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&KDSWHU��

$OWHUQDWLYHV�&RQVLGHUHG�IRU�(OLPLQDWLRQ

2ULJLQDOO\��IRXU�HOLPLQDWLRQ�FULWHULD�ZHUH�GHYHORSHG�WR�QDUURZ�WKH�OLVW�RI
���DOWHUQDWLYHV�WR�WKRVH�DOWHUQDWLYHV�WKDW�PDWFKHG�SURMHFW�UHTXLUHPHQWV��
7KHVH�FULWHULD�ZHUH�GLVFXVVHG�DQG�DSSURYHG�DW�DQ�$XWKRULW\�ZRUNVKRS�RQ
2FWREHU������������6LQFH�WKDW�WLPH��D�GHFLVLRQ�ZDV�PDGH�QRW�WR�XVH�WKH
����PLOOLRQ�205	(�SHU�\HDU�FRVW�FULWHULD�IRU�WKLV�DQDO\VLV���7KH�UHPDLQLQJ
WKUHH�FULWHULD�ZHUH�XVHG�WR�HYDOXDWH�WKH�RULJLQDO�OLVW�RI����DOWHUQDWLYHV�SOXV
DQ\�QHZ�DOWHUQDWLYHV�UHFHLYHG�

7KH�SURSRVDO�PXVW�PHHW�WKH�WKUHH�FULWHULD�HVWDEOLVKHG�

� $FKLHYH�DQG�PDLQWDLQ�WDUJHW�VDOLQLW\�OHYHO�RI����SSW�LQ�WKH�6DOWRQ
6HD

� $FKLHYH�DQG�PDLQWDLQ�6DOWRQ�6HD�WDUJHW�ZDWHU�VXUIDFH�HOHYDWLRQ�WR
�����P�V�O�

� 8VH�SURYHQ�WHFKQRORJ\�DQG�QRW�LQYROYH�UHVHDUFK

2ULJLQDO����$OWHUQDWLYHV

6RPH�RI�WKH�DOWHUQDWLYHV��FURVV�UHIHUHQFH�WDEOH�RQ�SDJH�����KDYH�SDUWLDO
VROXWLRQV�WKDW�PD\�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�DQRWKHU�DOWHUQDWLYH���0DQ\�RI
WKH�DOWHUQDWLYHV�KDYH�JRRG�LGHDV�EXW�ODFN�D�GHILQLWLYH�SODQ�RU�GHVLJQ�
TXDQWLWLHV��DQG�FRVWV���)RU�UHDVRQV�GHVFULEHG�HDUOLHU��&RORUDGR�5LYHU�ZDWHU�LV
QRW�DYDLODEOH�DV�D�VRXUFH�WR�GLOXWH�6DOWRQ�6HD�ZDWHU���7KH�IROORZLQJ
DOWHUQDWLYHV�FRXOG�EH�FRQVLGHUHG�IRU�HOLPLQDWLRQ�EHFDXVH�WKH\�ZHUH
LQFRPSOHWH�RU�GLG�QRW�PHHW�RQH�RU�PRUH�RI�WKH�WKUHH�FULWHULD�HVWDEOLVKHG���7KH
QXPEHU�RI�WKH�DOWHUQDWLYHV�FRUUHVSRQG�WR�WKH�QXPEHU�RI�WKH�DOWHUQDWLYHV�LQ
WKH������UHSRUW�

$OWHUQDWLYH�� 2QVKRUH�(YDSRUDWLRQ�3RQGV

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURSRVDO�ZDV�H[DPLQHG�LQ�WKH
5HFODPDWLRQ�DQG�5$&�UHSRUW��6DOWRQ�6HD�3URMHFW��&DOLIRUQLD��)HGHUDO�6WDWH�
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UHFRQQDLVVDQFH�UHSRUW��������DQG�LQ�WKH�ILQDO�UHSRUW�LQ���������,W�ZDV�DOVR
LQFOXGHG�LQ�WKH�$HURVSDFH�&RUSRUDWLRQ�UHSRUW��6DOLQLW\�&RQWURO�6WXG\��6DOWRQ
6HD�3URMHFW��5HSRUW�1R���$75�����6��������������

7KLV�DOWHUQDWLYH�ZRXOG�LQYROYH�SXPSLQJ�6HD�ZDWHU�LQWR�HYDSRUDWLRQ�SRQGV
RQVKRUH�ZKHUH�WKH�ZDWHU�ZRXOG�EH�HYDSRUDWHG��OHDYLQJ�EHKLQG�VDOLQH�UHVLGXH��
6DOLQH�ZDWHU�ZRXOG�EH�UHPRYHG�IURP�WKH�6HD�XQWLO�WKH�GHVLUHG�VDOLQLW\�ZDV
UHDFKHG���$W�WKLV�SRLQW��SXPS�RXW�ZRXOG�FRQWLQXH�DW�D�ORZHU�UDWH�VR�WKDW�VDOWV
UHPRYHG�E\�SXPS�RXW�HDFK�\HDU�ZRXOG�HTXDO�WKH�DQQXDO�LQIORZ�RI�VDOWV��
(YHQWXDOO\��WKH�HYDSRUDWLRQ�SRQGV�ZRXOG�ILOO�ZLWK�VDOWV��DQG�GLVSRVDO�ZRXOG
EH�QHFHVVDU\���7KH�VRXWKHDVWHUQ�VKRUH�RI�WKH�6HD��EHWZHHQ�%RPED\�%HDFK
DQG�5HG�+LOO��ZRXOG�EH�D�SRWHQWLDO�ORFDWLRQ�IRU�RQVKRUH�HYDSRUDWLRQ�SRQGV�

,Q�WKH�LQLWLDO�VWDJHV�RI�WKLV�SURSRVDO��D�WRWDO�RI���������DFUH�IHHW�RI�ZDWHU
ZRXOG�EH�SXPSHG�HDFK�\HDU���(YDSRUDWLQJ�WKLV�TXDQWLW\�RI�ZDWHU�ZRXOG
UHTXLUH�QHDUO\��������DFUHV�

7KH�DPRXQW�RI�ODQG�UHTXLUHG�IRU�HYDSRUDWLRQ�SRQGV�LV�MXGJHG�XQDFFHSWDEOH�
DQG�WKH�DOWHUQDWLYH�ZRXOG�QRW�PDLQWDLQ�WKH�ZDWHU�VXUIDFH�HOHYDWLRQ�RI�WKH
6HD�

$OWHUQDWLYH�� (QKDQFHG�(YDSRUDWLRQ�6RODU�3RQG�3RZHU�*HQHUDWLRQ

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURSRVDO�XVHV�WHFKQRORJ\�ILUVW
SURSRVHG�E\�2UPDW�7XUELQHV��<DYQH��,VUDHO��LQ��������,W�ZDV�XSGDWHG
QXPHURXV�WLPHV�IURP������WR������E\�DQG�IRU�QXPHURXV�DJHQFLHV��LQFOXGLQJ
2UPDW�7HFKQLFDO�6HUYLFHV��,QF����6SDUNV��1HYDGD���0H\HU�5HVRXUFHV��,QF��
�'DYLV��&DOLIRUQLD���,PSHULDO�,UULJDWLRQ�'LVWULFW��,PSHULDO��&DOLIRUQLD���&RXQW\
RI�,PSHULDO��(O�&HQWUR��&DOLIRUQLD���DQG�WKH�&RDFKHOOD�9DOOH\�:DWHU�'LVWULFW
�&RDFKHOOD��&DOLIRUQLD��

7KH�SURSRVHG�SURMHFW�LQFOXGHG�D�FRPELQDWLRQ�RI�D�QXPEHU�RI�WHFKQRORJLHV���DQ
((6�DQG�D�FU\VWDOOL]DWLRQ�SRQG�WR�UHGXFH�WKH�YROXPH�RI�WKH�EULQH�SULRU�WR
SXPS�RXW�DQG�WR�SURYLGH�FRQFHQWUDWHG�EULQH�IRU�WKH�VRODU�SRQG��D�OLQHG�VRODU
VDOW�JUDGLHQW�SRQG�V\VWHP��DQG�D�ORZ�WHPSHUDWXUH�RUJDQLF�UDQNLQH�HOHFWULF
SRZHUSODQW���$�GHHS�LQMHFWLRQ�ZHOO�ZDV�DOVR�SURSRVHG�RU�D�SLSHOLQH�IRU�SXPS�
RXW�GLVSRVDO�DORQJ�WKH�UDLOURDG�ULJKW�RI�ZD\�WR�WKH�<XPD�'HVDOWLQJ�3ODQW
0DLQ�2XWOHW�'UDLQ�([WHQVLRQ�

%DVHG�RQ�D�PRUH�UHFHQW�UHSRUW��2UPDW���������2UPDW�7XUELQHV��/WG���KDV
VLQFH�FRQFOXGHG�WKDW�ORZ�HIILFLHQF\�HOHFWULF�SRZHUSODQWV��VXFK�DV�WKH�RUJDQLF
UDQNLQH�SRZHUSODQW��FDQQRW�FRPSHWH�ZLWK�FRQYHQWLRQDO�KLJK�WHPSHUDWXUH�
KLJK�HIILFLHQF\�SRZHUSODQWV�GULYHQ�E\�IRVVLO�IXHOV�XQOHVV�IXHO�FRVWV�VKRXOG
LQFUHDVH���7KHUHIRUH��WKH�SRZHUSODQW�ZRXOG�QRW�EH�FRVW�HIIHFWLYH�ZKHQ
FRPSDUHG�WR�JULG�SRZHU�DYDLODEOH�ORFDOO\�DW���������SHU�NLORZDWWKRXU��VR�LV
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QRW�D�SURYHQ�WHFKQRORJ\�IRU�WKLV�DSSOLFDWLRQ���+RZHYHU��LQ�WKH�VDPH�UHSRUW�
WKH\�FRQFOXGH�WKDW�D�VRODU�VDOW�JUDGLHQW�SRQG�ZLWK�DQ�((6�PD\�EH�FRVW
HIIHFWLYH�IRU�XVH�ZLWK�D�PXOWL�HIIHFW�GLVWLOODWLRQ��0('��GHVDOWLQJ�SODQW�DQG
KDYH�SURSRVHG�D�VRODU�VDOW�SRQG�GHVDOWLQJ�SODQW�WR�EH�EXLOW�QHDU�(ODLW��,VUDHO��
7KLV�SODQW�KDV�\HW�WR�EH�EXLOW�EXW�LV�VWLOO�EHLQJ�FRQVLGHUHG�

$V�D�UHVXOW�RI�WKHVH�PRUH�UHFHQW�VWXGLHV��WKLV�DOWHUQDWLYH�XVHV�SURYHQ
WHFKQRORJLHV��EXW�WKH�SRZHU�JHQHUDWLRQ�SRUWLRQ�RI�WKH�SURSRVDO�ZRXOG�QRW�EH
FRVW�HIIHFWLYH�FRPSDUHG�WR�SXUFKDVLQJ�ORFDO�JULG�SRZHU�DW���������SHU
NLORZDWWKRXU���'HHS�ZHOO�LQMHFWLRQ�DOVR�ZRXOG�QRW�EH�D�UHOLDEOH�PHWKRG�IRU
SURYLGLQJ�ORQJ�WHUP�GLVSRVDO�RI�ODUJH�TXDQWLWLHV�RI�EULQH�

7KH�XVH�RI�D�VRODU�VDOW�JUDGLHQW�SRQG�GHVDOWLQJ�SODQW�LV�D�SURYHQ�WHFKQRORJ\
E\�2UPDW�7XUELQHV��,QF���LQ�,VUDHO�DQG�DW�WKH�5HFODPDWLRQ�VRODU�SRQG�WHVW
IDFLOLW\�LQ�(O�3DVR��7H[DV��RQ�D�VPDOO�VFDOH���+RZHYHU��D�ODUJH�SLORW�SODQW
ZRXOG�KDYH�WR�EH�GHVLJQHG�DQG�EXLOW�RYHU�D���\HDU�SHULRG�RI�WLPH��WKHQ�WHVWHG
IRU�D���\HDU�SHULRG�RI�WLPH�XVLQJ�6DOWRQ�6HD�ZDWHU�EHIRUH�LW�ZRXOG�EH�NQRZQ
ZKHWKHU�D�IXOO�VFDOH�VRODU�SRQG�GHVDOLQDWLRQ�SODQW�ZRXOG�EH�FRVW�HIIHFWLYH
FRPSDUHG�WR�D�FRQYHQWLRQDO�UHYHUVH�RVPRVLV�GHVDOWLQJ�SODQW���$V�D�UHVXOW��WKLV
DOWHUQDWLYH��ZLWK�DQ�((6��LV�LQFOXGHG�DV�RQH�RI�WKH�VXEDOWHUQDWLYHV�XQGHU�WKH
:DWHU�7UHDWPHQW�$OWHUQDWLYH�KHUHLQ�

7KH�2UPDW�((6�LV�D�SURYHQ�WHFKQRORJ\�ZKLFK�KDV�EHHQ�XVHG�LQ�D�FRPPHUFLDO
VDOWZRUNV�LQ�,VUDHO�DQG�FDQ�EH�XVHG�DORQH�ZLWK�RWKHU�SXPS�RXW�RSWLRQV�WR
UHGXFH�WKH�YROXPH�RI�EULQH�EHIRUH�LW�LV�SXPSHG��VR�WKH�VL]H�DQG�FRVW�RI�WKH
SLSHOLQH�ZRXOG�EH�OHVV��DQG�WKH�VL]H�DQG�FRVW�RI�HYDSRUDWLRQ�SRQGV�ZRXOG�EH
OHVV�DW�WKH�ILQDO�GLVSRVDO�VLWH��EHFDXVH�LW�LV�UHSRUWHG�WR�UHGXFH�WKH�VL]H�RI�WKH
HYDSRUDWLRQ�SRQGV�E\���WR����WLPHV���,Q�DQ�HDUOLHU�XQSXEOLVKHG�VWXG\�E\
5HFODPDWLRQ��WKH�FRVW�ZDV�HVWLPDWHG�WR�EH������WR������SHU�DFUH�IRRW�RI
SXPS�RXW�ZDWHU�SURFHVVHG�WR�GU\�VDOW�LQ������GROODUV���

$OWHUQDWLYH��� 1DYLJDEOH�:DWHUZD\���0H[LFDOL�6HDSRUW

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURMHFW�ZDV�GRFXPHQWHG�LQ�WKH
0H\HU�5HVRXUFHV��,QF���&XUULH��HW�DO����������3UREOHPV�DQG�3RWHQWLDO�6ROXWLRQV
DW�6DOWRQ�6HD��'HFHPEHU�������DQG�6XPPDU\�$QDO\VLV�RI�$XWKRULWLHV�DQG
5HVSRQVLELOLWLHV�$VVRFLDWHG�ZLWK�WKH�6DOWRQ�6HD��'HFHPEHU���������7KH
SURSRVDO�ZDV�DOVR�PHQWLRQHG�LQ�WKH�'DQJHUPRQG�DQG�$VVRFLDWHV�UHSRUW�
6WUDWHJLHV�IRU�WKH�5HVWRUDWLRQ�DQG�(QKDQFHPHQW�RI�WKH�6DOWRQ�6HD��-XO\
�������DQG�LW�ZDV�DOVR�GLVFXVVHG�LQ�WKH�&RDFKHOOD�9DOOH\�:DWHU�'LVWULFW
UHSRUW��7KH�6DOWRQ�6HD��XQGDWHG��

7KLV�DOWHUQDWLYH�IDLOHG�WR�VDWLVI\�WKH�WDUJHW�VDOLQLW\�UHTXLUHPHQW�RI�DFKLHYLQJ
DQG�PDLQWDLQLQJ����SSW���1RQH�RI�WKH�UHIHUHQFHV�SURYLGHG�DQ\�GHWDLOHG
LQIRUPDWLRQ�RQ�D�VHDSRUW�RU�QDYLJDEOH�ZDWHUZD\�EHWZHHQ�WKH�*XOI�RI
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&DOLIRUQLD�DQG�WKH�6HD���+RZHYHU��D�QHZ�DOWHUQDWLYH�ZDV�UHFHLYHG�DIWHU�WKH
VFRSLQJ�PHHWLQJV�ZKLFK�GRHV�KDYH�PRUH�GHWDLO���,W�LV�EHLQJ�UHYLHZHG�DQG�LV
SDUW�RI�FKDSWHU����1HZ�&RPELQDWLRQ�$OWHUQDWLYHV�

$OWHUQDWLYH��� ����PL����3ODVWLF�&XUWDLQ

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�ZDV�SURSRVHG�E\�0U��*HUDOG
0DUWLQ�LQ�D�SDSHU�WLWOHG�§6DOWRQ�6HD�%DUULHU�&XUWDLQ�3URMHFW�¨�GDWHG�$XJXVW
�������7KLV�SURSRVDO�ZRXOG�GLYLGH�WKH�6HD�LQ�KDOI�ZLWK�D�KLJK�GHQVLW\
SRO\HWK\OHQH�GDP�RU�FXUWDLQ���7KH�FXUWDLQ�VHSDUDWHV�WKH�6HD�LQWR�DQ
HYDSRUDWLRQ�VHFWLRQ�DQG�D�IUHVKHU�ZDWHU�VHFWLRQ�

7KLV�DOWHUQDWLYH�GLG�QRW�XVH�SURYHQ�WHFKQRORJ\�

$OWHUQDWLYH��� 9DULRXV�6L]HG�,PSRXQGPHQWV���3ODVWLF�&XUWDLQ

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�ZDV�SURSRVHG�E\�0U��*HUDOG
0DUWLQ�LQ�)HEUXDU\������DQG�UHYLVHG�LQ�$SULO������DQG�$XJXVW��������7KLV
SURSRVDO�XVHG�D�KLJK�GHQVLW\�SRO\HWK\OHQH�GDP�RU�FXUWDLQ�WR�FUHDWH�LVRODWHG
DUHDV�ZLWKLQ�WKH�6HD�ZKLFK�ZRXOG�VHUYH�DV�HYDSRUDWLRQ�SRQGV�

7KLV�DOWHUQDWLYH�GLG�QRW�XVH�SURYHQ�WHFKQRORJ\�

$OWHUQDWLYH��� &DQDO���'DP�WR�%DVH�RI�&KRFRODWH�0RXQWDLQV

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURSRVDO�ZDV�UHFHLYHG�E\�WKH
7$&�IURP�0U��6HWK�$UQROG��1RUWK�6KRUH��&DOLIRUQLD��LQ�UHVSRQVH�WR�D�SXEOLF
ZRUNVKRS�KHOG�RQ�$XJXVW������������7KH�SURSRVDO�XVHG�WKH�FRQFHSW�RI
FRQVWUXFWLQJ�D�FDQDO�GDP�V\VWHP��ZLWK�JDWHV��WR�WUDQVSRUW�6HD�ZDWHU�WR�WKH
EDVH�RI�WKH�&KRFRODWH�0RXQWDLQV�LQ�RUGHU�WR�SURYLGH�DQ�RXWOHW�IRU�WKH�6HD��
9HU\�OLWWOH�GDWD�ZDV�SURYLGHG��PDNLQJ�LW�GLIILFXOW�WR�XQGHUVWDQG�KRZ�WKH
SURSRVDO�ZRXOG�ZRUN�

7KLV�SURSRVDO�IDLOHG�WR�VDWLVI\�WKH�VDOLQLW\�WDUJHW�DQG�HOHYDWLRQ�WDUJHW
FULWHULD�

$OWHUQDWLYH��� 'LNHG�,PSRXQGPHQW�WR�*XOI�RI�&DOLIRUQLD

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURSRVDO�ZDV�SURSRVHG�E\
0U��+RUDFH�0F&UDFNHQ��6XQZDWHU�6RODU��,QF���LQ�)HEUXDU\�������LQ�-DQXDU\
������DQG�LQ��������7KLV�SURSRVDO�XVHG�D����PL��GLNHG�LPSRXQGPHQW�DW�WKH�
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VRXWK�HQG�RI�WKH�6HD�WR�FRQFHQWUDWH�6HD�ZDWHU�E\�HYDSRUDWLRQ�EHIRUH�LW�ZRXOG
EH�SXPSHG�E\�VRODU�SRZHU�WR�D�KHLJKW�VXIILFLHQW�WR�DOORZ�LW�WR�IORZ�E\�JUDYLW\
LQ�D�FDQDO�WR�WKH�*XOI�RI�&DOLIRUQLD���

7KH�VRODU�SRZHU�LV�QRW�UHOLDEOH�RU�FRVW�HIIHFWLYH���7KH�XVH�RI�GLVFDUGHG�WLUHV�LQ
WKH�FRQVWUXFWLRQ�RI�WKH�GLNH�LV�XQSURYHQ�WHFKQRORJ\���7KHUH�DUH�VRPH�IHDWXUHV
LQ�WKLV�SURSRVDO�ZKLFK�DUH�FRQWDLQHG�LQ�RWKHU�DOWHUQDWLYHV����6HH�FKDSWHU���
3XPS�2XW�3XPS�,Q�$OWHUQDWLYHV��

$OWHUQDWLYH��� )URQWLHU�$TXDG\QH�(QKDQFHG�(YDSRUDWLRQ

,QFOXGHG�LQ�WKH������UHSRUW��WKLV�SURSRVDO�ZDV�PDGH�E\�)URQWLHU�$TXDG\QH�
,QF���,W�XVHV�D�ORZ�WHPSHUDWXUH�EULQH�FRQFHQWUDWRU�WR�SURFHVV�WKH�SXPS�RXW
EULQH�VR�WKDW�D�FDNH�VDOW�LV�WKH�RXWSXW�IRU�GLVSRVDO���7KLV�LV�QRW�D�SURYHQ
WHFKQRORJ\�IRU�WKLV�DSSOLFDWLRQ���,Q�DGGLWLRQ��$TXDG\QH�LV�FXUUHQWO\�LQ�GHIDXOW
RQ�D�UHVHDUFK�FRQWUDFW�WR�EXLOG�DQG�WHVW�D�VLPLODU�V\VWHP�IRU�WKH�%XUHDX�RI
5HFODPDWLRQ���,Q�DQ�HDUOLHU�XQSXEOLVKHG�VWXG\�E\�5HFODPDWLRQ��WKH�FRVW�ZDV
HVWLPDWHG�WR�EH��������SHU�DFUH�IRRW�RI�SXPS�RXW�ZDWHU�SURFHVVHG�WR�GU\�VDOW
LQ������GROODUV��LI�WKH�WHVWV�RI�WKH�WHFKQRORJ\�SURYHG�VXFFHVVIXO���7KH�V\VWHP
KDV�EHHQ�EXLOW�DQG�LQVWDOOHG�DW�5HFODPDWLRQ
V�(O�3DVR�VRODU�SRQG�WHVW�VLWH��EXW
LV�\HW�WR�EH�WHVWHG�EHFDXVH�RI�ODFN�RI�IXQGLQJ���7KXV��LW�LV�DQ�XQSURYHQ
WHFKQRORJ\�ZKHQ�FRPSDUHG�WR�WKH�2UPDW�7XUELQHV��,QF����HQKDQFHG
HYDSRUDWLRQ�V\VWHP���

$OWHUQDWLYH��� 6RODU�6WLOO�'HVDOWLQJ���&RORUDGR�5LYHU�:DWHU
5HSOHQLVKPHQW

,QFOXGHG�LQ�WKH������UHSRUW��WKLV�SURSRVDO�ZDV�PDGH�E\�(QYLURQPHQWDO
(QKDQFLQJ�7HFKQRORJLHV��'DQLHOV����������,W�XVHV�DQ�HQKDQFHG�VRODU�VWLOO�WR
SURGXFH�DQG�VHOO�SRWDEOH�ZDWHU�DQG�RU�UHWXUQ�LW�WR�WKH�6HD��SOXV�HYDSRUDWLRQ
SRQGV�WR�GLVSRVH�RI�WKH�FRQFHQWUDWHG�IORZ�DQG�WR�UHFODLP�DQG�VHOO�VDOW���)UHVK
ZDWHU�LV�DOVR�UHSOHQLVKHG�IURP�WKH�&RORUDGR�5LYHU�

$FFRUGLQJ�WR�DQ�XQSXEOLVKHG�VWXG\�E\�WKH�1DWLRQDO�5HQHZDEOH�(QHUJ\
/DERUDWRU\��15(/���VRODU�VWLOOV�DUH�QRW�FRVW�HIIHFWLYH�IRU�ODUJH�GHVDOLQDWLRQ
SODQWV�ZKHQ�FRPSDUHG�WR�FRQYHQWLRQDO�UHYHUVH�RVPRVLV�GHVDOLQDWLRQ�SODQWV�
VR�WKH\�DUH�DQ�XQSURYHQ�WHFKQRORJ\�IRU�ODUJH�VFDOH�SODQWV��15(/����������

(DUOLHU�LQIRUPDWLRQ�SURYLGHG�E\�WKH�:HVWHUQ�6DOW�&RPSDQ\�FRQFOXGHG�WKDW
WKH�TXDOLW\�RI�WKH�VDOW�IURP�WKH�6DOWRQ�6HD�LV�VR�SRRU�WKDW�LW�ZRXOG�KDYH�QR
PDUNHW�YDOXH���7KHUH�DOVR�LV�QR�IUHVK�ZDWHU�IRU�UHSOHQLVKPHQW�DYDLODEOH�IURP
WKH�&RORUDGR�5LYHU��DV�SURSRVHG�
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$OWHUQDWLYH��� 61$3�7HFKQRORJ\�(QKDQFHG�(YDSRUDWLRQ�7RZHU

,QFOXGHG�LQ�WKH������UHSRUW��WKLV�SURSRVDO�ZDV�VXEPLWWHG�E\�3URIHVVRU�'DQ
=DVODYVN\�DQG�WKH�7HFKQLRQ��,VUDHO��,QVWLWXWH�RI�7HFKQRORJ\���,W�XVHV�D�ODUJH�
������IRRW�WRZHU�VWUXFWXUH�WR�SURGXFH�HOHFWULFLW\�DQG�GHVDOW�ZDWHU�IURP�WKH
6HD���7KLV�DOWHUQDWLYH�GLG�QRW�XVH�D�SURYHQ�WHFKQRORJ\�

$OWHUQDWLYH��� $TXDFXOWXUH���(YDSRUDWLRQ�3RQGV

7KLV�DOWHUQDWLYH�ZDV�SURSRVHG�E\�'RY�*UDMFHU��3K�'���DQG�0V��%HFN\
%URXJKWRQ��$TXDIDUPV�,QWHUQDWLRQDO��LQ�&RQFHSW�6WUDWHJ\�&RPPHUFLDOL]LQJ
&RQWURO�RI�6DOLQLW\�LQ�WKH�6DOWRQ�6HD���6DOWRQ�6HD�$TXDFXOWXUH�)DFLOLWLHV
�������

7KLV�SURSRVDO�XVHG�VDOWZDWHU�DTXDFXOWXUH�IDFLOLWLHV�WR�UDLVH�ILVK�LQ�SRQGV
FUHDWHG�ZLWK�ZDWHU�SXPSHG�IURP�WKH�6HD���:DWHU�IURP�WKH�ILVK�UHDULQJ�SRQGV
ZRXOG�EH�GLVSRVHG�RI�E\�WUDQVIHUULQJ�LW�LQWR�HYDSRUDWLRQ�SRQGV���,QLWLDOO\��D
EHQFKPDUN�IDFLOLW\�FRQVLVWLQJ�RI�RQH�����DFUH�ILVK�SRQG��RQH�����DFUH
HYDSRUDWLRQ�SRQG��DQG����DFUHV�RI�VXSSRUW�VWUXFWXUH�ZRXOG�EH�EXLOW�WR�UDLVH
WLODSLD��D�ILVK�FRPPRQO\�SURGXFHG�LQ�WKH�DUHD���7KH�ILQDO�VWDJH�RI�WKH�SODQ
FDOOHG�IRU����RU�PRUH�VDOWZDWHU�DTXDFXOWXUH�IDFLOLWLHV�RI�VLPLODU�FRPSRVLWLRQ
DQG�VL]H��HDFK�XVLQJ�������WR�������DFUH�IHHW�RI�6HD�ZDWHU�SHU�\HDU�

$ERXW��������DFUHV�RI�ODQG�����E\�����DFUHV��ZRXOG�EH�QHHGHG�IRU�WKH�IDFLOLWLHV
DQG�HYDSRUDWLRQ�SRQGV���7KHUH�ZDV�QR�PHQWLRQ�RI�KRZ�WKH�ZDWHU�ZRXOG�EH
WUDQVSRUWHG�WR�WKH�ILVK�IDUPV���,Q�DGGLWLRQ��WKH�SURSRVDO�GLG�QRW�LQFOXGH
HYDSRUDWLRQ�IURP�WKH�ILVK�SRQGV�LQ�FDOFXODWLQJ�WKH�RYHUDOO�ZDWHU�XVDJH�IRU�WKH
V\VWHP��ZKLFK�ZRXOG�WRWDO�QHDUO\���������DFUH�IHHW�SHU�\HDU���(YDSRUDWLRQ
ZRXOG�HYHQWXDOO\�UHVXOW�LQ�ODUJH�TXDQWLWLHV�RI�VDOW�DFFXPXODWLRQ��ZKLFK�ZDV
SURSRVHG�WR�EH�WUXFNHG�RXW�DQG�GLVSRVHG�RI�LQ�WKH�3DFLILF�2FHDQ���,I
�������SRXQGV�RU����WRQV�RI�VDOW��ZHUH�WR�EH�UHPRYHG�YLD�WUXFN����������WUXFN
WULSV�ZRXOG�EH�UHTXLUHG�HYHU\�\HDU��RU�����WUXFN�WULSV�HYHU\�GD\������GD\V�D
\HDU�

$OWKRXJK�WKLV�DOWHUQDWLYH�ZRXOG�UHGXFH�WKH�VDOLQLW\�FRQFHQWUDWLRQ��LW�ZRXOG
GR�QRWKLQJ�WR�PDLQWDLQ�WKH�ZDWHU�VXUIDFH�HOHYDWLRQ�

$OWHUQDWLYH��� 3XPSHG�6WRUDJH�&DQDO�WR�*XOI�RI�&DOLIRUQLD

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURSRVDO�ZDV�GHYHORSHG�E\
'DQJHUPRQG�DQG�$VVRFLDWHV��,QF���IRU�5LYHUVLGH�&RXQW\�DQG�WKH�&RDFKHOOD
9DOOH\�:DWHU�'LVWULFW���,W�ZDV�GRFXPHQWHG�LQ�WKH�UHSRUW��6WUDWHJLHV�IRU�WKH
5HVWRUDWLRQ�DQG�(QKDQFHPHQW�RI�WKH�6DOWRQ�6HD��-XO\���������7KLV�SURSRVDO
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FRPELQHG�WZR�PDLQ�FRQFHSWV¦D�SXPSHG�VWRUDJH�SRZHU�JHQHUDWLRQ�IDFLOLW\
DQG�D�ODUJH�FDQDO�SLSHOLQH�OLQNLQJ�WKH�6HD�ZLWK�WKH�*XOI�RI�&DOLIRUQLD�

7KH�SXPSHG�VWRUDJH�SRZHU�JHQHUDWLRQ�IDFLOLW\�VKRXOG�EH�FRQVLGHUHG�IRU
HOLPLQDWLRQ�EHFDXVH�WKH�WRSRJUDSK\�LV�YHU\�XQIDYRUDEOH�IRU�SURGXFLQJ�SRZHU��
6HH�§3RZHU�5HFRYHU\�3RWHQWLDO¨�VHFWLRQ�LQ�FKDSWHU������7KH�FDQDO�SLSHOLQH
FRQFHSW�KDV�VRPH�VLPLODULWLHV�WR�D�QHZ�DOWHUQDWLYH��ZKLFK�LV�SDUW�RI�FKDSWHU���
1HZ�&RPELQDWLRQ�$OWHUQDWLYHV�

$OWHUQDWLYH��� 6RODU�0HPEUDQH�'LVWLOODWLRQ

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURSRVDO�ZDV�GLVFXVVHG�LQ�D
OHWWHU�IURP�WKH�1DWLRQDO�:DWHU�5HVHDUFK�,QVWLWXWH�WR�0V��5REHUWD�%XUQV���,W
XVHV�D�VRODU�KHDWHG�PHPEUDQH�GLVWLOODWLRQ�V\VWHP�WR�GHVDOW�WKH�6HD�ZDWHU���,W
KDV�EHHQ�WHVWHG�RQO\�RQ�D�VPDOO�VFDOH�DQG�KDV�QRW�EHHQ�VKRZQ�WR�EH�DV�FRVW
HIIHFWLYH�IRU�ODUJH�VFDOH�SODQWV�ZKHQ�FRPSDUHG�WR�FRQYHQWLRQDO�UHYHUVH
RVPRVLV�GHVDOWLQJ�SODQWV��VR�LW�LV�DQ�XQSURYHQ�WHFKQRORJ\�

$OWHUQDWLYH��� 'LVSRVDO�RI�5HMHFW�6WUHDP�WR�<XPD

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURSRVDO�ZDV�SUHVHQWHG�LQ�WKH
0H\HU�5HVRXUFHV��,QF���UHSRUW��6XPPDU\�$QDO\VLV�RI�$XWKRULWLHV�DQG
5HVSRQVLELOLWLHV�$VVRFLDWHG�ZLWK�WKH�6DOWRQ�6HD��'HFHPEHU���������7KH
DOWHUQDWLYH�LQFOXGHG�FRQVWUXFWLRQ�RI�D�SLSHOLQH�IURP�WKH�6DOWRQ�6HD�WR�<XPD
WR�GLVSRVH�RI�EULQH�LQ�WKH�H[LVWLQJ�GUDLQ�WKDW�HPSWLHV�LQWR�WKH�*XOI�RI
&DOLIRUQLD���7KH�H[LVWLQJ�GUDLQ�ZDV�EXLOW�WR�GLVSRVH�RI�EULQH�JHQHUDWHG�E\
RSHUDWLRQ�RI�WKH�<XPD�'HVDOWLQJ�3ODQW�

7KLV�SURSRVDO�ZDV�D�EULQH�GLVSRVDO�RSWLRQ�RQO\���7KLV�SURSRVDO�IDLOHG�WR
VDWLVI\�ERWK�WKH�VDOLQLW\�WDUJHW�DQG�HOHYDWLRQ�WDUJHW�FULWHULD�EXW�FRXOG�EH�XVHG
ZLWK�DQ�DOWHUQDWLYH�QHHGLQJ�D�GLVSRVDO�FRPSRQHQW����6HH�FKDSWHU����3XPS�
2XW�3XPS�,Q�$OWHUQDWLYHV��

$OWHUQDWLYH��� ,PSRXQGPHQW���(YDSRUDWLRQ�3RQG���3LSHOLQH�WR�*XOI�RI
&DOLIRUQLD���<XPD�'HVDOWLQJ�3ODQW

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�DOWHUQDWLYH�DSSHDUHG�LQ�WKH
'DQJHUPRQG�DQG�$VVRFLDWHV��,QF���UHSRUW��6WUDWHJLHV�IRU�WKH�5HVWRUDWLRQ�DQG
(QKDQFHPHQW�RI�WKH�6DOWRQ�6HD��6DFUDPHQWR��&DOLIRUQLD����������,W�XVHV�D
FRPELQDWLRQ�RI�VHYHUDO�DOWHUQDWLYHV�GLVFXVVHG�LQ�WKH�UHSRUW��LQFOXGLQJ�D�GLNHG
LPSRXQGPHQW�DGMDFHQW�WR�WKH�VRXWK�VKRUH��DQ�RQVKRUH�FRQYHQWLRQDO�OLQHG�
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HYDSRUDWLRQ�SRQG��DQG�D�SXPS�RXW�SLSHOLQH�WR�WUDQVSRUW�FRQFHQWUDWHG�EULQH
HLWKHU�WR�WKH�*XOI�RI�&DOLIRUQLD�RU�WKH�<XPD�'HVDOWLQJ�3ODQW�0DLQ�2XWOHW
'UDLQ�([WHQVLRQ�EULQH�GLVFKDUJH�FDQDO��

7KLV�DOWHUQDWLYH�XVHV�SURYHQ�WHFKQRORJLHV���+RZHYHU��XVH�RI�FRQYHQWLRQDO
HYDSRUDWLRQ�SRQGV�UHTXLUHV�ODUJH�DUHDV�DQG�ODUJH�2	0�FRVWV���7KLV�SURSRVDO
DOVR�ZDV�RQO\�D�EULQH�GLVSRVDO�RSWLRQ���,W�WKXV�IDLOV�WR�VDWLVI\�ERWK�WKH�VDOLQLW\
WDUJHW�DQG�HOHYDWLRQ�WDUJHW�FULWHULD�EXW�FRXOG�SRVVLEO\�EH�XVHG�ZLWK�DQ
DOWHUQDWLYH�QHHGLQJ�D�GLVSRVDO�FRPSRQHQW����6HH�FKDSWHU����3XPS�2XW�3XPS�
,Q�$OWHUQDWLYHV��

$OWHUQDWLYH��� ,PSRXQGPHQW���:HWODQGV���(QKDQFHG�(YDSRUDWLRQ�
6RODU�3RQG��3RZHU�*HQHUDWLRQ��DQG�'HVDOWLQJ�6\VWHP

,QFOXGHG�LQ�WKH������UHSRUW��WKLV�SURSRVDO�DSSHDUHG�LQ�WKH�'DQJHUPRQG�DQG
$VVRFLDWHV��,QF���UHSRUW��6WUDWHJLHV�IRU�WKH�5HVWRUDWLRQ�DQG�(QKDQFHPHQW�RI
WKH�6DOWRQ�6HD���,W�XVHV�D�FRPELQDWLRQ�RI�VHYHUDO�RSWLRQV�GLVFXVVHG�LQ�WKH
UHSRUW��LQFOXGLQJ�D�GLNHG�LPSRXQGPHQW�DGMDFHQW�WR�WKH�VRXWK�VKRUH�
FRQVWUXFWHG�ZHWODQGV�QHDU�WKH�PRXWKV�RI�$ODPR��1HZ��DQG�:KLWHZDWHU
5LYHUV��DQG�DQ�2UPDW�((6��D�VRODU�VDOW�JUDGLHQW�SRQG�ZLWK�D�SRZHU�V\VWHP�
DQG�D�GHVDOWLQJ�V\VWHP���7KH�PHWKRG�RI�SXPS�RXW�RU�ILQDO�GLVSRVDO�RI�WKH
FRQFHQWUDWHG�EULQH�RU�UDZ�VDOW�LV�QRW�GLVFXVVHG��VR�WKLV�DOWHUQDWLYH�IDLOHG�WR
VDWLVI\�WKH�VDOLQLW\�WDUJHW�DQG�HOHYDWLRQ�WDUJHW�FULWHULD�

$V�GLVFXVVHG�LQ�WKH�HYDOXDWLRQ�RI�DOWHUQDWLYH����D�VRODU�VDOW�JUDGLHQW�SRQG
SRZHUSODQW�ZRXOG�QRW�EH�FRVW�HIIHFWLYH�ZKHQ�FRPSDUHG�WR�JULG�SRZHU
DYDLODEOH�ORFDOO\�DW���������SHU�NLORZDWWKRXU��VR�LW�LV�QRW�D�SURYHQ�WHFKQRORJ\
IRU�WKLV�DSSOLFDWLRQ�

7KH�LPSRXQGPHQW��HQKDQFHG�HYDSRUDWLRQ�V\VWHPV��DQG�VRODU�SRQG�GHVDOWLQJ
V\VWHPV�DUH�SURYHQ�WHFKQRORJLHV�ZKLFK�FRXOG�EH�XVHG�LQ�FRPELQDWLRQ�ZLWK
RWKHU�DOWHUQDWLYHV���7KH�VRODU�VDOW�JUDGLHQW�SRQG�DQG�GHVDOWLQJ�V\VWHP�ZRXOG
UHTXLUH�D�ODUJH�SLORW�SODQW���'HVLJQ�DQG�FRQVWUXFWLRQ�ZRXOG�UHTXLUH�D���\HDU
SHULRG�RI�WLPH�DQG�WHVWLQJ�IRU���\HDUV�WR�YHULI\�WKDW�LW�ZRXOG�EH�FRVW�HIIHFWLYH
XVLQJ�6DOWRQ�6HD�ZDWHU�FRPSDUHG�WR�D�FRQYHQWLRQDO�UHYHUVH�RVPRVLV�GHVDOWLQJ
SODQW�EHIRUH�FRQVWUXFWLQJ�D�IXOO�VFDOH�VRODU�SRQG�GHVDOWLQJ�SODQW�

$OWHUQDWLYH��� ,PSRXQGPHQW���)UHVKZDWHU�6KRUHOLQH���6RODU�3RQG
3RZHU�*HQHUDWLRQ�DQG�'HVDOWLQJ�6\VWHP���3XPSHG
6WRUDJH���:HWODQGV

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURSRVDO�DSSHDUHG�LQ�WKH
'DQJHUPRQG�DQG�$VVRFLDWHV��,QF���UHSRUW��6WUDWHJLHV�IRU�WKH�5HVWRUDWLRQ�DQG
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(QKDQFHPHQW�RI�WKH�6DOWRQ�6HD���,W�XVHV�D�FRPELQDWLRQ�RI�VHYHUDO�DOWHUQDWLYHV
GLVFXVVHG�LQ�WKH�UHSRUW��LQFOXGLQJ�GLNHG�LPSRXQGPHQWV��FRQVWUXFWHG
ZHWODQGV��RU�VRODU�VDOW�JUDGLHQW�SRQG�ZLWK�D�SRZHU�V\VWHP�DQG�D�GHVDOWLQJ
V\VWHP�

$V�GLVFXVVHG�LQ�DOWHUQDWLYH����D�VRODU�VDOW�JUDGLHQW�SRQG�SRZHUSODQW�ZRXOG
QRW�EH�FRVW�HIIHFWLYH�ZKHQ�FRPSDUHG�WR�JULG�SRZHU�DYDLODEOH�ORFDOO\�DW
��������SHU�NLORZDWWKRXU��VR�LV�QRW�D�SURYHQ�WHFKQRORJ\�IRU�WKLV�DSSOLFDWLRQ��
$Q�((6�LV�QRW�LQFOXGHG�LQ�WKLV�DOWHUQDWLYH��VR�LW�ZRXOG�UHTXLUH�D�ODUJH�DUHD�RI
FRQYHQWLRQDO�HYDSRUDWLRQ�SRQGV�WR�FRQFHQWUDWH�WKH�EULQH�IRU�WKH�VRODU�VDOW
JUDGLHQW�SRQG�GHVDOWLQJ�V\VWHP��ZKLFK�LV�QRW�OLNHO\�WR�EH�FRVW�HIIHFWLYH�

7KH�UHPDLQLQJ�SRUWLRQV�RI�WKH�SURSRVDO�FDQQRW�PHHW�WKH�VDOLQLW\�WDUJHW�DQG
HOHYDWLRQ�WDUJHW�DORQH��EXW�FRXOG�SRVVLEO\�EH�XVHG�ZLWK�DQRWKHU�DOWHUQDWLYH�

$OWHUQDWLYH��� ,PSRXQGPHQW���6RODU�3RQG�3RZHUSODQWV���3XPSHG
6WRUDJH���:HWODQGV���3XPS�2XW�WR�/DJXQD�6DODGD

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURSRVDO�DSSHDUHG�LQ�WKH
'DQJHUPRQG�DQG�$VVRFLDWHV��,QF���UHSRUW��6WUDWHJLHV�IRU�WKH�5HVWRUDWLRQ�DQG
(QKDQFHPHQW�RI�WKH�6DOWRQ�6HD���,W�XVHV�D�FRPELQDWLRQ�RI�VHYHUDO�DOWHUQDWLYHV
GLVFXVVHG�LQ�WKH�UHSRUW��LQFOXGLQJ�GLNHG�LPSRXQGPHQW��VRODU�VDOW�JUDGLHQW
SRQG�SRZHUSODQWV�LQ�WKH�8QLWHG�6WDWHV�DQG�0H[LFR��DQG�FRQVWUXFWHG
ZHWODQGV�

$V�GLVFXVVHG�LQ�DOWHUQDWLYH����D�VRODU�VDOW�JUDGLHQW�SRQG�SRZHUSODQW�ZRXOG
QRW�EH�FRVW�HIIHFWLYH�ZKHQ�FRPSDUHG�WR�JULG�SRZHU�DYDLODEOH�ORFDOO\�DW
��������SHU�NLORZDWWKRXU��VR�LV�QRW�D�SURYHQ�WHFKQRORJ\�IRU�WKLV�DSSOLFDWLRQ��
$Q�((6�LV�QRW�LQFOXGHG�LQ�WKLV�DOWHUQDWLYH��VR�D�ODUJH�DUHD�RI�FRQYHQWLRQDO
HYDSRUDWLRQ�SRQGV�ZRXOG�EH�UHTXLUHG�WR�FRQFHQWUDWH�WKH�EULQH�IRU�WKH�VRODU
VDOW�JUDGLHQW�SRQG�GHVDOWLQJ�V\VWHP��ZKLFK�LV�QRW�OLNHO\�WR�EH�FRVW�HIIHFWLYH�

7KH�UHPDLQLQJ�SRUWLRQV�RI�WKH�SURSRVDO�FRXOG�SRVVLEO\�EH�XVHG�ZLWK�DQRWKHU
DOWHUQDWLYH�

$OWHUQDWLYH��� 0RYH�<XPD�'HVDOWLQJ�3ODQW�WR�WKH�6HD

,QFOXGHG�LQ�WKH������UHSRUW��WKLV�DOWHUQDWLYH�ZDV�SURSRVHG�E\�0UV��,YHU
:DWNLQV��6DOWRQ�6HD�%HDFK��DQG�0U��$OH[�0LFKDHOV�RI�$OH[�0LFKDHOV
&RPSDQ\�GXULQJ�WKH�SXEOLF�ZRUNVKRSV�KHOG�LQ�6HSWHPEHU�DQG�2FWREHU�������
,W�SURSRVHG�PRYLQJ�WKH�<XPD�'HVDOWLQJ�3ODQW�WR�GHVDOW�WKH�6DOWRQ�6HD�ZDWHU��
7KH�<XPD�'HVDOWLQJ�3ODQW�PXVW�EH�PDLQWDLQHG�LQ�D�UHDG\�UHVHUYH�PRGH�VR
WKDW�LW�FDQ�EH�XVHG�ZKHQ�UHTXLUHG�WR�PHHW�WKH�DJUHHPHQW�VLJQHG�ZLWK�0H[LFR��
$OO�RI�WKH�GHVDOWLQJ�SODQW��LQFOXGLQJ�DOO�RI�WKH�FRQYHQWLRQDO�SUHWUHDWPHQW
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V\VWHP��KLJK�SUHVVXUH�SXPSV��DQG�WKH�PHPEUDQH�GHVDOWLQJ�V\VWHP��DUH�EXLOW
WR�UHPRYH�WKH�VDOW�IURP�UHODWLYHO\�ORZ�VDOLQLW\�EUDFNLVK�ZDWHU�ZLWK�D�7'6�RI
��SSW��VR�WKH�V\VWHPV�DUH�FRPSOHWHO\�GLIIHUHQW�IURP�ZKDW�ZRXOG�EH�UHTXLUHG
WR�GHVDOW�WKH�6DOWRQ�6HD��ZKLFK�LV�D�KLJKO\�FRQFHQWUDWHG�6HD�ZDWHU�ZLWK�D
7'6�RI����SSW���,W�ZRXOG�WKXV�FRVW�PRUH�WR�PRYH�DQG�PRGLI\�WKH�V\VWHP�WKDQ
LW�ZRXOG�FRVW�WR�EXLOG�DQ�HQWLUHO\�QHZ�SODQW�GHVLJQHG�VSHFLILFDOO\�IRU�WKH
6DOWRQ�6HD�VDOLQLW\�

7KXV��WKH�<XPD�'HVDOWLQJ�3ODQW�LV�QRW�DYDLODEOH��DQG�LWV�SUHWUHDWPHQW�DQG
GHVDOWLQJ�V\VWHPV�DUH�QRW�D�SURYHQ�WHFKQRORJ\�DSSOLFDEOH�WR�WKH�6DOWRQ�6HD
VDOLQLW\���,W�FDQQRW�PHHW�WKH�6DOWRQ�6HD�VDOLQLW\�WDUJHW�DQG�WKH�HOHYDWLRQ
WDUJHW�FULWHULD�DV�FXUUHQWO\�EXLOW�

$OWHUQDWLYH��� 3RSODU�7UHH�&RQVWUXFWHG�:HWODQGV

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�LGHD�ZDV�SURSRVHG�E\�0U�
1HLO�-��0D[ZHOO��6DOWRQ�6HD�%HDFK��LQ�WKH�$XJXVW������SXEOLF�ZRUNVKRS�E\
OHWWHU�GDWHG�$XJXVW������������7KLV�SURSRVDO�XVHG�D�VWDQG�RI�SRSODU�WUHHV
SODQWHG�LQ�VXFK�D�ZD\�WKDW�QLWUDWHV�FRQWDLQHG�LQ�WKH�LQIORZ�WR�WKH�6HD�ZRXOG
EH�UHPRYHG�E\�IORZLQJ�ZDWHU�WKURXJK�WKH�WUHHV�

7KLV�SURSRVDO�SULPDULO\�DGGUHVVHG�FRQFHQWUDWLRQV�RI�QLWUDWHV���,W�GLG�QRW
DGGUHVV�VDOLQLW\�RI�WKH�6HD���7KLV�SURSRVDO�IDLOHG�WR�VDWLVI\�WKH�WDUJHW�VDOLQLW\
UHTXLUHPHQW�RI�DFKLHYLQJ�DQG�PDLQWDLQLQJ����SSW�

$OWHUQDWLYH��� 6SHFLDO�3UHWUHDWPHQW�5HVHUYRLUV

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�DOWHUQDWLYH�ZDV�SURSRVHG�E\
0U��7LP�%ORRP��'LYHUVLILHG�6FLHQWLILF�7HFKQRORJLHV��5DQFKR�0LUDJH�
&DOLIRUQLD��LQ�D�ZRUNVKRS�RQ�$XJXVW������������,W�XVHV�SHUFRODWLRQ
SUHWUHDWPHQW�UHVHUYRLUV�WR�FDSWXUH�ZDWHU�EHIRUH�LW�HQWHUV�WKH�6HD�LQ�RUGHU�WR
UHPHGLDWH�LQIORZ�SROOXWLRQ���1R�LQIRUPDWLRQ�LV�SURYLGHG�RQ�ZKDW�WKH
SUHWUHDWPHQW�LV�RU�KRZ�LW�ZRXOG�ZRUN�

,W�GRHV�QRW�PHHW�WKH�6DOWRQ�6HD�VDOLQLW\�WDUJHW�FULWHULD�RU�WKH�HOHYDWLRQ�WDUJHW
FULWHULD�DQG�GRHV�QRW�XVH�D�SURYHQ�WHFKQRORJ\�

$OWHUQDWLYH��� 8�6��)LOWHU�&RUSRUDWLRQ³1HZ�5LYHU�'HVDOWLQJ

,QFOXGHG�LQ�WKH������UHSRUW��WKLV�DOWHUQDWLYH�ZDV�SURSRVHG�E\�0U���(OGRQ�*LOO
RI�/REODQG�:DULQJ��3DOP�'HVHUW��&DOLIRUQLD��LQ�D�FRPPHQWDU\�VROLFLWHG�IRU
WKH�6DOWRQ�6HD�6\PSRVLXP��XQGDWHG����,W�XVHV�D�QDQRILOWUDWLRQ�V\VWHP�WR
WUHDW�WKH�LQIORZ�WR�WKH�6HD���1DQRILOWUDWLRQ�ZRXOG�LPSURYH�WKH�LQIORZ�ZDWHU
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TXDOLW\�EXW�ZRXOG�UHPRYH�YHU\�OLWWOH�VDOW�IURP�WKH�LQIORZ���7UHDWLQJ�MXVW�WKH
LQIORZ�DOVR�ZRXOG�QRW�UHGXFH�WKH�VDOLQLW\�WR�WDUJHWHG�OHYHOV��DQG�LW�ZRXOG�QRW
FRQWURO�WKH�VXUIDFH�HOHYDWLRQ���

7KHUHIRUH��WKLV�DOWHUQDWLYH�GRHV�QRW�PHHW�WKH�VDOLQLW\�WDUJHW�RU�WKH�HOHYDWLRQ
WDUJHW�FULWHULD��

$OWHUQDWLYH��� *URXQGZDWHU�3XPS�IRU�6HOHQLXP�0DQDJHPHQW

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�FRQFHSW�ZDV�SURSRVHG�E\
+\GURORJLF�&RQVXOWDQWV��,QF���'DYLV��&DOLIRUQLD��LQ�3URSRVDO�WR�3ODQ�DQG
2SHUDWH�D�3LORW�3URJUDP�IRU�WKH�0DQDJHPHQW�RI�6HOHQLXP�E\�*URXQGZDWHU
3XPSLQJ��GDWHG�'HFHPEHU�����������,Q�WKLV�SURSRVDO��VHOHQLXP�ZRXOG�EH
PDQDJHG�E\�SXPSLQJ�JURXQGZDWHU�IURP�D�GHHS�DTXLIHU�WKDW�XQGHUOLHV�WKRVH
DUHDV�WKDW�SUHVHQWO\�SURGXFH�KLJK�VHOHQLXP�FRQFHQWUDWLRQV�LQ�GUDLQDJH�ZDWHU
IORZV�

7KLV�DOWHUQDWLYH�GLG�QRW�DFKLHYH�DQG�PDLQWDLQ�WKH�WDUJHW�VDOLQLW\�RI����SSW�RU
SURYLGH�DQ\�HOHYDWLRQ�FRQWURO���$OVR��LW�LV�XQFHUWDLQ�ZKHWKHU�WKLV�SXPSLQJ
SURSRVDO�ZRXOG�ZRUN�EHFDXVH�RI�FOD\�OD\HUV�WKDW�DUH�GLVSHUVHG�WKURXJKRXW�WKH
9DOOH\�

$OWHUQDWLYH��� )UHVKZDWHU�%OHQGLQJ

,QFOXGHG�LQ�WKH������UHSRUW��WKLV�DOWHUQDWLYH�ZDV�SURSRVHG�E\�0U��-��:HQGHOO
*UDYHV�RI�%UDZOH\��&DOLIRUQLD��DW�RQH�RI�WKH�SXEOLF�ZRUNVKRSV�LQ��������,W
SURSRVHG�SXPSLQJ�1HZ�5LYHU�ZDWHU�WR�D�VWRUDJH�UHVHUYRLU�DW����IHHW�DERYH
VHD�OHYHO���6DOWRQ�6HD�ZDWHU�DQG�IUHVK�ZDWHU�IURP�DQ�XQQDPHG�VRXUFH�ZRXOG
EH�EOHQGHG�ZLWK�WKH�1HZ�5LYHU�ZDWHU��DQG�WKH�EOHQGHG�ZDWHU�ZRXOG�IORZ
EDFN�WR�WKH�6HD���$V�SURSRVHG��WKLV�DOWHUQDWLYH�ZRXOG�QRW�UHPRYH�VDOW�IURP
WKH�6HD���7KLV�DOWHUQDWLYH��WKHUHIRUH��GRHV�QRW�PHHW�WKH�VDOLQLW\�WDUJHW�RU�WKH
HOHYDWLRQ�WDUJHW�FULWHULD�

$OWHUQDWLYH��� 5HSOHQLVKPHQW�E\�&RORUDGR�5LYHU�6XUSOXV

,QFOXGHG�LQ�WKH������UHSRUW��WKLV�DOWHUQDWLYH�DSSHDUHG�LQ�WKH�0H\HU
5HVRXUFHV��,QF���3UREOHPV�DQG�3RWHQWLDO�6ROXWLRQV�DW�WKH�6DOWRQ�6HD�IRU�WKH
5$&��'HFHPEHU���������,W�SURSRVHG�GLYHUWLQJ�WKH�H[FHVV�ZDWHU�GXULQJ�ZHW
\HDUV�IURP�WKH�&RORUDGR�5LYHU�GLUHFWO\�WR�WKH�6HD�WR�UHGXFH�WKH�VDOLQLW\�OHYHO��
$YDLODELOLW\�RI�ZDWHU�LV�XQUHOLDEOH����6HH�VHFWLRQ�RQ�§([FHVV�)ORZV¨�LQ
FKDSWHU������7KLV�SURSRVDO�ZRXOG�LPSURYH�VDOLQLW\�RQO\�WHPSRUDULO\�DQG�FRXOG
QRW�SHUPDQHQWO\�VDWLVI\�WKH�VDOLQLW\�WDUJHW���(OHYDWLRQ�FRQWURO�DOVR�ZRXOG�QRW
EH�SRVVLEOH�
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7KLV�DOWHUQDWLYH��WKHUHIRUH��GRHV�QRW�PHHW�WKH�VDOLQLW\�WDUJHW�DQG�WKH
HOHYDWLRQ�WDUJHW�FULWHULD�

$OWHUQDWLYH��� 9HQWXUL�$LU�3XPS

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURSRVDO�ZDV�VXEPLWWHG�LQ�D
OHWWHU��GDWHG�-DQXDU\�������ZULWWHQ�E\�%XUNH�+HQVOH\�DQG�6RQ��%DQQLQJ�
&DOLIRUQLD���7KLV�DOWHUQDWLYH�SURSRVHG�WKH�XVH�RI�YHQWXUL�DFWLRQ�WR�SXOO�DLU
LQWR�WULEXWDU\�LQIORZ�DQG�R[\JHQDWH�WKH�ZDWHU�WR�VWLPXODWH�WKH�QDWXUDO
SXULILFDWLRQ�SURFHVV�

7KLV�SURSRVDO�IDLOHG�WR�VDWLVI\�WKH�VDOLQLW\�WDUJHW�DQG�HOHYDWLRQ�WDUJHW
FULWHULD�

$OWHUQDWLYH��� )RUDPLQLIHUD�6WXGLHV��5HVHDUFK�

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�DOWHUQDWLYH�ZDV�SURSRVHG�E\
'U��5LFKDUG�&DVH\��UHSUHVHQWLQJ�2FHDQ�5HVHDUFK�,QWHUQDWLRQDO�RI�6DQ�'LHJR
DW�WKH�$XJXVW������ZRUNVKRS���7KLV�SURSRVDO�VXJJHVWHG�DFTXLULQJ�VHGLPHQW
VDPSOHV�IURP�WKH�6HD�WR�HYDOXDWH�WKH�PLFURVFRSLF�IRUPV�RI�OLIH�ZLWK�VKHOOV
�IRUDPLQLIHUD��ZKLFK�KDYH�EHHQ�SUHVHUYHG�LQ�WKLV�VHGLPHQW�

7KLV�DOWHUQDWLYH�ZDV�D�UHVHDUFK�SURSRVDO���,W�IDLOHG�WR�DFKLHYH�DQG�PDLQWDLQ
WKH�WDUJHW�VDOLQLW\�RI����SSW�DQG�ZRXOG�QRW�DGGUHVV�HOHYDWLRQ�

$OWHUQDWLYH��� 3RWHQWLDO�8VH�RI�6WXG\�3RQGV

,QFOXGHG�LQ�WKH������UHSRUW��WKLV�DOWHUQDWLYH�ZDV�VXEPLWWHG�E\�'U���5LFKDUG
&DVH\��)ORDW��,QF���DQG�2FHDQ�5HVHDUFK�,QWHUQDWLRQDO��6DQ�'LHJR��&DOLIRUQLD�
LQ�D�OHWWHU�GDWHG�-XQH������������,W�SURSRVHG�LQVWDOOLQJ�IORDWLQJ�SODWIRUPV�DQG
SODVWLF�IORDWLQJ�OLQHUV�WR�FUHDWH�VHYHUDO�SRQGV�DQG�SODVWLF�IORDWLQJ�FDQDOV�WR
GLOXWH�WKH�6HD�ZDWHU�LQ�WKH�SRQGV�WR�UXQ�H[SHULPHQWV�RI�ILVKHULHV�
DTXDFXOWXUH��UHFUHDWLRQ��DQG�ZLOGOLIH���,W�ZDV�D�SURSRVDO�IRU�FRQGXFWLQJ
UHVHDUFK�DQG�GRHV�QRWKLQJ�WR�FRQWURO�VDOLQLW\�RU�ZDWHU�VXUIDFH�HOHYDWLRQ�RI�WKH
6HD�

7KHUHIRUH��WKLV�DOWHUQDWLYH�GRHV�QRW�PHHW�WKH�VDOLQLW\�WDUJHW�DQG�HOHYDWLRQ
WDUJHW�FULWHULD�
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$OWHUQDWLYH��� ,QMHFWLRQ�:HOO�6DOW�'LVSRVDO

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURSRVDO�ZDV�ILUVW�PDGH�E\
$HURVSDFH�&RUSRUDWLRQ�LQ�6DOLQLW\�&RQWURO�6WXG\�6DOWRQ�6HD�3URMHFW
�*ROGVPLWK��������DQG�UHVXEPLWWHG�E\�0U��0LFKDHO�'XIIH\�RI�+ROWFLOOH�
&DOLIRUQLD��LQ��������7KLV�SURSRVDO�ZRXOG�LQMHFW�6HD�ZDWHU�LQWR�KLJK�VDOLQLW\
JHRWKHUPDO�UHVRXUFH�DUHDV�

5HTXLUHPHQWV�IRU�SUHWUHDWPHQW�SULRU�WR�LQMHFWLRQ�ZHUH�XQNQRZQ���1R�DWWHPSW
ZDV�PDGH�WR�SUHGLFW�JHRORJLF�IRUPDWLRQV�RU�GLIILFXOWLHV�LQ�GULOOLQJ�ZHOOV��
,QMHFWLQJ�D�KLJK�VROLGV�EULQH�ZRXOG�EH�H[WUHPHO\�H[SHQVLYH�EHFDXVH�RI�WKH
UHVXOWDQW�LQMHFWLRQ�ZHOO�SOXJJLQJ���7KLV�DOWHUQDWLYH�KDG�WRR�PDQ\�XQNQRZQV
WR�GHWHUPLQH�LI�LW�ZRXOG�ZRUN�

$OWHUQDWLYH��� $LU�'LIIXVLRQ���8OWUDYLROHW�2]RQH�6\VWHP

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�DOWHUQDWLYH�ZDV�SURSRVHG�LQ�D
OHWWHU�E\�0U��%LOO�5\DQ�)UHH�RI�:LQWHUKDYHQ��&DOLIRUQLD��-XQH�����������DQG
E\�0V��(ODLQH�7KRPSVRQ�DQG�0U��-RKQ�1��+LQGH�UHSUHVHQWLQJ�$LU�'LIIXVLRQ
6\VWHPV�RI�6W��*HRUJH��8WDK��LQ�D�OHWWHU�GDWHG�6HSWHPEHU������������7KLV
SURSRVDO�ZRXOG�XVH�D�GLIIXVHG�DLU�DQG�XOWUDYLROHW�R]RQH�V\VWHP�LQVWDOOHG�RQ
WKH�6HDªV�IORRU�WR�R[\JHQDWH�DQG�UHFLUFXODWH�ZDWHU��HOLPLQDWLQJ�WR[LF
VXEVWDQFHV�DQG�UHVWRULQJ�LWV�QDWXUDO�EDODQFH�

7KLV�SURSRVDO�IDLOHG�WR�VDWLVI\�WKH�WDUJHW�VDOLQLW\�UHTXLUHPHQW�RI�DFKLHYLQJ
DQG�PDLQWDLQLQJ����SSW�

$OWHUQDWLYH��� 6XUIDFH�$HUDWLRQ

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�OHWWHU�GDWHG�-XQH�����������WR
WKH�'HSDUWPHQW�RI�WKH�,QWHULRU�IURP�0U��%LOO�5\DQ�)UHH�RI�:LQWHUKDYHQ�
&DOLIRUQLD��SURYLGHG�KDQG�GUDZQ�VNHWFKHV�RI�FRQFHSWV�IRU�LPSURYLQJ
FRQGLWLRQV�RI�WKH�6HD�EXW�GLG�QRW�FRQWDLQ�D�QDUUDWLYH�GHVFULSWLRQ���7KH�VNHWFK
LPSOLHG�WKDW�DHUDWLRQ�IRXQWDLQV�ZRXOG�EH�EXLOW�LQWR�WKH�6HD��DQG�WKH�TXDOLW\
RI�WKH�ZDWHU�ZRXOG�EH�LPSURYHG�WKURXJK�R[\JHQDWLRQ�

9HU\�OLWWOH�LQIRUPDWLRQ�ZDV�SURYLGHG���7KLV�SURSRVDO�IDLOHG�WR�VDWLVI\�WKH
VDOLQLW\�WDUJHW�DQG�HOHYDWLRQ�WDUJHW�FULWHULD�

$OWHUQDWLYH��� *UDYHO�%HUPV

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURSRVDO�ZDV�JLYHQ�LQ�DQ�RUDO
SUHVHQWDWLRQ�E\�0U��6HUJLR�*DUFLD�LQ�WKH�$XJXVW������SXEOLF�ZRUNVKRS���7KLV
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DOWHUQDWLYH�SURSRVHG�EXLOGLQJ�JUDYHO�EHUPV�DW�VHYHUDO�SRLQWV�DORQJ
WULEXWDULHV�WR�WKH�6HD�WR�VHUYH�DV�FRDUVH�ILOWHUV�WR�UHPRYH�ODUJH�VROLG�PDWWHU�

7KLV�SURSRVDO�IDLOHG�WR�DFKLHYH�DQG�PDLQWDLQ�WKH�WDUJHW�VDOLQLW\�RI����SSW�DQG
GLG�QRW�DGGUHVV�HOHYDWLRQ�

$OWHUQDWLYH��� 6HD�:DWHU�)LOWUDWLRQ

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURSRVDO�ZDV�PDGH�E\
0U��5LFKDUG�*RUDOF]\N�RI�WKH�=LWHOOL�7UXVW��3DOP�6SULQJV��&DOLIRUQLD��LQ�D
UHSRUW�WR�0U��3KLOOLS�0H\HU��GDWHG�-DQXDU\������������7KH�WHFKQRORJ\�LQ�WKLV
SURSRVDO�XVHG�D�IUHH�HQHUJ\�VRXUFH�ZKLFK�ZRXOG�FDXVH�FKHPLFDOV�WR�VHSDUDWH
IURP�RQH�DQRWKHU�DQG�IURP�WKH�6HD�ZDWHU�

7KLV�DOWHUQDWLYH�GLG�QRW�XVH�SURYHQ�WHFKQRORJ\�

$OWHUQDWLYH��� (Q]\PH�$FWLYDWHG�5HPRYDO

,QFOXGHG�LQ�WKH������UHSRUW��WKLV�DOWHUQDWLYH�ZDV�SURSRVHG�E\�0U��&OD\
7KRUQH��7KRUQHFR�(QYLURQPHQWDO�7HFKQRORJLHV��3D\VRQ��$UL]RQD��LQ�WKH
§7UHDWDELOLW\�6WXG\�5HSRUW�IRU�7KRUQHFR��,QF���(Q]\PH�$FWLYDWHG�&HOOXORVH
7HFKQRORJ\�¨�GDWHG�)HEUXDU\������E\�35&�(QYLURQPHQWDO�0DQDJHPHQW��,QF��
IRU�WKH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\���,W�SURSRVHG�WR�XVH�DQ
HQ]\PH�DFWLYDWHG�FHOOXORVH�WUHDWPHQW�WHFKQRORJ\�WR�UHPRYH�VSHFLILF�PHWDOV
DQG�LQRUJDQLF�DQG�RUJDQLF�FRPSRXQGV���9HU\�OLWWOH�LQIRUPDWLRQ�LV�SURYLGHG�RQ
WHVWV�UHSRUWHG�WR�KDYH�EHHQ�PDGH�RQ�VPDOO�V\VWHPV���7KH�UHPRYDO�RI�WKHVH
PHWDOV�DQG�LQRUJDQLF�DQG�RUJDQLF�FRPSRXQGV�DOVR�ZRXOG�QRW�FRQWURO�WKH
VDOLQLW\�RU�HOHYDWLRQ�RI�WKH�6HD�

7KHUHIRUH��WKLV�DOWHUQDWLYH�GRHV�QRW�PHHW�WKH�VDOLQLW\�WDUJHW�DQG�WKH
HOHYDWLRQ�WDUJHW�FULWHULD�DQG�GRHV�QRW�XVH�D�SURYHQ�WHFKQRORJ\�

$OWHUQDWLYH��� 3RZHU���)UHVKZDWHU�&RJHQHUDWLRQ

,QFOXGHG�LQ�WKH������UHSRUW��WKLV�DOWHUQDWLYH�ZDV�SURSRVHG�E\�0U��)UDQN
'L&ROD��&RJHQHUDWLRQ�3DUWQHUV�RI�$PHULFD��&KHHU\�+LOO��1HZ�-HUVH\��LQ�D
OHWWHU�GDWHG�-DQXDU\������������,W�SURSRVHG�WR�XVH�D�JDV�ILUHG�WXUELQH
FRJHQHUDWLRQ�V\VWHP�LQ�FRPELQDWLRQ�ZLWK�D�WKHUPDO�GLVWLOODWLRQ�GHVDOWLQJ
V\VWHP�WR�SURGXFH�SRZHU�DQG�IUHVK�ZDWHU���3UHYLRXV�VWXGLHV�KDYH�VKRZQ�WKDW
ZKHQ�XVLQJ�KLJK�FRVW�IRVVLO�IXHOV�LQ�WKH�8QLWHG�6WDWHV��WKHUPDO�GLVWLOODWLRQ
GHVDOWLQJ�V\VWHPV�DUH�QRW�FRVW�HIIHFWLYH�ZKHQ�FRPSDUHG�WR�VHD�ZDWHU�UHYHUVH
RVPRVLV�GHVDOWLQJ�V\VWHPV��VR�LW�LV�QRW�D�SURYHQ�WHFKQRORJ\�IRU�WKLV
DSSOLFDWLRQ�
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$OWHUQDWLYH��� :DWHU�&RQVHUYDWLRQ

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURSRVDO�ZDV�FRQWDLQHG�LQ
,PSHULDO�,UULJDWLRQ�'LVWULFWªV�,,'�0:'�:DWHU�&RQVHUYDWLRQ�3URJUDP
,PSDFWV�WR�6DOWRQ�6HD��0D\�������DQG�LQ�D�&RORUDGR�5LYHU�%RDUG�RI
&DOLIRUQLD�SXEOLFDWLRQ��5HSRUW�WR�WKH�&DOLIRUQLD�/HJLVODWXUH�RQ�WKH�&XUUHQW
&RQGLWLRQ�RI�WKH�6DOWRQ�6HD�DQG�WKH�3RWHQWLDO�(IIHFWV�RI�:DWHU�&RQVHUYDWLRQ
�$SULO���������7KLV�SURSRVDO�ZRXOG�XVH�ZDWHU�FRQVHUYDWLRQ�SURJUDPV�WR�KHOS
UHGXFH�WKH�DPRXQW�RI�ZDWHU�XVHG�IRU�LUULJDWLRQ��WKHUHE\�UHGXFLQJ�LQIORZV�WR
WKH�6HD�

7KLV�ZRXOG�GHFUHDVH�WKH�ZDWHU�VXUIDFH�HOHYDWLRQ�DQG�LQFUHDVH�WKH�VDOLQLW\
OHYHO���7KLV�SURSRVDO�IDLOHG�WR�VDWLVI\�WKH�VDOLQLW\�WDUJHW�DQG�HOHYDWLRQ�WDUJHW
FULWHULD�

$OWHUQDWLYH��� 'UDLQDJH�:DWHU�5HXVH�RU�%OHQGLQJ

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�SURSRVDO�ZDV�PDGH�E\�0U�
-�'��5KRDGHV��8�6��'HSDUWPHQW�RI�$JULFXOWXUH��LQ�DW�OHDVW����SXEOLFDWLRQV
GDWLQJ�IURP������WR��������7KLV�SURSRVDO�VXJJHVWHG�FROOHFWLQJ�DJULFXOWXUDO
GUDLQDJH�ZDWHU�IRU�UHXVH�RQ�VDOW�UHVLVWDQW�FURSV�

7KLV�SURSRVDO�IDLOHG�WR�DFKLHYH�DQG�PDLQWDLQ�WKH�WDUJHW�VDOLQLW\�RI����SSW�

$OWHUQDWLYH��� 3XOVHG�3ODVPD

,QFOXGHG�LQ�WKH������UHSRUW��WKLV�DOWHUQDWLYH�ZDV�SURSRVHG�E\�$85,;��,QF���RI
(O�&DMRQ��&DOLIRUQLD��LQ�WKH�DUWLFOH�§3XOVHG�3RZHU�'LVFKDUJH�:DVWHZDWHU
7UHDWPHQW�7HFKQRORJ\¨��XQGDWHG����,W�SURSRVHG�WR�XVH�D�SXOVHG�SODVPD
GLVFKDUJH�ZDVWHZDWHU�WUHDWPHQW�WHFKQRORJ\��ZKLFK�ZRXOG�UHSRUWHGO\�UHPRYH
PHWDOV�DQG�WR[LF�VXEVWDQFHV�DQG�FDXVH�PRVW�GLVVROYHG�DQG�VXVSHQGHG�VROLGV
LQ�WKH�ZDWHU�WR�VHWWOH���$GGLWLRQDO�UHVHDUFK�ZRXOG�EH�UHTXLUHG�WR�YHULI\�WKHVH
FODLPV��DQG�D�ZDWHU�WUHDWPHQW�V\VWHP�E\�LWVHOI�ZLWKRXW�SXPS�RXW�ZRXOG�QRW
FRQWURO�WKH�VDOLQLW\�DQG�HOHYDWLRQ�RI�WKH�6HD�

7KHUHIRUH��WKLV�DOWHUQDWLYH�GRHV�QRW�PHHW�WKH�VDOLQLW\�WDUJHW�DQG�WKH
HOHYDWLRQ�WDUJHW�FULWHULD�DQG�GRHV�QRW�XVH�D�SURYHQ�WHFKQRORJ\�IRU�WKLV
DSSOLFDWLRQ�

$OWHUQDWLYH���� +\GURSRZHU���)LOWUDWLRQ�6\VWHP���5HVRUW

,QFOXGHG�LQ�WKH������UHSRUW��WKLV�DOWHUQDWLYH�ZDV�VXEPLWWHG�E\�0U���6WHYHQ
4XHHQ�RI�5DQFKR�&XFDPRQJD��&DOLIRUQLD��LQ�D�OHWWHU�GDWHG�0DUFK�����������,W
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SURSRVHG�WR�XVH�D�FRPELQDWLRQ�RI�VRODU�FHOOV�DQG�IXHO�FHOOV�WR�SXPS�ZDWHU�XS
WKURXJK�D�YDSRU�GHVDOWLQJ�FKDPEHU�LQWR�VWRUDJH�WDQNV�ZKHUH�LW�IORZV�GRZQ
WKURXJK�D�K\GURWXUELQH�DQG�VWDWLF�SUHVVXUH�UHYHUVH�RVPRVLV�GHVDOWLQJ
V\VWHP���7KH�HQWLUH�V\VWHP�LV�HQFORVHG�ZLWKLQ�D�ODUJH�����IRRW�WRZHU�

%HFDXVH�WKLV�DOWHUQDWLYH�LV�EDVHG�RQO\�RQ�D�FRQFHSWXDO�VNHWFK�ZLWK�QR
DQDO\VHV�RU�WHVW�GDWD��WKLV�DOWHUQDWLYH�LV�QRW�D�SURYHQ�WHFKQRORJ\�

$OWHUQDWLYH��� 6ORZ�6DQG�5HYHUVH�2VPRVLV�)LOWUDWLRQ

,QFOXGHG�LQ�WKH������UHSRUW��WKLV�DOWHUQDWLYH�ZDV�SURSRVHG�E\�0U��&��%UHQW
&OXII�LQ�D�QXPEHU�RI�WHFKQLFDO�SDSHUV�IURP������WKURXJK��������,W�SURSRVHV
WKH�XVH�RI�VORZ�VDQG�ILOWUDWLRQ�DQG�RU�QDQRILOWUDWLRQ�DV�D�SUHWUHDWPHQW
V\VWHP�IRU�D�UHYHUVH�RVPRVLV�GHVDOWLQJ�V\VWHP�WR�UHPRYH�VDOW�IURP�WKH�6DOWRQ
6HD���7KLV�PHWKRG�RI�SUHWUHDWPHQW�ZLOO�EH�FRQVLGHUHG�DORQJ�ZLWK�RWKHU
PHWKRGV�RI�SUHWUHDWPHQW�XQGHU�WKH�:DWHU�7UHDWPHQW�$OWHUQDWLYH��5HYHUVH
2VPRVLV�'HVDOWLQJ�3ODQW�ZLWK�3XPS�,Q�3XPS�2XW���,W�ZLOO�DOVR�UHTXLUH�SLORW
SODQW�WHVWLQJ�DORQJ�ZLWK�WKH�RWKHU�PHWKRGV�RI�SUHWUHDWPHQW����,W�LV�D�SURYHQ
WHFKQRORJ\��DW�OHDVW�LQ�VRPH�DSSOLFDWLRQV�

7KLV�LV�RQO\�D�SUHWUHDWPHQW�DOWHUQDWLYH��ZKLFK�E\�LWVHOI�GRHV�QRW�PHHW�WKH
VDOLQLW\�WDUJHW�DQG�WKH�HOHYDWLRQ�WDUJHW�FULWHULD��EXW�FRXOG�SRVVLEO\�EH�XVHG
ZLWK�WKH�:DWHU�7UHDWPHQW��5HYHUVH�2VPRVLV�'HVDOWLQJ�3ODQW�ZLWK�3XPS�
,Q�3XPS�2XW�DOWHUQDWLYH�

$OWHUQDWLYH��� (OHFWURFKHPLFDO�([WUDFWLRQ

,QFOXGHG�LQ�WKH������UHSRUW��WKLV�DOWHUQDWLYH�ZDV�SURSRVHG�E\�0U��(UQLH
%URZQ��1RUWK�6KRUH��&DOLIRUQLD��LQ�D�OHWWHU�GDWHG�$XJXVW����������LQ�UHVSRQVH
WR�SXEOLF�ZRUNVKRSV�KHOG�LQ�$XJXVW�DQG�6HSWHPEHU��������,W�SURSRVHV�WR
DSSO\�D�ORZ�YROWDJH�GLUHFW�FXUUHQW�WR�PHWDO�SODWHV�VXVSHQGHG�LQ�WKH�6HD�WR
UHPRYH�VDOW�DQG�SUHFLRXV�PHWDOV���1R�DQDO\VLV�RU�GHWDLOHG�WHVW�GDWD�RU�FRVW
DQG�SHUIRUPDQFH�DQDO\VLV�ZHUH�SURYLGHG��DQG�RQO\�D�YHU\�VPDOO�VFDOH�WHVW
ZDV�UHSRUWHG�WR�KDYH�EHHQ�PDGH���5HPRYDO�RI�VDOW�DQG�SUHFLRXV�PHWDOV�DORQH
DOVR�GRHV�QRW�FRQWURO�WKH�HOHYDWLRQ�

7KHUHIRUH��WKLV�DOWHUQDWLYH�GRHV�QRW�PHHW�WKH�VDOLQLW\�WDUJHW�DQG�WKH
HOHYDWLRQ�WDUJHW�FULWHULD�DQG�GRHV�QRW�XVH�D�SURYHQ�WHFKQRORJ\�IRU�WKLV
DSSOLFDWLRQ�
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$OWHUQDWLYH��� 0H[LFDQ�&OHDQXS�RI�1HZ�5LYHU

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�DOWHUQDWLYH�ZDV�SUHVHQWHG�E\
0U��1DUHQGD�1��*XQDML��&RPPLVVLRQHU��,QWHUQDWLRQDO�%RXQGDU\�DQG�:DWHU
&RPPLVVLRQ��8QLWHG�6WDWHV�DQG�0H[LFR��LQ�D�OHWWHU�GDWHG�-XO\������������7KLV
DOWHUQDWLYH�EDVLFDOO\�DGGUHVVHG�WKH�ZDWHU�TXDOLW\�SUREOHP�LQ�WKH�1HZ�5LYHU
DW�WKH�0H[LFDQ�ERUGHU�

7KLV�SURSRVDO�IDLOHG�WR�VDWLVI\�WKH�WDUJHW�VDOLQLW\�UHTXLUHPHQW�RI�DFKLHYLQJ
DQG�PDLQWDLQLQJ����SSW�

$OWHUQDWLYH��� /DQG�6SHHG�5DFHWUDFN

,QFOXGHG�LQ�WKH�6HSWHPEHU������UHSRUW��WKLV�FRQFHSW�ZDV�SUHVHQWHG�LQ�D�OHWWHU
GDWHG�$SULO����������WR�WKH�6DOWRQ�6HD�$XWKRULW\�E\�0U��.HQ�0DFN�
UHSUHVHQWLQJ�&DOLIRUQLD�7LPLQJ�$VVRFLDWLRQ����������7KLV�DOWHUQDWLYH
VXJJHVWHG�WKH�XVH�RI�VDOW�WR�EXLOG�D�UDFHFRXUVH�IRU�VHWWLQJ�ODQG�VSHHG�UHFRUGV�

7KLV�SURSRVDO�ZDV�D�EULQH�GLVSRVDO�RSWLRQ�RQO\���7KH�SURSRVDO�IDLOHG�WR
DFKLHYH�DQG�PDLQWDLQ�WKH�WDUJHW�VDOLQLW\�RI����SSW�DQG�ZRXOG�QRW�DGGUHVV
HOHYDWLRQ��EXW�FRXOG�EH�XVHG�ZLWK�DQ�DOWHUQDWLYH�QHHGLQJ�D�GLVSRVDO
FRPSRQHQW�

1HZ�$OWHUQDWLYHV

2WKHU�DOWHUQDWLYHV�ZHUH�SUHVHQWHG�WR�5HFODPDWLRQ�LQ������WR�FRQVLGHU�LQ
VROYLQJ�WKH�VDOLQLW\�DQG�ZDWHU�VXUIDFH�HOHYDWLRQ�SUREOHPV�LQ�6DOWRQ�6HD���7KH
DOWHUQDWLYHV�WKDW�FRXOG�EH�FRQVLGHUHG�IRU�HOLPLQDWLRQ�IURP�WKLV�JURXS�IROORZ�

1HZ�$OWHUQDWLYH 5HFRYHULQJ�6DOWV�IURP�WKH�6DOWRQ�6HD

7KLV�SURSRVDO�ZDV�SUHVHQWHG�LQ�D�OHWWHU�GDWHG�-XQH�����������WR�WKH�,PSHULDO
,UULJDWLRQ�'LVWULFW�E\�0U��*HUDOG�*URWW�RI�6XSHULRU�6DOW��,QF���7ZHQW\QLQH
3DOPV��&DOLIRUQLD���7KLV�DOWHUQDWLYH�LV�IRU�D�VDOWZRUNV�WR�EH�EXLOW�DGMDFHQW�WR
HYDSRUDWLRQ�SRQGV�WR�UHFODLP�DQG�PDUNHW�WKH�VDOW��

7KLV�SURSRVDO�IDLOHG�WR�VDWLVI\�ERWK�WKH�VDOLQLW\�WDUJHW�DQG�HOHYDWLRQ�WDUJHW
FULWHULD�EXW�FRXOG�EH�XVHG�ZLWK�DQ�DOWHUQDWLYH�WKDW�SURGXFHG�VDOW���7KLV�FRXOG
HOLPLQDWH�WKH�YHU\�KLJK�FRVW�RI�WUXFNLQJ�ODUJH�TXDQWLWLHV�RI�VDOW�WR�WKH�3DFLILF
2FHDQ�WKDW�LV�SUHVHQW�LQ�VRPH�RI�WKH�DOWHUQDWLYHV�
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1HZ�$OWHUQDWLYH ����0LOOLRQ�$ZDUG�WR�:RUNLQJ�)DFLOLW\

7KLV�SURSRVDO�ZDV�SUHVHQWHG�LQ�D�OHWWHU�GDWHG�-XQH����������WR�WKH�6DOWRQ�6HD
$XWKRULW\�E\�0U��5REHUW�'��$GDPV��'HVHUW�+RW�6SULQJV��&DOLIRUQLD��
0U��$GDPV�DOVR�UHDG�KLV�SURSRVDO�RQ�-XO\�����������DW�D�SXEOLF�VFRSLQJ
PHHWLQJ�LQ�/D�4XLQWD��&DOLIRUQLD���7KLV�SURSRVDO�LV�DQ�LGHD�WR�VHW�XS�D
����PLOOLRQ�IXQG�WR�EH�DZDUGHG�WR�ZKRPHYHU�FDQ�GHPRQVWUDWH��ZLWK�D
ZRUNLQJ�IDFLOLW\��WKH�PHDQV�RI�SURGXFLQJ�SRWDEOH�ZDWHU�IURP�WKH�RFHDQ�LQ
ODUJH�TXDQWLWLHV�GHOLYHUDEOH�WR�FRQVXPHUV�DW�PDUNHWDEOH�SULFHV�

7KLV�SURSRVDO�IDLOHG�WR�VDWLVI\�ERWK�WKH�VDOLQLW\�WDUJHW��HOHYDWLRQ�WDUJHW��DQG
SURYHQ�WHFKQRORJ\�FULWHULD�

1HZ�$OWHUQDWLYH 0LQLQJ�0LQHUDOV�IRU�3URILW

7KLV�SURSRVDO�ZDV�SUHVHQWHG�LQ�D�OHWWHU�GDWHG�-XQH�����������WR
&RQJUHVVZRPDQ�0DU\�%RQR�E\�0U��0DUN�5XVVHOO��,QGLDQ�:HOOV��&DOLIRUQLD��
7KLV�SURSRVDO�LQFOXGHV�D�QXPEHU�RI�LGHDV��LQFOXGLQJ�PLQLQJ�VDOW��SUHFLRXV
PHWDOV��DQG�QLWURJHQ��SURGXFLQJ�HOHFWULFLW\��DQG�VHWWLQJ�XS�ILVK�IDUPV�

7KLV�SURSRVDO�IDLOHG�WR�VDWLVI\�ERWK�WKH�VDOLQLW\�WDUJHW�DQG�HOHYDWLRQ�WDUJHW
FULWHULD���7KLV�FRXOG�HOLPLQDWH�WKH�YHU\�KLJK�FRVW�RI�WUXFNLQJ�ODUJH�TXDQWLWLHV
RI�VDOW�WR�WKH�3DFLILF�2FHDQ�WKDW�LV�SUHVHQW�LQ�VRPH�RI�WKH�DOWHUQDWLYHV�

1HZ�$OWHUQDWLYH 5HFUHDWLRQ�)DFLOLWLHV���,PSRXQGPHQW���,QMHFWLRQ�:HOOV

&DUO�%��-RKQVWRQ�RI�-RKQVWRQ�DQG�$VVRFLDWHV�SUHVHQWHG�WKLV�SURSRVDO�WR�WKH
6DOWRQ�6HD�$XWKRULW\�E\�OHWWHU�GDWHG�)HEUXDU\������������7KLV�DOWHUQDWLYH
XVHV�ZDWHU�SXPSHG�RXW�RI�WKH�6DOWRQ�6HD�IRU�YDULRXV�UHFUHDWLRQDO�DFWLYLWLHV
DQG�XVHV�HDUWK�LQMHFWLRQ�SURFHGXUHV�IRU�EULQH�GLVSRVDO�

7KH�IORZ�UDWHV�GLVFXVVHG�LQ�WKH�SURSRVDO�ZRXOG�IDLO�WR�VDWLVI\�ERWK�ZDWHU
VXUIDFH�HOHYDWLRQV�DQG�VDOLQLW\�UHTXLUHPHQWV���$GGLWLRQDOO\��WULDO�RI�HDUWK
LQMHFWLRQ�SURFHGXUHV�LV�QRW�D�SURYHQ�WHFKQRORJ\�IRU�WKH�VLWH���8VLQJ
HYDSRUDWLRQ�SRQGV�PD\�EH�XVHIXO�DV�GLVFXVVHG�HOVHZKHUH�

1HZ�$OWHUQDWLYH 6RODU�6WLOO���6RODU�:RUNV�'LVSRVDO

7KLV�SURSRVDO�ZDV�SUHVHQWHG�LQ�D�OHWWHU�GDWHG�)HEUXDU\����������WR�WKH�6DOWRQ
6HD�$XWKRULW\�E\�0U��9LFWRU�0��3RQFH�RI�6DQ�'LHJR�6WDWH�8QLYHUVLW\���,W�XVHV
D�VRODU�VWLOO�GHVDOWLQJ�SODQW�ZLWK�SXPS�LQ�RI�WKH�GHVDOWHG�ZDWHU�WR�WKH�6HD�
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DQG�D�SXPS�RXW�V\VWHP�WR�GLVSRVH�RI�WKH�FRQFHQWUDWH�UHMHFW�IORZ�WR
HYDSRUDWLRQ�SRQGV�LQ�D�VDOWZRUNV�IRU�XOWLPDWH�GLVSRVDO�RI�WKH�UDZ�VDOW�E\
UDLOURDG���

$FFRUGLQJ�WR�DQ�XQSXEOLVKHG�VWXG\�E\�15(/���������VRODU�VWLOOV�DUH�QRW�FRVW
HIIHFWLYH�IRU�ODUJH�GHVDOLQDWLRQ�SODQWV�ZKHQ�FRPSDUHG�WR�FRQYHQWLRQDO�UHYHUVH
RVPRVLV�GHVDOLQDWLRQ�SODQWV���7KLV��WKHQ��LV�DQ�XQSURYHQ�WHFKQRORJ\�IRU�ODUJH�
VFDOH�SODQWV�QHHGHG�IRU�WKH�6DOWRQ�6HD�

1HZ�$OWHUQDWLYH *DV�7XUELQH���+\GUR���'HVDOLQL]DWLRQ

7KLV�SURSRVDO�ZDV�GHOLYHUHG�WR�0V��9DODULH�5LFKDUGV�RI�&RDFKHOOD�9DOOH\
$VVRFLDWLRQ�RI�*RYHUQPHQWV�RQ�2FWREHU�����������E\�$UWKXU�/RZH�RI�(DJOH
&UHVW�(QHUJ\�&RPSDQ\���,W�XVHV�D�FRPELQDWLRQ�RI�WHFKQRORJLHV��LQFOXGLQJ�D
JDV�ILUHG�FRPELQHG�F\FOH�WXUELQH�WKDW�JHQHUDWHV�HOHFWULFDO�SRZHU�DQG�VWHDP
IRU�D�0('�GHVDOWLQJ�SODQW�WKDW�LV�HQFORVHG�LQ�D����VWRU\�WDOO�FRQFUHWH�WRZHU��
7KH�HOHFWULFDO�SRZHU�WKDW�LV�JHQHUDWHG�LV�XVHG�LQ�FRPELQDWLRQ�ZLWK�D�SXPSHG
VWRUDJH�K\GURHOHFWULF�SRZHUSODQW���

7KH�SURSRVHG�GHVDOWLQJ�SODQW�LV�QRW�D�SURYHQ�WHFKQRORJ\�DV�0HWURSROLWDQ
:DWHU�'LVWULFW�VWDWHG�LQ�D�SUHVHQWDWLRQ�DW�WKH�$PHULFDQ�'HVDOWLQJ
$VVRFLDWLRQ�&RQIHUHQFH�RQ�$XJXVW����������WKDW�RQO\�D�VPDOO�������JDOORQ�
SHU�GD\�VHDZDWHU�WHVW�XQLW�KDV�EHHQ�WHVWHG�WR�GDWH��EXW�IXQGLQJ�LV�FXUUHQWO\
EHLQJ�SXUVXHG�WR�EXLOG�DQG�WHVW�D�ODUJHU�GHPRQVWUDWLRQ�SODQW���7KH�FRVW�DQG
SHUIRUPDQFH�RI�D�GHPRQVWUDWLRQ�SODQW�QHHG�WR�EH�SXEOLVKHG�EHIRUH�LW�FDQ�EH
GHWHUPLQHG�ZKHWKHU�WKLV�WHFKQRORJ\�LV�FRVW�HIIHFWLYH�ZKHQ�FRPSDUHG�WR�D
FRQYHQWLRQDO�VHDZDWHU�UHYHUVH�RVPRVLV�SODQW�DQG�EHIRUH�LW�FDQ�EH�FRQVLGHUHG
DV�D�SURYHQ�WHFKQRORJ\�IRU�XVH�DW�WKH�6DOWRQ�6HD���

1HZ�$OWHUQDWLYH )ORDWLQJ�6RODU�6WLOO�0RGXOHV

7KLV�SURSRVDO�ZDV�UHFHLYHG�LQ�-XO\�������E\�DQ�XQGDWHG�OHWWHU��DW�WKH�6DOWRQ
6HD�$XWKRULW\�IURP�0U��0LNH�%UDG\�RI�3DOP�6SULQJV��&DOLIRUQLD���7KLV
DOWHUQDWLYH�XVHV�IORDWLQJ�LQ�VHD�VRODU�GHVDOLQDWLRQ�PRGXOHV��6'0V��WR
HQKDQFH�HYDSRUDWLRQ�UDWHV�DQG�FROOHFW�VDOW��DQG�LW�XVHV�VRODU�EDWWHULHV�WR
VXSSO\�HOHFWULFDO�SRZHU�IRU�RSHUDWLRQ���

$FFRUGLQJ�WR�DQ�XQSXEOLVKHG�VWXG\�E\�15(/��VRODU�VWLOOV�DUH�QRW�FRVW�HIIHFWLYH
IRU�ODUJH�GHVDOLQDWLRQ�SODQWV�ZKHQ�FRPSDUHG�WR�FRQYHQWLRQDO�UHYHUVH�RVPRVLV
GHVDOLQDWLRQ�SODQWV���,W�LV��WKHQ��DQ�XQSURYHQ�WHFKQRORJ\�IRU�ODUJH�VFDOH
SODQWV�QHHGHG�IRU�WKH�6DOWRQ�6HD��15(/����������7KH�SURSRVDO�DOVR�IDLOHG�WR
PHHW�WKH�ZDWHU�VXUIDFH�HOHYDWLRQ�FULWHULD���,W�XVHV�DQ�XQSURYHQ�WHFKQRORJ\�WR�
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LQFUHDVH�WKH�HYDSRUDWLRQ�UDWH�WR�D�UHTXLUHG�������LQFKHV�SHU�\HDU���8VLQJ
PRUH�6'0V�WR�ORZHU�WKH�UHTXLUHG�HYDSRUDWLRQ�UDWH�ZRXOG�QRW�VROYH�WKH
IDLOXUH�WR�PHHW�WKH�XQSURYHQ�WHFKQRORJ\�FULWHULD�

1HZ�$OWHUQDWLYH *HRWKHUPDO�3RZHU�5HYLWDOL]DWLRQ

7KLV�SURSRVDO�ZDV�SUHVHQWHG�LQ�D�OHWWHU�GDWHG�-XO\�����������WR�WKH�&DOLIRUQLD
(QHUJ\�&RPPLVVLRQ�E\�0U��:DOWHU�6WXGKDOWHU�RI�'RXJODV�(QHUJ\��3ODFHQWLD�
&DOLIRUQLD���7KLV�DOWHUQDWLYH�SURYLGHV�D�OLVW�RI�ZD\V�WKDW�IXQGLQJ�XQGHU�WKH
6DOWRQ�6HD�3URMHFW�PLJKW�EH�XVHG�WR�UHYLWDOL]H�WKH�JHRWKHUPDO�LQGXVWU\�LQ
&DOLIRUQLD���1R�DQDO\VLV�RU�GDWD�ZDV�SURYLGHG�WR�GHWHUPLQH�ZKHWKHU
JHRWKHUPDO�SRZHU�ZRXOG�EH�D�FRVW�HIIHFWLYH�ZD\�WR�SURYLGH�KHDW�IRU�D�WKHUPDO
GHVDOWLQJ�SODQW�RU�FRPSHWH�ZLWK�JULG�SRZHU�WKDW�LV�FXUUHQWO\�DYDLODEOH�DW
��������SHU�NLORZDWWKRXU���*ULG�SRZHU�ZRXOG�EH�XVHG�IRU�SXPSLQJ�LQ�D
UHYHUVH�RVPRVLV�GHVDOWLQJ�SODQW�RU�IRU�SXPSLQJ�ZDWHU�LQ�WKH�SXPS�LQ�SXPS�
RXW�DOWHUQDWLYH���,W�DOVR�SURSRVHV�XVLQJ�KHDW�HQJLQHV�WR�RSHUDWH�RQ�WKH
WHPSHUDWXUH�GLIIHUHQFHV�LQ�WKH�6DOWRQ�6HD�ZDWHU���7KLV�RSHUDWLRQ�ZRXOG�EH
OHVV�HIILFLHQW�WKDQ�FRQYHQWLRQDO�JHRWKHUPDO�SRZHU�V\VWHPV�EHFDXVH�WKH
WHPSHUDWXUH�GLIIHUHQFH�ZRXOG�EH�PXFK�OHVV���:LWKRXW�D�GHWDLOHG�DQDO\VLV��WKH
PHWKRGV�SURSRVHG�ZRXOG�KDYH�WR�EH�FRQVLGHUHG�DV�XQSURYHQ�WHFKQRORJLHV�IRU
VROYLQJ�WKH�SUREOHPV�DW�WKH�6DOWRQ�6HD����

1HZ�$OWHUQDWLYH 6RODU�6WLOO���+\GUR�3K\VLFDO�7HFKQRORJLHV���'HVDOWLQJ
3ODQW

7KLV�SURSRVDO�ZDV�SUHVHQWHG�LQ�D�OHWWHU�GDWHG�-XO\�����������WR�WKH�6DOWRQ
6HD�$XWKRULW\�E\�0U��0LFKDHO�+��7HHWHU�RI�+\GUR�3K\VLFDO�7HFKQRORJLHV�,QF��
/DV�9HJDV��1HYDGD���7KLV�DOWHUQDWLYH�LV�D�FRPELQDWLRQ�VRODU�VWLOO�GHVDOWLQJ
V\VWHP�DQG�D�SURSULHWDU\�268�XQLW�

$FFRUGLQJ�WR�DQ�XQSXEOLVKHG�VWXG\�E\�15(/���������VRODU�VWLOOV�DUH�QRW�FRVW
HIIHFWLYH�IRU�ODUJH�GHVDOLQDWLRQ�SODQWV�ZKHQ�FRPSDUHG�WR�FRQYHQWLRQDO�UHYHUVH
RVPRVLV�GHVDOLQDWLRQ�SODQWV��VR�WKLV�LV�DQ�XQSURYHQ�WHFKQRORJ\�IRU�ODUJH�VFDOH
SODQWV�QHHGHG�IRU�WKH�6DOWRQ�6HD��������

1HZ�$OWHUQDWLYH &UHDWH�6DOW�0DUVK

7KLV�SURSRVDO�ZDV�SUHVHQWHG�LQ�D�OHWWHU�GDWHG�-XO\�����������WR�WKH�6DOWRQ
6HD�$XWKRULW\�E\�0U��3LHUUH�)��6DYLQHDX��&DWKHGUDO�&LW\��&DOLIRUQLD���7KLV
LGHD�ZDV�WR�FUHDWH�D�VDOW�PDUVK�WR�UHPRYH�WKH�VDOW�IURP�WKH�6HD���1R�RWKHU
LQIRUPDWLRQ�RQ�WKH�PDUVK�ZDV�SURYLGHG�
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7KLV�SURSRVDO�IDLOHG�WR�VDWLVI\�ERWK�WKH�VDOLQLW\�WDUJHW�DQG�HOHYDWLRQ�WDUJHW
FULWHULD�

1HZ�$OWHUQDWLYH 8VH�6WDELOL]HG�'UHGJHG�6HGLPHQW�0DWHULDO

7KLV�SURSRVDO�ZDV�SUHVHQWHG�LQ�D�OHWWHU�GDWHG�-XO\�����������WR�WKH�6DOWRQ
6HD�$XWKRULW\�E\�0U��'HUURQ�/��/D%UDNH�RI�&RQVROLGDWHG�7HFKQRORJLHV��,QF�
�&7,���%OXH�%HOO��3HQQV\OYDQLD���7KHLU�SURFHVV�FRPELQHV�GUHGJHG�PDWHULDO
ZLWK�HLWKHU�PXQLFLSDO�VROLG�ZDVWH�DVK�RU�FRDO�IO\�DVK�DQG�OLPH�NLOQ�GXVW�WR
PDNH�D�JURXW�PDWHULDO�WKDW�ELQGV�WKH�FRQWDPLQDQWV�LQ�WKH�VHGLPHQW�IRU
VWUXFWXUDO�ILOO���7KH�OHWWHU�IURP�&7,�PHQWLRQV�§VHGLPHQWV�ZLWK�HOHYDWHG
FRQFHQWUDWLRQV�RI�FRQWDPLQDQWV��VHOHQLXP��WKDW�ZRXOG�EH�UHPRYHG�IURP�WKH
6HD�DQG�UHQGHUHG�LQHUW�¨��$W�SUHVHQW��FRQWDPLQDWHG�VHD�ERWWRP�VHGLPHQW�LV
QRW�FRQVLGHUHG�WR�EH�D�SUREOHP�WR�EH�DGGUHVVHG�E\�DQ\�RI�WKH�6DOWRQ�6HD
DOWHUQDWLYHV��

7KH�SRWHQWLDO�XVH�IRU�WKLV�FRQFHSW�RI�VWDELOL]HG�GUHGJHG�VHGLPHQW�DSSHDUV�WR
UHODWH�WR�WKH�GLNHG�LPSRXQGPHQW�DOWHUQDWLYHV�IRU�WKH�6DOWRQ�6HD���7KH
GUHGJHG�VHGLPHQW�IURP�WKH�ERWWRP�RI�WKH�6HD�ZRXOG�EH�XVHG�WR�FRQVWUXFW�WKH
GLNH�HPEDQNPHQW�V��FUHDWLQJ�WKH�LQ�6HD�LPSRXQGPHQW�V����7KH�XVH�RI
GUHGJHG�6HD�ERWWRP�VHGLPHQW�WR�FRQVWUXFW�WKH�LPSRXQGPHQW�GLNHV�KDV�EHHQ
MXGJHG�WHFKQLFDOO\�LQIHDVLEOH�GXH�WR�VHLVPLF��HDUWKTXDNH��GLNH�LQVWDELOLW\
FRQFHUQV���7KH�LQIRUPDWLRQ�SURYLGHG�E\�&7,�GRHV�QRW�LQFOXGH�DQ\�GDWD�UHODWHG
WR�SODFLQJ�WKHLU�VWDELOL]HG�GUHGJHG�VHGLPHQW�PDWHULDO�LQWR�DQ�RFHDQ��6HD�
ZDWHU�HQYLURQPHQW���7KHLU�VWDELOL]HG�GUHGJHG�VHGLPHQW�SURGXFW�LV�SODFHG�LQWR
DQ�XSODQG�FRQWDLQPHQW�IDFLOLW\��QRW�WKH�RFHDQ���7KXV��WKH�SRWHQWLDO�XVH�RI
VWDELOL]HG�GUHGJHG�VHGLPHQW�WR�FRQVWUXFW�LPSRXQGPHQW�GLNHV�LQ�WKH�6DOWRQ
6HD��HYHQ�WKRXJK�WKLV�SURFHVV�PLJKW�LPSURYH�RQ�WKH�VWUHQJWK�RI�WKH�GUHGJHG
VHGLPHQW��LV�DQ�XQSURYHQ�WHFKQRORJ\���7KHUH�DUH�DGGLWLRQDO�VDOLQLW\�DQG
HOHYDWLRQ�SUREOHPV�ZLWK�DOO�RI�WKH�GLNHG�LPSRXQGPHQW�DOWHUQDWLYHV�

7KLV�SURSRVDO�IDLOHG�WR�VDWLVI\�ERWK�WKH�VDOLQLW\�WDUJHW�DQG�HOHYDWLRQ�WDUJHW
FULWHULD���$OVR��WKLV�DSSHDUV�WR�EH�DQ�XQSURYHQ�WHFKQRORJ\�IRU�FRQVWUXFWLQJ
LPSRXQGPHQW�GLNHV���7KHUH�LV�D�SRVVLELOLW\�RI�XVLQJ�WKLV�WHFKQRORJ\��DQG�WKH
GHVLJQHUV�FRXOG�FRQVLGHU�XVLQJ�LW�LQ�KLJKHU�OHYHO�GHVLJQV��LI�DSSURSULDWH�

1HZ�$OWHUQDWLYHV )ORDWLQJ�3ODVWLF�&XUWDLQV���,Q�6HD�'LNHV

7KLV�SURSRVDO�ZDV�VXEPLWWHG�DW�D�SXEOLF�VFRSLQJ�PHHWLQJ�KHOG�RQ�-XO\����
������DW�/D�4XLQWD��&DOLIRUQLD��E\�0U��6KHOWRQ�/��6WULQJHU�RI�6RXWKODQG
*HRWHFKQLFDO��,QF���7KLV�SURSRVDO�LV�VLPLODU�WR�DOWHUQDWLYHV����DQG����LQ�WKH�
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6HSWHPEHU������UHSRUW���,W�LQFOXGHG�WKH�XVH�RI�D�GRXEOH�PHPEUDQH�RI�KLJK�
GHQVLW\�SRO\HWK\OHQH�WR�FUHDWH�D�FXUWDLQ�RU�GDP�ZKLFK�LVRODWHV�DUHDV�ZLWKLQ
WKH�6HD�LQWR�HYDSRUDWLRQ�SRQGV�

7KLV�DOWHUQDWLYH�GLG�QRW�XVH�SURYHQ�WHFKQRORJ\�

1HZ�$OWHUQDWLYH &RORUDGR�5LYHU�:DWHU�&RQVHUYDWLRQ�DQG�)ORRG
3UHYHQWLRQ�3URMHFW�

0U��:LHVODZ�&]DMNRZVNL�RI�WKH�$VVRFLDWLRQ�RI�WKH�&RORUDGR�5LYHU�:DWHUZD\
5HFUHDWLRQ�3URMHFW�SUHVHQWHG�D�FRS\�RI�WKH�WLWOH�UHSRUW�E\�FRYHU�OHWWHU��GDWHG
-XO\�����������WR�WKH�6DOWRQ�6HD�$XWKRULW\�DQG�%XUHDX�RI�5HFODPDWLRQ���7KLV
DOWHUQDWLYH�LQFUHDVHV�WKH�VDOLQLW\�RI�WKH�6DOWRQ�6HD�WR�VDOLQLW\�OHYHOV�RI�WKH
'HDG�6HD�DQG�WKHQ�UHYLWDOL]HV�LW�ZLWK�RFHDQ�ZDWHU�DQG�ZDWHU�IURP�YDULRXV
RWKHU�VRXUFHV�RI�ZDWHU�

7KLV�SURSRVDO�IDLOV�WR�VDWLVI\�WKH�UHTXLUHPHQW�WR�NHHS�VDOLQLW\�EHORZ�D
UHDVRQDEOH�OHYHO���,W�GRHV��KRZHYHU��FRQWDLQ�VHYHUDO�IHDWXUHV�WKDW�DUH
GLVFXVVHG�DERYH�LQ�WKLV�UHSRUW���0RVW�RI�WKH�GLVFXVVLRQV�FDQ�EH�IRXQG�LQ
FKDSWHUV���DQG���

1HZ�$OWHUQDWLYH +HDW�3XPS�(YDSRUDWLRQ���&RQGHQVDWLRQ�6\VWHP

7KLV�SURSRVDO�ZDV�(�PDLOHG�RQ�$XJXVW�����������WR�WKH�%XUHDX�RI
5HFODPDWLRQ�E\�0U��6FRWW�$��6WRUPR�RI�(DUWK�6\VWHPV�&RQVXOWDQWV���+LV�LGHD
ZDV�WR�HYDSRUDWH�ZDWHU�LQ�D�KHDW�SXPS�DQG�UHFDSWXUH�WKH�HQHUJ\�LQ�D
FRQGHQVHU�V\VWHP�WR�KHDW�WKH�QH[W�EDWFK�RI�ZDWHU���7KLV�SURSRVDO�LV�VLPLODU�WR
DOWHUQDWLYH���LQ�WKH�6HSWHPEHU������UHSRUW���3URGXFWLRQ�FRVWV�DUH�KLJKHU�WKDQ
DOWHUQDWLYH�HQHUJ\�SURGXFWLRQ�PHWKRGV���

7KLV�LV�XQSURYHQ�WHFKQRORJ\���$OVR��WKLV�SURSRVDO�IDLOHG�WR�VDWLVI\�ERWK�WKH
VDOLQLW\�WDUJHW�DQG�HOHYDWLRQ�WDUJHW�FULWHULD�

$GGLWLRQDO�,GHDV

6HYHUDO�LGHDV�ZHUH�PHQWLRQHG�E\�SHUVRQV�DW�WKH�SXEOLF�VFRSLQJ�PHHWLQJV�KHOG
RQ�-XO\���������DQG����LQ�WKH�6DOWRQ�6HD�EDVLQ���7KH�LGHDV�DUH�VXPPDUL]HG
EHORZ��IROORZHG�E\�DQ�HYDOXDWLRQ�

&ROOHFW�,UULJDWLRQ�)ORZV�DQG�7UHDW�%HIRUH�LW�+LWV�WKH�6HD���7KLV�LGHD�LV
QRW�QHZ���$OWHUQDWLYH����LQ�WKH�6HSWHPEHU������UHSRUW�DGGUHVVHV�UHPRYLQJ
WKH�VDOWV�EHIRUH�WKH�ZDWHU�HQWHUV�WKH�6HD���:KHWKHU�LW�LV�UHPRYDO�RI�VDOW�RU



&KDSWHU���³��$OWHUQDWLYHV�&RQVLGHUHG�IRU�(OLPLQDWLRQ

��

WUHDWLQJ�FRQWDPLQDQWV��WKH�FULWHULD�IRU�UHGXFLQJ�WKH�VDOLQLW\�RI�WKH�6HD�LV�QRW
UHDFKHG���7KH�VDOLQLW\�RI�WKH�LUULJDWLRQ�IORZV�LV�DERXW���SSW��ZKLFK�LV
FRQVLGHUHG�ORZ�FRPSDUHG�WR�WKH����SSW�RI�WKH�6HD���$�IXUWKHU�UHGXFWLRQ�RI��WKH
VDOLQLW\�RI�WKH�IORZV�ZRXOG�KDYH�OLWWOH�HIIHFW�RQ�WKH�VDOLQLW\�RI�WKH�6HD�

&RQVWUXFW�:HWODQGV�WR�$FW�DV�D�)LOWHU�IRU�&RQWDPLQDQWV�DQG
1XWULHQWV���7KH�%XUHDX�RI�5HFODPDWLRQ��,PSHULDO�,UULJDWLRQ�'LVWULFW��DQG
'HVHUW�:LOGOLIH�8QOLPLWHG�DUH�ZRUNLQJ�WRJHWKHU�RQ�EXLOGLQJ�D�ZHWODQG�SLORW
SURMHFW�RQ�WKH�1HZ�5LYHU���$JDLQ��WKLV�PD\�KHOS�FOHDQ�XS�VRPH�RI�WKH
SROOXWDQWV��EXW�LW�ZLOO�QRW�UHGXFH�WKH�VDOLQLW\�RI�WKH�6HD�

3XEOLF���3ULYDWH�3DUWQHUVKLS���$�SXEOLF�SULYDWH�SDUWQHUVKLS�LV�FXUUHQWO\
EHLQJ�XQGHUWDNHQ�ZLWK�WKH�ZHWODQG�SLORW�SURMHFW�PHQWLRQHG�DERYH���7KLV�W\SH
RI�SDUWQHUVKLS�LV�D�SRVVLEOH�RSWLRQ�WR�EH�XVHG�RQ�DQ\�VHOHFWHG�DOWHUQDWLYH�


