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s\‘“¡ PY?k\‹~?·†¡ fi‒›fi›‒‡ƒ›‹† G⁄\H

k\‹~?·†¡ s„fi¡
PXXQ `‒¡\?GD

›¢?‡›‡\“H

QOOO `‒¡\?GD?›¢

‡›‡\“H

QOOT `‒¡\?GD?›¢

‡›‡\“H

c\ƒ‒„ QTRS?GQPMUDH QXUQ?GQTMRDH UOWP?GTPMXDH

c\ƒ‒„?e\|‡›‒„?v\†‡¡•\‡¡‒ QUT?GQMRDH QUT?GQMRDH WVO?GVMSDH

e›‒¡†‡?m·‒†¡‒„ XT?GOMWDH XT?GOMWDH XT?GOMWDH

h‹~·†‡‒ƒ\“ TS?GOMTDH TS?GOMTDH TS?GOMTDH

q¡†ƒ~¡‹‡ƒ\“ QW?GOMQDH QW?GOMQDH QW?GOMQDH

r⁄¡¡fi?\‹~?a¡¡¢ WVSP?GVSMUDH WRPS?GVOMXDH STXO?GRXMQDH

vƒ‡⁄?‡⁄¡?|›‹¶¡‒†ƒ›‹?›¢?\?‹·«‘¡‒?›¢?¢\‒«†?‡›?~\ƒ‒„K?‡⁄¡‒¡?⁄\†?‘¡¡‹?\‹?\††›|ƒ\‡¡~?ƒ‹|‒¡\†¡

ƒ‹?\‘†‡‒\|‡ƒ›‹?|›‹†¡‹‡†?¢›‒?ƒ‒‒ƒ£\‡ƒ›‹?Gr¡|‡ƒ›‹?RMPHM??h‹?£¡‹¡‒\“K?ƒ‒‒ƒ£\‡ƒ›‹?‡\¤¡†?fi“\|¡

\|‒›†† †›«¡?G‘·‡?‹›‡?\““H ~\ƒ‒„?¢\‒«†?‡⁄‒›·£⁄?†·««¡‒?«›‹‡⁄†?‡›?¡‹\‘“¡?£‒\††?£‒›•‡⁄?¢›‒

“ƒ¶¡†‡›|¤K?•⁄¡‒¡?•\‡¡‒?ƒ†?\‘†‡‒\|‡¡~?¢‒›«?‡⁄¡?·‹~¡‒„“ƒ‹£?\fl·ƒ¢¡‒?\‹~?~ƒ†‡‒ƒ‘·‡¡~?\|‒›††

fi\†‡·‒¡K?•ƒ‡⁄?‡ƒ«ƒ‹£?·†·\““„?|›‹‡‒›““¡~?‘„?†›ƒ“?«›ƒ†‡·‒¡?~¡¢ƒ|ƒ‡†M??`‘†‡‒\|‡ƒ›‹?|›‹†¡‹‡†?¢›‒

ƒ‒‒ƒ£\‡ƒ›‹?·†¡?\‒¡?‡⁄¡‒¡¢›‒¡?‹›‡?|›«fi“¡‡¡“„?|›‹†·«fi‡ƒ¶¡K?ƒ‹?‡⁄\‡?\?fi‒›fi›‒‡ƒ›‹?›¢?•\‡¡‒

·†¡~?¢›‒?ƒ‒‒ƒ£\‡ƒ›‹ |›‹‡‒ƒ‘·‡¡†?‡› ‒¡|⁄\‒£¡?£›ƒ‹£?‘\|¤?ƒ‹‡›?‡⁄¡?\fl·ƒ¢¡‒M

g›•¡¶¡‒K •⁄ƒ“†‡?‡⁄¡‒¡?⁄\†?‘¡¡‹?\?†·‘†‡\‹‡ƒ\“?ƒ‹|‒¡\†¡?ƒ‹?‡⁄¡?\‒¡\?›¢?“\‹~?\““›|\‡¡~?‡›

~\ƒ‒„?¢\‒«ƒ‹£?ƒ‹?‡⁄¡?d~¡‹~\“¡?\‒¡\K?‡⁄¡?\‒¡\?›¢?“\‹~?|›‹†¡‹‡¡~?¢›‒?ƒ‒‒ƒ£\‡ƒ›‹?ƒ†

|›‹†ƒ~¡‒\‘“„?†«\““¡‒?\‹~?~›¡†?‹›‡?\fifi¡\‒?‡›?†⁄›•?†·|⁄?\?“\‒£¡?‒ƒ†¡M??s⁄ƒ†?~ƒ†|‒¡fi\‹|„

ƒ‹~ƒ|\‡¡†?‡⁄\‡?\?«\§›‒ƒ‡„?›¢?~\ƒ‒„?¢\‒«†?•ƒ‡⁄ƒ‹?‡⁄¡?d~¡‹~\“¡?\‒¡\?~›?‹›‡?·†¡?ƒ‒‒ƒ£\‡ƒ›‹M

RMR f‒›·‹~•\‡¡‒?k¡¶¡“†?\‹~ rfi‒ƒ‹£?¢“›•†

RMRMP f‒›·‹~•\‡¡‒?k¡¶¡“†

f‒›·‹~•\‡¡‒?“¡¶¡“?‒¡|›‒~†?¡‚ƒ†‡?¢›‒?‡⁄¡?d~¡‹~\“¡?`fl·ƒ¢¡‒?†ƒ‹|¡?PXXTK?\“‡⁄›·£⁄?‡⁄¡‒¡?ƒ†?\

£\fi?ƒ‹?‡⁄¡?~\‡\†¡‡?‘¡‡•¡¡‹?PXXW?\‹~?QOOOM q¡£·“\‒ «›‹ƒ‡›‒ƒ‹£?‡\¤¡†?fi“\|¡?\‡ †ƒ‚

~ƒ¢¢¡‒¡‹‡?†ƒ‡¡†K ¢ƒ¶¡ ›¢?•⁄ƒ|⁄?\‒¡?«›‹ƒ‡›‒¡~?«\‹·\““„?›‹?\?«›‹‡⁄“„?‘\†ƒ†?\‹~?›‹¡

GeSUNQTOH ƒ†?«›‹ƒ‡›‒¡~?·†ƒ‹£?\‹?\·‡›«\‡ƒ|?fi‒¡††·‒¡?‡‒\‹†~·|¡‒M??s⁄¡?“›|\‡ƒ›‹?›¢?‡⁄¡ †ƒ‚

†ƒ‡¡†?ƒ†?†⁄›•‹?ƒ‹?eƒ£·‒¡ PO \‹~ \?fi“›‡?†⁄›•ƒ‹£ ⁄„~‒›£‒\fi⁄† ¢›‒?¡\|⁄?›¢?‡⁄¡?†ƒ‡¡† ƒ†

fi‒¡†¡‹‡¡~?ƒ‹ eƒ£·‒¡?PP\M s\‘“¡ Q fi‒›¶ƒ~¡†?~¡‡\ƒ“†?›¢?‡⁄¡?«›‹ƒ‡›‒¡~?‘›‒¡†M

s\‘“¡ QY k›‹£?s¡‒«?l›‹ƒ‡›‒ƒ‹£?a›‒¡⁄›“¡?c¡‡\ƒ“†

a›‒¡

‹·«‘¡‒
n•‹¡‒ c¡fi‡⁄ G«H

cƒ\«¡‡¡‒

G««H

l›‹ƒ‡›‒ƒ‹£

¢‒¡fl·¡‹|„

eSUNOPWT s⁄¡?f‒\‹£¡?ksc

bNL i?q?g\““

PSMOO POO l›‹‡⁄“„
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eSUNOPXO mc q\„‹¡‒ POMOO TO l›‹‡⁄“„

eSUNOPXQ l?g›•~¡‹ PTMOO TO l›‹‡⁄“„

eSUNOPXR cb?Gb“\‒¤H

l|k¡›~

PPMWO PTO l›‹‡⁄“„

eSUNOQOR j?E?s?m›‒«\‹ VMVO VT l›‹‡⁄“„

eSUNOQTO d‹¶ƒ‒›‹«¡‹‡

r›·‡⁄“\‹~

PWMOO Gr|‒¡¡‹¡~?¢‒›«

PV?«?‘£“?‡›?PVMV?«

‘£“H

POO `·‡›«\‡ƒ|

s⁄¡?⁄„~‒›£‒\fi⁄† ¢›‒?‡⁄¡?¢ƒ¶¡?†ƒ‡¡†?|\‹?‘¡?†fi“ƒ‡?ƒ‹‡›?‡•›?«\ƒ‹?£‒›·fi†K?\†?†⁄›•‹?ƒ‹?eƒ£·‒¡

PP\M s⁄¡?¢ƒ¶¡ «›†‡?‹›‒‡⁄¡‒“„?•¡““†?|›«fi‒ƒ†¡ f‒›·fi?P \‹~ †⁄›•?\?‒¡“\‡ƒ¶¡“„?fi‒›‹›·‹|¡~

‒¡†fi›‹†¡?‡›?‒¡|⁄\‒£¡K?•ƒ‡⁄?“¡¶¡“†?¢“·|‡·\‡ƒ‹£?‘„?·fi?Q?«M s⁄¡†¡ ⁄„~‒›£‒\fi⁄† \“†›?†⁄›• \‹

›¶¡‒\““?‡‒¡‹~?†·fi¡‒ƒ«fi›†¡~?›‹?‡⁄¡?†¡\†›‹\“?‡‒¡‹~ Geƒ£·‒¡?PP?‘HK •⁄¡‒¡ ~¡|“ƒ‹ƒ‹£ “¡¶¡“†

\‒¡?›‘†¡‒¶¡~?¢‒›«?PXXT?‡›?QOOOK?¢›““›•¡~?‘„?\?‒ƒ†¡ ¢‒›«?QOOO ‡›?«ƒ~ QOOT?\‹~?\

†·‘†¡fl·¡‹‡?~‒›fi?‡›?‡⁄¡?fi‒¡†¡‹‡?~\„M n¶¡‒\““?‡⁄¡?f‒›·fi?P?⁄„~‒›£‒\fi⁄†?†⁄›• \?†“ƒ£⁄‡

~¡|“ƒ‹ƒ‹£?‡‒¡‹~K?•ƒ‡⁄?|·‒‒¡‹‡?“¡¶¡“†?\‒›·‹~?OMT?«?‘¡“›•?PXXT?“¡¶¡“†M

s⁄¡?⁄„~‒›£‒\fi⁄?ƒ‹?f‒›·fi?Q?†⁄›•†?\?«·|⁄?¢“\‡‡¡‒?‒¡†fi›‹†¡K?•ƒ‡⁄?†¡\†›‹\“?¶\‒ƒ\‡ƒ›‹†?›¢

\‒›·‹~?OMT?«M??n¶¡‒\““?‡⁄ƒ†?⁄„~‒›£‒\fi⁄?~›¡†?‹›‡?†⁄›•?‡⁄¡?†\«¡?†“ƒ£⁄‡“„?~¡|“ƒ‹ƒ‹£?‡‒¡‹~

†¡¡‹ ƒ‹ f‒›·fi?P?⁄„~‒›£‒\fi⁄†?\‹~?|·‒‒¡‹‡?“¡¶¡“†?\‒¡?|›«fi\‒\‘“¡?‡›?“¡¶¡“†?«›‹ƒ‡›‒¡~?ƒ‹

PXXTM s⁄ƒ†?⁄„~‒›£‒\fi⁄ GeSUNOPXQH ƒ†?“›|\‡¡~?|“›†¡?‡›?‡⁄¡?†›·‡⁄¡‒‹?‘›·‹~\‒„?›¢?‡⁄¡

\fl·ƒ¢¡‒?›‹?‡⁄¡?«\‒£ƒ‹?›¢?‡⁄¡?‡¡‒‒\|¡?\‹~?|“›†¡?‡›?‡⁄¡?†fi‒ƒ‹£†?‡⁄\‡?~ƒ†|⁄\‒£¡?¢‒›«?‡⁄¡

\fl·ƒ¢¡‒M??s⁄¡?‒¡“\‡ƒ¶¡“„?†‡\‘“¡?“¡¶¡“†?\‒¡?“ƒ¤¡“„?‡›?‘¡?\?‒¡¢“¡|‡ƒ›‹?›¢?‡⁄ƒ†?“›|\‡ƒ›‹K?•ƒ‡⁄

†fi‒ƒ‹£?~ƒ†|⁄\‒£¡?‘·¢¢¡‒ƒ‹£?£‒›·‹~•\‡¡‒?“¡¶¡“†M

n‡⁄¡‒?£‒›·‹~•\‡¡‒?“¡¶¡“†?⁄\¶¡?‘¡¡‹?«›‹ƒ‡›‒¡~?›‹?\?«›‒¡ \~?⁄›| ‘\†ƒ†?‘·‡?‡⁄¡‒¡?ƒ†

†·¢¢ƒ|ƒ¡‹‡?~\‡\?‡›?\““›•?|›‹†‡‒·|‡ƒ›‹?›¢ fiƒ¡”›«¡‡‒ƒ|?|›‹‡›·‒†?¢›‒?QOOVK?fi‒¡†¡‹‡¡~?ƒ‹?eƒ£·‒¡

PQM s⁄¡†¡?|›‹‡›·‒†?ƒ‹~ƒ|\‡¡†?‡⁄\‡?‡⁄¡?›¶¡‒\““ £‒›·‹~•\‡¡‒ ¢“›•?~ƒ‒¡|‡ƒ›‹?ƒ†?‡›?‡⁄¡?†›·‡⁄K

\“‡⁄›·£⁄?ƒ‹?‡⁄¡?‹›‒‡⁄?›¢?‡⁄¡?\‒¡\?‡⁄¡‒¡?ƒ†?\?‹›‡\‘“¡?¡\†‡¡‒“„?¢“›•?|›«fi›‹¡‹‡K?•⁄ƒ|⁄?ƒ†

ƒ‹‡¡‒fi‒¡‡¡~?‡›?‒¡fi‒¡†¡‹‡?£‒›·‹~•\‡¡‒?¢“›•ƒ‹£?‡›•\‒~†?‡⁄¡?l\‡\·‒\?qƒ¶¡‒M??s⁄¡?|›‹‡›·‒†

†·££¡†‡?‡⁄\‡?\?£‒›·‹~•\‡¡‒?~ƒ¶ƒ~¡?«\„?¡‚ƒ†‡?§·†‡?‹›‒‡⁄?›¢?n‡\?b‒¡¡¤K?•⁄ƒ|⁄?ƒ†?|›‹†ƒ†‡¡‹‡

•ƒ‡⁄?ƒ‹~ƒ|\‡ƒ›‹†?ƒ‹?‡⁄¡?†‡‒·|‡·‒¡?|›‹‡›·‒†?›‹?‡⁄¡?‡›fi?›¢?‡⁄¡?f›‒¡?kƒ£‹ƒ‡¡?l¡\†·‒¡†?Geƒ£·‒¡

RH?‡⁄\‡?†⁄›• \?‒\ƒ†¡~?\‒¡\?§·†‡?‹›‒‡⁄?›¢?n‡\?b‒¡¡¤M l›¶ƒ‹£?¢·‒‡⁄¡‒?†›·‡⁄K?‡⁄¡?|›‹‡›·‒†

ƒ‹~ƒ|\‡¡ †“ƒ£⁄‡?⁄ƒ£⁄ §·†‡?†›·‡⁄?›¢?d~¡‹~\“¡?s›•‹K?•⁄ƒ|⁄ ƒ†?“ƒ¤¡“„?‡›?‘¡?\‹?\‒‡¡¢\|‡?›¢?‡⁄¡

|›‹‡›·‒ƒ‹£?fi‒›|¡†† \‹~?‡⁄¡?†¡¶¡‒\“?•¡““†?ƒ‹?‡⁄¡?†\«¡?\‒¡\?•ƒ‡⁄?•\‡¡‒?“¡¶¡“†?fi¡‒⁄\fi†

‒¡|›‒~¡~?\‡?†“ƒ£⁄‡“„?~ƒ¢¢¡‒¡‹‡?‡ƒ«¡†M `?¢·‒‡⁄¡‒?“›•?ƒ†?‹›‡ƒ|¡\‘“¡?|“›†¡?‡›?‡⁄¡?†›·‡⁄•¡†‡¡‒‹

‘›·‹~\‒„?›¢?‡⁄¡?«›~¡“K?•⁄ƒ|⁄?ƒ†?“ƒ¤¡“„?‡›?‒¡fi‒¡†¡‹‡?‡⁄¡?¡¢¢¡|‡†?›¢?fi·«fiƒ‹£M

s⁄¡ |›‹‡›·‒†?ƒ‹~ƒ|\‡¡†?‡⁄\‡?›¶¡‒\““?¢“›•?ƒ†?£¡‹¡‒\““„?†›·‡⁄L¡\†‡ •ƒ‡⁄ƒ‹ ‡⁄¡?«\ƒ‹?‘›~„?›¢

‡⁄¡?\fl·ƒ¢¡‒?\‒›·‹~?d~¡‹~\“¡?‡›•‹K?‘·‡?‡›•\‒~†?‡⁄¡?†›·‡⁄¡‒‹?¡‹~?›¢?‡⁄¡?\fl·ƒ¢¡‒?‡⁄¡

|›‹‡›·‒†?†•ƒ‹£?¡\†‡K?•⁄ƒ|⁄ ‒¡¢“¡|‡† ‡⁄¡?ƒ«fi\|‡?›¢ ~ƒ†|⁄\‒£¡?¢‒›«?‡⁄¡?\fl·ƒ¢¡‒?‡›?†fi‒ƒ‹£†K

~ƒ†|·††¡~?¢·‒‡⁄¡‒?‘¡“›•M
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RMRMQ rfi‒ƒ‹£?e“›•†

s⁄¡‒¡?\‒¡?‡•›?«\§›‒?†fi‒ƒ‹£†?ƒ‹?‡⁄¡?d~¡‹~\“¡ \‒¡\Z?b“¡\‒?b‒¡¡¤?\‹~?h¶¡†?b‒¡¡¤K?‘›‡⁄?›¢

•⁄ƒ|⁄?¡«¡‒£¡?\‡?‡⁄¡?‘\†¡?›¢?‡⁄¡?‡¡‒‒\|¡?\‡?‡⁄¡?†›·‡⁄¡‒‹?¡‹~?›¢?‡⁄¡?\fl·ƒ¢¡‒M e“›•

«›‹ƒ‡›‒ƒ‹£?›¢?‡⁄¡†¡?†fi‒ƒ‹£†?⁄\†?‡\¤¡‹?fi“\|¡?\‡ ƒ‹‡¡‒«ƒ‡‡¡‹‡“„?†ƒ‹|¡?PXXTK?\“‡⁄›·£⁄?«›‒¡

‒¡|¡‹‡“„?G†ƒ‹|¡?QOOXH?«›‹ƒ‡›‒ƒ‹£?⁄\†?‘¡¡‹?«›‒¡?‒¡£·“\‒K?¡ƒ‡⁄¡‒?fl·\‒‡¡‒“„?›‒?«›‹‡⁄“„M

l›‹ƒ‡›‒ƒ‹£?“›|\‡ƒ›‹†?\‒¡?†⁄›•‹?ƒ‹?eƒ£·‒¡?PRM

b“¡\‒?b‒¡¡¤

`?fi“›‡?›¢?¢“›•†?\‡?‡⁄‒¡¡?fi›ƒ‹‡†?›‹?b“¡\‒?b‒¡¡¤?ƒ†?fi‒¡†¡‹‡¡~?ƒ‹?eƒ£·‒¡?PSM f\·£ƒ‹£?\‡?‡⁄¡

«›†‡?·fi†‡‒¡\«?“›|\‡ƒ›‹?Gb“¡\‒?b‒¡¡¤?\‡?r¡‡‡“¡«¡‹‡?r‡\“¤¡‒ q›\~H?ƒ‹~ƒ|\‡¡†?~ƒ†|⁄\‒£¡

¢‒›«?‡⁄¡?\fl·ƒ¢¡‒?¶\‒ƒ¡†?‘¡‡•¡¡‹ PO?kN†?\‹~?POO kN†K?\“‡⁄›·£⁄ \?‘\†¡¢“›•?›¢?\‒›·‹~?QT

kN†?ƒ†?«›‒¡?‒¡fi‒¡†¡‹‡\‡ƒ¶¡M s⁄¡?~\‡\?ƒ‹~ƒ|\‡¡?“ƒ«ƒ‡¡~?†¡\†›‹\“?¶\‒ƒ\‡ƒ›‹M

b“¡\‒?b‒¡¡¤?£\ƒ‹†?|›‹†ƒ~¡‒\‘“„?¢‒›«?ƒ‡†?fi¡‒¡‹‹ƒ\“?†›·‒|¡?‡›?‡⁄¡?‹¡‚‡?£\·£ƒ‹£?fi›ƒ‹‡?\‡

l\‡\·‒\ h†“\‹~?q›\~ GPMVT?¤«?~›•‹†‡‒¡\«H •ƒ‡⁄?¢“›•†?ƒ‹|‒¡\†ƒ‹£?‡›?\?«\‚ƒ«·«?›¢ STT

kN†?\‹~?\‹?\¶¡‒\£¡?›¢?¿RQO?kN†M??e“›•†?\‡?‡⁄ƒ†?fi›ƒ‹‡?\fifi¡\‒?‡›?¶\‒„ †¡\†›‹\““„?•ƒ‡⁄?‡⁄¡

“›•¡†‡?¢“›•†?£¡‹¡‒\““„?›‘†¡‒¶¡~?~·‒ƒ‹£?†·««¡‒?N?\·‡·«‹?\‹~?⁄ƒ£⁄¡†‡ ¢“›•†?›||·‒‒ƒ‹£?ƒ‹

•ƒ‹‡¡‒M r›«¡?⁄ƒ†‡›‒ƒ|\“?‒¡\~ƒ‹£†?ƒ‹~ƒ|\‡¡?‡⁄¡‒¡?ƒ†?‒¡“\‡ƒ¶¡“„?“ƒ‡‡“¡?~ƒ¢¢¡‒¡‹|¡?ƒ‹?¢“›•†

‘¡‡•¡¡‹?l\‡\·‒\?h†“\‹~?q›\~?\‹~?‡⁄¡?|›‹¢“·¡‹|¡?•ƒ‡⁄?‡⁄¡ n‡¡‒\«ƒ¤\?r‡‒¡\«M

h¶¡†?b‒¡¡¤

`?fi“›‡?›¢?‡•›?¢“›•?£\·£ƒ‹£?fi›ƒ‹‡†?›‹?h¶¡† b‒¡¡¤?ƒ†?fi‒¡†¡‹‡¡~?ƒ‹ eƒ£·‒¡?PTM kƒ«ƒ‡¡~?~\‡\?ƒ†

\¶\ƒ“\‘“¡?\‡?‡⁄¡?«›†‡?·fi†‡‒¡\«?£\·£ƒ‹£?fi›ƒ‹‡?Gh¶¡†?b‒¡¡¤?~›•‹†‡‒¡\«?›¢ ‡⁄¡?p·\‒‒„H

•⁄ƒ|⁄?ƒ‹~ƒ|\‡¡†?¢“›•†?›¢?‘¡‡•¡¡‹ PTO?kN†?\‹~?QUO?kN†M

`‡ l\‡\·‒\ h†“\‹~?q›\~?GQ?¤«?~›•‹†‡‒¡\«HK?§·†‡?·fi†‡‒¡\«?›¢?‡⁄¡?|›‹¢“·¡‹|¡?•ƒ‡⁄?‡⁄¡

l\‡\·‒\ qƒ¶¡‒K?¢“›•†?ƒ‹?h¶¡†?b‒¡¡¤?ƒ‹|‒¡\†¡?‡›?\‹?\¶¡‒\£¡?›¢?QWO?kN†?\‹~K?•⁄¡‒¡

|›‹|·‒‒¡‹‡?~\‡\?ƒ†?\¶\ƒ“\‘“¡?¢›‒?h¶¡†?b‒¡¡¤?~›•‹†‡‒¡\«?›¢?‡⁄¡?fl·\‒‒„K?|›‹†ƒ†‡¡‹‡?£\ƒ‹†?›¢

\fifi‒›‚ƒ«\‡¡“„?POO?kN†?\‒¡?ƒ‹~ƒ|\‡¡~M

rfi‒ƒ‹£?e“›•†?\‹~?f‒›·‹~•\‡¡‒?k¡¶¡“†

vƒ“†›‹?GQOPOH?|\‒‒ƒ¡~?›·‡?\?‒¡£‒¡††ƒ›‹?\‹\“„†ƒ†?‒¡“\‡ƒ‹£?†fi‒ƒ‹£?¢“›•†?ƒ‹?h¶¡†?b‒¡¡¤?\‹~

b“¡\‒ b‒¡¡¤ •ƒ‡⁄?£‒›·‹~•\‡¡‒?“¡¶¡“†?\‡?eSUNOPXQK?•⁄ƒ|⁄?ƒ† ‡⁄¡ ‘›‒¡⁄›“¡?“›|\‡¡~?›‹?‡⁄¡

‡¡‒‒\|¡?¡~£¡?|“›†¡?‡›?‡⁄¡ †fi‒ƒ‹£† Geƒ£·‒¡?POHM??s⁄¡?\‹\“„†ƒ†?ƒ‹~ƒ|\‡¡~ ‡⁄\‡?‡⁄¡‒¡?ƒ† \

‒¡\†›‹\‘“¡?|›‒‒¡“\‡ƒ›‹?‘¡‡•¡¡‹?†fi‒ƒ‹£?¢“›•†?\‹~?£‒›·‹~•\‡¡‒?“¡¶¡“†K?«›†‡?‹›‡\‘“„?•ƒ‡⁄

¢“›•†?ƒ‹?h¶¡†?b‒¡¡¤?\‡ l\‡\·‒\ h†“\‹~?q›\~M

`†?‹›‡¡~?\‘›¶¡K?£‒›·‹~•\‡¡‒?“¡¶¡“†?ƒ‹?eSUNOPXQ?\‒¡?‹›‡ƒ|¡\‘“„?“¡††?¶\‒ƒ\‘“¡?|›«fi\‒¡~ ‡›

£‒›·‹~•\‡¡‒?“¡¶¡“†?¡“†¡•⁄¡‒¡?ƒ‹?‡⁄¡?\‒¡\K?•⁄ƒ|⁄?ƒ† ƒ‹‡¡‒fi‒¡‡¡~ ‡›?‒¡¢“¡|‡?‡⁄¡?‘·¢¢¡‒ƒ‹£

¡¢¢¡|‡?›¢?†fi‒ƒ‹£?~ƒ†|⁄\‒£¡ •⁄¡‒¡‘„ ƒ‹|‒¡\†¡†?ƒ‹?£‒›·‹~•\‡¡‒?“¡¶¡“?\‒¡?«\‹ƒ¢¡†‡¡~?\†

ƒ‹|‒¡\†¡†?ƒ‹?†fi‒ƒ‹£ ¢“›•M
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RMS `fl·ƒ¢¡‒?fi\‒\«¡‡¡‒†

`?fi“›‡?›¢?‡‒\‹†«ƒ††ƒ¶ƒ‡„?~\‡\?¢‒›«?‘›‒¡⁄›“¡†?•ƒ‡⁄ƒ‹?‡⁄¡?d~¡‹~\“¡?`fl·ƒ¢¡‒ ƒ†?fi‒¡†¡‹‡¡~?ƒ‹

eƒ£·‒¡?PUM??m›‡¡?‡⁄\‡?‡⁄¡‒¡?ƒ†?‒¡“\‡ƒ¶¡“„?“ƒ«ƒ‡¡~?‹·«‘¡‒?›¢?fi·«fiƒ‹£ ‡¡†‡†?•⁄¡‒¡

‡‒\‹†«ƒ††ƒ¶ƒ‡„?~\‡\?⁄\†?‘¡¡‹?|\“|·“\‡¡~M??s›?†·fifi“¡«¡‹‡?‡⁄ƒ† ~\‡\K ‡‒\‹†«ƒ††ƒ¶ƒ‡„?¶\“·¡†

ƒ‹¢¡‒‒¡~ ¢‒›«?†fi¡|ƒ¢ƒ|?|\fi\|ƒ‡„?~\‡\ Gvƒ“†›‹K?QOPPH ⁄\¶¡ \“†›?‘¡¡‹?ƒ‹|“·~¡~K?‘\†¡~?›‹?\

‒¡“\‡ƒ›‹†⁄ƒfi?¢‒›«?c‒ƒ†|›““ GPXWVHK?•⁄ƒ|⁄?ƒ†?\?‒¡~·|‡ƒ›‹?›¢?‡⁄¡?s⁄¡ƒ« ¡fl·\‡ƒ›‹M g›•¡¶¡‒

‹›?~\‡\?¢›‒?‡⁄¡?\‒¡\?‹›‒‡⁄?›¢?n‡\?b‒¡¡¤?\‒¡?\¶\ƒ“\‘“¡M

s⁄¡†¡?~\‡\?ƒ‹~ƒ|\‡¡?‡⁄\‡?‡‒\‹†«ƒ††ƒ¶ƒ‡„?¶\“·¡†?‒\‹£¡?¢‒›« \?«\‚ƒ«·«?›¢?XROO?«QN~\„

G‘\†¡~?›‹?fi·«fiƒ‹£?‡¡†‡?~\‡\H?‡›?\?«ƒ‹ƒ«·«?›¢?S?«QN~\„ ›‹?‡⁄¡?•¡†‡¡‒‹?¡~£¡?›¢?‡⁄¡

\fl·ƒ¢¡‒K?\“‡⁄›·£⁄?‡⁄¡?«ƒ‹ƒ«·«?¶\“·¡?~¡‒ƒ¶¡~?¢‒›«?fi·«fiƒ‹£?‡¡†‡† ƒ†?SOO?«QN~\„M

eƒ£·‒¡?PU?†⁄›•†?‡⁄\‡ £¡‹¡‒\““„?⁄ƒ£⁄¡‒?‡‒\‹†«ƒ††ƒ¶ƒ‡„?¶\“·¡†?\‒¡?¢›·‹~?‡›•\‒~†?‡⁄¡?|¡‹‡‒¡

›¢?‡⁄¡?\fl·ƒ¢¡‒?†›·‡⁄?›¢?d~¡‹~\“¡?‡›•‹K?•⁄ƒ|⁄?«\„?‒¡fi‒¡†¡‹‡?‡⁄¡?¡¢¢¡|‡†?›¢?‡⁄¡

fi\“\¡›|⁄\‹‹¡“ ~ƒ†|·††¡~?ƒ‹?r¡|‡ƒ›‹?QMQMQM q¡|›‒~¡~?‡‒\‹†«ƒ††ƒ¶ƒ‡ƒ¡†?ƒ‹?‡⁄ƒ† |¡‹‡‒\“ \‒¡\

\‒¡?·fi?‡›?XWOO?«QN~\„?\‹~ •ƒ‡⁄?«\‹„?›‡⁄¡‒?¶\“·¡†?ƒ‹?¡‚|¡††?›¢?POOO?«QN~\„M

s‒\‹†«ƒ††ƒ¶ƒ‡„?¶\“·¡†?\‒¡?£¡‹¡‒\““„?“›•¡‒?‡›•\‒~†?‡⁄¡?¡~£¡† ›¢?‡⁄¡?\fl·ƒ¢¡‒ \‹~ \“†›

‡›•\‒~†?n‡\?b‒¡¡¤K?•ƒ‡⁄?‡„fiƒ|\“?¶\“·¡†?ƒ‹?‡⁄¡?›‒~¡‒?‡›?POO?«QN~\„M

`††·«ƒ‹£?\‹?\¶¡‒\£¡?†\‡·‒\‡¡~ \fl·ƒ¢¡‒?‡⁄ƒ|¤‹¡††?›¢ \‒›·‹~?PO?«K?‡⁄¡†¡?‡‒\‹†«ƒ††ƒ¶ƒ‡„

¶\“·¡†?•›·“~?†·££¡†‡?⁄„~‒\·“ƒ|?|›‹~·|‡ƒ¶ƒ‡„?¶\“·¡†?‒\‹£ƒ‹£?¢‒›« PO?«N~ \‒›·‹~?‡⁄¡?¡~£¡†

›¢?‡⁄¡?\fl·ƒ¢¡‒ ‡› XWO «N~ ƒ‹?‡⁄¡?|¡‹‡‒¡?›¢?‡⁄¡?\fl·ƒ¢¡‒M

RMT `fl·ƒ¢¡‒ q¡|⁄\‒£¡

u\‒ƒ\‘“¡?‒¡|⁄\‒£¡?‡⁄\‡?|›‹‡‒ƒ‘·‡¡†?‡›?£‒›·‹~•\‡¡‒?“¡¶¡“?¢“·|‡·\‡ƒ›‹†?ƒ‹ ‡⁄¡?d~¡‹~\“¡

`fl·ƒ¢¡‒?ƒ†?\“«›†‡?•⁄›““„?¢‒›«?‒\ƒ‹¢\““K?•ƒ‡⁄?\?«ƒ‹›‒?|›«fi›‹¡‹‡ ›¢ ‒·‹›¢¢?¢‒›«?‡⁄¡?⁄ƒ£⁄¡‒

£‒›·‹~?‡›?‡⁄¡?¡\†‡K •⁄¡‒¡?‡⁄¡?›·‡|‒›fi?›¢?‡⁄¡?f›‒¡?kƒ£‹ƒ‡¡?l¡\†·‒¡†?fi‒›¶ƒ~¡†?‡⁄¡

‘›·‹~\‒„?‡›?‡⁄¡?\fl·ƒ¢¡‒M s⁄¡?l\‡\·\‒\?qƒ¶¡‒?ƒ†?¡‚fi¡|‡¡~?‡›?fi‒›¶ƒ~¡?\?«›‒¡?†‡\‘“¡

ƒ‹‡¡‒\|‡ƒ›‹?›¢?‒¡|⁄\‒£¡?\‹~?~ƒ†|⁄\‒£¡?‡›?‡⁄¡?\““·¶ƒ\“?£‒\¶¡“† ‡⁄\‡?\‒¡?\~§\|¡‹‡?‡› ƒ‡†

|›·‒†¡M

s⁄¡?‡•›?|“›†¡†‡?‒\ƒ‹¢\““?†‡\‡ƒ›‹†?‡›?‡⁄¡?d~¡‹~\“¡?\‒¡\?\‒¡?v››~“\‹~†?\‡?f\‒¶ƒ¡?q›\~?\‹~

l\‡\·‒\ qƒ¶¡‒?\‡?s·‡·‒\·M??`?fi“›‡?›¢?~\ƒ“„?‒\ƒ‹¢\““?‡›‡\“†?\‡?‘›‡⁄?‡⁄¡†¡?†‡\‡ƒ›‹†?ƒ†?fi‒›¶ƒ~¡~

ƒ‹?eƒ£·‒¡?PVM s„fiƒ|\“?‒\ƒ‹¢\““?ƒ‹?‡⁄¡?d~¡‹~\“¡?\‒¡\?ƒ†?\‒›·‹~ POWO ««N„¡\‒K?•ƒ‡⁄

†ƒ£‹ƒ¢ƒ|\‹‡?†¡\†›‹\“?¶\‒ƒ\‡ƒ›‹†M

q¡|⁄\‒£¡?‡›?‡⁄¡?\fl·ƒ¢¡‒?⁄\†?‘¡¡‹?¡†‡ƒ«\‡¡~?·†ƒ‹£?\?†›ƒ“?«›ƒ†‡·‒¡?‘\“\‹|¡?\fifi‒›\|⁄M??r›ƒ“

fi‒›fi¡‒‡ƒ¡†?⁄\¶¡?‘¡¡‹ ~¡‡¡‒«ƒ‹¡~?‘\†¡~?›‹?†›ƒ“?‡¡|⁄‹ƒ|\“?~\‡\?†⁄¡¡‡†?\‹~?o‒›¢ƒ“¡?`¶\ƒ“\‘“¡

v\‡¡‒?Go`vH?¶\“·¡†?fi‒›¶ƒ~¡~?ƒ‹?‡⁄¡?d‹¶ƒ‒›‹«¡‹‡?r›·‡⁄“\‹~?fhr?†›ƒ“†?†⁄\fi¡ ¢ƒ“¡M??s⁄¡

~ƒ†‡‒ƒ‘·‡ƒ›‹?›¢ †›ƒ“†?\‹~ o`v?¶\“·¡† \|‒›††?‡⁄¡?d~¡‹~\“¡?\fl·ƒ¢¡‒ ƒ†?†⁄›•‹?ƒ‹ eƒ£·‒¡?PWM

o›‡¡‹‡ƒ\“ ¡¶\fi›‡‒\‹†fiƒ‒\‡ƒ›‹?~\‡\?⁄\†?‘¡¡‹?‡\¤¡‹?¢‒›«?‡⁄¡?h‹¶¡‒|\‒£ƒ““?b“ƒ«\‡¡?r‡\‡ƒ›‹?¢›‒

·†¡?ƒ‹?‡⁄¡?†›ƒ“?«›ƒ†‡·‒¡?‘\“\‹|¡?«›~¡“M
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q¡|⁄\‒£¡?u›“·«¡†

q¡|⁄\‒£¡ ‡›?‡⁄¡?·‹~¡‒“„ƒ‹£?•\‡¡‒?‡\‘“¡?|\‹?›‹“„?›||·‒?•⁄¡‹?‡⁄¡?†›ƒ“?«›ƒ†‡·‒¡?~¡¢ƒ|ƒ‡?ƒ†

†\‡ƒ†¢ƒ¡~M??`?fi“›‡?†⁄›•ƒ‹£ ‡⁄¡?|\“|·“\‡¡~?‒¡|⁄\‒£¡?‡ƒ«¡ †¡‒ƒ¡†?†ƒ‹|¡?PXXT?|›«fi\‒¡~?‡›

‒\ƒ‹¢\““?~\‡\?¢‒›«?f\‒¶ƒ¡?q›\~?ƒ†?fi‒›¶ƒ~¡~?ƒ‹?eƒ£·‒¡?PXM??h‡?ƒ‹~ƒ|\‡¡†?‡⁄\‡?\¶¡‒\£¡?‒¡|⁄\‒£¡

ƒ†?ƒ‹?‡⁄¡?›‒~¡‒?›¢ QTO ««N„M??s⁄ƒ†?¶\“·¡?ƒ† “›•¡‒ ‡⁄\‹?fi‒¡¶ƒ›·†?‒¡|⁄\‒£¡?¡†‡ƒ«\‡¡†?G¡M£M

q¡¤¤¡‒K?PXXT GRXO?««N„HK?\‹~?d¶\‹†K?QOOR GSTR?««N„HHK?⁄›•¡¶¡‒K?‡⁄¡?~ƒ†|‒¡fi\‹|„?ƒ†

\‡‡‒ƒ‘·‡¡~ ‡›?‡⁄¡?‡ƒ«¡?fi¡‒ƒ›~?¢›‒?•⁄ƒ|⁄?‒¡|⁄\‒£¡?¡†‡ƒ«\‡¡†?\‒¡?|\“|·“\‡¡~?\‹~?\¶¡‒\£¡

‒\ƒ‹¢\““?¢›‒?‡⁄¡?fi¡‒ƒ›~?PXXT?‡›?QOPP?ƒ†?‹›‡ƒ|¡\‘“„ “›•¡‒ ‡⁄\‹?‒\ƒ‹¢\““?¢›‒?‡⁄¡?fi¡‒ƒ›~†?·†¡~

