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7KLV FKDSWHU IRFXVHV RQ ZKDW KDV EHHQ GRQH WR LGHQWLI\ DQG HYDOXDWH

DOWHUQDWLYHV WKDW ZRXOG PHHW WKH IXWXUH QHHGV IRU ZDWHU LQ WKH

0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHD� )RXU DFWLRQ

DOWHUQDWLYHV KDYH EHHQ HYDOXDWHG LQ GHWDLO� DQG HDFK RI WKRVH DOWHUQDWLYHV

LV GHVFULEHG� DORQJ ZLWK WKH QR DFWLRQ DOWHUQDWLYH� 7KH FKDSWHU LQFOXGHV

D FRPSDULVRQ RI WKHVH DOWHUQDWLYHV DQG D VXPPDU\ RI WKHLU SRWHQWLDO

HQYLURQPHQWDO HIIHFWV� 7KH ODVW VHFWLRQ LQ WKLV FKDSWHU LQGLFDWHV WKH

SUHVHQW VWDWXV FRQFHUQLQJ WKH LGHQWLILFDWLRQ RI D SUHIHUUHG DOWHUQDWLYH IRU

PHHWLQJ IXWXUH ZDWHU QHHGV LQ WKLV VHUYLFH DUHD�

��� $/7(51$7,9(6 &216,'(5('

'UDIW UHVXOWV RI WKH QHHGV DQDO\VLV ZHUH UHYLHZHG DQG GLVFXVVHG E\ 79$

VWDII DQG UHSUHVHQWDWLYHV IURP VHYHUDO IHGHUDO� VWDWH� ORFDO� DQG ZDWHU

VXSSO\ DJHQFLHV EHIRUH WKH ILQDO YHUVLRQ RI WKDW UHSRUW ZDV SUHSDUHG� $OO

RI WKH LQGLYLGXDOV ZKR UHYLHZHG WKH 1HHGV $QDO\VLV UHSRUW ZHUH LQYLWHG WR

VXJJHVW ZD\V RI PHHWLQJ WKH DGGLWLRQDO ZDWHU VXSSO\ QHHGV LW LGHQWLILHG�

2QFH VLPLODU FRQFHSWV ZHUH FRPELQHG� WKH OLVW RI SRVVLELOLWLHV LQFOXGHG

�� GLIIHUHQW VXJJHVWLRQV� 7KHVH VXJJHVWLRQV ZHUH VRUWHG LQWR JURXSV

EDVHG RQ ZKHWKHU WKH\ ZRXOG DSSO\ ZLWKLQ WKH 0DXU\�VRXWKHUQ

:LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHD� ZLWKLQ WKH UHPDLQGHU RI WKH

'XFN 5LYHU EDVLQ� RU LQYROYH VRPH DUHD RXWVLGH RI WKLV ZDWHUVKHG �7DEOH

��� %ULHI GHVFULSWLRQV RI WKHVH VXJJHVWLRQV ZHUH HYDOXDWHG E\ 79$ VWDII

PHPEHUV IDPLOLDU ZLWK ZDWHU VXSSO\ LVVXHV WR LGHQWLI\ WKH PRVW YLDEOH

VXJJHVWLRQV EDVHG RQ ZKHWKHU WKH\ ZRXOG SURYLGH VXIILFLHQW ZDWHU WR WKH

&ROXPELD DUHD ZLWKRXW LQYROYLQJ REYLRXVO\ XQDFFHSWDEOH LPSDFWV RQ WKH

HQYLURQPHQW RU WKH ORFDO HFRQRP\�

7KH IRXU DOWHUQDWLYHV WKDW GHYHORSHG GXULQJ WKLV HYDOXDWLRQ SURFHVV

LQFOXGHG WZR ZKLFK ZRXOG EH LPSOHPHQWHG ZLWKLQ WKH ORFDO ZDWHU VHUYLFH

DUHD �D UHVHUYRLU LQ WKH )RXQWDLQ &UHHN ZDWHUVKHG� DQG D GRZQVWUHDP

LQWDNH RQ WKH 'XFN 5LYHU�� RQH WKDW ZRXOG DIIHFW RWKHU SDUWV RI WKH 'XFN

5LYHU ZDWHUVKHG �UDLVH WKH 1RUPDQG\ SRRO OHYHO�� DQG RQH WKDW ZRXOG

DIIHFW DQ DUHD RXWVLGH RI WKH 'XFN 5LYHU EDVLQ �DQ LQWDNH RQ 7LPV )RUG
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7DEOH �� 6XJJHVWHG ZD\V RI PHHWLQJ WKH DQWLFLSDWHG QHHG IRU DGGLWLRQDO

ZDWHU VXSSO\ LQ WKH 0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU

6HUYLFH $UHD�

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

x )LQLVK &ROXPELD 'DP

x %XLOG )RXQWDLQ &UHHN 5HVHUYRLU >DW (OHYDWLRQ ���@

x %XLOG VRPH RWKHU IXOO�SRRO UHVHUYRLU LQ WKH DUHD

x %XLOG D UXQ�RI�WKH�FUHHN UHVHUYRLU RQ )RXQWDLQ &UHHN >HOHY� ���@

x ,QFUHDVH FDSDFLW\ RI WKH SRRO XSVWUHDP IURP WKH H[LVWLQJ &ROXPELD &LW\ GDP

x &RQVWUXFW D ZDWHU LQWDNH DW 5LYHU 0LOH ��� WR VXSSO\ WKH 0DXU\ &RXQW\ DQG

VRXWKHUQ :LOOLDPVRQ &RXQW\ ZDWHU V\VWHPV

x &RQVWUXFW D ZDWHU LQWDNH DW 5LYHU 0LOH ��� WR KHOS VXSSO\ WKLV VHUYLFH DUHD

x *URXQG ZDWHU � LQWHUFHSW � WR �� FIV ORVV DORQJ 'XFN 5LYHU

x ,PSURYH WKH ULYHU KDELWDW GRZQVWUHDP IURP 5LYHU 0LOH ��� DQG UHTXHVW D

ZDYLHU IURP WKH 6WDWH IRU WKDW UHDFK GXULQJ GURXJKWV >GRZQ WR �� FIV@

x 'LVFKDUJH WKH &ROXPELD ZDVWHZDWHU FORVHU WR WKH ZDWHU LQWDNH

x 3XPS ZDWHU GRZQVWUHDP RI WKH VHZDJH RXWIDOO WR WKH &ROXPELD &LW\ GDP SRRO

x 5HF\FOH ZDVWH ZDWHU

x *R WR D FORVHG�ORRS V\VWHP DW &ROXPELD

6XJJHVWLRQV ZLWKLQ WKH 'XFN 5LYHU ZDWHUVKHG

x +LJKHU GLVFKDUJH IURP 1RUPDQG\ 5HVHUYRLU

x 5H�HYDOXDWH 1RUPDQG\ JXLGH FXUYH

x 5DLVH 1RUPDQG\ SRRO HOHYDWLRQ

x %XLOG RII�VWUHDP VWRUDJH WR KDUYHVW IORRG ZDWHU �DFWLYH RU SDVVLYH ILOOLQJ�

x 5DLVH DQG UHSDLU /LOODUG 0LOO GDP WR DXJPHQW LWV XVH DV D VRXUFH

x 5HORFDWH WKH /HZLVEXUJ ZDVWHZDWHU RXWIDOO WR WKH 'XFN 5LYHU

x 'ULOO ZHOOV LQ WKH ZDWHUVKHG

x 5HGXFH LUULJDWLRQ ZLWKGUDZDOV DQG GHYHORS D SODQ WR FRPSHQVDWH IDUPHUV

x 5HTXLUH LQGXVWULDO ZDWHU FRQVHUYDWLRQ

x 5HTXLUH UHWXUQ RI DOO ZLWKGUDZDOV IURP WKH 'XFN 5LYHU

x ,PSRVH PDQGDWRU\ UHGXFWLRQV GXULQJ GURXJKWV

x :DWHU FRQVHUYDWLRQ WKURXJK SULFLQJ DQG RWKHU PHDVXUHV� ZLWKGUDZDO FKDUJHV

x :DWHU UDWHV � -DFN SULFH XS SDVW ���� JSG XVH� LQGH[ WR UDLQIDOO UHFRUGV

x 3URPRWH EHWWHU FRRSHUDWLRQ EHWZHHQ ZDWHU V\VWHPV �FRQVROLGDWLRQV"�

x :DWHU DOORFDWLRQ IRUPXOD � FRQVHQVXV DSSURDFK

x 0DQDJH IXWXUH JURZWK� UHFRJQL]H ZDWHU OLPLWV

x 5HVWULFW IXWXUH JURZWK

x (GXFDWH WKH SXEOLF DERXW WKH LQWHJUDWHG QDWXUH RI ZDWHU XVH

x (VWDEOLVK DQ >DQQXDO@ LQWHQVLYH ZDWHU XVH�DYDLODELOLW\ DVVHVVPHQW SURJUDP

6XJJHVWLRQV LQYROYLQJ D ZLGHU DUHD

x 3LSH ZDWHU LQ IURP VRPH RWKHU VRXUFH �LQWHU�EDVLQ WUDQVIHU�

x 3LSHOLQH EHWZHHQ 7LPV )RUG DQG 1RUPDQG\ 5HVHUYRLUV

x 'LVFKDUJH $UQROG (QJLQHHULQJ FRROLQJ ZDWHU LQWR 'XFN

x %X\ ZDWHU IURP QHDUE\ V\VWHPV

x 6HDUFK IRU QHDUE\ JURXQGZDWHU VRXUFH�V�
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5HVHUYRLU�� 7KHVH DOWHUQDWLYHV ZRXOG SURYLGH ZDWHU DW GLIIHUHQW ORFDWLRQV

DORQJ WKH OHQJWK RI WKH 'XFN 5LYHU� (DFK RI WKHVH IRXU DFWLRQ

DOWHUQDWLYHV� DORQJ ZLWK WKH QR DFWLRQ DOWHUQDWLYH� LV GHVFULEHG LQ D

IROORZLQJ VHFWLRQ RI WKLV FKDSWHU�

$OO RI WKH DFWLRQ DOWHUQDWLYHV LQFOXGHG LQ WKLV HYDOXDWLRQ LQFRUSRUDWH

WKUHH EDVLF DVVXPSWLRQV� (DFK RI WKHVH DOWHUQDWLYHV DVVXPHV WKDW

IXWXUH ZDWHU GHPDQG LQ WKHVH ZDWHU VHUYLFH DUHDV ZLOO QRW H[FHHG WKH

SURMHFWLRQV PDGH E\ WKH 86*6 �86*6� ����� RU DGYHUVHO\ DIIHFW WKH IORZ

SURMHFWLRQV LQ WKH ULYHU PDGH LQ WKH 1HHGV $QDO\VLV �79$� �����

VXPPDUL]HG LQ &KDSWHU ��� 7KHVH DOWHUQDWLYHV DOVR DVVXPH WKDW

1RUPDQG\ 'DP ZLOO FRQWLQXH WR GLVFKDUJH DW OHDVW ��� FIV IRU ZDWHU

TXDOLW\ FRQWURO DW 6KHOE\YLOOH DQG XS WR �� FIV IRU ZDWHU VXSSO\ XVH LQ WKH

%HGIRUG &RXQW\ :DWHU 6HUYLFH $UHD� )LQDOO\� WKHVH DOWHUQDWLYHV� OLNH WKH

86*6 SURMHFWLRQV� DVVXPH WKDW QR QHZ� ODUJH� ZDWHU�FRQVXPLQJ

LQGXVWULHV ZRXOG ORFDWH LQ DQ\ RI WKH ZDWHU VHUYLFH DUHDV LQ WKH XSSHU

'XFN 5LYHU EDVLQ� ,I DQ\ RI WKHVH DVVXPSWLRQV FHDVH WR DSSO\ GXULQJ WKH

UHPDLQGHU RI WKH SODQQLQJ SHULRG �WKURXJK ������ WKH DPRXQW RI ZDWHU

DYDLODEOH IRU XVH LQ WKH &ROXPELD DUHD FRXOG EH UHGXFHG� (DFK DFWLRQ

DOWHUQDWLYH LQFOXGHV WKH IOH[LELOLW\ WR DGMXVW WR WKH DFWXDO ZDWHU GHPDQG

GXULQJ HDUOLHU \HDUV RI WKH SODQQLQJ SHULRG� KRZHYHU� WKH DPRXQW RI

ZDWHU HDFK DOWHUQDWLYH FRXOG SURYLGH ZRXOG EH OLPLWHG E\ WKH ZDWHU

VRXUFH RU WKH FDSDFLW\ RI WKH VXSSO\ V\VWHP� HVSHFLDOO\ ODWHU LQ WKH

SODQQLQJ SHULRG�

7KH GHVFULSWLRQV RI WKH DFWLRQ DOWHUQDWLYHV SUHVHQWHG LQ WKLV

SURJUDPPDWLF (,6 DUH QRW DV GHWDLOHG DV GHVFULSWLRQV LQ RWKHU� PRUH

VSHFLILF (,6 GRFXPHQWV IRU WZR UHDVRQV� �� QRQH RI WKHVH SURMHFWV ZRXOG

KDYH WR EH LQ RSHUDWLRQ XQWLO ZDWHU GHPDQG LQ WKH &ROXPELD DUHD

H[FHHGV WKH DYDLODEOH PLQLPXP VXSSO\ �VRPH WLPH DIWHU ������ DQG ��

79$ LV QRW SURSRVLQJ WR GHVLJQ RU FRQVWUXFW DQ\ RI WKHVH IDFLOLWLHV� ,Q

WKLV (,6� WKHVH DFWLRQ DOWHUQDWLYHV KDYH EHHQ JHQHUDOO\ GHVFULEHG LQ OLJKW

RI WKHLU FRQFHSWXDO QDWXUH DW WKLV HDUO\ VWDJH� ,I DQG ZKHQ D GHFLVLRQ LV

PDGH WR SURYLGH VRPH DGGLWLRQDO ZDWHU IRU WKH 0DXU\�VRXWKHUQ

:LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHD� WKH VSRQVRUV ZRXOG GHWHUPLQH

WKH VSHFLILF SXUSRVHV RI HDFK SURMHFW DQG ZRXOG GHYHORS VLWH�VSHFLILF

SODQV IRU WKH YDULRXV IDFLOLWLHV� $V WKRVH SODQV DUH GHYHORSHG DQG

SURSRVDOV DUH PDGH� GHWDLOHG� VLWH�VSHFLILF HYDOXDWLRQV RI HQYLURQPHQWDO

HIIHFWV ZRXOG EH FRQGXFWHG� LI UHTXLUHG DQG DV DSSURSULDWH� XQGHU 1(3$�
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,I WKH EDVLF SODQV IRU WKDW SURMHFW DUH VLPLODU WR RQH RI WKH DOWHUQDWLYHV

FRYHUHG LQ WKLV SURJUDPPDWLF (,6� PDQ\ SDUWV RI WKDW HYDOXDWLRQ FRXOG

XVH LQIRUPDWLRQ SUHVHQWHG KHUH�

$V LQGLFDWHG LQ 6HFWLRQ ���� WKH SXUSRVHV RI WKLV (,6 DUH WR HYDOXDWH WKH

QHHG IRU ZDWHU LQ WKH XSSHU 'XFN 5LYHU DUHD� LGHQWLI\ SRVVLEOH ZD\V WR

PHHW WKDW QHHG� DQG WR HYDOXDWH WKH SRWHQWLDO HQYLURQPHQWDO HIIHFWV RI

VHYHUDO YLDEOH DOWHUQDWLYHV� ([KDXVWLYH GHWDLO DERXW WKH SRVVLEOH

FRPSRQHQWV RI WKHVH DOWHUQDWLYHV LV QRW UHTXLUHG WR FRPSOHWH WKLV

SUHOLPLQDU\ HYDOXDWLRQ �SURJUDPPDWLF UHYLHZ� RI WKHLU SRWHQWLDO HIIHFWV RQ

QDWXUDO DQG FXOWXUDO UHVRXUFHV SUHVHQW LQ WKH DUHD�

��� $/7(51$7,9( $ � &217,18( 72 86( 35(6(17 6285&(6
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8QGHU WKLV DOWHUQDWLYH� QR DGGLWLRQDO VRXUFHV ZRXOG EH XVHG WR DXJPHQW

WKH H[LVWLQJ ZDWHU VXSSO\ IRU WKH 0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\

:DWHU 6HUYLFH $UHD� 7KH 6SULQJ +LOO ZDWHU WUHDWPHQW SODQW SUREDEO\

ZRXOG FRPH RQ OLQH DQG ZRXOG H[SDQG WR LWV SURSRVHG GHVLJQ FDSDFLW\ RI

� PJG �� FIV�� &ROXPELD 3RZHU DQG :DWHU 6\VWHPV SUREDEO\ ZRXOG

LQFUHDVH WKH FDSDFLW\ RI WKH H[LVWLQJ ZDWHU WUHDWPHQW SODQW DV PXFK DV

WKH DYDLODEOH VSDFH ZRXOG DOORZ �XS WR �� PJG >�� FIV@�� ,I WKH GHPDQG

IRU ZDWHU LQFUHDVHV EH\RQG HLWKHU WKH FDSDFLW\ RI WKH WUHDWPHQW SODQW RU

WKH �� PJG ��� FIV� DYDLODEOH IURP WKH PLQLPXP IORZ LQ WKH 'XFN 5LYHU

SURYLGHG E\ WKH UHOHDVHV DW 1RUPDQG\ 'DP� ORFDO RIILFLDOV ZRXOG KDYH WR

XVH UDWLRQLQJ RU RWKHU FRQVHUYDWLRQ PHDVXUHV WR PDLQWDLQ ZDWHU VHUYLFH

GXULQJ GURXJKW FRQGLWLRQV� 8QGHU VHYHUH GURXJKW FRQGLWLRQV� 7'(&

PLJKW FRQVLGHU DGGLWLRQDO ZLWKGUDZDOV IURP WKH ULYHU� OHDYLQJ OHVV WKDQ

��� FIV RI PLQLPXP IORZ WR VXSSRUW LQVWUHDP XVHV� %\ ����� GURXJKW

FRQGLWLRQ IORZV LQ WKH ULYHU FRXOG EH VLPLODU WR ZKDW LV LOOXVWUDWHG LQ

)LJXUH ��

$GRSWLRQ RI WKLV DOWHUQDWLYH ZRXOG QRW KDYH DQ\ GHILQDEOH DGGLWLRQDO FRVW�

KRZHYHU� LW DOVR ZRXOG QRW VXSSO\ DQ\ DGGLWLRQDO ZDWHU WR PHHW SURMHFWHG

QHHGV RI WKLV ZDWHU VHUYLFH DUHD� 6RPH H[SHQVH ZRXOG EH UHTXLUHG WR

H[SDQG WKH H[LVWLQJ ZDWHU WUHDWPHQW SODQW LQ &ROXPELD WR KDQGOH DOO RI

WKH ZDWHU SUHVHQWO\ DYDLODEOH LQ WKH ULYHU�
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8QGHU WKLV DOWHUQDWLYH� D UHVHUYRLU ZRXOG EH FRQVWUXFWHG RQ )RXQWDLQ

&UHHN ZLWK VXIILFLHQW VWRUDJH FDSDFLW\ WR PHHW WKH IXWXUH ZDWHU VXSSO\

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

7KH SRVVLEOH SURMHFW HYDOXDWHG LQ WKLV (,6 DVVXPHV WKDW D GDP ZRXOG EH

FRQVWUXFWHG DW )RXQWDLQ &UHHN 0LOH ���� MXVW XSVWUHDP IURP LWV PRXWK DW

'XFN 5LYHU 0LOH ������ $W WKDW ORFDWLRQ� WKH )RXQWDLQ &UHHN ZDWHUVKHG

LQFOXGHV DSSUR[LPDWHO\ ��� VTXDUH PLOHV �86$&(� ����D�� 7KH PDLQ

GDP ZRXOG EH DERXW ���� IHHW ORQJ DQG WZR VDGGOH GDPV ZRXOG KDYH WR

EH EXLOW DFURVV ORZ SRLQWV ZHVW RI WKH PDLQ GDP� $OO WKUHH RI WKHVH GDPV

SUREDEO\ ZRXOG EH HDUWKILOO RU URFNILOO VWUXFWXUHV� KRZHYHU� WKH VRXUFH RI

WKH ILOO PDWHULDO KDV QRW \HW EHHQ LGHQWLILHG� $ VSLOOZD\ ZRXOG EH

FRQVWUXFWHG� SHUKDSV H[FDYDWHG LQ URFN MXVW HDVW RI WKH PDLQ GDP VLWH�

,I WKH QRUPDO IXOO SRRO RI WKLV UHVHUYRLU ZDV DW HOHYDWLRQ ��� IHHW� LW ZRXOG

FRYHU DSSUR[LPDWHO\ ����� DFUHV RI ODQG ZKHQ ILOOHG� %HFDXVH HDUWKILOO

DQG URFNILOO GDP VWUXFWXUHV DUH QRW GHVLJQHG WR EH RYHUWRSSHG GXULQJ

IORRGV� WKH UHVHUYRLU DOVR ZRXOG KDYH WR LQFOXGH WKH FDSDFLW\ WR KROG IORRG

ZDWHU DQG SDVV LW RYHU WKH VSLOOZD\� 3UHOLPLQDU\ VWXGLHV VXJJHVW WKDW WKH

UHVHUYRLU SURSHUW\ ZRXOG KDYH WR LQFOXGH HQRXJK ODQG WR FRQWDLQ WKH

ZDWHU GXULQJ D SRVVLEOH PD[LPXP IORRG �86$&(� ����D�� 7KLV ZRXOG

LQFUHDVH WKH WRWDO UHVHUYRLU SURSHUW\ WR LQFOXGH DSSUR[LPDWHO\ �����

DFUHV RI ODQG� $SSUR[LPDWHO\ ����� DFUHV RI WKLV ODQG DOUHDG\ LV LQ SXEOLF

RZQHUVKLS EHFDXVH LW ZDV DFTXLUHG WR EH SDUW RI &ROXPELD 5HVHUYRLU�

7KH UHPDLQLQJ DSSUR[LPDWHO\ ��� DFUHV RI ODQG UHTXLUHG IRU WKLV FRQFHSW

RI D )RXQWDLQ &UHHN UHVHUYRLU ZRXOG KDYH WR EH DFTXLUHG IURP SULYDWH

RZQHUV� 7KH OLNHO\ DUHD LQ ZKLFK WKLV SURMHFW ZRXOG EH EXLOW LV LOOXVWUDWHG

LQ )LJXUH ��

$FWXDO FRQVWUXFWLRQ RI WKH UHVHUYRLU ZRXOG LQYROYH ERWK FOHDULQJ DFWLYLWLHV

RYHU DW OHDVW ����� DFUHV DQG H[WHQVLYH FRQVWUXFWLRQ ZRUN DW VSHFLILF

VLWHV� %XLOGLQJV� EULGJHV� DQG RWKHU SRWHQWLDO XQGHUZDWHU KD]DUGV LQ WKH

SURSRVHG UHVHUYRLU SRRO DUHD ZRXOG EH UHPRYHG RU OHYHOHG� 7KH H[LVWLQJ

YHJHWDWLRQ LQ WKH SRRO DUHD ZRXOG EH NQRFNHG GRZQ RU FXW� PDUNHWDEOH

WLPEHU ZRXOG EH VROG� DQG PXFK RI WKH UHPDLQLQJ ZRRG\ GHEULV ZRXOG EH

EXUQHG� (DFK RI WKH GDP VWUXFWXUHV ZRXOG EH FRQVWUXFWHG E\ PRYLQJ

URFN DQG HDUWK IURP WKH ERUURZ VLWHV WR WKH GHVLUHG ORFDWLRQ� ZKHUH LW

ZRXOG EH SODFHG DQG VKDSHG DSSURSULDWHO\� 'XULQJ HDFK SDUW RI WKH
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FRQVWUXFWLRQ SURFHVV� D YDULHW\ RI HURVLRQ FRQWURO PHDVXUHV ZRXOG EH

XVHG WR PLQLPL]H LPSDFWV WR WKH DGMDFHQW VWUHDPV DQG DV UHTXLUHG E\ WKH

13'(6 SHUPLWV IRU WKH SURMHFW�

7KLV UHVHUYRLU ZRXOG OLNHO\ EH UHTXLUHG WR SURYLGH D FRQWLQXRXV UHOHDVH RI

DW OHDVW ILYH FIV WR VXSSRUW H[LVWLQJ XVHV LQ WKH VKRUW UHDFK RI )RXQWDLQ

&UHHN GRZQVWUHDP IURP WKH GDP� 3UHOLPLQDU\ HYDOXDWLRQV LQGLFDWH WKDW�

HYHQ ZLWK WKH ILYH FIV FRQWLQXRXV UHOHDVH� WKH UHVHUYRLU ZRXOG EH FDSDEOH

RI VXSSO\LQJ D FRQVWDQW ZDWHU ZLWKGUDZDO RI �� PJG ��� FIV�� LQFOXGLQJ

GXULQJ VHYHUH GURXJKW FRQGLWLRQV �86$&(� ����D�� 7KLV DPRXQW RI ZDWHU

SURGXFWLRQ IURP WKH UHVHUYRLU DVVXPHV WKDW DSSURSULDWH PHDVXUHV ZRXOG

EH WDNHQ WR PLQLPL]H SRWHQWLDO ZDWHU ORVVHV WKURXJK OHDNDJH LQWR WKH

JURXQG �86$&(� ����E�� 7KH ZDWHU VXSSO\ LQWDNH ZRXOG QHHG WR EH D

PXOWL�OHYHO VWUXFWXUH ORFDWHG LQ WKH GHHSHVW SDUW RI WKH UHVHUYRLU� :DWHU

IURP WKLV LQWDNH SUREDEO\ ZRXOG EH SLSHG WR D QHZ WUHDWPHQW IDFLOLW\�

WKHQ WR WKH H[LVWLQJ ILQLVKHG ZDWHU GLVWULEXWLRQ V\VWHP� :KLOH QR

ORFDWLRQ IRU WKH QHZ ZDWHU WUHDWPHQW SODQW KDV EHHQ LGHQWLILHG� WKH

OHQJWK RI WKH SUREDEOH ���LQFK SLSHOLQH ZRXOG EH DERXW ILYH PLOHV� 7KH

WHFKQLTXHV WKDW ZRXOG EH XVHG WR EXLOG WKLV SLSHOLQH ZRXOG EH WKH VDPH

DV WKRVH GHVFULEHG XQGHU $OWHUQDWLYH & �6HFWLRQ �����

$Q RUGHU RI PDJQLWXGH FRVW RI WKLV DOWHUQDWLYH �LQ )< ���� GROODUV� LV ���

PLOOLRQ� LQFOXGLQJ WKH FRVW RI EX\LQJ WKH DGGLWLRQDO ODQG DQG EXLOGLQJ WKH

UHVHUYRLU� WKH PXOWL�OHYHO LQWDNH� DQG WKH SLSHOLQH� 7KLV HVWLPDWH GRHV

QRW LQFOXGH WKH FRVWV RI WKH DGGLWLRQDO ZDWHU WUHDWPHQW SODQW RU DQ\

RSHUDWLRQDO FRVWV� ,W GRHV LQFOXGH DFTXLULQJ DSSUR[LPDWHO\ ��� DFUHV RI

ODQG IRU WKH UHVHUYRLU� DSSUR[LPDWHO\ �� DFUHV RI SHUPDQHQW SLSHOLQH

HDVHPHQW� DQG DSSUR[LPDWHO\ �� DFUHV RI FRQVWUXFWLRQ HDVHPHQW DORQJ

WKH SLSHOLQH URXWH� 7KH DQWLFLSDWHG �� PJG RI VXVWDLQHG ZLWKGUDZDO

DYDLODEOH IURP WKLV UHVHUYRLU ZRXOG EH HQRXJK ZDWHU �E\ LWVHOI� WR PHHW

WKH SURMHFWHG QHHGV RI WKH 0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU

6HUYLFH $UHD WKURXJK DW OHDVW ����� 7KH SRVVLEOH HIIHFWV RI WKLV

DOWHUQDWLYH RQ IORZV LQ WKH 'XFN 5LYHU GXULQJ GURXJKW FRQGLWLRQV LQ ����

DUH LOOXVWUDWHG RQ )LJXUH ��

'5'$ DQG WKH ORFDO ZDWHU V\VWHPV DUH EHJLQQLQJ WR FRQVLGHU D SRVVLEOH

YDULDWLRQ RI WKLV DOWHUQDWLYH WKDW ZRXOG PRGLI\ ZKHUH DQG KRZ ZDWHU

ZRXOG EH ZLWKGUDZQ DQG WUHDWHG� 8QGHU WKLV YDULDWLRQ� WKH GDP ZRXOG

EH PRGLILHG WR LQFOXGH D PXOWL�OHYHO LQWDNH VWUXFWXUH DQG PRUH WKDQ D
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PLQLPXP DPRXQW RI ZDWHU ZRXOG EH GLVFKDUJHG LQWR WKH ORZHU SDUW RI

)RXQWDLQ &UHHN DQG WKH 'XFN 5LYHU� 7KH DGGLWLRQDO ZDWHU ZRXOG EH

ZLWKGUDZQ IURP WKH ULYHU DW RU QHDU WKH H[LVWLQJ UDZ ZDWHU LQWDNH LQ

&ROXPELD DQG ZRXOG EH WUHDWHG LQ RU QHDU WKH H[LVWLQJ WUHDWPHQW SODQW�

1R QHZ UDZ ZDWHU SLSHOLQH ZRXOG EH UHTXLUHG� KRZHYHU� DGGLWLRQDO LQWDNH

DQG WUHDWPHQW FDSDFLW\ ZRXOG KDYH WR EH FRQVWUXFWHG DW RU QHDU WKH VLWH

RI WKH H[LVWLQJ WUHDWPHQW SODQW� 7KLV YDULDWLRQ KDV QRW EHHQ HYDOXDWHG LQ

WKLV (,6 EHFDXVH QR SURMHFWLRQV KDYH \HW EHHQ PDGH FRQFHUQLQJ WKH

QHFHVVDU\ FKDQJHV LQ WKH GHVLJQ RI WKH GDP RU KRZ WKH UHVHUYRLU ZRXOG

EH RSHUDWHG GXULQJ QRUPDO DQG GURXJKW FRQGLWLRQV� ,I WKH EDVLF FRQFHSW

RI EXLOGLQJ D ZDWHU VXSSO\ UHVHUYRLU LQ WKH )RXQWDLQ &UHHN ZDWHUVKHG LV

SXUVXHG� WKLV DQG RWKHU YDULDWLRQV FRXOG DQG VKRXOG EH HYDOXDWHG DV

SDUW RI WKH GHYHORSPHQW RI WKH GHWDLOHG SURMHFW SURSRVDO�

��� $/7(51$7,9( & � '2:1675($0 :$7(5 ,17$.(

8QGHU WKLV DOWHUQDWLYH� IXWXUH ZDWHU QHHGV LQ WKH &ROXPELD DUHD ZRXOG

EH PHW E\ ZLWKGUDZLQJ ZDWHU DW WZR ORFDWLRQV DORQJ WKH OHQJWK RI WKH

'XFN 5LYHU� &ROXPELD 3RZHU DQG :DWHU 6\VWHPV 6\VWHPV ZRXOG

FRQWLQXH WR XVH WKH ZDWHU VXSSO\ LQWDNH DW 'XFN 5LYHU 0LOH ����� WR WKH

PD[LPXP FDSDFLW\ RI WKDW WUHDWPHQW SODQW ��� PJG DIWHU SODQQHG

PRGLILFDWLRQV�� :KHQ ZDWHU GHPDQG JURZV EH\RQG WKLV FDSDFLW\� D UDZ

ZDWHU LQWDNH VWUXFWXUH DQG DQ DVVRFLDWHG SXPSLQJ VWDWLRQ ZRXOG EH

FRQVWUXFWHG RQ WKH 'XFN 5LYHU VRPHZKHUH GRZQVWUHDP IURP WKH PRXWK

RI &DWKH\V &UHHN �'XFN 5LYHU 0LOH ������� SHUKDSV LQ WKH YLFLQLW\ RI

.HWWOH 0LOO� 'XFN 5LYHU 0LOH ���� $ SLSHOLQH �DSSUR[LPDWHO\ �� PLOHV

ORQJ� ZRXOG EH EXLOW IURP WKH LQWDNH ORFDWLRQ WR WKH VLWH RI D QHZ ZDWHU

WUHDWPHQW SODQW DQG WR FRQQHFW WR WKH H[LVWLQJ ZDWHU GLVWULEXWLRQ V\VWHP�

0RUH WKDQ OLNHO\� D ERRVWHU VWDWLRQ DOVR ZRXOG KDYH WR EH EXLOW WR PRYH

WKH ZDWHU RYHU D KLJK SRLQW DORQJ WKH SLSHOLQH URXWH� 7KH QHZ ZDWHU

WUHDWPHQW SODQW FRXOG EH FRQVWUXFWHG DW DQ\ VXLWDEOH ORFDWLRQ DORQJ WKH

SLSHOLQH URXWH� DQG FRXOG EH EXLOW LQ SKDVHV� WR UHDFK WKH DQWLFLSDWHG ��

PJG ��� FIV� FDSDFLW\ E\ ����� 7KH DUHD OLNHO\ WR EH DIIHFWHG E\ WKLV

DOWHUQDWLYH LV LOOXVWUDWHG LQ )LJXUH ��

7KH LQWDNH DQG SXPSLQJ VWDWLRQ ZRXOG RFFXS\ DSSUR[LPDWHO\ RQH DFUH RI

ODQG DGMDFHQW WR WKH ULYHU� 7KH ERRVWHU VWDWLRQ DOVR ZRXOG RFFXS\ DQ

DSSUR[LPDWH RQH DFUH VLWH� &RQVWUXFWLRQ RI WKH LQWDNH ZRXOG LQYROYH
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GLVWXUELQJ D VPDOO DUHD LQ DQG DORQJ WKH VKRUH RI WKH ULYHU DQG EXLOGLQJ D

FRQFUHWH RU VLPLODU VWUXFWXUH LQ WKH ZDWHU� %RWK SXPSLQJ VWDWLRQV ZRXOG

EH IDLUO\ W\SLFDO EXLOGLQJV FRQVWUXFWHG WR KRXVH WZR RU PRUH SXPSV�

HOHFWULFDO FRQWUROV� DQG� SUREDEO\� EDFNXS SRZHU JHQHUDWLRQ HTXLSPHQW�

7KH SLSHOLQH WKDW ZRXOG FRQQHFW WKHVH IDFLOLWLHV WR WKH QHZ WUHDWPHQW

SODQW DQG H[LVWLQJ ZDWHU GLVWULEXWLRQ V\VWHP SUREDEO\ ZRXOG EH EXLOW

PRUH RU OHVV DORQJ WKH 6WDWH +LJKZD\ �� ULJKW�RI�ZD\� ,I WKLV SLSHOLQH GLG

IROORZ 6WDWH +LJKZD\ ��� LW ZRXOG FURVV WKH 'XFN 5LYHU QHDU

:LOOLDPVSRUW DQG YDULRXV VPDOOHU VWUHDPV LQ WKH 3RSODU &UHHN DQG

*UHHQOLFN &UHHN ZDWHUVKHGV� 7R EH FDSDEOH RI VXSSO\LQJ XS WR �� PJG RI

ZDWHU� WKLV SLSHOLQH ZRXOG QHHG WR EH DSSUR[LPDWHO\ �� LQFKHV LQ

GLDPHWHU�

7KLV SLSHOLQH �DQG WKH SLSHOLQHV GHVFULEHG DV SDUWV RI RWKHU DOWHUQDWLYHV�

ZRXOG OLNHO\ EH EXLOW XVLQJ GXFWLOH LURQ SLSH FRPSOHWHO\ EXULHG LQ WKH

JURXQG� 7KH SLSHOLQH ZRXOG OLNHO\ UHTXLUH D SHUPDQHQW HDVHPHQW

DSSUR[LPDWHO\ �� IHHW LQ ZLGWK DQG D VKRUW�WHUP FRQVWUXFWLRQ HDVHPHQW

DERXW �� IHHW ZLGH�

'XULQJ FRQVWUXFWLRQ RI WKH SLSHOLQH� DSSURSULDWH HURVLRQ FRQWURO

PHDVXUHV� VXFK DV VLOW IHQFLQJ DQG KD\ EDOHV� ZRXOG EH LQVWDOOHG LQ

DFFRUGDQFH ZLWK DSSOLFDEOH EHVW PDQDJHPHQW SUDFWLFHV DQG WHUPV RI WKH

UHTXLUHG 13'(6 FRQVWUXFWLRQ VWRUPZDWHU GLVFKDUJH SHUPLWV� 7UHHV DQG

EUXVK ZLWKLQ WKH ULJKW RI ZD\ ZRXOG EH FOHDUHG� PDUNHWDEOH WLPEHU ZRXOG

EH VROG� DQG RWKHU ZRRG\ GHEULV ZRXOG EH EXUQHG RU EXULHG� %DFNKRHV�

WUHQFKLQJ PDFKLQHV� PHFKDQLFDO ULSSHUV� DQG�RU GULOOLQJ DQG EODVWLQJ

ZRXOG EH XVHG WR H[FDYDWH D WUHQFK DERXW VL[ IHHW GHHS� 6RLO UHPRYHG

IURP WKH WUHQFK ZRXOG EH VWRFNSLOHG IRU ODWHU XVH DQG� LQ DJULFXOWXUDO

DUHDV� WRSVRLO ZRXOG EH VHJUHJDWHG IURP GHHSHU VRLO OD\HUV�

2QFH WKH WUHQFK ZDV GXJ� VHJPHQWV RI SLSH ZRXOG EH ODLG HQG WR HQG

XVLQJ VSHFLDO VWULQJLQJ HTXLSPHQW� &UHZV ZRXOG FRQQHFW LQGLYLGXDO

VHJPHQWV WRJHWKHU WR IRUP ORQJHU VHFWLRQV ZKLFK ZRXOG EH ORZHUHG LQWR

WKH WUHQFK E\ VLGH�ERRP WUDFWRUV� 5RFN DQG VRLO UHPRYHG GXULQJ

WUHQFKLQJ ZRXOG EH XVHG WR ILOO WKH GLWFK� WKHQ WKH VXUIDFH ZRXOG EH

JUDGHG DQG UHYHJHWDWHG WR DSSUR[LPDWH RULJLQDO FRQWRXU DQG WR PHHW

VSHFLILF DJUHHPHQWV ZLWK WKH ODQGRZQHUV�
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'LIIHUHQW FRQVWUXFWLRQ WHFKQLTXHV ZRXOG EH UHTXLUHG ZKHUH WKH SLSHOLQH

ZRXOG KDYH WR EH ODLG DFURVV PDMRU URDGZD\V� UDLOURDGV� RU VWUHDPV�

%RULQJ DQG GLUHFWLRQDO GULOOLQJ WHFKQLTXHV� RIWHQ XVHG WR FURVV OLQHDU

IHDWXUHV VXFK DV PDMRU URDGV RU UDLOURDGV� ZRXOG DOORZ WKH SLSHOLQH WR EH

EXLOW ZLWKRXW GLVWXUELQJ DFWLYLWLHV RQ WKH JURXQG VXUIDFH� 7KH IOXPH

FURVVLQJ WHFKQLTXH� VRPHWLPHV XVHG WR FURVV IORZLQJ FUHHNV� LQYROYHV

EXLOGLQJ WHPSRUDU\ GDPV XSVWUHDP DQG GRZQVWUHDP IURP WKH FURVVLQJ

VLWH DQG SDVVLQJ WKH VWUHDP IORZ WKURXJK IOXPHV GXULQJ WKH VKRUW SHULRG

RI WLPH ZKHQ WKH SLSHOLQH LV EHLQJ EXLOW XVLQJ D IDLUO\ FRQYHQWLRQDO

WUHQFKLQJ WHFKQLTXH�

%HIRUH YDULRXV SDUWV RI WKH SLSHOLQH ZRXOG EH SODFHG LQ VHUYLFH� WKH\

ZRXOG EH IOXVKHG DQG K\GURVWDWLFDOO\ WHVWHG� :DWHU ZRXOG EH SXPSHG

LQWR WKH OLQH DQG SUHVVXUL]HG IRU VHYHUDO KRXUV WR GHWHUPLQH LI DQ\ OHDNV

ZHUH SUHVHQW� 0RVW OLNHO\� ZDWHU IRU WKLV K\GURVWDWLF WHVWLQJ ZRXOG EH

GUDZQ IURP WKH IXWXUH VXSSO\ VRXUFH�

7KH RUGHU RI PDJQLWXGH FRVW RI WKLV DOWHUQDWLYH �LQ )< ���� GROODUV� LV

��� PLOOLRQ� 7KLV HVWLPDWH LQFOXGHV WKH FRVW RI EXLOGLQJ WKH LQWDNH� WKH

SXPSLQJ VWDWLRQ� ERRVWHU VWDWLRQ� DQG WKH ���PLOH SLSHOLQH EXW H[FOXGHV

WKH FRVW RI WKH QHZ ZDWHU WUHDWPHQW SODQW� $SSUR[LPDWHO\ RQH DFUH RI

ODQG IRU WKH LQWDNH� DSSUR[LPDWHO\ RQH DFUH RI ODQG IRU WKH ERRVWHU

VWDWLRQ� DSSUR[LPDWHO\ �� DFUHV RI SHUPDQHQW SLSHOLQH HDVHPHQW� DQG

DSSUR[LPDWHO\ �� DFUHV RI FRQVWUXFWLRQ HDVHPHQW ZRXOG KDYH WR EH

DFTXLUHG� 0XFK RI WKH SLSHOLQH FRXOG EH EXLOW DORQJ H[LVWLQJ KLJKZD\

ULJKWV�RI�ZD\� KRZHYHU� VRPH HDVHPHQWV RYHU SULYDWH SURSHUW\ ZRXOG

KDYH WR EH DFTXLUHG� ,I ZLWKGUDZDOV IURP WKH ULYHU EHWZHHQ 1RUPDQG\

DQG WKH &ROXPELD DUHD GLG QRW H[FHHG WKH SURMHFWLRQV GHVFULEHG LQ

6HFWLRQ ���� WKH �� PJG FDSDFLW\ RI WKLV SLSHOLQH FRXOG SURYLGH HQRXJK

DGGLWLRQDO ZDWHU WR PHHW WKH SURMHFWHG QHHGV RI WKH 0DXU\�VRXWKHUQ

:LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHD WKURXJK ����� 7KH SRVVLEOH

HIIHFWV RI WKLV DOWHUQDWLYH RQ IORZV LQ WKH 'XFN 5LYHU GXULQJ GURXJKW

FRQGLWLRQV LQ ���� DUH LOOXVWUDWHG RQ )LJXUH ��

��� $/7(51$7,9( ' � 5$,6( 1250$1'< 322/ /(9(/

7KLV DOWHUQDWLYH ZRXOG SURYLGH PRUH ZDWHU WR WKH &ROXPELD DUHD E\

LQFUHDVLQJ WKH PLQLPXP IORZ WKDW FRXOG EH UHOHDVHG IURP 1RUPDQG\



&
K
D
S
WH
U
�

�
�

��

��

���

���

���

���

���

���

���

���

���

���

������������������������

'XFN 5LYHU 0LOH

6
WU
H
D
P

)
OR
Z

�F
IV
�

��� FIV PLQLPXP DW

'XFN 5LYHU 0LOH

�����

)LJXUH �� 7KH SRWHQWLDO HIIHFWV RI D GRZQVWUHDP ZDWHU VXSSO\ VRXUFH �$OWHUQDWLYH &� RQ IORZV LQ WKH 'XFN 5LYHU

GXULQJ SRVVLEOH GURXJKW FRQGLWLRQV LQ �����

6
K
H
OE
\
Y
LO
OH

:
D
V
WH
Z
D
WH
U
2
X
WI
D
OO

%
LJ
5
R
F
N
&
UH
H
N
&
R
Q
IO
X
H
Q
F
H
�

Z
LW
K
/
H
Z
LV
E
X
UJ

:
D
V
WH
Z
D
WH
U

)
R
X
Q
WD
LQ

&
UH
H
N
&
R
Q
IO
X
H
Q
F
H

&
R
OX
P
E
LD
:
D
V
WH
Z
D
WH
U
2
X
WI
D
OO

/
H
LS
H
UV

&
UH
H
N
&
R
Q
IO
X
H
Q
F
H

%
LJ
%
LJ
E
\
&
UH
H
N
&
R
Q
IO
X
H
Q
F
H

&
D
WK
H
\
V
&
UH
H
N
&
R
Q
IO
X
H
Q
F
H

5
X
WK
H
UI
R
UG

&
UH
H
N
&
R
Q
IO
X
H
Q
F
H
�
Z
LW
K
6
S
UL
Q
J
+
LO
O
:
D
V
WH
Z
D
WH
U

&
R
OX
P
E
LD
,Q
WD
N
H

1
R
�
�

&
R
OX
P
E
LD
,Q
WD
N
H
1
R
�
�

/
H
Z
LV
E
X
UJ

,Q
WD
N
H

%
H
G
IR
UG

&
R
X
Q
W\

8
WL
OL
W\

'
LV
WU
LF
W
,Q
WD
N
H

'LVFKDUJH IURP

1RUPDQG\ 'DP
6
K
H
OE
\
Y
LO
OH
,Q
WD
N
H

6
S
UL
Q
J
+
LO
O
,Q
WD
N
H



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

��

5HVHUYRLU� 7KH DGGLWLRQDO IORZ ZRXOG EH PDGH SRVVLEOH E\ UDLVLQJ WKH

KHLJKW RI 1RUPDQG\ 'DP� LQFUHDVLQJ WKH YROXPH RI ZDWHU WKDW FRXOG EH

VWRUHG LQ WKH UHVHUYRLU� DQG XVLQJ WKDW DGGLWLRQDO ZDWHU WR LQFUHDVH WKH

PLQLPXP GLVFKDUJH WR WKH 'XFN 5LYHU� ,I WKH HDUWKHQ DQG FRQFUHWH

SRUWLRQV RI 1RUPDQG\ 'DP ZHUH UDLVHG E\ ILYH IHHW �IURP HOHYDWLRQ ��� WR

��� IHHW�� WKH QRUPDO PD[LPXP SRRO HOHYDWLRQ RI WKH UHVHUYRLU FRXOG EH

LQFUHDVHG IURP ��� WR ��� IHHW DQG WKH QRUPDO PLQLPXP SRRO HOHYDWLRQ

ZRXOG EH LQFUHDVHG IURP ��� WR ��� IHHW� 7KH VXUIDFH DUHD RI WKH IXOO

SRRO UHVHUYRLU ZRXOG LQFUHDVH E\ ��� DFUHV �IURP ����� DFUHV WR �����

DFUHV�� 7KH LQFUHDVH LQ WKH YROXPH RI WKH UHVHUYRLU ZRXOG SURYLGH WKH

VSDFH WR VWRUH DQ DGGLWLRQDO ����� PLOOLRQ JDOORQV RI ZDWHU� ZKLFK FRXOG

EH XVHG WR LQFUHDVH WKH PLQLPXP VXPPHU VHDVRQ GLVFKDUJH IURP ��� WR

��� FIV� 7KH DUHD DIIHFWHG E\ WKLV DOWHUQDWLYH LV LOOXVWUDWHG RQ )LJXUH ��

$GRSWLRQ RI WKLV DOWHUQDWLYH ZRXOG LQYROYH FRQVWUXFWLRQ DFWLYLW\ DW

1RUPDQG\ 'DP DQG DW ORFDWLRQV DOO DURXQG WKH PDUJLQV RI WKH UHVHUYRLU�

$W 1RUPDQG\ 'DP� DGGLWLRQDO HDUWK DQG URFN ZRXOG EH DGGHG WR UDLVH

WKH KHLJKW DQG VWUHQJWKHQ WKH HDUWKILOO SDUW RI WKH GDP� ,Q DGGLWLRQ� WKH

FRQFUHWH VSLOOZD\ ZRXOG EH UHEXLOW WR UDLVH LW WR WKH QHZ RSHUDWLQJ KHLJKW�

$W SUHVHQW� WKH TXDQWLWLHV RI FRQFUHWH DQG ILOO PDWHULDO UHTXLUHG IRU WKLV

ZRUN KDYH QRW EHHQ GHWHUPLQHG DQG WKH VRXUFH RI WKH ILOO PDWHULDO KDV

QRW EHHQ LGHQWLILHG�

$ YDULHW\ RI URDGV DQG UHFUHDWLRQDO IDFLOLWLHV DURXQG 1RUPDQG\ 5HVHUYRLU

ZRXOG KDYH WR EH PRGLILHG RU UHORFDWHG LI WKH QRUPDO SRRO OHYHO ZDV

UDLVHG� 7KH 5LOH\ &UHHN 5RDG EULGJH RYHU WKH UHVHUYRLU ZRXOG KDYH WR EH

UDLVHG� DORQJ ZLWK WKH DSSURDFKHV WR WKDW EULGJH� 6RPH RI WKH URDGV DQG

EXLOGLQJV LQ WKH %DUWRQ 6SULQJV DQG &HGDU 3RLQW SXEOLF XVH DUHDV ZRXOG

KDYH WR EH UDLVHG RU UHORFDWHG� $W OHDVW VRPH RI WKH VL[ H[LVWLQJ ERDW

ODXQFKLQJ UDPSV DQG DVVRFLDWHG SDUNLQJ ORWV DURXQG WKH UHVHUYRLU ZRXOG

KDYH WR EH PRGLILHG RU UHORFDWHG� ,Q DGGLWLRQ� WKH EDQG RI H[LVWLQJ

VKRUHOLQH DOO DURXQG WKH UHVHUYRLU ZKLFK ZRXOG EHFRPH SDUW RI WKH

QRUPDO SRRO ZRXOG KDYH WR EH FOHDUHG� $OO RI WKLV FRQVWUXFWLRQ DFWLYLW\

ZRXOG EH FRQGXFWHG XVLQJ DSSURSULDWH PHWKRGV WR PLQLPL]H WKH

SRWHQWLDO LPSDFWV DQG FRPSO\ ZLWK WKH FRQVWUXFWLRQ 13'(6 SHUPLWV�

3UHOLPLQDU\ 79$ PRGHOLQJ VWXGLHV VXJJHVW WKDW� HYHQ GXULQJ D VHYHUH

GURXJKW� WKLV DOWHUQDWLYH FRXOG SURYLGH DQ DGGLWLRQDO �� FIV RI PLQLPXP

IORZ LQ WKH ULYHU ZLWKRXW GUDZLQJ WKH 1RUPDQG\ 5HVHUYRLU SRRO HOHYDWLRQ
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DQ\ ORZHU LQ 2FWREHU DQG 1RYHPEHU WKDQ ZRXOG RFFXU XQGHU SUHVHQW

FRQGLWLRQV� ,I ZLWKGUDZDOV IURP WKH ULYHU EHWZHHQ 1RUPDQG\ DQG WKH

&ROXPELD DUHD GLG QRW H[FHHG WKH SURMHFWLRQV GHVFULEHG LQ 6HFWLRQ ����

WKH LQFUHDVHG PLQLPXP IORZ LQ WKH ULYHU FRXOG SURYLGH XS WR �� PJG ���

FIV� IRU ZDWHU VXSSO\ WR WKH &ROXPELD DUHD� HQRXJK WR PHHW WKH ZDWHU

GHPDQG HVWLPDWHG WR RFFXU LQ WKDW VHUYLFH DUHD DURXQG WKH \HDU ����

�7DEOH ��� 7KLV OHYHO RI PLQLPXP IORZ� KRZHYHU� ZRXOG EH � PJG �� FIV�

VKRUW RI WKH WRWDO GHPDQG LQ WKH 0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\

:DWHU 6HUYLFH $UHD WKDW LV HVWLPDWHG WR RFFXU E\ ����� :KHQ WKH IXOO ��

PJG ��� FIV� GHPDQG GRHV RFFXU� RWKHU VXSSO\ RU FRQVHUYDWLRQ PHDVXUHV

ZRXOG KDYH WR EH GHYHORSHG WR PHHW WKH ODVW �� SHUFHQW RI WKLV QHHG� 7KH

SRWHQWLDO HIIHFWV RI WKLV DOWHUQDWLYH RQ IORZV LQ WKH 'XFN 5LYHU GXULQJ

GURXJKW FRQGLWLRQV LQ ���� DUH LOOXVWUDWHG RQ )LJXUH ��

$Q RUGHU RI PDJQLWXGH FRVW RI WKLV DOWHUQDWLYH �LQ )< ���� GROODUV� LV ��

PLOOLRQ� 7KLV HVWLPDWH LQFOXGHV DOO QHFHVVDU\ VWUXFWXUDO PRGLILFDWLRQV WR

1RUPDQG\ 'DP DQG DOO DVVRFLDWHG URDGZD\ DQG IDFLOLW\ FKDQJHV DURXQG

1RUPDQG\ 5HVHUYRLU� 7KH HVWLPDWH H[FOXGHV WKH FRVW RI DQ\ DGGLWLRQDO

ZDWHU WUHDWPHQW FDSDFLW\� 1R DGGLWLRQDO ODQG ZRXOG KDYH WR EH DFTXLUHG

WR LPSOHPHQW WKLV DOWHUQDWLYH EHFDXVH DOO RI WKH DIIHFWHG DUHD LV SDUW RI

WKH 1RUPDQG\ 'DP UHVHUYDWLRQ�

��� $/7(51$7,9( ( � 7,06 )25' 3,3(/,1(

7KLV DOWHUQDWLYH ZRXOG LQYROYH PHHWLQJ WKH IXWXUH GHPDQG LQ WKH

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

WKH IORZ RI WKH 'XFN 5LYHU ZLWK ZDWHU IURP 7LPV )RUG 5HVHUYRLU �LQ WKH

(ON 5LYHU ZDWHUVKHG�� 8QGHU WKLV DOWHUQDWLYH� D UDZ ZDWHU LQWDNH DQG

SXPSLQJ VWDWLRQ ZRXOG EH FRQVWUXFWHG RQ HLWKHU RI WZR QRUWKHUQ DUPV RI

7LPV )RUG 5HVHUYRLU �WKH /RVW &UHHN RU +XUULFDQH &UHHN HPED\PHQWV��

,Q DGGLWLRQ� DQ DSSUR[LPDWH ���PLOH SLSHOLQH ZRXOG EH FRQVWUXFWHG WR

PRYH WKH ZDWHU WR D VXLWDEOH GLVFKDUJH SRLQW RQ WKH 'XFN 5LYHU� SHUKDSV

QHDU WKH 6WDWH +LJKZD\ �� EULGJH FURVVLQJ QHDU 6KHOE\YLOOH �5LYHU 0LOH

����� $ VHFRQG SXPSLQJ VWDWLRQ ZRXOG EH UHTXLUHG WR ERRVW WKH ZDWHU

RYHU WKH (ON�'XFN ZDWHUVKHG GLYLGH� /LNHO\ DUHDV WR EH DIIHFWHG E\ WKLV

DOWHUQDWLYH DUH LOOXVWUDWHG LQ )LJXUH ���

&RQVWUXFWLRQ RI WKLV DOWHUQDWLYH ZRXOG LQFOXGH EXLOGLQJ WKH LQWDNH� LQLWLDO

SXPSLQJ VWDWLRQ� ERRVWHU VWDWLRQ� SLSHOLQH� DQG GLVFKDUJH� 7KH PXOWL�
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)LJXUH �� 7KH SRWHQWLDO HIIHFWV RI UDLVLQJ WKH 1RUPDQG\ SRRO OHYHO �$OWHUQDWLYH '� RQ IORZV LQ WKH 'XFN
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1RUPDQG\ 'DP

)LJXUH �� 7KH SRWHQWLDO HIIHFWV RI UDLVLQJ WKH 1RUPDQG\ SRRO OHYHO �$OWHUQDWLYH '� RQ IORZV LQ WKH 'XFN

5LYHU GXULQJ SRVVLEOH GURXJKW FRQGLWLRQV LQ �����
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OHYHO LQWDNH ZRXOG EH EXLOW RXW LQ WKH HPED\PHQW DQG WKH DVVRFLDWHG

SXPSLQJ VWDWLRQ ZRXOG EH EXLOW RQ KLJK JURXQGDORQJ WKH VKRUH�

&RQVWUXFWLRQ RI WKH LQWDNH ZRXOG LQYROYH GLVWXUELQJ D VPDOO DUHD LQ WKH

UHVHUYRLU ZKHUH D FRQFUHWH RU VLPLODU VWUXFWXUH ZRXOG EH EXLOW� 7KH

SXPSLQJ VWDWLRQ ZRXOG EH D IDLUO\ W\SLFDO EXLOGLQJ FRQVWUXFWHG WR KRXVH

WZR RU PRUH SXPSV� HOHFWULFDO FRQWUROV� DQG� SUREDEO\� EDFNXS SRZHU

JHQHUDWLRQ HTXLSPHQW� 7KH ERRVWHU VWDWLRQ� WR EH ORFDWHG DW D FRQYHQLHQW

VLWH DORQJ WKH SLSHOLQH URXWH� ZRXOG EH VLPLODU WR WKH SXPSLQJ VWDWLRQ

DORQJ WKH UHVHUYRLU�

7KH SLSHOLQH SUREDEO\ ZRXOG EH EXLOW PRUH RU OHVV DORQJ H[LVWLQJ URDG

ULJKWV�RI�ZD\� LQFOXGLQJ 6WDWH +LJKZD\ ��� ,I WKLV SLSHOLQH ZDV URXWHG WR

IROORZ 6WDWH +LJKZD\ ��� LW ZRXOG FURVV (DVW )RUN 0XOEHUU\ &UHHN DQG

VHYHUDO VPDOO WULEXWDULHV LQ WKH )ODW &UHHN ZDWHUVKHG� 7KLV SLSHOLQH

SUREDEO\ ZRXOG QHHG WR EH DERXW �� LQFKHV LQ GLDPHWHU WR WUDQVSRUW XS

WR WKH �� FIV RI DGGLWLRQDO ZDWHU SURMHFWHG WR EH QHHGHG E\ WKH \HDU �����

7KH WHFKQLTXHV WKDW ZRXOG EH XVHG WR EXLOG WKLV SLSHOLQH ZRXOG EH WKH

VDPH DV WKRVH GHVFULEHG XQGHU $OWHUQDWLYH & �6HFWLRQ ����� $OO RI WKH

FRQVWUXFWLRQ DFWLYLWLHV DVVRFLDWHG ZLWK WKLV DOWHUQDWLYH ZRXOG EH

FRQGXFWHG LQ ZD\V WKDW ZRXOG PLQLPL]H WKH SRWHQWLDO LPSDFWV WR VWUHDPV

DQG FRPSO\ ZLWK WKHLU 13'(6 SHUPLWV�

7KH SXUSRVH RI WKLV ZDWHU WUDQVIHU V\VWHP ZRXOG EH WR DXJPHQW WKH

PLQLPXP IORZ LQ WKH UHDFK RI WKH 'XFN 5LYHU QHDU &ROXPELD� :DWHU

ZRXOG EH ZLWKGUDZQ IURP 7LPV )RUG 5HVHUYRLU RQO\ LQ HYHQW RI VHYHUH

GURXJKW� LW ZRXOG QRW EH UHTXLUHG RQ D URXWLQH EDVLV� 7KH IUHTXHQF\ RI

WKHVH GURXJKWV LV DERXW RQH LQ HYHU\ WHQ \HDUV� DQG WKHQ W\SLFDOO\ RQO\

GXULQJ WKH SHULRG IURP -XQH WKURXJK 2FWREHU� 3UHOLPLQDU\ 79$

PRGHOLQJ VWXGLHV VXJJHVW WKH XVH RI WKLV SLSHOLQH WR WUDQVIHU DV PXFK DV

�� FIV RI ZDWHU WR WKH 'XFN 5LYHU GXULQJ HYHQ DQ H[WHQGHG GURXJKW

ZRXOG QRW DIIHFW UHOHDVHV IURP 7LPV )RUG 'DP EXW ZRXOG ORZHU WKH SRRO

HOHYDWLRQ LQ 7LPV )RUG 5HVHUYRLU E\ DERXW HLJKW LQFKHV RYHU ZKDW ZRXOG

RFFXU ZLWKRXW WKH WUDQVIHU� ,I ZLWKGUDZDOV IURP WKH 'XFN 5LYHU EHWZHHQ

WKH GLVFKDUJH SRLQW DQG WKH 0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU

6HUYLFH $UHD GLG QRW H[FHHG WKH SURMHFWLRQV GHVFULEHG LQ 6HFWLRQ ���� WKLV

DOWHUQDWLYH ZRXOG SURYLGH HQRXJK DGGLWLRQDO ZDWHU WR PHHW GURXJKW�

FRQGLWLRQ QHHGV RI WKH &ROXPELD DUHD WKURXJK ����� )LJXUH ��

LOOXVWUDWHV WKH OLNHO\ HIIHFWV RI WKLV DOWHUQDWLYH RQ IORZV LQ WKH 'XFN 5LYHU

GXULQJ GURXJKW FRQGLWLRQV LQ �����
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)LJXUH ��� 7KH SRWHQWLDO HIIHFWV RI D SLSHOLQH IURP 7LPV )RUG 5HVHUYRLU �$OWHUQDWLYH (� RQ IORZV LQ

WKH 'XFN 5LYHU GXULQJ SRVVLEOH GURXJKW FRQGLWLRQV LQ �����
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$Q RUGHU RI PDJQLWXGH FRVW RI WKLV DOWHUQDWLYH LV ��� PLOOLRQ �LQ )< ����

GROODUV�� 7KLV HVWLPDWH LQFOXGHV FRQVWUXFWLRQ RI WKH LQWDNH� SXPSLQJ

VWDWLRQV� SLSHOLQH� DQG GLVFKDUJH� EXW H[FOXGHV WKH FRVW RI RSHUDWLQJ WKH

SLSHOLQH DQG RI DQ\ DGGLWLRQDO ZDWHU WUHDWPHQW FDSDFLW\� 7KH LQWDNH DQG

DVVRFLDWHG SXPSLQJ VWDWLRQ ZRXOG OLNHO\ EH EXLOW RQ H[LVWLQJ SXEOLF ODQG

DORQJ 7LPV )RUG 5HVHUYRLU� KRZHYHU� DSSUR[LPDWHO\ RQH DFUH RI ODQG

ZRXOG KDYH WR EH DFTXLUHG IRU WKH ERRVWHU VWDWLRQ� $SSUR[LPDWHO\ ��

DFUHV RI SHUPDQHQW HDVHPHQW DQG DSSUR[LPDWHO\ ��� DFUHV RI WHPSRUDU\

�FRQVWUXFWLRQ� HDVHPHQW ZRXOG KDYH WR EH DFTXLUHG� 0XFK RI WKH

SLSHOLQH FRXOG EH EXLOW DORQJ H[LVWLQJ KLJKZD\ ULJKWV�RI�ZD\� KRZHYHU�

VRPH HDVHPHQWV RYHU SULYDWH SURSHUW\ ZRXOG KDYH WR EH DFTXLUHG�

��� $/7(51$7,9(6 127 (9$/8$7(' ,1 '(7$,/

7KH �� VXJJHVWHG ZD\V WR PHHW WKH ZDWHU VXSSO\ QHHGV RI WKH &ROXPELD

DUHD SUHVHQWHG LQ 7DEOH � LQFOXGH VHYHUDO JURXSV RI LGHDV WKDW ZHUH QRW

VHOHFWHG IRU GHWDLOHG HYDOXDWLRQ LQ WKLV (,6� 7KH UHDVRQV WKHVH

VXJJHVWLRQV ZHUH H[FOXGHG IURP GHWDLOHG DQDO\VLV DUH SUHVHQWHG LQ WKH

IROORZLQJ SDUDJUDSKV�

)LQLVK &ROXPELD 'DP

0DQ\ SHRSOH ZKR FRPPHQWHG RQ WKH VFRSH RI WKLV (,6 VSRNH RU ZURWH

IRUFHIXOO\ LQ IDYRU RI FRPSOHWLQJ WKH &ROXPELD 5HVHUYRLU DV LW KDG EHHQ

SURSRVHG LQLWLDOO\ �� DQ LPSRXQGPHQW RQ WKH 'XFN 5LYHU ZLWK D IXOO SRRO

DW HOHYDWLRQ ��� IHHW� ,I WKH UHVHUYRLU FRXOG QRW EH FRPSOHWHG DW HOHYDWLRQ

��� IHHW� VRPH LQGLFDWHG WKH\ ZRXOG VHWWOH IRU D 'XFN 5LYHU UHVHUYRLU

ILOOHG WR HOHYDWLRQ ��� IHHW� %RWK RI WKHVH DOWHUQDWLYHV KDYH EHHQ

HYDOXDWHG SUHYLRXVO\� ILUVW ZLWK UHJDUG WR WKHLU LPSDFWV RQ HQGDQJHUHG

VSHFLHV �86):6� ����� DQG� ODWHU� ZLWK UHJDUG WR EHQHILWV DQG FRVWV

�79$� ������ ,Q ERWK UHVSHFWV� WKHVH DOWHUQDWLYHV ZHUH IRXQG WR LQFOXGH

QHJDWLYH HIIHFWV ZKLFK ZRXOG LPSHGH FRPSOHWLRQ RI WKH LPSRXQGPHQW�

(FRQRPLF DVSHFWV RI WKHVH DOWHUQDWLYHV KDYH QRW EHHQ UHYLHZHG LQ UHFHQW

\HDUV� EXW D ���� VXUYH\ RI DTXDWLF HQGDQJHUHG VSHFLHV �-HQNLQVRQ�

����� LQGLFDWHG WKH SRWHQWLDO DGYHUVH HIIHFWV RI D UHVHUYRLU DW HLWKHU

HOHYDWLRQ KDG EHFRPH PRUH VHYHUH EHFDXVH DQ DGGLWLRQDO HQGDQJHUHG

VSHFLHV ZDV IRXQG LQ D SDUW RI WKH ULYHU ERWK DOWHUQDWLYHV ZRXOG

LPSRXQG� ,Q ����� 79$ FRQFOXGHG WKDW D UHVHUYRLU FRXOG QRW EH EXLOW RQ

WKH 'XFN 5LYHU XSVWUHDP IURP &ROXPELD DQG� LQ ����� WKH FRQFUHWH SDUW

RI WKH GDP ZDV GHPROLVKHG�



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

��

%XLOG 6RPH 2WKHU 5HVHUYRLU

,I D UHVHUYRLU FDQQRW EH EXLOW RQ WKLV SDUW RI WKH 'XFN 5LYHU� VHYHUDO

FRPPHQWHUV RQ WKH VFRSH RI WKLV (,6 DQG VRPH RI WKH LGHDV SUHVHQWHG LQ

7DEOH � VXJJHVW WKDW D ZDWHU VXSSO\ UHVHUYRLU FRXOG EH EXLOW RQ )RXQWDLQ

&UHHN RU VRPH RWKHU WULEXWDU\ ZDWHUVKHG QHDU &ROXPELD� $V LQGLFDWHG LQ

WKH /DQG 8VH (,6 �79$� ������ 79$ DFTXLUHG DSSUR[LPDWHO\ ����� DFUHV

RI ODQG LQ WKH )RXQWDLQ &UHHN ZDWHUVKHG� VRPH RI ZKLFK FRXOG EH XVHG

DV SDUW RI D ZDWHU VXSSO\ SURMHFW� $V LQGLFDWHG LQ 6HFWLRQ ����

FRQVWUXFWLRQ RI D ZDWHU VXSSO\ UHVHUYRLU RQ )RXQWDLQ &UHHN LV HYDOXDWHG

DV SDUW RI WKLV (,6� 7KH FORVHQHVV RI WKH )RXQWDLQ &UHHN ZDWHUVKHG WR

&ROXPELD DQG WKH IDFW WKDW VRPH RI WKH ODQG DOUHDG\ LV LQ IHGHUDO

RZQHUVKLS PDNHV D WULEXWDU\ UHVHUYRLU RQ )RXQWDLQ &UHHN WKH PRVW

ORJLFDO UHSUHVHQWDWLYH RI WKHVH VXJJHVWLRQV WR EH HYDOXDWHG LQ GHWDLO�

:LWKGUDZ�&DSWXUH $GGLWLRQDO :DWHU IURP WKH 'XFN 5LYHU

6RPH RI WKH LGHDV SUHVHQWHG LQ 7DEOH � VXJJHVW WKDW QHZ LQWDNHV FRXOG

EH EXLOW RU PRGLILFDWLRQV FRXOG EH PDGH WR H[LVWLQJ VWUXFWXUHV RQ WKH

'XFN 5LYHU WR LQFUHDVH WKH DPRXQW RI ZDWHU WKDW FRXOG EH ZLWKGUDZQ WR

PHHW WKH QHHGV RI WKH &ROXPELD DUHD� 6HYHUDO RI WKHVH LGHDV FRXOG EH

LPSOHPHQWHG� KRZHYHU� WKH LQLWLDO HYDOXDWLRQ LQGLFDWHG WKH\ ZRXOG HLWKHU

QRW UHVXOW LQ FDSWXULQJ DQ\ DGGLWLRQDO ZDWHU �EH\RQG ZKDW LV DOUHDG\

DYDLODEOH LQ WKH ULYHU� RU WKH\ ZHUH QRW OLNHO\ WR FDSWXUH HQRXJK ZDWHU WR

PHHW WKH HVWLPDWHG DGGLWLRQDO QHHGV RI WKH DUHD� 7KH RQH LGHD ZKLFK

PLJKW FDSWXUH D VXEVWDQWLDO TXDQWLW\ RI ZDWHU �RII�VWUHDP VWRUDJH� ZRXOG

UHTXLUH VR PXFK VWRUDJH DUHD WKDW LW ZRXOG EHFRPH D UHVHUYRLU� D

VXJJHVWLRQ FRQVLGHUHG WR EH DGHTXDWHO\ UHSUHVHQWHG E\ WKH )RXQWDLQ

&UHHN 5HVHUYRLU DOWHUQDWLYH�

8VH *URXQG :DWHU

7KH LGHD RI XVLQJ JURXQG ZDWHU VRXUFHV LV UHSUHVHQWHG LQ DOO WKUHH SDUWV

RI WKH OLVW LQFOXGHG LQ 7DEOH �� 7KLV VHW RI VXJJHVWLRQV KDV EHHQ H[FOXGHG

EHFDXVH WKH DYDLODEOH LQIRUPDWLRQ �VXPPDUL]HG LQ 86*6� ����� DQG LQ

6HFWLRQ ��� RI WKLV (,6� LQGLFDWHV WKDW DQ DGHTXDWH JURXQG ZDWHU VRXUFH

LV TXLWH XQOLNHO\ WR EH IRXQG LQ RU DGMDFHQW WR WKH XSSHU 'XFN 5LYHU

EDVLQ�

8VH :DWHU &RQVHUYDWLRQ

9LUWXDOO\ DOO RI WKH UHPDLQLQJ LGHDV SUHVHQWHG LQ 7DEOH � LQYROYH RQH

PHWKRG RU DQRWKHU RI DGGUHVVLQJ WKH SURMHFWHG IXWXUH ZDWHU QHHGV E\



&KDSWHU �
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UHGXFLQJ WKH GHPDQG RU� RWKHUZLVH� FRQVHUYLQJ WKH ZDWHU WKDW DOUHDG\ LV

DYDLODEOH LQ WKH &ROXPELD DUHD� :DWHU FRQVHUYDWLRQ LV MXVW EHJLQQLQJ WR

HPHUJH DV DQ LVVXH �DQG DQ RSSRUWXQLW\� LQ 7HQQHVVHH DQG RWKHU HDVWHUQ

VWDWHV DQG� LQ WKH IXWXUH� PD\ EHFRPH DQ LPSRUWDQW FRPSRQHQW LQ ZDWHU

UHVRXUFH SODQQLQJ� :DWHU FRQVHUYDWLRQ KDV SURYHQ WR EH HIIHFWLYH LQ

UHGXFLQJ ZDWHU GHPDQG LQ DUHDV ZLWK FRQVWUDLQHG ZDWHU VRXUFHV DQG

DOORZV ZDWHU V\VWHPV WR VDYH PRQH\ E\ GHIHUULQJ RU DYRLGLQJ LQYHVWPHQWV

LQ ZDWHU LQIUDVWUXFWXUH� %DVLF PHDVXUHV ZKLFK FDQ EH FRQGXFWHG

LQFOXGH XQLYHUVDO PHWHULQJ� ZDWHU DFFRXQWLQJ DQG ORVV FRQWURO� FRVWLQJ

DQG SULFLQJ UHIRUP� DQG SXEOLF HGXFDWLRQ� $GGLWLRQDO PHDVXUHV EH\RQG

WKH EDVLF OHYHO FRXOG LQFOXGH ZDWHU XVH DXGLWV� UHWURILWV RI LQHIILFLHQW

SOXPELQJ IL[WXUHV� SUHVVXUH PDQDJHPHQW� DQG WKH SURPRWLRQ RI ORZ

ZDWHU XVH ODQGVFDSLQJ� &RQVHUYDWLRQ PHDVXUHV SUREDEO\ FRXOG SURGXFH

DW OHDVW D WHQ SHUFHQW UHGXFWLRQ LQ ZDWHU XVH LQ WKH 'XFN 5LYHU UHJLRQ�

7KLV ZRXOG SUHVHUYH VRPH RI WKH YDOXDEOH ZDWHU UHVRXUFHV� KRZHYHU� LW

ZRXOG QRW SUHYHQW WKH QHHG IRU DGGLWLRQDO ZDWHU VXSSO\ EHIRUH ����� ,Q

DGGLWLRQ� LI ZDWHU FRQVHUYDWLRQ PHDVXUHV ZHUH QRW DGRSWHG WKURXJKRXW D

EURDG JHRJUDSKLF DUHD LQ PLGGOH 7HQQHVVHH� UHVLGHQWV LQ WKH

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

XQOLNHO\ WR DFFHSW VWULFWO\ ORFDO� ORQJ�WHUP ZDWHU XVH UHVWULFWLRQV DV D

YLDEOH DOWHUQDWLYH WR DXJPHQWLQJ WKHLU ZDWHU VXSSO\�

��� &203$5,621 2) $/7(51$7,9(6

7DEOH � SUHVHQWV D EULHI VXPPDU\ RI WKH FRQFHSWV DQG FRPSRQHQWV RI

HDFK RI WKH ILYH ZDWHU VXSSO\ DOWHUQDWLYHV� 7KH DEEUHYLDWHG HQWULHV LQ

WKLV WDEOH DUH GHULYHG IURP WKH LQIRUPDWLRQ SUHVHQWHG LQ 6HFWLRQV ���

WKURXJK ���� 7KH JHRJUDSKLF DUHDV OLNHO\ WR EH DIIHFWHG E\ DOO IRXU RI WKH

DFWLRQ DOWHUQDWLYHV DUH LQGLFDWHG RQ )LJXUH ���

7KH IROORZLQJ SDUDJUDSKV DQG WKH HQWULHV LQ 7DEOH � SUHVHQW D VXPPDU\

RI WKH SRWHQWLDO HIIHFWV RI WKH DOWHUQDWLYHV RQ WKH IXOO UDQJH RI

HQYLURQPHQWDO UHVRXUFHV� $OO RI WKH HIIHFWV LQIRUPDWLRQ LQ WKHVH

VXPPDULHV LV GHULYHG IURP WKH GLVFXVVLRQV SUHVHQWHG LQ &KDSWHU ��

7KHVH VXPPDULHV DOVR DVVXPH WKDW WKH YDULRXV SURMHFWV ZRXOG EH EXLOW

VXEMHFW WR SUHVHQW ODZV� UHJXODWLRQV� DQG NQRZOHGJH DERXW WKH VWDWXV RI

UHVRXUFHV LQ WKH SURMHFW DUHDV� 7KH FRQFOXGLQJ SDUDJUDSKV LQ WKLV

VHFWLRQ SUHVHQW D FRPSDULVRQ RI WKH OLNHO\ HQYLURQPHQWDO HIIHFWV RI WKHVH

DOWHUQDWLYHV�



7DEOH �� 6XPPDU\ FRPSDULVRQ RI WKH ILYH ZDWHU VXSSO\ DOWHUQDWLYHV EHLQJ HYDOXDWHG LQ GHWDLO� 7DEOH HQWULHV DUH

GHULYHG IURP LQIRUPDWLRQ SUHVHQWHG LQ 6HFWLRQV ��� WKURXJK ����

&RPSRQHQWV

$�

8VH 3UHVHQW

6RXUFHV �1R

$FWLRQ�

%�

)RXQWDLQ &UHHN

5HVHUYRLU

&�

'RZQVWUHDP :DWHU

,QWDNH

'�

5DLVH 1RUPDQG\

3RRO /HYHO

(�

7LPV )RUG

3LSHOLQH
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$GG DQRWKHU 'XFN
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$XJPHQW PLQLPXP

ULYHU IORZ
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ULYHU IORZ
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���� ���� � ���� � ���� ����
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<HV <HV <HV <HV <HV
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7DEOH �� 6XPPDU\ RI WKH SRWHQWLDO HQYLURQPHQWDO HIIHFWV RI WKH ILYH ZDWHU VXSSO\ DOWHUQDWLYHV EHLQJ HYDOXDWHG LQ

GHWDLO� 7DEOH HQWULHV DUH GHULYHG IURP WKH LGHQWLILHG VHFWLRQV LQ &KDSWHU ��

5HVRXUFH $UHDV

$� 8VH 3UHVHQW

6RXUFHV �1R $FWLRQ�

%� )RXQWDLQ &UHHN

5HVHUYRLU

&� 'RZQVWUHDP

:DWHU ,QWDNH

'� 5DLVH 1RUPDQG\

3RRO /HYHO

(� 7LPV )RUG

3LSHOLQH

*URXQG :DWHU

�6HFWLRQ ����

1R LPPHGLDWH HIIHFWV +LJKHU ORFDO JURXQG

ZDWHU� ORZHU TXDOLW\

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ HIIHFWV

3UREDEO\ PLQLPDO

HIIHFWV

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ HIIHFWV

6XUIDFH :DWHU

�6HFWLRQ ����

1R LPPHGLDWH HIIHFWV�

SRWHQWLDO GURXJKW

LPSDFWV

1XWULHQW�ULFK VPDOO

UHVHUYRLU� QHHG WR
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FRQVWUXFWLRQ HIIHFWV�

IORZ EHQHILWV

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ HIIHFWV�

IORZ EHQHILWV

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ HIIHFWV�

IORZ EHQHILWV

$TXDWLF /LIH

�6HFWLRQ ����

1R LPPHGLDWH HIIHFWV�
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UHVHUYRLU ZRXOG EH
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3UREDEO\ PLQLPDO

FRQVWUXFWLRQ HIIHFWV�

VRPH IORZ EHQHILWV

3RVVLEOH FRPPXQLW\

FKDQJHV LQ UHVHUYRLU

DQG GRZQVWUHDP

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ HIIHFWV�

IORZ EHQHILWV

:HWODQGV

�6HFWLRQ ����

1R HIIHFWV 1HW ORVV LQ ZHWODQG

DUHDV DQG IXQFWLRQV

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ HIIHFWV

3RVVLEOH FKDQJHV LQ

ZHWODQG VLWHV

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ HIIHFWV

)ORRGSODLQV

�6HFWLRQ ����

1R HIIHFWV +LJKHU XSVWUHDP

IORRG OHYHOV� ORZHU

OHYHOV GRZQVWUHDP

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ HIIHFWV

3UREDEO\ PLQRU

FKDQJHV LQ IORRG
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3UREDEO\ PLQLPDO

FRQVWUXFWLRQ HIIHFWV
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LQ DUHD KDELWDWV

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ HIIHFWV
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LQ DUHD HIIHFWV

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ HIIHFWV
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LQ DUHD KDELWDWV

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ DQG

RSHUDWLRQDO HIIHFWV

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ DQG

KDELWDW HIIHFWV

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ HIIHFWV

/DQG 8VH�

3ULPH )DUPODQG�

&RPPXQLW\ 1RLVH

�6HFWLRQ �����

1R LPPHGLDWH HIIHFWV $SSUR[� ��� DFUHV

ZRXOG EH DFTXLUHG�

PDMRU FKDQJHV LQ

XVH RQ ����� DFUHV

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ DQG

RSHUDWLRQDO HIIHFWV

2QO\ ORFDO FKDQJHV LQ

XVH ZRXOG RFFXU

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ DQG

RSHUDWLRQDO HIIHFWV

9LVXDO�5HFUHDWLRQ�

1DWXUDO $UHDV

�6HFWLRQ �����

1R LPPHGLDWH HIIHFWV 6LJQLILFDQW ORFDO

FKDQJHV LQ

FKDUDFWHU DQG XVH

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ DQG

RSHUDWLRQDO HIIHFWV

6LJQLILFDQW FKDQJHV

LQ FKDUDFWHU� IDFLOLWLHV

DQG D QDWXUDO DUHD

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ DQG

RSHUDWLRQDO HIIHFWV

&XOWXUDO 5HVRXUFHV

�6HFWLRQ �����

1R LPPHGLDWH HIIHFWV 3RWHQWLDO IRU

VLJQLILFDQW HIIHFWV DW

VLWHV RQ ����� DFUHV

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ HIIHFWV

3RWHQWLDO IRU DGYHUVH

HIIHFWV DW VLWHV RQ ���

DFUHV

3UREDEO\ PLQLPDO

FRQVWUXFWLRQ HIIHFWV
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�6HFWLRQ �����

3RWHQWLDO IXWXUH OLPLW
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0LQRU FRQVWUXFWLRQ
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$GRSWLRQ RI $OWHUQDWLYH $ ZRXOG PHDQ WKDW QR QHZ VRXUFH RI ZDWHU

ZRXOG EH GHYHORSHG WR PHHW WKH SURMHFWHG IXWXUH QHHGV RI WKH

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

OLNHO\� WKH 6SULQJ +LOO DQG &ROXPELD ZDWHU WUHDWPHQW SODQWV ZRXOG EH

H[SDQGHG WR ZLWKGUDZ DQG WUHDW DV PXFK ZDWHU LQ WKH ULYHU DV SRVVLEOH�

KRZHYHU� WKH ZRUVW FDVH QHHGV RI WKLV ZDWHU VHUYLFH DUHD DUH SURMHFWHG WR

H[FHHG WKH DYDLODEOH IORZ LQ WKH ULYHU GXULQJ GURXJKW FRQGLWLRQV VRPH

WLPH DIWHU ���� �6HFWLRQV ��� DQG ����� $V WKH GHPDQG IRU ZDWHU

DSSURDFKHG WKH DYDLODEOH VXSSO\� WUHDWPHQW RI DUHD ZDVWHZDWHU ZRXOG

EHFRPH PRUH GLIILFXOW DQG H[SHQVLYH �6HFWLRQ ����� DQG HFRQRPLF JURZWK

LQ WKH DUHD SUREDEO\ ZRXOG VORZ RU VWRS �6HFWLRQ ������ ,I WKH GHPDQG IRU

ZDWHU FRQWLQXHG WR ULVH DQG QR DGGLWLRQDO ZDWHU VXSSO\ VRXUFH IRU WKH

DUHD ZDV GHYHORSHG� GURXJKW FRQGLWLRQV SUREDEO\ ZRXOG EULQJ WKH

LPSRVLWLRQ RI ZDWHU FRQVHUYDWLRQ PHDVXUHV DQG SOHDV WR 7'(& IRU

SHUPLVVLRQ WR ZLWKGUDZ PRUH ZDWHU IURP WKH ULYHU �6HFWLRQ ����� /DUJH

ZLWKGUDZDOV IURP WKH ULYHU GXULQJ GURXJKW FRQGLWLRQV ZRXOG UHVXOW LQ

DGYHUVH HIIHFWV WR DTXDWLF OLIH DQG UHFUHDWLRQDO XVH RI WKH ULYHU IRU VHYHUDO

PLOHV GRZQVWUHDP IURP WKH &ROXPELD ZDWHU VXSSO\ LQWDNH �6HFWLRQV ���

DQG ������ (YHQWXDOO\� WKH LQFUHDVLQJ GHPDQG LV OLNHO\ WR OHDG WR WKH

GHYHORSPHQW RI RQH RU PRUH DGGLWLRQDO ZDWHU VRXUFHV IRU WKH &ROXPELD

DUHD�

$GRSWLRQ RI $OWHUQDWLYH % ZRXOG UHVXOW LQ WKH FRQVWUXFWLRQ RI D ZDWHU

VXSSO\ UHVHUYRLU LQ WKH GRZQVWUHDP SDUW RI WKH )RXQWDLQ &UHHN

ZDWHUVKHG DQG DQ DSSUR[LPDWH ��PLOH SLSHOLQH WR WUDQVSRUW ZDWHU IURP

WKLV UHVHUYRLU WR D QHZ WUHDWPHQW SODQW DQG RQ WR WKH H[LVWLQJ ZDWHU

GLVWULEXWLRQ V\VWHP� ,I WKLV UHVHUYRLU ZDV EXLOW ZLWK D IXOO SRRO DW

HOHYDWLRQ ��� IHHW DQG LI LW LQFOXGHG DOO RI WKH DGMDFHQW ODQG XS WR WKH

SUREDEOH PD[LPXP IORRG OHYHO� WKH SURMHFW ZRXOG DIIHFW D WRWDO DUHD RI

DSSUR[LPDWHO\ ����� DFUHV� RI ZKLFK ��� DFUHV LV QRW DOUHDG\ LQ SXEOLF

RZQHUVKLS DQG ZRXOG KDYH WR EH DFTXLUHG �6HFWLRQ ����� &RQVWUXFWLRQ RI

WKH UHVHUYRLU ZRXOG FUHDWH D UHODWLYHO\ VPDOO� QXWULHQW�ULFK UHVHUYRLU

�6HFWLRQ ���� ZKLFK ZRXOG KDYH WR EH JURXWHG WR DYRLG VLJQLILFDQW OHDNDJH

WR WKH JURXQG ZDWHU �6HFWLRQ ����� 7KH UHVHUYRLU ZRXOG VXEVWDQWLDOO\

FKDQJH DTXDWLF KDELWDWV� WHUUHVWULDO KDELWDWV� ODQG XVH� YLVXDO FKDUDFWHU�

DQG UHFUHDWLRQDO DFWLYLWLHV LQ WKH LPPHGLDWH DUHD �6HFWLRQV ���� ���� �����

DQG ������ KRZHYHU� WKH QDWXUH DQG H[WHQW RI VRPH RI WKRVH FKDQJHV

ZRXOG GHSHQG RQ KRZ WKH UHVHUYRLU DQG VXUURXQGLQJ ODQG ZHUH PDQDJHG

�6HFWLRQV ���� ����� DQG ������ 7KH UHVHUYRLU ZRXOG VXSSRUW PXFK ORZHU



&KDSWHU �

��

GLYHUVLW\ RI DTXDWLF OLIH WKDQ WKH H[LVWLQJ FUHHNV� KRZHYHU� VRPH VSHFLHV

FDSDEOH RI OLYLQJ LQ VWDQGLQJ�ZDWHU KDELWDWV ZRXOG EH PRUH DEXQGDQW LQ

WKH DUHD WKDQ WKH\ DUH QRZ �6HFWLRQ ����� &RQVWUXFWLRQ RI WKH UHVHUYRLU

FRXOG UHVXOW LQ D QHW ORVV LQ ORFDO ZHWODQG IXQFWLRQV �6HFWLRQ ���� DQG

VLJQLILFDQW DGYHUVH HIIHFWV RQ WKH H[WHQVLYH DUFKDHRORJLFDO UHVRXUFHV WKDW

DUH OLNHO\ WR EH SUHVHQW LQ WKH DUHD �6HFWLRQ ������ ,I DOO RI WKH IXWXUH

ZDWHU GHPDQGV RI WKH &ROXPELD DUHD ZHUH WR EH PHW IURP WKH )RXQWDLQ

&UHHN UHVHUYRLU� WKH IORZ QRW ZLWKGUDZQ IURP WKH ULYHU ZRXOG KHOS

PDLQWDLQ DFFHSWDEOH ZDWHU TXDOLW\ FRQGLWLRQV IRU ILVK DQG DTXDWLF OLIH DQG

UHFUHDWLRQDO XVHV GRZQVWUHDP IURP WKH ZDWHU LQWDNH� DV ZHOO DV SURYLGH

PRUH LQLWLDO GLOXWLRQ IRU WKH &ROXPELD ZDVWHZDWHU WUHDWPHQW SODQW

GLVFKDUJH �6HFWLRQ ����� ,I WKLV DOWHUQDWLYH ZDV SXUVXHG� IXWXUH SODQQLQJ

IRU WKH UHVHUYRLU ZRXOG KDYH WR LQFOXGH ZD\V WR DYRLG RU PLQLPL]H

SRWHQWLDO DGYHUVH HIIHFWV RQ JURXQG ZDWHU� VXUIDFH ZDWHU� DTXDWLF OLIH�

ZHWODQGV� WHUUHVWULDO OLIH� HQGDQJHUHG VSHFLHV� ODQG XVH� UHFUHDWLRQ�

QDWXUDO DUHDV� DQG FXOWXUDO UHVRXUFHV �6HFWLRQV ���� ���� ���� ���� ����

���� ����� ����� DQG ������ ,I FRQVWUXFWHG DQG RSHUDWHG DSSURSULDWHO\�

WKLV UHVHUYRLU FRXOG PHHW DOO RI WKH SURMHFWHG ZDWHU VXSSO\ QHHGV RI WKH

0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHD WKURXJK DW OHDVW

���� �6HFWLRQ ���� DQG ZRXOG QRW LPSHGH WKH DQWLFLSDWHG OHYHO RI ORFDO

HFRQRPLF JURZWK �6HFWLRQ ������

$GRSWLRQ RI $OWHUQDWLYH & ZRXOG OHDG WR WKH FRQVWUXFWLRQ RI D ZDWHU

VXSSO\ LQWDNH DQG SXPSLQJ VWDWLRQ RQ WKH 'XFN 5LYHU GRZQVWUHDP IURP

WKH PRXWK RI &DWKH\V &UHHN �SRVVLEO\ QHDU 5LYHU 0LOH ���� DQG DQ

DVVRFLDWHG ���PLOH SLSHOLQH DQG ERRVWHU VWDWLRQ WR WUDQVSRUW ZDWHU WR D

QHZ WUHDWPHQW SODQW DQG WR WKH H[LVWLQJ ZDWHU GLVWULEXWLRQ V\VWHP� ,I

WKLV SURMHFW ZDV FRQVWUXFWHG DV LQGLFDWHG LQ 6HFWLRQ ���� LW ZRXOG KDYH

RQO\ VKRUW�WHUP DQG PLQRU HIIHFWV RQ JURXQG ZDWHU� ZHWODQGV�

IORRGSODLQV� WHUUHVWULDO OLIH� HQGDQJHUHG VSHFLHV� ODQG XVH� YLVXDO

FKDUDFWHU� QDWXUDO DUHDV� DQG FXOWXUDO UHVRXUFHV �6HFWLRQV ���� ���� ����

���� ���� ����� ����� DQG ������ 2SHUDWLRQ RI WKH SURMHFW ZRXOG QRW EH

OLNHO\ WR FDXVH DQ\ DGYHUVH HIIHFWV RQ ZDWHU TXDOLW\ RU DTXDWLF OLIH DW WKH

LQWDNH VLWH DQG WKH IORZ QRW ZLWKGUDZQ IURP WKH ULYHU ZRXOG KHOS

PDLQWDLQ DTXDWLF OLIH DQG UHFUHDWLRQ GRZQVWUHDP IURP WKH &ROXPELD

ZDWHU LQWDNH GXULQJ GURXJKW FRQGLWLRQV �6HFWLRQV ���� ���� DQG ������ ,I

WKLV DOWHUQDWLYH ZDV SXUVXHG� IXWXUH SODQQLQJ IRU WKH SURMHFW ZRXOG KDYH

WR LQFOXGH ZD\V WR DYRLG RU PLQLPL]H SRWHQWLDO DGYHUVH HIIHFWV RQ JURXQG

ZDWHU� VXUIDFH ZDWHU� DTXDWLF OLIH� ZHWODQGV� WHUUHVWULDO OLIH� HQGDQJHUHG
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VSHFLHV� ODQG XVH� YLVXDO FKDUDFWHU� DQG FXOWXUDO UHVRXUFHV �6HFWLRQV ����

���� ���� ���� ���� ���� ����� ����� DQG ������ ,I ZLWKGUDZDOV IURP WKH

ULYHU EHWZHHQ 1RUPDQG\ DQG WKH &ROXPELD DUHD GLG QRW H[FHHG WKH

SURMHFWLRQV GHVFULEHG LQ 6HFWLRQ ���� WKLV LQWDNH DQG SLSHOLQH FRXOG

SURYLGH HQRXJK DGGLWLRQDO ZDWHU WR PHHW WKH DQWLFLSDWHG ZDWHU VXSSO\

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

WKURXJK ���� �6HFWLRQ ���� DQG ZRXOG QRW LPSHGH WKH DQWLFLSDWHG OHYHO RI

ORFDO HFRQRPLF JURZWK �6HFWLRQ ������

$GRSWLRQ RI $OWHUQDWLYH ' ZRXOG UHVXOW LQ UDLVLQJ WKH SRRO OHYHO RQ

1RUPDQG\ 5HVHUYRLU DQG LQFUHDVLQJ WKH PLQLPXP GLVFKDUJH IURP

1RUPDQG\ 'DP� ,I WKLV SURMHFW ZDV FRQVWUXFWHG DV LQGLFDWHG LQ 6HFWLRQ

���� LW ZRXOG KDYH RQO\ VKRUW�WHUP DQG PLQRU HIIHFWV RQ WHUUHVWULDO OLIH�

HQGDQJHUHG VSHFLHV� DQG ODQG XVH �6HFWLRQV ���� ��� DQG ������ DQG

FRXOG UHVXOW LQ PLQRU EHQHILFLDO HIIHFWV RQ ZDWHU TXDOLW\ DQG DTXDWLF OLIH

LQ WKH 'XFN 5LYHU GRZQVWUHDP IURP 1RUPDQG\ 'DP �6HFWLRQV ��� DQG

����� 5DLVLQJ WKH SRRO OHYHO LQ 1RUPDQG\ 5HVHUYRLU LV OLNHO\ WR UHVXOW LQ

PLQRU DGYHUVH HIIHFWV RQ ZHWODQGV DQG FXOWXUDO UHVRXUFHV DURXQG WKH

UHVHUYRLU �6HFWLRQV ��� DQG ����� DQG VLJQLILFDQW DGYHUVH HIIHFWV RQ YLVXDO

FKDUDFWHU� H[LVWLQJ UHFUHDWLRQ IDFLOLWLHV DURXQG WKH UHVHUYRLU� DQG RQ

WKUHH DFUHV VXSSRUWLQJ LPSRUWDQW IHDWXUHV LQ WKH 6KRUW 6SULQJV 6WDWH

1DWXUDO $UHD �6HFWLRQ ������ )XWXUH SODQQLQJ IRU WKLV SURMHFW ZRXOG KDYH

WR LQFOXGH PRUH GHWDLOHG HYDOXDWLRQV RI WKH SRWHQWLDO HIIHFWV RQ JURXQG

ZDWHU� VXUIDFH ZDWHU� DTXDWLF OLIH� IORRG HOHYDWLRQV XSVWUHDP IURP

1RUPDQG\ 'DP� YLVXDO FKDUDFWHU� UHFUHDWLRQ IDFLOLWLHV� DQG QDWXUDO DUHDV

�6HFWLRQV ���� ���� ���� ���� DQG ������ ,I FRQVWUXFWHG DQG RSHUDWHG

DSSURSULDWHO\� WKHVH PRGLILFDWLRQV WR 1RUPDQG\ 5HVHUYRLU DQG LWV

GLVFKDUJH FRXOG PDNH DGGLWLRQDO ZDWHU DYDLODEOH LQ WKH 'XFN 5LYHU

�6HFWLRQ ����� ,I ZLWKGUDZDOV IURP WKH ULYHU EHWZHHQ 1RUPDQG\ DQG WKH

&ROXPELD DUHD GLG QRW H[FHHG WKH SURMHFWLRQV GHVFULEHG LQ 6HFWLRQ ����

WKH DXJPHQWHG PLQLPXP IORZ LQ WKH ULYHU FRXOG SURYLGH XS WR �� PJG

��� FIV� IRU ZDWHU VXSSO\ WR WKH 0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\

:DWHU 6HUYLFH $UHD� HQRXJK WR PHHW WKH ZDWHU GHPDQG HVWLPDWHG WR

RFFXU LQ WKDW DUHD DURXQG WKH \HDU ���� �6HFWLRQ ����� :DWHU

FRQVHUYDWLRQ DQG�RU VRPH RWKHU VXSSO\ VRXUFH ZRXOG EH UHTXLUHG WR

PHHW WKH SURMHFWHG DGGLWLRQDO � FIV RI GHPDQG E\ ���� ZLWKRXW LPSHGLQJ

WKH DQWLFLSDWHG OHYHO RI ORFDO HFRQRPLF JURZWK �6HFWLRQV ��� DQG ������
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$GRSWLRQ RI $OWHUQDWLYH ( ZRXOG OHDG WR WKH FRQVWUXFWLRQ RI D ZDWHU

VXSSO\ LQWDNH DQG SXPSLQJ VWDWLRQ RQ D QRUWKHUQ HPED\PHQW RI 7LPV

)RUG 5HVHUYRLU DQG DQ DVVRFLDWHG ���PLOH SLSHOLQH DQG ERRVWHU VWDWLRQ WR

WUDQVSRUW ZDWHU WR D GLVFKDUJH SRLQW RQ WKH 'XFN 5LYHU QHDU 6KHOE\YLOOH�

,I WKLV SURMHFW ZDV FRQVWUXFWHG DQG RSHUDWHG DV GHVFULEHG LQ 6HFWLRQ ����

LW ZRXOG KDYH RQO\ VKRUW�WHUP DQG PLQRU HIIHFWV RQ JURXQG ZDWHU�

ZHWODQGV� IORRGSODLQV� WHUUHVWULDO OLIH� HQGDQJHUHG VSHFLHV� ODQG XVH�

YLVXDO FKDUDFWHU� UHFUHDWLRQ� QDWXUDO DUHDV� DQG FXOWXUDO UHVRXUFHV

�6HFWLRQV ���� ���� ���� ���� ���� ����� ����� DQG ������ :KHQ WKLV ZDWHU

WUDQVIHU V\VWHP ZDV RSHUDWLQJ �RQO\ GXULQJ GURXJKW FRQGLWLRQV�� LW ZRXOG

KDYH RQO\ PLQLPDO HIIHFWV RQ WKH ZDWHU OHYHO LQ 7LPV )RUG 5HVHUYRLU DQG

FRXOG KDYH EHQHILFLDO HIIHFWV RQ VXUIDFH ZDWHU TXDOLW\ DQG DTXDWLF OLIH LQ

WKH 'XFN 5LYHU GRZQVWUHDP IURP WKH GLVFKDUJH SRLQW �6HFWLRQV ��� DQG

����� ,I WKLV DOWHUQDWLYH ZDV SXUVXHG� IXWXUH SODQQLQJ IRU WKH SURMHFW

ZRXOG KDYH WR LQFOXGH ZD\V WR DYRLG RU PLQLPL]H SRWHQWLDO DGYHUVH

HIIHFWV RQ JURXQG ZDWHU� VXUIDFH ZDWHU� DTXDWLF OLIH� ZHWODQGV� WHUUHVWULDO

OLIH� HQGDQJHUHG VSHFLHV� ODQG XVH� YLVXDO FKDUDFWHU� UHFUHDWLRQ� DQG

FXOWXUDO UHVRXUFHV �6HFWLRQV ���� ���� ���� ���� ���� ���� ����� ����� DQG

������ ,I ZLWKGUDZDOV IURP WKH ULYHU EHWZHHQ WKH GLVFKDUJH SRLQW DQG WKH

0DXU\�VRXWKHUQ :LOOLDPVRQ &RXQW\ :DWHU 6HUYLFH $UHD GLG QRW H[FHHG

WKH SURMHFWLRQV GHVFULEHG LQ 6HFWLRQ ���� WKLV DOWHUQDWLYH ZRXOG SURYLGH

HQRXJK DGGLWLRQDO ZDWHU WR PHHW GURXJKW�FRQGLWLRQ QHHGV RI WKH VHUYLFH

DUHD WKURXJK ���� �6HFWLRQ ���� ZLWKRXW LPSHGLQJ WKH DQWLFLSDWHG OHYHO

RI ORFDO HFRQRPLF JURZWK �6HFWLRQ ������

&RPSDULVRQ

,Q JHQHUDO� WKH H[WHQW RI SRWHQWLDO FRQVWUXFWLRQ HIIHFWV RI HDFK RI WKH IRXU

DFWLRQ DOWHUQDWLYHV VHHP WR EH UHODWHG WR WKH DPRXQW RI ODQG DUHD WKDW

ZRXOG EH PRGLILHG RU GLVWXUEHG DQG WKH IOH[LELOLW\ DYDLODEOH ZKHQ

ORFDWLQJ VSHFLILF SURMHFW FRPSRQHQWV� &RQVWUXFWLRQ RU PRGLILFDWLRQ RI D

UHVHUYRLU �$OWHUQDWLYHV % DQG '� ZRXOG DIIHFW DOO RI WKH ODQG ZLWKLQ D IL[HG

SURMHFW DUHD� 8QGHU ERWK RI WKHVH DOWHUQDWLYHV� LW ZRXOG EH GLIILFXOW WR

DYRLG KDYLQJ VRPH LPSDFW RQ DQ\ UHVRXUFH IHDWXUH WKDW H[LVWHG ZLWKLQ

WKH SURMHFW DUHD� ,Q FRQWUDVW� WKH FRQVWUXFWLRQ RI LQWDNHV� SXPSLQJ

VWDWLRQV� GLVFKDUJHV� DQG SLSHOLQHV �$OWHUQDWLYHV & DQG (� ZRXOG DIIHFW

RQO\ QDUURZ FRUULGRUV RI ODQG ZLWKLQ D JHQHUDO SURMHFW DUHD� 7KH

ORFDWLRQV RI WKH HQG SRLQW IDFLOLWLHV DQG WKH URXWH RI WKH SLSHOLQH FRXOG EH

DGMXVWHG WR DYRLG RU PLQLPL]H SRWHQWLDO LPSDFWV WR PDQ\ W\SHV RI

UHVRXUFH IHDWXUHV�
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,Q VLPLODU JHQHUDO WHUPV� RSHUDWLRQ RI WKHVH DOWHUQDWLYHV ZRXOG UHVXOW LQ

HIIHFWV RQ UHVRXUFHV EDVHG SULPDULO\ RQ ZKHQ� ZKHUH� DQG KRZ PXFK WKH

ZDWHU IORZ ZRXOG EH FKDQJHG LQ WKH DIIHFWHG VWUHDPV DQG ULYHUV�

$OWHUQDWLYH & ZRXOG HVVHQWLDOO\ UHFLUFXODWH VRPH ZDWHU ZLWKLQ D UHODWLYHO\

VKRUW UHDFK RI WKH 'XFN 5LYHU� $OWHUQDWLYHV % DQG ' ZRXOG LQYROYH

KDUYHVWLQJ PRUH ZDWHU LQ WKH 'XFN 5LYHU EDVLQ GXULQJ KLJK IORZ HYHQWV

DQG GLVFKDUJLQJ RU XVLQJ WKDW ZDWHU GXULQJ PLQLPXP IORZ SHULRGV�

$OWHUQDWLYH ( ZRXOG LQYROYH XVLQJ ZDWHU IURP WKH (ON 5LYHU EDVLQ WR

DXJPHQW WKH PLQLPXP IORZ LQ WKH 'XFN 5LYHU IURP WKH 6KHOE\YLOOH DUHD

GRZQVWUHDP WR &ROXPELD� ,Q YLUWXDOO\ DOO FDVHV� LQFUHDVLQJ WKH IORZ LQ

VRPH SDUW RI WKH 'XFN 5LYHU ZRXOG EHQHILW ZDWHU TXDOLW\� DTXDWLF OLIH�

DQG UHFUHDWLRQ LQ WKDW DUHD� 7KH RYHUDOO HIIHFWV RI UHGXFLQJ RU PRGLI\LQJ

WKH IORZ DW WKH ZDWHU VRXUFHV ZRXOG GHSHQG RQ KRZ PXFK WKH

SUHH[LVWLQJ FRQGLWLRQV ZRXOG EH FKDQJHG�

���� 35()(55(' $/7(51$7,9(

$V LQGLFDWHG LQ 6HFWLRQ ���� 79$� '5'$� D YDULHW\ RI ORFDO ZDWHU V\VWHPV�

DQG RWKHU DJHQFLHV KDYH SDUWLFLSDWHG LQ FRPSOHWLQJ WKLV DQDO\VLV DQG

SURJUDPPDWLF (,6 WR DFKLHYH WKUHH SXUSRVHV� �� WR GRFXPHQW LI RQH RU

PRUH RI WKH WKUHH ZDWHU VHUYLFH DUHDV LQ WKH XSSHU 'XFN 5LYHU EDVLQ KDV

D SURMHFWHG QHHG IRU DGGLWLRQDO ZDWHU EHIRUH DERXW ����� �� WR LGHQWLI\

YDULRXV ZD\V WKDW ZRXOG PHHW WKH IXWXUH DGGLWLRQDO QHHG IRU ZDWHU LQ

WKDW RQH RU PRUH RI WKRVH VHUYLFH DUHDV� DQG �� WR GHWHUPLQH WKH OLNHO\

HQYLURQPHQWDO HIIHFWV RI WKH ILYH FRQFHSWXDO DOWHUQDWLYHV WKDW KDYH EHHQ

HYDOXDWHG LQ GHWDLO� 7KH ILUVW WZR SXUSRVHV RI WKLV GRFXPHQW KDYH EHHQ

PHW E\ JDWKHULQJ DQG HYDOXDWLQJ LQIRUPDWLRQ� 7KHVH SDUWV RI WKH

GRFXPHQW KDYH UHVXOWHG LQ FRQFOXVLRQV EXW GR QRW UHTXLUH WKDW DQ\

GHFLVLRQV EH PDGH� 7KH WKLUG SXUSRVH KDV EHHQ PHW E\ FRQGXFWLQJ D

SURJUDPPDWLF UHYLHZ RI DOWHUQDWLYH ZD\V RI PHHWLQJ WKH IXWXUH ZDWHU

QHHGV LQ WKH &ROXPELD DUHD� 1RQH RI WKH LGHQWLILHG DOWHUQDWLYHV KDYH \HW

EHHQ SURSRVHG WR EH LPSOHPHQWHG� KRZHYHU VRPH WLPH DURXQG �����

'5'$ DQG�RU WKH ORFDO ZDWHU V\VWHPV ZLOO GHWHUPLQH ZKLFK� LI DQ\ RI WKH

LGHQWLILHG DOWHUQDWLYHV VKRXOG EH SXUVXHG� 79$ LV QRW SURSRVLQJ WR

GHVLJQ RU FRQVWUXFW DQ\ RI WKHVH IDFLOLWLHV�

%DVHG RQ SUHVHQW NQRZOHGJH� 79$ FRQFOXGHV WKDW $OWHUQDWLYH &

�'RZQVWUHDP :DWHU ,QWDNH� LV SUHIHUDEOH� $V LQGLFDWHG LQ 6HFWLRQ ����

FRQVWUXFWLRQ DQG RSHUDWLRQ RI D GRZQVWUHDP ZDWHU LQWDNH ZRXOG DIIHFW
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WKH VPDOOHVW SURMHFW DUHD DQG ZRXOG PHHW LGHQWLILHG ZDWHU VXSSO\ QHHGV

LQ D WLPHO\ IDVKLRQ IRU WKH OHDVW FRQVWUXFWLRQ FRVW� ,Q 79$ªV YLHZ�

$OWHUQDWLYH & LV WKH HQYLURQPHQWDOO\ SUHIHUDEOH DOWHUQDWLYH EHFDXVH

YLUWXDOO\ DOO WKH IDFLOLWLHV FRXOG EH DGMXVWHG WR DYRLG RU PLQLPL]H SRWHQWLDO

DGYHUVH HQYLURQPHQWDO HIIHFWV�

7KH ORFDO XWLOLWLHV DQG DJHQFLHV LQ WKH XSSHU 'XFN 5LYHU ZDWHUVKHG DQG

RWKHU LQWHUHVWHG SDUWLHV ZLOO EH WKH RQHV WR DFWXDOO\ GHFLGH ZKLFK

DOWHUQDWLYH ZD\�V� VKRXOG EH SXUVXHG WR PHHW WKHLU IXWXUH ZDWHU QHHGV�

7KRVH ORFDO DJHQFLHV DQG WKH SXEOLFV WKH\ VHUYH PXVW GHFLGH KRZ WKH\

ZDQW WR PHHW WKHLU IXWXUH ZDWHU QHHGV DQG KRZ WKH\ ZLOO RSHUDWH WKRVH

V\VWHPV� $V D UHJLRQDO ZDWHU UHVRXUFH DJHQF\� 79$ FDQ DVVLVW LQ

HYDOXDWLQJ DYDLODEOH DOWHUQDWLYHV DQG ZLOO HQFRXUDJH FRRSHUDWLRQ DPRQJ

DOO FRPPXQLWLHV WKDW DUH GHSHQGHQW RQ FRPPRQ ZDWHU UHVRXUFHV�


