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0DQ\ SHRSOH LQ WKH &ROXPELD DUHD EHOLHYH WKH\ KDYH DQ H[WUHPHO\

OLPLWHG ZDWHU VXSSO\� 7KH ZLGHVSUHDG QDWXUH DQG GHSWK RI IHHOLQJV

DERXW WKLV QHHG IRU ZDWHU ZDV FOHDUO\ LQGLFDWHG LQ FRPPHQWV VXEPLWWHG

GXULQJ WKH SXEOLF UHYLHZ RI WKH GUDIW /DQG 8VH (,6 �79$� ������

+RZHYHU� EHIRUH H[DPLQLQJ ZD\V WR DXJPHQW D ZDWHU VXSSO\� SODQQHUV

QHHG WR NQRZ WKH DQVZHUV WR WZR IXQGDPHQWDO TXHVWLRQV� �� KRZ PXFK

DGGLWLRQDO ZDWHU GRHV WKH DUHD QHHG� DQG �� ZKHQ ZLOO LW EH QHHGHG� $V

DQ LQLWLDO VWHS LQ SUHSDULQJ WKLV (,6� 79$ ZRUNHG ZLWK WKH ORFDO ZDWHU

XWLOLWLHV� WKH 7'(& GLYLVLRQV RI :DWHU 6XSSO\ DQG :DWHU 3ROOXWLRQ

&RQWURO� '5'$� 86$&(� DQG 8�6� *HRORJLFDO 6XUYH\ WR DQDO\]H WKH ZDWHU

VXSSO\ QHHGV LQ WKH %HGIRUG� 0DUVKDOO� DQG 0DXU\�VRXWKHUQ :LOOLDPVRQ

&RXQW\ ZDWHU VHUYLFH DUHDV� 7KDW UHSRUW� LVVXHG LQ $XJXVW ���� �79$�

����D�� GHVFULEHV WKH SUHVHQW OHYHO RI ZDWHU XVH LQ WKH DUHD� WKH ZDWHU

VRXUFHV LQYROYHG� DQG XS�WR�GDWH SURMHFWLRQV RI ZDWHU VXSSO\ GHPDQG IRU

WKHVH WKUHH ZDWHU VHUYLFH DUHDV WKURXJK WKH \HDU ����� 7KH IROORZLQJ

LQIRUPDWLRQ� ODUJHO\ GHULYHG IURP WKH 1HHGV $QDO\VLV� LQGLFDWHV KRZ WKH

DQDO\VLV ZDV FRQGXFWHG DQG ZKDW LW PHDQV ZLWK UHJDUG WR IXWXUH ZDWHU

QHHGV LQ WKLV SDUW RI WKH 'XFN 5LYHU ZDWHUVKHG�

��� :$7(5 %$&.*5281'

7KH XSSHU 'XFN 5LYHU ZDWHUVKHG UHFHLYHV RYHU �� LQFKHV RI UDLQIDOO LQ D

W\SLFDO \HDU� 7KH ZHWWHVW PRQWKV XVXDOO\ DUH 'HFHPEHU� 0DUFK� $SULO�

DQG 0D\� ZKLOH WKH GULHVW PRQWKV DUH $XJXVW� 6HSWHPEHU� DQG 2FWREHU�

)URP ���� WR ����� WKHUH KDYH EHHQ QLQH GURXJKWV LQ WKH &ROXPELD DUHD

ZKHQ WKH WRWDO DQQXDO UDLQIDOO ZDV �� LQFKHV RU OHVV� 'XULQJ VHYHQ RI

WKHVH GURXJKWV� WKH FXPXODWLYH UDLQIDOO IRU WKH IRXU�PRQWK SHULRG IURP

-XO\ WKURXJK 2FWREHU ZDV OHVV WKDQ �� LQFKHV� ,Q ����� IRU H[DPSOH�

WKH WRWDO UDLQIDOO LQ WKH &ROXPELD DUHD GXULQJ $XJXVW� 6HSWHPEHU� DQG

2FWREHU ZDV ���� LQFKHV�

6RLOV LQ WKH WKUHH 7HQQHVVHH FRXQWLHV ERUGHULQJ WKH 'XFN 5LYHU EHWZHHQ

6KHOE\YLOOH DQG &ROXPELD �%HGIRUG� 0DUVKDOO� DQG 0DXU\ &RXQWLHV�

)LJXUH �� DUH UHODWLYHO\ VKDOORZ� KDYH D KLJK FOD\ FRQWHQW� DQG UHWDLQ YHU\
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OLWWOH JURXQG ZDWHU� ,Q DGGLWLRQ� WKH OLPHVWRQH EHGURFN ZKLFK XQGHUOLHV

PRVW RI WKLV DUHD FRQWDLQV PDQ\ VROXWLRQ FKDQQHOV WKDW TXLFNO\ FDUU\

DZD\ JURXQG ZDWHU� 7KH ODFN RI JURXQGZDWHU VWRUDJH PHDQV WKDW

UHODWLYHO\ IHZ RI WKH WULEXWDU\ VWUHDPV LQ WKLV SDUW RI WKH 'XFN 5LYHU

EDVLQ IORZ DOO \HDU� ,Q 2FWREHU ����� GXULQJ WKDW VXPPHU GURXJKW� WKH

86*6 IRXQG WKHUH ZDV QR IORZ LQ DQ\ WULEXWDU\ HQWHULQJ WKH 'XFN 5LYHU

ZLWKLQ WKH ULYHU UHDFK EHWZHHQ 6KHOE\YLOOH DQG &ROXPELD�

%HIRUH 1RUPDQG\ 5HVHUYRLU ZDV FRPSOHWHG� WKH VHDVRQDO UDLQIDOO SDWWHUQ�

VKDOORZ� SRURXV VRLOV� DQG ODFN RI JURXQGZDWHU GLVFKDUJH FRXOG FRPELQH

WR SURGXFH YHU\ ORZ IORZV LQ WKH 'XFN 5LYHU DW &ROXPELD� 3ULRU WR WKH

FORVXUH RI 1RUPDQG\ 'DP� WKH VHYHQ�GD\� WHQ�\HDU PLQLPXP IORZ LQ WKH

'XFN 5LYHU DW 6KHOE\YLOOH ZDV HVWLPDWHG WR EH �� FXELF IHHW SHU VHFRQG

�FIV�� 7KH FRPSDUDEOH SUH�1RUPDQG\ HVWLPDWHG VHYHQ�GD\� WHQ�\HDU

PLQLPXP IORZ DW &ROXPELD ZDV �� FIV� HYHQ WKRXJK &ROXPELD LV �� ULYHU

PLOHV IXUWKHU GRZQVWUHDP DQG UHFHLYHV ZDWHU IURP D GUDLQDJH DUHD ���

VTXDUH PLOHV ODUJHU WKDQ DERYH 1RUPDQG\� 'XULQJ GURXJKW FRQGLWLRQV

EHIRUH 1RUPDQG\ 5HVHUYRLU ZDV EXLOW� WKH 'XFN 5LYHU ZRXOG DFWXDOO\

FRQWDLQ OHVV ZDWHU DW &ROXPELD WKDQ LW ZRXOG QHDU 6KHOE\YLOOH�

��� 23(5$7,21$/ ())(&76 2) 1250$1'< '$0

1RUPDQG\ 5HVHUYRLU ZDV GHVLJQHG WR SURYLGH D YDULHW\ RI UHFUHDWLRQ�

IORRG SURWHFWLRQ� ZDWHU VXSSO\� DQG ZDWHU TXDOLW\ EHQHILWV ERWK XSVWUHDP

DQG GRZQVWUHDP IURP WKH GDP� :DWHU XVHUV XSVWUHDP IURP 1RUPDQG\

'DP �SULPDULO\ 7XOODKRPD DQG 0DQFKHVWHU� DUH VHUYHG IURP D ZDWHU

LQWDNH ORFDWHG LQ 1RUPDQG\ 5HVHUYRLU� )RU GRZQVWUHDP ZDWHU XVHUV�

1RUPDQG\ ZDV GHVLJQHG WR SURYLGH DQ LQVWDQWDQHRXV PLQLPXP IORZ RI

XS WR ��� FIV DW 6KHOE\YLOOH �XS WR �� FIV IRU ZDWHU VXSSO\ DQG ��� FIV IRU

ZDWHU TXDOLW\ FRQWURO�� 7KH ZDWHU TXDOLW\ FRQWURO YROXPH WR EH SURYLGHG

DW 6KHOE\YLOOH DOVR ZRXOG PHHW PRVW RI WKH ZDWHU TXDOLW\ FRQWURO QHHG DW

&ROXPELD�

1RUPDQG\ 'DP ZDV FORVHG LQ -DQXDU\ ���� DQG KDV EHHQ RSHUDWHG WR

PHHW LWV ZDWHU VXSSO\ REMHFWLYHV DW 0DQFKHVWHU� 7XOODKRPD� DQG

6KHOE\YLOOH� DQG LWV ZDWHU TXDOLW\ FRQWURO REMHFWLYHV DW 6KHOE\YLOOH DQG

&ROXPELD� 6WUHDP JDXJHV RSHUDWHG E\ WKH 86*6 QHDU 6KHOE\YLOOH DQG

&ROXPELD VKRZ WKDW WKH H[WUHPH ORZ IORZV FKDUDFWHULVWLF RI WKH 'XFN
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5LYHU SULRU WR WKH FORVXUH RI 1RUPDQG\ 'DP QR ORQJHU RFFXU� DQG WKDW

WKH PLQLPXP IORZ REMHFWLYH IRU WKH 'XFN 5LYHU DW 6KHOE\YLOOH LV

FRQVLVWHQWO\ EHLQJ PHW� 1RUPDQG\ 5HVHUYRLU GRHV QRW KDYH D VSHFLILF

PLQLPXP IORZ REMHFWLYH WR EH PHW DW &ROXPELD� KRZHYHU� PHHWLQJ WKH

REMHFWLYH DW 6KHOE\YLOOH UHVXOWV LQ DW OHDVW ��� FIV RI IORZ LQ WKH ULYHU DW

&ROXPELD� 7KLV LV D VLJQLILFDQW LQFUHDVH RYHU WKH �� FIV RI PLQLPXP IORZ

DW &ROXPELD WKDW ZRXOG KDYH RFFXUUHG EHIRUH 1RUPDQG\ 5HVHUYRLU ZDV

EXLOW�

7ZR FKDQJHV KDYH EHHQ PDGH LQ WKH PLQLPXP GLVFKDUJH REMHFWLYHV IRU

1RUPDQG\ 'DP VLQFH LW VWDUWHG RSHUDWLQJ� 'XULQJ D GURXJKW LQ �����

����� WKH 7HQQHVVHH 'LYLVLRQ RI :DWHU 3ROOXWLRQ &RQWURO FRQFXUUHG ZLWK

D 79$ GHFLVLRQ WR UHGXFH WKH ZLQWHU DQG HDUO\ VSULQJ �'HFHPEHU WKURXJK

0D\� PLQLPXP IORZ REMHFWLYH DW 6KHOE\YLOOH IURP ��� WR �� FIV� 7KLV

FKDQJH ZDV PDGH VR WKDW PRUH ZDWHU FRXOG EH KHOG LQ WKH UHVHUYRLU IRU

ZDWHU VXSSO\� UHFUHDWLRQ� DQG WR EHQHILW ILVK DQG DTXDWLF OLIH� ,Q ����� LQ

UHVSRQVH WR D UHTXHVW IURP WKH FLW\ RI 6KHOE\YLOOH� 79$ LQFUHDVHG WKH

PLQLPXP IORZ GXULQJ WKH ZLQWHU DQG HDUO\ VSULQJ PRQWKV IURP �� WR ���

FIV� 7KLV OHYHO RI PLQLPXP IORZ KHOSV WKH 6KHOE\YLOOH ZDVWHZDWHU

WUHDWPHQW SODQW PHHW GLVFKDUJH SHUPLW UHTXLUHPHQWV� 1HLWKHU RI WKHVH

FKDQJHV KDV KDG DQ DGYHUVH HIIHFW RQ WKH ZDWHU LQ WKH 'XFN 5LYHU DW

&ROXPELD EHFDXVH KLJKHU UXQRII IURP WKH ODQG DQG FROGHU ZDWHU

WHPSHUDWXUHV� ERWK RI ZKLFK QRUPDOO\ RFFXU LQ ZLQWHU� KHOS PDLQWDLQ

IORZ DQG ZDWHU TXDOLW\ LQ WKH ULYHU� 7KH PLQLPXP IORZ REMHFWLYH IURP

1RUPDQG\ 'DP IURP -XQH WKURXJK 1RYHPEHU KDV UHPDLQHG XQFKDQJHG

�WR SURYLGH XS WR �� FIV IRU ZDWHU VXSSO\ XVH LQ WKH 6KHOE\YLOOH DUHD DQG

��� FIV GRZQVWUHDP IURP WKH 6KHOE\YLOOH ZDVWHZDWHU GLVFKDUJH IRU ZDWHU

TXDOLW\ FRQWURO��

6LQFH 1RUPDQG\ 'DP VWDUWHG PDLQWDLQLQJ D PLQLPXP IORZ LQ WKH 'XFN

5LYHU� WKH 'LYLVLRQ RI :DWHU 3ROOXWLRQ &RQWURO KDV UHJXODWHG WKH

&ROXPELD ZDVWHZDWHU GLVFKDUJH �ORFDWHG DW 5LYHU 0LOH ������ EDVHG RQ D

PLQLPXP IORZ RI ��� FIV LQ WKH ULYHU� 7KH XVH RI WKLV IORZ UDWH KDV

DOORZHG WKH FLW\ WR VSHQG OHVV RQ ZDVWHZDWHU WUHDWPHQW FRPSDUHG WR

ZKDW WKH FRVW ZRXOG KDYH EHHQ LI RQO\ WKH SUH�1RUPDQG\ PLQLPXP IORZ

��� FIV� ZDV SUHVHQW LQ WKH ULYHU�

'XULQJ ����� LQ UHVSRQVH WR TXHVWLRQV DERXW WKH DELOLW\ RI WKH 'XFN

5LYHU WR PHHW DGGLWLRQDO ZDWHU VXSSO\ QHHGV� WKH 7'(& 'LYLVLRQ RI :DWHU
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3ROOXWLRQ &RQWURO HYDOXDWHG WKH PLQLPXP LQVWUHDP IORZ UHTXLUHG WR

PDLQWDLQ UHFUHDWLRQ DQG ILVK DQG DTXDWLF OLIH XVHV LQ WKH 'XFN 5LYHU DW

&ROXPELD� 7KHLU DQDO\VLV UHVXOWHG LQ D UHTXLUHPHQW WKDW WKH RQH�GD\

DYHUDJH VWUHDPIORZ VKRXOG QRW IDOO EHORZ ��� FIV DW 'XFN 5LYHU 0LOH

������ MXVW GRZQVWUHDP IURP WKH &ROXPELD ZDWHU VXSSO\ LQWDNH �DW 5LYHU

0LOH ������� 7KLV PLQLPXP IORZ UHTXLUHPHQW HVWDEOLVKHV D VWDWH�

LGHQWLILHG OLPLW EHORZ ZKLFK QR DGGLWLRQDO ZDWHU VKRXOG EH ZLWKGUDZQ

IURP WKH ULYHU� 7KLV ��� FIV UHTXLUHPHQW DW 5LYHU 0LOH ����� ZDV

UHFRJQL]HG DV D FRQWURO SRLQW LQ WKH 1HHGV $QDO\VLV�

��� (;,67,1* :$7(5 86(6

7KH VRXUFHV DQG XVHUV RI ZDWHU LQ WKLV SDUW RI 7HQQHVVHH FDQ EH WKRXJKW

RI DV RFFXUULQJ LQ WKUHH ZDWHU VHUYLFH DUHDV �)LJXUH ��� 7KHVH DUHDV�

ZKLFK URXJKO\ FRUUHVSRQG WR WKH FRXQW\ ERXQGDULHV DQG WKH OLPLWV RI WKH

'XFN 5LYHU ZDWHUVKHG� DUH WKH %HGIRUG &RXQW\� 0DUVKDOO &RXQW\� DQG

0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHDV� 3XEOLF ZDWHU

VXSSOLHV VHUYH DSSUR[LPDWHO\ ������� SHRSOH LQ WKHVH WKUHH VHUYLFH DUHDV

�7DEOH ���

)RXU VPDOO ZDWHU GLVWULEXWRUV OLVWHG LQ 7DEOH � �:DUWUDFH� %HOO %XFNOH�

&KDSHO +LOO� DQG 0RXQW 3OHDVDQW� XVH ZHOOV RU VSULQJV DV WKHLU VXSSO\

VRXUFHV� $OO IRXU RI WKHVH GLVWULEXWRUV ZLOO OLNHO\ FRQWLQXH WR XVH JURXQG

ZDWHU DV WKHLU SULPDU\ ZDWHU VRXUFH LQ WKH IXWXUH� 7RJHWKHU� WKHVH

V\VWHPV VHUYHG DERXW ����� SHRSOH DQG ZLWKGUHZ DERXW ���� PLOOLRQ

JDOORQV RI ZDWHU SHU GD\ �PJG� LQ �����

7KH 'XFN 5LYHU LV WKH VRXUFH RI GULQNLQJ ZDWHU IRU WKH RWKHU �������

SHRSOH VHUYHG E\ SXEOLF ZDWHU VXSSOLHV LQ WKHVH WKUHH ZDWHU VHUYLFH

DUHDV� 7KH IRXU SXEOLF ZDWHU VXSSO\ LQWDNHV ORFDWHG RQ WKH 'XFN 5LYHU

EHWZHHQ 6KHOE\YLOOH DQG &ROXPELD �LQGLFDWHG E\ WKH EROG HQWULHV LQ 7DEOH

��� ZLWKGUHZ D WRWDO RI ���� PJG LQ ����� 7KHVH IRXU ZDWHU GLVWULEXWRUV�

SOXV VL[ RWKHU V\VWHPV ZKLFK SXUFKDVH ZDWHU IURP WKHP� VHUYH DOO RI

WKHVH SHRSOH DQG WKH FRPPHUFLDO DQG LQGXVWULDO XVHUV�
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7DEOH �� 3XEOLF ZDWHU VXSSOLHV LQ WKH %HGIRUG &RXQW\� 0DUVKDOO &RXQW\�

DQG 0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHDV�


 ,QIRUPDWLRQ IRU ���� QRW REWDLQHG

7KH 1HHGV $QDO\VLV UHSRUW SURYLGHV VSHFLILF LQIRUPDWLRQ DERXW HDFK

ZDWHU VXSSO\ V\VWHP DQG ZDVWHZDWHU WUHDWPHQW V\VWHP LQ WKLV SDUW RI WKH

'XFN 5LYHU ZDWHUVKHG� 7KH PDMRULW\ RI WKLV LQIRUPDWLRQ ZDV VXSSOLHG E\

WKH ZDWHU GLVWULEXWLRQ DQG ZDVWHZDWHU WUHDWPHQW V\VWHPV LQ UHVSRQVH WR

TXHVWLRQQDLUHV DQG LQWHUYLHZV SURYLGHG E\ 79$�

1R VHOI�VXSSOLHG LQGXVWULDO ZDWHU XVHUV ZLWKGUDZ ZDWHU IURP WKH 'XFN

5LYHU EHWZHHQ 6KHOE\YLOOH DQG &ROXPELD� 7KH DPRXQW RI ZDWHU

ZLWKGUDZQ IRU DJULFXOWXUDO LUULJDWLRQ LV QRW NQRZQ� EXW JLYHQ WKH

LQWHQVLYH DJULFXOWXUDO ODQG XVH LQ WKH WKUHH�FRXQW\ DUHD� VLJQLILFDQW

DPRXQWV FRXOG EH ZLWKGUDZQ GXULQJ DQ H[WHQGHG GURXJKW�

7KH DPRXQW RI ZDWHU LQ WKH 'XFN 5LYHU QHDU &ROXPELD LV DIIHFWHG E\ DOO

RI WKH LQIORZV DQG ZLWKGUDZDOV ZKLFK RFFXU IXUWKHU XSVWUHDP� 'XULQJ

ORZ UDLQIDOO SHULRGV LQ ODWH VXPPHU DQG IDOO� PRVW RI WKH IORZ LQ WKH ULYHU

:DWHU 6HUYLFH $UHD

:DWHU 6\VWHP

3RSXODWLRQ

6HUYHG

�LQ �����

$YHUDJH

'DLO\ 8VH

LQ ����

�PJG� :DWHU 6RXUFH

%HGIRUG &RXQW\ :DWHU 6HUYLFH $UHD

6KHOE\YLOOH 3ZU�� :WU�� 	 6HZ� ������ ���� 'XFN 5LYHU 0LOH �����

%HGIRUG &R� 8WLOLW\ 'LVWULFW ������ ���� 'XFN 5LYHU 0LOH �����

���� 3XUFKDVHG IURP 6KHOE\YLOOH

)ODW &UHHN :DWHU &RRSHUDWLYH ����� ���� 3XUFKDVHG IURP 6KHOE\YLOOH

:DUWUDFH :DWHU 6\VWHP 
 
 &DVFDGH 6SULQJ

%HOO %XFNOH :DWHU 6\VWHP 
 
 3XUFKDVHG IURP :DUWUDFH

0DUVKDOO &RXQW\ :DWHU 6HUYLFH $UHD

/HZLVEXUJ :DWHU 6\VWHP ������ ���� 'XFN 5LYHU 0LOH ������

0DUVKDOO &R� %G� RI 3XE� 8WLO� ����� ���� 3XUFKDVHG IURP /HZLVEXUJ

&RUQHUVYLOOH :DWHU 6\VWHP ����� ���� 3XUFKDVHG IURP /HZLVEXUJ

&KDSHO +LOO :DWHU 6\VWHP 
 
 :HOO

0DXU\�VR� :LOOLDPVRQ &R� :DWHU 6HUYLFH $UHD

&ROXPELD 3RZHU 	 :DWHU 6\V� ������ ���� 'XFN 5LYHU 0LOH ������

0DXU\ &RXQW\ :DWHU 6\VWHP ����� ���� 3XUFKDVHG IURP &ROXPELD

6SULQJ +LOO :DWHU 6\VWHP ����� ���� 3XUFKDVHG IURP &ROXPELD

0RXQW 3OHDVDQW :DWHU 6\VWHP 
 
 6SULQJV

+LOOVERUR�7KRPSVRQ 6WD� 8WLO�

'LVW�

����� ���� 3XUFKDVHG IURP 6SULQJ +LOO
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FRPHV IURP WKH PLQLPXP UHOHDVH VXSSOLHG E\ 1RUPDQG\ 'DP�

DFFRPSDQLHG E\ UHWXUQ IORZV IURP WKH 6KHOE\YLOOH DQG /HZLVEXUJ

ZDVWHZDWHU WUHDWPHQW SODQWV� 6XPPHU IORZ LQ WKH ULYHU LV UHGXFHG E\

HYDSRUDWLRQ� LUULJDWLRQ� DQG ZLWKGUDZDOV DW WKH 6KHOE\YLOOH� %HGIRUG

&RXQW\� /HZLVEXUJ� DQG &ROXPELD ZDWHU WUHDWPHQW SODQWV� 3ODQQHUV

FRQVLGHULQJ QHZ ZDWHU ZLWKGUDZDOV IURP WKH ULYHU QHHG WR EH DZDUH RI DOO

H[LVWLQJ DQG SURSRVHG ZDWHU XVHV� ERWK XSVWUHDP DQG GRZQVWUHDP IURP

WKHLU SURSRVHG ZLWKGUDZDO VLWH�

��� )8785( :$7(5 1(('6

,Q ���� DQG ����� WKH 86*6 JDWKHUHG SRSXODWLRQ VWDWLVWLFV� HFRQRPLF

GDWD� DQG ZDWHU XVH LQIRUPDWLRQ IURP WKH DUHD� WKHQ XVHG PRGHOLQJ

WHFKQLTXHV WR HVWLPDWH WKH OLNHO\ GHPDQG IRU ZDWHU LQ HDFK RI WKH WKUHH

ZDWHU VHUYLFH DUHDV DW YDULRXV GDWHV LQ WKH IXWXUH �86*6� ������ 7KHVH

HVWLPDWHV� ZKLFK FRYHU D ���\HDU SHULRG IURP WKH \HDU ���� WR WKH \HDU

����� DUH IRU PXQLFLSDO GHPDQG �LQFOXGLQJ UHVLGHQWLDO� FRPPHUFLDO�

LQGXVWULDO XVHUV� DQG SXEOLF�XQDFFRXQWHG XVH��

7KH 86*6 HVWLPDWHV RI IXWXUH ZDWHU GHPDQG LQ WKH WKUHH ZDWHU VHUYLFH

DUHDV DUH SUHVHQWHG LQ 7DEOH �� 7KH 86*6 FDOFXODWHG VLQJOH VHWV RI

HVWLPDWHV IRU WKH %HGIRUG &RXQW\ :DWHU 6HUYLFH $UHD DQG IRU WKH

0DUVKDOO &RXQW\ :DWHU 6HUYLFH $UHD� DVVXPLQJ VWHDG\ JURZWK LQ HDFK RI

WKHVH DUHDV WKURXJKRXW WKH ���\HDU SHULRG� +RZHYHU� IRU WKH

0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHD� WKH SRWHQWLDO

IRU DGGLWLRQDO LQGXVWULDO DQG UHVLGHQWLDO GHYHORSPHQW VXJJHVWHG WKDW WZR

VFHQDULRV PLJKW EH PRUH DSSURSULDWH� RQH UHIOHFWLQJ D JURZWK SDWWHUQ

FRPSDUDEOH WR WKDW FDOFXODWHG IRU WKH %HGIRUG &RXQW\ DQG 0DUVKDOO

&RXQW\ DUHDV� DQG DQ §$GGLWLRQDO 'HYHORSPHQW¨ VFHQDULR WR UHIOHFW DQ

H[SHFWDWLRQ RI DGGLWLRQDO UHVLGHQWLDO DQG LQGXVWULDO JURZWK LQ WKH DUHD�

%H\RQG WKH SURMHFWHG JURZWK UDWHV� WKH 86*6 HVWLPDWHV GLG QRW LQFOXGH

DQ\ ZDWHU IRU QHZ� VHOI�VXSSOLHG LQGXVWULHV RU PDMRU H[SDQVLRQV RI

DJULFXOWXUDO ZDWHU XVH LQ DQ\ RI WKH WKUHH ZDWHU VHUYLFH DUHDV� ,I D QHZ�

ODUJH YROXPH ZDWHU XVHU �EH\RQG WKH FDSDFLW\ LQFUHDVHV GHVFULEHG LQ

7DEOH �� ZDV WR ORFDWH DORQJ WKLV SDUW RI WKH 'XFN 5LYHU� WKH GHPDQG IRU

ZDWHU LQ WKH DUHD FRXOG LQFUHDVH EH\RQG WKH HVWLPDWHV FDOFXODWHG E\ WKH

86*6�
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7DEOH �� (VWLPDWHG ZDWHU GHPDQG LQ WKH %HGIRUG &RXQW\� 0DUVKDOO

