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:HOFRPH� WR� (GLWLRQ� �� RI� D� VHULHV� RI� FRPPXQLW\� XSGDWHV
UHJDUGLQJ� WKH� SODQQLQJ� IRU� WKH� IXWXUH� RI� WKH� 3HUWK� %DVLQ� ²
<DUUDJDGHH�6RXWK�DTXLIHU�
7KLV� XSGDWH� DLPV� WR� SURYLGH� \RX� ZLWK� DQ� RYHUYLHZ� RI� WKH
SURJUHVV�RI�UHVHDUFK��WR�GDWH��LQWR�WKH�<DUUDJDGHH�DTXLIHU�
EXLOGLQJ� XSRQ� ORFDO� LVVXHV� FDSWXUHG� SUHYLRXVO\� IURP� WKH
6RXWK�:HVW�FRPPXQLW\�DQG�RWKHU�VWDNHKROGHUV���6WXGLHV�DQG
FRQVXOWDQFLHV� KDYH� EHHQ� EXLOW� XSRQ� WKH� LVVXHV� RI� WKH
FRPPXQLW\� DUH� SURYLGLQJ� XV� ZLWK� YDOXDEOH� LQIRUPDWLRQ
ZKLFK� ZLOO� HQDEOH� WKH� :DWHU� DQG� 5LYHUV� &RPPLVVLRQ� WR
SUHSDUH� WKH� VWDWXWRU\� %ODFNZRRG� *URXQGZDWHU� $UHD� VXE�
UHJLRQDO�PDQDJHPHQW� SODQ� DQG�PDNH� UHFRPPHQGDWLRQV� RQ
WKH� IXWXUH� XVH� DQG� PRQLWRULQJ� RI� 6:� <DUUDJDGHH� ZDWHU�
'LDJUDP� �� �3DJH� ��� RXWOLQHV� KRZ� WKH� VWXGLHV� ILW� WRJHWKHU�
+RZ�\RXU�LVVXHV�DUH�EHLQJ�EXLOW�LQWR�WKH�SODQQLQJ�SURFHVV�LV
GHVFULEHG�RQ�SDJHV���DQG���
8SGDWHV�IURP�WKH�VFLHQWLILF�LQYHVWLJDWLRQV�EHLQJ�XQGHUWDNHQ
E\�WKH�:DWHU�DQG�5LYHUV�&RPPLVVLRQ�DUH�SURYLGHG�RQ�SDJHV
�� WR� ��� � ,QGHSHQGHQW� SURIHVVLRQDO� UHVHDUFK� LQWR� VRFLDO�
$ERULJLQDO� KHULWDJH� LVVXHV�� DV� ZHOO� DV� HFRORJLFDO� ZDWHU
UHTXLUHPHQWV� LQ� WKH� <DUUDJDGHH� DUHD� LV� EHLQJ� XQGHUWDNHQ�
$Q�HFRQRPLF�VWXG\�DQG�VSHFLILF�LQGXVWU\�UHYLHZV�RI�GDLU\LQJ
DQG�YLWLFXOWXUH�DUH�DOVR�LQ�SURJUHVV���7KH�IXWXUH�ZDWHU�QHHGV
RI� ORFDO� KRUWLFXOWXUH� DUH� EHLQJ� FRQVLGHUHG� LQ� D� MRLQW
LQLWLDWLYH� EHWZHHQ� WKH� 'HSDUWPHQW� RI� $JULFXOWXUH� DQG� WKH
FRQVXOWDQWV�XQGHUWDNLQJ�WKH�HFRQRPLFV�VWXG\�
7KH� &RPPLVVLRQ� LV� DOVR� VXSSRUWLQJ� 6RXWK� :HVW� ORFDO
JRYHUQPHQWV� E\� SURYLGLQJ� UHVRXUFHV� IRU� DQ� LQGHSHQGHQW
DVVHVVPHQW�RI� WKH� VFLHQWLILF�GDWD�EHLQJ� JDWKHUHG� DQG� XVHG

LQ� WKH� GHFLVLRQ�PDNLQJ�� HVSHFLDOO\� WKH� JURXQGZDWHU
PRGHOOLQJ�
7KLV� LV� LQ� DGGLWLRQ� WR� DQ� LQGHSHQGHQW� SURIHVVLRQDO� SHHU
UHYLHZ� RI� WKH� UHVHDUFK�� WR� EH� XQGHUWDNHQ� IRU� WKH
&RPPLVVLRQ�
7KH� LQYHVWLJDWLRQ� SURJUDP� LV� LQWHQVLYH� DQG� WKRURXJK�� DQG
ZH�DUH�FRQVFLRXV�WKDW�WKH�FRPPXQLW\�KDV�FRQFHUQV�WKDW�WKH
DVVHVVPHQW� WLPHIUDPH� LV� WRR� VKRUW�� � +RZHYHU�� WKLV� LV� MXVW
WKH�EHJLQQLQJ�DQG�RXU�VWXGLHV�ZLOO�QRW�ILQLVK�ZKHQ�WKH�GUDIW
DOORFDWLRQ�SODQ�LV�UHOHDVHG�²�WKH\�ZLOO�FRQWLQXH�
$V� WKH� 6WDWH
V� ZDWHU� PDQDJHUV�� WKH� :DWHU� DQG� 5LYHUV
&RPPLVVLRQ� PDLQWDLQV� UHJXODU� DQG� FRPSUHKHQVLYH
PRQLWRULQJ�DQG�DVVHVVPHQW�RI�WKH�LPSDFW�RI�DQ\�XVH�RI�WKH
6WDWH
V� ZDWHU�� 6KRXOG� LVVXHV� DULVH� WKHQ� WKHVH� FDQ� EH
LQFOXGHG�LQ�WKH�ZDWHU�PDQDJHPHQW�SODQ�UHYLVLRQ�WKDW�PXVW
RFFXU�DW�OHDVW�HYHU\���\HDUV�
$Q\RQH� ZLWK� FRPPHQWV� RQ� WKH� <DUUDJDGHH� VWXGLHV� LV
HQFRXUDJHG� WR� FRQWDFW� WKH� &RPPLVVLRQ·V� %XQEXU\� 2IILFH�
)XUWKHU� LQIRUPDWLRQ� FDQ� EH� REWDLQHG� IURP� RXU� ZHEVLWH� DW
ZZZ�ZUF�ZD�JRY�DX�ZKLFKHU���$�UHSRUW�RI�WKH�LVVXHV�RI�WKH
6RXWK�:HVW�FRPPXQLW\�LQ�UHODWLRQ�WR�WKH�<DUUDJDGHH�VWXGLHV
LV�DYDLODEOH�RQ�WKH�ZHEVLWH�
$� IXUWKHU� URXQG�RI�FRPPXQLW\�PHHWLQJV� LV�SODQQHG� IRU� WKH
HQG� RI� -XO\� ������ 'HWDLOV� RI� WKHVH� SXEOLF� EULHILQJV�ZLOO� EH
GLVWULEXWHG�ZKHQ�GDWHV�DQG�YHQXHV�DUH�ILQDOLVHG�
7KDQN� \RX� RQFH� DJDLQ� IRU� \RXU� LQYROYHPHQW� LQ� WKH� 6:
<DUUDJDGHH�DOORFDWLRQ�SODQQLQJ�SURFHVV�

,1�7+,6�(',7,21
3ODQQLQJ�IRU�WKH�%ODFNZRRG�*URXQGZDWHU�$UHD�� 3DJH��
+RZ�\RXU�LVVXHV�DUH�JXLGLQJ�WKH�SODQQLQJ�IRU�WKH�%ODFNZRRG�*URXQGZDWHU�$UHD 3DJH��
+\GURJHRORJ\�RI�WKH�<DUUDJDGHH�)RUPDWLRQ 3DJH��
+RZ�GRHV�ZDWHU�HQWHU�WKH�6:�<DUUDJDGHH�DTXLIHU"� 3DJH��
'LVFKDUJH�IURP�WKH�6:�<DUUDJDGHH�LQWR�WKH�%ODFNZRRG�5LYHU 3DJH��
:DWHU�TXDOLW\�LQ�VWUHDPV�RI�WKH�/RZHU�%ODFNZRRG�&DWFKPHQW 3DJH��
,PSDFWV�RQ�PDULQH�KDELWDWV�� 3DJH��
,PSDFWV�RI�FOLPDWH�FKDQJH�RQ�6RXWK�:HVW�*URXQGZDWHU� 3DJH��
6DOW�ZDWHU�LQWUXVLRQ�²�,V�LW�D�SRWHQWLDO�SUREOHP" 3DJH��
%ODFNZRRG�6XE�UHJLRQDO�:DWHU�5HVRXUFH�0DQDJHPHQW�3ODQ��3URMHFW�&RPSRQHQWV 3DJH��
$FLG�VXOSKDWH�VRLOV�� 3DJH��
:KLFKHU�:DWHU�5HVRXUFHV�0DQDJHPHQW�&RPPLWWHH 3DJH��
,QGHSHQGHQW�LQYHVWLJDWLRQV�DQG�SURIHVVLRQDO�DGYLFH 3DJH���
6RFLDO�YDOXHV�DQG�LPSDFWV�VWXG\ �� 3DJH���
$ERULJLQDO�KHULWDJH�DQG�FXOWXUDO�YDOXHV�� 3DJH���
(FRORJLFDO�ZDWHU�UHTXLUHPHQWV�� 3DJH���
(FRQRPLF�LPSDFW�VWXGLHV�� 3DJH���
0HHWLQJ�UHJLRQDO�QHHGV 3DJH���
:DWHU�IRU�D�JURZLQJ�UHJLRQDO�SRSXODWLRQ 3DJH���
'HDOLQJ�ZLWK�SROLWLFDO�LVVXHV 3DJH���
)XUWKHU�RSSRUWXQLWLHV�IRU�FRPPXQLW\�LQSXW�� 3DJH���
&RQWDFW�GHWDLOV� � 3DJH���
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7KH� %ODFNZRRG� SURMHFW� FRQWDLQV� D� QXPEHU� RI� GLIIHUHQW� IDFHWV
ZKLFK� DUH� EHLQJ� ZRUNHG� WRJHWKHU� WR� FRQWULEXWH� WR� D� ZDWHU
DOORFDWLRQ� SODQ� EDVHG� XSRQ� WKH� EHVW� DYDLODEOH� VFLHQFH� DQG� WKH
LVVXHV� JDWKHUHG� IURP� WKH� FRPPXQLW\�� � )URP� WKLV�� GHFLVLRQV
UHJDUGLQJ�WKH�IXWXUH�RI�WKH�6:�<DUUDJDGHH�DTXLIHU�ZLOO�EH�PDGH�
'LDJUDP����3DJH����SURYLGHV�DQ�RYHUYLHZ�RI�WKH�DSSURDFK�ZH�DUH
WDNLQJ�� � 7KLV� DSSURDFK� LQFOXGHV� D� QXPEHU� RI� PHFKDQLVPV� IRU
FKHFNLQJ�WR�HQVXUH�WKH� LVVXHV� UDLVHG�E\� VWDNHKROGHUV�DQG�RWKHU
FRPPXQLW\� PHPEHUV� LQ� SKDVH� RQH� RI� WKH� SURJUDP� DUH� FOHDUO\
DGGUHVVHG�ZLWKLQ�WKH�FRQWH[W�RI�WKH�SODQQLQJ���7KH�LQIRUPDWLRQ
LV�EHLQJ�FROODWHG�WR�HQDEOH�XV�WR�IXOO\�XQGHUVWDQG�WKH�K\GURORJ\
RI�WKH�%ODFNZRRG�*URXQGZDWHU�$UHD�DQG�WR�SURYLGH�XV�ZLWK�WRROV
WR�PDNH�LQIRUPHG�ZDWHU�DOORFDWLRQ�GHFLVLRQV�UHODWLQJ�WR�WKH�6:
<DUUDJDGHH�DTXLIHU��DQG�WR�LQFRUSRUDWH�WKHVH�LQWR�WKH�SODQ�
+RZ�DUH�ZH�GRLQJ�WKLV"��$�PRGHO�LV�EHLQJ�GHYHORSHG�IRU�WKH�6:
<DUUDJDGHH�DTXLIHU�DQG�DOO�DVVRFLDWHG�JURXQGZDWHU�ERGLHV�LQ�WKH
:KLFKHU� UHJLRQ�� � 7KH� PRGHO� LV� EDVHG� XSRQ� WKH� KLVWRULFDO� DQG
VFLHQWLILF�GDWD�DW�KDQG�DQG�WKH�UHVXOWV�RI�WKH�H[WHQVLYH�GULOOLQJ
SURJUDP�
,VVXHV�DQG�FRQFHUQV� UDLVHG�E\� WKH� 6:�FRPPXQLW\� LQ� SKDVH� RQH
DUH� QRZ� SURYLGLQJ� WKH� EDVLV� XSRQ� ZKLFK� LQWHQVLYH� VRFLDO�
$ERULJLQDO�KHULWDJH�DQG�FXOWXUDO�YDOXHV��HFRORJLFDO�DQG�HFRQRPLF
VWXGLHV�DUH�EHLQJ�XQGHUWDNHQ���)URP�WKH�VWXGLHV��ZH�DUH�ILQGLQJ
VSHFLILF� LQIRUPDWLRQ� ZKLFK� ZLOO� EH� GLUHFWO\� LQFOXGHG� LQ� WKH
PRGHOOLQJ� DQG� SODQQLQJ�� DV� ZHOO� DV� FRQWULEXWLQJ� WR� WKH
GHYHORSPHQW�RI�SULQFLSOHV�DQG�RSHUDWLRQDO�HOHPHQWV�XSRQ�ZKLFK
WKH�ZDWHU�DOORFDWLRQ�SODQ�LV�EHLQJ�GHYHORSHG�
7KHVH� SULQFLSOHV� LQFOXGH� VXFK� WKLQJV� DV� HQVXULQJ� UHJLRQDO
GHYHORSPHQW�QHHGV�ZLOO�EH�PHW���7KH�UHVXOWV�RI�WKH�VWXGLHV�ZLOO
HQDEOH�XV�WR�DWWDLQ�D�YHU\�JRRG�XQGHUVWDQGLQJ�DQG�DSSUHFLDWLRQ
RI�WKH�GHYHORSPHQW�SODQV�DQG�DVSLUDWLRQV�RI�WKH�6RXWK�:HVW�VR
ZH�FDQ�FRQVLGHU�WKLV�LQ�RXU�SODQQLQJ�DQG�GHFLVLRQ�PDNLQJ��ZLWKLQ
WKH�FRQWH[W�RI�WKH�5L:,�$FW�ZKLFK�XQGHUSLQV�RXU�ZRUN�
7KH� LVVXHV�� SULQFLSOHV� DQG� GDWD� IURP� WKH� LQYHVWLJDWLRQV� DQG
VWXGLHV� ZLOO� WKHQ� EH� LQFRUSRUDWHG� LQWR� D� UDQJH� RI� SODQQLQJ
VFHQDULRV� IRU� ZDWHU� XVH� IURP� WKH� <DUUDJDGHH�� � 7KH� VFHQDULRV
LQFOXGH�D�QXPEHU�RI�GLIIHUHQW�ZDWHU�YROXPH�GHPDQGV�
3ODQQLQJ� 6FHQDULR� 2QH� LV� WKH� FXUUHQW� DPRXQW� RI� ZDWHU� EHLQJ
DEVWUDFWHG� IURP� WKH� 6:� <DUUDJDGHH�� � 7KLV� LQFOXGHV� ZDWHU� IRU
DJULFXOWXUH�� DQG� VXSSO\� IRU� WKH� %XQEXU\� DQG� %XVVHOWRQ� :DWHU
%RDUGV�

3ODQQLQJ� 6FHQDULR� 7ZR� LV� WKH� YROXPH� FXUUHQWO\� H[WUDFWHG
�6FHQDULR�2QH��3/86�WKH�YROXPH�RI�ZDWHU�ZKLFK�WKH�:DWHU�DQG
5LYHUV� &RPPLVVLRQ� KDV� DOORFDWHG� WR� YDULRXV� XVHUV�� EXW� LV� QRW
FXUUHQWO\�EHLQJ�DEVWUDFWHG�
3ODQQLQJ�6FHQDULR�7KUHH�EXLOGV�XSRQ�6FHQDULR�7ZR��E\�DGGLQJ�WR
WKLV�WKH�DPRXQW�RI�ZDWHU�ZKLFK�YDULRXV�XVHUV�KDYH�DSSOLHG�IRU�
DQG� WKDW� WKH�:5&� LV� FXUUHQWO\� FRQVLGHULQJ�� � 7KLV� LQFOXGHV� WKH
��*/�SURSRVDO�E\�:DWHU�&RUSRUDWLRQ�
1XPHURXV�VFHQDULRV�ZKLFK�FRQVLGHU�IXWXUH�UHJLRQDO�QHHGV�ZLOO�EH
GHYHORSHG�
7KH�VFHQDULR�ILJXUHV�ZLOO�WKHQ�EH�FRQVLGHUHG�LQ�WKH�PRGHO���2QFH
WKH� VFHQDULRV� DUH� PRGHOOHG� ZH� ZLOO� EH� DEOH� WR� LGHQWLI\� WKH
LPSDFW� RQ� WKH� ORFDO� HQYLURQPHQW� DQG� PDNH� GHFLVLRQV� DV� WR
ZKHWKHU� RU� QRW� WKHVH� LPSDFWV� DUH� DFFHSWDEOH�� � 2WKHU� LVVXHV
UDLVHG� E\� WKH� FRPPXQLW\� ZLOO� DOVR� EH� DGGUHVVHG� WKURXJK� WKH
PRGHOOLQJ�� � 7KH� DLP� RI� WKH� SODQQLQJ� VFHQDULRV� LV� WR� SUHGLFW
ZKHUH�� DQG� WR� ZKDW� H[WHQW�� FKDQJHV� ZLOO� RFFXU� LQ� WKH
K\GURORJLFDO�DQG�HFRORJLFDO�V\VWHPV�LQ�WKH�:KLFKHU�5HJLRQ�
7KH� LQIRUPDWLRQ� JDWKHUHG� ZLOO� WKHQ� EH� FRPELQHG� ZLWK� WKH
HFRQRPLF� DQG� VRFLDO� ILQGLQJV� LQ� D� IXOO� ZDWHU� VWXG\�� ZKLFK� LV
EHLQJ� SUHSDUHG� DV� D� SUHFXUVRU� WR� WKH� VWDWXWRU\� %ODFNZRRG
*URXQGZDWHU� $UHD� 6XE�UHJLRQDO� 0DQDJHPHQW� 3ODQ�� � 7KLV� SODQ
ZLOO�FRQWDLQ�UHFRPPHQGDWLRQV�IRU�WKH�IXWXUH�RI�DOO�JURXQGZDWHU
LQ� WKH� %ODFNZRRG� $UHD�� � 7KH� &RPPLVVLRQ� ZLOO� PDNH
UHFRPPHQGDWLRQV� WR� *RYHUQPHQW�� IROORZLQJ� ZKLFK� WKH
*RYHUQPHQW�ZLOO�PDNH�D�GHFLVLRQ�RQ�WKH�SURSRVHG�XVH�RI���*/
RI� WKH� <DUUDJDGHH� ZDWHU� WR� VXSSOHPHQW� WKH� ,QWHJUDWHG� :DWHU
6XSSO\�6FKHPH�
'LDJUDP� �� �3DJH� ��� SUHVHQWV� D� VXPPDU\� RI� ZD\V� LQ� ZKLFK
FRPPXQLW\�LVVXHV�DQG�FRQFHUQV�DUH�JXLGLQJ�WKH�GHFLVLRQ�PDNLQJ
SURFHVV� E\� SURYLGLQJ� D� EDVLV� XSRQ�ZKLFK� DOO� RI� RXU� VWXGLHV� DUH
EXLOW�� � ,Q� DGGLWLRQ�� WKH�:KLFKHU�:DWHU� 5HVRXUFHV� 0DQDJHPHQW
&RPPLWWHH� �VHH� 3DJH� ��� ZLOO� EH� FRQWLQXDOO\� EULHIHG� RQ� WKH
VFHQDULRV� DQG� KDYH� LQSXW� LQWR� WKH� EXLOGLQJ� RI� WKH� PRGHO�� RQ
EHKDOI�RI�WKH�FRPPXQLW\�
$Q� H[DPSOH� RI� KRZ� WKH� LVVXHV� RI� WKH� FRPPXQLW\� DUH� EHLQJ
LQFRUSRUDWHG� LV� SURYLGHG� EHORZ� LQ� %R[� ��� � 7KH� &RPPXQLW\
&RQVXOWDWLRQ�DQG�&RPPXQLFDWLRQV�7HDP�DW�WKH�&RPPLVVLRQ�ZLOO
EH� DEOH� WR� VKRZ� \RX� KRZ� HDFK� RI� WKH� LVVXHV� KDYH� EHHQ
DGGUHVVHG��LI�\RX�ZRXOG�OLNH�WR�UHYLHZ�WKLV�SURFHVV� � �

%2;�����$SSO\LQJ�WKH�SODQQLQJ�VFHQDULRV�LQ�WKH�DTXLIHU�PRGHOOLQJ�±�DQ�H[DPSOH
,668(���6HFXULW\�RI�H[LVWLQJ�ZDWHU�OLFHQVHV
2%-(&7,9(���7R�SURWHFW�DOO�H[LVWLQJ�OLFHQVHV�DQG�DOORFDWLRQV
35,1&,3/(6���:LWKLQ�WKH�ZDWHU�DOORFDWLRQ�SODQ��DOO�H[LVWLQJ�HQWLWOHPHQWV�ZLOO�EH�DFNQRZOHGJHG��LGHQWLILHG�DQG�SURWHFWHG��ZLWKLQ�WKH
SULQFLSOH�RI�UHDVRQDEOH�OLFHQFH�WHQXUH
6&(1$5,26�	�02'(//,1*���7KH�WRWDO�YROXPH�RI�DOO�H[LVWLQJ�HQWLWOHPHQWV�ZLOO�EH�GHGXFWHG�IURP�WKH�HVWLPDWHG�VXVWDLQDEOH�\LHOG�
2QFH�WKH�VXVWDLQDEOH�\LHOG�RI�WKH�DTXLIHU�V\VWHP�LV�GHWHUPLQHG�WKH�ILUVW�VWHS�LV�WR�HQVXUH�H[LVWLQJ�HQWLWOHPHQWV�DUH�PDLQWDLQHG���7KLV
ZLOO�EH�LGHQWLILHG�LQ�WKH�PRGHO�DV�6FHQDULR���
&21&/86,21���$OO�FXUUHQW�OLFHQVHG�ZDWHU�DOORFDWLRQV�ZLOO�EH�SURWHFWHG�DV�DQ�DOORFDWLRQ�REMHFWLYH�ZLWKLQ�WKH�SODQ�
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3.  Various planning scenarios based on existing and
projected future water use estimates
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Investigations and studies based
upon issues raised in the

community

���:LWKLQ�WKH�FRQWH[W�RI�WKH�5LJKWV
LQ�:DWHU�DQG�,UULJDWLRQ��5L:,��$FW�
ZH�KDYH�WDNHQ�WKH�LVVXHV�UDLVHG�E\
WKH�FRPPXQLW\�DQG�ZRUNHG�WKHVH
LQWR�LQYHVWLJDWLRQ�SURJUDPV�DQG
VWXGLHV�EHLQJ�FRQGXFWHG�E\�WKH
:DWHU�DQG�5LYHUV�&RPPLVVLRQ�DQG
LQGHSHQGHQW�SURIHVVLRQDOV���7KHVH
VWXGLHV�ZLOO�ILQG�RXW�PRUH�DERXW�WKH
LVVXHV�DQG�DQVZHU�PDQ\�RI�WKH
TXHVWLRQV�UDLVHG�E\�WKH�FRPPXQLW\�

���8VLQJ�WKH�LQIRUPDWLRQ�IURP
WKH�VWXGLHV�DQG�WKH�LVVXHV
UDLVHG�E\�WKH�FRPPXQLW\��ZH
DUH�GHYHORSLQJ�SULQFLSOHV�WR
XQGHUSLQ�WKH�VXVWDLQDEOH
ZDWHU�DOORFDWLRQ�SODQQLQJ�IRU
WKH�%ODFNZRRG�*URXQGZDWHU
$UHD�

���$OORFDWLRQ�SULQFLSOHV�
H[LVWLQJ�DQG�SURMHFWHG�IXWXUH
ZDWHU�XVH�DUH�WKHQ�XVHG�WR
GHYHORS�SODQQLQJ�VFHQDULRV�
7KHVH�VFHQDULRV�SURYLGH�WKH
EDVLV�IRU�PRGHOOLQJ�WKH
LPSDFWV�RI�GLIIHULQJ�ZDWHU
YROXPHV�H[WUDFWHG�IURP
GLIIHUHQW�ORFDWLRQV�ZLWKLQ�DQG
DFURVV�DOO�RI�WKH�DTXLIHUV�

���7KH�PRGHO�LV�EHLQJ�EXLOW
XSRQ�WKH�EHVW�VFLHQWLILF
LQIRUPDWLRQ�DYDLODEOH
UHJDUGLQJ�WKH�DTXLIHUV��DQG
ZLOO�EH�XVHG�WR�GHWHUPLQH�WKH
HFRORJLFDO�DQG�K\GURORJLFDO
LPSDFWV�RI�ZDWHU�DEVWUDFWLRQ
IURP�WKH�DTXLIHU�

',$*5$0�����+RZ�\RXU�LVVXHV�DUH�JXLGLQJ�WKH�SODQQLQJ�IRU�WKH
%ODFNZRRG�*URXQGZDWHU�$UHD�

����%/$&.:22'�*5281':$7(5�$5($
68%�5(*,21$/�0$1$*(0(17�3/$1

Planning
Scenario

1

Planning
Scenario

2

Planning
Scenario

3

���7KH�:DWHU�DQG�5LYHUV
&RPPLVVLRQ¶V
UHFRPPHQGDWLRQV�RQ�WKH
IXWXUH�RI�WKH�JURXQGZDWHU�ZLOO
EH�EDVHG�RQ�WKH�DFFHSWDEOH
LPSDFWV�DV�SUHGLFWHG�IURP�WKH
PRGHO�
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7KH� <DUUDJDGHH� )RUPDWLRQ� LV� XS� WR� ����P� WKLFN� DQG
FRPSRVHG�PRVWO\� RI� FRDUVH� VDQG� WR� ILQH� JUDYHO� VL]HG� TXDUW]
JUDLQV��,W�ZDV�GHSRVLWHG�GXULQJ�WKH�-XUDVVLF�3HULRG�IURP�DERXW
���� WR� ����PLOOLRQ� \HDUV� DJR�� ,W� H[WHQGV� IURP� $XVWUDOLQG� WR
WKH� VRXWK� FRDVW�� DQG� LV� ERXQGHG� RQ� WKH� HDVW� E\� WKH� 'DUOLQJ
)DXOW��DQG�RQ�WKH�ZHVW�E\�WKH�%XVVHOWRQ�)DXOW��7KH�IRUPDWLRQ
FRQWDLQV� IUHVK� ZDWHU�� DV� ORZ� DV� ���� PJ�/� WRWDO� GLVVROYHG
VDOWV�
7KH� IRUPDWLRQ� RYHUOLHV� WKH� &RFNOHVKHOO� *XOO\� )RUPDWLRQ�
ZKLFK� JHQHUDOO\� FRQWDLQV� VDOLQH� ZDWHU�� /RFDOO\�� ZKHUH� WKH
&RFNOHVKHOO� *XOO\� )RUPDWLRQ� LV� LQ� IDXOWHG� FRQWDFW� ZLWK� WKH
<DUUDJDGHH�)RUPDWLRQ��LW�FRQWDLQV�IUHVK�ZDWHU�DV�SDUW�RI�WKH
<DUUDJDGHH�IORZ�V\VWHP��VHH�'LDJUDP����
7KH�JURXQGZDWHU�VWRUDJH� LQ�WKH�DTXLIHU� LV�YDVW��FRQWDLQLQJ�D
PLQLPXP� HVWLPDWH� RI� ���� FXELF� NLORPHWUHV� ��������
JLJDOLWUHV��RI�IUHVK�ZDWHU�

*URXQGZDWHU�0RYHPHQW
*URXQGZDWHU�LQ�WKH�<DUUDJDGHH�)RUPDWLRQ�RULJLQDWHV�GLUHFWO\
IURP� UDLQIDOO� VRDNLQJ� LQ� SDVW� WKH� URRW� ]RQH� RI� YHJHWDWLRQ
ZKHUH� WKH�<DUUDJDGHH� )RUPDWLRQ� LV� H[SRVHG� DW� WKH� VXUIDFH�
RU�ZKHUH�WKH�RYHUO\LQJ�VHGLPHQWV�DUH�WKLQ�DQG�SHUPHDEOH�
*URXQGZDWHU� PRYHV� VORZO\�� WDNLQJ� DERXW� ��� ���� \HDUV� WR
UHDFK� %XQEXU\� IURP� WKH� UHFKDUJH� DUHD� QHDU� 1DQQXS�� )UHVK
JURXQGZDWHU� H[WHQGV�EH\RQG� WKH� SUHVHQW� FRDVWOLQH� RXW� RQWR
WKH�FRQWLQHQWDO� VKHOI��ZKLFK�ZDV�GU\� ODQG�PRUH� WKDQ�������
\HDUV�DJR�
7KH� ZDWHU� WDEOH� LQ� WKH� <DUUDJDGHH� )RUPDWLRQ� LV� ��� WR� ���
PHWUHV�GHHS�EHORZ�WKH�%ODFNZRRG�3ODWHDX�DQG�RQO\�FRPHV�WR
WKH� VXUIDFH� ORFDOO\� LQ� WKH� %ODFNZRRG� 5LYHU� YDOOH\�� ZKHUH
JURXQGZDWHU�GLVFKDUJH�PDLQWDLQV�SDUW�RI�WKH�ULYHU�IORZ�GXULQJ
WKH�VXPPHU�PRQWKV�

',$*5$0��
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:DWHU�IURP�UDLQIDOO� WKDW� LQILOWUDWHV� �RU� VHHSV�� LQWR� WKH�JURXQG� WR
EHFRPH� ¶JURXQGZDWHU·� LV� FDOOHG� ¶UHFKDUJH·�� DQG� WKH� DUHD�RQ� WKH
ODQG�VXUIDFH�ZKHUH�PDMRU�UHFKDUJH�RFFXUV�LV�FDOOHG�WKH�¶UHFKDUJH
DUHD·�� � 7KH� DPRXQW� RI� ZDWHU� WKDW� VHHSV� LQWR� WKH� JURXQG� YDULHV
ZLGHO\� IURP�SODFH� WR� SODFH� DFFRUGLQJ� WR� WKH� YHJHWDWLRQ� DQG� VRLO
VXUIDFH� SUHVHQW�� � ,Q� SRURXV� VXUIDFH� PDWHULDO� VXFK� DV� VDQG� RU
JUDYHO�� ZDWHU� VHHSV� WKURXJK� TXLFNO\� DQG� D� ORW� RI� WKH� UDLQIDOO
EHFRPHV� JURXQGZDWHU�� � 2Q� WKH� RWKHU� KDQG�� ZDWHU� PRYHPHQW
WKURXJK� OHVV�SRURXV�VXUIDFH�PDWHULDO� VXFK�DV�FOD\� LV� YHU\� VORZ�VR
WKDW� RQO\� D� YHU\� VPDOO� SRUWLRQ� RI� WKH� UDLQIDOO� EHFRPHV
JURXQGZDWHU�� �7KH�UHPDLQGHU�RI� UDLQIDOO�HLWKHU� UXQV�RII� WKH� ODQG
VXUIDFH� LQWR� VWUHDPV�� RU� HYDSRUDWHV� IURP� WKH� VRLO� VXUIDFH�� RU� LV
DEVRUEHG�E\�SODQWV�WKURXJK�WKHLU�URRWV�DQG�WKHQ�¶WUDQVSLUHG·�LQWR
WKH�DWPRVSKHUH�WKURXJK�WKHLU�OHDYHV�
5HFKDUJH�LQWR�WKH�6RXWK�:HVW�<DUUDJDGHH�DTXLIHU
:H� DOUHDG\� NQRZ� WKDW� WKH� UHFKDUJH� LQWR� WKH� 6:� <DUUDJDGHH
DTXLIHU�FRPHV�IURP�GLUHFW�DQG�LQGLUHFW�VRXUFHV��DV�IROORZV�

•  ',5(&7� 6285&(6�� � 7ZR� UHFKDUJH� DUHDV� RQ� WKH� ODQG
VXUIDFH� LQ� WKH� 6WDWH� )RUHVW�� QRUWK� DQG� VRXWK� RI� WKH
%ODFNZRRG� 5LYHU�� DERXW� ��� NP�ZHVW� RI� 1DQQXS� SURYLGH
UHFKDUJH� IURP� UDLQIDOO� GLUHFW� LQWR� WKH� 6:� <DUUDJDGHH
DTXLIHU�

•  ,1',5(&7�6285&(6���(OVHZKHUH�RQ�WKH�%ODFNZRRG�3ODWHDX
UHFKDUJH� LV� LQGLUHFW� �� E\� OHDNDJH� IURP� WKH� RYHUO\LQJ
VXSHUILFLDO� DQG�RU� /HHGHUYLOOH� DTXLIHUV�� ZKLFK� OLH� RYHU
PRVW�RI�WKH�6:�<DUUDJDGHH�

+RZ�PXFK�UHFKDUJH�LV�JRLQJ�RQ"
:H�QHHG�WR�NQRZ�KRZ�PXFK�ZDWHU�UHFKDUJHV�WKH�DTXLIHU�V\VWHP�²
WKLV�ZLOO�OLPLW�KRZ�PXFK�ZDWHU�FDQ�EH�ZLWKGUDZQ�VDIHO\�IURP�WKH
DTXLIHU�� � 8QIRUWXQDWHO\�� UHFKDUJH� FDQ·W� EH� PHDVXUHG� GLUHFWO\�
7KH�SURMHFW�,QYHVWLJDWLRQ�7HDP�LV�XVLQJ�D�UDQJH�RI�LQWHUQDWLRQDOO\
DFFHSWHG�WHFKQLTXHV�WR�JHW�D�EHVW�HVWLPDWH�RI�WKH�UHFKDUJH��ZLWK

DVVLVWDQFH� IURP� UHVHDUFK� RUJDQLVDWLRQV� VXFK� DV� &6,52� DQG
8:$��DQG�OHDGLQJ�FRQVXOWDQWV�ZLWK�VSHFLDOLVW�NQRZOHGJH�
7KUHH�UHFKDUJH�HVWLPDWH�PHWKRGV�DUH�EHLQJ�XVHG�

&KORULGH� EDODQFH� PHWKRG� ²� XVHV� WKH� UDWLR� RI
FKORULGH� WKDW� LV� GHSRVLWHG� RQ� WKH� VXUIDFH� ZLWK
UDLQIDOO��DQG�GU\IDOO���DQG�WKDW�VWRUHG�ZLWKLQ�WKH�VRLO
SURILOH�DQG�JURXQGZDWHU� WR�HVWLPDWH� WKH�SURSRUWLRQ
RI�UDLQIDOO�WKDW�EHFRPHV�JURXQGZDWHU�UHFKDUJH�
*HRFKHPLFDO� DQG� VWDEOH� LVRWRSLF� DQDO\VLV� �� FDQ
DVVLVW�LQ�WHOOLQJ�XV�KRZ�¶ROG·�WKH�JURXQGZDWHU�LV�DQG
KRZ�ORQJ�LW�KDV�EHHQ�VLQFH�LW�LQILOWUDWHG��HJ��FDUERQ�
���DJH�GDWLQJ�RI�ZDWHU��
1XPHULFDO� PRGHOOLQJ� XVLQJ� WZR� SK\VLFDOO\� EDVHG
UHFKDUJH�PRGHOV� �:$9(6� DQG�:(&�&�� VLPXODWHV� WKH
IDWH� RI� WKH� UDLQIDOO� XVLQJ� SK\VLFDO� GDWD� IRU� WKH
UHFKDUJH� DUHD�� LQFOXGLQJ� VRLO� DQG� YHJHWDWLRQ
SURSHUWLHV�

:RUN�SURJUHVV�WR�GDWH
&KORULQH� FRQWHQW� DQG� VRLO� K\GUDXOLF� SURSHUWLHV� DUH� EHLQJ
PHDVXUHG�LQ�VRLO�VDPSOHV�WDNHQ�IURP���DXJHU�KROHV�
7KH� VDOW� FRQWHQW� RI� UDLQIDOO� LV� EHLQJ� PHDVXUHG� IRU� FKORULGH
EDODQFH�DQDO\VLV�
:DWHU� VDPSOHV� IURP� GLIIHUHQW� DTXLIHUV� DUH� EHLQJ� WDNHQ� IRU
LVRWRSLF�DQDO\VLV��LQFOXGLQJ�FDUERQ����
9HJHWDWLRQ� DQG� VRLO� SURSHUWLHV� KDYH� EHHQ� GHWHUPLQHG� XVLQJ
FRPSXWHU�DLGHG�PDSSLQJ��*,6���UHPRWH�VHQVLQJ��DQG�IURP�VRLO
FODVVLILFDWLRQ�GDWD�

',6&+$5*(�)520�7+(�6:�<$55$*$'((�,172�7+(�%/$&.:22'�5,9(5
:KDW�LV�WKH�LVVXH"
7KH�%ODFNZRRG�5LYHU�LV�GLUHFWO\�FRQQHFWHG�WR�WKH�6RXWK�:HVW�<DUUDJDGHH�DTXLIHU�RYHU�DERXW�D����NP�OHQJWK�RI�WKH�ULYHU�VRXWK�ZHVW
RI�1DQQXS���3UHYLRXV�VWXGLHV�KDYH�VKRZQ�WKDW�JURXQGZDWHU�IURP�WKH�DTXLIHU�GLVFKDUJHV�LQWR�WKH�%ODFNZRRG�5LYHU�RYHU�WKLV� OHQJWK�
7KH�YROXPH�RI�GLVFKDUJH�LV�YHU\�ORZ�FRPSDUHG�ZLWK�WKH�ZLQWHU�VWUHDPIORZ�LQ�WKH�ULYHU��EXW�LW�LV�LPSRUWDQW�LQ�PDLQWDLQLQJ�VPDOO�ULYHU
IORZV�LQ�WKH�/RZHU�%ODFNZRRG�5LYHU�RYHU�WKH�VXPPHU�PRQWKV�ZKHQ�WKHUH�LV�QR�ZDWHU�FRPLQJ�GRZQ�IURP�WKH�XSSHU�UHDFKHV�
:K\�LV�LW�LPSRUWDQW"
7KH�GLVFKDUJH�IURP�WKH�6:�<DUUDJDGHH�LQWR�WKH�/RZHU�%ODFNZRRG�5LYHU�LV�IUHVK�ZDWHU��ZKLOH�PRVW�RI�WKH�IORZ�IURP�KLJKHU�XS�LQ�WKH
ULYHU�V\VWHP�LV�VDOLQH�RU�EUDFNLVK�� �7KH�IUHVK�ZDWHU�IURP�WKH�6:�<DUUDJDGHH�FRQWULEXWHV� WR� ULYHU�KHDOWK� LQ�WKH�/RZHU�%ODFNZRRG�
SDUWLFXODUO\�GXULQJ�WKH�VXPPHU�PRQWKV��ZKHQ�LW�FRQWULEXWHV�PRVW�RI�WKH�VWUHDPIORZ�LQ�WKH�ULYHU�
:KDW�LV�EHLQJ�GRQH"
0DQDJHPHQW�RI�WKH�6:�<DUUDJDGHH�DTXLIHU�PXVW�ORRN�DIWHU�WKLV�VRXUFH�RI�VWUHDPIORZ�IRU�WKH�%ODFNZRRG���7KH�SURMHFW�,QYHVWLJDWLRQ
7HDP�DQG�FRQVXOWDQWV�DUH�XQGHUWDNLQJ�VWXGLHV�LQWR�WKH�GLVFKDUJH��LWV�UROH�DQG�KRZ�LW�UHDFWV�WR�FKDQJHV�LQ�WKH�DTXLIHU���3UHOLPLQDU\
HVWLPDWHV�IURP�VWUHDP�IORZ�PHDVXUHPHQW�LQ�0DUFK������LQGLFDWH�WKH�GLVFKDUJH�IURP�WKH�<DUUDJDGHH�DTXLIHU�PD\�EH�DV�PXFK�DV���
WR����JLJDOLWUHV�D�\HDU���2QFH�GHWHUPLQHG��WKH�GLVFKDUJH�ILJXUH�ZLOO�EH�LQFRUSRUDWHG�LQWR�WKH�JURXQGZDWHU�PRGHO�
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:$7(5�48$/,7<�,1�675($06�2)�7+(�/2:(5�%/$&.:22'�&$7&+0(17
7KH�LVVXH
0DQDJHPHQW� RI� WKH� VXUIDFH� ZDWHU� DQG� JURXQGZDWHU� LQ� WKH
/RZHU�%ODFNZRRG�FDWFKPHQW�QHHGV�WR�FRQVLGHU�WKH�HFRORJ\�RI
WKH�ZDWHU�UHVRXUFHV��DQG�KRZ�WKHVH�DUH�DIIHFWHG�E\�VHDVRQ�
ORFDWLRQ� ZLWKLQ� D� JURXQGZDWHU� GLVFKDUJH� DUHD�� VWUHDPEDQN
DQG� ULYHU� EHG� FRQGLWLRQ�� � 7KH�:DWHU� DQG� 5LYHUV� &RPPLVVLRQ
KDV� EHJXQ� LQWHQVLYH� VWXGLHV� RI� ZDWHU� ¶KHDOWK·� ZLWKLQ� WKH
/RZHU�%ODFNZRRG�FDWFKPHQW��WR�SURYLGH�WKH�¶EDVH�OLQH·�GDWD
WR�DOORZ�LW�WR�PHDVXUH�DQG�PDQDJH�IXWXUH�WUHQGV�
+RZ�LV�ZDWHU�TXDOLW\�EHLQJ�LQYHVWLJDWHG"
:RUN� LV� EHLQJ� GRQH� WR� JHW� EDVH� OLQH� GDWD� RQ� WKH� ELRORJLFDO�
SK\VLFDO� DQG� FKHPLFDO� ZDWHU� TXDOLW\� LQ� WKH� VWUHDPV� LQ� WKH
/RZHU� %ODFNZRRG� FDWFKPHQW� DQG�� LQ� SDUWLFXODU�� KRZ� WKHVH
FKDUDFWHULVWLFV�DUH�DIIHFWHG�E\�ORFDWLRQ�ZLWKLQ�D�JURXQGZDWHU
GLVFKDUJH� DUHD�� � 7KHUH� DUH� ��� VLWHV� XQGHU� VWXG\� WKURXJKRXW
WKH�DUHD���6WUHDPV�EHLQJ�LQYHVWLJDWHG�LQFOXGH�WKH�6FRWW�5LYHU�
6W� -RKQ·V� %URRN�� 5RVD� %URRN�� %DUOHH� %URRN�� 6W� 3DXO·V� %URRN
DQG� WKH� &KDSPDQ� %URRN�� � ,QIRUPDWLRQ� LV� EHLQJ� FROOHFWHG� RQ
WKH�IROORZLQJ�ZDWHU�TXDOLW\�LQGLFDWRUV�DQG�LQLWLDO�ILQGLQJV�DUH
DOVR�SUHVHQWHG�
>�@� � � $QLPDOV� ZLWKRXW� D� EDFNERQH� WKDW� OLYH� LQ� ZDWHU
�DTXDWLF� LQYHUWHEUDWHV��� � � :KHQ� FRPSDUHG� WR� SULVWLQH
HQYLURQPHQWV�� VRPH� LPSDFW� ZDV� VHHQ� DW� DOO� VLWHV� VDPSOHG�
1RWDEO\�� WKH� GHJUHH� RI� LPSDFW� ZDV� QRW� UHODWHG� WR� ZKHWKHU
WKH�VLWH�ZDV�ORFDWHG�RQ�DQ�DTXLIHU�GLVFKDUJH�DUHD�
>�@� � 0LFURVFRSLF� IUHH� IORDWLQJ� DTXDWLF� SODQWV� �SK\WR�
SODQNWRQ��� �7KH�QXPEHU�RI� SODQWV�ZHUH� ORZ�EXW� VDWLVIDFWRU\
GHQVLWLHV�ZHUH�UHFRUGHG�DW�DOO�VLWHV�

>�@����:DWHU�TXDOLW\�DV�FRPSDUHG�ZLWK�$XVWUDOLDQ�JXLGHOLQHV
IRU�IUHVK�DQG�PDULQH�ZDWHUV�²�IRU�QXWULHQWV��ELRGHJUDGDEOH
RUJDQLF�PDWWHU�DQG�S+��D�PHDVXUH�RI�ZDWHU�DFLGLW\����:DWHU
TXDOLW\�ZDV�JRRG�IRU����RI�WKH����VLWHV��ZLWK�FRPELQDWLRQV�RI
QXWULHQWV�� S+�DQG�RUJDQLF�PDWWHU� KLJKHU� WKDQ� UHFRPPHQGHG
LQ�JXLGHOLQHV�IRU���VLWHV�
>�@����$QQXDO�DQG�VXPPHU�IORZV�LQ�VWUHDPV�²�XVLQJ�GDWD�IURP
PHDVXUHPHQWV�PDGH�EHWZHHQ������DQG��������6XPPHU�IORZV
LQ�VWUHDPV�LQ�WKH�/RZHU�%ODFNZRRG�KDYH�EHHQ�ORZHU�VLQFH�WKH
����V� WKDQ� LQ� SUHYLRXV� \HDUV�� PDLQO\� GXH� WR� WKH� FKDQJH� LQ
DQQXDO� UDLQIDOO� SDWWHUQV� WKDW� GDWH� IURP� WKDW� WLPH�� � $QQXDO
UDLQIDOO�KDV�GURSSHG� VLJQLILFDQWO\� IURP� WKH�����V� WKURXJKRXW
WKH�6RXWK�:HVW�UHJLRQ�RI�:$��VHH�VHFWLRQ�RQ�FOLPDWH�FKDQJH�
SDJH����
+RZ�ZLOO�HQYLURQPHQWDO�ZDWHU�QHHGV�EH�PDQDJHG"
7KH�HFRORJLFDO�ZDWHU�UHTXLUHPHQWV��(:5
V��ZLOO�EH�GHILQHG�LQ
D�VHSDUDWH�VWXG\��FXUUHQWO\�EHLQJ�XQGHUWDNHQ�E\�LQGHSHQGHQW
SURIHVVLRQDOV�� � 7KH� UHVXOWV� IURP� WKH� (:5
V� ZLOO� LQIRUP� WKH
ZDWHU� DOORFDWLRQ� VWDWHG� LQ� WKH�ZDWHU� DOORFDWLRQ� SODQ� IRU� WKH
%ODFNZRRG�DUHD�
&RQFOXVLRQV
7KH� /RZHU� %ODFNZRRG� VWUHDPV� DOO� KDYH� VLPLODU� IHDWXUHV� LQ
UHODWLRQ� WR� WKH� ZDWHU� TXDOLW\� LQGLFDWRUV� VWXGLHG�� � +RZHYHU�
WKLV�LV�EDVHG�RQ�RQO\�RQH�VDPSOLQJ���:H�ZLOO�LQFUHDVH�WKH�EDVH
OLQH�LQIRUPDWLRQ���ZLWK�DGGLWLRQDO�VDPSOLQJ�LQ�VSULQJ������
2QJRLQJ� ZRUN� ZLOO� LQFOXGH� IXUWKHU� VXUIDFH� ZDWHU
PHDVXUHPHQW�DQG�DVVHVVPHQW�RI�WKH�IRXU� LQGLFDWRUV� LQ�RUGHU
WR� PRQLWRU� DQ\� FKDQJHV� RFFXUULQJ� LQ� WKH� ZDWHU� TXDOLW\� DQG
DGMXVW�RXU�PDQDJHPHQW�DFFRUGLQJO\�

,03$&76�21�0$5,1(�+$%,7$76
7KH�LVVXH
&RQFHUQ�KDV�EHHQ�H[SUHVVHG�DERXW�WKH�LPSDFW�RQ�RFHDQLF�DQG
FRDVWDO�HQYLURQPHQWV� RI� DQ\� FKDQJH� LQ� WKH� UDWH�RI� XQGHUVHD
GLVFKDUJH�IURP�WKH�6:�<DUUDJDGHH�DTXLIHU�
:KDW�LV�NQRZQ"
7KH�6:�<DUUDJDGHH�DTXLIHU�LV�RYHUODLQ�E\�WKH�6:�/HHGHUYLOOH
DTXLIHU� RYHU� PRVW� RI� WKH� VRXWK� ZHVW�� � 7KLV� VLWXDWLRQ� DOVR
RFFXUV� XQGHU� WKH� VHD�� ZKHUH� WKH� 6:� <DUUDJDGHH� DTXLIHU� LV
JHQHUDOO\� FRQILQHG� E\� WKH� /HHGHUYLOOH� )RUPDWLRQ�� � ,Q� WKLV
VLWXDWLRQ�� WKH� 6:� <DUUDJDGHH� LV� QRW� GLUHFWO\� FRQQHFWHG� WR
RFHDQ�ZDWHUV�
+RZHYHU� LQ� VPDOO� DUHDV�� VXFK� DV� QHDU� %XQEXU\� DQG� %ODFN
3RLQW��WKH�6:�<DUUDJDGHH�DTXLIHU�LV�OLNHO\�WR�EH�FRQQHFWHG�WR
WKH� VHD�� � ,Q� WKHVH� DUHDV�� QDWXUDO� GLVFKDUJH� RI� IUHVK
JURXQGZDWHU� WR� WKH� VHD� EHG� LQ� WKH� IRUP� RI� VORZ� VHHSDJH� LV
OLNHO\�� �&XUUHQWO\�QR�PDULQH� VSHFLHV�DUH�NQRZQ�WR�EH�ZKROO\
GHSHQGHQW� RQ� JURXQGZDWHU� VHHSDJH�� � 7KH� GLVWULEXWLRQ� RI
VHDJUDVV� PHDGRZV�� IRU� LQVWDQFH�� GRHV� QRW� LQGLFDWH� DQ\

OLQNDJH� ZLWK� WKH� ORFDWLRQ� RI� JURXQGZDWHU� GLVFKDUJH�� DQG
YDULDWLRQ�LQ�W\SH�DQG�GHQVLW\�RI�VHDJUDVVHV�RQ�WKH�RFHDQ�IORRU
FDQ�EH�H[SODLQHG�E\�RWKHU�IDFWRUV�
:KDW�HIIHFW�ZLOO�JURXQGZDWHU�SXPSLQJ�KDYH"
*URXQGZDWHU� SXPSLQJ� IURP� WKH� DTXLIHU� ²� NQRZQ� DV
¶DEVWUDFWLRQ·� KDV� WKH� SRWHQWLDO� WR� UHGXFH� WKH� OHYHO� RI
VHHSDJH�� EXW� RQO\� LI� WKH� SXPSLQJ� RFFXUV� LQ� QHDUE\� DUHDV�
*URXQGZDWHU� LV� SXPSHG� IURP� WKH� <DUUDJDGHH� DTXLIHU� QHDU
*HRJUDSKH� %D\� WR� VXSSO\� WKH� QHHGV� RI� FRDVWDO� SRSXODWLRQV�
7KLV�DEVWUDFWLRQ�IURP�WKH�<DUUDJDGHH��KDV�D�JUHDWHU�SRWHQWLDO
WR� UHGXFH� VHHSDJH� WKDQ� WKH� FXUUHQW� SURSRVHG� DEVWUDFWLRQ
IURP�WKH�<DUUDJDGHH�DTXLIHU� IXUWKHU� VRXWK� LQ� WKH�%ODFNZRRG
*URXQGZDWHU�$UHD�
7R� SXW� WKH� PDWWHU� EH\RQG� UHDVRQDEOH� GRXEW�� IXUWKHU
LQYHVWLJDWLRQ� RI� WKH� OLWHUDWXUH� DQG� FRQVXOWDWLRQ�ZLWK�PDULQH
VFLHQWLVWV�LV�EHLQJ�XQGHUWDNHQ�
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2XU�FOLPDWH���+RZ�GRHV�LW�FKDQJH�DQG�KRZ�GR�ZH�NQRZ"
:H� KDYH� DOZD\V� NQRZQ� WKDW� FOLPDWH� YDULDELOLW\� SOD\V� DQ
LPSRUWDQW� UROH� LQ� GHWHUPLQLQJ�ZKDW� WKH� QDWXUDO� V\VWHPV� ORRN
OLNH�� � ,Q� WKH� PLOOLRQV� RI� \HDUV� VLQFH� WKH� HDUWK·V� IRUPDWLRQ
FOLPDWH�KDV�YDULHG�WR�H[WUHPHV���(YLGHQFH�RI�SDVW�YDULDWLRQV�LQ
FOLPDWH� LV�HYLGHQW� LQ� WKH� LFH�DJHV�H[SHULHQFHG�DV� UHFHQWO\�DV
�������\HDUV�DJR�
:LWKLQ�RXU�RZQ�OLIHWLPHV��ZH�DUH�XVHG�WR�WKLQNLQJ�RI�¶FOLPDWH·
DV� EHLQJ� D� FRQVWDQW�� � ,Q� WKH� 6RXWK� :HVW� ZH� KDYH� FRRO� ZHW
ZLQWHUV�DQG�ZDUP�GU\�VXPPHUV�²�DQG�WKDW�LV�KRZ�LW�KDV�EHHQ
VLQFH�RXU�JUDQGSDUHQWV�ZHUH�ERUQ�� �2YHU� WKH� ��� WR� ��� \HDUV�
FOLPDWH� VFLHQWLVWV� KDYH� EHJXQ� WR� XQGHUVWDQG� WKDW� RXU� 6RXWK
:HVW�FOLPDWH�LV�QRW�D�FRQVWDQW��DQG�WKDW�YDULDELOLW\�RFFXUV�RYHU
SHULRGV� DV� VKRUW� DV� D� IHZ� GHFDGHV�� � :H� KDYH� KDG� ZHWWHU
SHULRGV� ²� VXFK� DV� WKH� ����V�� DQG� GULHU� SHULRGV�� VXFK� DV� WKH
HDUO\�����V��DQG�WKH�\HDUV�VLQFH������
:H�DUH� IRUWXQDWH� WKDW� WKH�GDWD� DYDLODEOH� WR� VWXG\� FOLPDWH� LV
LPSURYLQJ� IDVW�� DQG� WKH� FRPSXWLQJ� SRZHU� WR� DQDO\VH� FOLPDWH
SDWWHUQV� DQG� SUHGLFW� FKDQJHV� LV� KXJH�� � 'DWD� VRXUFHV� LQFOXGH
ZHDWKHU� UHFRUGV� IURP� UHFRUGLQJ� VWDWLRQV� DOO� RYHU� WKH� ZRUOG�
VDWHOOLWH� LPDJHV�� LFH� FRUHV� IURP� $QWDUFWLFD� DQG� DWPRVSKHULF
PRQLWRULQJ���3XWWLQJ�DOO�WKLV�WRJHWKHU�LQWR�FRPSOH[�PRGHOV�WKDW
FDQ�GHVFULEH�DQG�SUHGLFW�FOLPDWH�YDULDWLRQ�LV�D�PDMRU�DFWLYLW\
IRU�VFLHQWLVWV�DURXQG�WKH�ZRUOG���,Q�$XVWUDOLD��FOLPDWRORJLVWV�LQ
&6,52�� JRYHUQPHQW� DQG� XQLYHUVLWLHV� DUH� ZRUNLQJ� WR� LPSURYH
RXU�XQGHUVWDQGLQJ��VR�WKDW�ZH�FDQ�EHWWHU�PDQDJH�DJULFXOWXUDO
SURGXFWLRQ�� VXUIDFH�DQG�JURXQGZDWHU� VXSSOLHV� DQG� WKH�GHVLJQ
RI�LWHPV�OLNH�EULGJHV�DQG�GDPV�LQWR�WKH�IXWXUH�
&OLPDWH� FKDQJH� ²�ZKDW� GR�ZH� NQRZ� DQG� KRZ�ZLOO� LW� DIIHFW
WKH�<DUUDJDGHH�DTXLIHU"
7KHUH� DUH� WZR� PDLQ� LVVXHV� LQ� FOLPDWH� FKDQJH� LQ� WKH� 6RXWK
:HVW�
)LUVWO\�� FOLPDWH� FKDQJH� LQFOXGHV� XQSUHFHGHQWHG� DQG� PRVWO\
XQSUHGLFWDEOH� FOLPDWLF� VKLIWV� ²� ZKLFK� PDNH� VRPH� GHFDGHV
ZHWWHU� DQG� VRPH� GULHU�� � 5HFHQW� ZRUN� E\� WKH� ,QGLDQ� 2FHDQ
&OLPDWH� ,QLWLDWLYH� �,2&,��KDV� ORRNHG�DW�FOLPDWH�YDULDELOLW\� DQG
FKDQJH� LQ�WKH�6RXWK�:HVW�RI�WKH�6WDWH��6:�RI� WKH�*HUDOGWRQ�
(VSHUDQFH� OLQH��� � 5DLQIDOO� LQ� WKH� ODVW� ��� \HDUV� KDV� EHHQ� OHVV
WKDQ�WKH�SUHYLRXV����\HDUV���6RPH�DUHDV�KDYH�H[SHULHQFHG�XS
WR�D�����GHFUHDVH�LQ�DQQXDO�UDLQIDOO��KRZHYHU��WKH�%ODFNZRRG
*URXQGZDWHU� $UHD� ZDV� VKRZQ� WR� KDYH� DSSUR[LPDWHO\� ��
UHGXFWLRQ� LQ�DQQXDO� UDLQIDOO�RYHU� WKH� ODVW���� \HDUV�� � ,Q� VKRUW�
ZH�KDYH�EHHQ�LQ�D�GU\�SHULRG�VLQFH�WKH�PLG�����V�
6HFRQGO\��ZH�DUH�VWDUWLQJ�WR�XQGHUVWDQG�KXPDQ�LQIOXHQFHV�RQ
FOLPDWH�FKDQJH�²�FDXVHG�E\�WKH�VR�FDOOHG�¶JUHHQKRXVH�HIIHFW·�
7KLV� KDV� EHHQ� OHG� E\� WKH� DXWKRULWDWLYH� ,QWHUJRYHUQPHQWDO
3DQHO�RQ�&OLPDWH�&KDQJH���������ZKLFK�LV�FRQILUPLQJ�D�VWURQJ
FRQQHFWLRQ� EHWZHHQ� WKH� ULVLQJ� OHYHO� RI� FDUERQ� GLR[LGH� DQG
LQFUHDVLQJ� JOREDO� WHPSHUDWXUHV� WKDW� SURYLGH� HYLGHQFH� RI

¶KXPDQ� LQGXFHG·� FOLPDWH� FKDQJH�� � 7KH� EHVW� DYDLODEOH
SUHGLFWLRQV�DUH�WKDW�WKLV�PD\�OHDG�WR�VOLJKWO\�UHGXFHG�UDLQIDOO�LQ
DUHDV�ZLWK�0HGLWHUUDQHDQ� FOLPDWHV� �VXFK� DV� WKH� 6RXWK�:HVW�� LI
FXUUHQW�WUHQGV�SHUVLVW�
+RZ�ZLOO�FOLPDWH�YDULDELOLW\�EH�FRQVLGHUHG�LQ�SODQQLQJ�WKH�6:
<DUUDJDGHH�²�%ODFNZRRG�*URXQGZDWHU�$UHD"
7KH� ,QYHVWLJDWLRQV� 7HDP� WDNHV� FOLPDWH� YDULDELOLW\� DQG� FKDQJH
YHU\� VHULRXVO\� LQ� SUHGLFWLQJ� KRZ� WKH� 6:� <DUUDJDGHH� ZLOO
UHVSRQG�� �:H� ZLOO� EH� XVLQJ� EHVW� H[LVWLQJ� NQRZOHGJH� LQ� WHVWLQJ
WKH�HIIHFW�RI�WKUHH�UHDOLVWLF����\HDU�FOLPDWH�¶FOLPDWH�VFHQDULRV·
RQ�UHFKDUJH�DQG�ZDWHU�VWRUDJH���7KLV�ZRUN�ZLOO�EH�FRPSOHWHG�E\
$XJXVW�
7KH�WKUHH�FOLPDWH�VFHQDULRV�DUH�

�� 6LPLODU�WR�QRZ���XVLQJ�UDLQIDOO�GDWD�IRU�WKH�ODVW����²���
\HDUV��D�¶GU\�SHULRG·�

�� 5DLQIDOO�SUH��������D�¶ZHW�SHULRG·��DQG
�� 'ULHU�WKDQ�QRZ�²� ORRNLQJ����\HDUV� LQWR�WKH�IXWXUH�ZLWK

WKH�SRVVLELOLW\�RI�D�¶YHU\�GU\�SHULRG·�

&XUUHQW� UHFKDUJH� VWXGLHV� DUH� XVLQJ� WKUHH� PHWKRGV� WR� ILQG� RXW
KRZ�PXFK�UDLQIDOO�VHHSV�LQWR�WKH�DTXLIHU�LQ�WKH�FXUUHQW�FOLPDWH
�&OLPDWH� 6FHQDULR� ���� � 7KLV� UHODWLRQVKLS� EHWZHHQ� UDLQIDOO� DQG
UHFKDUJH� FDQ� EH� XVHG� ZLWK� WKH� ZHWWHU� DQG� GULHU� VFHQDULRV� WR
VKRZ� KRZ� WRWDO� UHFKDUJH� ZLOO� YDU\� DFURVV� WKH� WKUHH� FOLPDWH
VFHQDULRV�

7KH� 0RGHO� RI� WKH� 6:� <DUUDJDGHH� DTXLIHU� FRQVLGHUV� DOO� WKH
IDFWRUV� LQIOXHQFLQJ� DTXLIHU� EHKDYLRXU�� LQFOXGLQJ� UHFKDUJH� UDWH�
¶5XQQLQJ·�WKH�0RGHO�ZLWK�WKH�WKUHH�FOLPDWH�VFHQDULRV�ZLOO�VKRZ
KRZ� DTXLIHU� FKDUDFWHULVWLFV� GLIIHU� EHWZHHQ� WKH� VFHQDULRV� ²� LQ
ZDWHU� VWRUDJH�� DQG� WKH� UHVSRQVH� RI� � SXPSLQJ� ZDWHU� IURP� WKH
DTXLIHU�
6XPPDU\
7KH� ,QYHVWLJDWLRQV� 7HDP� ZLOO� EH� XVLQJ� WKH� EHVW� DYDLODEOH
LQIRUPDWLRQ� RQ� FOLPDWH� YDULDELOLW\� DQG� SUHGLFWHG� FKDQJHV� LQ
GHWHUPLQLQJ�KRZ� WKH�<DUUDJDGHH�DTXLIHU�ZLOO� UHVSRQG� WR� ORZHU
UDLQIDOOV���*LYHQ�WKH�KXJH�VL]H�RI�WKH�DTXLIHU��DQ\�VPDOO�GHFUHDVH
LQ� UDLQIDOO� RU� LQFUHDVH� LQ� WHPSHUDWXUH� ZLOO� KDYH� DQ� H[WUHPHO\
VPDOO� HIIHFW� RQ� ZDWHU� LQ� VWRUDJH�� � 6WUHDP� IORZV� RU� QDWXUDO
YHJHWDWLRQ� ZLOO� EH� PRUH� VHQVLWLYH� WR� FOLPDWH� FKDQJH� WKDW� RXU
DTXLIHU� V\VWHP� EXW� FXUUHQW� XQGHUVWDQGLQJ� LV� WKDW� WKH� YDVW
PDMRULW\�RI�QDWXUDO�V\VWHPV�LQ�WKH�%ODFNZRRG�*URXQGZDWHU�$UHD
ZLOO�FRQWLQXH�WR�UHVSRQG�WR�FOLPDWH�YDULDELOLW\�DV� WKH\�KDYH�IRU
UHFHQW�GHFDGHV�
7KH�ILQDO�FOLPDWH�FKDQJH�VFHQDULR�WR�EH�XVHG�LQ�WKH�PRGHO�ZLOO
EH� GHFODUHG� DQG� MXVWLILHG� E\� WKH� LQYHVWLJDWLRQV� DQG� SODQQLQJ
WHDPV�
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6$/7�:$7(5�,17586,21�²�,V�LW�D�SRWHQWLDO�SUREOHP"
7KH�LVVXH
&RQFHUQ� KDV� EHHQ� H[SUHVVHG�� SDUWLFXODUO\� E\� SHRSOH� OLYLQJ� LQ
%XVVHOWRQ� DQG� $XJXVWD�� WKDW� FKDQJHV� LQ� WKH� K\GUDXOLF� KHDG
UHVXOWLQJ�IURP�JURXQGZDWHU�SXPSLQJ��¶DEVWUDFWLRQ·��IURP�WKH�6:
<DUUDJDGHH� DTXLIHU� PD\� OHDG� WR� VDOW� ZDWHU� LQWUXVLRQ� LQWR� WKH
DTXLIHU���,I�WKLV�ZHUH�WR�RFFXU��D�IXUWKHU�FRQFHUQ�ZRXOG�EH�WKDW
ORFDO�ERUHV�ZRXOG�EHFRPH�VDOW\�
:KDW�ZH�DOUHDG\�NQRZ
7KH� 6:� <DUUDJDGHH� IRUPDWLRQ�� DQG� LWV� DTXLIHU� RI� IUHVK� ZDWHU
H[WHQGV�RXW� RQWR� WKH� FRQWLQHQWDO� VKHOI�� DW� OHDVW� ��� NP�RII� WKH
FRDVW���7KLV�LV�D�OHJDF\�IURP�WKH�ODVW�LFH�DJH�ZKHQ�WKH�VHD�OHYHO
ZDV� ORZHU�� DQG� WKH� FRDVWOLQH� ZDV� RXW� DORQJ� WKH� HGJH� RI� WKH
VKHOI�� � 7KH� DTXLIHU�ZDV� DOUHDG\�ZHOO� IRUPHG�� DQG� IXOO� RI� IUHVK
ZDWHU�GXULQJ�WKH�LFH�DJH���7KH�ZDWHU�LQ�WKH�<DUUDJDGHH�DTXLIHU
XQGHU�%XQEXU\�LV�DERXW��������\HDUV�ROG���7KH�HQG�RI�WKH�LFH�DJH
DERXW� ��� ���� \HDUV� DJR� OHG� WR� WKH� ULVH� LQ� VHD� OHYHOV�� ZKLFK
FRYHUHG�WKH�DUHD�EHWZHHQ�WKH�HGJH�RI�WKH�FRQWLQHQWDO�VKHOI�DQG
WKH�FXUUHQW�VKRUHOLQH���$OO�WKLV�JHRORJLFDO�KLVWRU\�PHDQV�WKDW�DQ\
LQWHUDFWLRQ�EHWZHHQ� VHDZDWHU� DQG� IUHVK�ZDWHU� LQ� WKH� FRQILQHG
<DUUDJDGHH�DTXLIHU�ZLOO�RQO\�EH�RFFXUULQJ� D� ORQJ�ZD\� IURP� WKH
SUHVHQW�FRDVWOLQH�
7KH�6:�<DUUDJDGHH�)RUPDWLRQ�LV�RYHUODLQ�E\�DQG�FRQILQHG�E\�WKH
/HHGHUYLOOH�)RUPDWLRQ��H[FHSW� LQ�VPDOO�DUHDV� �QHDU�RXWFURSSLQJ
%XQEXU\� %DVDOW��� � 7KH� ¶SURWHFWLYH·� FRYHULQJ� RI� WKH� ORZHU
/HHGHUYLOOH�)RUPDWLRQ�UHGXFHV�WKH�SRWHQWLDO� IRU�GLUHFW�HQWU\�RI
VDOW�ZDWHU�LQWR�WKH�6:�<DUUDJDGHH���7KHUH�LV�D�VPDOO�DUHD�ZKHUH
WKH� 6:�<DUUDJDGHH� RXWFURSV� RQ� WKH� VHDEHG� RII� WKH� FRDVW� QHDU
%XQEXU\�� DQG� WKHUH� LV� VRPH� JURXQGZDWHU� GLVFKDUJH� LQWR� WKH

RFHDQ�� � +HUH� FORVH� PRQLWRULQJ� RI� JURXQGZDWHU� VDOLQLW\� LQ
REVHUYDWLRQ� ERUHV� LV� FDUULHG� RXW�� DV� LQWUXVLRQ� DQG� VDOLQLW\
LQFUHDVHV�DUH�SRVVLEOH�
,Q�PRVW�LQVWDQFHV�ZKHUH��ERUHV�KDYH�EHFRPH�VDOW\�� LW�KDV�EHHQ
WKH�VKDOORZ�ERUHV�HVWDEOLVKHG�LQ�VXSHUILFLDO�IRUPDWLRQV��FORVH�WR
WKH� FRDVW� WKDW� ZHUH� DIIHFWHG�� � 7KLV� LPSDFW� LV� FDXVHG� E\� RYHU
SXPSLQJ�IURP�ERUHV�LQ�WKH�VDPH�ORFDOLW\�
:KDW�DUH�ZH�GRLQJ�DERXW�LW"
:KHUH�WKH�<DUUDJDGHH�DTXLIHU� LV�FRQILQHG��DV� LW� LV� FORVH� WR� WKH
FRDVW� DQG� XQGHU� WKH� VHD�� SUHVVXUH� FKDQJHV� LQ� WKH� ZDWHU� ERG\
FDQ�EH�WUDQVPLWWHG�UDSLGO\��EXW�WKH�UDWH�RI�DFWXDO�JURXQGZDWHU
IORZ�LV�YHU\�VORZ�²��������\HDUV�WR�JHW�IURP�ZHVW�RI�1DQQXS�WR
%XQEXU\���7KHUHIRUH�LW�WDNHV�D�ORQJ�WLPH�IRU�WKH�HIIHFWV�RI�VDOW
ZDWHU�LQWUXVLRQ�WR�EHFRPH�DSSDUHQW�� ��7KLV�PDNHV� LW� LPSRUWDQW
WKDW�ZH�PRQLWRU�ZDWHU�VDOLQLW\�WUHQGV�YHU\�FDUHIXOO\�
,Q� VXPPDU\�� WKH�SRWHQWLDO� SUREOHP�RI� VHD�ZDWHU� LQWUXVLRQ� LQWR
WKH�6:�<DUUDJDGHH�DTXLIHU� LV�EHLQJ�WDNHQ� VHULRXVO\�� � ,W�ZLOO� EH
PDQDJHG� WKURXJK� RXU� H[LVWLQJ� XQGHUVWDQGLQJ� RI� KRZ� ZDWHU
EHKDYHV� LQ� WKH� DTXLIHU�� WKURXJK� DGGLWLRQDO� LQIRUPDWLRQ�ZH� JHW
IURP� WKH� FXUUHQW� PRGHOLQJ�� WKURXJK� RXU� XQGHUVWDQGLQJ� RI� WKH
JHRORJLFDO� VWUXFWXUH�� DQG� E\� FORVH� PRQLWRULQJ� RI� JURXQGZDWHU
EHKDYLRXU�LQ�VXVFHSWLEOH�DUHDV�
6DOW� ZDWHU� LQWUXVLRQ� LV� QRW� H[SHFWHG� WR� EH� DQ� LVVXH� IRU� WKH
SURSRVHG�JURXQGZDWHU�DEVWUDFWLRQ�IURP�WKH�<DUUDJDGHH�DTXLIHU
ZHVW�RI�1DQQXS�
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$&,'�68/3+$7(�62,/6
:KDW�DUH�DFLG�VXOSKDWH�VRLOV"
¶$FLG� VXOSKDWH� VRLOV·� FRQWDLQ� VXOSKLGH� PLQHUDOV�� SUHGRPLQDQWO\
S\ULWH��DQ�LURQ�VXOSKLGH����,Q�FRDVWDO�DUHDV�RI�$XVWUDOLD��LQFOXGLQJ
DORQJ� WKH� 6ZDQ� &RDVWDO� 3ODLQ�� VRLOV� FRQWDLQLQJ� VXOSKLGHV� ZHUH
PRVWO\�IRUPHG�GXULQJ�WKH�ODVW��������\HDUV�VLQFH�WKH�ODVW�PDMRU
VHD�OHYHO�ULVH�DW�WKH�HQG�RI�WKH�ODVW�LFH�DJH�
8QGHU�QDWXUDO� FRQGLWLRQV� WKHVH� VRLOV� DUH� FRYHUHG� E\�ZDWHU� DQG
QDWXUDO� YHJHWDWLRQ�� � ,Q� WKLV� VLWXDWLRQ� WKH� VRLOV� FDXVH� QR
XQGHVLUDEOH� LPSDFWV�� � +RZHYHU�� LI� WKH� VRLOV� FRPH� LQWR� FRQWDFW
ZLWK� WKH�DLU�� WKH� VXOSKLGHV�ZLOO� R[LGLVH� WR� IRUP� VXOSKXULF� DFLG�
$Q\�DFWLYLW\�WKDW�DOORZV�FRQWDFW�ZLWK�WKH�DLU�� VXFK�DV�GUDLQLQJ�
H[FDYDWLQJ�WKH�VRLO��RU�ORZHULQJ�WKH�ZDWHU�OHYHOV�E\�JURXQGZDWHU
SXPSLQJ�ZLOO�UHVXOW�LQ�R[LGDWLRQ�
7KH�VXOSKXULF�DFLG�LQ�WKH�ZDWHU�OHDFKLQJ�RXW�RI�GLVWXUEHG�VRLOV�²
FDOOHG�DQ�¶DFLGLF�OHDFKDWH·�FDQ�

•  FDXVH�PDMRU�HFRORJLFDO�GDPDJH�WR�DTXDWLF�HFRV\VWHPV�
•  VHYHUHO\� DIIHFW� HVWXDULQH� ILVKHULHV� DQG� DTXDFXOWXUH

SURMHFWV�
•  FRQWDPLQDWH� JURXQGZDWHU� ZLWK� DUVHQLF� DQG� KHDY\

PHWDOV�
•  UHGXFH� DJULFXOWXUDO� SURGXFWLYLW\� WKURXJK� PHWDO

FRQWDPLQDWLRQ� RI� VRLOV� �SUHGRPLQDQWO\� E\� DOXPLQLXP��
DQG

•  FDXVH� GDPDJH� WR� XUEDQ� LQIUDVWUXFWXUH� WKURXJK� WKH
FRUURVLRQ� RI� FRQFUHWH� DQG� VWHHO� SLSHV�� EULGJHV� DQG
RWKHU�VXE�VXUIDFH�LQIUDVWUXFWXUH�

$FLG�6XOSKDWH�VRLOV�RQ�WKH�6FRWW�&RDVWDO�3ODLQ
$FLG�VXOSKDWH�VRLOV�RFFXU�LQ�VRPH�SDUWV�RI�WKH�6FRWW�&RDVWDO�3ODLQ
DVVRFLDWHG� ZLWK� PLQHUDO� VDQG� GHSRVLWV�� DQG� LQ� VRPH� ZHWODQGV
WKDW�DUH�FRQQHFWHG�WR�WKH�JURXQGZDWHU���&DUHIXO�PDQDJHPHQW�LV
UHTXLUHG� E\� DOO� ODQG� DQG� ZDWHU� XVHUV� WR� SUHYHQW� XQGHVLUDEOH
LPSDFWV�� DQG� ZH� DUH� DZDUH� RI� WKH� FRPPXQLW\� FRQFHUQ� DERXW
KRZ� WKHVH� VRLOV� DUH� KDQGOHG�� � &XUUHQWO\�� ZH� GR� QRW� NQRZ
ZKHWKHU� ORQJ� WHUP� SXPSLQJ� IURP� WKH� <DUUDJDGHH� DTXLIHU� ZLOO
DIIHFW�QHDU�VXUIDFH�DFLG�VXOSKDWH�VRLOV��DQG�WKH�:DWHU�DQG�5LYHUV
&RPPLVVLRQ�ZLOO�VKRUWO\�FDUU\�RXW�DQ�LQYHVWLJDWLRQ�WR�GHWHUPLQH
ZKHWKHU�WKLV�LV�D�VLJQLILFDQW�ULVN�
$FLG�6XOSKDWH�VRLOV�HOVHZKHUH�LQ�WKH�%ODFNZRRG�*URXQGZDWHU
0DQDJHPHQW�$UHD
$FLG� 6XOSKDWH� VRLOV� RQ� WKH� %ODFNZRRG� 3ODWHDX� SRVH� D� PXFK
VPDOOHU�ULVN�EXW�DQ\�SRWHQWLDO�ERUHILHOG�DUHDV�ZLOO�EH�ORFDWHG�WR
DYRLG�WKH�DFLG�VXOSKDWH�HIIHFW�

:KDW�DUH�ZH�JRLQJ�WR�GR�DERXW�WKLV�LVVXH"
7KH�IROORZLQJ�ZRUN�ZLOO�RFFXU�RYHU�WKH�QH[W�WZR�PRQWKV�
•  ([LVWLQJ� VRLO� DQG� YHJHWDWLRQ�PDSV�ZLOO� EH� XVHG� WR�SLFN� RXW

WKRVH�DUHDV�¶DW�ULVN·�²�WKDW�LV�ZKHUH�VXOSKLGH�PLQHUDOV�PD\
EH� IRXQG�� DQG� ZKHUH� WKH� VKDOORZ� JURXQGZDWHU� �WKH
¶VXSHUILFLDO� DTXLIHU·�� LV� FRQQHFWHG� WR� WKH� 6:� <DUUDJDGHH
$TXLIHU�

•  0RVW�VLWHV�ZLOO�EH�RQ�WKH�6FRWW�&RDVWDO�3ODLQ��SOXV�D�FRXSOH
RI�VLWHV�RQ�WKH�%ODFNZRRG�3ODWHDX�

•  $OO�VLWHV�LQ�DUHDV�¶DW�ULVN·�ZLOO�EH�GULOOHG�WR�DERXW���P�EHORZ
WKH�ZDWHUOHYHO�WR�VHH�LI�VXOSKLGH�PLQHUDOV�DUH�WKHUH�²�EDVHG
RQ� DQ� DVVXPHG�PD[LPXP� GUDZGRZQ� RI� ��P� LQ� D� SXPSLQJ
VFHQDULR���'HSHQGLQJ�RQ�WKH�ILQGLQJV��ZH�ZLOO�GR�ILHOG�WHVWV
WR�VHH�LI�WKH�PDWHULDO�WKDW�LV�XQGHU�ZDWHU�LV�OLNHO\�WR�DFLGLI\
LI�H[SRVHG�WR�WKH�DLU�

7KLV�ZRUN�ZH�PHDQ�WKDW�ZH�ZLOO�NQRZ�ZKHWKHU�ZH�HLWKHU�KDYH
PLQLPDO� �QR�� ULVN�� RU� ODUJH� ULVN�� � ,I� LW� LV� WKH� ODWWHU�� ZH� ZLOO
LPPHGLDWHO\�FRPPHQFH�PRUH�LQWHQVLYH�VWXGLHV�

6SKHULFDO�DJJUHJDWHV�RI�S\ULWH�FU\VWDOV��NQRZQ�DV�IUDPERLGV��LQ
DQ�DFLG�VXOSKDWH�VRLO�YLHZHG�E\�DQ�HOHFWURQ�PLFURVFRSH�

:KLFKHU�:DWHU�5HVRXUFHV�0DQDJHPHQW�&RPPLWWHH
7KH�%ODFNZRRG�JURXQGZDWHU�PDQDJHPHQW�SODQQLQJ�LV�EHLQJ�XQGHUWDNHQ�ZLWK�LQSXW�IURP�WKH�ORFDO�ZDWHU�XVHU·V�JURXS��WKH�:KLFKHU
:DWHU�5HVRXUFHV�0DQDJHPHQW�&RPPLWWHH��::50&����7KH�::50&�FRPSULVHV�WKH�IROORZLQJ�UHSUHVHQWDWLYHV�
0U�%DUU\�2DWHV��&KDLU��²�%HHI�DQG�GDLU\�IDUPHU 0U�5RVV�5HDGLQJ�²�5XUDO�WRXULVP����IDUPHU
0V�:HQG\�$OSHUV�²�/HHXZLQ�&RQVHUYDWLRQ�*URXS 0U�'DYLG�5HLG�²�%XVVHOWRQ�:DWHU�%RDUG
0U�.HLWK�6FRWW�²�)DUPHU�DQG�JUDSH�JURZHU 0U�&RQRU�/DJDQ�²�6KLUH�&RXQFLOORU��$XJXVWD�0DUJDUHW�5LYHU
0U�,DQ�&DUWHU�²�3RWDWR�IDUPHU�DQG�JUDSH�JURZHU 0V�*ORULD�0LOOZDUG�²�6KLUH�&RXQFLOORU��1DQQXS
0U�-RKQ�$OJXLUH�²�3ODQQLQJ�0DQDJHU��,OXND�5HVRXUFHV 0U�:D\QH�7LQJH\�²�:DWHU�DQG�5LYHUV�&RPPLVVLRQ
0V�6WHSKDQLH�&DPDUUL�²�%HHI�IDUPHU��1DQQXS 0U�(ULF�:ULJKW�²�'HSDUWPHQW�RI�$JULFXOWXUH
0U�$QGUHZ�+LJKHW���9LWLFXOWXUDOLVW 0V�$QQH�:RRG�²�'HSDUWPHQW�RI�&RQVHUYDWLRQ�DQG�/DQG�0DQDJHPHQW
7KH�DLP�RI�WKH�0DQDJHPHQW�&RPPLWWHH�LV�WR�SURYLGH�D�GLUHFW�OLQN�WR�WKH�FRPPXQLW\·V�YLHZV�DQG�SOD\�DQ�LQWHJUDO�SDUW�LQ�PDQDJLQJ
DQG�SODQQLQJ�WKH�ZDWHU�UHVRXUFHV�IRU�WKH�JUHDWHU�&DSH�WR�&DSH��9DVVH�DQG�:KLFKHU�DUHDV���0HPEHUV�SURYLGH�WKH�6RXWK�:HVW�5HJLRQDO
2IILFH�RI�WKH�:DWHU�DQG�5LYHUV�&RPPLVVLRQ�ZLWK�DGYLFH�DQG�DVVLVWDQFH�LQ�FRQVLGHULQJ�WKH�DOORFDWLRQ�DQG�XVH�RI�ZDWHU�UHVRXUFHV�LQ�WKH
UHVSHFWLYH�6KLUHV�
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7KH�:DWHU� DQG�5LYHUV� &RPPLVVLRQ�� LQ� UHVSRQVH� WR� FRPPXQLW\� SHUFHSWLRQV� RI� FRQIOLFWLQJ� LQWHUHVWV� DQG� ´JRYHUQPHQW� IDYRXULQJ
JRYHUQPHQWµ�� KDV� LQLWLDWHG� D� QXPEHU� RI� FRQVXOWDQF\� VWXGLHV� WR� DGGUHVV� LVVXHV� UDLVHG� E\� WKH� SXEOLF� LQ� SKDVH� RQH� RI� WKH
FRQVXOWDWLRQ�SURJUDP��DQG�WR�SURYLGH�LQIRUPDWLRQ�DQG�DGYLFH�WR�DVVLVW�ZLWK�RXU�SODQQLQJ�DQG�GHFLVLRQ�PDNLQJ�
6RFLDO�ZDWHU�YDOXHV��$ERULJLQDO�KHULWDJH�DQG�FXOWXUDO�LVVXHV��HFRORJLFDO�ZDWHU�UHTXLUHPHQWV��DQG�HFRQRPLF�LVVXHV�DVVRFLDWHG�ZLWK
ZDWHU� LQ� WKH� UHJLRQ� DUH� EHLQJ� LQYHVWLJDWHG�� � 7KH� IROORZLQJ� SDJHV� SURYLGH� DQ� RYHUYLHZ� RI� WKH� UHVHDUFK� EHLQJ� XQGHUWDNHQ� E\
LQGHSHQGHQW�DQDO\VWV�� �&RSLHV�RI�WKH�7HUPV�RI�5HIHUHQFH�IRU�HDFK�RI�WKH�VWXGLHV�DUH�DYDLODEOH�IURP�WKH�%XQEXU\�RIILFH�RI�WKH
:DWHU�DQG�5LYHUV�&RPPLVVLRQ�RU�DW�RXU�ZHEVLWH�ZZZ�ZUF�ZD�JRY�DX�ZKLFKHU�

6RFLDO�9DOXHV�DQG�,PSDFW�6WXG\
7KH� YDOXH� SODFHG� RQ� JURXQGZDWHU� UHVRXUFHV� E\� WKH� FRPPXQLW\
LV�WKH�IRFXV�RI�WKLV�UHVHDUFK���7KH�ZRUN�LQYROYHV�WZR�FRPPXQLW\
VXUYH\V��D�PDMRU�RQH�RI�WKH�LPSDFWHG�6RXWK�:HVW�FRPPXQLWLHV�
DQG� D� VHFRQG� VKRUWHU� RQH� RI� WKH� 3HUWK� FRPPXQLW\�� � 7KHVH
VXUYH\V� KDYH�EHHQ� FRPSOHWHG� DQG� D� UHSRUW� LV� H[SHFWHG� E\� WKH
HQG�RI�-XQH�
7KH� SULQFLSOH� FRQVXOWDQW� IRU� WKH� VRFLDO� DQG� FRPPXQLW\
LQYHVWLJDWLRQ� LV� %ODLU� 1DQFDUURZ� ZKR� LV� WKH� 'LUHFWRU� RI� WKH
$XVWUDOLDQ�5HVHDUFK�&HQWUH�IRU�:DWHU�LQ�6RFLHW\��$5&:,6���SDUW
RI�&6,52�/DQG�DQG�:DWHU���7KLV�&HQWUH�VSHFLDOLVHV�LQ�VRFLDO�DQG
FRPPXQLW\� DQDO\VHV� DVVRFLDWHG� ZLWK� ZDWHU� UHVRXUFHV
PDQDJHPHQW�� � $5&:,6� ZDV� HVWDEOLVKHG� DV� D� QDWLRQDO� UHVHDUFK
&HQWUH�RYHU� WHQ� \HDUV� DJR� E\� WKH� WKHQ� 6WDQGLQJ� &RPPLWWHH� RI
WKH� $XVWUDOLDQ� :DWHU� 5HVRXUFHV� &RXQFLO�� � 7KH� IRFXV� RI� WKH
&HQWUH� LV� RQ� WKH� GHYHORSPHQW� RI� VRFLDO� VFLHQWLILF� WKHRU\� DQG
LPSOHPHQWDWLRQ� PHWKRGRORJLHV� WR� HQVXUH� TXDOLW\� FRPPXQLW\
LQSXW�WR�SROLF\�IRUPXODWLRQ�
$�VSHFLDOLVW�DUHD�RI�$5&:,6�RYHU�WKH�SDVW�WHQ�\HDUV�KDV�EHHQ�LQ
WKH�DUHD�RI�VRFLDO�MXVWLFH�LQ�HQYLURQPHQWDO�PDQDJHPHQW��DQG�LQ
SDUWLFXODU�� WKH� FRPPXQLW\� GHILQLWLRQ� RI� ´ZKDW·V� IDLUµ� LQ� WKH
DOORFDWLRQ�RI�ZDWHU�WR�PXOWLSOH�XVHV���7KLV�KDV�LQYROYHG�ZRUNLQJ
ZLWK�UXUDO�FRPPXQLWLHV� LQ�PRVW�VWDWHV�RI�$XVWUDOLD� LQ�D�QXPEHU
RI�´UHDOµ�DOORFDWLRQ�FKDOOHQJHV�� � $Q�RQJRLQJ� FROODERUDWLRQ�ZLWK
WKH� 3V\FKRORJ\� 'HSDUWPHQW� DW� WKH� 8QLYHUVLW\� RI� 7ULHU� LQ
*HUPDQ\�KDV�EHHQ�HVWDEOLVKHG��WKLV�JURXS�EHLQJ�WKH�RQO\�RWKHU
UHVHDUFKHUV� LQWHUQDWLRQDOO\� WR� DSSO\� VRFLDO� MXVWLFH� WKHRULHV� WR
DOORFDWLRQ�FRQIOLFWV�LQ�HQYLURQPHQWDO�PDQDJHPHQW�
,W� LV� WKHVH� VNLOOV� DQG� WKHRUHWLFDO� GHYHORSPHQW� WKDW� WKH� $5&:,6
WHDP�EULQJV�WR�WKH�6RFLDO�9DOXHV�DQG�,PSDFW�6WXG\�

$ERULJLQDO�+HULWDJH
DQG�&XOWXUDO�9DOXHV

$QWKURSRORJLVW� 0U� %UDG� *RRGH� KDV� EHHQ� FRQWUDFWHG� WR� FRQVXOW
ZLWK� WKH� 6RXWK� :HVW� 1RRQJDU� FRPPXQLW\� WR� GHWHUPLQH� WKH
KHULWDJH� DQG� FXOWXUDO� LVVXHV� DQG� YDOXHV� DVVRFLDWHG� ZLWK� ORFDO
JURXQGZDWHU�� � ,QIRUPDWLRQ� RQ� 1RRQJDU� SHUFHSWLRQV�� LVVXHV� DQG
FRQFHUQV� LQ� UHODWLRQ� WR� WKH� %ODFNZRRG� *URXQGZDWHU� $UHD
SODQQLQJ� LV� FXUUHQWO\�EHLQJ�JDWKHUHG�� �7KLV�ZLOO�EH� IROORZHG�XS
E\� D� IRUXP� WR� GLVFXVV� $ERULJLQDO� KHULWDJH� DQG� FXOWXUDO
LPSOLFDWLRQV�RI�WKH�SODQQLQJ��WR�EH�KHOG�LQ�HDUO\�-XO\�

(FRORJLFDO�:DWHU�5HTXLUHPHQWV
+RZ� PXFK� ZDWHU� LV� UHTXLUHG� E\� WKH� QDWXUDO� HQYLURQPHQW� DQG
HFRV\VWHPV�SUHVHQW�LQ�WKH�6RXWK�:HVW�LQ�RUGHU�WR�EH�PDLQWDLQHG
DQG�VXVWDLQHG"��7KLV�LV�RQH�RI�WKH�TXHVWLRQV�EHLQJ�DGGUHVVHG�E\
856� $XVWUDOLD� ZKLFK� ZLOO� SURYLGH� YDOXDEOH� DQG� HVVHQWLDO
XQGHUVWDQGLQJ�RI�WKH�UHJLRQ·V�JURXQGZDWHU�V\VWHPV�
856� KDV� D� QDWLRQDO� DQG� LQWHUQDWLRQDO� UHSXWDWLRQ� IRU� GHOLYHULQJ
SUDFWLFDO�VROXWLRQV�WR�FRPSOH[�SROLF\��WHFKQLFDO�DQG�LQVWLWXWLRQDO
LVVXHV�� DV� ZHOO� DV� SURYLGLQJ� VXSSRUW� IRU� UHJLRQDOO\�EDVHG� ODQG
DQG�ZDWHU� UHVRXUFH� GHYHORSPHQW� SURMHFWV�� � 856� KDV� H[WHQVLYH
H[SHULHQFH� LQ� WKH� 6RXWK� :HVW�� SURYLGLQJ� VXUIDFH� ZDWHU� DQG
JURXQGZDWHU�VNLOOV�DQG�NQRZOHGJH�WR�WKH�PLQHUDO�VDQGV�DQG�FRDO
PLQLQJ�LQGXVWULHV��HQYLURQPHQWDO�DQG�ULVN�PDQDJHPHQW�VHUYLFHV
LQ�WKH�PDULQH�DUHD��HFRQRPLF�DQG�HQYLURQPHQWDO�DVVHVVPHQWV�LQ
WKH� &ROOLH� 5LYHU� &DWFKPHQW� DQG� FRPPXQLW\� FRQVXOWDWLRQ� IRU
VFHQDULR� GHYHORSPHQW� LQ� WKH� %XVVHOWRQ�� 0DUJDUHW� 5LYHU� DQG
$XJXVWD�DUHDV�
,Q�GHWHUPLQLQJ�HQYLURQPHQWDO�ZDWHU�UHTXLUHPHQWV�IRU�WKH�6RXWK
:HVW� <DUUDJDGHH� ²� %ODFNZRRG� *URXQGZDWHU� $UHD�� 856� ZLOO� EH
SURYLGLQJ� H[SHUWLVH� LQ� VXUIDFH� ZDWHU� DQG� JURXQGZDWHU
LQYHVWLJDWLRQV� DQG� PDQDJHPHQW�� HQYLURQPHQWDO� DQG� HFRORJLFDO
DVVHVVPHQWV�� ZDWHU� TXDOLW\� PDQDJHPHQW�� DQG� FRPPXQLW\
FRQVXOWDWLRQ�

(FRQRPLF�,PSDFWV�6WXGLHV
(FRQRPLFV� &RQVXOWLQJ� 6HUYLFHV� �(&6�� LV� FXUUHQWO\� XQGHUWDNLQJ� D
VWXG\�WR�GHILQH�WKH�HFRQRPLF�YDOXH�RI�WKH�UHJLRQ·V�JURXQGZDWHU�
LQ�WHUPV�RI�LWV�FXUUHQW�DQG�SRWHQWLDO�XVHV�ERWK�LQ�WKH�UHJLRQ�DQG
LI� LW� LV� H[SRUWHG� WKURXJK� WKH� ,QWHJUDWHG� :DWHU� 6XSSO\� 6FKHPH
�,:66��
(&6� LV� LQ� WKH� SURFHVV� RI� FRQVROLGDWLQJ� H[LVWLQJ� LQIRUPDWLRQ� RQ
FXUUHQW�DQG�SURSRVHG�UHJLRQDO�ZDWHU�XVHV�LQ�RUGHU�WR�XQGHUVWDQG
WKH� YDOXH� RI� JURXQGZDWHU� WR� WKH� UHJLRQ·V� HFRQRP\�� � 7KH\�ZLOO
WKHQ� XVH� WKLV� LQIRUPDWLRQ� WR� FRQWULEXWH� WR� WKH� VFHQDULRV
GHVFULEHG�RQ�3DJHV���DQG���ZKLFK� LQFOXGH�YDULRXV�IXWXUH�ZDWHU
GHPDQGV�� � 7KH� FRVWV� DQG�EHQHILWV� RI� HDFK�RI� WKH� IXWXUH�ZDWHU
XVH�VFHQDULRV�DUH�EHLQJ�FRQVLGHUHG�E\�(&6�
,Q� DGGLWLRQ� WR� WKLV�� WKUHH� LQGXVWU\�VSHFLILF� DQDO\VHV� DUH� EHLQJ
XQGHUWDNHQ� LQ� UHODWLRQ� WR� YLWLFXOWXUH�� GDLU\LQJ� DQG� KRUWLFXOWXUH
LQ�WKH�UHJLRQ�

'XQVERURXJK�YLWLFXOWXUH�FRQVXOWDQWV�$OEHUW�+DDN�DQG�$VVRFLDWHV
KDYH� EHHQ� FRQWUDFWHG� WR� SURYLGH� LQIRUPDWLRQ� RQ� WKH�ZLQH� DQG
JUDSH�JURZLQJ� LQGXVWU\� DQG� SURMHFWHG� ZDWHU� GHPDQGV� RI� WKH
LQGXVWU\�LQWR�WKH�IRUHVHHDEOH�IXWXUH�
3ULPDU\� &RQVXOWLQJ� 6HUYLFHV� �&ROLQ� %RVXVWRZ�� LV� DGGUHVVLQJ
WUHQGV� LQ� WKH� GDLU\LQJ� LQGXVWU\�� DQG� UHODWHG� ZDWHU�GHPDQG
LPSOLFDWLRQV�
+RUWLFXOWXUDO�ZDWHU� UHTXLUHPHQWV� LQWR� WKH� IXWXUH� LQ� WKH� UHJLRQ
DUH� EHLQJ� GLVFXVVHG� DQG� DGGUHVVHG� E\� WKH� 'HSDUWPHQW� RI
$JULFXOWXUH�LQ�FRQMXQFWLRQ�ZLWK�(FRQRPLFV�&RQVXOWLQJ�6HUYLFHV�
)XUWKHU�LQIRUPDWLRQ�RQ�DQ\�RI�WKHVH�VWXGLHV�LV�DYDLODEOH�IURP�WKH
&RPPXQLW\� &RQVXOWDWLRQ� DQG� &RPPXQLFDWLRQV� 7HDP� DW� WKH
:DWHU�DQG�5LYHUV�&RPPLVVLRQ�RIILFH�LQ�%XQEXU\�
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7KH�LPSRUWDQFH�RI�PHHWLQJ�WKH�ZDWHU�QHHGV�RI�WKH�FRPPXQLW\�RI�WKH�6RXWK�:HVW�ZDV�HPSKDVLVHG�WKURXJKRXW�WKH�LQLWLDO�FRPPXQLW\
FRQVXOWDWLRQ� SKDVH�� � :DWHU� OHDYLQJ� WKH� UHJLRQ� ZDV� VHHQ� E\� WKH� FRPPXQLW\� WR� EH� ´H[SRUWLQJ� ZHDOWK�µ� � (QVXULQJ� WKH� ZDWHU
UHTXLUHPHQWV� RI� WKH� 6RXWK� :HVW� DUH� PHW� QRZ� DQG� LQWR� WKH� IRUHVHHDEOH� IXWXUH� LV� LQWHJUDO� WR� WKH� SODQQLQJ� IRU� WKH� %ODFNZRRG
*URXQGZDWHU�$UHD�DQG�6:�<DUUDJDGHH��DQG�LV�LQFOXGHG�DV�D�IXQGDPHQWDO�SULQFLSOH�RI�WKLV�ZDWHU�SODQQLQJ�SURFHVV�
+RZ�PXFK�ZDWHU�ZLOO�EH�QHHGHG�E\� WKH�6RXWK�:HVW�FRPPXQLW\� LQWR� WKH� IXWXUH"� �:KLOH� LQGHSHQGHQW�DGYLFH�RQ�WKLV� LVVXH� LV�EHLQJ
VRXJKW� WKURXJK� WKH� FRQVXOWDQWV� ZRUNLQJ� RQ� WKH� HFRQRPLF� VWXGLHV� PHQWLRQHG� SUHYLRXVO\� LQ� WKLV� SDSHU�� WKH� :DWHU� DQG� 5LYHUV
&RPPLVVLRQ�LV�DGGUHVVLQJ�WKH�FRQFHUQV�RI�WKH�FRPPXQLW\�ZLWKLQ�WKH�FRQWH[W�RI�WKH�5L:,�$FW��DV�ZHOO�DV�WKH�6WDWH�:DWHU�6WUDWHJ\�
8QGHU�WKH�6WDWH�:DWHU�6WUDWHJ\��´UHDVRQDEOH�UHJLRQDO�QHHGVµ�ZLOO�EH�PHW���6R���ZKDW�LV�UHJLRQDO"
$QVZHULQJ� WKLV� TXHVWLRQ� KDV� EHFRPH� IXQGDPHQWDO� WR� WKH� FRQWLQXDWLRQ� RI� WKH� LQYHVWLJDWLRQV� DQG� VWXGLHV� EHLQJ� XQGHUWDNHQ�� � 7KH
DSSURDFK� EHLQJ� FXUUHQWO\� WDNHQ� WR� WKH� ´UHJLRQDOµ� TXHVWLRQ� LV� WR� FRQVLGHU� ORFDO� QHHGV� DV� EHLQJ�ZDWHU� QHHGV�ZLWKLQ� WKH� VL[� VKLUHV
SULPDULO\�RYHUO\LQJ�WKH�6:�<DUUDJDGHH��EXW�ZLWK�FRQVLGHUDWLRQ�JLYHQ�WR�SRWHQWLDO�PDMRU�GHYHORSPHQWV�ZLWKLQ�WKH�EURDGHU�DUHD�RI�WKH
WZHOYH�VKLUHV�RI�WKH�6RXWK�:HVW�5HJLRQ��IRU�ZKLFK�WKH�<DUUDJDGHH�)RUPDWLRQ�JURXQGZDWHU�PLJKW�EH�D�YLDEOH�VRXUFH���7KH�VL[�ORFDO
JRYHUQPHQW�DUHDV�GLUHFWO\�DIIHFWHG�DUH� WKH�&LW\�RI�%XQEXU\�DQG� WKH�6KLUHV�RI�'DUGDQXS��&DSHO��%XVVHOWRQ��1DQQXS��DQG�$XJXVWD�
0DUJDUHW�5LYHU�
7KH�FRQFHSW�RI�´UHDVRQDEOHµ�LV�YHU\�VXEMHFWLYH���´:KDW�LV�UHDVRQDEOHµ�LV�EHLQJ�GLVFXVVHG�LQ�WHUPV�RI�H[LVWLQJ�SURSRVDOV�IRU�WKH�UHJLRQ
DQG�SUHGLFWLRQV�IRU�UHJLRQDO�JURZWK�RYHU�FRPLQJ�GHFDGHV���$V�WKH�VFHQDULR�SODQQLQJ�DQG�PRGHOOLQJ�EHLQJ�XQGHUWDNHQ�DUH�EDVHG�RQ
SRWHQWLDO� ORFDWLRQV� RI� ERUH� VLWHV� DV� ZHOO� DV� YROXPHV� SURSRVHG� IRU� DEVWUDFWLRQ�� LW� EHFRPHV� GLIILFXOW� EXW� QRW� LPSRVVLEOH� WR� IDFWRU
´UHDVRQDEOHµ�LQWR�WKH�ZDWHU�DOORFDWLRQ�SODQQLQJ�SURFHVV���+RZHYHU��WKH�IXWXUH�ORFDO�QHHGV�DUH�EHLQJ�FRQVLGHUHG�D�YHU\�KLJK�SULRULW\
LQ�WKH�DOORFDWLRQ�SODQQLQJ��DQG�DQ\�GHFLVLRQV�PDGH�ZLOO�HUU�RQ�WKH�VLGH�RI�FDXWLRQ�WR�HQVXUH�WKDW�WKH�UHJLRQ�LV�QRW�GLVDGYDQWDJHG�LI
*RYHUQPHQW�PDNHV�D�GHFLVLRQ�WR�VXSSRUW�WKH���*/�DSSOLFDWLRQ�

:$7(5�)25�$�*52:,1*�5(*,21$/�3238/$7,21
7KH�:DWHU�DQG�5LYHUV�&RPPLVVLRQ� LV�DGGUHVVLQJ� WKH�FRPPXQLW\
UHTXLUHPHQW� WKDW� IXWXUH� GHPDQGV� RI� WKH� JURZLQJ� 6RXWK� :HVW
SRSXODWLRQ�PXVW�FRQVLGHUHG�LQ�WKH�GHFLVLRQ�PDNLQJ�
$W����-XQH�������WKH�SRSXODWLRQ�RI�WKH�6RXWK�:HVW�5HJLRQ�ZDV
���������7KLV�PDGH�XS�����SHU� FHQW� RI� WKH� 6WDWH·V�SRSXODWLRQ�
7KLV� JURZWK� UHSUHVHQWHG� DQ� LQFUHDVH� RI� ���� SHU� FHQW� RYHU� WKH
SUHYLRXV�\HDU��FRPSDUHG�ZLWK�����SHU�FHQW�IRU�UHJLRQDO�:$�DQG
����SHU�FHQW�IRU�:$�DV�D�ZKROH�RYHU�WKH�VDPH�SHULRG�
2YHU�WKH����\HDU�SHULRG�������������WKH�6RXWK�:HVW�SRSXODWLRQ
JUHZ�IURP���������WR�����������$QQXDO�JURZWK�YDULHG�IURP����
SHU�FHQW�WR�����SHU�FHQW�SHU�DQQXP��DYHUDJLQJ�VOLJKWO\�RYHU����
SHU� FHQW� �� DERYH� WKH� 6WDWH� DYHUDJH� RI� DSSUR[LPDWHO\� ���� SHU
FHQW� SHU� DQQXP�� � 0HGLXP� 6FHQDULR� 3RSXODWLRQ� 3URMHFWLRQV� �E\
WKH�'HSDUWPHQW�IRU�3ODQQLQJ�DQG� ,QIUDVWUXFWXUH�� IRU� WKH�SHULRG

���������� VXJJHVW� WKH�6RXWK�:HVW�ZLOO� JURZ� WR� ��������E\� WKH
\HDU������
7KHVH� ILJXUHV� FOHDUO\� LQGLFDWH� LQFUHDVHG� GHPDQG� IRU� ORFDO� DQG
UHJLRQDO�ZDWHU�XVH�ZLOO�EH�OLNHO\�RYHU�FRPLQJ�\HDUV���*LYHQ�WKLV�
WKH�DOORFDWLRQ�SODQQLQJ�VFHQDULRV�DUH�IDFWRULQJ�LQ�OLNHO\�GHPDQG
LQFUHDVHV�IRU�ZDWHU�LQ�WKH�6RXWK�:HVW���7KLV�LV�EHLQJ�XQGHUWDNHQ
ZLWK�GXH�FRQVLGHUDWLRQ�RI�WKH�ILQGLQJV�DQG�UHFRPPHQGDWLRQV�RI
WKH� YDULRXV� LQGHSHQGHQW� FRQVXOWDQWV� UHJDUGLQJ� WKH� VRFLDO�
FXOWXUDO�DQG�HFRQRPLF�YDOXHV�RI�ZDWHU�LQ�WKH�ORFDO�DUHD�
0HHWLQJ� WKH� ZDWHU� QHHGV� RI� IXWXUH� SRSXODWLRQV� LQ� WKH� UHJLRQ
SURYLGHV�D�SULQFLSOH�XSRQ�ZKLFK�WKH�SODQQLQJ�VFHQDULRV�DUH�EHLQJ
EXLOW� � �
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&RPPXQLW\�VWDNHKROGHUV�KDYH�UDLVHG�PDQ\�TXHVWLRQV�DQG�FRQFHUQV�LQ�UHODWLRQ�WR�SODQQLQJ�IRU�WKH�%ODFNZRRG�*URXQGZDWHU�$UHD�DQG
WKH�6:�<DUUDJDGHH�DTXLIHU�ZKLFK�DUH�DVVRFLDWHG�ZLWK�*RYHUQPHQW�SROLF\�GLUHFWLRQV�DQG�SROLWLFDO�LVVXHV���:LWKLQ�WKH�FRQWH[W�RI�WKH
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7KH�&RPPXQLFDWLRQV�DQG�&RPPXQLW\�&RQVXOWDWLRQ�7HDP�DW�WKH�:DWHU�DQG�5LYHUV�&RPPLVVLRQ�LV�PDLQWDLQLQJ�LWV�RQJRLQJ�FRQVXOWDWLRQ
SURJUDP�WR�FRQILUP�WKDW�ZH�KDYH�KHDUG�FRUUHFWO\�WKH�YRLFH�RI�WKH�FRPPXQLW\��DQG�WR�HQVXUH� WKH� LQIRUPDWLRQ�HPHUJLQJ� IURP�WKH
LQYHVWLJDWLRQV�DQG�VWXGLHV�DQVZHUV�WKH�TXHVWLRQV�RI�WKH�ZDWHU�XVHUV�DQG�RWKHU�VWDNHKROGHUV�LQ�WKH�UHJLRQ���2YHU�WKH�FRPLQJ�ZHHNV�ZH
ZLOO� EH� FRQWDFWLQJ� WKRVH� JURXSV� DQG� LQGLYLGXDOV� ZKR� SURYLGHG� YDOXDEOH� LQVLJKW� DQG� DGYLFH� GXULQJ� SKDVH� RQH� RI� WKH� FRQVXOWDWLRQ
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