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5HYHUVH�2VPRVLV�'HVDOWLQJ�3ODQW�:LWK�
3XPS�2XW���3XPS�,Q�

7KH�SURSRVHG�SURMHFW�ZRXOG�EH�D�FRPELQDWLRQ�RI�WZR�EDVLF�SURYHQ
WHFKQRORJLHV�DV�VKRZQ�LQ�ILJXUH�����D�UHYHUVH�RVPRVLV�GHVDOWLQJ�SODQW�ZLWK
SXPS�LQ�WR�WKH�6HD�DQG�D�SXPS�RXW�V\VWHP�WR�RQH�RI�WKH�ORFDWLRQV�GLVFXVVHG
XQGHU�WKH�SXPS�RXW�DOWHUQDWLYH�LQ�FKDSWHU�����7KH�SXPS�RXW�V\VWHP�ZRXOG�EH
SXW�LQWR�RSHUDWLRQ�ILUVW��DQG�WKH�GHVDOWLQJ�SODQW�SXPS�LQ�V\VWHP�ZRXOG�EH
SXW�LQWR�RSHUDWLRQ�\HDUV�ODWHU��DIWHU�WKH�HOHYDWLRQ�FULWHULD�KDV�EHHQ�UHDFKHG�
EHFDXVH�WKH�GHVDOWLQJ�SODQW�LV�RQO\�QHHGHG�WR�PDLQWDLQ�WKH�VDOLQLW\�DQG
HOHYDWLRQ�RQFH�WKH�WDUJHW�HOHYDWLRQ�KDV�EHHQ�UHDFKHG�

Figure 15.&Reverse osmosis desalting plant with pump-in/pump-out.
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$QDO\VHV

$�FRQFHSWXDO�GHVLJQ�VWXG\�ZDV�DFFRPSOLVKHG�H[WUDSRODWLQJ�WKH�SHUIRUPDQFH
DQG�FRVW�GDWD�IRU�D�VLPLODU�VHDZDWHU�UHYHUVH�RVPRVLV�SODQW�LQ�WKH�$UDELDQ
*XOI�KDYLQJ�D�IHHG�ZDWHU�ZLWK�7'6�RI����SSW��6KLHOGV�HW�DO�����������7KH
GHVDOWLQJ�SODQW�ZRXOG�KDYH�D�IHHG�ZDWHU�IORZ�UDWH�IURP�WKH�6DOWRQ�6HD�RI
��������DFUH�IHHW�SHU�\HDU�DQG�DQ�DYHUDJH�7'6�RI����SSW���%HFDXVH�RI�WKH
KLJK�7'6��WKH�UHFRYHU\�UDWLR�LV�QRW�OLNHO\�WR�H[FHHG����SHUFHQW���2Q�WKLV�EDVLV�
WKH�GHVDOWLQJ�SODQW�ZRXOG�SURYLGH�D�IUHVKZDWHU�SXPS�LQ�UDWH�EDFN�WR�WKH
6DOWRQ�6HD�RI��������DFUH�IHHW�SHU�\HDU�DW�D�7'6�RI�DSSUR[LPDWHO\������SSW
DQG�D�FRQFHQWUDWH�UHMHFW�IORZ�RI���������DFUH�IHHW�SHU�\HDU�DW�D�7'6�RI
�����SSW���7KH�FRVWV�DQG�VL]H�RI�SODQW�PD\�SRVVLEO\�EH�UHGXFHG�IXUWKHU�E\
EOHQGLQJ�WKH�SURGXFW�ZDWHUIORZ�WR�PDWFK�WKH�KLJKHU�7'6�RI�RWKHU�SXPS�LQ
DOWHUQDWLYHV��EXW�WKLV�ZDV�QRW�LQFOXGHG�LQ�WKLV�LQLWLDO�VWXG\���)RU�WKH
DOWHUQDWLYH�WKDW�ZDV�VWXGLHG��WKH�SXPS�RXW�V\VWHP�IRU�WKH�FRQFHQWUDWH�IORZ
ZRXOG�KDYH�WR�EH�GHVLJQHG�IRU�D�IORZ�UDWH�RI���������DFUH�IHHW�SHU�\HDU�

$�VXPPDU\�RI�WKH�DVVXPSWLRQV�DQG�UHVXOWV�RI�WKLV�FRQFHSWXDO�GHVLJQ�VWXG\
DUH�DV�IROORZV�

$VVXPSWLRQV
'HVDOWLQJ�SODQW�FDSDFLW\ ���PLOOLRQ�JDOORQV�SHU�GD\
$YDLODELOLW\ ���SHUFHQW
)HHG�ZDWHU�7'6 ���SSW
3URGXFW�7'6 �����SSW
5HFRYHU\�UDWLR ���SHUFHQW
,QWDNH 2SHQ�6HD
(QHUJ\�FRVWV ��������SHU�NLORZDWWKRXU
(QHUJ\�SHU�������JDOORQV �����N:K�SHU�������JDOORQV
(QHUJ\�FRVW�SHU�������JDOORQV ������SHU�������JDOORQV
$YHUDJH�ODERU�FRVW ����SHU�KRXU�ZHLJKWHG�DYHUDJH�

����PDQDJHPHQW��VXSHUYLVRUV��DQG�VWDII�
&DSLWDO�DPRUWL]DWLRQ ���\HDUV�DW���SHUFHQW�LQWHUHVW
�����GROODUV
&DSLWDO�FRVW�RI�6DOWRQ�6HD�VHDZDWHU�SODQW�HVWLPDWHG�WR�EH����SHUFHQW
KLJKHU�WKDQ�$UDELDQ�*XOI�SODQW�EHFDXVH�WKH�SUHWUHDWPHQW�V\VWHP�LV
H[SHFWHG�WR�UHTXLUH�UHPRYDO�RI�FRQVLGHUDEO\�PRUH�FRQWDPLQDQWV�DW�WKH
6DOWRQ�6HD
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5HVXOWV
7RWDO�FRQVWUXFWLRQ�FDSLWDO�FRVW�� ���������PLOOLRQ

/DERU 7KH�HVWLPDWHG�VWDIILQJ�UHTXLUHG�IRU�WKH����PLOOLRQ�JDOORQ�SHU�
GD\�SODQW�LV�DV�IROORZV�

0DQDJHUV ���
6XSHUYLVRUV ���
2SHUDWRUV ��
0HFKDQLFV ��
/DE�WHFKQLFLDQV ���
2IILFH�ZRUNHUV ���

7RWDO�ZRUNIRUFH ���VWDII�GD\V�SHU�GD\

7RWDO�DQQXDO�2	0�FRVW
(QHUJ\�FRVW �������PLOOLRQ�SHU�\HDU
/DERU ������PLOOLRQ�SHU�\HDU
&RQVXPDEOHV��PDLQWHQDQFH�
��DQG�PHPEUDQH�UHSODFHPHQW �������PLOOLRQ�SHU�\HDU

7RWDO ������PLOOLRQ�SHU�\HDU

3URGXFW�ZDWHU�SURGXFHG�SHU�\HDU �����[�������JDOORQV�SHU�\HDU��DERXW
����������DFUH�IHHW�SHU�\HDU�

7RWDO�ZDWHU�FRVW�
&RVW�SHU�������JDOORQV ������SHU�������JDOORQV
&RVW�SHU�DFUH�IRRW �������SHU�DFUH�IRRW

3LORW�3ODQW�

7KLV�DOWHUQDWLYH�ZRXOG�UHTXLUH�WKDW�D�GHVDOWLQJ�SLORW�SODQW�EH�EXLOW�DQG�WHVWHG
ZLWK�D�QXPEHU�RI�SUHWUHDWPHQW�V\VWHPV�DQG�UHYHUVH�RVPRVLV�PHPEUDQHV�EH
WHVWHG�WR�GHWHUPLQH�WKH�PRVW�FRVW�HIIHFWLYH�ZD\�WR�GHVDOW�WKH�6DOWRQ�6HD
ZDWHU�DQG�ZKHWKHU�RU�QRW�WKLV�DOWHUQDWLYH�LV�FRVW�HIIHFWLYH�ZKHQ�FRPSDUHG�WR
WKH�RWKHU�SXPS�LQ�DOWHUQDWLYHV���7KH�SRVVLEOH�SUHWUHDWPHQW�V\VWHPV�WKDW
FRXOG�EH�WHVWHG�DUH�D�FRQYHQWLRQDO�SUHWUHDWPHQW�V\VWHP��D�PHPEUDQH
ELRUHDFWRU�V\VWHP��D�PHPEUDQH�SUHWUHDWPHQW�V\VWHP�FRQVLVWLQJ�RI�D
PLFURILOWUDWLRQ�RU�XOWUDILOWUDWLRQ�V\VWHP��D�VORZ�VDQG�V\VWHP��DQG�RU
FRPELQDWLRQV�RI�HDFK�

,W�LV�HVWLPDWHG�WKDW�WKH�FDSDFLW\�RI�WKH�SLORW�SODQW�ZRXOG�EH���WR����JDOORQV
SHU�PLQXWH��WKH�FRVW�RI�WKH�GHVDOWLQJ�V\VWHP�ZRXOG�EH�DSSUR[LPDWHO\
����������WKH�OHDVH�RI�IRXU�SUHWUHDWPHQW�V\VWHPV�ZRXOG�EH�DSSUR[LPDWHO\
��������HDFK��IRU�D�WRWDO�RI�����������RWKHU�PLVFHOODQHRXV�FRPSRQHQWV�ZRXOG
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EH�DSSUR[LPDWHO\����������DQG�WKH�ODERU�ZRXOG�EH�DSSUR[LPDWHO\���������
RYHU�D���\HDU�SHULRG���$GGLQJ�FRQWLQJHQFLHV��WKH�HVWLPDWHG�FRVW�ZRXOG�EH
DERXW������PLOOLRQ�IRU�WKH�SLORW�SODQW�

,W�LV�HVWLPDWHG�WKDW�LW�ZRXOG�WDNH���\HDU�WR�GHVLJQ�DQG�EXLOG�WKH�SLORW�SODQW
DQG���WR���\HDUV�WR�WHVW�LW���7KLV�FRXOG�EH�GRQH�ZLWKRXW�FRPSURPLVLQJ�WKH
VFKHGXOH�RI�WKH�RYHUDOO�6DOWRQ�6HD�SURMHFW�EHFDXVH�WKH�SXPS�RXW�SKDVH�FRXOG
EH�EXLOW�ILUVW�DQG�WKH�GHVDOWLQJ�SODQW�SXPS�LQ�SKDVH�FRXOG�EH�SXW�LQWR
RSHUDWLRQ�\HDUV�ODWHU��DIWHU�WKH�HOHYDWLRQ�FULWHULD�KDV�EHHQ�UHDFKHG�

6DOLQLW\�DQG�(OHYDWLRQ�RI�WKH�6HD�

7KH�6DOWRQ�6HD�FRPSXWHU�PRGHO�ZDV�UXQ�IRU�WKLV�DOWHUQDWLYH��DQG�WKH�UHVXOWV
DUH�VKRZQ�LQ�ILJXUH����IRU�WKLV��������DFUH�IRRW�SHU�\HDU�SXPS�LQ�UDWH�DQG
��������DFUH�IRRW�SHU�\HDU�SXPS�RXW�UDWH���7KLV�DOWHUQDWLYH�UHSUHVHQWV�1R�
���RQ�WDEOH�����$Q�H[SODQDWLRQ�RI�WKH�JUDSK�LV�IRXQG�LQ�FKDSWHU���
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&RQFOXVLRQ�

$V�VKRZQ�KHUHLQ��WKLV�DOWHUQDWLYH�XVHV�SURYHQ�WHFKQRORJLHV�DQG�VDWLVILHV�WKH
VDOLQLW\�WDUJHW�DQG�HOHYDWLRQ�WDUJHW�FULWHULD�

6RODU�6DOW�*UDGLHQW�3RQG���0('�'HVDOWLQJ�3ODQW�
:LWK�3XPS�,Q���3XPS�2XW

7KH�VRODU�VDOW�JUDGLHQW�SRQG�PXOWLSOH�HIIHFW�GLVWLOODWLRQ��0('��GHVDOWLQJ
SODQW�SURSRVDO�ZDV�LQFOXGHG�DV�D�SDUW�RI�DOWHUQDWLYH���ZKLFK�LQFOXGHG�ERWK�D
SRZHU�V\VWHP�DQG�D�GHVDOWLQJ�V\VWHP�ZLWK�D�VRODU�SRQG�LQ�WKH�6HSWHPEHU
�����UHSRUW���,W�XVHG�WHFKQRORJLHV�ILUVW�SURSRVHG�E\�2UPDW�7XUELQHV��<DYQH�
,VUDHO��LQ������DQG�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��

%DVHG�RQ�D�PRUH�UHFHQW�UHSRUW�SXEOLVKHG�LQ�1RYHPEHU�������2UPDW�7XUELQHV�
/WG���KDV�VLQFH�FRQFOXGHG�WKDW�ORZ�HIILFLHQF\�HOHFWULF�SRZHUSODQWV��VXFK�DV�WKH
RUJDQLF�UDQNLQH�SRZHUSODQW��ZLOO�QRW�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�QRW�D�SURYHQ�WHFKQRORJ\�IRU�WKLV�DSSOLFDWLRQ���+RZHYHU��LQ�WKH�VDPH
UHSRUW��WKH\�FRQFOXGH�WKDW�D�VRODU�VDOW�JUDGLHQW�SRQG�ZLWK�DQ�HQKDQFHG
HYDSRUDWLRQ�V\VWHP��((6��PD\�EH�FRVW�HIIHFWLYH�IRU�XVH�ZLWK�DQ�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�

$V�D�UHVXOW��WKH�6DOWRQ�6HD�VWXGLHV�ZHUH�XSGDWHG�DJDLQ�LQ�$XJXVW������
DVVXPLQJ�MXVW�D�GHVDOWLQJ�V\VWHP�LQ�FRPELQDWLRQ�ZLWK�D�VRODU�SRQG�DQG�D
SXPS�LQ�SXPS�RXW�V\VWHP�

3URSRVDO�'HVFULSWLRQ

7KH�SURSRVHG�SURMHFW�LQFOXGHV�D�FRPELQDWLRQ�RI�VHYHUDO�SURYHQ�WHFKQRORJLHV
DV�VKRZQ�LQ�ILJXUH�����DQ�0('�GHVDOWLQJ�V\VWHP�ZLWK�SXPS�LQ�WR�WKH�6HD��D
VRODU�VDOW�JUDGLHQW�SRQG�V\VWHP�WKDW�SURYLGHV�KHDW�DQG�FRROLQJ�ZDWHU�WR�WKH
GHVDOWLQJ�V\VWHP��DQG�D�SXPS�RXW�V\VWHP�WR�RQH�RI�WKH�ORFDWLRQV�GLVFXVVHG
XQGHU�WKH�SXPS�RXW�DOWHUQDWLYHV�LQ�FKDSWHU�����$Q�HQKDQFHG�HYDSRUDWLRQ
V\VWHP��((6��ZRXOG�EH�XVHG�IRU�LQLWLDO�ILOOLQJ�RI�WKH�VRODU�SRQG���7KH�
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SXPS�RXW�V\VWHP�ZRXOG�EH�SXW�LQWR�RSHUDWLRQ�ILUVW��DQG�WKH�GHVDOWLQJ
SODQW�SXPS�LQ�V\VWHP�ZRXOG�EH�SXW�LQWR�RSHUDWLRQ�\HDUV�ODWHU��DIWHU�WKH
HOHYDWLRQ�FULWHULD�KDV�EHHQ�UHDFKHG��EHFDXVH�WKH�GHVDOWLQJ�SODQW�LV�RQO\
QHHGHG�WR�PDLQWDLQ�WKH�VDOLQLW\�DQG�HOHYDWLRQ�RQFH�WKH�WDUJHW�HOHYDWLRQ�KDV
EHHQ�UHDFKHG�

7KH�XVH�RI�D�VRODU�VDOW�JUDGLHQW�SRQG�LV�D�SURYHQ�WHFKQRORJ\��DV�D�ODUJH
���DFUH�VRODU�SRQG�KDV�EHHQ�RSHUDWHG�VXFFHVVIXOO\�LQ�,VUDHO�RYHU�D�QXPEHU�RI
\HDUV��DQG�D���DFUH�VRODU�SRQG�KDV�EHHQ�RSHUDWHG�VXFFHVVIXOO\�E\�WKH
8QLYHUVLW\�RI�7H[DV�DW�(O�3DVR�ZLWK�WKH�%XUHDX�RI�5HFODPDWLRQ�IRU�PRUH�WKDQ
���\HDUV���%RWK�KDYH�DOVR�RSHUDWHG�VRODU�SRQGV�VXFFHVVIXOO\�ZLWK�GHVDOWLQJ
SODQWV�DQG�SRZHUSODQWV�

7KH�2UPDW�((6�LV�DOVR�D�SURYHQ�WHFKQRORJ\��ZKLFK�KDV�EHHQ�XVHG�LQ�D
FRPPHUFLDO�VDOWZRUNV�LQ�,VUDHO�DQG�ZRXOG�EH�XVHG�WR�H[SHGLWH�WKH�LQLWLDO
ILOOLQJ�RI�WKH�VRODU�SRQG�ORZHU�KHDW�VWRUDJH�]RQH���2QFH�WKH�GHVDOWLQJ�SODQW�LV
RSHUDWLQJ��WKH�((6�LV�QR�ORQJHU�UHTXLUHG�IRU�WKH�VRODU�SRQG�EHFDXVH�WKH�PDLQ
IODVK�FKDPEHU�RI�WKH�GHVDOWLQJ�SODQW�FDQ�SURGXFH�WKH�UHTXLUHG�PDNHXS�EULQH
IRU�WKH�VRODU�SRQG���7KH�((6�SRQG�FDQ�EH�GHVLJQHG�WR�EH�FRQYHUWHG�WR�D�VRODU
SRQG�RQFH�LW�LV�QR�ORQJHU�QHHGHG�IRU�WKH�LQLWLDO�ILOOLQJ���7KH�((6�WHFKQRORJ\�
FDQ�DOVR�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�
RU�LW�FDQ�EH�LQVWDOOHG�WR�UHGXFH�WKH�VL]H�RI�HYDSRUDWLRQ�SRQGV�LI�XVHG�DW�WKH
ILQDO�GLVSRVDO�VLWH�IRU�WKH�SXPS�RXW�DOWHUQDWLYHV���,W�LV�UHSRUWHG�WKDW�WKH�((6�

$QDO\VHV

$�FRQFHSWXDO�GHVLJQ�VWXG\�ZDV�DFFRPSOLVKHG�H[WUDSRODWLQJ�WKH�SHUIRUPDQFH
DQG�FRVW�GDWD��2UPDW�������IRU�D�VLPLODU�VRODU�VDOW�JUDGLHQW�SRQG�DQG�0('
VHD�ZDWHU�GHVDOWLQJ�V\VWHP�WKDW�KDV�EHHQ�SURSRVHG�WR�EH�EXLOW�LQ�,VUDHO���

,W�ZDV�DVVXPHG�WKDW�WKH�6DOWRQ�6HD�GHVDOWLQJ�SODQW�ZRXOG�KDYH�D�IHHG�ZDWHU
IORZ�UDWH�IURP�WKH�6DOWRQ�6HD�RI���������DFUH�IHHW�SHU�\HDU�DQG�DQ�DYHUDJH
7'6�RI����SSW���$SSUR[LPDWHO\��������DFUH�IHHW�SHU�\HDU�ZLOO�EH�QHHGHG�IRU
WKH�GHVDOWLQJ�SODQW�FRROLQJ�ZDWHUIORZ�DQG�IRU�IOXVKLQJ�WKH�VXUIDFH�RI�WKH�VRODU
SRQG��OHDYLQJ�D�GHVDOWLQJ�SODQW�IHHG�ZDWHU�IORZ�RI���������DFUH�IHHW�SHU�\HDU��
%HFDXVH�RI�WKH�KLJK�7'6��WKH�UHFRYHU\�UDWLR�LV�QRW�OLNHO\�WR�H[FHHG����SHUFHQW��
2Q�WKLV�EDVLV��WKH�GHVDOWLQJ�SODQW�ZRXOG�SURYLGH�D�SURGXFW�ZDWHU�SXPS�LQ
UDWH�EDFN�WR�WKH�6DOWRQ�6HD�RI��������DFUH�IHHW�SHU�\HDU�DW�D�7'6�RI
DSSUR[LPDWHO\�������SSW�DQG�D�FRQFHQWUDWH�UHMHFW�IORZ�RI��������DFUH�IHHW�SHU
\HDU�DW�D�7'6�RI����SSW���7KH�ZDWHU�IRU�IOXVKLQJ�WKH�VXUIDFH�RI�WKH�VRODU�SRQG
ZRXOG�EH�DGGHG�WR�WKLV�IORZ��JLYLQJ�D�WRWDO�IORZ�RI��������DFUH�IHHW�SHU�\HDU�DW
D�7'6�RI������SSW�IRU�SXPS�RXW�WR�WKH�VLWH�VHOHFWHG�XQGHU�WKH�SXPS�RXW
DOWHUQDWLYHV�
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$�VXPPDU\�RI�WKH�DVVXPSWLRQV�DQG�UHVXOWV�RI�WKLV�FRQFHSWXDO�GHVLJQ�VWXG\
DUH�DV�IROORZV�

'HVDOWLQJ�SODQW�FDSDFLW\ ���PLOOLRQ�JDOORQV�SHU�GD\
$YDLODELOLW\ ���SHUFHQW
)HHGZDWHU�7'6 ���SSW
3URGXFW�7'6 ������SSW
5HFRYHU\�UDWLR ���SHUFHQW
,QWDNH 2SHQ�6HD
6RODU�SRQG�VXUIDFH�DUHD ������DFUHV������PL��
1XPEHU�RI�VRODU�SRQGV ����§8¨�VKDSHG�SRQGV
6RODU�SRQG�OLQHUV ��FOD\�DQG�SODVWLF�OLQHUV
(QKDQFHG�HYDSRUDWLRQ�V\VWHP�
���SRQG�DUHD �����DFUHV
(QHUJ\�FRVWV ��������SHU�N:K
(QHUJ\�SHU�������JDOORQV �����N:K�SHU�������JDOORQV
7RWDO�HQHUJ\�FRVWV �����[�����SHU�\U
2WKHU�2	0�FRVWV ������[�����SHU�\U
7RWDO�2	0�FRVWV ������[�����SHU�\U
7RWDO�FDSLWDO�FRQVWUXFWLRQ�FRVW �����[����

�����GROODUV��DVVXPLQJ�QR�FKDQJH
���VLQFH�1RYHPEHU������UHSRUW�
&RQWLQJHQFLHV ���WR����SHUFHQW��HFRQRP\�RI�VFDOH�
&DSLWDO�DPRUWL]DWLRQ ���\HDUV�DW���SHUFHQW�LQWHUHVW
7RWDO�ZDWHU�FRVW

&RVW�SHU�������JDOORQV ������SHU�������JDOORQV
&RVW�SHU�DFUH�IRRW �������SHU�DFUH�IRRW

3LORW�3ODQW

$V�PHQWLRQHG��WKH�XVH�RI�D�VRODU�VDOW�JUDGLHQW�SRQG�ZLWK�D�GHVDOWLQJ�SODQW�LV
D�SURYHQ�WHFKQRORJ\�E\�2UPDW�7XUELQHV��,QF���LQ�,VUDHO�DQG�DW�WKH�%XUHDX�RI
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�WR�GHWHUPLQH�WKH
UHTXLUHG�SUHWUHDWPHQW��SHUIRUPDQFH��DQG�FRVW�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
IRU�WKH�6DOWRQ�6HD��

7R�EH�DEOH�WR�VFDOH�XS�WR�D����PLOOLRQ�JDOORQ�SHU�GD\�SURGXFWLRQ�SODQW��LW�LV
HVWLPDWHG�WKDW�WKH�FDSDFLW\�RI�WKH�SLORW�SODQW�ZRXOG�KDYH�WR�EH���PLOOLRQ
JDOORQV�SHU�GD\�ZLWK����DFUHV�RI�VRODU�SRQGV�DQG�D�VPDOO�HQKDQFHG
HYDSRUDWLRQ�V\VWHP���2Q�WKLV�EDVLV��LW�LV�HVWLPDWHG�WKDW�WKH�FRVW�RI�WKH�SLORW�
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SODQW�ZRXOG�EH�DSSUR[LPDWHO\�����PLOOLRQ��DQG�WKH�ODERU�RYHU�D���\HDU�WHVW
SHULRG�RI�WLPH�ZRXOG�EH�DSSUR[LPDWHO\������������$GGLQJ�FRQWLQJHQFLHV��WKH
HVWLPDWHG�SLORW�SODQW�FRVW�ZRXOG�EH�DSSUR[LPDWHO\�����PLOOLRQ�
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7KH�6DOWRQ�6HD�FRPSXWHU�PRGHO�ZDV�UXQ�IRU�WKLV�DOWHUQDWLYH��DQG�WKH�UHVXOWV
DUH�VKRZQ�LQ�ILJXUH����IRU�WKLV��������DFUH�IRRW�SHU�\HDU�SXPS�LQ�UDWH�DQG
��������DFUH�IRRW�SHU�\HDU�SXPS�RXW�UDWH���7KLV�DOWHUQDWLYH�UHSUHVHQWV
1R�����RQ�WDEOH�����$Q�H[SODQDWLRQ�RI�WKH�JUDSK�LV�IRXQG�LQ�FKDSWHU���

&RQFOXVLRQ

$V�VKRZQ�KHUHLQ��WKLV�DOWHUQDWLYH�XVHV�SURYHQ�WHFKQRORJLHV�DQG�VDWLVILHV�WKH
VDOLQLW\�WDUJHW�DQG�HOHYDWLRQ�WDUJHW�FULWHULD�
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