&RXQW\� DQG 0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU

6HUYLFH $UHDV RYHU WKH SHULRG ���� WKURXJK ���� �GDWD IURP

86*6� ������

7KH HVWLPDWHV SUHVHQWHG LQ 7DEOH � LQGLFDWH� IRU H[DPSOH� WKDW ZDWHU

GHPDQG LQ WKH %HGIRUG &RXQW\ :DWHU 6HUYLFH $UHD FRXOG EH ��� PJG E\

����� DQG ��� PJG E\ ����� 8VLQJ WKH DVVXPSWLRQ WKDW PD[LPXP GDLO\

XVH LV DERXW ��� WLPHV WKH DYHUDJH XVH� WKH PD[LPXP GDLO\ XVH IRU WKH

%HGIRUG &RXQW\ :DWHU 6HUYLFH $UHD �DOVR SUHVHQWHG LQ 7DEOH �� LV

HVWLPDWHG WR EH �� PJG E\ ���� DQG �� PJG E\ ����� 6LPLODUO\� WKH

$GGLWLRQDO 'HYHORSPHQW HVWLPDWHV IRU WKH 0DXU\�VRXWKHUQ :LOOLDPVRQ

���� ���� ���� ���� ����

6HFWRU LQ PLOOLRQ JDOORQV SHU GD\ �PJG�

%HGIRUG &RXQW\ :DWHU 6HUYLFH $UHD � 6WHDG\ *URZWK

5HVLGHQWLDO ��� ��� �� �� ��

&RPPHUFLDO ��� ��� �� �� ��

,QGXVWULDO ��� ��� �� �� ��

3XEOLF�XQDFFRXQWHG ��� ��� �� �� ��

7RWDO ZDWHU GHPDQG ��� ��� ��� ��� ���

0D[LPXP GDLO\ XVH ��� ���� ���� ���� ����

0DUVKDOO &RXQW\ :DWHU 6HUYLFH $UHD � 6WHDG\ *URZWK

5HVLGHQWLDO ��� ��� �� �� ��

&RPPHUFLDO ��� ��� �� �� ��

,QGXVWULDO ��� ��� �� �� ��

3XEOLF�XQDFFRXQWHG ��� ��� �� �� ��

7RWDO ZDWHU GHPDQG ��� ��� ��� ��� ���

0D[LPXP GDLO\ XVH ��� ��� ��� ��� ���

0DXU\�VR� :LOOLDPVRQ &R� :DWHU 6HUYLFH $UHD � 6WHDG\ *URZWK

5HVLGHQWLDO ��� ��� �� �� ��

&RPPHUFLDO ��� ��� �� �� ��

,QGXVWULDO ��� ��� �� �� ��

3XEOLF�XQDFFRXQWHG ��� ��� �� �� ��

7RWDO ZDWHU GHPDQG ���� ���� ���� ���� ����

0D[LPXP GDLO\ XVH ���� ���� ���� ���� ����

0DXU\�VR� :LOOLDPVRQ &R� :DWHU 6HUYLFH $UHD � $GGLWLRQDO 'HYHORSPHQW

5HVLGHQWLDO ��� ��� �� �� ��

&RPPHUFLDO ��� ��� �� �� ��

,QGXVWULDO ��� ��� �� �� ��

3XEOLF�XQDFFRXQWHG ��� ��� �� �� ��

7RWDO ZDWHU GHPDQG ���� ���� ���� ���� ����

0D[LPXP GDLO\ XVH ���� ���� ���� ���� ����



&KDSWHU �

��

&RXQW\ :DWHU 6HUYLFH $UHD SUHVHQWHG LQ 7DEOH � LQGLFDWH WKDW ZDWHU

GHPDQG LQ WKDW DUHD FRXOG EH �� PJG E\ ���� �ZLWK D PD[LPXP GDLO\

XVH RI �� PJG� DQG �� PJG E\ ���� �ZLWK D PD[LPXP GDLO\ XVH RI ��

PJG�� 7KH PD[LPXP GDLO\ XVH YDOXHV DUH LPSRUWDQW SDUWV RI WKHVH

HVWLPDWHV EHFDXVH WKH\ LQGLFDWH WKH PD[LPXP ZLWKGUDZDOV IURP WKH

ULYHU ZKLFK FRXOG RFFXU GXULQJ H[WHQGHG KRW DQG GU\ FRQGLWLRQV�

��� ())(&76 21 5,9(5 )/2: � ����

7DEOH � ZDV SUHSDUHG WR KHOS GHWHUPLQH LI WKH 'XFN 5LYHU FRXOG SURYLGH

WKH ZDWHU QHHGHG WR PHHW WKHVH SURMHFWHG IXWXUH GHPDQGV� ,Q 7DEOH ��

WKH PD[LPXP GDLO\ XVH YROXPH IRU HDFK RI WKH WKUHH ZDWHU VHUYLFH DUHDV

KDV EHHQ OLQNHG WR ZKHUH WKH ZDWHU ZRXOG EH ZLWKGUDZQ IURP WKH ULYHU

�RQH ORFDWLRQ HDFK LQ WKH 0DUVKDOO &RXQW\ DQG 0DXU\�VRXWKHUQ

:LOOLDPVRQ &RXQW\ 6HUYLFH $UHDV� EXW WZR ORFDWLRQV LQ WKH %HGIRUG

&RXQW\ 6HUYLFH $UHD�� 6LPLODUO\� WKH YROXPHV RI DYHUDJH IXWXUH

ZDVWHZDWHU GLVFKDUJHV �HVWLPDWHG XVLQJ FRQVHUYDWLYHO\ ORZ UDWHV RI

ZDVWHZDWHU FROOHFWLRQ V\VWHP H[SDQVLRQ LQ WKH VHUYLFH DUHDV� KDYH EHHQ

OLQNHG WR ZKHUH WKH ZDWHU ZRXOG UHHQWHU WKH ULYHU� 7KHVH HVWLPDWHV RI

KRZ WKH YDULRXV ZDWHU V\VWHPV DFWXDOO\ ZRXOG RSHUDWH LQ VRPH VSHFLILF

IXWXUH \HDU DUH EDVHG RQ WKH ORFDWLRQV DQG FDSDFLWLHV RI WKH SUHVHQW

V\VWHPV DQG SODQV SURYLGHG E\ WKH V\VWHPV FRQFHUQLQJ WKHLU IXWXUH

FDSDELOLWLHV�

7KH YDOXH RI WKH HVWLPDWHV SURYLGHG LQ 7DEOH � LV WKDW WKH\ FDQ EH XVHG

WR FDOFXODWH ZKDW WKH IORZ LQ YDULRXV SDUWV RI WKH ULYHU FRXOG EH DW FULWLFDO

ORZ�IORZ WLPHV LQ WKH IXWXUH �SUHVHQWHG LQ 7DEOH ��� $V D EDVHOLQH� WKH

���� FROXPQ LQ 7DEOH � LQGLFDWHV WKH IORZ LQ WKH 'XFN 5LYHU ZKLFK

ZRXOG KDYH RFFXUUHG LQ D �K\SRWKHWLFDO� GURXJKW SHULRG GXULQJ $XJXVW RU

6HSWHPEHU ����� 7KLV ZRXOG KDYH EHHQ D WLPH ZKHQ 1RUPDQG\ 'DP

ZDV PHHWLQJ LWV VXPPHU PLQLPXP IORZ REMHFWLYHV� )RXQWDLQ &UHHN ZDV

WKH RQO\ WULEXWDU\ ZLWK DQ\ QDWXUDO IORZ� DOO RI WKH ZDWHU GLVWULEXWRUV

ZHUH ZLWKGUDZLQJ HQRXJK ZDWHU WR PHHW WKHLU PD[LPXP GDLO\ XVH QHHGV�

DQG ZDVWHZDWHU V\VWHPV ZHUH GLVFKDUJLQJ DYHUDJH DPRXQWV RI WUHDWHG

HIIOXHQW� 7KLV ZRXOG EH D ZRUVW FDVH VLWXDWLRQ VR IDU DV IORZ LQ WKH ULYHU

LV FRQFHUQHG� KRZHYHU� WKDW LV ZKHQ SRWHQWLDO ZDWHU XVH SUREOHPV FRXOG

RFFXU�



8SSHU 'XFN 5LYHU :DWHU 6XSSO\ $QDO\VLV DQG )LQDO 3URJUDPPDWLF (,6

��

7DEOH �� (VWLPDWHG 'XFN 5LYHU PD[LPXP GDLO\ ZDWHU ZLWKGUDZDOV DQG

ZDVWHZDWHU GLVFKDUJHV GXULQJ WKH SHULRG ���� WKURXJK �����

9ROXPHV DUH SUHVHQWHG LQ ERWK PLOOLRQV RI JDOORQV SHU GD\ DQG

FXELF IHHW SHU VHFRQG �LQ SDUHQWKHVHV��

:DWHU 6HUYLFH $UHD $FWXDO (VWLPDWHV IRU WKH <HDUV

:DWHU 6\VWHP ���� ���� ���� ���� ���� ����

%HGIRUG &RXQW\ 6HUYLFH $UHD

6KHOE\YLOOH

:DWHU 6XSSO\ ,QWDNH ��� ����� ��� ����� ��� ����� ��� ������ ��� ������ ��� ������

�5LYHU 0LOH ������

:DVWHZDWHU 'LVFKDUJH ��� ����� ��� ����� ��� ����� ��� ����� ��� ����� ��� �����

�5LYHU 0LOH ������

%HGIRUG &RXQW\ 8WLOLW\ 'LVWULFW

:DWHU 6XSSO\ ,QWDNH ��� ����� ��� ����� ��� ����� ��� ����� ��� ����� ��� �����

�5LYHU 0LOH ������

0DUVKDOO &RXQW\ 6HUYLFH $UHD

/HZLVEXUJ

:DWHU 6XSSO\ ,QWDNH ��� ����� ��� ����� ��� ������ ��� ������ ��� ������ ��� ������

�5LYHU 0LOH ������

:DVWHZDWHU 'LVFKDUJH ��� ����� ��� ����� ��� ����� ��� ����� ��� ����� ��� �����

�5RFN &UHHN 0LOH ���

0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ 6HUYLFH $UHD

&ROXPELD

:DWHU 6XSSO\ ,QWDNH ���� ������ ���� ������ ���� ������ ���� ������ �� ������ ���� ������

�5LYHU 0LOH ������

:DVWHZDWHU 'LVFKDUJH ��� ����� ��� ����� ���� ������ ���� ������ ���� ������ ���� ������

�5LYHU 0LOH ������

6SULQJ +LOO

:DVWHZDWHU 'LVFKDUJH � ��� ����� ��� ����� ��� ����� ��� ����� ��� �����

�5XWKHUIRUG &UHHN 0LOH ���



7DEOH �� (VWLPDWHG PD[LPXP GDLO\ ZDWHU ZLWKGUDZDOV� DYHUDJH GDLO\ ZDVWHZDWHU SODQW GLVFKDUJHV�
DQG IORZ YROXPHV LQ WKH 'XFN 5LYHU ZKLFK FRXOG RFFXU GXULQJ GURXJKW FRQGLWLRQV LQ YDULRXV
\HDUV ZLWKLQ WKLV VWXG\ SHULRG ����� � ������

���� ���� ���� ���� ���� ����

'XFN

5LYHU

0LOH

$FWLYLW\

)ORZ

�FIV� LQ

��� RU

RXW ���

)ORZ LQ

5LYHU

�FIV�

)ORZ

�FIV� LQ

��� RU

RXW ���

)ORZ LQ

5LYHU

�FIV�

)ORZ

�FIV� LQ

��� RU

RXW ���

)ORZ LQ

5LYHU

�FIV�

)ORZ

�FIV� LQ

��� RU

RXW ���

)ORZ LQ

5LYHU

�FIV�

)ORZ

�FIV� LQ

��� RU

RXW ���

)ORZ LQ

5LYHU

�FIV�

)ORZ

�FIV� LQ

��� RU

RXW ���

)ORZ LQ

5LYHU

�FIV�

�����

XSVWUHDP RI

6KHOE\YLOOH ����� ����� ����� ����� ����� �����

�����

6KHOE\YLOOH

ZLWKGUDZDO � ��� ����� � ��� ����� � ��� ����� � ���� ����� � ���� ����� � ���� �����

�����

6KHOE\YLOOH

GLVFKDUJH � ��� ����� � ��� ����� � ��� ����� � ��� ����� � ��� ����� � ��� �����

�����

%HGIRUG &R�

ZLWKGUDZDO � ��� ����� � ��� ����� � ��� ����� � ��� ����� � ��� ����� � ��� �����

�����

/HZLVEXUJ

ZLWKGUDZDO � ��� ����� � ��� ����� � ���� ����� � ���� ����� � ���� ����� � ���� �����

�����

%LJ 5RFN

&UHHN LQIORZ � ��� ����� � ��� ����� � ��� ����� � ��� ����� � ��� ����� � ��� �����

�����

6SULQJ +LOO

ZLWKGUDZDO � ��� ����� � ��� ����� � ��� ����� � ��� ����� � ��� ����� � ��� �����

�����

)RXQWDLQ

&UHHN LQIORZ � ��� ����� � ��� ����� � ��� ����� � ��� ����� � ��� ����� � ��� �����

�����

&ROXPELD

ZLWKGUDZDO � ���� ����� � ���� ����� � ���� ����� � ���� ����� � ���� ���� � ���� ����

�����

5XWKHUIRUG

&UHHN LQIORZ � ��� ����� � ��� ����� � ��� ����� � ��� ����� � ��� ���� � ��� ����

�����

&ROXPELD

GLVFKDUJH � ��� ����� � ��� ����� � ���� ����� � ���� ����� � ���� ����� � ���� �����
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��

$V LQGLFDWHG LQ 7DEOH �� WKH IORZ LQ WKH ULYHU GXULQJ WKLV K\SRWKHWLFDO

GURXJKW SHULRG ZRXOG KDYH EHHQ ��� FIV GRZQVWUHDP IURP WKH

6KHOE\YLOOH ZDVWHZDWHU GLVFKDUJH �5LYHU 0LOH ������ DQG ��� FIV DW WKH

&ROXPELD JDXJH �5LYHU 0LOH ������� >)RU FRPSDULVRQ SXUSRVHV� WKH

DYHUDJH IORZ DW &ROXPELD GXULQJ WKH GULHVW PRQWK RI WKH \HDU

�6HSWHPEHU� LV ��� FIV� ��� WLPHV ZKDW LW FRXOG EH GXULQJ D VHYHUH

GURXJKW�@ ,Q WKLV K\SRWKHWLFDO ���� GURXJKW� WKH IORZ DW WKH &ROXPELD

JDXJH ZRXOG KDYH EHHQ ��� FIV� �� FIV PRUH WKDQ WKH 'LYLVLRQ RI :DWHU

3ROOXWLRQ &RQWURO RQH�GD\ PLQLPXP IORZ UHTXLUHPHQW ���� FIV�� DQG YHU\

FORVH WR WKH ��� FIV OHYHO SUHVHQWO\ XVHG E\ WKH 'LYLVLRQ WR HVWDEOLVK

WUHDWPHQW UHTXLUHPHQWV DW WKH &ROXPELD ZDVWHZDWHU SODQW�

��� 1(: 635,1* +,// )$&,/,7,(6

$V LQGLFDWHG LQ 6HFWLRQ ���� WKH WRZQ RI 6SULQJ +LOO SUHVHQWO\ SXUFKDVHV

ZDWHU IURP WKH &ROXPELD 3RZHU DQG :DWHU 6\VWHP� 6SULQJ +LOO DOVR VHOOV

VRPH RI WKLV ZDWHU WR WKH +LOOVERUR�7KRPSVRQ 6WDWLRQ 8WLOLW\ 'LVWULFW� ,Q

WKH IDOO RI ����� 6SULQJ +LOO GHFLGHG WR GHYHORS LWV RZQ ZDWHU LQWDNH DQG

WUHDWPHQW V\VWHP DQG� RQFH WKRVH IDFLOLWLHV DUH LQ RSHUDWLRQ� WR

GLVFRQWLQXH SXUFKDVLQJ ZDWHU IURP WKH &ROXPELD V\VWHP� 7KH +LOOVERUR�

7KRPSVRQ 6WDWLRQ 8WLOLW\ 'LVWULFW LV OLNHO\ WR FRQWLQXH WR EH VHUYHG E\

6SULQJ +LOO ZKHQ WKH QHZ V\VWHP EHFRPHV RSHUDWLRQDO� 7KH SURSRVHG

QHZ V\VWHP ZRXOG LQFOXGH D UDZ ZDWHU LQWDNH DQG SXPSLQJ VWDWLRQ DW

'XFN 5LYHU 0LOH ������ DQ ���LQFK GLDPHWHU� ��PLOH ORQJ SLSHOLQH WR

WUDQVSRUW ZDWHU WR D ZDWHU WUHDWPHQW SODQW QHDU WRZQ� DQG DQ LQLWLDO

SODQW FDSDFLW\ RI � PJG ���� FIV�� 6SULQJ +LOO KDV DSSURYDO IURP 7'(& WR

ZLWKGUDZ XS WR � PJG ���� FIV� IURP WKH 'XFN 5LYHU DW 5LYHU 0LOH �����

DQG WKH WUHDWPHQW SODQW SUREDEO\ ZRXOG EH H[SDQGHG XS WR WKLV FDSDFLW\

DV GHPDQG JURZV� 6SULQJ +LOO QRZ SODQV WR VWDUW FRQVWUXFWLRQ RI WKLV

QHZ V\VWHP LQ PLG�$SULO ���� DQG WR KDYH WKH ZDWHU WUHDWPHQW SODQW LQ

RSHUDWLRQ LQ 2FWREHU �����

7KLV QHZ ZDWHU WUHDWPHQW V\VWHP ZRXOG QRW UHVXOW LQ DQ\ FKDQJHV LQ WKH

IXWXUH XVH SURMHFWLRQV PDGH E\ WKH 8�6� *HRORJLFDO 6XUYH\ EHFDXVH WKH

ZDWHU GHPDQG IRU ERWK WKH 6SULQJ +LOO DQG WKH +LOOVERUR�7KRPSVRQ

6WDWLRQ 8WLOLW\ GLVWULFWV DOUHDG\ ZHUH LQFOXGHG LQ WKH HVWLPDWHV IRU WKH

0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHD �SUHVHQWHG LQ

7DEOHV � DQG ��� 7KH FRQVWUXFWLRQ DQG XVH RI WKLV LQWDNH ZRXOG DGG D



&KDSWHU �

��

QHZ ZLWKGUDZDO SRLQW DW 5LYHU 0LOH ����� DQG ZRXOG DIIHFW IORZV LQ WKH

ULYHU EHWZHHQ WKHUH DQG WKH &ROXPELD ZLWKGUDZDO SRLQW �5LYHU 0LOH

������� (VWLPDWHG IXWXUH ZDWHU ZLWKGUDZDOV DW WKH H[LVWLQJ &ROXPELD

3RZHU DQG :DWHU 6\VWHP LQWDNH ZRXOG EH UHGXFHG E\ WKH DPRXQW RI

ZDWHU WKDW ZRXOG EH ZLWKGUDZQ DW 'XFN 5LYHU 0LOH ������ 7KH HIIHFWV RI

WKHVH FKDQJHV KDYH EHHQ PDGH LQ 7DEOH � DQG DUH LQFRUSRUDWHG LQ WKH

UHPDLQGHU RI WKLV FKDSWHU� $V LQGLFDWHG� WKH QHZ FDSDFLW\ RI WKH 6SULQJ

+LOO ZDWHU WUHDWPHQW SODQW ZRXOG UHGXFH WKH GHPDQG SUHVHQWO\ EHLQJ PHW

E\ WKH H[LVWLQJ &ROXPELD 3RZHU DQG :DWHU 6\VWHP WUHDWPHQW SODQW�

��� ())(&76 21 5,9(5 )/2: � )8785( <($56

7KH RWKHU FROXPQV LQ 7DEOH � SUHVHQW HVWLPDWHG IORZV LQ WKH ULYHU GXULQJ

VLPLODU ZRUVW FDVH FRQGLWLRQV LQ WKH \HDUV ����� ����� ����� ����� DQG

����� UHVSHFWLYHO\� ,Q WKH \HDU ����� WKH IORZ GRZQVWUHDP IURP WKH

6KHOE\YLOOH GLVFKDUJH LV SURMHFWHG WR EH HVVHQWLDOO\ XQFKDQJHG IURP WKH

���� YDOXH �DSSUR[LPDWHO\ ��� FIV�� DQG WKH IORZ DW &ROXPELD ZRXOG EH

DSSUR[LPDWHO\ ��� FIV� URXJKO\ �� FIV DERYH WKH ��� FIV RQH�GD\

PLQLPXP IORZ UHTXLUHPHQW� 7KH IORZ DW WKH &ROXPELD JDXJH ZRXOG EH �

FIV EHORZ WKH ��� FIV PLQLPXP SUHVHQWO\ XVHG E\ WKH 'LYLVLRQ RI :DWHU

3ROOXWLRQ &RQWURO WR HVWDEOLVK WUHDWPHQW UHTXLUHPHQWV DW WKH &ROXPELD

ZDVWHZDWHU WUHDWPHQW SODQW�

,Q WKH \HDU ����� WKH IORZ GRZQVWUHDP IURP WKH 6KHOE\YLOOH ZDVWHZDWHU

GLVFKDUJH LV SURMHFWHG WR EH VOLJKWO\ DERYH ��� FIV� ODUJHO\ EHFDXVH RI DQ

DQWLFLSDWHG LQFUHDVH LQ WKH GLVFKDUJH YROXPH DW WKH 6KHOE\YLOOH

ZDVWHZDWHU WUHDWPHQW SODQW� $W WKH &ROXPELD JDXJH� WKH IORZ LV

SURMHFWHG WR EH MXVW XQGHU ��� FIV� YHU\ QHDU WKH ��� FIV PLQLPXP IORZ

UHTXLUHPHQW� *LYHQ WKH DFFXUDF\ RI VWUHDPIORZ PHDVXUHPHQWV DQG WKH

OLNHOLKRRG RI VRPH ORVV IURP WKH ULYHU MXVW XSVWUHDP IURP &ROXPELD� WKLV

DPRXQW RI ZLWKGUDZDO ��� FIV� ZRXOG DSSHDU WR EH DOO WKDW FRXOG EH

UHPRYHG IURP WKH ULYHU ZLWKRXW WDNLQJ D FKDQFH RI JRLQJ EHORZ WKH ���

FIV RQH�GD\ PLQLPXP IORZ OLPLW� 7KLV HVWLPDWHG GURXJKW FRQGLWLRQ IORZ

DOVR ZRXOG EH XVHG DV D EDVH IRU WUHDWPHQW UHTXLUHPHQWV DW WKH

&ROXPELD ZDVWHZDWHU WUHDWPHQW SODQW�
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)LJXUH �� 7KH SRWHQWLDO HIIHFWV RI DQWLFLSDWHG ZDWHU VXSSO\ ZLWKGUDZDOV DQG ZDVWHUZDWHU GLVFKDUJHV RQ IORZV

LQ WKH 'XFN 5LYHU GXULQJ SRVVLEOH GURXJKW FRQGLWLRQV LQ �����
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7KH FROXPQV LQ 7DEOH � ODEHOHG ����� ����� DQG ���� LQGLFDWH WKDW WKH

PLQLPXP IORZV IURP 1RUPDQG\ 5HVHUYRLU� VXSSOHPHQWHG ZLWK WKH

GLVFKDUJH IURP WKH 6KHOE\YLOOH ZDVWHZDWHU WUHDWPHQW SODQW� FRXOG PHHW

WKH DQWLFLSDWHG PD[LPXP GURXJKW FRQGLWLRQ GHPDQGV IRU WKH %HGIRUG

&RXQW\ DQG 0DUVKDOO &RXQW\ :DWHU 6HUYLFH $UHDV GXULQJ LQ HDFK RI

WKRVH \HDUV DQG VWLOO QRW DGYHUVHO\ DIIHFW RWKHU XVHV RI WKH ULYHU�

+RZHYHU� IXWXUH GHPDQGV RI WKH 0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\

:DWHU 6HUYLFH $UHD DERYH WKH HVWLPDWHG ���� ZLWKGUDZDO YROXPH ��� FIV�

FRXOG QRW EH PHW ZLWKRXW WDNLQJ D ULVN RI JRLQJ EHORZ WKH ��� FIV RQH�

GD\ PLQLPXP IORZ OLPLW DW WKH &ROXPELD JDXJH �5LYHU 0LOH ������� ,Q

����� WKH SDUW RI WKH PD[LPXP XVH GHPDQG ����� FIV� ZKLFK FRXOG QRW

EH PHW ZRXOG EH DSSUR[LPDWHO\ � FIV� %\ ����� WKH XQPHW GHPDQG

ZRXOG EH DSSUR[LPDWHO\ �� FIV� DQG E\ ����� WKH XQPHW GHPDQG ZRXOG

EH DSSUR[LPDWHO\ �� FIV� 7KURXJKRXW WKLV HQWLUH SHULRG� WKH IORZ LQ WKH

'XFN 5LYHU GXULQJ GURXJKW FRQGLWLRQV ZRXOG EH PXFK OHVV WKDQ WKH ���

FIV PLQLPXP SUHVHQWO\ EHLQJ XVHG WR HVWDEOLVK WUHDWPHQW UHTXLUHPHQWV

DW WKH &ROXPELD ZDVWHZDWHU WUHDWPHQW SODQW�

)LJXUH � LV D JUDSK LOOXVWUDWLQJ ZKDW WKH SRWHQWLDO IORZ OHYHOV LQ WKH 'XFN

5LYHU FRXOG EH GXULQJ VHYHUH GURXJKW FRQGLWLRQV LQ ����� $V LQGLFDWHG

LQ )LJXUH �� WKH HIIHFWV RI WKH ZDWHU ZLWKGUDZDOV DQG GLVFKDUJHV LQ WKH

%HGIRUG &RXQW\ DQG 0DUVKDOO &RXQW\ :DWHU 6HUYLFH $UHDV ZRXOG UHGXFH

WKH LQLWLDO GLVFKDUJH IURP 1RUPDQG\ 'DP GRZQ WR DERXW ��� FIV IURP

WKH PRXWK RI %LJ 5RFN &UHHN GRZQVWUHDP WR WKH 6SULQJ +LOO LQWDNH �5LYHU

0LOH ���� DQG GRZQ WR DERXW ��� FIV IURP WKHUH WR WKH &ROXPELD DUHD

�5LYHU 0LOH ����� ,I WKH 6SULQJ +LOO LQWDNH ZDV ZLWKGUDZLQJ LWV SURSRVHG

PD[LPXP RI ��� FIV DQG DOO RI WKH UHPDLQLQJ GHPDQG IRU ZDWHU LQ WKH

0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHD ZRXOG EH PHW E\

ZLWKGUDZLQJ ZDWHU IURP WKH ULYHU DW WKH SUHVHQW &ROXPELD 3RZHU DQG

:DWHU ZLWKGUDZDO VLWH� WKH UHPDLQLQJ IORZ ZRXOG EH DURXQG �� FIV LQ WKH

VL[�PLOH UHDFK IURP WKH &ROXPELD ZDWHU LQWDNH GRZQVWUHDP WR WKH

&ROXPELD ZDVWHZDWHU GLVFKDUJH� )URP WKHUH� WKH IORZ LQ WKH ULYHU ZRXOG

ULVH ZLWK WKH LQSXW IURP VHYHUDO FUHHNV WR DERXW ��� FIV DW 5LYHU 0LOH����
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7KH SURMHFWLRQV DERXW IORZ LQ WKH 'XFN 5LYHU GXULQJ IXWXUH \HDUV DVVXPH

WKDW 1RUPDQG\ 5HVHUYRLU FRXOG DOZD\V SURYLGH ��� FIV RI IORZ DW

6KHOE\YLOOH GXULQJ ORZ UDLQIDOO SHULRGV� 1RUPDQG\ 5HVHUYRLU DOVR LV

ZKHUH WKH 'XFN 5LYHU 8WLOLW\ &RPPLVVLRQ �'58&� ZLWKGUDZV ZDWHU WR

PHHW WKH QHHGV RI 7XOODKRPD DQG 0DQFKHVWHU� LQ &RIIHH &RXQW\� :DWHU

GHPDQG LQ &RIIHH &RXQW\ DOVR ZLOO FRQWLQXH WR JURZ LQ IXWXUH \HDUV� DQG

WKRVH SRWHQWLDOO\ FRPSHWLQJ GHPDQGV KDYH WR EH LQFOXGHG LQ WKLV

HYDOXDWLRQ�

'XULQJ WKH GURXJKW RI ���������� WKH DQQXDO UDLQIDOO WRWDO IRU WKH 'XFN

5LYHU ZDWHUVKHG DERYH 1RUPDQG\ 'DP ZDV OHVV WKDQ �� LQFKHV �DQ

KLVWRULF ORZ�� 'LVFKDUJHV IURP WKH GDP WR PHHW GRZQVWUHDP IORZ

REMHFWLYHV FDXVHG WKH ZDWHU OHYHO LQ WKH UHVHUYRLU WR GURS QHDUO\ �� IHHW

EHORZ LWV QRUPDO RSHUDWLQJ WDUJHW E\ ODWH IDOO ����� 5HGXFWLRQV LQ WKH

GLVFKDUJH YROXPH GXULQJ WKH ZLQWHU PRQWKV RI ��������� KHOSHG WR

PLQLPL]H WKH GHFOLQH LQ ODNH OHYHO� ,Q VSLWH RI WKH GURXJKW� '58& ZDV

DEOH WR PHHW LWV DYHUDJH GDLO\ ZLWKGUDZDO RI ��� PJG ���� FIV� LQ ERWK

���� DQG �����

%\ ����� WKH '58& DYHUDJH GDLO\ ZLWKGUDZDO IURP 1RUPDQG\ 5HVHUYRLU

KDG JURZQ WR ��� PJG ���� FIV� DQG WKH V\VWHP ZDV FRQVLGHULQJ DQ

H[SDQVLRQ WR �� PJG ����� FIV�� 79$ HYDOXDWHG ZKDW ZRXOG KDSSHQ WR

WKH UHVHUYRLU HOHYDWLRQ LI '58& KDG EHHQ ZLWKGUDZLQJ �� PJG IRU ZDWHU

VXSSO\ GXULQJ WKH ��������� GURXJKW� 7KLV HYDOXDWLRQ DVVXPHG WKDW

WKH SUHVHQW OHYHO RI PLQLPXP GLVFKDUJHV IURP 1RUPDQG\ 'DP ZHUH LQ

HIIHFW ���� FIV LQ ZLQWHU� ��� FIV LQ VXPPHU�� 7KH UHVXOWV VKRZHG WKDW

WKH ZDWHU OHYHO LQ 1RUPDQG\ 5HVHUYRLU ZRXOG KDYH EHHQ GUDZQ GRZQ WR

�� IHHW EHORZ WKH QRUPDO RSHUDWLQJ WDUJHW E\ 1RYHPEHU �� ����� 7KLV

ZDWHU OHYHO ZRXOG QRW KDYH SUHYHQWHG '58& IURP PHHWLQJ LWV ZDWHU

GHPDQG� KRZHYHU� SRRU ZDWHU TXDOLW\ FRQGLWLRQV H[LVWLQJ LQ WKH GHHSHU

ZDWHU RI 1RUPDQG\ 5HVHUYRLU PLJKW KDYH PDGH WUHDWPHQW PRUH GLIILFXOW

DQG PRUH H[SHQVLYH� 7KHVH UHVXOWV VKRZ WKDW� HYHQ GXULQJ D VHYHUH

GURXJKW� 1RUPDQG\ 5HVHUYRLU LV FDSDEOH RI SURYLGLQJ ��� FIV RI ZDWHU WR

PHHW GRZQVWUHDP IORZ REMHFWLYHV DQG VXSSO\LQJ ZDWHU WR PHHW WKH IXWXUH

GHPDQGV RI &RIIHH &RXQW\�
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7KH 1HHGV $QDO\VLV GRFXPHQWHG WKDW WKH PLQLPXP IORZ EHLQJ SURYLGHG

E\ 1RUPDQG\ 5HVHUYRLU� VXSSOHPHQWHG E\ ZDVWHZDWHU WUHDWPHQW SODQW

GLVFKDUJHV� LV H[SHFWHG WR PHHW WKH ZDWHU VXSSO\ DQG ZDWHU TXDOLW\

FRQWURO QHHGV RI WKH %HGIRUG &RXQW\ DQG 0DUVKDOO &RXQW\ :DWHU 6HUYLFH

$UHDV GXULQJ ZRUVW FDVH IORZ FRQGLWLRQV WKURXJKRXW WKH VWXG\ SHULRG �WR

WKH \HDU ������ (YHQ DW WKH HQG RI WKLV ���\HDU SHULRG� WKH IORZ

UHPDLQLQJ LQ WKH ULYHU GRZQVWUHDP IURP WKH /HZLVEXUJ ZDWHU ZLWKGUDZDO

SRLQW ZRXOG EH DW OHDVW ��� FIV� ZKLFK VKRXOG EH VXIILFLHQW WR HQVXUH WKDW

FODVVLILHG XVHV LQ WKDW SDUW RI WKH ULYHU DUH QRW SUHFOXGHG RU WKUHDWHQHG�

7KH PLQLPXP IORZ EHLQJ SURYLGHG E\ 1RUPDQG\ 'DP� DFFRPSDQLHG E\

DQWLFLSDWHG IXWXUH UHWXUQ IORZV IURP ZDVWHZDWHU WUHDWPHQW SODQWV� LV

H[SHFWHG WR VXSSO\ XS WR �� FIV IRU ZDWHU VXSSO\ XVH WR WKH

0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHD� 7KLV OHYHO RI

GHPDQG LV SURMHFWHG WR RFFXU LQ WKLV VHUYLFH DUHD GXULQJ GURXJKW

FRQGLWLRQV VWDUWLQJ DIWHU WKH \HDU ����� :LWKGUDZDOV HTXLYDOHQW WR WKH

HVWLPDWHG ���� GHPDQG ZRXOG UHGXFH WKH ZRUVW FDVH ULYHU IORZ WR ���

FIV GRZQVWUHDP IURP WKH &ROXPELD ZDWHU VXSSO\ LQWDNH� DOO WKDW FRXOG EH

ZLWKGUDZQ IURP WKH ULYHU ZLWKRXW WDNLQJ D FKDQFH RI JRLQJ EHORZ WKH ���

FIV RQH�GD\ LQVWUHDP IORZ OLPLW� )XWXUH GHPDQG DERYH �� FIV

�LQFUHDVLQJO\ OLNHO\ WR RFFXU LQ WKH \HDUV DIWHU ����� ZRXOG KDYH WR EH

PHW E\ RWKHU ZDWHU VXSSO\ DOWHUQDWLYHV� ,I WKH DGGLWLRQDO IXWXUH GHPDQG

ZDV WR EH PHW IURP RQH RU PRUH ZDWHU VXSSO\ VRXUFHV� WKH HVWLPDWHV

LQGLFDWH WKDW WKH QHZ VRXUFHV ZRXOG QHHG WR VXSSO\ DV PXFK DV �� PJG

��� FIV� E\ WKH \HDU �����

'XULQJ GURXJKW FRQGLWLRQV� ZDWHU GHPDQG LQ WKH 0DXU\�VRXWKHUQ

:LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHD LV HVWLPDWHG WR UHDFK �� PJG ���

FIV� DIWHU WKH \HDU ����� ,I WKH 6SULQJ +LOO LQWDNH DQG ZDWHU WUHDWPHQW

SODQW DUH EURXJKW LQWR VHUYLFH DQG DUH RSHUDWHG DV SUHVHQWO\ SURSRVHG�

WKH GHPDQG RQ WKH &ROXPELD 3RZHU DQG :DWHU SODQW FRXOG UHDFK WKLV

YROXPH GXULQJ GURXJKW FRQGLWLRQV VRPH WLPH EHWZHHQ ���� DQG �����

,QIRUPDWLRQ SURYLGHG E\ &ROXPELD 3RZHU DQG :DWHU 6\VWHPV LQGLFDWHV

WKDW VSDFH OLPLWDWLRQV PD\ SUHYHQW H[SDQVLRQ RI WKHLU H[LVWLQJ ZDWHU

WUHDWPHQW SODQW EH\RQG DERXW �� PJG FDSDFLW\� 7KLV VSDFH OLPLWDWLRQ

PD\ EHFRPH DQ LPSRUWDQW FRQVLGHUDWLRQ GXULQJ DQ\ GLVFXVVLRQ DERXW

DOWHUQDWLYH ZD\V WR PHHW WKH IXWXUH ZDWHU QHHGV RI WKH VHUYLFH DUHD�
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$URXQG WKH \HDU ����� ZLWKGUDZDOV WR PHHW WKH ZDWHU VXSSO\ QHHGV RI

WKH 0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHD GXULQJ

GURXJKW FRQGLWLRQV PD\ FDXVH WKH IORZ LQ WKH 'XFN 5LYHU WR GURS EHORZ

WKH ��� FIV OHYHO QRZ XVHG WR UHJXODWH WKH &ROXPELD ZDVWHZDWHU SODQW

GLVFKDUJH� ,I IORZ LQ WKH ULYHU DW WKH ZDVWHZDWHU GLVFKDUJH SRLQW GRHV IDOO

EHORZ ��� FIV� WKH SODQW PD\ QHHG WR PHHW PRUH VWULQJHQW �DQG PRUH

H[SHQVLYH� ZDVWHZDWHU WUHDWPHQW UHTXLUHPHQWV�

2YHUDOO� WKH 1HHGV $QDO\VLV LQGLFDWHV WKDW WKH 'XFN 5LYHU FDQ PHHW WKH

ZDWHU VXSSO\ QHHGV LQ WKH %HGIRUG &RXQW\ DQG 0DUVKDOO &RXQW\ :DWHU

6HUYLFH $UHDV WKURXJKRXW WKH ���\HDU VWXG\ SHULRG� )RU WKH

0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ 6HUYLFH $UHD� WKH DQDO\VLV LGHQWLILHG

ERWK ZKHQ XQPHW QHHGV ZRXOG EHJLQ WR RFFXU �DIWHU DERXW ����� DQG WKH

HVWLPDWHG DGGLWLRQDO QHHG IRU ZDWHU WKDW ZRXOG KDYH WR EH PHW LQ VRPH

ZD\ GXULQJ YDULRXV \HDUV �DV PXFK DV � PJG >� FIV@ LQ ����� � PJG >��

FIV@ LQ ����� DQG �� PJG >�� FIV@ LQ ������ 7KHVH DPRXQWV RI ZDWHU

ZRXOG EH QHHGHG RQO\ GXULQJ H[WHQGHG GURXJKW FRQGLWLRQV� ZKHQ

GHPDQG ZDV DW LWV PD[LPXP DQG QHDUO\ DOO RI WKH IORZ LQ WKH ULYHU ZDV

VXSSOLHG E\ WKH PLQLPXP GLVFKDUJH IURP 1RUPDQG\ 'DP�


