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'RFXPHQW�+LVWRU\�DQG�6WDWXV
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�� ,QWURGXFWLRQ

7KLV�UHSRUW�SURYLGHV�D�UHYLHZ�RI�WKH�VXUIDFH�ZDWHU�VDOLQLW\�GDWD�FROOHFWHG�DW
WKUHH�VLWHV�LQ�WKH�2YHQV�%DVLQ�IRU�WKH������FDOHQGDU�\HDU���$�EULHI�DQDO\VLV�RI
WKH�GDWD�LV�DOVR�LQFOXGHG�

7KLV�UHSRUW�FRQWDLQV��

� $Q�DVVHVVPHQW�RI�WKH�XVHIXOQHVV�DQG�DFFXUDF\�RI�LQIRUPDWLRQ�SURYLGHG�E\
WKH�PRQLWRULQJ�VLWHV��ZLWK�UHFRPPHQGDWLRQV�ZKHUH�DSSURSULDWH�

� $�VFKHGXOH�RI�PLVVLQJ�GDWD�IRU�DOO�VLWHV�

� %DVLF�IORZ��VDOLQLW\�DQG�VDOW�ORDG�VWDWLVWLFV�IRU�VHOHFWHG�VLWHV�

� 7LPH�VHULHV�JUDSKV�IRU�IORZ�DQG�VDOLQLW\�IRU�HDFK�VLWH�

� $Q�HYDOXDWLRQ�RI�JUDSKV�DQG�VWDWLVWLFV�IRU�SRVVLEOH�IDXOW\�GDWD�

� $�EULHI�DVVHVVPHQW�RI�FDWFKPHQW�FKDUDFWHULVWLFV�DQG�LPSOLFDWLRQV�IRU
0XUUD\�'DUOLQJ�%DVLQ�6DOLQLW\�6WUDWHJ\�

7KLV�EULHI�DQQXDO�UHYLHZ�LV�HVVHQWLDO�WR�HQVXUH�WKH�LQWHJULW\�RI�WKH�PRQLWRULQJ
SURJUDP��DQG�LV�D�SUHFXUVRU�WR�DQ\�IXOO�DQDO\VLV�RI�GDWD�IURP�WKHVH�PRQLWRULQJ
VLWHV���,Q�DGGLWLRQ��LW�ZLOO�SURYLGH�D�VLPSOH�LQGLFDWRU�IRU�WKH�LPSDFW�RI�VDOLQLW\
ERWK�ZLWKLQ�WKH�UHJLRQ�DQG�LQ�WKH�ZLGHU�FRQWH[W�RI�WKH�0XUUD\�'DUOLQJ�%DVLQ�
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�� &DWFKPHQW�'HVFULSWLRQ

7KH�WKUHH�FRQWLQXRXV�IORZ�DQG�VDOLQLW\�PRQLWRULQJ�VLWHV�WKDW�KDYH�EHHQ
UHYLHZHG�LQ�WKLV�UHSRUW�DUH�ORFDWHG�LQ�WKH�ORZHU�SRUWLRQ�RI�WKH�2YHQV
FDWFKPHQWV�DV�VKRZQ�LQ�)LJXUH�������7KH�WRWDO�FDWFKPHQW�FRYHUV
DSSUR[LPDWHO\�������KD�DQG�LV�UHFRJQLVHG�DV�FRQWULEXWLQJ�DSSUR[LPDWHO\����
RI�WKH�WRWDO�YROXPH�RI�ZDWHU�WR�WKH�0XUUD\�'DUOLQJ�%DVLQ�V\VWHP��1(6:*�
��������'U\ODQG�VDOLQLW\�GXH�WR�ULVLQJ�ZDWHU�WDEOHV�LQ�WKH�IORRGSODLQV�LV�D
UHFRJQLVHG�IDFWRU�LQ�WKH�GHFOLQH�RI�ZDWHU�TXDOLW\�LQ�WKH�ORZHU�SDUW�RI
FDWFKPHQW��SDUWLFXODUO\�WR�WKH�IRRWKLOOV�UHJLRQV�

��� 2YHQV�5LYHU

7KH�2YHQV�5LYHU�GUDLQV�IURP�WKH�QRUWKHUQ�VLGH�RI�WKH�*UHDW�'LYLGLQJ�5DQJH
DQG�GLVFKDUJHV�WR�WKH�5LYHU�0XUUD\�XSVWUHDP�RI�<DUUDZRQJD���7KH�2YHQV
5LYHU�PRQLWRULQJ�VLWH�WKDW�LV�EHLQJ�DVVHVVHG�LQ�WKLV�UHSRUW�LV�ORFDWHG�DW
3HHFKHOED���7KLV�VLWH�LV�EHLQJ�XVHG�E\�WKH�0XUUD\�'DUOLQJ�%DVLQ�&RPPLVVLRQ
IRU�VSRW�IORZ�PHDVXUHPHQWV�DQG�IORRG�IRUHFDVWLQJ���7KHUH�DUH�D�QXPEHU�RI
DQDEUDQFKHV�DW�WKLV�VLWH�DQG�REWDLQLQJ�D�UDWLQJ�LV�FRPSOH[���+RZHYHU��7KLHVV
KDYH�LQGLFDWHG�WKDW�LW�LV�SRVVLEOH�WR�GHYHORS�D�UDWLQJ�DW�WKLV�VLWH��SHUV��FRPP�
%LOO�0LWFKHOO�����������

,W�VKRXOG�EH�QRWHG�WKDW�DOWKRXJK�WKHUH�LV�DOVR�D�IORZ�PRQLWRULQJ�VLWH�XSVWUHDP
RI�3HHFKHOED�DW�:DQJDUDWWD��6LWH���������WKH�VLWH�GRHV�QRW�FDSWXUH�DQ\�IORZV
IURP�WKH�)LIWHHQ�0LOH�&UHHN�V\VWHP�ZKLFK�IORZV�LQWR�WKH�2YHQV�5LYHU
GRZQVWUHDP�RI�:DQJDUDWWD��5HIHU�WR�)LJXUH��������7KH�3HHFKHOED�VLWH�ZDV
FKRVHQ�WR�EHVW�UHSUHVHQW�WKH�VDOW�ORDG�UHDFKLQJ�WKH�0XUUD\�5LYHU�IURP�WKH
HQWLUH�2YHQV�FDWFKPHQW�

��� %ODFN�'RJ�&UHHN

%ODFN�'RJ�&UHHN�RULJLQDWHV�QHDU�&KLOWHUQ�DQG�IORZV�DFURVV�WKH�5LYHULQH�3ODLQV
WR�WKH�0XUUD\�5LYHU���7KH�FDWFKPHQW�LV�PDLQO\�FOHDUHG�DQG�DOWKRXJK�WKHUH�LV
VRPH�VWHHSHU�WHUUDLQ�LQ�WKH�XSSHU�UHDFKHV��WKH�VLJQLILFDQW�ODQG�PDQDJHPHQW
XQLW�LV�5LYHULQH�3ODLQ�8SSHU�7HUUDFH���7KH�FDWFKPHQW�LQFOXGHV�D�ODUJH�DUHD�RQ
WKH�5LYHULQH�3ODLQ�QHDU�:DQJDUDWWD�ZKHUH�VXUIDFH�ZDWHU�FDQ�SRQG�DQG�ZLOO�QRW
QHFHVVDULO\�DOZD\V�GUDLQ�WR�WKH�%ODFN�'RJ�&UHHN�V\VWHP���7KHUH�DUH�D
VLJQLILFDQW�QXPEHU�RI�QRWHG�GLVFKDUJH�VLWHV�LQ�WKH�FDWFKPHQW��1(6:*��������
SDUWLFXODUO\�LQ�WKH�6SULQJKXUVW�+LOOV�DUHD�

��� ,QGLJR�&UHHN

7KH�,QGLJR�&UHHN�RULJLQDWHV�DPRQJVW�VRPH�VWHHS�WHUUDLQ�QRUWK�RI
<DFNDQGDQGDK�DQG�IORZV�DFURVV�WKH�5LYHULQH�3ODLQ�8SSHU�7HUUDFH�WR�WKH�5LYHU
0XUUD\���7KH�FDWFKPHQW�LV�PDLQO\�FOHDUHG�DQG�KDV�EHHQ�LGHQWLILHG�DV�KDYLQJ�D
VLJQLILFDQW�QXPEHU�RI�GLVFKDUJH�VLWHV��1(6:*����������7KH�GLVFKDUJH�VLWHV
DUH�FRQFHQWUDWHG�LQ�WKH�PLGGOH�UHDFKHV�RI�WKH�FDWFKPHQW�ZKHUH�WKHUH�LV�D
WUDQVLWLRQ�IURP�WKH�VWHHSHU�WHUUDLQ�WR�WKH�5LYHULQH�3ODLQV�
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)LJXUH�������/RFDOLW\�0DS�RI�0RQLWRULQJ�6LWHV
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�� 'DWD�$VVHVVPHQW

��� 'DWD�$YDLODEOH

7KLV�UHSRUW�FRYHUV�WKUHH�K\GURJUDSKLF�PRQLWRULQJ�VLWHV��DV�OLVWHG�LQ�7DEOH����
EHORZ���7KH�WDEOH�VKRZV�WKH�WRWDO�H[WHQW�RI�GDWD�DYDLODEOH�DW�WKH�VLWHV���7KH
1RUWK�(DVW�GDWD�FROOHFWLRQ�SURJUDP�EHJDQ�LQ�WKH�ODWWHU�SDUW�RI������DQG�DOO
GDWD�KDV�EHHQ�H[DPLQHG�IRU�FRPSOHWHQHVV�DQG�LQWHJULW\�

7DEOH�������'DWD�$YDLODEOH

6WDWLRQ 1XPEHU 3DUDPHWHU )UHTXHQF\ 6WDUW�'DWH (QG�'DWH

2YHQV�5LYHU�#
3HHFKHOED

������ )ORZ &RQWLQXRXV ��������� 2QJRLQJ

6DOLQLW\ &RQWLQXRXV ��������� 2QJRLQJ

%ODFN�'RJ�&UHHN�#
3DUULV�5RDG��%ULPLQ

������ )ORZ &RQWLQXRXV ��������� 2QJRLQJ

6DOLQLW\ &RQWLQXRXV ��������� 2QJRLQJ

,QGLJR�&UHHN ������ )ORZ &RQWLQXRXV ��������� 2QJRLQJ

6DOLQLW\ &RQWLQXRXV ��������� 2QJRLQJ

��� 3URSRVHG�0RQLWRULQJ

2QH�RI�WKH�UHFRPPHQGDWLRQV�RI�WKH�'UDIW�1RUWK�(DVW�6DOLQLW\�6WUDWHJ\
�1(6:*��������ZDV�WKDW�QHZ�IORZ�DQG�ZDWHU�TXDOLW\�PRQLWRULQJ�VLWHV�VKRXOG
EH�HVWDEOLVKHG�DW�D�QXPEHU�RI�QRPLQDWHG�ORFDWLRQV�ZLWKLQ�WKH�2YHQV�%DVLQ�
7KH�ILQDO�WZR�ORFDWLRQV�QRPLQDWHG�IRU�PRQLWRULQJ��ZKLFK�KDYH�QRW�\HW�EHHQ
HVWDEOLVKHG��DUH�WKH�%XIIDOR�5LYHU�QHDU�WKH�2YHQV�5LYHU�MXQFWLRQ�DQG�)LIWHHQ
0LOH�&UHHN�QHDU�LWV�RXWIDOO�WR�WKH�2YHQV�5LYHU���,W�ZDV�DOVR�UHFRPPHQGHG�WKDW
ZDWHU�TXDOLW\�PRQLWRULQJ�VKRXOG�EH�UH�HVWDEOLVKHG�RQ�WKH�2YHQV�5LYHU�DW
:DQJDUDWWD�DQG�5HHG\�&UHHN�LQ�:DQJDUDWWD�1RUWK���7KHVH�DUH�\HW�WR�EH
HVWDEOLVKHG�DOWKRXJK�IORZ�LV�FXUUHQWO\�PRQLWRUHG�DW�WKHVH�WZR�VLWHV���,Q
DGGLWLRQ�WR�WKHVH�VLWHV��LW�VKRXOG�DOVR�EH�QRWHG�WKDW�D�IRXUWK�PRQLWRULQJ�VLWH��WR
EH�UHYLHZHG�DV�SDUW�RI�WKLV�SURJUDP�LQ�WKH�\HDU�������ZDV�HVWDEOLVKHG�GXULQJ
�����RQ�WKH�7KUHH�0LOH�&UHHN�QHDU�:DQJDUDWWD�

)XQGLQJ�LV�\HW�WR�EH�PDGH�DYDLODEOH�IRU�QXWULHQW�PRQLWRULQJ�DW�DQ\�RI�WKH
H[LVWLQJ�PRQLWRULQJ�VLWHV�

��� &XUUHQW�'DWD�&ROODWLRQ

2YHUDOO�WKH�GDWD�FROOHFWHG�GXULQJ������ZDV�RI�H[FHOOHQW�TXDOLW\�

7KHUH�ZHUH�RQO\�WZHQW\�VL[�GD\V�IRU�ZKLFK�WKH�TXDOLW\�FRGH�ZDV�KLJKHU�WKDQ
WKUHH�IRU�WKH�SHULRGV�H[DPLQHG��HQGLQJ�������������VHH�7DEOH��������)XOO
GHWDLOV�RI�PLVVLQJ�GDWD�KDYH�EHHQ�LQFOXGHG�LQ�$SSHQGL[�%�DQG�GHWDLOV�RI
HVWLPDWHG�GDWD�ZLWK�DQ�H[SODQDWLRQ�RI�TXDOLW\�FRGHV�LV�LQFOXGHG�LQ�$SSHQGL[
&�

5HSRUW�FRYHUV�WKUHH
FRQWLQXRXV�PRQLWRULQJ
VLWHV
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$�VXPPDU\�RI�GDWD�FROOHFWLRQ�LV�SUHVHQWHG�EHORZ�

&DSWXUH�RI�IORZ�GDWD�ZDV�H[FHOOHQW�ZLWK�RQO\�WZHQW\�ILYH�GD\V�PLVVLQJ�IRU�WKH
,QGLJR�&UHHN�JDXJH���(DFK�RI�WKH�GD\V�RI�PLVVLQJ�GDWD�ZDV�FRGHG������ZKLFK
LQGLFDWHV�WKDW�WKH�UDWLQJ�KDV�EHHQ�H[WUDSRODWHG�GXH�WR�LQVXIILFLHQW�JDXJLQJV�
$OWKRXJK�WKH�IORZ�KDV�EHHQ�HVWLPDWHG��XVH�RI�WKLV�ILJXUH�LQ�DQ\�GHWDLOHG
VWXGLHV�VKRXOG�EH�WUHDWHG�ZLWK�FDXWLRQ���7KLV�PLVVLQJ�GDWD�FRGH�LV�WR�EH
H[SHFWHG�ZLWK�QHZ�VLWHV�DV�IORZV�EH\RQG�WKH�UDQJH�RI�WKH�DYDLODEOH�UDWLQJ
RFFXU���7KH�DFFXUDF\�RI�KLJK�IORZ�GDWD�LV�H[SHFWHG�WR�LPSURYH�ZLWK�DGGLWLRQDO
VWDJHV�PHDVXUHG�E\�7KLHVV�

&DSWXUH�RI�VDOLQLW\�GDWD�ZDV�DOVR�H[FHOOHQW�ZLWK�RQH�GD\�EHLQJ�PLVVHG�E\�WKH
%ODFN�'RJ�&UHHN�SUREH���7KLV�JDS�ZDV�DWWULEXWHG�WR�WKH�VDOLQLW\�SUREH�QRW
UHJLVWHULQJ�DQG�ZDV�PRVW�OLNHO\�FDXVHG�E\�WKH�SUREH�EHLQJ�GU\�DIWHU�DQ
H[WHQGHG�SHULRG�RI�QR�IORZ�
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�� )ORZ�DQG�6DOLQLW\�6WDWLVWLFV

��� 6WDWLVWLFV�H[SODLQHG

7KH� VWDWLVWLFDO� DQDO\VLV� LV� EDVHG� RQ� DYDLODEOH� UDZ� GDWD� OLVWHG� LQ� 7DEOH� ����
7DEOH������IORZ��DQG�7DEOH������VDOLQLW\��SUHVHQW�WKH�IROORZLQJ�IORZ�DQG�VDOLQLW\
VWDWLVWLFV�IRU������

0($1�'$,/<����WKH�DYHUDJH�YDOXH�RI�DOO�PHDVXUHPHQWV�RQ�D�VSHFLILHG�GD\�

0(',$1� �� WKH� YDOXH� DERYH� �RU� EHORZ�� ZKLFK� KDOI� WKH� GDWD� VHW� IDOOV�� � 7KH
PHGLDQ�JLYHV�DQ�LQGLFDWLRQ�RI�WKH�©PRVW�XVXDOª�IORZ�RU�VDOLQLW\�LQ�WKH�VWUHDP�

833(5�48$57,/(� �� WKH� YDOXH� EHORZ�ZKLFK� WKUHH� TXDUWHUV� RI� WKH� GDWD� VHW
IDOOV��JLYLQJ�DQ� LQGLFDWLRQ�RI�KRZ�KLJK�WKH� IORZ�DQG�VDOLQLW\�FDQ�RUGLQDULO\�JHW
ZLWKRXW�EHLQJ�LQIOXHQFHG�E\�H[WUHPH�HYHQWV�

/2:(5�48$57,/(���WKH�YDOXH�EHORZ�ZKLFK�RQH�TXDUWHU�RI�WKH�GDWD�VHW�IDOOV�
JLYLQJ� DQ� LQGLFDWLRQ� RI� KRZ� ORZ� WKH� IORZ� DQG� VDOLQLW\� RUGLQDULO\� IDOOV� ZLWKRXW
EHLQJ�LQIOXHQFHG�E\�H[WUHPH�HYHQWV�

0$;,080���WKH�KLJKHVW�YDOXH�UHFRUGHG���,W�LV�JHQHUDOO\�QRW�D�JRRG�LQGLFDWLRQ
RI�WKH�IORZ�RU�VDOLQLW\�RI� WKH�VWUHDP�EHFDXVH�VXFK�D�KLJK�YDOXH�PD\�EH�UDUH�
+RZHYHU� LW� LV� VRPHWLPHV� XVHIXO� WR� EH� DZDUH� RI� H[WUHPH� YDOXHV�� DQG� WKH
PD[LPXP�PD\� KLJKOLJKW� XQFKDUDFWHULVWLF� EHKDYLRXU� WKDW� FRQWULEXWHV� WR� KLJK
IORZ�DQG�VDOLQLW\�

0,1,080���WKH�ORZHVW�YDOXH�UHFRUGHG���,W�LV�JHQHUDOO\�QRW�D�JRRG�LQGLFDWLRQ�RI
WKH�IORZ�RU�VDOLQLW\�RI�WKH�VWUHDP�EHFDXVH�VXFK�D�ORZ�YDOXH�PD\�EH�UDUH�RU�LV
]HUR�RQ�RQH�RU�D�QXPEHU�RI�GD\V�

6$/7� /2$'6� ¥� D� PHDVXUH� RI� WKH� WRWDO� TXDQWLW\� RI� VDOW� WUDQVSRUWHG� E\� D
VWUHDP��PHDVXUHG�LQ�WRQQHV�GD\���7KH�ILJXUHV�TXRWHG�LQ�WKLV�UHSRUW�DUH�PHDQ
GDLO\�YDOXHV�ZKLFK�KDYH�EHHQ�FDOFXODWHG�E\�DYHUDJLQJ�WKH�LQVWDQWDQHRXV�VDOW
ORDGV� WKURXJKRXW� WKH� GD\�� � 7KH� LQVWDQWDQHRXV� VDOW� ORDG� LV� FDOFXODWHG� DV
IROORZV�

6DOW�/RDG� �)ORZ��0/�GD\��[�(&��µV�FP��[�����������

)/2:�:(,*+7('� 6$/,1,7<� �):6�� �� D� PHDVXUH� RI� WKH� VDOLQLW\� RI� ZDWHU
GXULQJ� IORZ� HYHQWV�� � 7KLV�PHDVXUH� LV� RI� SDUWLFXODU� UHOHYDQFH� WR� GRZQVWUHDP
LQWHUHVWV���,Q�PDQ\�$XVWUDOLDQ�VWUHDPV�WKH�VDOLQLW\�GXULQJ�DYHUDJH�WR�KLJK�IORZ
HYHQWV� LV�PXFK� ORZHU� WKDQ� WKH�VDOLQLW\�GXULQJ� ORZ� IORZ�SHULRGV�� �7KH�):6� LV
GHULYHG�E\�GLYLGLQJ� WKH� VDOW� ORDG� IRU� D� VWXG\�SHULRG�E\� WKH� WRWDO� IORZ� IRU� WKH
VDPH�SHULRG��ZKLFK�SURGXFHV�D�VDOLQLW\�LQ�WRQQHV�PHJDOLWUH��WKHQ�GLYLGLQJ�E\
�������WR�H[SUHVV�WKH�UHVXOW�LQ�WKH�PRUH�IDPLOLDU�(&�XQLWV�
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��� )ORZ�6WDWLVWLFV

7KH�NH\�IORZ�VWDWLVWLFV�DV�GHVFULEHG�LQ�WKH�SUHYLRXV�VHFWLRQ�DUH�SUHVHQWHG
EHORZ�LQ�7DEOH�������$OO�IORZV�DUH�TXRWHG�LQ�0/�GD\���7LPH�VHULHV�SORWV�RI�WKH
UDZ�IORZ�GDWD�DUH�LQFOXGHG�LQ�$SSHQGL[�$�

7DEOH�������6WDWLVWLFDO�$QDO\VLV�RI�)ORZ��0/�GD\�

6WDWLRQ 1XPEHU 3HULRG�RI�$QDO\VLV 0HDQ
'DLO\

0HGLDQ 8SSHU
4XDUWLOH

/RZHU
4XDUWLOH

0D[ 0LQ

2YHQV�5LYHU�#
3HHFKHOED

������ ���������¥
����������

����� ����� ����� ��� ������ ���

����������¥
���������

����� ����� ����� ��� ������ ���

%ODFN�'RJ�&UHHN�#
3DUULV�5G��%ULPLQ

������ ���������¥
����������

�� � �� � ��� �

����������¥
���������

�� � �� � ����� �

,QGLJR�&UHHN ������ ����������¥
����������

�� �� �� �� ����� �

��� 6DOLQLW\�6WDWLVWLFV

7KH�VDOLQLW\�VWDWLVWLFV�SUHVHQWHG�LQ�WKLV�UHSRUW�DUH�DOO�TXRWHG�LQ�(OHFWULFDO
&RQGXFWLYLW\��(&��XQLWV�RI�PLFURVLHPHQV�SHU�FHQWLPHWUH��VWDQGDUGLVHG�WR�WKH
YDOXH�DW����&���7KH�NH\�VDOLQLW\�VWDWLVWLFV�DUH�SUHVHQWHG�LQ�7DEOH�����DQG�WLPH
VHULHV�SORWV�RI�WKH�UDZ�GDWD�DUH�LQFOXGHG�LQ�$SSHQGL[�$�

7DEOH�������6WDWLVWLFDO�$QDO\VLV�RI�6DOLQLW\��µV�FP��

6WDWLRQ 1XPEHU 3HULRG�RI�$QDO\VLV )ORZ
:HLJKWHG
6DOLQLW\

0HDQ
'DLO\

0HGLDQ 8SSHU
4XDUWLOH

/RZHU
4XDUWLOH

0D[ 0LQ

������ ���������¥
����������

�� �� �� �� �� ��� ��2YHQV�5LYHU�#
3HHFKHOED

����������¥
���������

�� �� �� �� �� ��� ��

������ ���������¥
����������

��� ��� ��� ��� ��� ��� ���%ODFN�'RJ�&UHHN
#�3DUULV�5G�
%ULPLQ ����������¥

���������
��� ��� ��� ��� ��� ��� ��

,QGLJR�&UHHN ������ ����������¥
����������

��� ��� ��� ��� ��� ��� ���

,W�FDQ�EH�VHHQ�IURP�7DEOH�����WKDW�WKH�VDOLQLW\�RI�,QGLJR�&UHHN�LV�TXLWH�D�ELW
KLJKHU�WKDQ�%ODFN�'RJ�&UHHN��ZKLOVW�WKH�2YHQV�5LYHU�LV�UHODWLYHO\�IUHVK
FRPSDUHG�WR�ERWK���,W�VKRXOG�EH�QRWHG�WKDW�RQO\�VL[�PRQWKV�RI�GDWD�KDYH�EHHQ
DQDO\VHG�IRU�,QGLJR�&UHHN�DQG�WKDW�WKLV�LV�GXULQJ�WKH�SHULRG�ZKHQ�IORZ�DQG
VDOLQLW\�OHYHOV�DSSHDU�WR�EH�KLJKHVW���*LYHQ�WKH�VWDUW�SHULRG�RI�WKH�GDWD��LW�LV�QRW
NQRZQ�ZKHWKHU�VDOLQLW\�OHYHOV�ZLOO�YDU\�VLJQLILFDQWO\�ZLWK�VHDVRQDO�YDULDWLRQV�LQ
JURXQGZDWHU�OHYHOV�
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��� 6DOW�/RDGV

7KHUH�ZDV�QR�UHTXLUHPHQW�WR�LQILOO�PLVVLQJ�GDWD�IRU�WKH�WZR�VLWHV�H[DPLQHG�
6DOW�ORDGV�KDYH�EHHQ�FDOFXODWHG�DV�GHVFULEHG�DERYH�LQ�6HFWLRQ�������$
VXPPDU\�RI�PRQWKO\�VDOW�ORDGV�LV�SUHVHQWHG�EHORZ�LQ�7DEOH�����

7DEOH�������0RQWKO\������0RQWKO\�6DOW�/RDGV

0RQLWRULQJ�6WDWLRQ

2YHQV�5LYHU�DW�3HHFKHOED
������

%ODFN�'RJ�&UHHN
������

,QGLJR�&UHHN
������

0RQWK

)ORZ 6DOW�/RDG ):6 )ORZ 6DOW�/RDG ):6 )ORZ 6DOW�/RDG ):6

-DQXDU\ ������ ��� 98 � � 1�$ 1�$ 1�$ 1�$

)HEUXDU\ ����� ��� 102 � � 1�$ 1�$ 1�$ 1�$

0DUFK ������ ��� 88 � � 1�$ 1�$ 1�$ 1�$

$SULO ������ ��� 90 � � 1�$ 1�$ 1�$ 1�$

0D\ ������ ��� 110 � � 1�$ 1�$ 1�$ 1�$

-XQH ������� ����� 61 ��� �� ��� ��� ������ ���

-XO\ ������ ����� 58 ��� �� ��� ��� ��� ���

$XJXVW ������� ����� 53 ����� ��� ��� ����� ��� ���

6HSWHPEHU ������� ����� 58 ����� ��� ��� ����� ��� ���

2FWREHU ������ ����� 63 ��� �� ��� ��� ��� ���

1RYHPEHU ������ ����� 65 ��� �� ��� ��� ��� ���

'HFHPEHU ������ ����� 68 �� � ��� ����� ��� ���

7RWDO ������� ������ � ����� ��� � ����� �����

$QQXDO�)ORZ
:HLJKWHG�6DOLQLW\

� � 61 � � ��� � � ���

1�$� �'DWD�QRW�DYDLODEOH
����)LJXUHV�GR�QRW�UHSUHVHQW�HQWLUH�PRQWK�

7KH�NH\�SRLQW�WR�QRWH�DERXW�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�7DEOH�����LV�WKDW
DOWKRXJK�WKH�VDOW�ORDG�LQ�WKH�2YHQV�5LYHU�DSSHDUV�WR�EH�ODUJH��WKHUH�LV
VXIILFLHQW�IORZ�WR�UHGXFH�WKH�IORZ�ZHLJKWHG�VDOLQLW\�WR�D�ORZ�OHYHO�
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�� &DWFKPHQW�&KDUDFWHULVWLFV

7KH�IORZ�DQG�VDOW�ORDGV�JHQHUDWHG�ZLWKLQ�WKH�2YHQV�FDWFKPHQW�FDQ�EH�XVHG
WR�LGHQWLI\�QDWXUDO�SURFHVVHV�RFFXUULQJ�LQ�SDUWLFXODU�SDUWV�RI�WKH�FDWFKPHQW��$Q
LPSRUWDQW�SDUW�LQ�DGGUHVVLQJ�WKLV�LQFUHDVH�LQ�VDOW�PRELOLVDWLRQ�LV�WR�DVVHVV�WKH
FDWFKPHQW�FKDUDFWHULVWLFV�DQG�WR�WDUJHW�WKH�FDXVHV�RI�VDOLQLW\���,Q�WKH�6DOLQLW\
$XGLW�RI�WKH�0XUUD\�'DUOLQJ�%DVLQ��0'%&��������LW�ZDV�HVWLPDWHG�WKDW�WKH�VDOW
ORDG�PRELOLVHG�IURP�WKH�2YHQV�FDWFKPHQW�ZRXOG�LQFUHDVH�IURP�DSSUR[LPDWHO\
������W�\HDU�WR��������W�\U�E\�WKH�\HDU��������,W�VKRXOG�EH�PDGH�FOHDU�WKDW�WKLV
LV�DQ�HVWLPDWH�RI�WKH�LQFUHDVH�LQ�JURXQGZDWHU�GLVFKDUJH�DQG�LV�QRW�GLUHFWO\
UHODWHG�WR�VWUHDP�VDOW�ORDG���7KH�SUHGLFWHG�LQFUHDVH�LQ�VWUHDP�VDOLQLW\�KDV
EHHQ�HVWLPDWHG�WR�ULVH�IURP�WKH�FXUUHQW�OHYHO�RI����(&�WR����(&�E\�WKH�\HDU
������1RWH��7KH�0'%&�VWXG\�ZDV�EDVHG�RQ�VSRW�GDWD�IRU�WKH�2YHQV�5LYHU��
&OHDUO\�WKH�LQLWLDO�HVWLPDWH�LV�KLJK�FRPSDUHG�WR�WKH�HVWLPDWH�RI���(&��RU
a��(&�EDVHG�RQ�WKUHH�VWUHDPV��SURGXFHG�LQ�WKLV�UHSRUW�

$�EULHI�DQDO\VLV�DLPHG�DW�DVVHVVLQJ�VRPH�RI�WKH�FKDUDFWHULVWLFV�WKDW
FRQWULEXWH�WR�VDOLQLVDWLRQ�RI�WKH�%ODFN�'RJ�DQG�,QGLJR�&UHHN�FDWFKPHQWV�KDV
EHHQ�LQFOXGHG�LQ�WKH�IROORZLQJ�VHFWLRQ�

��� )ORZ�&KDUDFWHULVWLFV

7KH�IORZ�VWDWLVWLFV�SUHVHQWHG�LQ�7DEOH�����LQGLFDWH�WKDW�,QGLJR�&UHHN
GLVFKDUJHV�PRUH�YROXPH�DQG�IRU�D�ORQJHU�SHULRG�RI�WLPH�WKDQ�%ODFN�'RJ
&UHHN���,W�LV�SRVVLEOH�WKDW�WKLV�LV�GXH�WR�D�IORZ�WKDW�RFFXUUHG�LQ�WKH�,QGLJR
&UHHN�LQ�'HFHPEHU�WKDW�GLG�QRW�RFFXU�LQ�WKH�%ODFN�'RJ�&UHHN��VHH�)LJXUH����
WR�)LJXUH�����IRU�SORWWHG�GDWD����)ORZ�GXUDWLRQ�FXUYHV�KDYH�EHHQ�FRQVWUXFWHG
IRU�WKHVH�WZR�VLWHV�WR�FRPSDUH�WKH�FKDUDFWHULVWLFV�RI�WKH�WZR�FDWFKPHQWV���7KH
IORZ�GXUDWLRQ�FXUYHV�ZHUH�FRQVWUXFWHG�RYHU�WKH�ODUJHVW�SHULRG�RI�FRQFXUUHQW
GDWD�IRU�GLUHFW�FRPSDULVRQ�DQG�DUH�LQFOXGHG�LQ�$SSHQGL[�&�

7KH�FXUYHV�VKRZ�WKDW�WKH�WZR�FDWFKPHQWV�DUH�VLPLODU�IRU�IORZV�RI�JUHDWHU�WKDQ
���WR�����0/�GD\�EXW�WKHUH�LV�D�GLIIHUHQFH�DW�IORZV�ORZHU�WKDQ�WKLV���,W�LV
HYLGHQW�WKDW�,QGLJR�&UHHN�KDV�D�PRUH�SHUVLVWHQW�EDVHIORZ�FRPSRQHQW�WKDQ
%ODFN�'RJ�&UHHN��ZKLFK�PLJKW�VXJJHVW�WKDW�JURXQGZDWHU�GLVFKDUJH�LV�PRUH
VLJQLILFDQW�LQ�WKLV�FDWFKPHQW���7KLV�PLJKW�EH�DWWULEXWDEOH�WR�WKH�IDFW�WKDW�WKH
,QGLJR�&UHHN�GUDLQV�D�YDOOH\�ZLWK�VWHHS�WHUUDLQ�ZLWK�D�QXPEHU�RI�GLIIHUHQW
JHRORJLFDO�IHDWXUHV��UHIHU�WR�1(6:*����������$OWHUQDWLYHO\��ODQG�SUDFWLFHV�PD\
GLIIHU�EHWZHHQ�WKH�WZR�FDWFKPHQWV��FDXVLQJ�KLJKHU�ZDWHU�WDEOH�LQ�WKH�,QGLJR
9DOOH\���$GGLWLRQDO�GDWD�FROOHFWLRQ�DQG�RU�PRUH�GHWDLOHG�K\GURJHRORJLFDO
LQYHVWLJDWLRQ�PLJKW�LPSURYH�WKH�XQGHUVWDQGLQJ�RI�WKLV�UHODWLRQVKLS�

��� )ORZ�DQG�6DOLQLW\

7KH�UHODWLRQVKLS�EHWZHHQ�IORZ�DQG�VDOLQLW\�LQ�HDFK�RI�WKH�FDWFKPHQWV�KDV
EHHQ�H[DPLQHG�XVLQJ�WKH�SORWV�LQFOXGHG�LQ�$SSHQGLFHV�(�DQG�)���7KH�SORWV�LQ
$SSHQGL[�(�VKRZ�WKDW�WKHUH�LV�D�VWURQJ�FRUUHODWLRQ�EHWZHHQ�IORZ�DQG�VDOW�ORDG
LQ�HDFK�RI�WKH�WZR�FDWFKPHQWV���,W�LV�XQFOHDU�IURP�WKLV�ZKHWKHU�VDOLQLW\�LV�GXH
WR�VXUIDFH�ZDVKRII�RU�IURP�JURXQGZDWHU�SURFHVVHV�
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7KH�SORWV�LQ�$SSHQGL[�)�VKRZ�WKH�UHODWLRQVKLS�EHWZHHQ�IORZ�DQG�VDOLQLW\���,W�LV
HYLGHQW�WKDW�VDOLQLW\�RI�WKH�VWUHDP�LQFUHDVHV�PRVW�QRWLFHDEO\�GXULQJ�IORZV�RI
OHVV�WKDQ�a���0/�GD\�LQ�%ODFN�'RJ�&UHHN�DQG�DW�a���0/�GD\�LQ�,QGLJR
&UHHN���)RU�D�VLPLODU�IORZ��VD\���0/�GD\��LW�LV�FOHDU�WKDW�,QGLJR�&UHHN�KDV�D
KLJKHU�VDOW�FRQFHQWUDWLRQ���7KLV�FRXOG�VXJJHVW�WKDW�WKH�,QGLJR�&UHHN�LV�EHLQJ
DIIHFWHG�E\�VDOLQH�GLVFKDUJH�IURP�D�JURXQGZDWHU�VRXUFH�DQG�ZRXOG�VXJJHVW
WKDW�WKHUH�LV�D�VWURQJHU�FRQQHFWLRQ�EHWZHHQ�VXUIDFH�ZDWHU�DQG�VDOLQH
JURXQGZDWHU�GLVFKDUJH�DUHDV�LQ�WKH�,QGLJR�&UHHN�FDWFKPHQW���+RZHYHU��LW
VKRXOG�EH�UHFRJQLVHG�WKDW�WKLV�LV�EDVHG�RQ�DQ�H[WUHPHO\�OLPLWHG�GDWD�VHW�
)XUWKHU�LQIRUPDWLRQ�UHJDUGLQJ�WKH�K\GURJHRORJ\�LQ�WKH�WZR�FDWFKPHQWV�DQG
DGGLWLRQDO�VXUIDFH�ZDWHU�GDWD�ZRXOG�QHHG�WR�EH�DQDO\VHG�WR�FRQILUP�WKLV
SUHOLPLQDU\�DVVHVVPHQW�
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�� &RQFOXVLRQV

7KLV�UHSRUW�KDV�DVVHVVHG�IORZ�DQG�VDOLQLW\�GDWD�IURP�WKH�2YHQV�&DWFKPHQW�
7KH�IROORZLQJ�FRQFOXVLRQV�KDYH�EHHQ�GUDZQ�

� 7KH�GDWD�FROOHFWLRQ�SURJUDP�IRU������ZDV�RI�H[FHOOHQW�VWDQGDUG��ZLWK�RQO\
WZHQW\�VL[�GD\V�KDYLQJ�D�TXDOLW\�FRGH�JUHDWHU�WKDQ�����7KHVH�GDWD�ZHUH
PDLQO\�PLVVLQJ�GXH�WR�WKH�UDWLQJ�EHLQJ�H[FHHGHG�DW�6LWH��������DQG�ZHUH
HVWLPDWHG�E\�H[WUDSRODWLRQ�RI�WKH�UDWLQJ�WDEOH���7KH�DFFXUDF\�RI�WKLV�GDWD
ZLOO�EH�XSGDWHG�DV�7KLHVV�PHDVXUH�KLJKHU�IORZV�DQG�XSGDWH�WKH�UDWLQJV�LQ
WKH�IXWXUH�

� 7KH�IORZ�ZHLJKWHG�VDOLQLWLHV�IRU�WKH�2YHQV�5LYHU�DQG�%ODFN�'RJ�&UHHN�VLWHV
DUH�FDOFXODWHG�IRU�WKH�HQWLUH�\HDU���7KH�,QGLJR�&UHHN�VLWH�IORZ�ZHLJKWHG
VDOLQLW\�LV�EDVHG�XSRQ�VL[�PRQWKV�RI�GDWD�DQG�DOWKRXJK�WKH�IORZV�FRXOG�EH
H[SHFWHG�WR�EH�PLQLPDO�GXULQJ�WKH�SUHFHGLQJ�VL[�PRQWKV�WKLV�PD\�QRW�EH
UHSUHVHQWDWLYH�RI�DQ�DQQXDO�ILJXUH���&DUH�VKRXOG�EH�WDNHQ�QRW�WR�WUHDW�WKH
UHSRUWHG�IORZ�ZHLJKWHG�VDOLQLW\�DV�DQ�DQQXDO�ILJXUH�IRU�,QGLJR�&UHHN�

� $OWKRXJK�WKH�2YHQV�5LYHU�WUDQVSRUWV�D�ODUJH�TXDQWLW\�RI�VDOW�WR�WKH�0XUUD\
5LYHU��WKH�IORZ�LV�VXIILFLHQW�WR�VLJQLILFDQWO\�GLOXWH�WKLV�DV�GHPRQVWUDWHG�E\
WKH�UHDVRQDEO\�ORZ�IORZ�ZHLJKWHG�VDOLQLW\�

� 7KHUH�LV�RQO\�D�YHU\�OLPLWHG�TXDQWLW\�RI�GDWD�FXUUHQWO\�DYDLODEOH�ZLWK�ZKLFK�WR
DVVHVV�FDWFKPHQW�WUHQGV�DQG�FKDUDFWHULVWLFV���,W�ZRXOG�DSSHDU�WKDW�WKH
,QGLJR�&UHHN�FDWFKPHQW�LV�DIIHFWHG�E\�JURXQGZDWHU�GLVFKDUJH�PRUH�WKDQ
WKH�%ODFN�'RJ�&UHHN�FDWFKPHQW�

� 7KH�HVWLPDWHG�IORZ�ZHLJKWHG�VDOLQLW\�IURP�WKH�2YHQV�FDWFKPHQW�LQ�WKH
6DOLQLW\�$XGLW�RI�WKH�0XUUD\�'DUOLQJ�%DVLQ��0'%&��������LV�VOLJKWO\�KLJK
FRPSDUHG�WR�WKH������GDWD�DQDO\VHG���7KH�RULJLQDO�HVWLPDWH�ZDV�EDVHG�RQ
VSRW�GDWD���7KHUH�LV�LQVXIILFLHQW�GDWD�DYDLODEOH�WR�FRPPHQW�RQ�WUHQGV�LQ
FDWFKPHQW�VDOW�ORDGV�

� 7KH�PHDQ�DQQXDO�IORZ�IRU������FRXOG�EH�H[SHFWHG�WR�EH�ORZHU�WKDQ�WKH
ORQJ�WHUP�DYHUDJH�GXH�WR�WKH�GU\�FOLPDWLF�FRQGLWLRQV���7KLV�FRXOG�KDYH
LQIOXHQFHG�IORZ�ZHLJKWHG�VDOLQLW\�FDOFXODWLRQV�



6,1&/$,5�.1,*+7�0(5= )LQDO :&������ 5��'9'1(�),1$/��'2& ��

�� 5HFRPPHQGDWLRQV

,W�LV�UHFRPPHQGHG�WKDW�

� 0RQLWRULQJ�RI�IORZ�DQG�VDOLQLW\�FRQWLQXH�WR�SURYLGH�DQ�LQGLFDWRU�RI�WKH
HIIHFWLYHQHVV�RI�WKH�1RUWK�(DVW�6DOLQLW\�6WUDWHJ\��1(6:*��������

� 7KLHVV�FRQWLQXH�WR�UHYLHZ�WKH�UDWLQJV�DW�HDFK�RI�WKH�WKUHH�VLWHV�RQ�D�UHJXODU
EDVLV�

� ,QYHVWLJDWLRQV�FRQWLQXH�WR�GHWHUPLQH�WKH�IHDVLELOLW\�RI�HVWDEOLVKLQJ�IORZ�DQG
VDOLQLW\�PRQLWRULQJ�VWDWLRQV�DW�WZR�DGGLWLRQDO�VLWHV��%XIIDOR�5LYHU�DQG�)LIWHHQ
0LOH�&UHHN��DQG�ZDWHU�TXDOLW\�PRQLWRULQJ�DW�5HHG\�&UHHN�DQG�WKH�2YHQV
5LYHU�DW�:DQJDUDWWD�DV�UHFRPPHQGHG�E\�WKH�1RUWK�(DVW�6DOLQLW\�6WUDWHJ\�

� $�UHYLHZ�RI�WKH�7KUHH�0LOH�&UHHN�GDWD�EH�LQFOXGHG�LQ�WKH�QH[W�DQQXDO
UHYLHZ�RI�VWUHDP�VDOLQLW\�

� $QDO\VLV�RI�FDWFKPHQW�FKDUDFWHULVWLFV�EH�UHYLVHG�DQG�SRVVLEO\�H[WHQGHG�DV
DGGLWLRQDO�GDWD�EHFRPHV�DYDLODEOH���&OLPDWH�GDWD�DQG�JURXQGZDWHU�WUHQGV
FRXOG�DOVR�EH�H[DPLQHG�LQ�FRQMXQFWLRQ�ZLWK�FDWFKPHQW�FKDUDFWHULVWLFV�LQ
WKH�IXWXUH�
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�� 5HIHUHQFHV

0XUUD\�'DUOLQJ�%DVLQ�0LQLVWHULDO�&RXQFLO���������7KH�6DOLQLW\�$XGLW�RI�WKH
0XUUD\�'DUOLQJ�%DVLQ�¥�$�����\HDU�3HUVSHFWLYH�������

1RUWK�(DVW�6DOLQLW\�:RUNLQJ�*URXS���������5HYHUVLQJ�7KH�7UHQG���'UDIW�1RUWK
(DVW�6DOLQLW\�6WUDWHJ\��'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�DQG�(QYLURQPHQW�
'HFHPEHU������

3HUVRQDO�&RPPXQLFDWLRQ�¥�%LOO�0LWFKHOO�RI�7KLHVV��:DQJDUDWWD������������



6,1&/$,5�.1,*+7�0(5= )LQDO :&������ 5��'9'1(�),1$/��'2& ��

$SSHQGL[�$�� 7LPH�6HULHV�3ORWV



6,1&/$,5�.1,*+7�0(5= )LQDO :&������ 5��'9'1(�),1$/��'2& ��

)LJXUH�������)ORZ�DQG�6DOLQLW\�3ORWV�#�6LWH��������2YHQV�5LYHU�#�3HHFKHOED��������

Sinclair Knight Merz HYPLOT V92  Output 11/06/2000

Period
Interval

Plot Start
Plot End

1 Year
1 Day 00:00_01/01/2000

00:00_01/01/1999 1999

       0

    5000

   10000

   15000

   20000

   25000 403241   141.00Mean Discharge(Ml/Day) 403241  

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
       0

      40

      80

     120

     160

     200 403241   820.00Mean Conductivity(EC@25) 403241  
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)LJXUH�������)ORZ�DQG�VDOLQLW\�#�6WDWLRQ���������2YHQV�5LYHU�#�3HHFKHOED���)LQHU�5HVROXWLRQ�

Sinclair Knight Merz HYPLOT V92  Output 11/06/2000

Period
Interval

Plot Start
Plot End

1 Year
1 Day 00:00_01/01/2000

00:00_01/01/1999 1999

       0

    1000

    2000

    3000

    4000 403241   141.00 Mean Discharge(Ml/Day) 403241  

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
       0

      32

      64

      96

     128

     160 403241   820.00 Mean Conductivity(EC@25) 403241  
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)LJXUH�������)ORZ�DQG�6DOLQLW\�3ORWV�#�6LWH���������%ODFN�'RJ�&UHHN�#�%ULPLQ��������

Sinclair Knight Merz HYPLOT V92  Output 11/06/2000

Period
Interval

Plot Start
Plot End

1 Year
1 Day 00:00_01/01/2000

00:00_01/01/1999 1999

       0

     200

     400

     600

     800

    1000 403247   141.00Mean Discharge(Ml/Day) 403247  

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
     100

     140

     180

     220

     260

     300 403247   820.00Mean Conductivity(EC@25) 403247  
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)LJXUH�������)ORZ�DQG�6DOLQW\�#�6LWH���������%ODFN�'RJ�&UHHN�#�%ULPLQ���)LQHU�5HVROXWLRQ�

Sinclair Knight Merz HYPLOT V92  Output 11/06/2000

Period
Interval

Plot Start
Plot End

1 Year
1 Day 00:00_01/01/2000

00:00_01/01/1999 1999

       0

      20

      40

      60

      80

     100 403247   141.00Mean Discharge(Ml/Day) 403247  

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
       0

     100

     200

     300

     400 403247   820.00Mean Conductivity(EC@25) 403247  
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)LJXUH�������)ORZ�DQG�6DOLQLW\�3ORWV�#�6LWH���������,QGLJR�&UHHN��������

Sinclair Knight Merz HYPLOT V92  Output 11/06/2000

Period
Interval

Plot Start
Plot End

1 Year
1 Day 00:00_01/01/2000

00:00_01/01/1999 1999

       0

     500

    1000

    1500 403248   141.00Mean Discharge(Ml/Day) 403248  

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
     100

     200

     300

     400

     500

     600 403248   820.00Mean Conductivity(EC@25) 403248  
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)LJXUH�������)ORZ�DQG�6DOLQLW\�#�6WDWLRQ���������,QGLJR�&UHHN���)LQHU�5HVROXWLRQ�

Sinclair Knight Merz HYPLOT V92  Output 11/06/2000

Period
Interval

Plot Start
Plot End

1 Year
1 Day 00:00_01/01/2000

00:00_01/01/1999 1999

       0

      16

      32

      48

      64

      80 403248   141.00Mean Discharge(Ml/Day) 403248  

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
       0

      90

     180

     270

     360

     450 403248   820.00Mean Conductivity(EC@25) 403248  
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$SSHQGL[�%�� 0LVVLQJ�'DWD

7DEOH�������0LVVLQJ�'DWD�������

6WDWLRQ 1XPEHU 3DUDPHWHU 5DZ�'DWD
0LVVLQJ�����

(VWLPDWHG
'XULQJ

3URFHVVLQJ
���

)LQDO�'DWD
0LVVLQJ����

&RPPHQW

2YHQV�5LYHU ������ )ORZ � � � �

DW�3HHFKHOED 6DOLQLW\ � � � �

%ODFN�'RJ�&UHHN�DW ������ )ORZ � � � �

3DULV�5G��%ULPLQ 6DOLQLW\ � � � �

,QGLJR�&UHHN ������ )ORZ � � � �

6DOLQLW\ �� � �� $GGLWLRQDO�JDXJLQJ
UHTXLUHG

1RWH�� 0LVVLQJ�VDOLQLW\�GDWD�GXULQJ�SHULRGV�RI�QR�IORZ�ZHUH�QRW�LQFOXGHG�LQ�WKH�DERYH�WDEOH��DV�VDOLQLW\
GDWD�LV�QRW�H[SHFWHG�LQ�D�GU\�VWUHDP�

��� 5DZ�GDWD�PLVVLQJ����LV�FODVVHG�DV�WKH�GDWD�REWDLQHG�GLUHFWO\�IURP�WKH�RQ�VLWH�ORJJHU�

��� (VWLPDWHG�GXULQJ�SURFHVVLQJ���LV�FODVVHG�DV�WKH�GDWD�ZKLFK�KDV�EHHQ�HVWLPDWHG�E\�7KLHVV
GXULQJ�LQLWLDO�SURFHVVLQJ�

��� )LQDO�GDWD�PLVVLQJ���LV�FODVVHG�DV�WKH�GDWD�ZKLFK�FDQQRW�HDVLO\�EH�HVWLPDWHG�DQG�LV�FODVVHG�DV
PLVVLQJ�

7KH�IROORZLQJ�GDWD�LV�QRW�FODVVHG�DV�PLVVLQJ�IURP�WKH�UDZ�GDWD�VHW�

� (VWLPDWHG�GDWD�ZLWK�D�TXDOLW\�FRGH�RI���
�RU�OHVV�LV�FRQVLGHUHG�JRRG�TXDOLW\�GDWD�
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$SSHQGL[�&�� (VWLPDWHG�'DWD

7DEOH�������1XPEHU�RI�'D\V�:LWK�4XDOLW\�&RGHV�*UHDWHU�7KDQ��������

6WDWLRQ 6WDWLRQ 3DUDPHWHU � � ��� )ORZ
4&�����

)ORZ
4&��������

6DOLQLW\
4&�����

6DOLQLW\
4&��������

2YHQV�5LYHU ������ )ORZ �� �� � �� � � �

DW�3HHFKHOED 6DOLQLW\ �� � � � � �� �

%ODFN�'RJ�&UHHN�DW ������ )ORZ ��� �� � ��� � � �

3DULV�5G��%ULPLQ 6DOLQLW\ � � � � � � �

,QGLJR�&UHHN ������ )ORZ � � �� � �� � �

6DOLQLW\ �� � � � � �� �

� *RRG�TXDOLW\�HGLWHG�GDWD
� /LQHDU�LQWHUSRODWLRQ�DFURVV�JDSV�LQ�UHFRUG
��� 5DWLQJ�H[WUDSRODWHG�GXH�WR�LQVXIILFLHQW�JDXJLQJV

&RPPHQWV

7KH�TXDOLW\�FRGH��4&��LV�XVHG�WR�UHSUHVHQW�WKH�DFFXUDF\�RI�WKH�GDWD���7KH
KLJKHU�WKH�4&�WKH�OHVV�DFFXUDWH�WKH�GDWD�LV���4&ªV�EHWZHHQ���DQG����DUH
FODVVHG�DV�JRRG�UHOLDEOH�GDWD�ZLWK�4&ªV�IURP�����WR�����FODVVHG�DV
HVWLPDWHG�GDWD�RI�OHVV�DFFXUDF\��8VHUV�QHHG�WR�EH�DZDUH�WKDW�GDWD�ZLWK
TXDOLW\�FRGHV�KLJKHU�WKDQ����VKRXOG�EH�UH�H[DPLQHG�EHIRUH�XVH�LQ�DQ\
LPSRUWDQW�VWXG\�

7KH�IROORZLQJ�FRPPHQWV�DUH�PDGH�UHJDUGLQJ�WKH�HVWLPDWHG�GDWD�SUHVHQWHG�LQ
7DEOH�����
� $�TXDOLW\�FRGH�RI����OLQHDU�LQWHUSRODWLRQ�DFURVV�JDSV�LQ�UHFRUGV��LV�XVHG

ZKHQ�WKHUH�DUH�YHU\�VPDOO�JDSV�LQ�WKH�UHFRUG���6PDOO�JDSV�LQ�WKH�UHFRUG
DSSHDU�RQ�D�UHJXODU�EDVLV�DQG�DUH�FDXVHG�ZKHQ�GDWD�UHFRUGLQJ�LV
LQWHUUXSWHG�ZKLOH�GDWD�LV�GRZQORDGHG���,Q�VXFK�FDVHV�LQILOOLQJ�E\�OLQHDU
LQWHUSRODWLRQ�LV�VDWLVIDFWRU\���7KLV�GDWD�ZDV�SUHYLRXVO\�FRGHG������EXW�D
FKDQJH�WR�FRGH���LV�FRQVLGHUHG�DSSURSULDWH�ZKHUH�WKH�SHULRGV�RI�PLVVLQJ
GDWD�DUH�YHU\�VKRUW��DQG�WKH�K\GURJUDSKHUV�ZKR�ZHUH�GRZQORDGLQJ�GDWD�DW
WKH�VLWH�DUH�DEOH�WR�FRQILUP�WKDW�QR�XQXVXDO�HYHQWV�RFFXUUHG�

� $�TXDOLW\�FRGH�RI�����LQGLFDWHV�WKDW�LQVXIILFLHQW�PHDVXUHPHQWV�DW�KLJK
IORZV�KDYH�EHHQ�WDNHQ���$OWKRXJK�WKLV�LV�WKH�EHVW�HVWLPDWH�RI�IORZ�DW
SUHVHQW��IXUWKHU�KLJK�IORZ�PHDVXUHPHQWV�ZLOO�LPSURYH�WKH�DFFXUDF\�RI�KLJK
IORZ�UHFRUGV�
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$SSHQGL[�'�� )ORZ�'XUDWLRQ�&XUYHV
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)LJXUH�������2YHQV�5LYHU�#�3HHFKHOED

Flow  Duration Curve - Station 403241

1

10

100

1000

10000

100000

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

%  Tim e Exceeded

F
lo
w
 l
o
g
 (
M
L
/d
a
y
)



6,1&/$,5�.1,*+7�0(5= )LQDO :&������ 5��'9'1(�),1$/��'2& ��

)LJXUH�������%ODFN�'RJ�&UHHN�DQG�,QGLJR�&UHHN

North East -  Com parison of Flow Duration Curves
(June 1999 to Decem ber 1999)
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$SSHQGL[�(�� )ORZ�YV�6DOW�/RDG�3ORWV
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)LJXUH�������)ORZ�YV�6DOW�/RDG�¥�,QGLJR�&UHHN

North East Flow  vs Salt Load
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)LJXUH��������)ORZ�YV�6DOW�/RDG�¥�%ODFN�'RJ�&UHHN

North East Flow  vs Salt Load

y = 0.1478x0.9037

R2 = 0.9984
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$SSHQGL[�)�� )ORZ�YV�6DOLQLW\�3ORWV
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)LJXUH��������)ORZ�YV�6DOLQLW\�#�6WDWLRQ�������

Flow  vs Salinity - Indigo Creek
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)LJXUH��������)ORZ�YV�6DOLQLW\�#�6WDWLRQ�������

Flow  vs Salinity -Black Dog Creek
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)LJXUH��������)ORZ�YV�6DOLQLW\�#�6WDWLRQ�������

Flow  vs Salinity - Ovens River
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