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'LUHFW�5HXVH�DV�D�:DWHU�0DQDJHPHQW�6WUDWHJ\�IRU�0XOWLSOH�:8*V� ����������7KH�7H[DV�:DWHU�'HYHORSPHQW�%RDUG� KDV� LQGLFDWHG� WKDW� GLUHFW� UHXVH� LV� D� SUHIHUUHG�ZDWHU�PDQDJHPHQW�VWUDWHJ\�WR�EH�XVHG�WR�DFFRXQW�IRU�WKH�DYDLODELOLW\�RI�WUHDWHG�HIIOXHQW�SURGXFHG�E\�PXQLFLSDOLWLHV�� �'LUHFW�UHXVH�SURMHFWV�FDQ�XWLOL]H�WUHDWHG�HIIOXHQW�IRU�JROI�FRXUVH��SDUN�RU�RWKHU�LUULJDWLRQ�XVHV��FDQ�XWLOL]H�HIIOXHQW�WUHDWHG�WR�GULQNLQJ�ZDWHU�VWDQGDUGV�LQ�SXEOLF�ZDWHU�V\VWHPV��RU�FDQ�EH�XVHG�E\�LQGXVWU\�IRU�PDQXIDFWXULQJ�RU�VWHDP�HOHFWULF�FRROLQJ���7KLV�HIIRUW�ZRXOG�SURYLGH�IXQGLQJ�WR�FRQWDFW�HQWLWLHV�RZQLQJ�RU�RSHUDWLQJ�ODUJHU�ZDVWHZDWHU� SODQWV� WKURXJKRXW� WKH� %UD]RV� *� 5HJLRQ�� LQYHVWLJDWH� WKH� IXWXUH� OLNHOLKRRG� RI� WKRVH� HQWLWLHV�SXUVXLQJ�GLUHFW�UHXVH�SURMHFWV��DQG�GHYHORS�ZDWHU�PDQDJHPHQW�VWUDWHJLHV�IRU�WKRVH�RU�QHDUE\�HQWLWLHV�WKDW�FRXOG� SRWHQWLDOO\� XWLOL]H� GLUHFW� UHXVH�ZDWHU� WR�PHHW� IXWXUH�ZDWHU� QHHGV�� � $SSUR[LPDWHO\� ���ZDVWHZDWHU�WUHDWPHQW�IDFLOLWLHV�LQ�WKH�%UD]RV�*�5HJLRQ�FXUUHQWO\�GLVFKDUJH�����0*'��������DFUH�IHHW�\HDU��RU�PRUH���)RU�WKHVH�HQWLWLHV��ZDWHU�QHHGV�SUR[LPDWH�WR�WKH�WUHDWPHQW�IDFLOLW\�ZLOO�EH�LGHQWLILHG�IRU�ZKLFK�GLUHFW�UHXVH�IURP� WKH�ZDVWHZDWHU�SODQW�PLJKW�EHFRPH�D�YLDEOH�ZDWHU�PDQDJHPHQW� VWUDWHJ\� LQ� WKH� IXWXUH�� �&DQGLGDWH�SURMHFWV�ZLOO� EH�SUHVHQWHG� WR� WKH�DIIHFWHG� HQWLWLHV� IRU�FRQVLGHUDWLRQ�� DQG� WKRVH�SURMHFWV� GHHPHG�E\� ORFDO�HQWLWLHV�WR�EH�SODXVLEOH�ZLOO�EH�SUHVHQWHG�WR�WKH�%UD]RV�*�5:3*�IRU�FRQVLGHUDWLRQ�IRU�WKH������%UD]RV�*�5HJLRQDO� :DWHU� 3ODQ�� � 1RWH�� 7KH� FRVW� HVWLPDWH� IRU� WKLV� LWHP� DVVXPHV� WKDW� ��� RI� WKH� HVWLPDWHG� ���ZDVWHZDWHU� SODQWV� ZLOO� EH� SUR[LPDWH� WR� ZDWHU� QHHGV�� ��� RI� WKRVH� ORFDO� HQWLWLHV� FRQWDFWHG� ZLOO� H[SUHVV�LQWHUHVW��DQG����RI�WKH�SRWHQWLDO�SURMHFWV�ZLOO�EH�HYDOXDWHG�IRU�FRQVLGHUDWLRQ�LQ�WKH������5HJLRQDO�:DWHU�3ODQ���&KDQJHG�&RQGLWLRQ�� 'LUHFW� UHXVH� RI� ZDVWHZDWHU� HIIOXHQW� ZDV� QRW� FRQVLGHUHG� DV� D� ZDWHU� PDQDJHPHQW�VWUDWHJ\� IRU� ZLGHVSUHDG� DSSOLFDWLRQ� LQ� WKH� ����� %UD]RV� *� 5HJLRQDO� :DWHU� 3ODQ�� DQG� WKH� TXDQWLW\� RI�HIIOXHQW�FXUUHQWO\�GLVFKDUJHG�WR�ULYHUV�DQG�VWUHDPV�WKDW�FRXOG�EH�DYDLODEOH�IRU�GLUHFW�UHXVH�LV�HTXLYDOHQW�WR�WKH�VXSSO\�WKDW�ZRXOG�EH�GHYHORSHG�IURP�RQH�RU�PRUH�PDMRU�UHVHUYRLUV���
&RQVLGHUDWLRQ�RI�&RQVHUYDWLRQ�%03V�'HYHORSHG�E\�:DWHU�&RQVHUYDWLRQ�7DVN�)RUFH� ��������
7KH���WK�7H[DV�/HJLVODWXUH�HQDFWHG�6HQDWH�%LOO�������FUHDWLQJ�D�WDVN�IRUFH�WR�HYDOXDWH�PDWWHUV�UHODWHG�WR�ZDWHU�FRQVHUYDWLRQ���2QH�RI�WKH�PDQGDWHV�IRU�WKLV�WDVN�IRUFH�LV�WR�LGHQWLI\�DQG�HYDOXDWH�EHVW�PDQDJHPHQW�SUDFWLFHV��%03V��UHODWHG�WR�ZDWHU�FRQVHUYDWLRQ���5HVXOWV�IURP�WKLV�HIIRUW�E\�WKH�WDVN�IRUFH�DUH�VFKHGXOHG�WR�EH�DYDLODEOH� LQ� WLPH�IRU� WKH�%UD]RV�*�5:3*�WR�LQFRUSRUDWH� WKH�ILQGLQJV�RI� WKH� WDVN�IRUFH� LQWR� WKH������%UD]RV�*�5HJLRQDO�:DWHU�3ODQ���7KLV�HIIRUW�ZRXOG�SURYLGH�IXQGLQJ�IRU�WKH�%UD]RV�*�5:3*�WR�HYDOXDWH��FRQVLGHU��DQG�DGRSW�WKHVH�%03V�DV�ZDWHU�PDQDJHPHQW�VWUDWHJLHV�LQ�WKH������SODQ���&KDQJHG�&RQGLWLRQ�� 7KLV� WDVN� IRUFH� ZDV� FRPPLVVLRQHG� DIWHU� WKH� VWDUW� RI� WKLV� SODQQLQJ� F\FOH� DQG� LWV�ILQGLQJV�ZLOO�UHSUHVHQW�QHZ�LQIRUPDWLRQ�WKDW�VKRXOG�EH�FRQVLGHUHG�E\�WKH�%UD]RV�*�5:3*��
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'LYHUVLRQ�'XULQJ�+LJK�)ORZ�3HULRGV�IURP�WKH�&OHDU�)RUN�WR�+XEEDUG�&UHHN�5HVHUYRLU�WR�$XJPHQW�:DWHU�6XSSO\�IURP�+XEEDUG�&UHHN�5HVHUYRLU� ���������7KH�%UD]RV�5LYHU�$XWKRULW\��7:'%�� DQG�86�(FRQRPLF�'HYHORSPHQW�$GPLQLVWUDWLRQ�DUH�FRPSOHWLQJ�D�VWXG\� LQYHVWLJDWLQJ�ZDWHU� VXSSO\� VWUDWHJLHV� IRU� WKH�ZHVW�FHQWUDO� SRUWLRQ� RI� WKH�%UD]RV�%DVLQ�� � 7KH� GUDIW�UHSRUW� IURP� WKLV� VWXG\� GLVFXVVHV� WKH� SRVVLELOLW\� RI� GLYHUWLQJ� IURP� WKH� &OHDU� )RUN� LQWR� +XEEDUG� &UHHN�5HVHUYRLU�GXULQJ�KLJK�IORZ�SHULRGV�WR�DXJPHQW�WKH�\LHOG�RI�+XEEDUG�&UHHN�5HVHUYRLU�� �7KLV�LWHP�ZRXOG�SURYLGH�IXQGLQJ�IRU�WKLV�VWUDWHJ\�WR�EH�HYDOXDWHG�RQ�DQ�HTXDO�EDVLV�ZLWK�RWKHU�VWUDWHJLHV�FRQVLGHUHG�IRU�WKH������%UD]RV�*�5HJLRQDO�:DWHU�3ODQ���&KDQJHG�&RQGLWLRQ��7KH�ZHVWHUQ�SRUWLRQ�RI� WKH� UHJLRQ�LV�XQGHUJRLQJ�D�VHYHUH�GURXJKW� WKDW�VRPH�KDYH�HVWLPDWHG� WR� EH� PRUH� VHYHUH� WKDQ� WKH� FXUUHQW� GURXJKW� RI� UHFRUG� WKDW� RFFXUUHG� LQ� WKH� ����
V�� � <LHOG�HVWLPDWHV�IRU�+XEEDUG�&UHHN�5HVHUYRLU�DUH�VXEVWDQWLDOO\�VPDOOHU�WKDQ�DVVXPHG�GXULQJ�SUHYLRXV�VWXGLHV�GXH�WR� ���� WKH� RQJRLQJ� QHZ� GURXJKW� RI� UHFRUG� LQ� WKH� ZHVW�FHQWUDO� UHJLRQ� RI� WKH� %UD]RV� %DVLQ�� DQG� ����DSSOLFDWLRQ�RI�WKH�7&(4�%UD]RV�:$0�FRPSXWLQJ�VXEVWDQWLDOO\�UHGXFHG�UHVHUYRLU�\LHOGV�IRU�PRVW�RI�WKH�PDMRU� UHVHUYRLUV� XSVWUHDP�RI�3RVVXP�.LQJGRP�5HVHUYRLU�� � ,Q� DGGLWLRQ�� WKLV� VWUDWHJ\�ZDV�QRW� HYDOXDWHG�GXULQJ�SUHSDUDWLRQ�RI�WKH������%UD]RV�*�5HJLRQDO�:DWHU�3ODQ��
��5HDOORFDWLRQ�RI�)ORRG�6WRUDJH�LQ�)HGHUDO�5HVHUYRLUV� ���������7KH�%UD]RV�5LYHU�$XWKRULW\�DQG� WKH�8�6��$UP\�&RUSV�RI�(QJLQHHUV�KDYH� LQLWLDWHG�D�VWXG\� WR�GHWHUPLQH�HIIHFWLYH�VWUDWHJLHV�IRU�UHDOORFDWLQJ�IORRG�VWRUDJH�LQ�)HGHUDO�5HVHUYRLUV�WR�FRQVHUYDWLRQ�VWRUDJH���3UHYLRXV�VWXGLHV�LQYHVWLJDWLQJ�WKLV�DSSURDFK�KDYH�IRXQG�WKDW�UHODWLYHO\�VPDOO�DPRXQWV�RI�UHDOORFDWLRQ�FDQ�UHVXOW�LQ�LQFUHDVHV�LQ�ILUP�\LHOG��ZLWK�PLQLPDO�LPSDFW�WR�GRZQVWUHDP�IORRG�FRQWURO���7KH�VWXG\�EHLQJ�FRQGXFWHG�E\�WKH�%5$�DQG�86$&(�ZLOO� QRW� EH� FRPSOHWHG� LQ� WLPH� IRU� FRQVLGHUDWLRQ� LQ� WKH� �����%UD]RV�*�5HJLRQDO�:DWHU� 3ODQ�� � 7KLV� HIIRUW� ZRXOG� XWLOL]H� SUHYLRXV� VWXGLHV�� XSGDWHG� ZLWK� DGGLWLRQDO� VLPXODWLRQV� XVLQJ� WKH�7&(4� %UD]RV�:$0�� WR� GHWHUPLQH� ILUP� \LHOG� EHQHILWV� JDLQHG� WKURXJK� UHDOORFDWLRQ� RI� UHODWLYHO\� VPDOO�DPRXQWV�RI�IORRG�VWRUDJH���'XH�WR�WKH�FRPSOH[LWLHV�RI�GHWHUPLQLQJ�GRZQVWUHDP�IORRG�LPSDFWV��RQO\�ZDWHU�VXSSO\� EHQHILWV� ZLOO� EH� GHWHUPLQHG�� FRVWV� RI� UHDOORFDWLRQ� ZLOO� QRW� EH� GHYHORSHG�� � 7KH� HIIHFWV� RI� WKLV�UHDOORFDWLRQ�RQ�GRZQVWUHDP�H[SHFWHG�IORRG�GDPDJHV�ZLOO�QRW�EH�GHWHUPLQHG��EXW�ZLOO�EH�FRQVLGHUHG�WR�EH�VPDOO���(DFK�RI�WKH�HLJKW�)HGHUDO�UHVHUYRLUV�LQ�WKH�%UD]RV�%DVLQ�LQ�ZKLFK�WKH�%5$�KROGV�D�ZDWHU�VXSSO\�LQWHUHVW�ZLOO�EH�HYDOXDWHG�LQGLYLGXDOO\�RQ�D�VWDQG�DORQH�EDVLV�XVLQJ�WKH�7&(4�%UD]RV�:$0��H[FHSW�IRU�:KLWQH\�5HVHUYRLU���5HDOORFDWLRQ�RI�VWRUDJH�LQ�:KLWQH\�5HVHUYRLU�ZDV�HYDOXDWHG�GXULQJ�WKH�SUHSDUDWLRQ�RI�WKH� �����%UD]RV�*�5HJLRQDO�:DWHU� 3ODQ�� � 7KH� FRVW� RI� UHSODFLQJ� ORVW� K\GURHOHFWULF� JHQHUDWLQJ� FDSDFLW\�UHPRYHG� WKDW� VSHFLILF� VWUDWHJ\� IURP� IXUWKHU� FRQVLGHUDWLRQ�� � 5HDOORFDWLRQ� DPRXQWV� LQYHVWLJDWHG� ZLOO� EH�OLPLWHG� WR����SHUFHQW�RI� IORRG� VWRUDJH� FDSDFLW\��QRW� WR�H[FHHG��������DFUH�IHHW�� �7KH� LQFUHDVHG� \LHOG�RI�HDFK�UHVHUYRLU�ZLOO�EH�UHSRUWHG�WR�WKH�%UD]RV�*�5:3*�IRU�FRQVLGHUDWLRQ�LQ�WKH������%UD]RV�*�5HJLRQDO�:DWHU�3ODQ���$Q� DOWHUQDWLYH� WR� UHDOORFDWLRQ�ZRXOG� EH� WR� SK\VLFDOO\� LQFUHDVH� WKH� KHLJKWV� RI� RQH� RU� PRUH� RI� WKH� GDP�VWUXFWXUHV�LQ�RUGHU�WR�LQFUHDVH�FRQVHUYDWLRQ�FDSDFLW\�ZLWKRXW�UHGXFLQJ�IORRG�FRQWURO�FDSDELOLW\���7KLV�HIIRUW�ZRXOG�HYDOXDWH�HDFK�RI�WKH�HLJKW�)HGHUDO�UHVHUYRLUV�DQG�LGHQWLI\�WKH�WZR�ZLWK�WKH�JUHDWHVW�SRWHQWLDO�EHQHILW�JDLQHG� E\� UDLVLQJ� WKH� GDP� VWUXFWXUHV�� � ,QLWLDO� VWDQG�DORQH� \LHOG� HVWLPDWHV� ZLOO� EH� GHWHUPLQHG� DW� HDFK�UHVHUYRLU�� ZLWK� DGGLWLRQDO� \LHOG� YDULHG� DV� D� IXQFWLRQ� RI� DGGLWLRQDO� UHVHUYRLU� VWRUDJH�� � *HQHUDOL]HG� FRVW�FXUYHV�ZLOO�EH�DSSOLHG�WR�GHWHUPLQH�JURVV�HVWLPDWHV�IRU�WKH�FRVWV�RI�UDLVLQJ�WKH�GDPV��DQG�WZR�UHVHUYRLUV�
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ZLOO� EH� VHOHFWHG� IRU� PRUH� GHWDLOHG� HYDOXDWLRQ�� � 7KLV� PRUH� GHWDLOHG� HYDOXDWLRQ� ZRXOG� LQYROYH� D� PRUH�GHWDLOHG�SODQQLQJ�OHYHO�FRVW�HVWLPDWH�RI�DOWHUQDWLYH�GDP�KHLJKWV���&KDQJHG�&RQGLWLRQ��:KHQ�WKH�FXUUHQW�URXQG�RI�SODQQLQJ�ZDV�LQLWLDWHG��WKH�MRLQW�VWXG\�EHWZHHQ�WKH�%5$�DQG�WKH�86$&(�ZDV�QRW�XQGHU�FRQVLGHUDWLRQ���:KLOH�QRW�WDNHQ�WR�WKH�OHYHO�RI�GHWDLO�DV�WKH�%5$�86$&(�VWXG\��WKLV�LQLWLDO�HYDOXDWLRQ�LV�UHTXLUHG�LQ�RUGHU�WR�FRQVLGHU�WKH�EHQHILWV�RI�WKLV�VWUDWHJ\�LQ�D�WLPHO\�PDQQHU�IRU�WKH������5HJLRQDO�:DWHU�3ODQ����
5HYLHZ�'HVDOLQDWLRQ�LQ�5HJLRQ�+�5HVXOWLQJ�LQ�$GGLWLRQDO�:DWHU�6XSSO\�,Q�5HJLRQ�*� ���������7KH� 5HJLRQ� +�:DWHU� 3ODQQLQJ� *URXS� ZLOO� EH� FRQVLGHULQJ� RQH� RU� PRUH� GHVDOLQDWLRQ� SURMHFWV� DV� ZDWHU�PDQDJHPHQW�VWUDWHJLHV�WR�PHHW�QHHGV�LQ�5HJLRQ�+���,I�FRQVLGHUHG�IRU�VSHFLILF�ZDWHU�XVHU�JURXSV��H[LVWLQJ�VXUIDFH� ZDWHU� VXSSO\� FRQWUDFWV� FXUUHQWO\� KHOG� EHWZHHQ� WKH� %5$� DQG� HQWLWLHV� LQ� 5HJLRQ� +� FRXOG� EH�PRGLILHG��DOORZLQJ�PRUH�ZDWHU�IURP�WKH�%5$�V\VWHP�WR�EH�VXSSOLHG�WR�ZDWHU�XVHU�JURXSV�LQ�5HJLRQ�*���7KLV� HIIRUW� ZRXOG� SURYLGH� IXQGLQJ� WR� FRRUGLQDWH� ZLWK� WKH� 5HJLRQ� +� 5:3*� DV� D� UHVXOW� RI� 5HJLRQ� +�SXUVXLQJ�GHVDOLQDWLRQ�DV�D�ZDWHU�PDQDJHPHQW�VWUDWHJ\���&KDQJHG�&RQGLWLRQ���'HVDOLQDWLRQ�LQ�5HJLRQ�+�DQG�LWV�HIIHFWV�RQ�VXUIDFH�ZDWHU�DYDLODELOLW\�LQ�5HJLRQ�*�ZHUH� QRW� FRQVLGHUHG� LQ� WKH� ����� %UD]RV� *� 5HJLRQDO� :DWHU� 3ODQ� DQG� ZHUH� QRW� FRQVLGHUHG� LQ� WKH�GHYHORSPHQW�RI�WKH�6FRSH�RI�:RUN�IRU�WKH������SODQ����
&RRUGLQDWH�ZLWK�DQG�$QDO\]H�WKH�,PSDFWV�WR�:DWHU�6XSSOLHV�DQG�:DWHU�0DQDJHPHQW�6WUDWHJLHV�RI�2QJRLQJ�,QVWUHDP�(QYLURQPHQWDO�)ORZ�6WXGLHV� ���������7KLV�HIIRUW�ZRXOG�SURYLGH�IXQGLQJ�IRU�WKH�5HJLRQ�*�WHFKQLFDO�FRQVXOWDQW�WR�FRRUGLQDWH�ZLWK�WKH�RQJRLQJ�VWXGLHV�FXUUHQWO\�EHLQJ�SHUIRUPHG�E\� WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�� WKH�7H[DV�3DUNV�DQG�:LOGOLIH��DQG�WKH�6HQDWH�6HOHFW�&RPPLWWHH�UHODWHG�WR�LQVWUHDP�DQG�HQYLURQPHQWDO�IORZV���7KH�5HJLRQ�*�WHFKQLFDO�FRQVXOWDQW�ZRXOG�DWWHQG�FRPPLWWHH�PHHWLQJV�DV�QHFHVVDU\��UHSRUW�EDFN�WR� WKH�%UD]RV�*�5:3*�RQ�VWXG\�SURJUHVV�� DQG� GHWHUPLQH� ZKDW� DIIHFWV� WKH� GLIIHUHQW� FRPPLWWHH� ILQGLQJV� ZRXOG� KDYH� RQ� FXUUHQW� ZDWHU�DYDLODELOLW\�DQG�RQ�ZDWHU�DYDLODEOH�IURP�ZDWHU�PDQDJHPHQW�VWUDWHJLHV�VHOHFWHG�E\�WKH�%UD]RV�*�5:3*���&KDQJHG�&RQGLWLRQ��)LQGLQJV�RI�WKHVH�FRPPLWWHHV�VWXGLHV�FRXOG�GUDPDWLFDOO\�DIIHFW�KRZ�ZDWHU�DYDLODEOH�WR�QHZ�ZDWHU�PDQDJHPHQW�VWUDWHJLHV�ZRXOG�EH�GHWHUPLQHG��SDUWLFXODUO\�ZLWK�UHJDUG�WR�LQVWUHDP�IORZV�WKDW�QHZ�ZDWHU�VXSSO\�SURMHFWV�ZRXOG�EH�H[SHFWHG�WR�PDLQWDLQ����
$QDO\]H�WKH�(IIHFWV�RI�*URXQGZDWHU�3XPSLQJ�RQ�,QVWUHDP�)ORZV��,QFOXGLQJ�,QWHUDFWLRQV�RI�*URXQG�DQG�6XUIDFH�:DWHUV�LQ�WKH�%UD]RV�$OOXYLXP� ���������,I�JURXQGZDWHU�DTXLIHUV�LQ�WKH�%UD]RV�*�5HJLRQ�DUH�GHYHORSHG�WR�WKH�OHYHO�HVWLPDWHG�WR�EH�DYDLODEOH��ZDWHU�OHYHOV� ZRXOG� GURS� UHJLRQDOO\� LQ� VHYHUDO� RI� WKH� DTXLIHU� V\VWHPV�� � 7KLV� ZRXOG� LQFUHDVH� WKH� SRWHQWLDO� IRU�UHFKDUJH� IURP� VWUHDPV�� DQG� FRXOG� DOVR� GHFUHDVH� JURXQGZDWHU� GLVFKDUJH� WR� VWUHDPV�� � 7KLV� HIIRUW� ZRXOG�XWLOL]H�WKH�DYDLODEOH�*URXQGZDWHU�$YDLODELOLW\�0RGHOV��*$0V��LQ�RUGHU�WR�GHWHUPLQH�D�JURVV�HVWLPDWH�RI�
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WKH�HIIHFWV�RI�LQFUHDVHG�JURXQGZDWHU�SXPSLQJ�RQ�IORZV�LQ�ULYHUV�DQG�VWUHDPV���7KHVH�UHVXOWV�ZRXOG�WKHQ�EH�LQFRUSRUDWHG�LQWR�WKH�%UD]RV�:$0�DV�FKDQJHV�LQ�VWUHDPIORZ��DQG�WKH�HIIHFWV�RI�WKHVH�FKDQJHV�ZRXOG�EH�TXDQWLILHG�ZLWK� UHVSHFW� WR�ZDWHU� DYDLODELOLW\� WR�%UD]RV�%DVLQ�ZDWHU� ULJKWV�� �$V� WKLV� VXEMHFW� LV�SK\VLFDOO\�DQG� VFLHQWLILFDOO\� FRPSOH[�� VXIILFLHQW� GDWD� GR� QRW� H[LVW� WR� DGHTXDWHO\� TXDQWLI\� WKH� LQWHUDFWLRQV� EHWZHHQ�VWUHDPV�DQG�DTXLIHUV�RQ�D�UHJLRQDO�EDVLV�WR�D�OHYHO�RI�FRQILGHQFH�IURP�ZKLFK�GHILQLWH�FRQFOXVLRQV�FRXOG�EH�GUDZQ���$OO�HVWLPDWHV�ZLOO�EH�FRQVLGHUHG�DV�JURVV��DQG�RQO\�DFFXUDWH�ZLWKLQ�DQ�RUGHU�RI�PDJQLWXGH�DW�EHVW���,Q�DGGLWLRQ�WR�DSSOLFDWLRQ�RI�WKH�DYDLODEOH�*$0
V��D�PRGHO�RI�WKH�%UD]RV�5LYHU�$OOXYLXP�ZLOO�EH�DSSOLHG�WR� HVWLPDWH� LQWHUDFWLRQV� EHWZHHQ� WKH� %UD]RV� 5LYHU� DQG� WKH� DGMDFHQW� DOOXYLDO� DTXLIHU�� � 7KLV� PRGHO� ZDV�GHYHORSHG�GXULQJ�WKH�SUHSDUDWLRQ�RI�WKH������%UD]RV�*�5HJLRQDO�:DWHU�3ODQ���&KDQJHG�&RQGLWLRQ�� &RQFHUQ� KDV� EHHQ� UDLVHG� GXULQJ� UHFHQW�PHHWLQJV� RI� WKH�%UD]RV�*�5:3*� DQG� LQ�RWKHU�IRUXPV�DV�WR�WKH�HIIHFWV�RI�JURXQGZDWHU�GHYHORSPHQW�RQ�VWUHDP�IORZV�DQG�VXUIDFH�ZDWHU�DYDLODELOLW\���7KLV�HIIRUW�ZRXOG�EHJLQ�WR�DGGUHVV�WKRVH�FRQFHUQV�DQG�TXHVWLRQV����
8SGDWHG�(YDOXDWLRQ�RI�0LOOLFDQ�5HVHUYRLU��%XQGLF�&URVVLQJ�VLWH�� ���������7KH�0LOOLFDQ�5HVHUYRLU�ZDV�LGHQWLILHG�DQG�HYDOXDWHG�DV�D�SRWHQWLDO�ZDWHU�PDQDJHPHQW�VWUDWHJ\�GXULQJ�WKH�SUHSDUDWLRQ�RI�WKH������%UD]RV�*�ZDWHU�SODQ���3XEOLF�FRPPHQWV�DQG�TXHVWLRQV�UHJDUGLQJ�WKLV�VWUDWHJ\�KDYH�UDLVHG�WHFKQLFDO�LVVXHV�WKDW�WKH�%UD]RV�*�5:3*�FKRRVHV�WR�VWXG\�LQ�GHYHORSLQJ�LWV������UHJLRQDO�ZDWHU�SODQ� LQ� RUGHU� WR� FRQVLGHU� WKLV� UHVHUYRLU� SURMHFW� ZLWK� UHJDUG� WR� WKH� /LWWOH�5LYHU�5HVHUYRLU� SURMHFW�� � 7KLV�HYDOXDWLRQ�ZRXOG� LQFOXGH�PRUH� GHWDLOHG� DQDO\VHV� WKDQ� RWKHU� UHVHUYRLU� RSWLRQV�� DQG�ZRXOG� LQFOXGH�PRUH�GHWDLOHG� HYDOXDWLRQ� RI� H[SHFWHG� ZDWHU� TXDOLW\�� VHGLPHQWDWLRQ� UDWHV�� VRFLR�HFRQRPLF� HIIHFWV� RQ� DUHD��HQYLURQPHQWDO� LPSDFWV� WR� WKH� DTXDWLF� HQYLURQPHQW�� ZLOGOLIH� KDELWDW�� DQG� WKUHDWHQHG� DQG� HQGDQJHUHG�VSHFLHV�� � ([SHFWHG� PLWLJDWLRQ� FRVWV� ZLOO� EH� GHYHORSHG�� � $� FXUVRU\� DUFKHRORJLFDO� LQYHVWLJDWLRQ� ZLOO� EH�GHYHORSHG��DV�ZHOO�DV�DQ�DQDO\VLV�RI�WKH�UHVHUYRLU
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(IIHFW�RI�5HVHUYRLU�/HYHO�RQ�:DWHU�4XDOLW\�'XULQJ�'URXJKW� ���������&RUUHODWLRQV� EHWZHHQ�ZDWHU� TXDOLW\� FRQVWLWXHQWV� DQG� UHVHUYRLU� OHYHO� ZLOO� EH� GHYHORSHG� IRU� RQH� VHOHFWHG�UHVHUYRLU� LQ� WKH� ZHVWHUQ� SRUWLRQ� RI� WKH� UHJLRQ� ZLWK� VXIILFLHQW� DYDLODEOH� GDWD�� LQ� RUGHU� WR� GHWHUPLQH� LI�GHJUDGDWLRQ� LQ�ZDWHU�TXDOLW\�RFFXUV�DW� ORZHU� ODNH� OHYHOV�� �7KH� LPSOLFDWLRQV�RI�DQ\�GHJUDGDWLRQ�RI�ZDWHU�TXDOLW\� GXULQJ� GURXJKW� ZLWK� UHJDUG� WR� WKH� XVDELOLW\� RI� WKH� ZDWHU� VXSSO\� IURP� WKH� UHVHUYRLU� ZLOO� EH�GLVFXVVHG���&KDQJHG�&RQGLWLRQ��7KH�ZHVWHUQ�SRUWLRQ�RI� WKH�UHJLRQ�LV�XQGHUJRLQJ�D�VHYHUH�GURXJKW� WKDW�VRPH�KDYH�HVWLPDWHG�WR�EH�PRUH�VHYHUH�WKDQ�WKH�FXUUHQW�GURXJKW�RI�UHFRUG�WKDW�RFFXUUHG�LQ�WKH�����
V���7KLV�DQDO\VLV�ZLOO�DOORZ�WKH�5:3*�WR�GHWHUPLQH�LI�D�FRQWLQXDWLRQ�RI�WKH�FXUUHQW�GURXJKW�FRXOG�UHGXFH�ZDWHU�VXSSOLHV�WR�OHVV�WKDQ�ILUP�\LHOG�HVWLPDWHV�GXH�GHJUDGHG�ZDWHU�TXDOLW\�SRWHQWLDOO\�UHQGHULQJ�WKRVH�VXSSOLHV�XQXVDEOH����
,PSDFWV�RI�3URSRVHG�DQG�([LVWLQJ�8SSHU�%DVLQ�5HVHUYRLUV�RQ�:DWHU�4XDOLW\� ���������7KH�ZDWHU�TXDOLW\�LQ�WKH�XSSHU�%UD]RV�5LYHU�%DVLQ�FDQ�EH�FKDUDFWHUL]HG�DV�KLJK�LQ�7RWDO�'LVVROYHG�6ROLGV��7'6���PRVW�RI�ZKLFK�RULJLQDWHV�DV�QDWXUDOO\�RFFXUULQJ�VDOLQLW\� �VRGLXP�FKORULGH��GLVFKDUJHG�IURP��VDOW�VHHSV�� ORFDWHG� SUHGRPLQDWHO\� LQ� WKH� 6DOW� )RUN�� 'RXEOH� 0RXQWDLQ� )RUN�� DQG� 1RUWK� &URWRQ� &UHHN�ZDWHUVKHGV���6DOLQLW\�FRQFHQWUDWLRQV�DUH�ODUJH�HQRXJK�VR�DV�WR�OLPLW�WKH�XVDELOLW\�RI�%UD]RV�5LYHU�ZDWHU�IRU�VRPH� LUULJDWLRQ� DQG� PDQXIDFWXULQJ� XVHV�� DQG� UHTXLUH� H[SHQVLYH� GHVDOLQDWLRQ� IRU� PXQLFLSDO� XVH���&RRUGLQDWHG� RSHUDWLRQ� RI� WKH� PDMRU� UHVHUYRLUV� LQ� WKH� XSSHU� EDVLQ� PLJKW� UHGXFH� RU� PLQLPL]H� VDOLQLW\�FRQFHQWUDWLRQV� GRZQVWUHDP� E\� SURYLGLQJ� GLOXWLRQ� ZDWHU� IURP� UHVHUYRLUV� ZLWK� KLJKHU� ZDWHU� TXDOLW\� WR�ORFDWLRQV�RQ� WKH�PDLQ� VWHP�RI� WKH�%UD]RV�5LYHU� DERYH�3RVVXP�.LQJGRP�5HVHUYRLU�� �7KLV� VWXG\�ZRXOG�FRPSLOH� LQIRUPDWLRQ� IURP� H[LVWLQJ� VWXGLHV�� DQG� GHYHORS� D�PDVV�EDODQFH�PRGHOLQJ� DSSURDFK� WR� HYDOXDWH�YDULRXV�UHVHUYRLU�V\VWHP�RSHUDWLQJ�VWUDWHJLHV�DLPHG�DW�UHGXFLQJ�GRZQVWUHDP�VDOLQLW\�FRQFHQWUDWLRQV���&KDQJHG�&RQGLWLRQ��7KH�ZHVWHUQ�SRUWLRQ�RI� WKH�UHJLRQ�LV�XQGHUJRLQJ�D�VHYHUH�GURXJKW� WKDW�VRPH�KDYH�HVWLPDWHG�WR�EH�PRUH�VHYHUH�WKDQ�WKH�FXUUHQW�GURXJKW�RI�UHFRUG�WKDW�RFFXUUHG�LQ�WKH�����
V���1HHGV�LQ�WKH�ZHVWHUQ�SDUW�RI�WKH�UHJLRQ�DUH�H[SHFWHG�WR�EH�LQFUHDVHG�RYHU�WKRVH�SURMHFWHG�E\�WKH������%UD]RV�*�:DWHU�3ODQ�GXH�WR�����VXEVWDQWLDOO\�UHGXFHG�UHVHUYRLU�\LHOGV�FDXVHG�E\�WKH�RQJRLQJ�QHZ�GURXJKW�RI�UHFRUG��DQG�����DSSOLFDWLRQ�RI�WKH�7&(4�%UD]RV�:$0�FRPSXWLQJ�VXEVWDQWLDOO\�UHGXFHG�UHVHUYRLU�\LHOGV�IRU�PRVW�RI�WKH�PDMRU�UHVHUYRLUV�XSVWUHDP�RI�3RVVXP�.LQJGRP�5HVHUYRLU��


