DUFKLWHFWXUDO�DQG�IXQFWLRQDO�H[DPSOHV��DQG�LV�DOVR�WKH�ODUJHVW�XQGHUFRYHU�
PDUNHW�LQ�$XVWUDOLD��
�
490�LV�UHFRJQLVHG�DV�D�WRXULVW�DWWUDFWLRQ�DQG�LQVWLWXWLRQ�IRU�0HOERXUQLDQV��7KH�
IUHVK�IRRG�UDQJH�LQFOXGHV�IUXLW��YHJHWDEOHV��PHDW��ILVK��SRXOWU\�DQG�GHOLFDWHVVHQ�
OLQHV��*HQHUDO�PDUNHWV�LQFOXGH�FORWKLQJ��IRRWZHDU��DFFHVVRULHV�DQG�JLIWV��
&XUUHQWO\�WKH�PDUNHW�RSHUDWHV�ILYH�GD\V�D�ZHHN��LQFOXGLQJ�ZHHNHQGV��ZLWK�
YDULRXV�RSHUDWLQJ�KRXUV��
�
5HFHQW�LQLWLDWLYHV�E\�WKH�&LW\�RI�0HOERXUQH�DQG�&LW\�:HVW�:DWHU�KDYH�UHGXFHG�
ZDWHU�FRQVXPSWLRQ�IURP������0/�LQ���������WR������0/�LQ����������
���
,QVWDOODWLRQ�RI�ZDWHU�PHWHUV��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�GHPDQG��
�
&XUUHQWO\�6KHGV�+�DQG�,��VHOOLQJ�RUJDQLF�IUXLW�DQG�YHJHWDEOHV�DQG�VSHFLDOLW\�
IRRGV��KDYH�QR�VWRUPZDWHU�FRQQHFWLRQ��7KH�VWRUPZDWHU�LQILOWUDWHV�WKURXJK�WKH�VRLO�
IRU�FROOHFWLRQ�E\�WKH�VWUHHW�GUDLQDJH�V\VWHP��&RXQFLO�LV�SUHVHQWO\�SODQQLQJ�WR�
XSJUDGH�WKH�VWRUPZDWHU�V\VWHP�ZLWKLQ�WKLV�ORZHU�PDUNHW�VHFWLRQ��ERXQGHG�E\�
9LFWRULD��(OL]DEHWK��7KHUU\�DQG�4XHHQ�6W���SURYLGLQJ�RSSRUWXQLWLHV�WR�LQFRUSRUDWH�
:68'�HOHPHQWV�WKURXJKRXW�WKH�VLWH��
�
�
����:68'�REMHFWLYHV�
�
7KH�REMHFWLYHV�DUH�WR�FRQVHUYH�SRWDEOH�PDLQV�ZDWHU�DQG�WUHDW�VWRUPZDWHU�WR�
9LFWRULDQ�EHVW�SUDFWLFH��

�7RWDO�:DWHUPDUN������WDUJHWV�DQ�DEVROXWH����SHU�FHQW�SRWDEOH�PDLQV�ZDWHU�
UHGXFWLRQ�IRU�&RXQFLO�PDUNHW�VLWHV��
���

�WUHDW�VWRUPZDWHU�UXQRII�WR�PHHW�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�VWRUPZDWHU�IURP�WKH�VLWH��7KHUHE\�UHGXFLQJ�SROOXWDQW�ORDGV�WR�WKH�
VWRUPZDWHU�V\VWHPV�DQG�3RUW�3KLOLS�%D\��
�



�
����6LWH�FRQVWUDLQWV�
�
4XHHQ�9LFWRULD�0DUNHW
V�KLVWRULFDO�VLJQLILFDQFH�KDV�DUFKLWHFWXUH�GDWLQJ�WR�WKH���WK�
FHQWXU\��DQG�DV�VXFK�DOO�UHGHYHORSPHQW�PXVW�EH�LQ�NHHSLQJ�ZLWK�VLWH
V�KHULWDJH�
FKDUDFWHU���
�
0HOERXUQH
V�ILUVW�FHPHWHU\�LV�VLWXDWHG�XQGHUQHDWK�WKH�PDUNHW�DQG�DGMDFHQW�FDU�
SDUN��6RPH�ERGLHV�ZHUH�H[KXPHG�DQG�UHPRYHG�WR�0HOERXUQH
V�*HQHUDO�
&HPHWHU\�EXW�DQ�HVWLPDWHG�������WR��������ERGLHV�UHPDLQ��
���&OHDUO\�WKLV�LV�D�
VLWH�WKDW�PXVW�EH�UHVSHFWHG�DQG�UHFRJQLVHG�DSSURSULDWHO\�LQ�DQ\�GHYHORSPHQW��
7KLV�OLPLWV�H[FDYDWLRQ�GHSWK�LQ�WKH�FDU�SDUN�DQG�SRWHQWLDO�XQGHUJURXQG�ZDWHU�
VWRUDJHV��
�
�
����2SSRUWXQLWLHV�RI�:68'�
�
:DWHU�XVDJH�WKURXJKRXW�WKH�VLWH�LV�KLJKO\�YDULDEOH�UDQJLQJ�IURP�ZDVKLQJ�IRRG�WR�
ZDVKLQJ�GRZQ�VKHG�DUHDV��7KH�PDUNHWV�SURFHVV�DQG�VHOO�ODUJH�TXDQWLWLHV�RI�
FRQVXPDEOH�IRRGV�LQFOXGLQJ�PHDW��ILVK��IUXLWV��YHJHWDEOHV�DQG�VSHFLDOLVHG�IRRG��
3RWDEOH�PDLQV�ZDWHU�VKRXOG�DOZD\V�EH�XVHG�IRU�IRRG�SUHSDUDWLRQ��
�
&XUUHQWO\�SRWDEOH�PDLQV�ZDWHU�LV�XVHG�IRU�WRLOHW�IOXVKLQJ�DQG�ZDVKLQJ�GRZQ�
PDUNHW�DUHDV��2SSRUWXQLWLHV�H[LVW�WR�XVH�UDLQZDWHU�IRU�WKHVH�SXUSRVHV��7KH�
4XHHQ�6W�WRLOHW�EORFN�FRQVXPHG����0/�\HDU��
���LQ����������&OHDQLQJ�SUDFWLFHV�
LQFOXGH�WKH�ZDVK�GRZQ�RI�VKHGV�$�	�%��+�	�,�ZLWK�SRWDEOH�PDLQV�ZDWHU��
5DLQZDWHU�VKRXOG�EH�XVHG�WR�ZDVK�GRZQ�WKHVH�VXUIDFHV��5RRI�UXQRII�UHTXLUHV�
PLQLPDO�WUHDWPHQW�EHIRUH�UHXVH��SURYLGHG�D�ILUVW�IOXVK�V\VWHP�LV�LQVWDOOHG��$Q�
HVWLPDWHG���0/�\HDU�UDLQZDWHU�GHPDQG�IRU�WRLOHW�IOXVKLQJ�DQG�ZDVK�GRZQ�
SXUSRVHV�LV�UHDOLVWLF�IRU�WKH�4XHHQ�9LFWRULD�PDUNHW��
�
4XHHQ�9LFWRULD�0DUNHW
V�URRI�DUHD�LV�DSSUR[����KD��SURYLGLQJ�D�VLJQLILFDQW�
FDWFKPHQW�DUHD��:LWK�UHIHUHQFH�WR�IDFW�VKHHW��D��D����P��VWRUDJH�YROXPH�ZLOO�
SURYLGH����SHU�FHQW�VXSSO\�UHOLDELOLW\�IRU�WKH�GHPDQGV�RI�WKH�VLWH��ZLWK�DGGLWLRQDO�
ZDWHU�UHTXLUHG�WR�VXSSOHPHQW�VXSSO\��)RU�H[DPSOH��WKH�VWRUDJH�YROXPH�FRXOG�EH�
RUJDQLVHG�LQ�D�WDQN�VHULHV�WKURXJKRXW�WKH�PDUNHW��IRU�H[DPSOH�D�VHULHV�RI����
WDQNV�����P�KLJK�DQG��P�GLDPHWHU��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�PDUNHW�VWRUPZDWHU�URRI�UXQRII�IURP�6KHGV�+�	�,��WKH�IRRG�FRXUW��PHDW�
DQG�GLDU\�KDOO�DUH�SUHVHQWO\�XQFRQQHFWHG��0DLQ�VWRUPZDWHU�LQIUDVWUXFWXUH�ZRUNV�
UHTXLUHV�GUDLQDJH�LQVWDOODWLRQ��7KLV�XSJUDGH�SUHVHQWV�DQ�RSSRUWXQLW\�IRU�
XQGHUJURXQG�VWRUPZDWHU�VWRUDJH�LQVWDOODWLRQ�VXFK�DV�WKH�5RFOD�
HFR5DLQ
�WDQNV��




���RU�HTXLYDOHQW��7KHVH�DUH�EDVLFDOO\�ODUJH�GLDPHWHU�FRQFUHWH�SLSHV�ZLWK�KLJK�
OHYHO�ZHLUV�WR�VWRUH�ZDWHU��2YHUIORZV�VSLOO�GLUHFWO\�LQWR�WKH�GUDLQDJH�V\VWHP��7KH�
DGGLWLRQDO�VWRUDJH�ZLOO�VXSSOHPHQW�WRLOHW�IOXVKLQJ�DQG�ZDVK�GRZQ�ZDWHU��WKHUHE\�
LQFUHDVLQJ�WKH�RYHUDOO�UDLQZDWHU�VXSSO\�UHOLDELOLW\��
�
6WRUPZDWHU�XSJUDGH�DQG�FDU�SDUN�UHGHYHORSPHQW�SURYLGHV�RSSRUWXQLWLHV�WR�WUHDW�
VWRUPZDWHU�DW�VRXUFH��&DU�SDUN�UHGHVLJQ�FDQ�WUHDW�VWRUPZDWHU�DW�VRXUFH�E\�
LQFRUSRUDWLQJ�LQWHJUDWHG�ELRUHWHQWLRQ�V\VWHPV��7KH�����+D�FDU�SDUN�UHTXLUHV�
���P��RI�ELRUHWHQWLRQ�V\VWHPV�WR�PHHW�WDUJHWV��7KHVH�V\VWHPV�DUH�GHVLJQHG�
OLQHDUO\�WR�ILW�EHWZHHQ�FDU�SDUNV��$UUDQJHPHQWV�FDQ�EH�GHVLJQHG�WR�YDOXH�WKH�
FHPHWHU\
V�KHULWDJH��E\�DSSURSULDWHO\�SODFLQJ�ZDONZD\V�DQG�ELRUHWHQWLRQ�
V\VWHPV��%LRUHWHQWLRQ�VZDOHV�KDYH�DQ�DYHUDJH�GHSWK�RI�����WR�����PP��KHQFH�
ZLOO�QRW�GLVWXUE�EXULDO�VLWHV��7KH�WUHDWHG�VWRUPZDWHU�FDQ�WKHQ�EH�FROOHFWHG�LQ�WKH�
XQGHUJURXQG�VWRUDJH�LQ�4XHHQ�6W�IRU�DGGLWLRQDO�WRLOHW�ZDWHU�VXSSO\��
�
6WRUPZDWHU�FROOHFWHG�IURP�4XHHQ�DQG�7KHUU\�6WUHHWV�FDQ�EH�GLUHFWHG�WKURXJK�
ELRUHWHQWLRQ�V\VWHPV��WUHDWLQJ�WKH�VWRUPZDWHU�EHIRUH�GLVFKDUJH�WR�WKH�GUDLQDJH�
V\VWHP��7KH�ELRUHWHQWLRQ�V\VWHPV�UHTXLUH����P��DQG���P��UHVSHFWLYHO\�DQG�FDQ�
EH�GHVLJQHG�WR�VXLW�VWUHHWVFDSH��
�
�
����:68'�3HUIRUPDQFH�
�
6WRUPZDWHU�WUHDWPHQW�ZLOO�PHHW�EHVW�SUDFWLFH�RI����SHU�FHQW�766�UHGXFWLRQ�����
SHU�FHQW�71�DQG�73�UHGXFWLRQ��$SSUR[LPDWHO\����������0/�\HDU�RI�SRWDEOH�PDLQV�
ZDWHU�FRQVHUYDWLRQ�LV�PD[LPLVHG�E\�XVLQJ�DSSURSULDWH�ZDWHU�IRU�WRLOHW�IOXVKLQJ�
DQG�ZDVK�GRZQ��
�
�
:DWHU�VHQVLWLYH�XUEDQ�GHVLJQ�RSWLRQV�IRU�4XHHQ�9LFWRULD�
0DUNHWV�
5DLQZDWHU�KDUYHVWHG�IURP�WKH�490�URRI���KD���6WRUPZDWHU�FDQ�EH�KDUYHVWHG�
IURP�WKH�FDU�SDUN������KD��IROORZLQJ�WUHDWPHQW�LQ�ELRUHWHQWLRQ�V\VWHPV��
�
�
8QGHUJURXQG�VWRUDJH�IRU�WUHDWHG�VWRUPZDWHU�UXQRII�IURP�FDU�SDUN�DQG�VKHGV�+�
	�,��VXFK�DV�WKH�
5RFOD
�W\SH�V\VWHPV��UHIHU�WR�ZZZ�LQYLVLEOHVWUXFWXUHV�FRP�DX���
�
5DLQZDWHU�XVHG�IRU�WRLOHW�IOXVKLQJ�LQ�WKH�4XHHQ�6W�WRLOHW�EORFN�
�
%LRUHWHQWLRQ�V\VWHPV�WUHDW�VWRUPZDWHU�E\�SK\VLFDO�DQG�ELRORJLFDO�SURFHVVHV�DV�
ZDWHU�LQILOWUDWHV�WKURXJK�WKH�YHJHWDWHG�PHGLD��3RWHQWLDO�H[LVWV�IRU�ELRUHWHQWLRQ�



V\VWHPV�LQ�FDUSDUN��4XHHQ�6W�DQG�7KHUU\�6W��%LRUHWHQWLRQ�V\VWHPV�FDQ�EH�
FRQILJXUHG�DV�FHOOV��VZDOHV�RU�WUHH�SODQWHU�JDUGHQV�WR�VXLW�DSSOLFDWLRQ��
�
:DVK�GRZQ�WR�VHZHU��5DLQZDWHU�VKRXOG�EH�XVHG�WR�ZDVK�GRZQ�KLJKO\�SROOXWHG�
DUHDV��6KHGV�$��%��+�	�,��PHDW�	�ILVK�DUHDV���+LJKO\�SROOXWHG�DUHDV�FRQWDLQ�KLJK�
RUJDQLF�ORDGV�IURP�IRRG�KDQGOLQJ��7KLV�ZDVK�GRZQ�VKRXOG�GLVFKDUJH�WR�VHZHU��$�
EXQGHG�DUHD�DURXQG�VKHGV�$�	�%�DQG�+�	�,�ZLOO�PLQLPLVH�FURVV�FRQWDPLQDWLRQ�
ZLWK�WKH�VWRUPZDWHU�QHWZRUN��7KH�VDPH�PHWKRG�FRXOG�EH�XVHG�IRU�WKH�QHZ�ELQ�
ZDVKGRZQ�DUHD�LQ�WKH�)UDQNOLQ�6WUHHW�VWRUHV��
�
*URVV�SROOXWDQW�WUDSV�DUH�SUHVHQWO\�VLWXDWHG�LQ�7KHUU\�DQG�9LFWRULD�6WUHHWV��7KH\�
UHPRYH�OLWWHU�DQG�ODUJH�SROOXWDQWV�DQG�FDQ�RSHUDWH�DW�KLJK�K\GUDXOLF�ORDGLQJ��
5HJXODU�PDLQWHQDQFH�LV�UHTXLUHG�WR�HQVXUH�HIIHFWLYH�RSHUDWLRQ��7KHLU�RSHUDWLRQ�
VKRXOG�EH�UHYLHZHG�LQ�WKH�FRQWH[W�RI�WKH�VLWH�VWRUPZDWHU�TXDOLW\�PDQDJHPHQW��
�
6WRUPZDWHU�XVHG�IRU�WRLOHW�IOXVKLQJ�LQ�WKH�4XHHQ�6W�WRLOHW�EORFN�DQG�ZDVK�GRZQ�
FRXOG�EH�VWRUHG�LQ�D����P��8QGHUJURXQG�VWRUDJH�WDQN�JLYLQJ�D����SHU�FHQW�
UHOLDELOLW\�IRU�SRWDEOH�ZDWHU�UHSODFHPHQW��)XUWKHU�LQYHVWLJDWLRQ�ZLOO�LGHQWLI\�
TXDQWLWLHV�RI�UDLQZDWHU�KDUYHVWHG�IRU�UHXVH�LQ�WKUHH�DGGLWLRQDO�WRLOHW�EORFNV��
�
'HPDQG�PDQDJHPHQW�VWUDWHJLHV�WKURXJKRXW�VLWH�LQFOXGLQJ�ZDWHU�HIILFLHQW�
ILWWLQJV��WRLOHWV��ORZ�IORZ�KLJK�SUHVVXUH�KRVHV��PHWHUHG�ZDWHU�WDSV�DQG�SUHVVXUH�
UHGXFWLRQ�YDOYHV���
�
�
%LRUHWHQWLRQ�V\VWHP�IRU�490�FDUSDUN�
�
&XUUHQWO\�WKH�ODUJH�RSHQ�FDUSDUN�FDSWXUHV�VWRUPZDWHU�UXQRII�DQG�GLVFKDUJHV�IORZ�
GLUHFWO\�WR�FRQYHQWLRQDO�GUDLQDJH�V\VWHPV�
�
%LRUHWHQWLRQ�V\VWHP���6WRUPZDWHU�LV�ILOWHUHG�WKURXJK�D�SUHVFULEHG�PHGLD��HJ��
VDQG��EHIRUH�EHLQJ�FROOHFWHG�E\�DQ�XQGHUO\LQJ�SHUIRUDWHG�SLSH�IRU�VXEVHTXHQW�
GLVFKDUJH�WR�D�VWRUPZDWHU�V\VWHP��
�
)LOWHU�PHGLD�IRU�WKH�ELRUHWHQWLRQ�V\VWHP�FDQ�UDQJH�IURP�FRDUVH�JUDYHO�WR�D�
VDQG�RUJDQLF�PXOFK�PL[��3URYLVLRQ�RI�D�XQGHUGUDLQ�XVLQJ�D�VORWWHG�SLSH�LV�
HVVHQWLDO�IRU�FROOHFWLRQ�DQG�FRQYH\DQFH�RI�ILOWHUHG�VWRUPZDWHU�WR�WKH�UHFHLYLQJ�
ZDWHU��
�
+HULWDJH�FRQFHUQV���490�LV�WKH�VLWH�RI�0HOERXUQH
V�ILUVW�FHPHWHU\�ZLWK�LWV�H[WHQW�
VKRZQ�LQ�WKH�ILJXUH�DERYH��%LRUHWHQWLRQ�V\VWHPV�FDQ�EH�GHVLJQHG�ZLWKLQ�DQ�
DOORZDEOH�H[FDYDWLRQ�GHSWK�DQG�SUHVHUYH�WKH�FHPHWHU\��2SSRUWXQLWLHV�H[LVW�WR�
HQKDQFH�WKH�VLWH�WR�UHFRJQL]H�WKH�FHPHWHU\
V�SUHVHQFH���VRXUFH���$XVWUDO�
$UFKDHRORJ\��FRQVHUYDWLRQ�SROLF\�IRU�ROG�0HOERXUQH�&HPHWHU\�UHSURGXFHG�DV�
)LJXUH�����4XHHQ�9LFWRULD�0DUNHW���0DVWHU�SODQ�������



�
%LRUHWHQWLRQ�V\VWHPV�FDQ�EH�FRQVWUXFWHG�DV�FHOOV�RU�PHGLDQ�VZDOH��7KH�
ELRUHWHQWLRQ�V\VWHPV�FDQ�EH�GHVLJQHG�ZLWKRXW�ORVV�RI�H[LVWLQJ�FDU�SDUN�VSDFHV�
HQKDQFLQJ�WKH�FDU�SDUN�DHVWKHWLFDOO\�DQG�IXQFWLRQDOO\���
�
3RURXV�3DYHPHQWV�$Q�DOWHUQDWLYH�WR�FRQYHQWLRQDO�URDG�SDYHPHQWV���PRGXODU�
SDYHPHQWV�FHOOV�ZLWK�JDSV�EHWZHHQ�FHOOV�WR�DOORZ�LQILOWUDWLRQ�RI�VWRUPZDWHU��7KHVH�
V\VWHPV�KDYH�WKH�FDSDFLW\�WR�GHWDLQ�VWRUPZDWHU�WR�DOORZ�LW�WR�LQILOWUDWH�LQWR�WKH�
VXEVXUIDFH��6RPH�SUH�WUHDWPHQW�RI�VWRUPZDWHU�LQIORZ�E\�PHDQV�RI�UHPRYDO�RI�
JURVV�SROOXWDQWV��DQG�FRDUVH�WR�PHGLXP�VL]H�VHGLPHQW�LV�GHVLUDEOH�WR�UHGXFH�WKH�
OLNHOLKRRG�RI�FORJJLQJ��
�
�
%LRUHWHQWLRQ�V\VWHP�4XHHQ��7KHUU\�DQG�(OL]DEHWK�
6WUHHWV�
�
%LRUHWHQWLRQ�SODQWHU�ER[HV���%LRUHWHQWLRQ�V\VWHPV�FDQ�EH�FRQVWUXFWHG�WR�
DFFRPPRGDWH�VWUHHW�WUHHV��7UHHV�DUH�ORZHUHG�ZLWK�DQ�LPSHUYLRXV�FRYHU��
6WRUPZDWHU�UXQRII�LV�FROOHFWHG�LQ�WKH�SODQWHU�ER[�ZKHUH�WHPSRUDU\�SRQGLQJ�
RFFXUV��:DWHU�LQILOWUDWHV�WKURXJK�WKH�PHGLD�DQG�LV�FROOHFWHG�E\�D�FRQYHQWLRQDO�
GUDLQDJH�V\VWHP��
�
%LRUHWHQWLRQ�V\VWHP���6WRUPZDWHU�LV�ILOWHUHG�WKURXJK�D�SUHVFULEHG�PHGLD��HJ��
VDQG��EHIRUH�EHLQJ�FROOHFWHG�E\�DQ�XQGHUO\LQJ�SHUIRUDWHG�SLSH�IRU�VXEVHTXHQW�
GLVFKDUJH�WR�D�VWRUPZDWHU�V\VWHP��
�
5HIHU�WR�IDFW�VKHHW��E�IRU�PRUH�LQIRUPDWLRQ��
�
4XHHQ�6W�DQG�7KHUU\�6W���2SSRUWXQLWLHV�H[LVW�IRU�ELRUHWHQWLRQ�V\VWHPV�WR�EH�
LQVWDOOHG�LQ�4XHHQ�DQG�7KHUU\�6WUHHWV�WR�WUHDW�VWRUPZDWHU�UXQRII��5HTXLUHG�
WUHDWPHQW�LV�GHSHQGHQW�RQ�WKH�URDG�FDWFKPHQW�DUHD�WR�EH�WUHDWHG��
�
(OL]DEHWK�6W���%LRUHWHQWLRQ�V\VWHPV�FDQ�EH�FRQVWUXFWHG�WR�WUHDW�IXUWKHU�
VWRUPZDWHU�LQ�(OL]DEHWK�6W�EHIRUH�GLVFKDUJH�WR�WKH�<DUUD�5LYHU��&RQILJXUDWLRQV�
FDQ�EH�FUHDWLYH�DQG�IOH[LEOH�WR�HQKDQFH�WKH�VWUHHWVFDSH�LQFOXGLQJ�WUHH�SODQWHUV��
FDVFDGLQJ�JDUGHQV�DQG�VZDOHV��+LJK�IORZV�ZLOO�EH�DFFRPPRGDWHG�E\�
FRQYHQWLRQDO�GUDLQDJH�LQIUDVWUXFWXUH��
�
(OL]DEHWK�6W�ZDV�WKH�VLWH�RI�
:LOOLDPV�&UHHN
�RU�
7RZQHQG�5LYHU
�EHIRUH�XUEDQ�
GHYHORSPHQW��:68'�FRXOG�LQFOXGH�D�ULYHU�WKHPH�UHFRJQLVLQJ�0HOERXUQH
V�SDVW�
ULYHU�LQ�D�UHYLWDOLVHG�VWUHHWVFDSH��
�
�



%LRUHWHQWLRQ�SODQWHUV���VHFWLRQ�
�
%LRUHWHQWLRQ�V\VWHPV�FDQ�EH�FRQILJXUHG�DV�FHOOV�RU�JDUGHQV�WR�VXLW�WKH�
VWUHHWVFDSH��%RWK�V\VWHPV�RSHUDWH�RQ�VLPLODU�SULQFLSOHV�WKDW�LQFOXGH�LQILOWUDWLQJ�
VWRUPZDWHU�WKURXJK�D�SUHVFULEHG�PHGLXP�ZLWK�GHQVH�YHJHWDWLRQ��%RWK�DOVR�
LQFOXGHWHPSRUDU\�ZDWHU�UHWHQWLRQ�WR�PD[LPLVH�WKH�YROXPH�WUHDWHG��
�
�
��5\GHU�2YDO�3DYLOLRQ��5R\DO�3DUN�
�
7KLV�FDVH�VWXG\�DSSOLHV�WR�D�VSRUWV�SDYLOLRQ�RZQHG�DQG�RSHUDWHG�E\�WKH�&LW\�RI�
0HOERXUQH��7KH�:68'�LGHDV�H[SUHVVHG�EHORZ�KDYH�QRW�EHHQ�LPSOHPHQWHG�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�LPSOHPHQWHG�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�
0HOERXUQH��
�
�
����1DWXUH�RI�WKH�GHYHORSPHQW�
6SRUWLQJ�DPHQLWLHV�DUH�EHLQJ�UHSODFHG�IRU�5\GHU��5DQVIRUG�DQG�0F$OLVWHU�RYDOV�LQ�
5R\DO�3DUN��7KH�SODQQHG�EXLOGLQJ�LQFOXGHV�WKH�LQVWDOODWLRQ�RI�QHZ�FKDQJH�URRPV��
VKRZHU�EORFNV�DQG�WRLOHWV��7KH�DPHQLWLHV�EORFN�FDWHUV�IRU�VSRUWLQJ�WHDPV�IRU�WKUHH�
RYDOV��7KHVH�IDFLOLWLHV�DUH�XVHG�E\�WKH�VSRUWLQJ�WHDPV�\HDU�URXQG��7KH\�KDYH�D�
KLJK�XVDJH�ZLWK�VSRUWLQJ�HYHQWV�KHOG�RQ�ZHHNHQGV�DQG�WUDLQLQJ�WKURXJKRXW�WKH�
ZHHN��
�
�
����:68'�REMHFWLYHV�

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

�WUHDW�VWRUPZDWHU�UXQRII�WR�PHHW�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�VWRUPZDWHU�IURP�WKH�VLWH��7KHUHE\�UHGXFLQJ�SROOXWDQW�ORDGV�WR�WKH�
VWRUPZDWHU�V\VWHPV�DQG�3RUW�3KLOLS�%D\��
�
�
����6LWH�FRQVWUDLQWV�
�



7KH�VSRUWLQJ�DPHQLWLHV�DUH�XVHG�VSRUDGLFDOO\�DQG�LQWHQVLYHO\��7KH�SHDN�ZDWHU�
GHPDQGV�RFFXU�GXULQJ�ZLQWHU�IRU�ZHHNHQGV�DQG�HYHQLQJV�PLUURULQJ�XVH��VSRUWLQJ�
PDWFKHV�DQG�WUDLQLQJ�VHVVLRQV��:DWHU�XVDJH�LV�SULPDULO\�IRU�VKRZHULQJ�DQG�WRLOHW�
IOXVKLQJ�ZLWK�D�VLPLODU�VSRUDGLF�GHPDQG��3DUN�LUULJDWLRQ�SHDNV�GXULQJ�VXPPHU�
SHULRGV�ZKHQ�IHZHU�SHRSOH�DUH�XVLQJ�WKH�DPHQLWLHV��
�
�
����2SSRUWXQLWLHV�RI�:68'�
�
7KH�FXUUHQW�ZDWHU�XVDJHV�ZLWKLQ�WKH�VLWHV�DUH�VKRZHULQJ��WRLOHW�DQG�XULQDO�
IOXVKLQJ��DQG�KDQG�EDVLQ�DQG�SRWDEOH��GULQNLQJ��ZDWHU�FRQVXPSWLRQ��3RWDEOH�
�GULQNLQJ�ZDWHU��PXVW�EH�XVHG�IRU�KDQG�EDVLQ�DQG�FROG�VKRZHU�ZDWHU�VXSSO\��
5DLQZDWHU�FDQ�EH�FDSWXUHG�IURP�WKH�DPHQLW\�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�PRUH�GHWDLO�
EHORZ�DVVXPLQJ�����SHRSOH�SHU�GD\�XVHG�WKH�DPHQLWLHV��DV�SURYLGHG�E\�
0HOERXUQH�&LW\�&RXQFLO���$YHUDJH�WRLOHW�GHPDQG�LV�DSSUR[LPDWHO\�����/�GD\�DQG�
KRW�ZDWHU�GHPDQG�LV�����/�GD\��
����
�
�
�
2SWLRQ���
�
7KH�EXLOGLQJ�SURYLGHV�D����P��FDWFKPHQW�IRU�KDUYHVWLQJ�UDLQZDWHU��&RQVLGHULQJ�
UDLQZDWHU�XVH�IRU�WRLOHW�IOXVKLQJ�DQG�UHIHUULQJ�WR�WKH�UDLQZDWHU�WDQN�VL]LQJ�FXUYHV�
IRU�D����/�GHPDQG�SHU����P��URRI�DUHD��
����UHIHU�WR�IDFW�VKHHW��D���D����N/�WDQN�
�L�H����SHU�FHQW�RI�WKH�URRI�DUHD��ZLOO�SURYLGH�DQ����SHU�FHQW�VXSSO\�UHOLDELOLW\��
6HFRQGO\��FRQVLGHULQJ�VXSSO\LQJ�KRW�ZDWHU�IURP�UDLQZDWHU�LV�OLPLWHG�E\�DYDLODEOH�
FDWFKPHQW��7KH�ODUJH�KRW�ZDWHU�GHPDQG�������/�GD\��FRPSDUHG�WR�DYDLODEOH�
FDWFKPHQW�����P���OLPLWV�IHDVLELOLW\�RI�WKLV�RSWLRQ�DQG�KHQFH�LV�LQDSSURSULDWH��
�
�
2SWLRQ���
�
7KH�DPHQLWLHV�EORFN�SURGXFHV�D�KLJK�YROXPH�RI�OLJKW�JUH\ZDWHU�IURP�VKRZHUV�WKDW�
FDQ�EH�WUHDWHG�DQG�UHXVHG��$VVXPLQJ����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�PDLQV�ZDWHU�VDYLQJV�IRU�WRLOHW�IOXVKLQJ�
ZLWK�DGGLWLRQDO�VDYLQJV�IURP�JDUGHQ�LUULJDWLRQ��&XUUHQWO\�WKH�RYDOV�DUH�QRW�
LUULJDWHG��ZLWK�SRWHQWLDO�LUULJDWLRQ�UHTXLUHPHQWV�WR�FKDQJH�LQ�WKH�IXWXUH��
�



/LJKW�JUH\ZDWHU�FRQWDLQV�FRQWDPLQDQWV�DQG�LV�XQILW�IRU�KXPDQ�FRQVXPSWLRQ��
7\SLFDOO\�WKHVH�FRQWDPLQDQWV�DUH�ORZ�OHYHOV�RI�EDFWHULD��IDHFDO�PDWWHU��RUJDQLF�
PDWWHU��PLFUR�RUJDQLVPV�DQG�GHWHUJHQWV��&DUH�PXVW�EH�WDNHQ�WR�OLPLW�KXPDQ�
H[SRVXUH�WR�JUH\ZDWHU��L�H��D�FORVHG�V\VWHP�LV�UHTXLUHG��DQG�WKXV�WUHDWPHQW�LV�
UHTXLUHG��
�
7HFKQRORJ\�VHOHFWLRQ�LV�GHSHQGHQW�RQ�GHVLUHG�ZDWHU�TXDOLW\��IRRWSULQW�DYDLODEOH�
DQG�WKH�RYHUDOO�WUHDWPHQW�WUDLQ��$�VXEVXUIDFH�ZHWODQG�LV�DSSURSULDWH�WR�WUHDW�WKH�
OLJKW�JUH\ZDWHU�IRU�WKLV�DSSOLFDWLRQ��UHTXLULQJ�DSSUR[LPDWHO\����P��ZLWK�DPSOH�
VSDFH�LQ�5R\DO�3DUN�WR�DFFRPPRGDWH�WKH�ZHWODQG��*UH\ZDWHU�ZLOO�UHTXLUH�IXUWKHU�
GLVLQIHFWLRQ��VXFK�DV�89�RU�FKORULQH�GLVLQIHFWLRQ��UHIHU�WR�IDFW�VKHHW��I���)LQDOO\�WKH�
VWRUDJH�WDQN�SURYLGHV�D�UHVHUYRLU�WR�PHHW�SXEOLF�IDFLOLW\�GHPDQG�WKDW�YDULHV�RYHU�D�
W\SLFDO�GD\�WR�VXSSO\��$�KHDGHU�WDQN�LV�UHTXLUHG�WR�SURYLGH�VXIILFLHQW�SUHVVXUH�DQG�
VWRUDJH�IRU�GHPDQG��
�
6WRUPZDWHU�WUHDWPHQW�LV�UHTXLUHG�LI�UDLQZDWHU�LV�QRW�KDUYHVWHG��)RU�H[DPSOH�
ELRUHWHQWLRQ�V\VWHPV���P���ZLOO�SURYLGH�VXIILFLHQW�WUHDWPHQW�WR�PHHW�EHVW�SUDFWLFH���
�
�
����:68'�3HUIRUPDQFH�
�
7KH�ZDWHU�UHXVH�RSWLRQV�DUH�VXPPDULVHG�LQ�7DEOH����*UHDWHU�SRWDEOH�PDLQV�
ZDWHU�VDYLQJV�DUH�DWWDLQHG�E\�D�JUH\ZDWHU�UHXVH�VFKHPH��3RWHQWLDO�H[LVWV�IRU�
LUULJDWLRQ�WR�EH�VXSSOLHG�E\�WKLV�SURMHFW�DQG�KHQFH�DOWHUV�RXWFRPH�WKRXJK�SODQQLQJ�
PXVW�DOVR�FRQVLGHU�ODUJHU�VFDOH�SURMHFWV�VXFK�DV�WKH�ZHWODQG�SURMHFW�LQ�5R\DO�
3DUN��
�
�
7DEOH����
2SWLRQV�DYDLODEOH�IRU�ZDWHU�UHXVH�
�
� :DWHU�VRXUFH� :DWHU�XVH� 3RWDEOH�PDLQV�ZDWHU�

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

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

�
6WRUPZDWHU�UXQRII�ZLOO�EH�WUHDWHG�WR�PHHW�9LFWRULDQ�EHVW�SUDFWLFH������UHGXFWLRQ�
RI�766�DQG����SHU�FHQW�71�DQG�73�UHGXFWLRQ���QRWLQJ�WKDW�KDUYHVWHG�UDLQZDWHU�
UHGXFHG�SRWHQWLDO�UXQRII�ZDWHU�DQG�KHQFH�UHTXLUHG�WUHDWPHQW��
�
�



5\GHU�2YDO�DPHQLWLHV���ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�
RSWLRQV�
�
237,21�����*UH\ZDWHU�WUHDWPHQW���OLJKW�JUH\ZDWHU��VKRZHU�ZDWHU��FDQ�EH�
FROOHFWHG��WUHDWHG�DQG�UHXVHG��6KRZHU�ZDWHU�FDQ�EH�GLUHFWHG�WR�D�VXEVXUIDFH�IORZ�
ZHWODQG��6HSDUDWH�SOXPELQJ�LV�UHTXLUHG�WR�VHSDUDWH�VKRZHU�ZDWHU�IURP�WRLOHW�
ZDVWHZDWHU��
�
,UULJDWLRQ���JUH\ZDWHU�FDQ�EH�XVHG�IRU�JDUGHQ�LUULJDWLRQ�LQ�5R\DO�3DUN�DQG�WKH�
LPPHGLDWH�YLFLQLW\�RI�5\GHU�2YDO��
�
6WRUPZDWHU�WUHDWPHQW���,I�QRW�FROOHFWHG��URRI�UXQRII�VKRXOG�EH�WUHDWHG�IRU�
H[DPSOH�XVLQJ�D�ELRUHWHQWLRQ�V\VWHP�WR�PHHW�9LFWRULDQ�EHVW�SUDFWLFH���
�
�
*UH\ZDWHU�WUHDWPHQW�SURFHVV�
�
7KH�PHVK�VFUHHQ�SK\VLFDOO\�UHPRYHV�ODUJHU�REMHFWV�IURP�WKH�SURFHVV��7KH�
VHSDUDWRU�UHPRYHV�IDWV��RLOV�DQG�JUHDVH��7KH�VXEVXUIDFH�IORZ�ZHWODQG�KDV�WKH�
GXDO�SXUSRVH�UHJXODWLQJ�
LQ
�IORZ�DQG�ZDWHU�WUHDWPHQW��6HGLPHQWDWLRQ�UHPRYHV�
ODUJHU�VL]HG�SROOXWDQW�DQG�GLVVROYHG�RUJDQLF�PDWWHU�LV�UHGXFHG�E\�WKH�ELRORJLFDO�
WUHDWPHQW��2UJDQLF�PDWHULDO�LI�XQUHPRYHG�FDQ�FDXVH�WKH�JUH\ZDWHU�WR�GLVFRORXU��
EHFRPH�DQDHURELF�DQG�JLYH�RII��RGRXUV��7KH�ZHWODQG�LV�YHU\�HIIHFWLYH�LQ�UHPRYDO�
RI�SDWKRJHQV��
�
237,21�����5DLQZDWHU�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�����PP�UDLQIDOO�WKHUHE\�
UHPRYLQJ�GHEULV�DQG�SROOXWDQW�ORDG��6FUHHQV�DQG�PHVKHV�VKRXOG�EH�LQVWDOOHG�RQ�
WKH�WDQN
V�LQOHWV�DQG�RXWOHWV�URRI�JXWWHUV�WR�SUHYHQW�GHEULV�FROOHFWLRQ�DQG�
PRVTXLWRV��
�
�
&URVV�6HFWLRQ�'HWDLO�RI�9HUWLFDO�8SIORZ�6XEVXUIDFH�
:HWODQG�
�
�
6XEVXUIDFH�ZHWODQGV�
�
6XEVXUIDFH�ZHWODQGV�DUH�D�SURYHQ�WHFKQRORJ\�WR�DGHTXDWHO\�UHPRYH�RUJDQLF�
PDWWHU�DQG�VXVSHQGHG�VROLGV��,Q�VXEVXUIDFH�IORZ�ZHWODQGV�DOO�WKH�IORZ�LV�WKURXJK�
WKH�VRLO�VXEVWUDWD��7KH�VRLO�W\SLFDOO\�KDV�D�KLJK�SHUPHDELOLW\�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�SUHGRPLQDWHO\�UHPRYHG�E\�
ELRORJLFDO�GHFRPSRVLWLRQ��5HIHU�WR�IDFW�VKHHW����IRU�PRUH�LQIRUPDWLRQ��
�
�
$SSURYDO�
�
(3$�9LFWRULD�DQG�&RXQFLO�DSSURYDO�LV�UHTXLUHG�IRU�JUH\ZDWHU�V\VWHPV�JUHDWHU�WKDQ�
����/�GD\��)RU�V\VWHPV�OHVV�WKDQ������/�GD\��&RXQFLO�DSSURYDO�LV�UHTXLUHG�IRU�
(3$�FHUWLILHG�V\VWHPV��
�
7KH�'HSDUWPHQW�RI�+XPDQ�6HUYLFHV�KDV�DOVR�SUHSDUHG�JXLGHOLQHV�IRU�WKH�
JUH\ZDWHU�UHXVH��DYDLODEOH�IURP�WKHLU�ZHEVLWH�
�ZZZ�KHDOWK�YLF�JRY�DX�HQYLURQPHQW����
�
�
0DLQWHQDQFH�
�
$GHTXDWH�SURYLVLRQ�IRU�GRZQWLPH��VXFK�DV�VFKHGXOHG�PDLQWHQDQFH��LV�UHTXLUHG��
$V�VXFK�WKH�WUHDWPHQW�V\VWHP�VKRXOG�LQFRUSRUDWH�D�E\SDVV�WR�VHZHU���
�
7KH�ZHWODQG�UHTXLUHV�ZHHGLQJ�DQG�W\SLFDO�ODQGVFDSH�PDLQWHQDQFH��'XULQJ�WKH�
HVWDEOLVKPHQW�SKDVH��DGGLWLRQDO�PDLQWHQDQFH�LV�UHTXLUHG�WR�HQVXUH�FRUUHFW�
YHJHWDWLRQ�JURZWK��
�
5HIHU�WR�WKH�&LW\�RI�0HOERXUQH
V�:68'�GRFXPHQW�IRU�DGGLWLRQDO�GLUHFWLRQ��
�
�
��'\QRQ�5G�&DQDO�
�
7KLV�FDVH�VWXG\�SURYLGHV�D�:68'�DOWHUQDWLYH�IRU�WUHDWLQJ�D�SROOXWHG�WLGDO�FDQDO�LQ�
:HVW�0HOERXUQH��1RW�\HW�LPSOHPHQWHG��WKH�GHVLJQ�LV�IXOO\�VXSSRUWHG�E\�WKH�&LW\�
RI�0HOERXUQH�DQG�IXQGLQJ�IRU�WKH�SURMHFW�LV�FXUUHQWO\�EHLQJ�VRXJKW��,W�LV�LQWHQGHG�
WKH�SURMHFW�ZLOO�EH�LPSOHPHQWHG�LQ�WKH�FRPLQJ�\HDUV��
�
�
����1DWXUH�RI�WKH�GHYHORSPHQW�
�
7KH�'\QRQ�5G�&DQDO�LV�D��NP�XQOLQHG�RSHQ�FKDQQHO�GUDLQ�WKDW�UXQV�DORQJ�WKH�
VRXWK�VLGH�RI�'\QRQ�5G�LQ�:HVW�0HOERXUQH��7KURXJK�D�FRPELQDWLRQ�RI�
LQDGHTXDWH�K\GUDXOLF�FDSDFLW\��SROOXWLRQ�DQG�ZHHG�LQIHVWDWLRQ�WKH�FDQDO�KDV�



FDXVHG�VLJQLILFDQW�FRQFHUQ�WR�&RXQFLO�DQG�WKH�JHQHUDO�FRPPXQLW\�LQFOXGLQJ�
FRQFHUQV�RI��

�RGRXUV��

�DOJDO�EORRPV��

�SRRU�YLVXDO�DPHQLW\��DQG�

�IORRGLQJ��
�
7KH�NH\�ZDWHU�TXDOLW\�LVVXHV�DUH�D�UHVXOW�RI�WKH�FRPELQDWLRQ�RI�XUEDQ�VWRUPZDWHU�
SROOXWLRQ�DQG�SRRU�K\GUDXOLF�HIILFLHQF\�RI�WKH�FDQDO�OHDGLQJ�WR�WKH�GHSRVLWLRQ�RI�
OLWWHU��VHGLPHQW�DQG�K\GURFDUERQV��7KH�LPSDFW�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�LPSURYH�ZDWHU�TXDOLW\��SUHYHQW�VWDJQDQW�ZDWHU�DQG�
LPSURYH�DTXDWLF�DQG�ULSDULDQ�KDELWDW��,PSURYLQJ�K\GUDXOLF�FRQGXFWLYLW\�ZLOO�
LQFUHDVH�WKH�FDQDO�IORZUDWH�DQG�WKHUHIRUH�PLQLPLVHV�IORRGLQJ�ULVN��6WRUPZDWHU�
TXDOLW\�DLPV�WR�PHHW�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�5RDG�&DQDO�LV�DQ�H[LVWLQJ�VWRUPZDWHU�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�VWRUPZDWHU�SLSHV��6WRUPZDWHU�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[LPDWHO\����P�$+'��DQG�

�OLPLWHG�DUHD�IRU�WUHDWPHQW�IRU�WKH�VXUURXQGLQJ�FDWFKPHQW��
�
�



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

�UHKDELOLWDWLQJ�WKH�H[LVWLQJ�FDQDO�LQWR�WZR�OLQHDU�HSKHPHUDO�ZHWODQG�V\VWHPV�WR�
WUHDW�VWRUPZDWHU��DQG�

�HQVXULQJ�WKDW�SURYLVLRQ�LV�PDGH�WR�GUDLQ�WKH�HSKHPHUDO�ZHWODQG�VR�WKDW�QR�
VWDQGLQJ�ZDWHU�LV�SUHVHQW��
�
6HFWLRQV�RI�WKH�HSKHPHUDO�ZHWODQG�LQ�WKH�YLFLQLW\�RI�PDMRU�VWRUPZDWHU�RXWIDOOV�ZLOO�
EH�FRQILJXUHG�WR�SURYLGH�VHGLPHQW�DQG�JURVV�SROOXWDQW�UHPRYDO��
�
6WRUPZDWHU�ZLOO�EH�VXEMHFWHG�WR�WHPSRUDU\�GHWHQWLRQ�LQ�WKH�ZHWODQGV�FRQWUROOHG�E\�
D�ULVHU�RXWOHW�VWUXFWXUH��7UHDWHG�VWRUPZDWHU�ZLOO�EH�GLVFKDUJHG�LQWR�D�QHZ�
VWRUPZDWHU�SLSH��DQG�WKHQ�WR�D�SXPSLQJ�VWDWLRQ��)ORZV�LQ�H[FHVV�RI�WKH�VWRUDJH�
FDSDFLW\�RI�WKH�HSKHPHUDO�ZHWODQG�ZLOO�RYHUIORZ�GLUHFWO\�LQWR�WKH�XQGHUJURXQG�
SLSH��7RSVRLO�ZRXOG�EH�DGGHG�WR�WKH�FDQDO�DQG�LW�ZRXOG�EH�SODQWHG�ZLWK�
HSKHPHUDO�ZHWODQG�SODQWV�ZKLOH�SUHVHUYLQJ�DV�PXFK�DV�SRVVLEOH�WKH�UHPQDQW�
YHJHWDWLRQ��7KH�HSKHPHUDO�ZHWODQGV�ZLOO�DOVR�SURYLGH�DGGLWLRQDO�IORRG�VWRUDJH�
GXULQJ�ODUJH�IORRG�HYHQWV��
�
7KH�H[LVWLQJ�FDQDO�EHG�ZLOO�EH�FDSSHG�WR�FRQWDLQ�H[LVWLQJ�FRQWDPLQDWHG�VLOW��7KH�
EDVH�RI�WKH�ZHWODQG�ZLOO�EH�VHW�DW����P�$+'�WR�DYRLG�JURXQGZDWHU�LQWUXVLRQ�
DQG�RU�H[SRVXUH�RI�&RRGH�,VODQG�6LOWV��7KH�PDMRULW\�RI�WKH�VWRUPZDWHU�SLSH�
LQYHUWV�IURP�WKH�QRUWK�RI�'\QRQ�5G�DUH�ORZHU�WKDQ�WKH�ZHWODQG�EDVH�DV�VR�ZLOO�EH�
FRQQHFWHG�GLUHFWO\�WR�WKH�QHZ�VWRUPZDWHU�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�HPSOR\HG�WR�HQVXUH�WKDW�WKH�OLQHDU�
ZHWODQGV�DUH�FRPSOHWHO\�GUDLQHG�GXULQJ�GU\�SHULRGV�WKXV�QRW�OHDYLQJ�DQ\�ORFDOL]HG�
SRROV�RI�VKDOORZ�VWDQGLQJ�ZDWHU��
�
�
����:68'�3HUIRUPDQFH�
�
7KH�WDEOH�EHORZ�VKRZV�WKH�H[SHFWHG�ZDWHU�TXDOLW\�RXWFRPH�IRU�WKH�ZHWODQG�
EDVHG�RQ�086,&�PRGHOLQJ��
�
3ROOXWDQW� 7RWDO�6XVSHQGHG�

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

3ROOXWDQW�5HPRYDO� ���� ���� ����
�
7KH�K\GURORJLF�HIIHFWLYHQHVV�LV����SHU�FHQW��WKDW�LV�WKH�SHUFHQWDJH�RI�PHDQ�
DQQXDO�UXQRII�YROXPH�IURP�FDWFKPHQWV�GUDLQLQJ�LQWR�WKH�ZHWODQG�WKDW�LV�WUHDWHG�E\�
WKH�ZHWODQG��7KLV�UHSUHVHQWV�WKH�PD[LPXP�FDWFKPHQW�WUHDWPHQW�ZLWKLQ�WKH�
DYDLODEOH�DUHD��



�
�
��'RGGV�6W���VWUHHWVFDSH�UHQHZDO�
�
7KLV�FDVH�VWXG\�KDV�QRW�\HW�EHHQ�LPSOHPHQWHG��,W�RXWOLQHV�:68'�LQLWLDWLYHV�WKDW�
FDQ�EH�DSSOLHG�WR�D�VWUHHWVFDSH��'LVFXVVLRQV�KDYH�EHHQ�KHOG�ZLWK�SDUWQHUV��DQG�
IXQGLQJ�LV�EHLQJ�VRXJKW�WR�LPSOHPHQW�WKH�SURMHFW�LQ�WKH�FRPLQJ�\HDUV��
�
�
����1DWXUH�RI�WKH�GHYHORSPHQW�
�
'RGG�6W�LV�VLWXDWHG�EHKLQG�WKH�9LFWRULD�&ROOHJH�RI�WKH�$UWV��ZLWK�WKH�VHFWLRQ�
EHWZHHQ�6RXWKEDQN�%RXOHYDUG�DQG�*UDQW�6WUHHW�EHLQJ�XSJUDGHG��7KLV�XSJUDGH�
UHSUHVHQWV�D�FRQWHPSRUDU\�VWUHHWVFDSH�UHQHZDO��7KH�WUDIILF�LV�SUHGRPLQDWHO\�
SHGHVWULDQ�ZLWK�WKH�VWUHHWVFDSH�EHLQJ�UHGHVLJQHG�WR�EORFN�WKURXJK�URDG�WUDIILF��$Q�
RSHQ�SHGHVWULDQ�DUHD�LV�SODQQHG�ZLWK�FRQWHPSRUDU\�VWUHHWVFDSH�ODQGVFDSLQJ��
7KH�RSHQ�VSDFH�LV�DGMDFHQW�WR�WKH�'UDPD�7KHDWUH�DQG�SURYLGHV�RSRUWXQLWLHV�IRU�
FRPPXQLW\�DFWLYLWLHV��VXFK�DV�RSHQ�DLU�GDQFHV��
�
$�ULYHU�WKHPH�KDV�EHHQ�VXJJHVWHG�IRU�WKH�VWUHHW��)ORZLQJ�OLQHV�DQG�IRUPV��ZDWHU�
DQG�LQWHJUDWHG�VWRUPZDWHU�WUHDWPHQWV�DUH�LQGLFDWLYH�RI�D�ULYHU�FRPSOHPHQWLQJ�WKH�
VWUHHWVFDSH�WKHPH��
�
/LPLWHG�YHKLFXODU�WUDIILF�DFFHVV�LV�UHTXLUHG�IRU�WKH�FROOHJH
V�EXLOGLQJV�WR�FDWHU�IRU�
WKH�$UWV�FHQWUH�GLYHUVH�DFWLYLWLHV��7UDIILF�LV�H[SHFWHG�WR�EH�LQIUHTXHQW��WKRXJK�
WKHUH�LV�SRWHQWLDO�IRU�ODUJH�YHKLFOHV�IRU�GHOLYHULHV��
�
�
����:68'�REMHFWLYHV�

�7RWDO�:DWHUPDUN������WDUJHWV�DQ�DEVROXWH����SHU�FHQW�SRWDEOH�PDLQV�ZDWHU�
UHGXFWLRQ�IRU�FRXQFLO�SDUNV�DQG�JDUGHQV�VLWHV��
����

�WUHDW�VWRUPZDWHU�UXQRII�WR�PHHW�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�VWRUPZDWHU�IURP�WKH�VLWH��7KHUHE\�UHGXFLQJ�SROOXWDQW�ORDGV�WR�WKH�
VWRUPZDWHU�V\VWHPV�DQG�3RUW�3KLOLS�%D\��
�
�
����6LWH�FRQVWUDLQWV�
�



3URYLVLRQ�IRU�DQ�RSHQ�SXEOLF�VSDFH�LV�UHTXLUHG�E\�WKH�9LFWRULDQ�&ROOHJH�RI�WKH�
$UWV��ZLWK�DQ�RSHQ�DUHD�DGMDFHQW�WR�WKH�GUDPD�VFKRRO�GHVLUDEOH�WR�KROG�RXWGRRU�
GDQFHV�DQG�SHUIRUPDQFHV��6WUHHWVFDSH�LV�GHVLJQHG�WR�FRQIRUP�WR�PRGHUQ�
UHTXLUHPHQWV�IRU�SXEOLF�RSHQ�VSDFH�DQG�IRRWSDWK�ZLGHQLQJ��
�
9HKLFXODU�WUDIILF�DFFHVV�LV�UHTXLUHG�IRU�WKH�9LFWRULDQ�&ROOHJH�RI�WKH�$UWV��
�
�
����2SSRUWXQLWLHV�RI�:68'�
2SSRUWXQLWLHV�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&$�VHFRQGDU\�VFKRRO�DQG�WKH�
EXLOGLQJ�GHVLJQDWHG�DV�SRVVLEOH�IXWXUH�VWXGLR�VSDFH�UXQ�LQWR�'RGG�6W��,QVWDOODWLRQ�
RI�D�QHZ�JXWWHU�WR�FROOHFW�URRI�UXQRII�LV�UHTXLUHG��7KH�JXWWHU�FDQ�UXQ�DORQJ�WKH�WRS�
RI�WKH�EXLOGLQJ��IORZLQJ�LQWR�D�VWRUDJH�WDQN��
�
5RRI�UXQRII�UHTXLUHV�PLQLPDO�WUHDWPHQW�IRU�UHXVH��SURYLGHG�D�ILUVW�IOXVK�GHYLFH�LV�
LQVWDOOHG��7KH�UDLQZDWHU�SURYLGHV�DQ�H[FHOOHQW�UHVRXUFH�IRU�SROLFH�VWDEOHV��:DWHU�
LV�XVHG�LQ�WKH�DGMDFHQW�SROLFH�VWDEOHV�IRU�KRUVHV�DQG�WKH�ZDVK�GRZQ�RI�KRUVHV�
DQG�VWDEOHV��2SSRUWXQLWLHV�H[LVW�IRU�URRI�UXQRII�WR�EH�XVHG�LQ�WKH�9&$�VHFRQGDU\�
VFKRRO�IRU�WRLOHW�IOXVKLQJ��
�
3ODQQHG�EXLOGLQJV��VXFK�DV�WKH�<DUUD�$UWV�&HQWUH��VKRXOG�LQFRUSRUDWH�:68'�LQWR�
WKHLU�GHVLJQ��PDQDJLQJ�DQG�WUHDWLQJ�WKHLU�VWRUPZDWHU�RQVLWH��5RRI�UXQRII�FDQ�EH�
XVHG�DSSURSULDWHO\�VXFK�DV�IRU�WRLOHW�IOXVKLQJ�RU�JDUGHQ�LUULJDWLRQ��
�
6WRUPZDWHU�UXQRII�ZLOO�EH�FDSWXUHG�IURP�WKH�VWUHHW�DQG�WUHDWHG��WKURXJK�D�
FRQVWUXFWHG�OLQHDU�ZHWODQG��ZKLFK�ZLOO�FRPSOHPHQW�WKH�ULYHU�ODQGVFDSH�WKHPH��$Q�
DUFK�VKDSH�DURXQG�WKH�RSHQ�VSDFH�ZLOO�GHILQH�WKH�SHUIRUPDQFH�DUHD��7KH�ZHWODQG�
FDQ�EH�OLQHG�ZLWK�EHQFKHV�WR�SURYLGH�VLWWLQJ�DQG�D�EDUULHU�WR�WKH�ZHWODQG��$�EULGJH�
RYHU�WKH�ZHWODQG�QHDU�WKH�FROOHJH�ZLOO�DOORZ�WUDIILF�DFFHVV�DQG�FRQWULEXWH�WKH�ULYHU�
WKHPH��7KLV�:68'�HOHPHQW��WKH�IUHH�IORZ�VXUIDFH�ZHWODQG��ZLOO�HQKDQFH�WKH�
VWUHHWVFDSH�ULYHU�WKHPH��
�
7KH�IUHH�VXUIDFH�ZHWODQG�ZLOO�UHPRYH�VXVSHQGHG�VROLGV�DQG�QXWULHQWV�ZLOO�UHTXLUH�
D�VXUIDFH�DUHD�RI�����P��WR�WUHDW�WKH������P��LPSHUYLRXV�XSVWUHDP�FDWFKPHQW�WR�
EHVW�SUDFWLFH��UHIHU�WR�IDFW�VKHHW��E���$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�WUHDWPHQW�
HIIHFWLYHQHVV��
�



7KH�ZHWODQG�ZLOO�FRQVLVW�RI�D�YHJHWDWHG�UHHG�EHG�ZLWK�D�SHUPDQHQW�SRRO�GHSWK�RI�
���PP��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�UHPRYDO��9HJHWDWLRQ�DOVR�DVVLVWV�IORZ�PDQDJHPHQW�E\�UHGXFLQJ�ZDWHU�
YHORFLW\�WKHUHE\�HQFRXUDJLQJ�VHGLPHQWDWLRQ��
�
+LJK�IORZV�ZLOO�EH�DFFRPPRGDWHG�E\�GLUHFWLQJ�RYHUIORZ�GLUHFWO\�WR�WKH�
FRQYHQWLRQDO�VWRUPZDWHU�GUDLQDJH��
�
$W�WKH�*UDQW�6W�HQG�RI�'RGG�6W��LQVXIILFLHQW�ZHWODQG�WUHDWPHQW�LV�DYDLODEOH��
6WRUPZDWHU�UXQRII�IURP�WKLV�DUHD�ZLOO�EH�WUHDWHG�LQ�ELRUHWHQWLRQ�V\VWHPV��
%LRUHWHQWLRQ�V\VWHPV�ZLOO�EH�GHVLJQHG�WR�VXLW�ODQGVFDSLQJ�UHTXLUHPHQWV�VXFK�DV�D�
WUHH�SODQWHU�RU�D�JDUGHQ�EHG�FRQILJXUDWLRQ�FRQVLGHULQJ�WKH�VPDOO�FDWFKPHQW�DUHD�
WR�EH�WUHDWHG��
�
7UHDWHG�VWRUPZDWHU�IURP�WKH�ZHWODQG�DQG�ELRUHWHQWLRQ�V\VWHPV�SURYLGH�DGGLWLRQDO�
RSSRUWXQLWLHV�IRU�ZDWHU�UHXVH�LQFOXGH�WKH�LUULJDWLRQ�RI�SXEOLF�RSHQ�VSDFH�DUHDV�
VXFK�DV�WKH�SDUN�LQ�*UDQW�6W��
�
�
����:68'�3HUIRUPDQFH�
�
6WRUPZDWHU�UXQRII�ZLOO�EH�WUHDWHG�WR�PHHW�9LFWRULDQ�EHVW�SUDFWLFH�����SHU�FHQW�
UHGXFWLRQ�RI�766�DQG����SHU�FHQW�71�DQG�73�UHGXFWLRQ���3RWDEOH�PDLQV�ZDWHU�
FRQVXPSWLRQ�ZLOO�EH�UHGXFHG�E\�VXSSOHPHQWLQJ�LUULJDWLRQ�ZDWHU�DQG�UDLQZDWHU�XVH�
LQ�WKH�SROLFH�VWDEOHV��
�
'RGGV�6W���ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�RSWLRQV�
�
�
%LRUHWHQWLRQ�V\VWHP�
�
6WRUPZDWHU�UXQRII�DW�*UDQW�6W�HQG�WUHDWHG�LQ�ELRUHWHQWLRQ�FHOO�ZLWK�FRQILJXUDWLRQ�
GHVLJQHG�WR�VXLW�VWUHHWVFDSH�GHVLJQ��
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&RQVWUXFWHG�ZHWODQG�
�
$�FRQVWUXFWHG�ZHWODQG�ZLOO�WUHDW�FDSWXUHG�VWRUPZDWHU�UXQRII�IURP�'RGGV�6W��7KH�
ZHWODQG�FDQ�EH�FRQILJXUHG�OLQHDUO\�DORQJ�WKH�OHQJWK�RI�WKH�VWUHHW�DQG�FRQVWUXFWHG�
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V\VWHPV�XVH�HQKDQFHG�VHGLPHQWDWLRQ��ILQH�ILOWUDWLRQ�DQG�ELRORJLFDO�XSWDNH�
SURFHVVHV�WR�UHPRYH�SROOXWDQWV�IURP�VWRUPZDWHU��5HIHU�WR�IDFW�VKHHW��E�IRU�PRUH�
LQIRUPDWLRQ��
�
�
6WUHHWVFDSH�UHQHZDO�
�
$�FRQVWUXFWHG�ZHWODQG�ZLOO�WUHDW�FDSWXUHG�VWRUPZDWHU�UXQRII�IURP�'RGGV�6W��7KH�
ZHWODQG�FDQ�EH�FRQVWUXFWHG�ZLWK�KDUG�HGJHV�IRU�D�FRQWHPSRUDU\�VWUHHWVFDSH��
�
�
*DUGHQ�LUULJDWLRQ�
�
3XEOLF�RSHQ�VSDFH�LQ�*UDQW�6W�FDQ�EH�ZDWHUHG�E\�WUHDWHG�VWRUPZDWHU�IURP�'RGGV�
6W�ZHWODQG��
�
�
5DLQZDWHU�KDUYHVWLQJ�
�
&DSWXULQJ�URRI�UXQRII�IURP�3ROLFH�VWDEOHV�DQG�'RGGV�6W�EXLOGLQJV�WKHUHE\�
PLQLPLVLQJ�VWRUPZDWHU�UXQRII�DQG�GLVFKDUJH��5RRI�UXQRII�FRXOG�EH�XVHG�IRU�
KRUVHV�DQG�ZDVKLQJ�GRZQ�VWDEOHV��
�
�
&RQVWUXFWHG�ZHWODQG�ZLWK�KDUG�HGJHV�
�
�
:HWODQG�SURFHVVHV�
�
7KH�ZHWODQG�SURFHVVHV�DUH�HQJDJHG�E\�VORZO\�SDVVLQJ�UXQRII�WKURXJK�KHDYLO\�
YHJHWDWHG�DUHDV�ZKHUH�SODQWV�ILOWHU�VHGLPHQWV�DQG�SROOXWDQWV�IURP�WKH�ZDWHU��
%LRILOPV�WKDW�JURZ�RQ�WKH�SODQWV�FDQ�DEVRUE�QXWULHQWV�DQG�RWKHU�DVVRFLDWHG�
FRQWDPLQDQWV��
�
�
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�
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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�FOLPDWH��)ORZ�DQG�ZDWHU�OHYHO�YDULDWLRQV�DQG�PD[LPXP�YHORFLWLHV�DUH�
LPSRUWDQW�FRQVLGHUDWLRQV�DQG�FDQ�EH�FRQWUROOHG�ZLWK�DQ�DSSURSULDWH�RXWOHW�
VWUXFWXUH��
�
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:HWODQG�PDLQWHQDQFH�
�
6HGLPHQW�EDVLQV�UHTXLUHV�PDLQWHQDQFH�HYHU\�WZR���ILYH�\HDUV�WR�UHPRYH�FRDUVH�
VHGLPHQWV��7KH�ZHWODQG�UHTXLUHV�ZHHGLQJ�DQG�W\SLFDO�ODQGVFDSH�PDLQWHQDQFH��
'XULQJ�WKH�HVWDEOLVKPHQW�SKDVH��DGGLWLRQDO�PDLQWHQDQFH�LV�UHTXLUHG�WR�HQVXUH�
FRUUHFW�YHJHWDWLRQ�JURZWK��
�
3XEOLF�RSHQ�VSDFH���D�GDQFH�DUHD�LV�UHTXLUHG�LQ�IURQW�RI�WKH�'UDPD�WKHDWUH��7KH�
ZHWODQG�FDQ�EH�GHVLJQHG�WR�GHILQH�WKH�SXEOLF�RSHQ�VSDFH�DUHD��
�
+DUG�HGJHV�FDQ�EH�XVHG�ZLWK�FRQVWUXFWHG�ZHWODQGV�WR�VXLW�FRQWHPSRUDU\�
ODQGVFDSH��
�
5LYHU�WKHPH���WKH�VWUHHWVFDSH�FDQ�EH�FRQILJXUHG�WRQ�LQFOXGH�D�ULYHU�WKHPH��
�
6HFWLRQ�7KUHH�
:DWHU�6HQVLWLYH�8UEDQ�'HVLJQ��:68'��)DFW�6KHHWV�
,QWURGXFWLRQ��
)DFW�6KHHW����6DYLQJ�:DWHU��
)DFW�6KHHW��D��5DLQZDWHU�WDQNV��JHQHUDO��
)DFW�VKHHW��E��5DLQZDWHU�WDQNV�IRU�WKH�KRXVHKROG��
)DFW�6KHHW��D��9HJHWDWHG�VZDOHV�DQG�EXIIHU�VWULSV��
)DFW�6KHHW��E��%LRUHWHQWLRQ�V\VWHPV��
)DFW�6KHHW��F��6HGLPHQWDWLRQ��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�WUHDWPHQW�SURFHVVHV��6XVSHQGHG�JURZWK�V\VWHPV��
)DFW�VKHHW��E��%LRORJLFDO�WUHDWPHQW�SURFHVVHV��)L[HG�JURZWK�V\VWHPV��
)DFW�VKHHW��F��%LRORJLFDO�WUHDWPHQW�SURFHVVHV��5HFLUFXODWLQJ�PHGLD�ILOWHUV��
)DFW�VKHHW��G��6HSDUDWLRQ��VDQG�DQG�GHSWK�ILOWUDWLRQ��
)DFW�VKHHW��H��6HSDUDWLRQ��PHPEUDQH�ILOWUDWLRQ��
)DFW�VKHHW��I��'LVLQIHFWLRQ��
)DFW�6KHHWV��
�
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�
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�
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�
7KH�PDLQ�FKDUDFWHULVWLFV�IRU�HDFK�:68'�HOHPHQW�DUH�VXPPDULVHG�LQ�7DEOH�2QH��
�
�
7RZDUGV�KLJK�TXDOLW\�ZDWHUZD\V�
�
$V�H[SODLQHG�LQ�VHFWLRQ�RQH��:68'�LV�DERXW�LPSURYLQJ�ZDWHUZD\�KHDOWK�DQG�
UHGXFLQJ�FRQVXPSWLRQ�RI�SRWDEOH�ZDWHU�UHVRXUFHV��:DWHUZD\�UHKDELOLWDWLRQ�
UHGXFHV�SROOXWDQWV�LQ�FUHHNV��ULYHUV�DQG�ED\V�WKURXJK�PLPLFNLQJ�QDWXUDO�ZDWHUZD\�
V\VWHPV��9HJHWDWLRQ�VHOHFWLRQ��VWDELOLVDWLRQ�RI�WKH�ZDWHUZD\��DGHTXDWH�IORRG�
FRQYH\DQFH�DQG�DQ�DSSURSULDWH�K\GURORJLF�UHJLPH�DOO�QHHG�WR�EH�FRQVLGHUHG��
�
:DWHUZD\V�LQFOXGLQJ�3RUW�3KLOOLS�%D\��WKH�<DUUD�5LYHU��WKH�0DULE\UQRQJ�5LYHU�DQG�
0RRQHH�3RQGV�&UHHN�DUH�SRSXODU�UHFUHDWLRQ�DUHDV�IRU�RXU�FRPPXQLWLHV��
,PSURYHG�ZDWHUZD\V�KHOS�SURPRWH�DSSUHFLDWLRQ�RI�RXU�QDWXUDO�HQYLURQPHQW�DQG�
LWV�HFRORJLFDO�YDOXH��,PSURYHG�ZDWHUZD\V�FDQ�DOVR�LPSURYH�SURSHUW\�YDOXHV�RI�
VXUURXQGLQJ�DUHDV��
�
,Q�WKH�&LW\�RI�0HOERXUQH��WKH�K\GURORJLF�UHJLPH�RI�ZDWHUZD\V�KDV�EHHQ�GUDVWLFDOO\�
FKDQJHG�WKURXJK�VWUDLJKWHQLQJ��ZLGHQLQJ��EDQN�VWDELOLW\�DQG�LQIUDVWUXFWXUH�
GHYHORSPHQW��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�PRUH�HIIHFWLYHO\��:DWHUZD\V�QHHG�WR�EH�VWDEOH�IURP�
HURVLRQ��SURYLGH�KDELWDW�IRU�DTXDWLF�DQG�WHUUHVWULDO�VSHFLHV��DQG�HQKDQFH�WKH�
XUEDQ�DQG�QDWXUDO�HQYLURQPHQWV��



�
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E\�
SK\VLFDO�
SURFHVV�

3ROOXWDQW�
UHPRYDO�
E\�
ELRORJLFDO�
WUHDWPHQW�

'HVLJQHG�IRU�
ZDWHU�IORZ�
�FRQYH\DQFH��

:DWHU�
UHWHQWLRQ�

8UEDQ�
'HVLJQ�
4XDOLWLHV�

�� :LVH�ZDWHU�XVH� �� �� �� �� ��
�� 5DLQZDWHU�WDQNV� 3ULPDU\�

SXUSRVH��
'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

3ULPDU\�
SXUSRVH�

'RHV�QRW�
FRQWULEXWH�

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

3ULPDU\�
SXUSRVH��

6RPH�
LPSDFW�EXW�
QRW�
SULPDU\�
SXUSRVH��

3ULPDU\�
SXUSRVH��

'RHV�QRW�
FRQWULEXWH��

3ULPDU\�
SXUSRVH��

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

3ULPDU\�
SXUSRVH��

3ULPDU\�
SXUSRVH��
�

3ULPDU\�
SXUSRVH��
�VZDOH��

6RPH�
LPSDFW�EXW�
QRW�
SULPDU\�
SXUSRVH��

3ULPDU\�
SXUSRVH��

�F� 6HGLPHQWDWLRQ�
�VHWWOLQJ��

3ULPDU\�
SXUSRVH��

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

3ULPDU\�
SXUSRVH�

6RPH�
LPSDFW�EXW�
QRW�
SULPDU\�
SXUSRVH��

�G� *URVV�SROOXWDQW�
WUDS�

3ULPDU\�
SXUSRVH��

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

�D� 6XEVXUIDFH�IORZ�
ZHWODQGV�

3ULPDU\�
SXUSRVH��

3ULPDU\�
SXUSRVH�

'RHV�QRW�
FRQWULEXWH��

6RPH�
LPSDFW�EXW�
QRW�
SULPDU\�
SXUSRVH��

3ULPDU\�
SXUSRVH��

�E� )UHH�VXUIDFH�
IORZ�ZHWODQGV�

3ULPDU\�
SXUSRVH��

3ULPDU\�
SXUSRVH�

'RHV�QRW�
FRQWULEXWH��

6RPH�
LPSDFW�EXW�

3ULPDU\�
SXUSRVH��



QRW�
SULPDU\�
SXUSRVH��

�F� 3RQGV�DQG�
ODNHV�

3ULPDU\�
SXUSRVH��

6RPH�
LPSDFW�EXW�
QRW�
SULPDU\�
SXUSRVH��

'RHV�QRW�
FRQWULEXWH��

6RPH�
LPSDFW�EXW�
QRW�
SULPDU\�
SXUSRVH��

3ULPDU\�
SXUSRVH��

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

'RHV�QRW�
FRQWULEXWH��

3ULPDU\�
SXUSRVH��

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

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

'RHV�QRW�
FRQWULEXWH��

3ULPDU\�
SXUSRVH��

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

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

3ULPDU\�
SXUSRVH�

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

�G� 'HSWK�ILOWUDWLRQ� 3ULPDU\�
SXUSRVH�

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

�H� 0HPEUDQH�
ILOWUDWLRQ�

3ULPDU\�
SXUSRVH�

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

'RHV�QRW�
FRQWULEXWH��

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

3ULPDU\�
SXUSRVH�

'RHV�QRW�
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�
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:LVH�ZDWHU�XVH�
�
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�
6XSSO\LQJ�GULQNLQJ�ZDWHU�WR�0HOERXUQH�LV�DQ�LQFUHDVLQJ�FKDOOHQJH��$�JURZLQJ�
SRSXODWLRQ��HQYLURQPHQWDO�IORZ�GHPDQGV��DQG�WKH�SRWHQWLDO�RI�UHGXFHG�UDLQIDOO�
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ZDWHU��&OHDUO\��LW�LV�YLWDO�WKDW�HYHU\RQH�LQ�$XVWUDOLD�LPSURYHV�WKH�ZD\�SUHFLRXV�
ZDWHU�UHVHUYHV�DUH�XVHG��
�
'HPDQG�0DQDJHPHQW�
�
1R�PDWWHU�ZKHUH�ZDWHU�FRPHV�IURP��VLJQLILFDQW�VDYLQJV�FDQ�EH�PDGH�E\�XVLQJ�LW�
PRUH�HIIHFWLYHO\��'HPDQG�PDQDJHPHQW��RU�PDQDJLQJ�\RXU�GHPDQG�IRU�ZDWHU��
FDQ�EH�DFKLHYHG�E\�FKDQJLQJ�RXU�ZDVWHIXO�KDELWV�DQG�E\�ILWWLQJ�ZDWHU�HIILFLHQW�
GHYLFHV��,QIRUPDWLRQ�DQG�LQFHQWLYHV�UHODWHG�WR�LPSURYLQJ�ZDWHU�HIILFLHQF\�LQ�\RXU�
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VRPHWLPHV�ZDVWHIXOO\��7KH�1DWLRQDO�:DWHU�&RQVHUYDWLRQ�/DEHOOLQJ�6FKHPH�ZDV�
UHFHQWO\�GHYHORSHG�IRU�ZDWHU�DSSOLDQFHV�VXFK�DV�VKRZHU�KHDGV��ZDVKLQJ�
PDFKLQHV��WRLOHWV�DQG�GLVKZDVKHUV��WR�KHOS�LQFUHDVH�WKH�SXUFKDVH�RI�ZDWHU�
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ZDWHUHIILFLHQW�GLVKZDVKHUV�DQG�ZDVKLQJ�PDFKLQHV��
�
%\�VZLWFKLQJ�WR�$$$��RU�EHWWHU��UDWHG�DSSOLDQFHV��DQG�FKDQJLQJ�EHKDYLRXU��LW�LV�
SRVVLEOH�WR�UHGXFH�ZDWHU�FRQVXPSWLRQ�E\����SHU�FHQW��:KHQ�ZRUNLQJ�WR�UHGXFH�
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�
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�
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8VLQJ�DOWHUQDWLYH�ZDWHU�VRXUFHV�
�
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�RFFXSDQW�EHKDYLRXU�DQG�DWWLWXGH��DQG�

�RWKHU�HQYLURQPHQWDO�REMHFWLYHV�VXFK�DV�HQHUJ\�HIILFLHQF\�DQG�JUHHQKRXVH�
HPLVVLRQV��
�
$�KLHUDUFK\�RI�RSWLRQV�IRU�ZDWHU�UHXVH��JUDGLQJ�IURP�WKH�HDVLHVW�WR�LPSOHPHQW�WR�
WKH�PRVW�H[WHQVLYH�ZDWHU�UHXVH�RSWLRQV�LV�SUHVHQWHG�EHORZ��&KRRVLQJ�WKH�EHVW�
RSWLRQ�IRU�D�GHYHORSPHQW�ZLOO�GHSHQG�RQ�WKH�VFDOH�RI�WKH�GHYHORSPHQW��WKH�
SUR[LPLW\�WR�WUHDWPHQW�IDFLOLWLHV�DQG�WKH�LPSRUWDQFH�RI�UHGXFLQJ�ZDWHU�
FRQVXPSWLRQ��
�
7KH�UHFRPPHQGHG�KLHUDUFK\�IRU�KRXVHKROG�UHXVH�RSWLRQV�LV��

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

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

�UHFODLPHG��UHF\FOHG��ZDWHU�WR�WRLOHW�DQG�JDUGHQ��UDLQZDWHU�IRU�KRW�ZDWHU��
�
�
)XUWKHU�LQIRUPDWLRQ�
�
'RQ
W�IRUJHW�\RX�FDQ�FDOO�WKH�*UHHQ�3OXPEHUV�IRU�JUHDW�ZDWHU�VDYLQJ�DVVLVWDQFH�LQ�
WKH�KRXVHKROG�RQ��������������RU�FKHFN�WKHP�RXW�RQ�
ZZZ�JUHHQSOXPEHUV�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�UDLQZDWHU�WDQN�LQIRUPDWLRQ�
�
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�LPSDFW�RQ�WKH�DHVWKHWLFV�RI�WKH�EXLOGLQJ�RU�
VWUHHWVFDSH��7DQNV�FDQ�EH�VHOHFWHG�WR�VXLW�KHULWDJH�DUHDV��WKH\�FDQ�EH�ORFDWHG�
XQGHUJURXQG�DQG�VRPH�QHZHU�VOLPOLQH�GHVLJQV�LQFRUSRUDWH�WDQNV�LQWR�IHQFH�RU�
ZDOO�HOHPHQWV��
�
�
7DQN�VL]LQJ�
7DQNV�DUH�VL]HG�WR�PHHW�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�FDWFKPHQW�DUHD�DQG�UDLQIDOO�FKDUDFWHULVWLFV�IRU�
0HOERXUQH��:HOO�GHVLJQHG�KRXVHV�ILWWHG�ZLWK�DQ�DSSURSULDWH�WDQN�FDQ�SRWHQWLDOO\�
UHGXFH�GHPDQGV�RQ�SRWDEOH�ZDWHU�VXSSO\�E\�XVLQJ�UDLQZDWHU�IRU�WRLOHW�IOXVKLQJ�
DQG�LQ�KRW�ZDWHU�V\VWHPV��7R�JHW�D�FOHDU�SLFWXUH�RI�ZKHUH�\RX�XVH�ZDWHU�DURXQG�
WKH�KRXVHKROG��WU\�XVLQJ�WKH�&LW\�RI�0HOERXUQH�KDUGFRS\�ZDWHU�FDOFXODWRU�IRXQG�DW�
KWWS���ZZZ�PHOERXUQH�YLF�JRY�DX�LQIR�FIP"WRS ���	SJ �����
�
)LJXUHV�2QH�WR�7KUHH�XVH�0HOERXUQH�UDLQIDOO�FKDUDFWHULVWLFV�GDWD��LQFOXGLQJ�
IUHTXHQF\�RI�UDLQ�DQG�TXDQWLW\��DQG�DVVXPH�W\SLFDO�GHPDQG�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\VWHPV�EHFRPH�XQIHDVLEOH�LI�URRI�DUHDV�DUH�OHVV�WKDQ���P��SHU�SHUVRQ�RU�D�
VXSSO\�UHOLDELOLW\�RI����SHU�FHQW�LV�QRW�DFKLHYDEOH��
�
,I�WKH�ZDWHU�GHPDQG��RU�RFFXSDQF\��DQG�URRI�DUHDV�DUH�NQRZQ��D�WDQN�FDQ�EH�
VHOHFWHG�XVLQJ�)LJXUH�2QH��3UDFWLFDO�WDQN�VL]H�FDQ�EH�DVVHVVHG�E\�HYDOXDWLQJ�WKH�
UHOLDELOLW\�RI�VXSSO\��WKH�SHUFHQWDJH�RI�GHPDQG�WKDW�ZLOO�EH�VXSSOLHG�E\�WKH�WDQN���
2QO\�PDUJLQDO�JDLQ�LV�DWWDLQHG�E\�LQVWDOOLQJ�D�WDQN�ODUJHU�WKDQ�DSSUR[LPDWHO\�WZR�
WR�IRXU�SHU�FHQW�RI�URRI�DUHD��GHSHQGHQW�RQ�GHPDQG���,Q�WKHVH�VLWXDWLRQV�WKH�
LQFUHDVHG�WDQN�VL]H�DQG�FRVW�PXVW�EH�HYDOXDWHG�DJDLQVW�DGGLWLRQDO�SRWDEOH�ZDWHU�
FRQVHUYDWLRQ�VWUDWHJLHV��6HH�)DFW�6KHHW��E�IRU�D�ZRUNHG�H[DPSOH��$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�PHW�E\�UDLQZDWHU�VWRUHG�LQ�WKH�
WDQN��WKH�VKRUWIDOO�LV�XVXDOO\�SURYLGHG�WKURXJK�PDLQ�VXSSOLHG�SRWDEOH�ZDWHU�XVLQJ�
DSSURSULDWH�FRQQHFWLRQV��,QWHJUDWHG�PDQDJHPHQW�V\VWHPV�DQG�WHFKQRORJ\�FDQ�
DXWRPDWH�UDLQZDWHU�XVH�WKURXJKRXW�WKH�KRXVHKROG��
�
�



7DQN�LQVWDOODWLRQ�
5DLQZDWHU�WDQNV�VKRXOG�EH�ILWWHG�ZLWK�
ILUVW�IOXVK�GLYHUWHUV
��7KHVH�DUH�VLPSOH�
PHFKDQLFDO�GHYLFHV�WKDW�GLYHUW�WKH�ILUVW�SRUWLRQ�RI�UDLQZDWHU�UXQ�RII�VR�WKDW�GHEULV�
DQG�FRQWDPLQDQWV�IURP�JXWWHUV�DQG�URRI�DUHD�GR�QRW�HQWHU�WKH�WDQN��$IWHU�WKH�ILUVW�
IOXVK�GLYHUVLRQ��ZDWHU�IHHGV�GLUHFWO\�LQWR�WKH�WDQN��
�
&ROOHFWHG�URRI�UXQ�RII�ZDWHU�LV�VXLWDEOH�IRU�XVH�LQ�JDUGHQ�LUULJDWLRQ�DQG�WRLOHW�
IOXVKLQJ�ZLWK�QR�DGGLWLRQDO�WUHDWPHQW��7DQN�ZDWHU�FDQ�DOVR�EH�XVHG�LQ�KRW�ZDWHU�
V\VWHPV��VXEMHFW�WR�&LW\�RI�0HOERXUQH�DSSURYDO��DOWKRXJK�VRPH�DGGLWLRQDO�
WUHDWPHQW�WR�UHPRYH�WKH�ULVN�RI�FRQWDPLQDWLRQ�PD\�EH�QHHGHG��6DIH�WUHDWPHQW�
FDQ�XVXDOO\�EH�DFKLHYHG�E\�HQVXULQJ�WKDW�WKH�KRW�ZDWHU�VHUYLFH�PDLQWDLQV�D�
WHPSHUDWXUH�RI�DW�OHDVW����WR����GHJUHHV�&��,QVWDOODWLRQ�RI�D�89�GLVLQIHFWLRQ�XQLW�
FDQ�DOVR�SURYLGH�WUHDWPHQW��$�OLFHQVHG�SOXPEHU�LV�UHTXLUHG�WR�LQVWDOO�D�UDLQZDWHU�
WDQN�ZLWK�DOO�LQVWDOODWLRQV�FRQIRUPLQJ�WR�$XVWUDOLDQ�VWDQGDUGV��$6���������:DWHU�
6XSSO\��$FFHSWDEOH�6ROXWLRQV����
�
�
&LW\�RI�0HOERXUQH�SODQQLQJ�DSSURYDO�
�
,QVWDOODWLRQ�RI�WDQNV�ZLWKLQ�+HULWDJH�2YHUOD\�DUHDV�DQG�WDQNV�ODUJHU�WKDQ�������
OLWUHV�LQ�WKH�&LW\�RI�0HOERXUQH�PXQLFLSDOLW\�UHTXLUH�D�SODQQLQJ�SHUPLW��7DQNV�
RXWVLGH�+HULWDJH�2YHUOD\�DUHDV��DQG�VPDOOHU�WKDQ�������OLWUHV��KDYH�9LFWRULDQ�
*RYHUQPHQW�H[HPSWLRQ��&ODXVH�������RI�WKH�9LFWRULDQ�3ODQQLQJ�3URYLVLRQV���7KH�
&LW\�RI�0HOERXUQH�FDQ�DGYLVH�RQ�H[HPSWLRQV�DQG�SODQQLQJ�SHUPLW�UHTXLUHPHQWV��
�
'XH�WR�WKH�KHULWDJH�QDWXUH�RI�WKH�&LW\�RI�0HOERXUQH��PRVW�SURSHUWLHV�PXVW�ORGJH�D�
SODQQLQJ�SHUPLW�IRU�D�UDLQZDWHU�WDQN��)RU�ZRUNV�OHVV�WKDQ���������RQ�D�VLQJOH�
GZHOOLQJ�RQ�D�ORW��WKHUH�LV�QR�IHH�IRU�D�SODQQLQJ�SHUPLW��7KH�SODQQLQJ�SHUPLW�RQO\�
QHHGV�WR�DGGUHVV�LVVXHV�UHODWLQJ�WR�KHULWDJH��SULPDULO\��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�5HJLVWHU�ZLOO�UHTXLUH�D�+HULWDJH�9LFWRULD�
SHUPLW�XQGHU�WKH�+HULWDJH�$FW�������2QFH�DSSURYHG��D�SODQQLQJ�SHUPLW�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�DSDUWPHQW�EXLOGLQJ��D�EXLOGLQJ�
SHUPLW�PD\�EH�UHTXLUHG��7KH�ZHLJKW�RI�D�ZDWHU�WDQN�FDQ�LPSDFW�RQ�D�EXLOGLQJ
V�
VWUXFWXUH��DQG�D�EXLOGLQJ�SHUPLW�LV�QHHGHG�WR�DGGUHVV�WKLV�LVVXH��7KH�&LW\�RI�
0HOERXUQH�FDQ�SURYLGH�IXUWKHU�DGYLFH��
�
�
�
�
�



)DFW�VKHHW��E��
5DLQZDWHU�WDQNV�IRU�WKH�KRXVHKROG�
�
7\SLFDO�DSSOLFDWLRQ�VFDOH��VLWH�DQG�SUHFLQFW�
�
5DLQIDOO�SDWWHUQV��KRZ�RIWHQ�LW�UDLQV���DQG�UDLQIDOO�LQWHQVLW\��KRZ�KDUG�LW�UDLQV���
LQIOXHQFH�WKH�HIIHFWLYHQHVV�RI�LQVWDOOLQJ�D�UDLQZDWHU�WDQN��5DLQZDWHU�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�0HOERXUQH�
KRXVHKROG��DQG�FOLPDWH��LQWR�FRQVLGHUDWLRQ��7KH\�KDYH�EHHQ�GHYHORSHG�XVLQJ�D�
VRIWZDUH�SURJUDP�FDOOHG�086,&�WKDW�XVHV�KLVWRULFDO�UDLQIDOO�GDWD�IRU�0HOERXUQH��
:DWHU�XVHV�DUH�HLWKHU�FRQVWDQW��OLNH�WRLOHW�IOXVKLQJ��RU�VHDVRQDO��OLNH�JDUGHQ�
ZDWHULQJ���0RUH�ZDWHU�LV�XVHG�LQ�JDUGHQV�LQ�WKH�VXPPHU��DQG�WKH�
RXWGRRU�XVH�
FXUYH
�DFFRPPRGDWHV�WKLV�YDULDWLRQ��&RQQHFWLQJ�WKH�UDLQZDWHU�WDQN�WR�WKH�WRLOHW�LV�
SUHIHUDEOH�DV�WKH�IOXVKLQJ�FUHDWHV�D�FRQVWDQW�\HDUO\�GHPDQG�DQG�KHQFH�
PD[LPLVHV�WKH�XVH�RI�WKH�WDQN�YROXPH��
�
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��
���5HIHU�WR�WKH�DSSURSULDWH�FXUYH��
D��7RLOHW�IOXVKLQJ��)LJXUH�7ZR����FDOFXODWH�KRZ�PDQ\�SHRSOH�SHU����P��RI�URRI�
DUHD��7KHQ�UHDG�RII�WKH�VXSSO\�UHOLDELOLW\�IRU�GHVLUHG�WDQN�VL]H��
E��2XWGRRU�XVH��)LJXUH�7KUHH����FDOFXODWH�WKH�JDUGHQ�DUHD�WKDW�\RX�ZDWHU��7KHQ�
GHWHUPLQH�JDUGHQ�DUHD�SHU�����PHWUHV�RI�URRI�DUHD��7KHQ�UHDG�RII�WKH�VXSSO\�
UHOLDELOLW\�IRU�GHVLUHG�WDQN�VL]H��
�
�
7\SLFDO�KRXVHKROG�H[DPSOH���72,/(7�)/86+,1*��)LJXUH����
+RZ�WR�FDOFXODWH�UDLQZDWHU�QHHGHG�IRU�WRLOHW�IOXVKLQJ�LQ�D�IRXU�SHUVRQ�KRXVHKROG��
5RRI�DUHD� �����P���
)LUVW��FRQYHUW�WKH�QXPEHU�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��[���PHWUH��GHSWK�� �����P��������P��HTXDOV�����NLOROLWUHV�
�������OLWUHV���
6R��RQ�DYHUDJH��D�������OLWUH�UDLQZDWHU�WDQN�ZLOO�VXSSO\����SHU�FHQW�RI�WRLOHW�



IOXVKLQJ�UHTXLUHPHQWV�IRU�WKLV�KRXVHKROG��
�
7\SLFDO�KRXVHKROG�H[DPSOH���287'225�86(��)LJXUH����
+RZ�WR�FDOFXODWH�UDLQZDWHU�QHHGHG�IRU�JDUGHQ�ZDWHULQJ��7KH�JDUGHQ�DUHD�LV�����
P��EXW�RQO\������P��LV�ZDWHUHG��
5RRI�DUHD� �����P���
)LUVW��FRQYHUW�WKH�URRI�DUHD�WR�D�VWDQGDUG�EDVLV�RI����P����������� �������
/LNHZLVH�FRQYHUW�WKH�ZDWHUHG�JDUGHQ�DUHD�E\�WKH�VDPH�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[LPDWHO\������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�
UHTXLUHPHQWV�IRU�WKLV�KRXVHKROG��
�
7R�VL]H�D�WDQN�WR�VXSSO\�ERWK�ZDWHU�GHPDQGV��WRLOHW�IOXVKLQJ�DQG�RXWGRRU�XVH��DGG�
������OLWUHV�WR�������OLWUHV��7KH�UHTXLUHG�WDQN�VL]H�EHFRPHV�������OLWUHV��
�
�
)DFW�6KHHW��D��
9HJHWDWHG�VZDOHV�DQG�EXIIHU�VWULSV�
�
7\SLFDO�DSSOLFDWLRQ�VFDOH��VLWH��SUHFLQFW�DQG�UHJLRQDO�
�
�
6ZDOHV�
�
,Q�FHUWDLQ�ORFDWLRQV��YHJHWDWHG�VZDOHV�FDQ�UHSODFH�SLSHV�LQ�FRQYH\LQJ�
VWRUPZDWHU��6ZDOHV�DUH�EHQHILFLDO�LQ�SURYLGLQJ�D�
EXIIHU
�EHWZHHQ�WKH�UHFHLYLQJ�
ZDWHU��IRU�H[DPSOH��3RUW�3KLOLS�%D\��D�ULYHU��RU�ZHWODQGV��DQG�WKH�LPSHUYLRXV�
DUHDV�RI�D�FDWFKPHQW��VXFK�DV�URDGV�DQG�URRIV���6ZDOHV�ZRUN�E\�LQWHUDFWLQJ�DQG�
VORZLQJ�VWRUPZDWHU�DV�LW�SDVVHV�WKURXJK�DQ�DUHD��7KLV�FRQWURO�RI�IORZ�PHDQV�
SROOXWDQWV�FDQ�VHWWOH�LQ�WKH�YHJHWDWLRQ��7RWDO�QLWURJHQ��71��LV�JHQHUDOO\�WKH�
QXWULHQW�SROOXWDQW�LQ�VZDOH�V\VWHPV�WKDW�OLPLWV�GHVLJQ�HIIHFWLYHQHVV��DV�LW�LV�WKH�
PRVW�GLIILFXOW�WR�UHPRYH��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�WUHDWPHQW�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�LPSRUWDQW�FRQVLGHUDWLRQ��7KH\�JHQHUDOO\�
RSHUDWH�EHVW�ZLWK�VORSHV�IURP�WZR�SHU�FHQW�WR�IRXU�SHU�FHQW��6ORSHV�OHVV�WKDQ�WKLV�
FDQ�EHFRPH�ZDWHUORJJHG��RU�IRUP�VWDJQDQW�SRQGV��8QGHU�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�
PLQLPLVH�HURVLRQ���
�
�
6HOHFWLRQ�LVVXHV�
�
5RDG�RU�GULYHZD\�FURVVRYHUV�DUH�DQ�LPSRUWDQW�FRQVLGHUDWLRQ�LQ�GHVLJQ��'ULYHZD\�
FURVVRYHUV�FDQ�EH�XVHG�DV�
FKHFN�GDPV
��WHPSRUDU\�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��&RPSDWLELOLW\�ZLWK�WKH�ODQGVFDSH�RI�WKH�
DUHD��DQG�PDLQWHQDQFH�FDSDELOLWLHV��DUH�DOVR�LPSRUWDQW�FRQVLGHUDWLRQV��)RU�EHVW�
SHUIRUPDQFH��YHJHWDWLRQ�KHLJKW�VKRXOG�EH�DERYH�WKH�GHVLJQHG�WUHDWPHQW�IORZ�
ZDWHU�OHYHO��0DLQWHQDQFH�LV�W\SLFDO�RI�ODQGVFDSLQJ��ZLWK�YHJHWDWLRQ�JURZWK�WKH�NH\�
REMHFWLYH��+HUH�DUH�VRPH�H[DPSOHV��
�
6ZDOHV�DUH�RIWHQ�OLPLWHG�E\�71�UHGXFWLRQ��6L]LQJ�FXUYHV�WKHUHIRUH�XVH�71�
UHGXFWLRQ�DV�WKHLU�EDVLV��)LJXUHV�)RXU�DQG�)LYH�VKRZ�FXUYHV�IRU�0HOERXUQH��7KH�
VL]LQJ�FXUYHV�UHODWH�WKH�VZDOHV�SHUIRUPDQFH�WR�D�SHUFHQWDJH�RI�WKH�LPSHUYLRXV�
FDWFKPHQW�DUHD�WR�EH�WUHDWHG��7KH\�UHODWH�WKH�YHJHWDWLRQ�KHLJKW��)LJXUH�)RXU��DQG�
WKH�VZDOH�VORSH��)LJXUH�)LYH��WR�WKH�71�UHPRYDO��1RWH�WKH�VL]LQJ�FXUYHV�DUH�XVHG�
WR�DVVHVV�WKH�WRS�ZLGWK�RI�WKH�YHJHWDWHG�VZDOH��
�
�
%XIIHU�VWULSV�
�
%XIIHU�VWULSV�SURYLGH�GLVFRQWLQXLW\�EHWZHHQ�LPSHUYLRXV�VXUIDFHV�DQG�WKH�GUDLQDJH�
V\VWHP��/LNH�VZDOHV��EXIIHU�VWULSV�SURYLGH�DQ�HYHQ�VKDOORZ�IORZ�RYHU�D�ZLGH�
YHJHWDWHG�DUHD��%XIIHUV�DUH�FRPPRQO\�XVHG�DV�D�SUH�WUHDWPHQW�IRU�RWKHU�
VWRUPZDWHU�PHDVXUHV��
�
%XIIHU�VWULSV�VKRXOG�EH�VHW�GRZQ�ORZHU�WKDQ�WKH�URDG�VXUIDFH��DOORZLQJ�IRU�
VHGLPHQW�DFFXPXODWLRQ�RYHU�WLPH��7KH�VHW�GRZQ�UHTXLUHG�LV�D�WUDGH�RII�EHWZHHQ�
FUHDWLQJ�VFRXU��ZKLFK�OHDGV�WR�HURVLRQ�SUREOHPV�IURP�UXQ�RII��DQG�SURYLGLQJ�
VXIILFLHQW�EXLOG�XS�VSDFH�IRU�DFFXPXODWHG�VHGLPHQW��*HQHUDOO\��EHWZHHQ���PP�



DQG���PP�VHW�GRZQ�IURP�WKH�SDYHG�VXUIDFH�LV�HQRXJK��ZLWK�D�SDYHPHQW�VXUIDFH�
WKDW�WDSHUV�WRZDUGV�WKH�EXIIHU�VWULS��DV�LOOXVWUDWHG�LQ�WKH�)LJXUH�6L[���
�
)RU�GHWDLOHG�LQIRUPDWLRQ��UHIHU�WR�&KDSWHU�(LJKW�RI�0HOERXUQH�:DWHU
V�'UDIW�
7HFKQLFDO�0DQXDO�:68'�(QJLQHHULQJ�3URFHGXUHV��6WRUPZDWHU��
�
�
)DFW�6KHHW��E��
%LRUHWHQWLRQ�V\VWHPV�
�
7\SLFDO�DSSOLFDWLRQ�VFDOH��VLWH�DQG�SUHFLQFW�
�
%LRUHWHQWLRQ�V\VWHPV�ILOWHU�VWRUPZDWHU�UXQ�RII�WKURXJK�D�YHJHWDWHG�VRLO�PHGLD�
OD\HU��:DWHU�LV�WKHQ�FROOHFWHG�WKURXJK�SHUIRUDWHG�SLSHV��IORZLQJ�WR�GRZQVWUHDP�
ZDWHUZD\V�RU�WR�VWRUDJH�IRU�UHXVH��7HPSRUDU\�ZDWHU�SRROV�DERYH�WKH�VRLO�PHGLD�
SURYLGH�DGGLWLRQDO�WUHDWPHQW��DOORZLQJ�SROOXWDQWV�WR�VHWWOH��%LRUHWHQWLRQ�V\VWHPV�
DUH�QRW�LQWHQGHG�WR�EH�LQILOWUDWLRQ�V\VWHPV��7KH�PDLQ�PHWKRG�IRU�VWRUPZDWHU�
GLVSHUVDO�LV�QRW�YLD�VRDNLQJ�LQWR�WKH�JURXQG�WR�UHSOHQLVK�JURXQGZDWHU�IORZV��$Q\�
ORVV�LQ�UXQ�RII�LV�SUHGRPLQDQWO\�DWWULEXWHG�WR�PDLQWDLQLQJ�ILOWHU�PHGLD�PRLVWXUH��
ZKLFK�LV�DOVR�WKH�YHJHWDWLRQ
V�JURZLQJ�PHGLD��
�
9HJHWDWLRQ�WKDW�JURZV�LQ�WKH�ILOWHU�PHGLD�HQKDQFHV�LWV�IXQFWLRQ�E\��

�SUHYHQWLQJ�HURVLRQ�RI�WKH�ILOWHU�PHGLXP��

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

�SURYLGLQJ�ELRILOPV�RQ�SODQW�URRWV�WKDW�SROOXWDQWV�FDQ�DGVRUE�WR��
�
6HOHFWLQJ�DSSURSULDWH�ILOWUDWLRQ�PHGLD�PHDQV�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�PDWHULDO�
LV�VXLWDEOH��+RZHYHU��VRLOV�FDQ�EH�WDLORUHG�WR�SDUWLFXODU�YHJHWDWLRQ�W\SHV�DQG�
WUHDWPHQWV�UHTXLUHPHQWV��
�
$SSOLFDWLRQ�DQG�GHVLJQ�RI�ELRUHWHQWLRQ�V\VWHPV�DUH�W\SLFDOO\�OLPLWHG�E\�WKHLU�
FDSDFLW\�WR�UHPRYH�WRWDO�VXVSHQGHG�VROLGV��766���)LJXUH�(LJKW�SUHVHQWV�D�GHVLJQ�
FXUYH�IRU�SUHOLPLQDU\�VL]LQJ�RI�D�ELRUHWHQWLRQ�V\VWHP�LQ�0HOERXUQH��,W�UHODWHV�
W\SLFDO�SHUIRUPDQFH�WR�D�SHUFHQWDJH�RI�WKH�LPSHUYLRXV�FDWFKPHQW��
�
�
�
�
�
�



%LRUHWHQWLRQ�EDVLQV�
�
7KH�WUHDWPHQW�SURFHVV�LQ�ELRUHWHQWLRQ�EDVLQV�LV�VLPLODU�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[DPSOH��LQ�SODQWHU�ER[HV��LQ�UHWDUGLQJ�EDVLQV�RU�LQ�
VWUHHWVFDSHV�LQWHJUDWHG�ZLWK�WUDIILF�FDOPLQJ�PHDVXUHV��
�
�
6ZDOH�ELRUHWHQWLRQ�V\VWHP�
�
6ZDOH�ELRUHWHQWLRQ�V\VWHPV��UHIHU�WR�)LJXUH�6HYHQ��SURYLGH�ERWK�VWRUPZDWHU�
WUHDWPHQW�DQG�FRQYH\DQFH�IXQFWLRQV��$�ELRUHWHQWLRQ�V\VWHP�LV�LQVWDOOHG�LQ�WKH�
VZDOH
V�EDVH��7KH�VZDOH�FRPSRQHQW�SURYLGHV�VWRUPZDWHU�SUH�WUHDWPHQW�WR�
UHPRYH�FRDUVH�WR�PHGLXP�VHGLPHQWV�ZKLOH�WKH�ELRUHWHQWLRQ�V\VWHP�UHPRYHV�ILQHU�
SDUWLFXODWHV�DQG�DVVRFLDWHG�FRQWDPLQDQWV��
�
$�ELRUHWHQWLRQ�V\VWHP�FDQ�EH�LQVWDOOHG�LQ�SDUW�RI�D�VZDOH��RU�DORQJ�WKH�IXOO�OHQJWK�
RI�D�VZDOH��GHSHQGLQJ�RQ�WUHDWPHQW�UHTXLUHPHQWV��7\SLFDOO\��WKHVH�V\VWHPV�
VKRXOG�EH�LQVWDOOHG�ZLWK�VORSHV�RI�EHWZHHQ�RQH�SHU�FHQW�DQG�IRXU�SHU�FHQW��,Q�
VWHHSHU�DUHDV��
FKHFN�GDPV
�DUH�UHTXLUHG�WR�UHGXFH�IORZ�YHORFLWLHV��)RU�PLOGHU�
VORSHV��DGHTXDWH�GUDLQDJH�LV�QHHGHG�WR�DYRLG�QXLVDQFH�ZDWHU�SRROLQJ��$�
ELRUHWHQWLRQ�V\VWHP�DORQJ�WKH�IXOO�OHQJWK�RI�WKH�VZDOH�FDQ�SURYLGH�QHFHVVDU\�
GUDLQDJH��
�
5XQ�RII�FDQ�EH�GLUHFWHG�LQWR�FRQYH\DQFH�ELRUHWHQWLRQ�V\VWHPV�HLWKHU�WKURXJK�
GLUHFW�VXUIDFH�UXQ�RII��XVLQJ�IOXVK�NHUEV��RU�IURP�DQ�RXWOHW�RI�D�SLSH�V\VWHP��
�
�
)DFW�6KHHW��F��
6HGLPHQWDWLRQ��VHWWOLQJ��
�
7\SLFDO�DSSOLFDWLRQ�VFDOH��SUHFLQFW�DQG�UHJLRQDO�
�
6HGLPHQWDWLRQ�UHPRYHV�SROOXWDQWV�IURP�WKH�ZDWHU�FROXPQ�E\�JUDYLW\�VHWWOLQJ��
5HGXFHG�IORZ�YHORFLWLHV�DUH�D�QHFHVVDU\�SDUW�RI�VHGLPHQWDWLRQ��DV�VORZLQJ�IORZ�
DOORZV�SDUWLFOHV�WR�VHWWOH��7\SLFDOO\��FRDUVHU�SDUWLFOHV�DUH�UHPRYHG�PRUH�HDVLO\�
WKDQ�ILQHU�SDUWLFOHV��(QKDQFHG�VHGLPHQWDWLRQ�SURFHVVHV�DOORZ�ILQHU�SDUWLFOHV�WR�
DJJUHJDWH�DQG�WKHQ�VHWWOH��
�
6HGLPHQWDWLRQ�RFFXUV�LQ�PDQ\�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ�HOHPHQWV�LQFOXGLQJ��

�VHGLPHQWDWLRQ�EDVLQV��




�WDQNV��VWRUDJH�WDQNV��EDODQFLQJ�WDQNV��UDLQZDWHU�WDQNV��VWRUPZDWHU�WDQNV���

�SRQGV��ODNHV��DQG�

�ZHWODQGV��
�
(DFK�RI�WKHVH�HOHPHQWV�UHGXFHV�IORZ�YHORFLW\��LQFUHDVLQJ�WKH�UHWHQWLRQ�WLPH�DQG�
GHFUHDVLQJ�WXUEXOHQFH��DOORZLQJ�VHWWOLQJ�WR�RFFXU��
�
�
'HVLJQ�FRQVLGHUDWLRQV�
�
7KH�NH\�GHVLJQ�SDUDPHWHUV�DUH�WKH�VHGLPHQW
V�WHUPLQDO�VHWWOLQJ�YHORFLW\��SULPDULO\�
GHSHQGHQW�RQ�VKDSH�DQG�GHQVLW\��DQG�K\GUDXOLF�FRQGLWLRQV��ZDWHU�YHORFLW\�DQG�
UHWHQWLRQ�WLPH���7KH�VHGLPHQW�VHSDUDWLRQ�GHYLFH�FDQ�WKHQ�EH�VL]HG��
6HGLPHQWDWLRQ�V\VWHPV�JHQHUDOO\�WDUJHW�FRDUVHU�SDUWLFOHV��)LQHU�SROOXWDQWV�UHTXLUH�
DGGLWLRQDO�WUHDWPHQW�GXH�WR�PRUH�FRPSOH[�LQWHUDFWLRQV��,Q�WKH�FDVH�RI�ILQHU�
SROOXWDQWV��WKHLU�VL]H��VKDSH��VWUXFWXUH�DQG�FKDUJH�KDYH�D�JUHDWHU�LQIOXHQFH�RQ�
UHPRYDO��
�
�
6HGLPHQW�EDVLQV�
�
6HGLPHQW�EDVLQV�DUH�W\SLFDOO\�LQFRUSRUDWHG�LQWR�SRQG�RU�ZHWODQG�GHVLJQV��7KH�

H[FODPDWLRQ�PDUN
�ZHWODQG�DW�WKH�1DWLRQDO�$XVWUDOLD�%DQN�IRUHFRXUW�DW�'RFNODQGV�
LV�D�JRRG�H[DPSOH�LQ�0HOERXUQH��6HGLPHQW�EDVLQV�FDQ�GUDLQ�GXULQJ�SHULRGV�
ZLWKRXW�UDLQIDOO�DQG�WKHQ�ILOO�GXULQJ�UXQ�RII�HYHQWV��7KH\�DUH�IUHTXHQWO\�XVHG�GXULQJ�
FRQVWUXFWLRQ�DFWLYLWLHV�DQG�DV�SUH�WUHDWPHQW�IRU�HOHPHQWV�VXFK�DV�ZHWODQGV��
LQFOXGLQJ�LQOHW�SRQGV��6HGLPHQW�EDVLQV�DUH�VL]HG�DFFRUGLQJ�WR�WKH�GHVLJQ�VWRUP�
GLVFKDUJH�DQG�WKH�UHFRPPHQGHG�WDUJHW�SDUWLFOH�VL]H�LV������PP��
�
7KH�ODUJH�TXDQWLW\�RI�FRDUVH�VHGLPHQW�FDUULHG�LQ�VWRUPZDWHU�UHTXLUHV�UHJXODU�
UHPRYDO�IURP�WKH�EDVLQ��&RDUVH�VHGLPHQWV�JHQHUDOO\�KDYH�ORZ�FRQWDPLQDQW�
FRQFHQWUDWLRQV�DQG�VKRXOG�EH�NHSW�VHSDUDWH�IURP�WKH�ILQH�VHGLPHQWV��)LQH�
VHGLPHQWV�QRUPDOO\�FRQWDLQ�WKH�KLJKHVW�FRQFHQWUDWLRQV�RI�FRQWDPLQDQWV��LQFOXGLQJ�
K\GURFDUERQV�DQG�PHWDOV��WKHUHIRUH�LQFXUULQJ�KLJKHU�ZDVWH�GLVSRVDO�FRVWV��
6HGLPHQW�EDVLQV�DUH�GHVLJQHG�WR�UHWDLQ�SUHGRPLQDQWO\�WKH�FRDUVH�VHGLPHQW�
IUDFWLRQ��
�
0DLQWHQDQFH�RI�VHGLPHQW�EDVLQV�LV�UHTXLUHG�HYHU\�WZR�WR�ILYH�\HDUV��GHSHQGLQJ�
RQ�WKH�FDWFKPHQW��0DLQWHQDQFH�FDQ�LQFOXGH�GUDLQLQJ�WKH�EDVLQ�DQG�H[FDYDWLQJ�
FROOHFWHG�VHGLPHQWV�IRU�ODQGILOO��7R�GUDLQ��VPDOOHU�EDVLQV�FDQ�EH�SXPSHG��ZKLOH�
ODUJHU�EDVLQV�VKRXOG�KDYH�DQ�XQGHU�GUDLQ��&RQVWUXFWLRQ�VLWHV�WKDW�SURGXFH�YHU\�
ODUJH�VHGLPHQW�ORDGV��VKRXOG�EH�UHJXODUO\�GH�VLOWHG��$�VHGLPHQW�EDVLQ�ZLOO�
JHQHUDOO\�UHTXLUH�UHVHWWLQJ�DIWHU�GHYHORSPHQW�LI�WKH�FDWFKPHQW�LV�FRPSOHWH��
�



�
6HOHFWLRQ�LVVXHV�
7KH�ORFDWLRQ�RI�D�VHGLPHQW�EDVLQ�LV�GHWHUPLQHG�E\�DYDLODEOH�VSDFH�DQG�VXLWDEOH�
WRSRJUDSK\��DOWKRXJK�WHPSRUDU\�
WXUNH\�QHVW
�EDVLQV�FDQ�DOVR�EH�FRQVWUXFWHG��
2XWOHW�FRQWUROV�DUH�LPSRUWDQW�IRU�WKH�EDVLQ
V�H[WHQGHG�GHWHQWLRQ�IXQFWLRQ��DV�ZHOO�
DV�HQVXULQJ�DGHTXDWH�VHWWOLQJ�WLPH��2XWOHW�VWUXFWXUHV�VKRXOG�EH�GHVLJQHG�IRU�HYHQ�
GHWHQWLRQ�WLPHV��IRU�H[DPSOH�W\SLFDOO\�D�PXOWLSOH�OHYHO�RII�WDNH�ULVHU�ZLOO�UHJXODWH�
IORZ�WR�GRZQVWUHDP�ZHWODQG�RU�SRQG��
�
�
'HVLJQ�LVVXHV�
�
7KH�GHSWK�RI�D�VHGLPHQW�EDVLQ�LV�XVXDOO\�VHW�WR�PLQLPLVH�ZHHG�JURZWK�DQG�WR�
DOORZ�IRU�DGHTXDWH�VWRUDJH�RI�FROOHFWHG�VHGLPHQWV��XVXDOO\�D�PLQLPXP�RI�RQH�
PHWUH��'HWDLOHG�GHVLJQV�DUH�DYDLODEOH�IURP�0HOERXUQH�:DWHU
V�'UDIW�:68'�
(QJLQHHULQJ�3URFHGXUHV��6WRUPZDWHU���
�
�
7DQNV��SRQGV�DQG�ZHWODQGV�
5HGXFHG�IORZ�YHORFLWLHV�DQG�VWLOO�FRQGLWLRQV�FDQ�FDXVH�SK\VLFDO�VHSDUDWLRQ�E\�
VHGLPHQWDWLRQ�LQ�WDQNV��SRQGV�DQG�ZHWODQGV��)DFW�6KHHWV��D���E�DQG��F�KDYH�
PRUH�LQIRUPDWLRQ��
�
�
$GYDQFHG�VHGLPHQWDWLRQ�V\VWHPV�
�
0RUH�DGYDQFHG�VHGLPHQWDWLRQ�GHYLFHV��LQFOXGLQJ�FODULILHUV��FDQ�EH�LQFRUSRUDWHG�
LQWR�EODFNZDWHU��JUH\ZDWHU�DQG�VHZHU�PLQLQJ�WUHDWPHQW�SURFHVVHV��7KHVH�
GHYLFHV�FRPELQH�PHFKDQLFDO�DQG�SK\VLFDO�GHVLJQ�SULQFLSOHV��XVHG�WR�HQKDQFH�
VHGLPHQWDWLRQ�ZLWK�WKH�PDLQ�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�0HOERXUQH�WR�VFUHHQ�
DQG�WUDS�OLWWHU�DQG�GHEULV�EHIRUH�LW�HQWHUV�RXU�ZDWHUZD\V��6RPH�*37V�DOVR�



UHPRYH�EHG�ORDG�VHGLPHQWV�DQG�VRPH�VXVSHQGHG�VHGLPHQWV�WKURXJK�UDSLG�
VHGLPHQWDWLRQ��7KH�&LW\�RI�0HOERXUQH�KDV�LQVWDOOHG�WHQ�*37V��ZLWK�D�IXUWKHU�IRXU�
WR�EH�LQVWDOOHG�E\�������6RPH�JURVV�SROOXWDQW�WUDSV�KDYH�DOVR�EHHQ�LQVWDOOHG�E\�
SULYDWH�GHYHORSHUV��
��
*URVV�3ROOXWDQW�7UDSV�DUH�FRPPRQO\�XVHG�LQ�FRQYHQWLRQDO�GUDLQDJH�V\VWHPV��
HLWKHU�LQ�SLSHV��DW�RXWIDOOV�RU�LQ�RSHQ�FKDQQHOV��7KH\�FDQ�DOVR�EH�XVHG�DV�SUH�
WUHDWPHQWV�IRU�:68'�HOHPHQWV�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��
0DQ\�:68'�HOHPHQWV�GR�QRW�UHTXLUH�D�*37��HVSHFLDOO\�WKRVH�ZLWK�VWUHHWVFDSH�
DQG�VRXUFH�FRQWURO�PHDVXUHV�EXIIHULQJ�WKH�VWRUPZDWHU�GUDLQDJH�V\VWHP�IURP�
FRQWULEXWLQJ�DUHDV���DV�WKH�HQWU\�RI�OLWWHU�DQG�GHEULV�WR�WKH�VWRUPZDWHU�V\VWHP�LV�
UHVWULFWHG�E\�ILOWUDWLRQ�PHGLD��
�
8QOLNH�RWKHU�:68'�HOHPHQWV��D�ZLGH�UDQJH�RI�FRPPHUFLDO�*URVV�3ROOXWDQW�7UDS�
SURGXFWV�DUH�DYDLODEOH�IURP�PRUH�WKDQ����VXSSOLHUV�LQ�$XVWUDOLD��'LIIHUHQW�*37V�
HPSOR\�GLIIHUHQW�PHWKRGV�RI�OLWWHU�VHSDUDWLRQ�DQG�FRQWDLQPHQW��DQG�WKHLU�
SHUIRUPDQFHV�FDQ�YDU\�JUHDWO\��7KHUH�DUH�DOVR�*37V�GHVLJQHG�IRU�GLIIHUHQW�
FDWFKPHQW�VFDOHV��IURP�OHVV�WKDQ�RQH�KHFWDUH�WR�PRUH�WKDQ�����KD��&KRRVH�DQ�
DSSURSULDWH�*37�GHSHQGLQJ�RQ�VLWH�FRQGLWLRQV��7KH�&LW\�RI�0HOERXUQH�FDQ�JLYH�
DGYLFH�WR�SULYDWH�GHYHORSHUV�RQ�WKH�PRVW�DSSURSULDWH�*37
V�IRU�D�VLWH�ZLWKLQ�WKH�
PXQLFLSDOLW\��
�
�
6HOHFWLRQ�LVVXHV�
�
,VRODWLQJ�DUHDV�WKDW�JHQHUDWH�KLJK�SROOXWDQW�ORDGV�LV�WKH�NH\�WR�ORFDWLQJ�D�*37��
*37V�DUH�SULPDULO\�VL]HG�RQ�K\GUDXOLF�FRQVLGHUDWLRQV��VR�WKH�DPRXQW�RI�
FOHDQ
�
�JURVV�SROOXWDQW�IUHH��ZDWHU�WKDW�LV�WUHDWHG�VKRXOG�EH�PLQLPLVHG��*URVV�3ROOXWDQW�
7UDSV�DUH�JHQHUDOO\�VL]HG�WR�WUHDW�WKUHH�PRQWK�WR�RQH�\HDU�$5,�SHDN�IORZ��DQG�
ZRUN�EHVW�ZLWK�FDWFKPHQW�DUHDV�OHVV�WKDQ�����KHFWDUHV��7KHVH�GHVLJQ�IORZ�UDWHV�
DUH�EDVHG�RQ�WUHDWLQJ�PRUH�WKDQ����SHU�FHQW�RI�DQQXDO�UXQ�RII�YROXPH��
�
6HOHFWLQJ�D�*37�PHDQV�EDODQFLQJ�WKH�OLIH�F\FOH�FRVWV�RI�WKH�WUDS��FRPELQLQJ�
FDSLWDO�DQG�RQJRLQJ�FRVWV���ZLWK�H[SHFWHG�SROOXWDQW�UHPRYDO�SHUIRUPDQFH��:DWHU�
TXDOLW\�UHTXLUHPHQWV�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�UHFRPPHQGHG��7KH�
RYHUDOO�FRVW�RI�*37V�LV�RIWHQ�GHWHUPLQHG�E\�PDLQWHQDQFH�FRVWV�UDWKHU�WKDQ�
FDSLWDO�FRVWV��
�
�



'HVLJQ�LVVXHV�
�
5HJXODU�PDLQWHQDQFH�RI�*URVV�3ROOXWDQW�7UDSV�LV�HVVHQWLDO�IRU�WKHLU�VXFFHVV��
:KHQ�LQVWDOOLQJ�D�*37��WKH�&LW\�RI�0HOERXUQH�IROORZV�D�PDLQWHQDQFH�SURJUDP��,W�
LV�H[SHFWHG�GHYHORSHUV�ZLOO�IROORZ�D�PDLQWHQDQFH�SURJUDP�DOVR��&OHDQLQJ�DW�OHDVW�
HYHU\�WKUHH�PRQWKV�LV�XVXDOO\�D�SDUW�RI�WKH�PDLQWHQDQFH�SURJUDP��EXW�WKLV�FDQ�
GHSHQG�RQ�WKH�FDWFKPHQW�FKDUDFWHULVWLFV�DQG�VRXUFH�UHGXFWLRQ�LQLWLDWLYHV�WKDW�DUH�
DFWLYH�LQ�WKH�DUHD��$�SRRUO\�PDLQWDLQHG�*37�ZLOO�QRW�RQO\�IDLO�WR�WUDS�SROOXWDQWV��
EXW�PD\�UHOHDVH�FRQWDPLQDQWV�E\�OHDFKLQJ�IURP�WKH�FROOHFWHG�SROOXWDQWV��
�
�
)DFW�VKHHW��D��
6XEVXUIDFH�IORZ�ZHWODQGV�
�
7\SLFDO�DSSOLFDWLRQ�VFDOH��VLWH�DQG�SUHFLQFW�
�
:HWODQGV�DUH�D�FRPSOH[�DVVHPEODJH�RI�ZDWHU��VRLOV��PLFUREHV��SODQWV��RUJDQLF�
GHEULV��DQG�LQYHUWHEUDWHV��,Q�VXEVXUIDFH�IORZ�ZHWODQGV��DOO�WKH�IORZ�LV�WKURXJK�WKH�
VRLO�VXEVWUDWD��DV�LOOXVWUDWHG�LQ�)LJXUH�1LQH��7KH�VRLO�XVXDOO\�KDV�D�KLJK�
SHUPHDELOLW\�DQG�FRQWDLQV�JUDYHO�DQG�FRDUVH�VDQG��7KH�EHG�LV�SODQWHG�ZLWK�
DSSURSULDWH�YHJHWDWLRQ��$V�IORZ�SHUFRODWHV�WKURXJK�WKH�ZHWODQG��ELRORJLFDO�R[\JHQ�
GHPDQG��%2'��DQG�WRWDO�VXVSHQGHG�VROLGV��766��DUH�SUHGRPLQDWHO\�UHPRYHG�E\�
ELRORJLFDO�GHFRPSRVLWLRQ��
�
6XEVXUIDFH�ZHWODQGV�DUH�DSSOLHG�LQ�ZDVWHZDWHU�DQG�JUH\ZDWHU�WUHDWPHQW�V\VWHPV�
ZKHUH�WKHUH�LV�D�UHODWLYHO\�FRQVLVWHQW�LQ�IORZ�UDWH��,Q�FRPSDULVRQ��VXUIDFH�
ZHWODQGV�XVHG�WR�WUHDW�VWRUPZDWHU�IORZV�PXVW�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�WUHDWPHQW�V\VWHP��
�
6XEVXUIDFH�ZHWODQGV�DUH�D�SURYHQ�ZD\�WR�UHPRYH�RUJDQLF�PDWWHU�DQG�VXVSHQGHG�
VROLGV�IURP�JUH\ZDWHU�DQG�EODFNZDWHU��7KH\�KDYH�EHHQ�XVHG�LQ�PDQ\�SDUWV�RI�WKH�
ZRUOG��HVSHFLDOO\�LQ�(XURSH��WR�WUHDW�JUH\ZDWHU�LQ�KLJK�GHQVLW\�GHYHORSPHQWV��
6XEVXUIDFH�ZHWODQGV�DUH�XVHG�LQ�$XVWUDOLD�WR�WUHDW�JUH\ZDWHU��&ROOHJHV�DQG�
EXLOGLQJV�DW�&KDUOHV�6WXUW�8QLYHUVLW\�XVH�ZHWODQGV�VXFFHVVIXOO\��$�VXEVXUIDFH�
ZHWODQG�LV�SURSRVHG�WR�WUHDW�ODXQGU\�ZDWHU�IURP�WKH�'HSDUWPHQW�RI�+XPDQ�
6HUYLFHV�KRXVLQJ��WR�LUULJDWH�)LW]UR\�*DUGHQV��:HWODQGV�SURYLGH�D�JRRG�TXDOLW\�
HIIOXHQW�ZLWK�W\SLFDO�DYHUDJH�HIIOXHQW�%2'�DQG�766�OHVV�WKDQ����PJ�O��
�
7KH�WUHDWPHQW�HQYLURQPHQW�ZLWKLQ�D�VXEVXUIDFH�ZHWODQG�LV�PRVWO\�DQR[LF�RU�
DQDHURELF��:KLOH�VRPH�R[\JHQ�LV�VXSSOLHG�WR�WKH�URRWV�LW�LV�OLNHO\�WR�EH�XVHG�XS�LQ�
WKH�SURFHVV�RI�ELRPDVV�JURZWK�DQG��IRU�WKLV�UHDVRQ��VXEVXUIDFH�ZHWODQGV�DUH�
HIIHFWLYH�LQ�GHQLWULILFDWLRQ��



�
'XULQJ�GHVLJQ��DWWHQWLRQ�QHHGV�WR�EH�JLYHQ�WR�LQ�IORZ�GLVWULEXWLRQ��DQG�WKH�
SODFHPHQW�RI�ODUJHU�DJJUHJDWH�ZLWKLQ�WKH�LQOHW�]RQH��,W�LV�HVSHFLDOO\�LPSRUWDQW��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��
�
3ULPDU\�GHVLJQ�FULWHULD�IRU�VXEVXUIDFH�IORZ�ZHWODQGV�DUH��

�GHWHQWLRQ�WLPH��

�RUJDQLF�ORDGLQJ�UDWH��

�K\GUDXOLF�ORDGLQJ�UDWH��

�PHGLD�VL]H��

�EHG�GHSWK��DQG�

�DVSHFW�UDWLR��
�
�
7\SLFDO�6L]LQJ�
�
:HWODQGV�VKRXOG�EH�VL]HG�DW�RQH�WR�WZR�PHWUHV�VTXDUH�RI�VXUIDFH�DUHD�SHU�
SHUVRQ��7KH�GHVLJQ�LV�GHSHQGHQW�RQ�ZDWHU�TXDOLW\��VSHFLILFDOO\�%2'�
FRQFHQWUDWLRQ��SODQW�VHOHFWLRQ�DQG�HQYLURQPHQWDO�FRQGLWLRQV�VXFK�DV�QDWXUDO�OLJKW��
'HSWKV�RI�VXEVXUIDFH�IORZ�ZHWODQGV�DUH�W\SLFDOO\�KDOI�D�PHWUH�EXW�QR�PRUH�WKDQ�
����PHWUHV��7KH�7HUUDFHV�FDVH�VWXG\�LQ�3DUW�7ZR�LOOXVWUDWHV�KRZ�VXEVXUIDFH�
ZHWODQGV�FDQ�EH�GHVLJQHG�IRU�D�VPDOO�LQQHU�FLW\�KRXVH��
�
�
0DLQWHQDQFH�
�
6XEVXUIDFH�IORZ�ZHWODQGV�UHTXLUH�URXWLQH�RSHUDWLRQ�DQG�PDLQWHQDQFH��
0DLQWHQDQFH�SURFHGXUHV�LQFOXGH�URXWLQH�PRQLWRULQJ�RI�WKH�GLVWULEXWLRQ�DQG�
FROOHFWLRQ�V\VWHPV��DQG�UHPRYDO�RI�VHWWOHG�VOXGJH�IURP�WKH�SUH�WUHDWPHQW�WDQN��
'HDG�SODQW�PDWHULDO�GRHV�QRW�QHHG�WR�EH�UHPRYHG�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�
WUHDWPHQW�ORDG��
�
�



5HIHUHQFHV�
�
7KH�&(5(6�ELRILOWHU�HPSOR\V�D�UHHG�EHG�WR�WUHDW�LWV�ZDVWHZDWHU��6XEVXUIDFH�
ZHWODQGV�W\SLFDOO\�IRUP�D�FRPSRQHQW�RI�WKH�ODQGVFDSH�RQ�WKH�VLWH�DQG�WKXV�IRUP�
DQ�LQWHJUDO�SDUW�RI�WKH�DHVWKHWLFV�RI�D�UHVLGHQWLDO�GHYHORSPHQW��&(5(6�ELRILOWHU���
ZZZ�FHUHV�RUJ�DX�
�
7\SLFDO�RYHUVHDV�GHVLJQ�FULWHULD�DUH�SURYLGHG�LQ�&ULWHV�DQG�7FKREDQRJORXV�
�������6PDOO�	�'HFHQWUDOL]HG�:DVWHZDWHU�0DQDJHPHQW�6\VWHPV��0F*UDZ�+LOO��
�
7KH�JHQHUDO�JXLGDQFH�RQ�VXEVXUIDFH�IORZ�ZHWODQGV�KDV�EHHQ�EURDGO\�VRXUFHG�
IURP�'150���������
�
�
)DFW�6KHHW��E��
6XUIDFH�ZHWODQGV�
�
7\SLFDO�DSSOLFDWLRQ�VFDOH��UHJLRQDO�DQG�SUHFLQFW�
�
&RQVWUXFWHG�VXUIDFH�ZHWODQG�V\VWHPV��VXFK�DV�WKH�5R\DO�3DUN�DQG�'RFNODQGV�
3DUN�ZHWODQGV��XVH�HQKDQFHG�VHGLPHQWDWLRQ��ILQH�ILOWUDWLRQ�DQG�ELRORJLFDO�XSWDNH�
SURFHVVHV�WR�UHPRYH�SROOXWDQWV�IURP�VWRUPZDWHU��7KH\�JHQHUDOO\�FRQVLVW�RI��

�DQ�LQOHW�]RQH���D�VHGLPHQW�EDVLQ�IRU�WKH�UHPRYDO�RI�FRDUVH�VHGLPHQW���

�D�PDFURSK\WH�]RQH��D�VKDOORZ��KHDYLO\�YHJHWDWHG�DUHD�IRU�WKH�UHPRYDO�RI�ILQH�
SDUWLFXODWHV�DQG�XSWDNH�RI�VROXEOH�SROOXWDQWV���DQG�

�D�KLJK�IORZ�E\SDVV�FKDQQHO��WR�SURWHFW�WKH�PDFURSK\WH�]RQH�LQ�WLPHV�RI�KHDY\�
UDLQIDOO���
�
)DFW�6KHHW��F�KDV�PRUH�LQIRUPDWLRQ�RQ�VHGLPHQWDWLRQ��
�
:HWODQG�SURFHVVHV�DUH�LPSURYHG�E\�VORZO\�SDVVLQJ�UXQ�RII�WKURXJK�KHDYLO\�
YHJHWDWHG�DUHDV��DOORZLQJ�SODQWV�WR�ILOWHU�VHGLPHQWV�DQG�SROOXWDQWV�IURP�WKH�ZDWHU��
%LRILOPV�WKDW�JURZ�RQ�SODQWV�DEVRUE�QXWULHQWV�DQG�RWKHU�DVVRFLDWHG�FRQWDPLQDQWV��
�
:KLOH�ZHWODQGV�FDQ�SOD\�DQ�LPSRUWDQW�UROH�LQ�VWRUPZDWHU�WUHDWPHQW��WKH\�FDQ�DOVR�
KDYH�VLJQLILFDQW�FRPPXQLW\�EHQHILWV��:HWODQGV�SURYLGH�KDELWDW�IRU�ZLOGOLIH�DQG�D�
IRFXV�IRU�UHFUHDWLRQ��VXFK�DV�ZDONLQJ�SDWKV�DQG�UHVWLQJ�DUHDV��7KH\�FDQ�DOVR�
LPSURYH�WKH�XUEDQ�HQYLURQPHQW�DQG�FDQ�EH�D�FHQWUDO�ODQGVFDSH�IHDWXUH��7KH�&LW\�
RI�0HOERXUQH�VWURQJO\�VXSSRUWV�HQJDJLQJ�WKH�FRPPXQLW\�LQ�ZHWODQG�GHVLJQ��
�
:HWODQG�V\VWHPV�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�PDQ\�VFDOHV��IURP�VPDOO�VFDOHV��KRXVH�EORFN�
VLWHV�WR�ODUJH�SUHFLQFW�DQG�UHJLRQDO�V\VWHPV��,Q�KLJKO\�XUEDQ�DUHDV�WKH\�FDQ�KDYH�
D�
KDUG�HGJH�IRUP
�DQG�EH�SDUW�RI�D�VWUHHWVFDSH�RU�EXLOGLQJ�IRUHFRXUWV�VXFK�DV�WKH�
'RFNODQGV�GHYHORSPHQW��&DVH�6WXG\�7KUHH���,Q�UHJLRQDO�VHWWLQJV�WKH\�FDQ�FRYHU�
PRUH�WKDQ����KD�DQG�SURYLGH�VLJQLILFDQW�KDELWDW�IRU�ZLOGOLIH��
�
�
,QOHW�]RQH�
�
7KH�ZHWODQG�LQOHW�]RQH��RU�VHGLPHQW�EDVLQ��UHJXODWHV�IORZ�LQWR�WKH�PDFURSK\WH�
]RQH�DQG�UHPRYHV�FRDUVH�VHGLPHQWV��7KH�LQOHW�]RQH�DOORZV�WKH�HQJDJHPHQW�RI�D�
E\SDVV�SDWKZD\�RQFH�WKH�PDFURSK\WH�]RQH�KDV�UHDFKHG�LWV�RSHUDWLQJ�FDSDFLW\���
�
7KH�LQOHW�]RQH�UHGXFHV�IORZ�YHORFLWLHV�DQG�HQFRXUDJHV�VHWWOLQJ�RI�VHGLPHQWV�IURP�
WKH�ZDWHU�FROXPQ��,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��
�
6HGLPHQW�EDVLQ�PDLQWHQDQFH�LV�XVXDOO\�UHTXLUHG�HYHU\�WZR�WR�ILYH�\HDUV��
6HGLPHQW�EDVLQV�VKRXOG�EH�GHVLJQHG�WR�UHWDLQ�FRDUVH�VHGLPHQWV�RQO\��7KH�
UHFRPPHQGHG�SDUWLFOH�VL]H�LV������PP��+LJKHVW�FRQWDPLQDQW�FRQFHQWUDWLRQV�DUH�
DVVRFLDWHG�ZLWK�ILQH�VHGLPHQWV�DQG�WKHUHIRUH�ZDVWH�GLVSRVDO�FRVWV�IRU�ILQH�
VHGLPHQWV�FDQ�EH�PXFK�KLJKHU��
�
�
0DFURSK\WH�]RQH�
�
,W�LV�LPSRUWDQW�WKDW�WKH�PDFURSK\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�FOLPDWH��)ORZ�DQG�ZDWHU�OHYHO�YDULDWLRQV�DQG�
PD[LPXP�YHORFLWLHV�DUH�DOVR�LPSRUWDQW�FRQVLGHUDWLRQV��7KHVH�FDQ�EH�FRQWUROOHG�
ZLWK�DQ�DSSURSULDWH�RXWOHW�VWUXFWXUH��
�
'LIIHUHQW�]RQHV�LQ�D�PDFURSK\WH�V\VWHP�SHUIRUP�GLIIHUHQW�IXQFWLRQV��(SKHPHUDO�
DUHDV�DUH�RIWHQ�XVHG�DV�RUJDQLF�PDWWHU�WUDSV��7KHVH�DUHDV�EHFRPH�ZHW�DQG�GU\�
UHJXODUO\�DQG�WKXV�HQKDQFH�WKH�EUHDNGRZQ�SURFHVV�RI�RUJDQLF�YHJHWDWLRQ��0DUVK�
DUHDV�SURPRWH�HSLSK\WH��ELRILOPV��JURZWK�DQG�ILOWUDWLRQ�RI�UXQ�RII��(SLSK\WHV�XVH�
WKH�SODQWV�DV�VXEVWUDWH�DQG�FDQ�HIIHFWLYHO\�SURPRWH�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�89�
GLVLQIHFWLRQ�DQG�SURYLGH�KDELWDW�IRU�ILVK�DQG�RWKHU�DTXDWLF�VSHFLHV��
�



2SWLPDO�GHWHQWLRQ�WLPHV�LQ�WKH�ZHWODQG��W\SLFDOO\�GHVLJQHG�IRU����KRXUV��HQVXUH�
GHVLUHG�SHUIRUPDQFH��7KH�PDFURSK\WH�]RQH�RXWOHW�PXVW�WKHUHIRUH�EH�VL]HG�
DFFRUGLQJO\��0XOWLSOH�OHYHO�RULILFH�ULVHU�RXWOHWV�DUH�FRQVLGHUHG�WR�JLYH�WKH�PRVW�
XQLIRUP�GHWHQWLRQ�WLPHV�IRU�ZHWODQGV��6L]LQJ�FXUYHV�IRU�ZHWODQGV�DUH�SUHVHQWHG�LQ�
)LJXUH�7HQ��ZLWK�WRWDO�QLWURJHQ��71��WKH�OLPLWLQJ�GHVLJQ�SDUDPHWHU��)RU�D�GHVLUHG�
SHUIRUPDQFH��W\SLFDOO\����SHU�FHQW�71�UHGXFWLRQ���WKH�UHTXLUHG�ZHWODQG�VXUIDFH�
DUHD�LV�FDOFXODWHG�DV�D�SHUFHQWDJH�RI�WKH�LPSHUYLRXV�FDWFKPHQW�DUHD�WR�EH�
WUHDWHG��JLYHQ�D�0HOERXUQH�ORFDWLRQ�XVLQJ�DYHUDJH�UDLQIDOO�UDWHV��
�
�
)DFW�6KHHW��F��
3RQGV�DQG�/DNHV�
�
7\SLFDO�$SSOLFDWLRQ�6FDOH��3UHFLQFW�DQG�5HJLRQDO�
�
,Q�WKH�FRQWH[W�RI�:68'��SRQGV�DQG�ODNHV�DUH�DUWLILFLDO�ERGLHV�RI�RSHQ�ZDWHU�
XVXDOO\�IRUPHG�E\�D�VLPSOH�GDP�ZDOO�ZLWK�D�ZHLU�RXWOHW�VWUXFWXUH��3RQGV�LQ�WKH�
&LW\�RI�0HOERXUQH�QRW�RQO\�SURYLGH�DQ�DHVWKHWLF�TXDOLW\�EXW�DUH�DOVR�IXQFWLRQDO��
3RQGV�DQG�ODNHV�W\SLFDOO\�KDYH�D�ZDWHU�GHSWK�WKDW�LV�JUHDWHU�WKDQ�����P��7KHUH�LV�
XVXDOO\�D�VPDOO�ZDWHU�OHYHO�IOXFWXDWLRQ��DOWKRXJK�PRUH�UHFHQWO\�GHVLJQHG�V\VWHPV�
PD\�KDYH�ULVHU�VW\OH�RXWOHWV��7KLV�DOORZV�IRU�H[WHQGHG�GHWHQWLRQ�DQG�ORQJHU�
WHPSRUDU\�VWRUDJH���
�
3RQGV�SURPRWH�SDUWLFOH�VHGLPHQWDWLRQ��DGVRUSWLRQ�RI�QXWULHQWV�E\�SK\WRSODQNWRQ�
DQG�89�GLVLQIHFWLRQ��7KH\�FDQ�EH�XVHG�DV�VWRUDJHV�IRU�UHXVH�VFKHPHV�DQG�XUEDQ�
ODQGIRUP�IHDWXUHV�IRU�UHFUHDWLRQ�DV�ZHOO�DV�ZLOGOLIH�KDELWDW��2IWHQ�ZHWODQGV�ZLOO�
IORZ�LQWR�SRQGV�DQG�WKH�ZDWHU�ERG\�HQKDQFHV�WKH�ORFDO�ODQGVFDSH��
�
3RQGV�FDQ�EH�XVHG�IRU�ZDWHU�TXDOLW\�WUHDWPHQW��W\SLFDOO\�LQ�DUHDV�ZKHUH�ZHWODQGV�
DUH�XQIHDVLEOH�VXFK�DV�ZKHUH�WKHUH�LV�YHU\�VWHHS�WHUUDLQ��,Q�WKHVH�FDVHV��SRQGV�
VKRXOG�EH�GHVLJQHG�WR�VHWWOH�ILQH�SDUWLFOHV�DQG�SURPRWH�VXEPHUJHG�PDFURSK\WH�
JURZWK��$TXDWLF�YHJHWDWLRQ�DOVR�SOD\V�DQ�LPSRUWDQW�IXQFWLRQ�LQ�ZDWHU�TXDOLW\�
PDQDJHPHQW��)ULQJLQJ�YHJHWDWLRQ��LV�QHFHVVDU\�WR�UHGXFH�EDQN�HURVLRQ�DQG�LV�
DHVWKHWLFDOO\�SOHDVLQJ��KRZHYHU�LW�GRHV�QRW�FRQWULEXWH�JUHDWO\�WR�LPSURYLQJ�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�GHYHORSPHQWV��
ZLWK�KRXVHV�DQG�VWUHHWV�KDYLQJ�DVSHFW�RYHU�RSHQ�ZDWHU��
�
3RQGV�DUH�VHOGRP�XVHG�DV�
VWDQG�DORQH
�VWRUPZDWHU�WUHDWPHQW�PHDVXUHV��$V�D�
PLQLPXP��RUQDPHQWDO�SRQGV�UHTXLUH�SUH�WUHDWPHQW�ZLWK�VHGLPHQW�EDVLQV��7KH�
VHGLPHQW�EDVLQV�UHTXLUH�UHJXODU�PDLQWHQDQFH��UHIHU�WR�IDFW�VKHHW��F�IRU�PRUH�



GHWDLOV���,Q�PDQ\�FDVHV��WKHVH�SRQGV�XOWLPDWHO\�EHFRPH�WKH�RUQDPHQWDO�ZDWHU�
ERG\�WKDW�UHTXLUH�ZDWHU�TXDOLW\�SURWHFWLRQ��
�
7KHUH�KDYH�EHHQ�FDVHV�ZKHUH�ZDWHU�TXDOLW\�SUREOHPV�LQ�RUQDPHQWDO�SRQGV�DQG�
ODNHV�DUH�FDXVHG�E\�SRRU�LQIORZ�ZDWHU�TXDOLW\��HVSHFLDOO\�KLJK�RUJDQLF�ORDG��
LQIUHTXHQW�ZDWHU�ERG\�
WXUQRYHU
�DQG�LQDGHTXDWH�PL[LQJ��'HWDLOHG�PRGHOOLQJ�PD\�
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�UHFRPPHQGHG�WKDW�WKH�PHDQ�WXUQRYHU�SHULRG�IRU�ODNHV�GXULQJ�
WKH�VXPPHU�SHULRGV�VKRXOG�EH�LQ�WKH�RUGHU�RI����WR����GD\V��L�H��WKH�ODNH�YROXPH�
VKRXOG�QRW�EH�JUHDWHU�WKDQ�WKH�YROXPH�RI�FDWFKPHQW�UXQ�RII�W\SLFDOO\�JHQHUDWHG�
RYHU�D����WR����GD\�SHULRG�LQ�WKH�VXPPHU�PRQWKV���,Q�WKH�DEVHQFH�RI�WKHVH�
K\GURORJLF�FRQGLWLRQV��LW�PD\�EH�QHFHVVDU\�WR�LQWURGXFH�D�ODNH�PDQDJHPHQW�SODQ�
WR�UHGXFH�WKH�ULVN�RI�DOJDO�EORRPV�GXULQJ�WKH�GU\�VHDVRQ��,Q�VSLWH�RI�WKLV��WKHUH�
PD\�EH�DQ�REMHFWLYH�WR�PD[LPLVH�WKH�VL]H�RI�WKH�SRQG�DV�D�ZDWHU�IHDWXUH�IRU�
UHVLGHQWLDO�GHYHORSPHQW��
�
�
)DFW�6KHHW��D��
%LRORJLFDO�WUHDWPHQW�SURFHVVHV���VXVSHQGHG�JURZWK�
V\VWHPV�
�
7\SLFDO�DSSOLFDWLRQ�VFDOH��VLWH�DQG�SUHFLQFW�
�
%LRORJLFDO�WUHDWPHQW�SURFHVVHV�DUH�FRPSOH[��HQJLQHHUHG�V\VWHPV�GHVLJQHG�WR�
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�
7\SLFDO�IL[HG�ILOP�JURZWK�V\VWHPV�DUH��

�WULFNOLQJ�ILOWHUV��

�URWDWLQJ�ELRORJLFDO�FRQWDFWRUV��DQG�
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QR�UHFLUFXODWLRQ�WDQN�RU�SXPS�LV�UHTXLUHG��$�ODUJHU�ILOWHU�LV�UHTXLUHG�IRU�HTXLYDOHQW�
SHUIRUPDQFH��
�
�
0DLQWHQDQFH�
�
5HFLUFXODWLQJ�ILOWHUV�UHTXLUH�URXWLQH�PDLQWHQDQFH�V\VWHPV��0DLQWHQDQFH�
UHTXLUHPHQWV�DUH�VLPSOH��0RQLWRULQJ�WKH�GLVWULEXWLRQ�V\VWHP�WR�WKH�ILOWHU��
PDLQWDLQLQJ�DQG�UHSODFLQJ�WKH�ILOWHU�VXUIDFH�DV�QHFHVVDU\�DQG�IOXVKLQJ�WKH�
GLVWULEXWLRQ�V\VWHP�PDQXDOO\�DUH�DOO�WKDW�LV�XVXDOO\�UHTXLUHG��
�
�
7\SLFDO�VL]LQJ�
�
57)V�DUH�DYDLODEOH�LQ�VPDOO�FRPSDFW�IRRWSULQW�SDFNDJH�SODQWV��7R�WUHDW�D�IORZ�RI�
���N/�G��DQ�57)�UHTXLUHV����WR���P��ZLWK�D�K\GUDXOLF�ORDGLQJ�RI�����WR�����P��G��
7KLV�FRPSDUHV�WR�D�56)�V\VWHP�ZKLFK�PD\�UHTXLUH�D����P��IRRWSULQW�ZLWK�D�
K\GUDXOLF�ORDGLQJ�RI����WR����P��GD\��
�
�
7\SLFDO�FRVW�
�
7KHVH�V\VWHPV�W\SLFDOO\�FRVW����������WR����������IRU�D�FRPSOHWH�UHFLUFXODWLQJ�
ILOWHU�V\VWHP��
�
�
6XSSOLHUV�
�
,QQRIORZ�WHFKQRORJLHV�ZZZ�LQQRIORZ�FR�Q]���$XVWUDOLDQ�DQG�1=�6XSSOLHU�RI�
2UHQFR�6\VWHPV��
�
�
�
�
�
�
�



)DFW�VKHHW��G��
6HSDUDWLRQ��VDQG�DQG�GHSWK�ILOWUDWLRQ�
�
7\SLFDO�DSSOLFDWLRQ�VFDOH��VLWH�DQG�SUHFLQFW�
�
�
,QWURGXFWLRQ�
�
)LOWUDWLRQ�LV�D�WHUWLDU\�WUHDWPHQW�SURFHVV�WKDW�RFFXUV�DIWHU�D�VHFRQGDU\�ELRORJLFDO�
SURFHVV��)LOWUDWLRQ�PD\�EH�UHTXLUHG�WR�UHPRYH�UHVLGXDO�VXVSHQGHG�VROLGV�DQG�
RUJDQLF�PDWWHU��WR�HQVXUH�PRUH�HIIHFWLYH�GLVLQIHFWLRQ��7KHUH�DUH�WZR�PDMRU�W\SHV�
RI�ILOWHUV��VDQG�DQG�GHSWK�ILOWUDWLRQ��)DFW�6KHHW��G��DQG�PHPEUDQH�ILOWUDWLRQ��)DFW�
6KHHW��H���
�
)LOWHUV�KDYH�EHHQ�XVHG�IRU�ZDWHU�WUHDWPHQW�IRU�RYHU�����\HDUV��6DQG��RU�RWKHU�
PHGLD��ILOWHUV�WUHDW�VHWWOHG�ZDVWHZDWHU�HIIOXHQW��)RU�RQ�VLWH�WUHDWPHQW��VDQG�ILOWHUV�
DUH�XVXDOO\�OLQHG��H[FDYDWHG�VWUXFWXUHV�ILOOHG�ZLWK�XQLIRUP�PHGLD�RYHU�DQ�
XQGHUGUDLQ�V\VWHP��7KH�ZDVWHZDWHU�LV�GRVHG�RQ�WRS�RI�WKH�PHGLD�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�
VHGLPHQWDWLRQ�DOVR�RFFXU��UHPRYLQJ�VROLGV��&KHPLFDO�DGVRUSWLRQ�WR�PHGLD�
VXUIDFHV�UHPRYHV�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�PHGLD��:LWK�WLPH��WKH�KHDG�ORVV�EXLOGV�XS�DQG�WKH�ILOWHU�
PHGLD�KDV�WR�EH�FOHDQHG�E\�EDFNZDVKLQJ��0RVW�UHPRYDO�LV�GRQH�E\�VWUDLQLQJ��
ZKHUH�SDUWLFOHV�ODUJHU�WKDQ�WKH�SRUH�VSDFH�DUH�VWUDLQHG�RXW��DQG�VPDOOHU�SDUWLFOHV�
DUH�WUDSSHG�ZLWKLQ�WKH�ILOWHU��
�
+\GUDXOLF�IORZ�UDWH�ZLOO�GHWHUPLQH�WKH�GRPLQDQW�SROOXWDQW�UHPRYDO�PHFKDQLVPV��
3ROOXWDQWV�DUH�SK\VLFDOO\�UHPRYHG�E\�LQILOWUDWLRQ��/DUJHU�SDUWLFOHV�DUH�UHWDLQHG�
ZLWKLQ�WKH�ILOWHU�PHGLD�E\�ILOWUDWLRQ��,I�RUJDQLF��WKH\�ZLOO�GHFRPSRVH�GXULQJ�ORZ�
GRVH�SHULRGV��
�
7\SLFDOO\��D�ELRILOP�IRUPV�RQ�XSSHU�OD\HUV��7KLV�OD\HU�DVVLVWV�LQ�WKH�DEVRUSWLRQ�RI�
FROORLGDO�SROOXWDQWV��DQG�HQFRXUDJHV�R[LGDWLRQ�RI�WKH�RUJDQLF�PDWHULDO��$�ORZ�IORZ�



WKURXJK�WKH�VDQG�ILOWHU�LV�GHVLUDEOH�WR�HQVXUHV�FRQWDFW�EHWZHHQ�WKH�VDQG�PHGLD
V�
ELRILOP�DQG�ZDWHU��$�ORZ�IORZ�PHDQV�HIIHFWLYH�PLFURELDO�FRQWURO��'XULQJ�ORZ�IORZ��
WKH�LQWHUVWLWLDO�VSDFHV�EHWZHHQ�WKH�VDQG�JUDQXOHV�HQDEOH�R[\JHQ�WR�GLIIXVH�WR�WKH�
ELRILOP��HQFRXUDJLQJ�R[LGDWLRQ�RI�RUJDQLF�PDWHULDO��
�
'LIIHUHQW�GHVLJQV�IRU�VDQG�ILOWHUV�DUH�EDVHG�RQ�WKH�W\SH�RI�PHGLD��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�PHGLD��

�ILOWHU�EHG�GHSWK��

�K\GUDXOLF�ORDGLQJ�UDWH��

�RUJDQLF�ORDGLQJ�UDWH��DQG�

�GRVLQJ�IUHTXHQF\�DQG�GXUDWLRQ��
�
�
0DLQWHQDQFH�
�
0DLQWHQDQFH�LV�UHTXLUHG�WR�HQVXUH��

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

�WKH�SUHYHQWLRQ�RI�WKH�DJJORPHUDWLRQ�RI�ELRORJLFDO�IORFV��GLUW�DQG�ILOWHU�PHGLD�LQWR�
PXGEDOOV��SUHYHQWLQJ�HIIHFWLYH�EDFN�ZDVKLQJ��DQG�

�ORVV�RI�ILOWHU�PHGLD�LV�FRQWUROOHG��
�
�
7\SLFDO�&RVW�
�
$�VLPSOH�VDQG�ILOWHU�SURGXFW�ZLWK�D�VPDOO�IRRWSULQW�FDQ�EH�SURYLGHG�DV�D�SDFNDJH�
V\VWHP��$TXDWHF�0D[FRQ�RIIHU�D�VPDOO�IRRWSULQW�SUHVVXUH�VDQG�ILOWHU�IRU�
DSSUR[LPDWHO\����������7KHVH�V\VWHPV�KDYH�DQ�DXWRPDWLF�EDFNZDVK�V\VWHP��
FRQWUROOHG�E\�KHDG�ORVV�RU�HIIOXHQW�TXDOLW\��&KHDSHU�SRRO�ILOWHUV����������XVHG�IRU�
ILOWHULQJ�VZLPPLQJ�SRRO�DQG�VSD�ZDWHU�PD\�DOVR�EH�DGDSWHG�IRU�WHUWLDU\�ILOWUDWLRQ��
�
�
'HSWK�ILOWUDWLRQ�
�
'HSWK�ILOWUDWLRQ�LV�D�YDULDWLRQ�RI�D�VDQG�ILOWHU��'HSWK�ILOWUDWLRQ�XVHV�D�JUDQXODU�
PHGLD��W\SLFDOO\�VDQG�RU�D�GLDWRPDFHRXV�HDUWK��WR�ILOWHU�HIIOXHQW��7\SLFDOO\�WKHUH�
DUH�IRXU�OD\HUV�RI�ILOWHU�PHGLD��7KH�SDUWLFOH�VL]H�GHFUHDVHV�WKURXJK�WKH�ILOWHU�
OD\HUV��7KH�FRDUVH��WRS�OD\HU�UHPRYHV�ODUJHU�SDUWLFOHV��ZLWK�ILQHU�PDWHULDO�



UHPRYHG�LQ�WKH�ORZHU�OD\HUV��7KLV�FRPSUHKHQVLYH�ILOWUDWLRQ�V\VWHP�RIIHUV�
LPSURYHG�ILOWHU�HIILFLHQF\�ZKHQ�FRPSDUHG�WR�D�FRQYHQWLRQDO�VDQG�ILOWHU��
�
0DLQWHQDQFH�DQG�GHVLJQ�FRQVLGHUDWLRQV�DUH�VLPLODU�WR�VDQG�ILOWUDWLRQ��
�
�
)DFW�VKHHW��H��
6HSDUDWLRQ��PHPEUDQH�ILOWUDWLRQ�
�
7\SLFDO�DSSOLFDWLRQ�VFDOH��VLWH�DQG�SUHFLQFW�
�
0HPEUDQH�ILOWUDWLRQ��RU�FURVV�IORZ�PHPEUDQH�ILOWUDWLRQ��LV�D�SK\VLFDO�VHSDUDWLRQ�
SURFHVV�WKDW�ILOWHUV�SROOXWDQWV�XVLQJ�D�VHPLSHUPHDEOH�PHGLD��7KHUH�DUH�IRXU�
FODVVHV�RI�ILOWUDWLRQ��

�PLFUR�ILOWUDWLRQ��0)��ZLWK�WKH�ODUJHVW�SRUH�VL]H��

�XOWUD�ILOWUDWLRQ��8)��ZLWK�VPDOOHU�SRUH�VL]H��

�QDQR�ILOWUDWLRQ��1)���VPDOOHU�DJDLQ��DQG�

�UHYHUVH�RVPRVLV��52���WKH�VPDOOHVW��
�
$V�ZDWHU�SDVVHV�WKURXJK�D�PHPEUDQH�XQGHU�SUHVVXUH��LW�
VTXHH]HV
�WKURXJK�WKH�
VWUXFWXUH��7KH�PHPEUDQH�VHOHFWLYHO\�WUDSV�ODUJHU�SROOXWDQWV��7KH�IHHG�VWUHDP�LV�
HIIHFWLYHO\�VSOLW�LQWR�WZR�HIIOXHQWV��D�SXULILHG�VWUHDP�DQG�D�ZDVWH�VWUHDP��
�
0HPEUDQH�ILOWUDWLRQ�SURFHVVHV�FDQ�UHPRYH�SDUWLFOHV��EDFWHULD��RWKHU�PLFUR�
RUJDQLVPV��SDUWLFXODWH�PDWWHU��QDWXUDO�RUJDQLF�PDWWHU��120��DQG�VDOW�
�GHVDOLQDWLRQ���5HPRYDO�LV�GHWHUPLQHG�E\�WKH�PHPEUDQH
V�SRUH�VL]H��VHH�EHORZ���
$V�WKH�SRUH�VL]H�GHFUHDVHV��VPDOOHU�SROOXWDQWV�FDQ�EH�UHPRYHG��7KH�VPDOOHU�WKH�
SRUH�VL]HV��WKH�PRUH�SUHVVXUH�DQG�HQHUJ\�FRQVXPSWLRQ�UHTXLUHG��5HIHU�WR�WKH�
WDEOH�EHORZ�IRU�PRUH�GHWDLOV��
�
&RQWLQXHG�LQQRYDWLRQ��DQG�WKH�PRGXODU�GHVLJQ�RI�PHPEUDQH�ILOWUDWLRQ�SURFHVVHV�
IRU�VPDOO�VFDOH�DSSOLFDWLRQV��PHDQV�WKDW�WKH�RSHUDWLRQDO�DQG�HFRQRPLF�IHDVLELOLW\�
RI�WKHVH�V\VWHPV�LV�LPSURYLQJ��0HPEUDQH�ILOWUDWLRQ�V\VWHPV�DUH�QRZ�DYDLODEOH�LQ�
PRGXODU�WUHDWPHQW�SODQWV��ZHOO�VXLWHG�IRU�VHZHU��ZDWHU��PLQLQJ��JUH\ZDWHU�
WUHDWPHQW�DQG�JURXQGZDWHU�WUHDWPHQW��
�
�
'HVLJQ�LVVXHV�
�
:DWHU�TXDOLW\�DQG�DYDLODEOH�VSDFH�ZLOO�GHWHUPLQH�PHPEUDQH�FRQILJXUDWLRQ��3UH�
WUHDWPHQW�PD\�EH�UHTXLUHG�WR�UHPRYH�ODUJHU�SDUWLFOHV��DQG�QDWXUDO�RUJDQLF�



LPSXULWLHV��WR�LPSURYH�HIIHFWLYHQHVV��89�GLVLQIHFWLRQ�DIWHU�ILOWUDWLRQ�LV�
UHFRPPHQGHG�IRU�PLFURELDO�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�PHPEUDQH�VXUIDFH�PHDQV�WKDW�PHPEUDQH�IRXOLQJ�LV�
H[SHFWHG��$�TXLFN�EDFNZDVK�V\VWHP��LQWHJUDWHG�LQWR�WKH�SODQW
V�RSHUDWLRQ��ZLOO�
PDQDJH�IRXOLQJ��3HULRGLF�FKHPLFDO�FOHDQLQJ�LV�UHTXLUHG�WR�UHMXYHQDWH�WKH�
PHPEUDQHV��0HPEUDQHV�KDYH�D�ILQLWH�OLIH�DQG�DUH�W\SLFDOO\�UHSODFHG�HYHU\�WZR�WR�
ILYH�\HDUV��
�
+LJKHU�RSHUDWLQJ�SUHVVXUH�LQFUHDVHV�SHUPHDWH�IORZ�WKHUHE\�LQFUHDVLQJ�HIILFLHQF\��
EXW�LW�LQFUHDVHV�WKH�IRXOLQJ�UDWH��+LJKHU�IORZ�YHORFLW\�DFURVV�WKH�PHPEUDQH�
UHGXFHV�WKH�IRXOLQJ��$Q�RSWLPDO�RSHUDWLQJ�FRQGLWLRQ�H[LVWV�EHWZHHQ�IORZ�DQG�
SUHVVXUH��
�
$GHTXDWH�SURYLVLRQ�IRU�WKH�GLVSRVDO�RI�WKH�ZDVWH�VWUHDP�LV�DOVR�QHFHVVDU\��
0HPEUDQH�SURFHVVHV�SURGXFH�D�ZDVWH�VWUHDP�RI�DERXW����SHU�FHQW�RI�WRWDO�IHHG�
YROXPH��XS�WR����SHU�FHQW�LQ�VRPH�UHYHUVH�RVPRVLV�RSHUDWLRQV��:DVWH�GLVSRVDO�
PXVW�EH�FRQVLGHUHG�GXULQJ�GHVLJQ��)RU�VHZHU�PLQLQJ��WKH�ZDVWH�VWUHDP�LV�
W\SLFDOO\�GLUHFWHG�EDFN�LQWR�WKH�VHZHU��
�
�
7DEOH����
0HPEUDQH�ILOWUDWLRQ�NH\�IHDWXUHV�VXPPDU\�
�
)LOWUDWLRQ�� 3RUH�VL]H� 2SHUDWLQJ�

SUHVVXUH�
7\SLFDO�WDUJHW�
SROOXWDQW�

0LFUR�ILOWUDWLRQ� �����WR����PLFURQV��
�

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

8OWUD�ILOWUDWLRQ� ������WR�����
PLFURQV�
�

��������N3D�� $V�DERYH�SOXV�
VRPH�YLUXVHV��QRW�
DQ�DEVROXWH�
PLFURQV�EDUULHU���
6RPH�KXPLF�
VXEVWDQFHV��

1DQR�ILOWUDWLRQ� $SSUR[LPDWHO\�
������PLFURQV��

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



DQG�KXPLF�
PDWHULDOV��

5HYHUVH�2VPRVLV� $SSUR[LPDWHO\���WR�
��$��
�

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

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

�
�
5HYHUVH�RVPRVLV�
�
5HYHUVH�RVPRVLV��52��LV�WKH�ILQHVW�PHPEUDQH�ILOWUDWLRQ�SURFHVV��ZLWK�WKH�
VPDOOHVW�SRUH�VL]H��$W�DURXQG�IRXU�WR�HLJKW�DQJVWURPV��DERXW�WKH�VL]H�RI�D�
PROHFXOH���UHYHUVH�RVPRVLV�DOVR�KDV�WKH�KLJKHVW�SUHVVXUH�UHTXLUHPHQWV��52�
UHPRYHV�PRVW�SROOXWDQWV�LQFOXGLQJ�SDWKRJHQV��YLUXVHV�DQG�VDOWV��DQG�LV�XVHG�IRU�
VHZHU�PLQLQJ�DQG�GHVDOLQDWLRQ��52�FDQ�VHSDUDWH�LRQV��GLVVROYHG�VDOW��IURP�ZDWHU��
SURGXFLQJ�KLJK�TXDOLW\�ZDWHU��$�YHU\�KLJK�SUHVVXUH��GHWHUPLQHG�E\�WKH�RVPRWLF�
SUHVVXUH�DQG�LRQLF�FRQFHQWUDWLRQ��LV�UHTXLUHG��ZKLFK�XVHV�D�ORW�RI�HQHUJ\��5HJXODU�
PDLQWHQDQFH�LV�UHTXLUHG�EHFDXVH�WKH�VPDOO�SRUH�VL]H�LV�HDVLO\�EORFNHG�RU�IRXOHG��
)RXOLQJ�FDQ�EH�PDQDJHG�E\�DQ�XSVWUHDP�ZDWHU�WUHDWPHQW�OLNH�VHGLPHQWDWLRQ��
5HYHUVH�RVPRVLV�XQLWV�DUH�UHDOO\�HIIHFWLYH�ZKHQ�XVHG�LQ�D�VHULHV�FRQILJXUDWLRQ��
�
52�PHPEUDQHV�DUH�JHQHUDOO\�PDGH�IURP�FHOOXORVH�DFHWDWH�DQG�SRO\DPLGH�
SRO\PHUV��&KORULQH�FRQFHQWUDWLRQ�FDQ�GDPDJH�52�PHPEUDQHV��7KH�FHOOXORVH�
DFHWDWH�FDQ�WROHUDWH�FKORULQH�OHYHOV�XVHG�IRU�PLFURELDO�FRQWURO��EXW�FKORULQH�ZLOO�
GHVWUR\�SRO\DPLGH�SRO\PHUV��
�
�
7\SLFDO�FRVWV�
�
0HPEUDQH�ILOWUDWLRQ�SODQWV�UDQJH�DFFRUGLQJ�WR�SRUH�VL]H�DQG�RSHUDWLQJ�SUHVVXUH��
0HPEUDQH�ILOWUDWLRQ�SODQWV�VWDUW�IURP�DSSUR[LPDWHO\���������IRU�D���N/�GD\�ZLWK�D�
W\SLFDO�FRVW�IRU�D�FRPELQHG�PLFURILOWUDWLRQ�DQG�UHYHUVH�RVPRVLV�SODQW�WR�WUHDW�
���N/�GD\�LV�����������
�
�
6XSSOLHUV�

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




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

�*(�ZDWHU���2VPRQLFV���ZZZ�JHZDWHU�FRP��

�86�)LOWHU���0HPFRU���ZZZ�ZDWHU�XVILOWHU�FRP��
�
�
)DFW�VKHHW��I��
'LVLQIHFWLRQ�
�
7\SLFDO�DSSOLFDWLRQ�VFDOH��VLWH��SUHFLQFW�DQG�UHJLRQDO�
�
'LVLQIHFWLRQ�PLQLPLVHV�SDWKRJHQLF�PLFURRUJDQLVPV��SURWHFWLQJ�SXEOLF�KHDOWK��
'LVLQIHFWLRQ�GHVWUR\V�SDWKRJHQLF�PLFURRUJDQLVPV�LQ�ZDWHU��(UDGLFDWLRQ�RI�ZDWHU�
ERUQH�SDWKRJHQV�LV�WKH�PRVW�LPSRUWDQW�SXEOLF�KHDOWK�FRQFHUQ�IRU�ZDWHU�WUHDWPHQW��
�
'LVLQIHFWLRQ�UDQJHV�IURP�ERLOLQJ�ZDWHU�WR�ODUJH�VFDOH�FKHPLFDO�WUHDWPHQW�IRU�ZDWHU�
VXSSOLHV��7KH�WKUHH�PRVW�FRPPRQ�GLVLQIHFWLRQ�PHWKRGV�DUH�89�UDGLDWLRQ��
FKORULQDWLRQ�DQG�R]RQDWLRQ��
�
89�GLVLQIHFWLRQ�
�
8OWUDYLROHW��89��GLVLQIHFWLRQ�XVHV�89�OLJKW�WR�LQDFWLYDWH�PLFUR�RUJDQLVPV�LQ�ZDWHU��
7KH�VKRUW�89�ZDYHOHQJWK�LUUDGLDWHV�WKH�PLFUR�RUJDQLVPV��:KHQ�WKH�89�UDGLDWLRQ�
SHQHWUDWHV�WKH�FHOO�RI�DQ�RUJDQLVP��LW�GHVWUR\V�WKH�FHOO
V�JHQHWLF�PDWHULDO��DQG�LWV�
DELOLW\�WR�UHSURGXFH��89�GLVLQIHFWLRQ�KDV�ORZ�FDSLWDO�DQG�RSHUDWLQJ�FRVW��LW�LV�HDV\�
WR�LQVWDOO�DQG�RSHUDWH�DQG�LV�ZHOO�VXLWHG�WR�VPDOO�VFDOH�ZDWHU�WUHDWPHQW�SURFHVVHV��
�
89�SURYLGHV�D�UHOLDEOH�ORZ�PDLQWHQDQFH�GLVLQIHFWLRQ�V\VWHP�ZLWKRXW�WKH�QHHG�WR�
KDQGOH�RU�VWRUH�KD]DUGRXV�PDWHULDOV��1R�FKHPLFDOV�DUH�UHTXLUHG��HOLPLQDWLQJ�WKH�
QHHG�IRU�KD]DUGRXV�FKHPLFDO�KDQGOLQJ�DQG�VWRUDJH��1R�KDUPIXO�E\�SURGXFWV�DUH�
IRUPHG�DQG�RGRXU�LV�PLQLPLVHG��89�GLVLQIHFWLRQ�LV�D�SK\VLFDO�SURFHVV�
LQGHSHQGHQW�RI�S+��ZLWK�WHPSHUDWXUH�KDYLQJ�PLQLPDO�LPSDFW��
�
89�GLVLQIHFWLRQ�HIIHFWLYHQHVV�GHSHQGV�RQ�WKH�ZDWHU�TXDOLW\�DQG�FKDUDFWHULVWLFV��
7KH�HIIHFWLYHQHVV�RI�89�GLVLQIHFWLRQ�LV�LQIOXHQFHG�E\��

�WKH�LQWHQVLW\�RI�89�UDGLDWLRQ��

�DPRXQW�RI�WLPH�H[SRVHG��

�UHDFWRU�FRQILJXUDWLRQ��DQG�

�WKH�FRQFHQWUDWLRQ�RI�FROORLGDO�DQG�SDUWLFXODWH�FRQVWLWXHQWV��
�
89�UDGLDWLRQ�LQWHQVLW\�GHSHQGV�RQ�LWV�VRXUFH��WKDW�LV��WKH�GLVWDQFH�EHWZHHQ�WKH�
ODPS�DQG�ZDWHU��5HDFWRU�GHVLJQV�VKRXOG�HQVXUH�XQLIRUP�IORZ�ZLWK�PD[LPDO�UDGLDO�
PRWLRQ�WR�HQVXUH�D�ZHOO�PL[HG�ZDWHU�IORZ�UHFHLYHV�DPSOH�H[SRVXUH�WR�WKH�89�



UDGLDWLRQ��,Q�D�QDWXUDO�V\VWHP��89�UDGLDWLRQ�VXSSOLHG�E\�WKH�VXQ�SURYLGHV�OLPLWHG�
GLVLQIHFWLRQ��
�
8VXDOO\�89�GLVLQIHFWLRQ�V\VWHPV�DUH�LQVWDOOHG�WRZDUGV�WKH�HQG�RI�WKH�WUHDWPHQW�
WUDLQ�WR�PLQLPLVH�IRXOLQJ�DQG�LQWHUIHUHQFH�ZLWK�FROORLGDO�DQG�SDUWLFXODWH�
FRQVWLWXHQWV��6XVSHQGHG�VROLGV�UHGXFH�89�HIIHFWLYHQHVV�E\�UHGXFLQJ�
WUDQVPLVVLRQ�DQG�VKLHOGLQJ�EDFWHULD��&OHDQLQJ�LV�HVVHQWLDO�WR�HQVXUH�HIIHFWLYH�89�
WUDQVPLVVLRQ��0DLQWHQDQFH�LV�UHTXLUHG�WR�PDQDJH�89�WXEH�IRXOLQJ��
�
�
&KORULQDWLRQ�
�
&KORULQH�LV�WKH�PRVW�FRPPRQ�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�PHDQV�FKHPLFDO�KDQGOLQJ�DQG�VWRUDJH�LV�
UHTXLUHG��
�
&KORULQH�SURYLGHV�UHVLGXDO�PLFURELDO�FRQWURO��WKDW�LV��LW�FRQWLQXHV�WR�GLVLQIHFW�ZDWHU�
DIWHU�LW�KDV�SDVVHG�WKURXJK�WKH�WUHDWPHQW�SURFHVV��,W�LV�W\SLFDOO\�VHOHFWHG�IRU�
SRWDEOH�ZDWHU�VXSSO\�V\VWHPV��2SWLPDO�FKORULQDWLRQ�GRVDJH�LV�GHSHQGHQW�RQ�WKH�
FRQFHQWUDWLRQ�DQG�ZDWHU�S+�DQG�WHPSHUDWXUH��7KH�S+�H[HUWV�D�VWURQJ�LQIOXHQFH�
RQ�WKH�FKORULQDWLRQ�SHUIRUPDQFH�DQG�VKRXOG�EH�UHJXODWHG��
�
&KORUDPLQDWLRQ�LV�WKH�PL[�RI�FKORULQH�GRVLQJ�ZLWK�DPPRQLD�IRU�GLVLQIHFWLRQ��,W�LV�
GHVLJQHG�WR�UHGXFH�E\�SURGXFW�IRUPDWLRQ�DQG�UHGXFH�WULKDORPHWKDQHV��7+0��
FRQFHQWUDWLRQV��&KORUDPLQHV�ODVW�ORQJHU�LQ�ZDWHU��SURYLGLQJ�D�GHJUHH�RI�UHVLGXDO�
SURWHFWLRQ��
�
7KH�UHVLGXDO�XQSOHDVDQW�WDVWH�DQG�RGRXU�RI�FKORULQH�LV�D�GLVDGYDQWDJH�RI�WKLV�
PHWKRG�RI�GLVLQIHFWLRQ��%\�SURGXFWV�RI�FKORULQDWLRQ�FRXOG�EH�FDUFLQRJHQLF��ZLWK�
SDUWLFXODU�FRQFHUQ�RYHU�WULKDORPHWKDQHV��
�
�
2]RQDWLRQ�
�
2]RQH�LV�D�PRUH�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��EHFRPHV��2���2]RQH�SURGXFWLRQ�GHSHQGV�RQ�R[\JHQ�
FRQFHQWUDWLRQ�DQG�LPSXULWLHV�VXFK�DV�GXVW�DQG�ZDWHU�YDSRXU�LQ�WKH�JDV��
�
7KH�EUHDNGRZQ�RI�R]RQH�WR�R[\JHQ�LV�UDSLG��,W�LV�LPSRVVLEOH�WR�PDLQWDLQ�IUHH�
R]RQH�UHVLGXDOV�LQ�ZDWHU�IRU�DQ\�VLJQLILFDQW�WLPH��
�
�



5HIHUHQFH�
�
86�(3$��������8OWUDYLROHW�GLVLQIHFWLRQ��UHSRUW�(3$�����)��������
�
�
���,QIRUPDWLRQ�VKHHW�
6DYLQJ�:DWHU�$URXQG�7KH�+RXVH�
�
�
:KDW�FDQ�,�GR�WR�XVH�OHVV�ZDWHU"�
�
7KHUH�DUH�VLPSOH�WKLQJV�WKDW�\RX�FDQ�GR�DURXQG�WKH�KRXVH�WR�FRQVHUYH�ZDWHU��
5HFRJQLVLQJ�WKH�YDOXH�RI�ZDWHU�LV�WKH�ILUVW�VWHS��&RQVHUYLQJ�ZDWHU�QRZ�PHDQV�
PRUH�ZDWHU�ZLOO�EH�DYDLODEOH�DQG�DIIRUGDEOH�LQ�WKH�IXWXUH��<RX�FDQ�KHOS�FRQVHUYH�
ZDWHU�E\�FKDQJLQJ�VRPH�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�VPDOO�JDUGHQ��

�VZHHSLQJ�ZLWK�D�EURRP�UDWKHU�WKDQ�XVLQJ�WKH�KRVH��3DYHG�DUHDV�PXVW�EH�
FOHDQHG�ZLWKRXW�ZDWHU�XQGHU�SHUPDQHQW�ZDWHU�PHDVXUHV��
�
�
:KHUH�GR�,�XVH�ZDWHU�LQ�P\�KRXVHKROG"�
�
7R�ILQG�RXW�ZKHUH�PRVW�ZDWHU�LV�XVHG�LQ�\RXU�KRPH��FRPSOHWH�WKH�ZDWHU�DXGLW�
IRUP�GHYHORSHG�E\�WKH�&LW\�RI�0HOERXUQH��<RX
OO�ILQG�WKLV�IRUP�DW�
ZZZ�PHOERXUQH�YLF�JRY�DX�LQIR�FIP"WRS ���	SJ ���
�
�
'R�,�QHHG�ZDWHU�HIILFLHQW�DSSOLDQFHV�DQG�ILWWLQJV"�
�
7R�VDYH�HYHQ�PRUH�ZDWHU��ZDWHU�HIILFLHQW�ILWWLQJV�DQG�DSSOLDQFHV�DUH�DQ�H[FHOOHQW�
LGHD��DQG�WKH\
UH�VXLWDEOH�IRU�PRVW�KRPHV�DQG�VPDOO�EXVLQHVVHV�DQG�IRU�PRVW�
DSSOLDQFHV��2SWLRQV�LQFOXGH��

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

�ZDWHU�HIILFLHQW�DSSOLDQFHV�LQFOXGLQJ�$$$$$�UDWHG�ZDVKLQJ�PDFKLQHV�DQG�
$$$$�UDWHG�GLVKZDVKHUV��DQG�

�SUHVVXUH�UHGXFWLRQ�YDOYHV�WKDW�UHGXFH�ZDWHU�SUHVVXUH��VDYLQJ�PRUH�ZDWHU��
�



7KHVH�PHDVXUHV�ZLOO�VDYH�XS�WR����SHU�FHQW�RI�ZDWHU�XVH�FRPSDUHG�WR�D�W\SLFDO�
KRXVHKROG��
�
:DWHU�HIILFLHQF\�UDWLQJV�VKRXOG�EH�VKRZQ�RQ�DOO�QHZ�ZDVKLQJ�PDFKLQHV�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�'HSDUWPHQW�RI�6XVWDLQDELOLW\�DQG�(QYLURQPHQW�UXQV�WKH�2XU�:DWHU��2XU�
)XWXUH�SURJUDP��DQG�SURGXFHV�D�ZDWHU�VDYLQJ�NLW��2UGHU�\RXUV�RQOLQH�DW��
ZZZ�RXUZDWHU�YLF�JRY�DX�RU�FDOO����������
�
�
+RZ�FDQ�,�VDYH�ZDWHU�LQ�P\�JDUGHQ"�
�
*DUGHQ�ZDWHULQJ�DFFRXQWV�IRU����SHU�FHQW�RI�WRWDO�ZDWHU�XVDJH��<RX�FDQ�UHGXFH�
WKH�DPRXQW�RI�ZDWHU�\RXU�SODQWV�QHHG�E\��

�ZDWHULQJ�DW�QLJKW�WLPH��QRZ�PDQGDWRU\�IRU�ZDWHULQJ�V\VWHPV���

�ZDWHULQJ�ZLWK�D�KDQG�KHOG�WULJJHU�KRVH��QRZ�PDQGDWRU\���

�XVLQJ�PXOFK�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�PHDQV�SXWWLQJ�SODQWV�ZLWK�VLPLODU�ZDWHU�UHTXLUHPHQWV�
WRJHWKHU��VR�\RX�FDQ�WDUJHW�VSRWV�WR�ZDWHU��DQG�

�PRLVWXUH�FRQWUROOHG�LUULJDWLRQ�V\VWHPV��
�
&RQWDFW�\RXU�ORFDO�QXUVHU\�RU�6XVWDLQDEOH�*DUGHQLQJ�$XVWUDOLD�
ZZZ�VJDRQOLQH�RUJ�DX�IRU�PRUH�LQIRUPDWLRQ��
�
�
:KDW�DERXW�ZDVKLQJ�P\�FDU"�
�
8VLQJ�D�EXFNHW�DQG�VSRQJH�WR�ZDVK�\RXU�FDU�LV�WKH�EHVW�RSWLRQ��3HUPDQHQW�ZDWHU�
PHDVXUHV�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�UDLQZDWHU�WDQN"�
�
<HV���UDLQZDWHU�WDQNV�DUH�D�JUHDW�ZD\�WR�SUHVHUYH�RXU�H[LVWLQJ�UHVRXUFHV��
5DLQZDWHU�LV�EHVW�XVHG�IRU�WRLOHW�IOXVKLQJ��UHSODFLQJ�WKH�KLJK�TXDOLW\�GULQNLQJ�ZDWHU�
XVXDOO\�XVHG�LQ�WKH�WRLOHW��5DLQZDWHU�KDUYHVWHG�IURP�\RXU�URRI�LV�VWRUHG�LQ�D�WDQN��
8VLQJ�FROOHFWHG�UDLQZDWHU�IRU�WRLOHW�IOXVKLQJ�PHDQV�XVLQJ����SHU�FHQW�OHVV�GULQNLQJ�
ZDWHU��7KH�IDOO�RI�\RXU�URRI�DQG�WKH�SRVLWLRQ�RI�GRZQSLSHV�FDQ�GHWHUPLQH�KRZ�
HIIHFWLYH�\RXU�UDLQZDWHU�WDQN�ZLOO�EH��7R�FROOHFW�DV�PXFK�UDLQZDWHU�DV�\RX�FDQ��DOO�
�RU�DV�PDQ\�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�0HOERXUQH
V�)DFW�
6KHHW�5DLQZDWHU�7DQNV���*HQHUDO��DQG�)DFW�6KHHW�5DLQZDWHU�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��
�
5DLQZDWHU�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�,�PDLQWDLQ�P\�UDLQZDWHU�WDQN"�
�
5DLQZDWHU�WDQNV�UHTXLUH�PLQLPDO�PDLQWHQDQFH��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�UHFRPPHQGHG��WR�SUHYHQW�
OHDYHV�DQG�RWKHU�GHEULV�HQWHULQJ�WKH�WDQN��7KH�WDQN�VKRXOG�EH�FORVHG��ZLWK�
PRVTXLWR�QHWV�SUHYHQWLQJ�LQVHFWV�HQWHULQJ�WKH�WDQN��(YHU\�VL[�PRQWKV��WKH�WDQN�
VKRXOG�EH�LQVSHFWHG�WR�PDLQWDLQ�WKHVH�VWDQGDUGV��
�
'HWDLOHG�PDLQWHQDQFH�UHTXLUHPHQWV�DUH�DYDLODEOH�IURP�WKH�)HGHUDO�*RYHUQPHQW
V�
HQ+HDOWK�SXEOLFDWLRQ��*XLGDQFH�RQ�WKH�XVH�RI�UDLQZDWHU�WDQNV��
ZZZ�HQKHDOWK�QSKS�JRY�DX�
�



�
$UH�WKHUH�DQ\�UHEDWHV�IRU�P\�WDQN"�
�
7KH�'HSDUWPHQW�RI�6XVWDLQDELOLW\�DQG�(QYLURQPHQW��WKURXJK�WKH�2XU�:DWHU��2XU�
)XWXUH�SURJUDP�LV�RIIHULQJ�D�UHEDWH�IRU�UDLQZDWHU�WDQNV�DQG�LQVWDOODWLRQ��7KH�
UHEDWH�LV������������IRU�D�WDQN�DQG������IRU�WRLOHW�FRQQHFWLRQ���9LVLW�
ZZZ�RXUZDWHU�YLF�JRY�DX�RU�FDOO���������IRU�PRUH�LQIRUPDWLRQ��
�
�
+RZ�GR�,�LQVWDOO�P\�UDLQZDWHU�WDQN"�
�
,QVWDOODWLRQV�PXVW�FRQIRUP�WR�$XVWUDOLDQ�VWDQGDUGV��$6���������:DWHU�6XSSO\��
$FFHSWDEOH�6ROXWLRQV��DQG�VKRXOG�EH�FRPSOHWHG�E\�D�OLFHQVHG�SOXPEHU��7KH�
*UHHQ�3OXPEHUV�ZZZ�JUHHQSOXPEHUV�FRP�DX�DQG�WKH�3OXPELQJ�,QGXVWU\�
&RPPLVVLRQ�ZZZ�SLF�YLF�JRY�DX�KDYH�PRUH�LQIRUPDWLRQ��
�
�
'R�,�QHHG�DSSURYDO�IRU�P\�UDLQZDWHU�WDQN"�
�
7KH�&LW\�RI�0HOERXUQH�UHTXLUHV�D�SODQQLQJ�SHUPLW�IRU�WKH�LQVWDOODWLRQ�RI�WDQNV�
ZLWKLQ�+HULWDJH�2YHUOD\�DUHDV�DQG�IRU�WDQNV�ODUJHU�WKDQ�������OLWUHV��7DQNV�
RXWVLGH�+HULWDJH�2YHUOD\�DUHDV�DQG�VPDOOHU�WKDQ�������OLWUHV��KDYH�9LFWRULDQ�
*RYHUQPHQW�H[HPSWLRQ��&ODXVH�������RI�WKH�9LFWRULDQ�3ODQQLQJ�3URYLVLRQV���7KH�
&LW\�RI�0HOERXUQH�FDQ�DGYLVH�RQ�H[HPSWLRQV��
�
'XH�WR�WKH�KHULWDJH�QDWXUH�RI�WKH�&LW\�RI�0HOERXUQH��PRVW�SURSHUWLHV�PXVW�ORGJH�D�
SODQQLQJ�SHUPLW�IRU�WKHLU�UDLQZDWHU�WDQN��)RU�ZRUNV�OHVV�WKDQ���������RQ�D�VLQJOH�
GZHOOLQJ�RQ�D�ORW��WKHUH�LV�QR�IHH�IRU�D�SODQQLQJ�SHUPLW��7KH�SODQQLQJ�SHUPLW�RQO\�
QHHGV�WR�DGGUHVV�LVVXHV�UHODWLQJ�WR�KHULWDJH��SULPDULO\��ZKHWKHU�WKH�WDQN�FDQ�EH�
VHHQ�IURP�VWUHHWV�DQG�RU�ODQHZD\V��DQG�LWV�HIIHFW�RQ�H[LVWLQJ�IDEULF��
�
%XLOGLQJV�OLVWHG�RQ�WKH�9LFWRULDQ�+HULWDJH�5HJLVWHU�QHHG�D�+HULWDJH�9LFWRULD�
SHUPLW�XQGHU�WKH�+HULWDJH�$FW�������2QFH�DSSURYHG��D�SODQQLQJ�SHUPLW�LV�QRW�
UHTXLUHG��
�
)RU�UDLQZDWHU�WDQNV�LQVWDOOHG�ZLWKLQ�WKH�EXLOGLQJ�IDEULF��VXFK�DV�LQ�D�URRI�VSDFH��RU�
LQ�WKH�XSSHU�IORRUV�RI�DQ�DSDUWPHQW�EXLOGLQJ��D�EXLOGLQJ�SHUPLW�PD\�EH�UHTXLUHG��
7KH�EXLOGLQJ�PXVW�EH�DEOH�WR�VXSSRUW�WKH�WDQN�ZHLJKW��&RQWDFW�WKH�&LW\�RI�
0HOERXUQH�IRU�PRUH�DGYLFH��
�
�



:KHUH�FDQ�,�ILQG�PRUH�LQIRUPDWLRQ"�
�
)RU�IXUWKHU�LQIRUPDWLRQ�UHIHU�WR�&LW\�RI�0HOERXUQH
V�:68'�*XLGHOLQHV��LQFOXGLQJ�
WKH�5DLQZDWHU�IRU�KRXVHKROG�WDQNV�)DFW�6KHHW�DQG�WKH�7HUUDFHV�FDVH�VWXG\�LQ�
6HFWLRQ�7ZR��
�
�
���,QIRUPDWLRQ�VKHHW�
5HXVLQJ�:DWHU�$URXQG�7KH�+RXVH�
�
�
:KDW�HOVH�FDQ�,�GR�WR�VDYH�ZDWHU"�
�
5HXVLQJ�ZDWHU�ZLWKLQ�\RXU�KRXVHKROG�ZLOO�KHOS�VDYH�PRUH�ZDWHU��7KH�PRVW�
FRPPRQ�ZD\�WR�UHXVH�KRXVHKROG�ZDWHU�LV�ZLWK�D�JUH\ZDWHU�UHXVH�V\VWHP��
�
�
:KDW�LV�JUH\ZDWHU"�
�
*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��5HXVLQJ�\RXU�JUH\ZDWHU�DOVR�UHGXFHV�WKH�DPRXQW�RI�ZDWHU�
WKDW�HQWHUV�VHZHUV��VDYLQJ�HQHUJ\�DQG�UHVRXUFHV���
�
*UH\ZDWHU�FRQWDLQV�FRQWDPLQDQWV�DQG�LV�QRW�ILW�IRU�KXPDQ�FRQVXPSWLRQ��/RZ�
OHYHOV�RI�EDFWHULD��IDHFDO�PDWWHU��RUJDQLF�PDWWHU��PLFUR�RUJDQLVPV��VDOWV�DQG�
GHWHUJHQWV�DUH�FRPPRQ��DQG�DOO�FDQ�FRQWULEXWH�WR�WKH�FRORXU�DQG�RGRXU�RI�WKH�
ZDWHU��,W�LV�LPSRUWDQW�WR�OLPLW�KXPDQ�H[SRVXUH�WR�JUH\ZDWHU��
�
�
:KHUH�VKRXOG�,�FROOHFW�P\�JUH\ZDWHU"�
�

/LJKW
�JUH\ZDWHU�LV�ZDVWHZDWHU�IURP�WKH�VKRZHU��EDWK�DQG�EDVLQ�LQ�EDWKURRPV��
DQG�UHTXLUHV�WKH�OHDVW�DPRXQW�RI�WUHDWPHQW�SULRU�WR�UHXVH��7KHVH�DUH�WKH�
SUHIHUDEOH�VRXUFHV�IRU�JUH\ZDWHU�FROOHFWLRQ��
�
�



:KDW�FDQ�,�XVH�JUH\ZDWHU�IRU"�
*UH\ZDWHU�FDQ�EH�XVHG�IRU�JDUGHQ�LUULJDWLRQ��RU��DIWHU�WUHDWPHQW��IRU�WRLOHW�IOXVKLQJ��
1R�WUHDWPHQW�LV�UHTXLUHG�LI�WKH�JUH\ZDWHU�LV�GLYHUWHG�LPPHGLDWHO\�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�ZDWHU"�
�
&ROOHFWLQJ�JUH\ZDWHU�IRU�UHXVH�FRXOG�EH�DV�VLPSOH�DV�SXWWLQJ�D�EXFNHW�LQ�WKH�
VKRZHU�WR�FROOHFW�ZDWHU�IRU�\RXU�SRW�SODQWV��RU�PRUH�FRPSOLFDWHG��LQYROYLQJ�
WUHDWPHQW�EHIRUH�UHXVH�LQ�WRLOHW�IOXVKLQJ��
�
6LPSO\�GLYHUWLQJ�JUH\ZDWHU�WR�WKH�JDUGHQ�IRU�LUULJDWLRQ�LV�DQ�HDV\�RSWLRQ��
*UH\ZDWHU�FDQ�EH�XVHG�LPPHGLDWHO\��VR�LW�QHHGV�OLWWOH�WUHDWPHQW��$�GLYHUWHU�FRXOG�
UHGLUHFW�JUH\ZDWHU�IURP�\RXU�ZDVKLQJ�PDFKLQH��VFUHHQLQJ�ZDWHU�EHIRUH�GLYHUWLQJ�
LW�WR�DQ�XQGHUJURXQG��VXEVXUIDFH��JDUGHQ�LUULJDWLRQ��7KLV�V\VWHP�PLQLPLVHV�
KXPDQ�FRQWDFW��$�GLYHUWHU�FRXOG�EH�UHWURILWWHG�WR�\RXU�H[LVWLQJ�EXLOGLQJ��XVXDOO\�
QHDU�WKH�ODXQGU\���DIWHU�DSSURSULDWH�SOXPELQJ��:DWHU�LV�IHG�WKURXJK�WKH�GLYHUWHU�WR�
DQ�XQGHUJURXQG��VXEVXUIDFH��LUULJDWLRQ�V\VWHP��,W
V�WKH�JUHHQ�ZD\�WR�
PXOWL�WDVN
���
\RX�FDQ�EH�ZDWHULQJ�WKH�JDUGHQ�ZKLOH�\RX�GR�\RXU�ODXQGU\��
�
1R�DSSURYDOV�DUH�QHFHVVDU\�IRU�VLPSOH�GLYHUVLRQ�GHYLFHV��$OO�SOXPELQJ�VKRXOG�EH�
FRPSOHWHG�E\�D�OLFHQVHG�SOXPEHU��
�
�
$UH�WKHUH�DQ\�KHDOWK�ULVNV"�
�
&RUUHFW�PDQDJHPHQW�DQG�DSSURSULDWH�ZDWHU�XVH�ZLOO�HQVXUH�\RXU�JUH\ZDWHU�LV�
VDIH��,GHDOO\��FROOHFWLRQ��WUHDWPHQW�DQG�UHXVH�VKRXOG�EH�GRQH�WKURXJK�D�FORVHG�
V\VWHP��PLQLPLVLQJ�KHDOWK�ULVNV��6LPSOH�SUHFDXWLRQV�WKDW�FDQ�KHOS�SURWHFW�KHDOWK�
LQFOXGH��

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

�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\ZDWHU"�
�



*UH\ZDWHU�FDQ�EH�WHPSRUDULO\�VWRUHG�DQG�UHXVHG�RQ�VLWH��7KH�'HSDUWPHQW�RI�
+XPDQ�6HUYLFHV�GRHV�QRW�UHFRPPHQG�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�WUHDWPHQW�EHIRUH�LW�PXVW�EH�GLVFDUGHG�WR�VHZHU��6WRULQJ�
XQWUHDWHG�JUH\ZDWHU�LV�KD]DUGRXV��DV�LW�FDQ�KDUERXU�PLFURELDO�JURZWK��SURGXFLQJ�
RGRXUV�DQG�VHSWLF�ZDWHU��
�
,I�JUH\ZDWHU�LV�WR�EH�VWRUHG�IRU�JUHDWHU�WKDQ����KRXUV��WUHDWPHQW�LV�HVVHQWLDO��
�
�
:KDW�W\SH�RI�JUH\ZDWHU�WUHDWPHQW�V\VWHP�FDQ�,�XVH"�
�
7KHUH�DUH�PDQ\�JUH\ZDWHU�UHXVH�RSWLRQV��7KH�PHWKRG�\RX�VHOHFW�ZLOO�GHSHQG�RQ�
WKH�ZDWHU�TXDOLW\�\RX�QHHG�DQG�KRZ�PXFK�VSDFH�\RX�KDYH��7KH�&LW\�RI�
0HOERXUQH�KDV�IDFW�VKHHWV�DYDLODEOH��WR�KHOS�\RX�FKRRVH�WKH�ULJKW�PHWKRG�IRU�
\RXU�KRPH��
�
�
+HUH
V�KRZ�D�VWDQGDUG�V\VWHP�ZRXOG�ZRUN�
�
7KH�PHVK�VFUHHQ�WUDSV�ODUJHU�REMHFWV��OLNH�FRWWRQ�RU�KDLU��7KH�VHGLPHQWDWLRQ�WDQN�
UHJXODWHV�IORZ�WKURXJK�WKH�V\VWHP��DQG�DOORZV�VRPH�SROOXWDQWV�WR�VHWWOH�WR�WKH�
ERWWRP�RI�WKH�WDQN��'LVVROYHG�RUJDQLF�PDWWHU�LV�UHGXFHG�E\�WKH�WUHDWPHQW�
WHFKQRORJ\��H�J��ZHWODQG���7KH�VPDOO�FODULILHU�WDQN�VWDELOLVHV�IORZ�DQG�UHPRYHV�
H[FHVV�OLYLQJ�PDWWHU��ELRPDVV��E\�VHGLPHQWDWLRQ��7KH�89�GLVLQIHFWLRQ�NLOOV�PLFUR�
RUJDQLVPV�LQFOXGLQJ�SDWKRJHQV�DQG�EDFWHULD��)LQDOO\�WKH�VWRUDJH�WDQN�SURYLGHV�D�
UHVHUYRLU�WR�PHHW�UHVLGHQWLDO�GHPDQG�WKDW�YDULHV�RYHU�D�W\SLFDO�GD\�WR�VXSSO\��
�
7KH�(QYLURQPHQW�3URWHFWLRQ�$JHQF\�9LFWRULD��(3$��KDV�D�OLVW�RI�DSSURYHG�
JUH\ZDWHU�W\SHV�DW�WKHLU�ZHEVLWH��ZZZ�HSD�YLF�JRY�DX��
�
�
:KDW�DUH�WKH�PDLQWHQDQFH�UHTXLUHPHQWV�IRU�P\�JUH\ZDWHU�VFKHPH"�
�
(DFK�JUH\ZDWHU�WUHDWPHQW�V\VWHP�KDV�VSHFLILF�PDLQWHQDQFH�UHTXLUHPHQWV��
0DQXIDFWXUHUV�DQG�VXSSOLHUV�FDQ�KHOS�ZLWK�DGYLFH�DERXW�SDUWLFXODU�V\VWHPV��)RU�
H[DPSOH��ZLWK�D�VXEVXUIDFH�ZHWODQG�V\VWHP��DOO�WKDW�LV�UHTXLUHG�LV�UHJXODU�
FOHDQLQJ�DQG�UHPRYDO�RI�VROLGV�IURP�WKH�VFUHHQV��
�
*UH\ZDWHU�SOXPELQJ�VKRXOG�EH�FRQQHFWHG�WR�WKH�PDLQV�VHZHU�VR�WKDW�VWRUHG�
JUH\ZDWHU�FDQ�EH�GLVSRVHG�RI�ZKHQ�WKH�V\VWHP�QHHGV�PDLQWHQDQFH��
�
�



'R�,�KDYH�WR�XVH�GLIIHUHQW�GHWHUJHQWV�RU�VKDPSRRV"�
�
,I�\RX�XVH�JUH\ZDWHU�IRU�\RXU�JDUGHQ��RU�D�YHJHWDWHG�JUH\ZDWHU�WUHDWPHQW�V\VWHP�
OLNH�D�VXEVXUIDFH�ZHWODQG��\RX�ZLOO�QHHG�WR�FDUHIXOO\�VHOHFW�\RXU�KRXVHKROG�
FOHDQLQJ�DJHQWV��VRDSV�DQG�VKDPSRRV��6XSSOLHUV�DQG�UHWDLOHUV�RI�JUH\ZDWHU�
V\VWHPV�ZLOO�DGYLVH�RQ�ZKDW�SURGXFWV�\RX�VKRXOG�DYRLG�IRU�\RXU�VSHFLILF�V\VWHP��
�
�
$UH�WKHUH�DQ\�UHEDWHV�IRU�P\�JUH\ZDWHU�V\VWHP"�
�
7KH�'HSDUWPHQW�RI�6XVWDLQDELOLW\�DQG�(QYLURQPHQW
V�2XU�:DWHU��2XU�)XWXUH�
SURJUDP�RIIHUV�UHEDWHV�IRU�JUH\ZDWHU�WDQNV�DQG�LQVWDOODWLRQ��,QVWDOOLQJ�D�JUH\ZDWHU�
V\VWHP�FDQ�DWWUDFW�D������UHEDWH��9LVLW�ZZZ�RXUZDWHU�YLF�JRY�DX�RU�FDOO���������
IRU�PRUH�LQIRUPDWLRQ��
�
�
+RZ�PXFK�GRHV�LW�FRVW"�
�
6LPSOH�GLYHUVLRQ�GHYLFHV�FRVW�DURXQG�������$XWRPDWHG��DQG�PRUH�FRPSOH[�
JUH\ZDWHU�WUHDWPHQW�V\VWHPV��FDQ�FRVW�IURP��������WR����������
�
�
'R�,�QHHG�DSSURYDO�IRU�P\�JUH\ZDWHU�V\VWHP"�
�
6LPSOH�JUH\ZDWHU�GLYHUVLRQ�V\VWHPV�GR�QRW�UHTXLUH�DSSURYDO��
�
)RU�V\VWHPV�WUHDWLQJ�OHVV�WKDQ�������OLWUHV�D�GD\��(3$�9LFWRULD�KDV�SURYLGHG�D�OLVW�
RI�DSSURYHG�JUH\ZDWHU�WUHDWPHQW�V\VWHPV��7KH�&LW\�RI�0HOERXUQH�FDQ�LVVXH�
SHUPLWV�IRU�(3$�DSSURYHG�V\VWHPV��$SSURYHG�JUH\ZDWHU�GHYLFHV�DUH�OLVWHG�RQ�WKH�
(3$�9LFWRULD
V�ZHEVLWH�ZZZ�HSD�YLF�JRY�DX��DQG�(3$�3XEOLFDWLRQ�����5HXVH�
2SWLRQV�IRU�+RXVHKROG�:DVWHZDWHU�KDV�PRUH�DGYLFH��(3$�DSSURYDO�LV�QRW�
UHTXLUHG�IRU�D�FORVHG�V\VWHP��ZKHQ�QR�ZDWHU�LV�UHOHDVHG�LQWR�WKH�HQYLURQPHQW��
�
$OO�LQVWDOODWLRQV�PXVW�FRQIRUP�WR�$XVWUDOLDQ�6WDQGDUGV��ZLWK�UHIHUHQFH�WR�
$6���������:DWHU�6XSSO\��$FFHSWDEOH�6ROXWLRQV��ZDVWHZDWHU�WUHDWPHQW�
�$6�������ZDVWHZDWHU�HIIOXHQW�PDQDJHPHQW��$6�������DQG�SOXPELQJ�
UHTXLUHPHQWV��$�OLFHQVHG�SOXPEHU�PXVW�LQVWDOO�WKH�V\VWHP��5HIHU�WR�WKH�*UHHQ�
3OXPEHUV��ZZZ�JUHHQSOXPEHUV�FRP�DX��DQG�WKH�3OXPELQJ�,QGXVWU\�&RPPLVVLRQ�
�ZZZ�SLF�YLF�JRY�DX��IRU�DGGLWLRQDO�LQIRUPDWLRQ��
��
7KH�'HSDUWPHQW�RI�+XPDQ�6HUYLFHV�KDV�JXLGHOLQHV�DYDLODEOH�DW��
ZZZ�KHDOWK�YLF�JRY�DX�HQYLURQPHQW��
�



:KDW�GR�,�GR�ZLWK�P\�UDLQZDWHU�QRZ�WKDW�,�KDYH�D�JUH\ZDWHU�V\VWHP"�
�
5DLQZDWHU�FDQ�EH�XVHG�IRU�KRW�ZDWHU��+RW�ZDWHU�V\VWHPV�KHDW�ZDWHU�WR����WR����
GHJUHHV�&��$W�WKLV�WHPSHUDWXUH��DQ\�SDWKRJHQV�DUH�GHVWUR\HG��DQG�ZDWHU�LV�VDIH�
IRU�XVH�LQ�\RXU�KRPH�LQFOXGLQJ�VKRZHULQJ�DQG�FRRNLQJ��)RU�IXUWKHU�LQIRUPDWLRQ�
UHIHU�WR�&LW\�RI�0HOERXUQH
V�:68'�*XLGHOLQHV��SDUWLFXODUO\�WKH�7HUUDFHV�FDVH�
VWXG\�LQ�6HFWLRQ�7ZR��
�
�
:KHUH�FDQ�,�ILQG�PRUH�LQIRUPDWLRQ"�
�
0RUH�LQIRUPDWLRQ�LV�DYDLODEOH�LQ�WKH�&LW\�RI�0HOERXUQH
V�7RWDO�:DWHUPDUN�SROLF\�
DQG�:68'�*XLGHOLQHV��
�
�
���,QIRUPDWLRQ�VKHHW�
��VDYLQJ�ZDWHU�LQ�WKH�RIILFH�
�
�
+RZ�FDQ�,�VDYH�ZDWHU�LQ�P\�RIILFH"�
�
7KHUH�DUH�VLPSOH�WKLQJV�WKDW�\RX�FDQ�GR�DW�ZRUN�WR�FRQVHUYH�ZDWHU��5HFRJQLVLQJ�
WKH�YDOXH�RI�ZDWHU�LV�WKH�ILUVW�VWHS��&RQVHUYLQJ�ZDWHU�QRZ�PHDQV�PRUH�ZDWHU�ZLOO�
EH�DYDLODEOH�DQG�DIIRUGDEOH�LQ�WKH�IXWXUH��<RX�FDQ�KHOS�FRQVHUYH�ZDWHU�E\�PDNLQJ�
VRPH�VLPSOH�FKDQJHV��

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

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

�LQVWDOOLQJ�OHYHU�RU�PL[HU�WDSV�VR�VWDII�FDQ�ILQG�WKH�ULJKW�ZDWHU�WHPSHUDWXUH�
TXLFNO\��UHGXFLQJ�ZDVWH�ZDWHU��

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

�HQFRXUDJLQJ�QHZ�LGHDV�IURP�VWDII��
�
�
&DQ�,�LQVWDOO�ZDWHU�HIILFLHQW�DSSOLDQFHV�DQG�ILWWLQJV"�
�
,QVWDOOLQJ�ZDWHU�HIILFLHQW�ILWWLQJV�DQG�DSSOLDQFHV�VDYHV�ZDWHU��2SWLRQV�LQFOXGH��

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

�ZDWHU�HIILFLHQW�DSSOLDQFHV�OLNH�$$$$$�UDWHG�ZDVKLQJ�PDFKLQHV�DQG�$$$$�UDWHG�
GLVKZDVKHUV��DQG�




�LQVWDOOLQJ�SUHVVXUH�UHGXFWLRQ�YDOYHV�WR�UHGXFH�WDS�ZDWHU�SUHVVXUH��
�
:DWHU�HIILFLHQF\�UDWLQJV�VKRXOG�DSSHDU�RQ�DOO�QHZ�ZDVKLQJ�PDFKLQHV�DQG�
GLVKZDVKHUV��7KH�UDWLQJV�DUH�FRRUGLQDWHG�E\�WKH�:DWHU�6HUYLFHV�RI�$XVWUDOLD�
$VVRFLDWLRQ��*R�WR��ZZZ�ZVDD�DVQ�DX�IRU�PRUH�LQIRUPDWLRQ��
�
:DWHU�VDYLQJ�NLWV�DUH�DYDLODEOH�WKURXJK�WKH�'HSDUWPHQW�RI�6XVWDLQDELOLW\�DQG�
(QYLURQPHQW
V�SURJUDP��2XU�:DWHU��2XU�)XWXUH�SURJUDP��5HEDWHV�RQ�ZDWHU�
VDYLQJ�LQLWLDWLYHV�DUH�DOVR�DYDLODEOH�WR�QRQ�SURILW�RUJDQLVDWLRQV��)LQG�RXW�PRUH�DW��
ZZZ�RXUZDWHU�YLF�JRY�DX�RU�E\�FDOOLQJ����������
�
�
+RZ�FDQ�P\�EXVLQHVV�HQFRXUDJH�UHVSRQVLEOH�ZDWHU�XVH"�
�
6PDOO�DQG�ODUJH�EXVLQHVVHV�FDQ�LQFRUSRUDWH�ZDWHU�XVH�LQWR�WKHLU�VXVWDLQDELOLW\�
VWUDWHJLHV��$V�D�SDUW�RI�\RXU�EURDGHU�HFRORJLFDO�VXVWDLQDEOH�GHYHORSPHQW�
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��

�PDUNHW�WKH�UHVSRQVLEOH�QDWXUH�RI�\RXU�EXVLQHVV��DQG�

�QRPLQDWH�D�VWDII�
FKDPSLRQ
�RI�ZDWHU�VHQVLWLYH�XUEDQ�GHVLJQ��
�
�
+RZ�LV�ZDWHU�XVHG�LQ�P\�RIILFH"�
�
2IILFH�EXLOGLQJV�XVH�ORWV�RI�ZDWHU�IRU�WRLOHW�IOXVKLQJ��0RVW�RIILFHV�KDYH�IHZ�
VKRZHUV�DQG�JHQHUDWH�RQO\�D�VPDOO�DPRXQW�RI�JUH\ZDWHU��
�
�
$UH�WKHUH�DOWHUQDWH�ZDWHU�VRXUFHV�IRU�WRLOHW�IOXVKLQJ"�
�
$OWHUQDWLYH�ZDWHU�VRXUFHV�XVHG�LQ�WKH�&LW\�RI�0HOERXUQH�LQFOXGH�KDUYHVWLQJ�
UDLQZDWHU�IURP�WKH�URRI�DQG�UHF\FOHG�ZDWHU��
�
�
,V�LW�ZRUWKZKLOH�KDUYHVWLQJ�UDLQZDWHU"�
�
%XLOGLQJV�ZLWK�ODUJH�FDWFKPHQW�DUHDV��D�ODUJH�URRI�DUHD��FDQ�KDUYHVW�UDLQZDWHU�IRU�
WRLOHW�IOXVKLQJ�DQG�LUULJDWLRQ��,I�WKHUH�LV�OHVV�WKDQ���P��RI�DYDLODEOH�URRI�FDWFKPHQW�
SHU�SHUVRQ��UDLQZDWHU�KDUYHVWLQJ�LV�QRW�XVXDOO\�ZRUWKZKLOH��



�
5DLQZDWHU�KDUYHVWLQJ�KDV�EHHQ�LQFRUSRUDWHG�LQWR�WKH�7LYROL�EXLOGLQJ��490��
&DUOWRQ�*DUGHQV�DQG�0HOERXUQH�0XVHXP��5\GHU�2YDO�DQG�'RFNODQGV��0RUH�
LQIRUPDWLRQ�DERXW�WKHVH�VLWHV�LV�DYDLODEOH�LQ�&LW\�RI�0HOERXUQH
V�:68'�
*XLGHOLQHV��
�
)DFW�6KHHW��D�5DLQZDWHU�7DQN���*HQHUDO�KDV�UDLQZDWHU�WDQN�VL]LQJ�DQG�DSSURYDO�
LQIRUPDWLRQ��
�
�
:KDW�VKRXOG�,�GR�ZLWK�P\�VWRUPZDWHU"�
�
$OO�RI�RXU�VWRUPZDWHU�HQGV�XS�LQ�3RUW�3KLOLS�%D\��7R�SURWHFW�WKH�KHDOWK�RI�WKH�ED\�
DQG�RXU�TXDOLW\�RI�OLIH��SROOXWDQWV�VKRXOG�EH�UHPRYHG�IURP�VWRUPZDWHU�EHIRUH�LW�
HQWHUV�WKH�RFHDQ��7KH�&LW\�RI�0HOERXUQH
V�:68'�*XLGHOLQHV�DUH�DQ�H[FHOOHQW�
UHVRXUFH�IRU�ILQGLQJ�RSWLRQV�IRU�VWRUPZDWHU�WUHDWPHQW��
�
7\SLFDO�XUEDQLVDWLRQ�SURGXFHV�PDQ\�FRQWDPLQDQWV�WKDW�FDQ�EH�EORZQ�RU�ZDVKHG�
LQWR�ZDWHUZD\V��DIIHFWLQJ�WKH�KHDOWK�RI�VWUHDPV�DQG�ZDWHUZD\V��1LWURJHQ��
SKRVSKRURXV�DQG�VXVSHQGHG�VROLGV�DUH�FRPPRQ�VWRUPZDWHU�SROOXWDQWV��%HVW�
SUDFWLFH�VWRUPZDWHU�PDQDJHPHQW�SURYLGHV�IRU�WUHDWPHQW�RI�UXQ�RII�WR�UHPRYH�
ZDWHU�ERUQH�FRQWDPLQDQWV��
�
�
:KHUH�HOVH�FDQ�,�JHW�DQ�DOWHUQDWLYH�ZDWHU�VRXUFH"�
�
:DVWH�ZDWHU��NQRZQ�DV�EODFNZDWHU��FDQ�EH�H[WUDFWHG�IURP�WKH�VHZHU��WUHDWHG�DQG�
UHXVHG��7KH�&LW\�RI�0HOERXUQH�KDV�DQ�H[WHQVLYH�VHZHU�QHWZRUN��GHVLJQHG�WR�
WUDQVSRUW�ZDWHU�WR�ODUJH�VFDOH�WUHDWPHQW�SODQWV��5DWKHU�WKDQ�WUDQVSRUW�WKLV�ZDWHU�
IURP�WKH�FLW\��SRWHQWLDO�H[LVWV�WR�XVH�WKLV�ZDWHU�DV�D�UHVRXUFH��
5HFODLPHG�ZDWHU
�
FRXOG�EH�XVHG�WR�LUULJDWH�RSHQ�VSDFH��RU�IRU�WRLOHW�IOXVKLQJ��
�
6HZHU�PLQLQJ��LQYROYHV�VPDOOHU��GHFHQWUDOLVHG�V\VWHPV�SRVLWLRQHG�WKURXJKRXW�WKH�
&LW\�RI�0HOERXUQH��6PDOO�WUHDWPHQW�SODQWV�FDQ�SURGXFH�UHTXLUHG�ZDWHU�TXDOLW\�DQG�
TXDQWLW\�RQ�GHPDQG��D�GHILQLWH�DGYDQWDJH��
�
�
,V�WUHDWPHQW�QHFHVVDU\"�
�
7UHDWPHQW�LV�HVVHQWLDO��%ODFNZDWHU�KDV�KLJK�SDWKRJHQ�OHYHOV�DQG�PXVW�EH�
GLVLQIHFWHG�EHIRUH�XVH��
�
�



:KDW�LV�VHZHU�PLQLQJ"�
�
6HZHU�PLQLQJ�UHPRYHV�ZDWHU�IURP�VHZDJH��EODFNZDWHU���6ROLGV�DUH�VHSDUDWHG�
DQG�LPPHGLDWHO\�UHWXUQHG�WR�WKH�VHZHU�IRU�FHQWUDOLVHG�WUHDWPHQW�DW�D�VHZDJH�
WUHDWPHQW�SODQW��7KH�ZDWHU�LV�WKHQ�IXUWKHU�WUHDWHG�WR�DQ�DSSURSULDWH�TXDOLW\��
XVXDOO\�WR�D�OHYHO�VXLWDEOH�IRU�WRLOHW�IOXVKLQJ�DQG�JDUGHQ�LUULJDWLRQ��
�
6HZHU�PLQLQJ�KDV�EHHQ�VXFFHVVIXOO\�DSSOLHG�LQ�0HOERXUQH�ZLWK�H[DPSOHV�IRU�
LUULJDWLRQ�LQFOXGLQJ�$OEHUW�3DUN��
���)OHPLQJWRQ�5DFHFRXUVH�DQG�WKH�'RPDLQ��
&+���WKH�&LW\�RI�0HOERXUQH
V�QHZ�EXLOGLQJ�SUHVHQWO\�XQGHU�FRQVWUXFWLRQ��
LQFRUSRUDWHV�D�EODFNZDWHU�WUHDWPHQW�V\VWHP�VLWXDWHG�LQ�WKH�EDVH�RI�WKH�EXLOGLQJ�
ZLWK�WKH�ZDWHU�XVHG�IRU�WRLOHW�IOXVKLQJ��7KH���/���*UHHQ�%XLOGLQJ�LQ�&DUOWRQ�LV�
FXUUHQWO\�FRPPLVVLRQLQJ�D�ELRORJLFDO�SURFHVV�WR�UHXVH�EODFNZDWHU�RQ�VLWH�IRU�WRLOHW�
IOXVKLQJ��
���
�
7KH�&LW\�RI�0HOERXUQH
V�:68'�*XLGHOLQHV�7LYROL�FDVH�VWXG\�LQ�6HFWLRQ�7ZR��DQG�
)DFW�6KHHWV��D��H�KDYH�PRUH�LQIRUPDWLRQ�DERXW�VHZHU�PLQLQJ��
�
�
:KDW�W\SH�RI�PDLQWHQDQFH�GRHV�D�VHZHU�PLQLQJ�V\VWHP�UHTXLUH"�
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