‡›?|\“|·“\‡¡?‒¡|⁄\‒£¡?ƒ‹?fi‒¡¶ƒ›·†?«›~¡“†M

`†?‹›‡¡~?ƒ‹?r¡|‡ƒ›‹?RMQ?\~~ƒ‡ƒ›‹\“?‒¡|⁄\‒£¡?|\‹?›||·‒?\†?\?‒¡†·“‡?›¢?ƒ‒‒ƒ£\‡ƒ›‹M a\†¡~?›‹

~\‡\?fi‒›¶ƒ~¡~?‘„?d‹¶ƒ‒›‹«¡‹‡?r›·‡⁄“\‹~?‡⁄¡‒¡?\‒¡ |·‒‒¡‹‡“„ W?ƒ‒‒ƒ£\‡ƒ›‹?|›‹†¡‹‡†?•ƒ‡⁄ƒ‹

‡⁄¡?d~¡‹~\“¡?\‒¡\K?•⁄ƒ|⁄?|›¶¡‒?\?‡›‡\“?\‒¡\?›¢ QRO?⁄\M h‒‒ƒ£\‡ƒ›‹?·‹~¡‒?‡⁄¡†¡ |›‹†¡‹‡†

⁄\† ‘¡¡‹?¢\|‡›‒¡~?ƒ‹‡›?‡⁄¡?‒¡|⁄\‒£¡ |\“|·“\‡ƒ›‹†K?•⁄¡‒¡?ƒ‒‒ƒ£\‡ƒ›‹?ƒ†?\~~¡~?‡›?‡⁄¡?‒\ƒ‹¢\““

‡ƒ«¡ †¡‒ƒ¡†?•⁄¡‹?†›ƒ“?«›ƒ†‡·‒¡?‘\“\‹|¡?¢\““†?‡›?TO?DM??h‒‒ƒ£\‡ƒ›‹?ƒ†?\††·«¡~?‡›?|¡\†¡

•⁄¡‹?‡⁄¡?†›ƒ“?«›ƒ†‡·‒¡?‘\“\‹|¡?‒¡\|⁄¡†?WO?D?\‹~?‡⁄¡ ¶›“·«¡ \~~¡~ ƒ† |›‹†‡‒\ƒ‹¡~?‘„

‡⁄¡?\‹‹·\“?¶›“·«¡?“ƒ«ƒ‡ \fifi“ƒ¡~?‡›?¡\|⁄?|›‹†¡‹‡M h‹?\~~ƒ‡ƒ›‹K?ƒ‒‒ƒ£\‡ƒ›‹?ƒ†?\††·«¡~?‡›

‡\¤¡?fi“\|¡?›‹“„?‘¡‡•¡¡‹?m›¶¡«‘¡‒?\‹~?`fi‒ƒ“M

h‒‒ƒ£\‡ƒ›‹?·†ƒ‹£?•\†‡¡•\‡¡‒?¢‒›«?‡⁄¡?e›‹‡¡‒‒\?⁄\†?\“†›?‘¡¡‹?‡\¤¡‹?ƒ‹‡›?\||›·‹‡K?‘\†¡~?›‹

‡⁄¡ †\«¡?«¡‡⁄›~›“›£„M??g›•¡¶¡‒K?‡⁄¡?ƒ‒‒ƒ£\‡ƒ›‹?¶›“·«¡ ¢‒›«?‡⁄¡?e›‹‡¡‒‒\?ƒ‒‒ƒ£\‡ƒ›‹

|›‹†¡‹‡ ƒ†?‹›‡?|›‹†‡‒\ƒ‹¡~?‘„?‡⁄¡?\‹‹·\“?¶›“·«¡?“ƒ«ƒ‡†?\fifi“ƒ¡~?‡›?‡⁄¡?e›‹‡¡‒‒\

\‘†‡‒\|‡ƒ›‹?|›‹†¡‹‡†K?‘¡|\·†¡?•\†‡¡•\‡¡‒?ƒ† \“†› ~¡‒ƒ¶¡~?~ƒ‒¡|‡“„?¢‒›«?‡⁄¡?e›‹‡¡‒‒\

¢\|‡›‒„M??h‹?\~~ƒ‡ƒ›‹K ‡⁄ƒ†?•\†‡¡•\‡¡‒ ƒ‒‒ƒ£\‡ƒ›‹?ƒ†?\††·«¡~?‡›?‡\¤¡?fi“\|¡?„¡\‒?‒›·‹~M

sƒ«ƒ‹£?›¢?‒¡|⁄\‒£¡

`‹?¡‚\«ƒ‹\‡ƒ›‹?›¢?£‒›·‹~•\‡¡‒?“¡¶¡“†?|›«fi\‒¡~?‡›?|\“|·“\‡¡~?‒¡|⁄\‒£¡?ƒ‹~ƒ|\‡¡†?‡⁄\‡

‡⁄¡‒¡?ƒ†?\?“\£?‘¡‡•¡¡‹?‡⁄¡?›||·‒‒¡‹|¡?›¢?‒¡|⁄\‒£¡?\‹~?\‹?¡¢¢¡|‡ ›‹?£‒›·‹~•\‡¡‒?“¡¶¡“†

Geƒ£·‒¡?QOHM??s⁄ƒ†?“\£?ƒ†?ƒ‹‡¡‒fi‒¡‡¡~?‡›?‒¡¢“¡|‡?‡⁄¡?~¡fi‡⁄?›¢?‡⁄¡?•\‡¡‒?‡\‘“¡?‘¡‹¡\‡⁄?‡⁄¡

†›ƒ“?\‹~?‡⁄¡?~¡“\„ƒ‹£?¡¢¢¡|‡?›¢?‡⁄¡?›¶¡‒“„ƒ‹£?“›¡††?~¡fi›†ƒ‡†?‡⁄\‡?\‒¡?fi‒¡¶\“¡‹‡?\|‒›††?fi\‒‡†

›¢?‡⁄¡?d~¡‹~\“¡?\‒¡\M eƒ£·‒¡?QO ƒ‹~ƒ|\‡¡†?‡⁄\‡ ‡⁄ƒ†?“\£?|\‹?‘¡?\†?«·|⁄?\†?ULW?•¡¡¤†

~¡fi¡‹~ƒ‹£?›‹?‒\ƒ‹¢\““?ƒ‹‡¡‹†ƒ‡„K?~¡fi‡⁄?‡›?£‒›·‹~•\‡¡‒?\‹~?‡⁄¡?‡⁄ƒ|¤‹¡††?›¢?‡⁄¡?“›¡††?“\„¡‒M

s⁄ƒ†?“\£?⁄\†?‘¡¡‹?\||›·‹‡¡~?¢›‒?ƒ‹?‡⁄¡ ‒¡|⁄\‒£¡?|\“|·“\‡ƒ›‹†K?‘\†¡~?›‹?\?~ƒ†‡‒ƒ‘·‡¡~?£‒ƒ~

›¢?~¡fi‡⁄?‡›?£‒›·‹~•\‡¡‒?\‹~?“›¡††?‡⁄ƒ|¤‹¡††¡†?‒¡|›‒~¡~?ƒ‹?‘›‒¡⁄›“¡?“›£†M

RMU r·««\‒„?›¢?b›‹|¡fi‡·\“?l›~¡“
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qƒ¶¡‒Z •⁄ƒ“†‡?‡⁄¡?\““·¶ƒ\“?£‒\¶¡“†?¡‚‡¡‹~?‘¡„›‹~?‡⁄¡?‒ƒ¶¡‒K \†?‹›‡¡~?\‘›¶¡?ƒ‹?r¡|‡ƒ›‹?RMUK
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‡›?‡⁄¡?«›~¡“K?‡⁄¡?¡‚‡¡‹‡?›¢?¢“›•?‡⁄\‡?«\„?›||·‒?\|‒›††?‡⁄ƒ†?~ƒ¶ƒ~¡?ƒ†?·‹|¡‒‡\ƒ‹M??s⁄¡‒¡¢›‒¡
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⁄„~‒›£¡›“›£ƒ|\“?fi‒›fi¡‒‡ƒ¡†M



o ` s s k d ? c d k ` l n q d ? o ` q s m d q r ? k s c P Q

d ~ ¡ ‹ ~ \ “ ¡ ? f ‒ › · ‹ ~ • \ ‡ ¡ ‒ ? l › ~ ¡ “ Y ? b › ‹ | ¡ fi ‡ · \ “ ƒ † \ ‡ ƒ › ‹ ? \ ‹ ~ ? l › ~ ¡ “ ? c ¡ † ƒ £ ‹
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Figure 1 : Topographical Map of the Edendale Groundwater Area
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Figure 2 : Geological Map of the Edendale Groundwater Area
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Figure 3 : Base of Aquifer Contours (top of Gore Lignite Measures) (m RL)
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Figure 4 : Aquifer Thickness Contours (m)
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Figure 6 : Abstraction Consent Locations and Type
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Figure 9a : Land Use Distribution from 1992
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Figure 9b : Land Use Distribution from 2000
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Figure 9c : Land Use Distribution from 2005
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Figure 10 : Long Term Groundwater Monitoring Locations
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Figure 12: Groundwater Contours (2007)
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Figure 13 : Spring flow monitoring locations (blue text)
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Figure 16 : Transmissivity Data
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Figure 18 : Soils Data and PAW Rates
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Figure 22 : Model Boundaries
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Figure 23 : Model Grid
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Figure 25: Transmissivity data and base of aquifer contours
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UMP �pvkiqum PV
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eSUNOPWT

Gf‒›·fi?QH

s⁄¡?f‒\‹£¡?ksc
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PSMOO POO l›‹‡⁄“„ UMSX
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PPMWO PTO l›‹‡⁄“„ PPMPX

eSUNOQOR

Gf‒›·fi?RH

j?E?s?m›‒«\‹ VMVO VT l›‹‡⁄“„ TMUX

eSUNOQTO

Gf‒›·fi?PH

d‹¶ƒ‒›‹«¡‹‡

r›·‡⁄“\‹~

PWMOO

Gr|‒¡¡‹¡~?¢‒›«?PV?«

‘£“?‡›?PVMV?«?‘£“H

POO `·‡›«\‡ƒ| PQMWS

s⁄¡?|›«fi\‒ƒ†›‹?‘¡‡•¡¡‹?«›~¡“¡~?\‹~?›‘†¡‒¶¡~?£‒›·‹~•\‡¡‒?“¡¶¡“†?¢\““?ƒ‹‡› ‡⁄‒¡¡

~ƒ¢¢¡‒¡‹‡?£‒›·fi†K?\†?~¡†|‒ƒ‘¡~?‘¡“›•Y

f‒›·fi?P

l›‹ƒ‡›‒ƒ‹£?fi›ƒ‹‡†?eSUNOQTO \‹~?eSUNOPXR Geƒ£·‒¡† T\?\‹~?T‘H \‒¡ ‘›‡⁄ “›|\‡¡~?•ƒ‡⁄ƒ‹

‡⁄¡?«\ƒ‹?d~¡‹~\“¡?‡¡‒‒\|¡K ‘¡‡•¡¡‹ ‡⁄¡?n‡\?b‒¡¡¤?\‹~ d~¡‹~\“¡?‡›•‹M `†?‹›‡¡~?\‘›¶¡K

«›~¡“¡~?£‒›·‹~•\‡¡‒?“¡¶¡“†?ƒ‹?‡⁄ƒ†?\‒¡\?\‒¡?†“ƒ£⁄‡“„?\‘›¶¡?›‘†¡‒¶¡~?“¡¶¡“†K?\‹~?‡⁄ƒ†

~ƒ¢¢¡‒¡‹|¡?‒¡¢“¡|‡¡~?ƒ‹?‡⁄¡?⁄„~‒›£‒\fi⁄†K?‘›‡⁄?›¢?•⁄ƒ|⁄?\‒¡?\fifi‒›‚ƒ«\‡¡“„?P?«?\‘›¶¡?‡⁄¡

›‘†¡‒¶¡~?“¡¶¡“M?g›•¡¶¡‒K?‡⁄¡ «›~¡“¡~ ⁄„~‒›£‒\fi⁄?‒¡†fi›‹†¡?ƒ† \ £››~ ¢ƒ‡?‡›?‡⁄¡?›‘†¡‒¶¡~

«\£‹ƒ‡·~¡?›¢?‒¡†fi›‹†¡ \‹~?‡⁄¡?«›~¡“?\fifi¡\‒† ‡›?‒¡\†›‹\‘“„?†ƒ«·“\‡¡ \‘†›“·‡¡ |⁄\‹£¡†

ƒ‹?•\‡¡‒?“¡¶¡“?\† \?‒¡†·“‡?›¢ †¡\†›‹\“ |⁄\‹£¡†?ƒ‹?‒¡|⁄\‒£¡M

f‒›·fi?Q

l›‹ƒ‡›‒ƒ‹£?fi›ƒ‹‡† eSUNOPWT?\‹~?eSUNOPXO Geƒ£·‒¡† T|?\‹~?T~H \‒¡?“›|\‡¡~?•ƒ‡⁄ƒ‹?‡⁄¡

«\ƒ‹?‘›~„?›¢?‡⁄¡?d~¡‹~\“¡?s¡‒‒\|¡?†›·‡⁄?›¢?d~¡‹~\“¡?s›•‹M??l›~¡““¡~?•\‡¡‒?“¡¶¡“†?\‡

eSUNOPWT \‒¡ ‘¡“›•?‡⁄¡?›‘†¡‒¶¡~?“¡¶¡“?‘„?\fifi‒›‚ƒ«\‡¡“„?PMT?« ‘·‡?“¡¶¡“†?\‡?eSUNOPXO

\‒¡ \?£››~?¢ƒ‡?‡›?‡⁄¡?›‘†¡‒¶¡~?~\‡\M??rƒ«ƒ“\‒“„?‡›?‡⁄¡ ⁄„~‒›£‒\fi⁄† ƒ‹?f‒›·fi?P?\‘›¶¡K?‡⁄¡

†¡\†›‹\“ †ƒ«·“\‡¡~?‒¡†fi›‹†¡?ƒ†?\?£››~?¢ƒ‡?‡›?‡⁄¡?›‘†¡‒¶¡~?‒¡†fi›‹†¡M
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v⁄ƒ“†‡?‡⁄¡?‡•›?«›‹ƒ‡›‒ƒ‹£?fi›ƒ‹‡†?ƒ‹?£‒›·fi?R?GeSUNOPXQK?eƒ£·‒¡ T¡ \‹~?eSUNOQORK?eƒ£·‒¡

T¢H?\‒¡?†fi\‡ƒ\““„?†¡fi\‒\‡¡~K?‡⁄¡„?\‒¡?£‒›·fi¡~?‡›£¡‡⁄¡‒?⁄¡‒¡?‘¡|\·†¡?‘›‡⁄?\‒¡?“›|\‡¡~

|“›†¡?‡›?‡⁄¡?¡~£¡?›¢?‡⁄¡?‡¡‒‒\|¡?\‹~?¡‚⁄ƒ‘ƒ‡?\ †«\““¡‒?‒\‹£¡?›¢?£‒›·‹~•\‡¡‒?“¡¶¡“
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eƒ£·‒¡ V‘?ƒ‹~ƒ|\‡¡†?‡⁄\‡?†ƒ«·“\‡¡~?¢“›•†?\“›‹£?h¶¡†?b‒¡¡¤?\‒¡?\ £››~ «\‡|⁄?‡›?›‘†¡‒¶¡~
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ƒ‹¡¶ƒ‡\‘“„?†›«¡?fi¡\¤?¢“›•†?\‒¡?·‹~¡‒¡†‡ƒ«\‡¡~?ƒ‹?‡⁄¡?«›~¡“K?‘¡|\·†¡?‡⁄¡?£‒›·‹~•\‡¡‒

†¡¡fi\£¡?fi‒ƒ«\‒ƒ“„?›‹“„?|›‹‡‒ƒ‘·‡¡†?‡›?‡⁄¡?‘\†¡¢“›•?ƒ‹?‡⁄¡?†‡‒¡\«M rƒ«ƒ“\‒“„?‡›?b“¡\‒

b‒¡¡¤K?¢“›•†?\‡?‡⁄¡?†›·‒|¡?›¢?h¶¡†?b‒¡¡¤?\‒¡?†›«¡•⁄\‡?›¶¡‒¡†‡ƒ«\‡¡~M eƒ£·‒¡?V‘?\“†›

†⁄›•†?\?fi“›‡?›¢?†ƒ«·“\‡¡~?¢“›•†?\‡?‡⁄¡?·‹‹\«¡~?†fi‒ƒ‹£?\‡?r⁄ƒ¡“~?q›\~K?•⁄ƒ|⁄?ƒ†?“›|\‡¡~

‡›?‡⁄¡?‹›‒‡⁄?›¢?h¶¡†?b‒¡¡¤M s⁄¡ †ƒ«·“\‡¡~?¢“›•†?\‡?‡⁄ƒ†?fi›ƒ‹‡?\‒¡ \?£››~?«\‡|⁄?‡›

›‘†¡‒¶¡~?¢“›•†M

RMS l›~¡“?•\‡¡‒?‘\“\‹|¡

s⁄¡?›¶¡‒\““?•\‡¡‒?‘\“\‹|¡?¢›‒?‡⁄¡?¡‹‡ƒ‒¡?«›~¡“?\‒¡\?ƒ†?fi‒¡†¡‹‡¡~?\†?\?‡ƒ«¡†¡‒ƒ¡†?ƒ‹?eƒ£·‒¡

W \‹~ \?†‡¡\~„?†‡\‡¡ •\‡¡‒?‘\“\‹|¡?¢›‒?‡⁄¡?¡‹‡ƒ‒¡?«›~¡“?\‒¡\?ƒ†?fi‒¡†¡‹‡¡~?ƒ‹?s\‘“¡ RM
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s\‘“¡ RY r‡¡\~„?r‡\‡¡ v\‡¡‒?a\“\‹|¡?¢›‒ s›‡\“?l›~¡“?`‒¡\

h‹fi·‡†?G«RN~\„H

q¡|⁄\‒£¡ r‡‒¡\«?k›†† v¡““† s›‡\“

XSTVTMRX PPTWMO O XTVRRMS

n·‡fi·‡†?G«RN~\„H

q¡|⁄\‒£¡ r‡‒¡\«?f\ƒ‹ v¡““† s›‡\“

O WWVQOMQ VOPQMS XTVRQMU

s\‘“¡?Q?ƒ‹~ƒ|\‡¡†?‡⁄\‡?‡⁄¡?•\‡¡‒?‘\“\‹|¡?|“›†¡†?•ƒ‡⁄›·‡?\‹„?†ƒ£‹ƒ¢ƒ|\‹‡?~ƒ†|‒¡fi\‹|„

‘¡‡•¡¡‹?ƒ‹fi·‡†?\‹~?›·‡fi·‡†M s⁄¡?«\§›‒ƒ‡„?›¢?•\‡¡‒?\fifi“ƒ¡~?‡›?‡⁄¡?«›~¡“?\†?‒¡|⁄\‒£¡

¢ƒ‹~†?ƒ‡†?•\„?›·‡?¶ƒ\?†‡‒¡\«†K?•ƒ‡⁄?\?«ƒ‹›‒ƒ‡„?‡\¤¡‹?\†?\‘†‡‒\|‡ƒ›‹M

eƒ£·‒¡ X †⁄›•†?‡⁄¡?¡†‡ƒ«\‡¡~?|\‡|⁄«¡‹‡?\‒¡\?›¢?‡⁄¡?†fi‒ƒ‹£†?‡⁄\‡ ~‒\ƒ‹?‡⁄¡?‡¡‒‒\|¡?\fl·ƒ¢¡‒

\‹~?eƒ£·‒¡?PO fi‒¡†¡‹‡†?\?•\‡¡‒?‘\“\‹|¡?¢›‒?‡⁄ƒ†?|\‡|⁄«¡‹‡?”›‹¡?¢›‒?‡⁄¡?“¡‹£‡⁄?›¢?‡⁄¡

«›~¡“?‒·‹M??`?†·««\‒„?›¢?‡⁄¡?•\‡¡‒?‘\“\‹|¡K?‘\†¡~?›‹ †‡¡\~„?†‡\‡¡ ‒\‡¡† ƒ†?fi‒¡†¡‹‡¡~?ƒ‹

s\‘“¡ SM

s\‘“¡ SY r‡¡\~„?r‡\‡¡ v\‡¡‒?a\“\‹|¡?¢›‒?d~¡‹~\“¡?s¡‒‒\|¡?`fl·ƒ¢¡‒ \‒¡\

h‹fi·‡†?G«RN~\„H

q¡|⁄\‒£¡ r‡‒¡\«?k›†† v¡““† e“›•?ƒ‹‡›?|\‡|⁄«¡‹‡

¢‒›«?‹›‒‡⁄

s›‡\“

TSKRPQ O O RKPWQMQ TVKSXS

n·‡fi·‡†?G«RN~\„H

q¡|⁄\‒£¡ r‡‒¡\«?f\ƒ‹P v¡““†Q e“›•?¢‒›«?‡¡‒‒\|¡?ƒ‹‡›

\““·¶ƒ\“?£‒\¶¡“†

s›‡\“

O RXKPSX VKOPQMS PPKRRRMX TVKSXS
m›‡¡†Y

PM r‡‒¡\«?£\ƒ‹ ¡‚|“·~¡† £‒›·‹~•\‡¡‒?~ƒ†|⁄\‒£¡†?‡› †‡‒¡\«?|¡““†?“›|\‡¡~?›‹?‡⁄¡?‒ƒfi\‒ƒ\‹?\fl·ƒ¢¡‒M

QM `‘†‡‒\|‡ƒ›‹?\‹~?‒¡|⁄\‒£¡?‘\†¡~?›‹?QOOV?\¶¡‒\£¡?‒\‡¡†
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bOQTRTTOÕqOOQƒQ̃l›~¡“b\“ƒ‘‒\‡ƒ›‹Eb›‹‡\«q¡†·“‡†M~›|‚

c

q

`

e

s

†›·‡⁄?›¢?‡⁄¡?l\‒\‒·\?e\‒«?†¡¡«†?‒¡“\‡ƒ¶¡“„?†‡\‡ƒ|K?•ƒ‡⁄?“ƒ‡‡“¡?|⁄\‹£¡?‘¡‡•¡¡‹?PXXU?\‹~

QOOTK?•⁄ƒ|⁄?|›·“~?ƒ«fi“„?‡⁄\‡?¡ƒ‡⁄¡‒?|›‹‡\«ƒ‹\‡ƒ›‹?¢‒›«?‡⁄¡?†ƒ‡¡?ƒ†?|›‹‡ƒ‹·ƒ‹£K?›‒?mƒ‡‒\‡¡

m†?\‒¡?“›‹£?“ƒ¶¡~?•ƒ‡⁄ƒ‹?‡⁄¡?\fl·ƒ¢¡‒?«\‡‒ƒ‚M

fƒ¶¡‹?‡⁄¡?⁄ƒ†‡›‒„?›¢?“\‹~·†¡?|⁄\‹£¡?•ƒ‡⁄ƒ‹?‡⁄¡?|\‡|⁄«¡‹‡?\‹~?‡⁄¡?|›«fi“ƒ|\‡ƒ‹£?¢\|‡›‒?›¢

•\†‡¡•\‡¡‒?~ƒ†fi›†\“?¢‒›«?‡⁄¡?~\ƒ‒„?¢\|‡›‒„?\‡?†¡¶¡‒\“?†ƒ‡¡†?\‒›·‹~?‡⁄¡?\‒¡\K?mƒ‡‒\‡¡?m

fi›““·‡ƒ›‹?•ƒ‡⁄ƒ‹?‡⁄¡?d~¡‹~\“¡?`fl·ƒ¢¡‒?ƒ†?ƒ‹¡¶ƒ‡\‘“„?|›«fi“¡‚?\‹~?~ƒ¢¢ƒ|·“‡?‡›?|›‹†‡‒\ƒ‹?›‹?\

†fi\‡ƒ\“?‘\†ƒ†K?fi\‒‡ƒ|·“\‒“„?ƒ‹?‡¡‒«†?›¢?mƒ‡‒\‡¡?m?“›\~ƒ‹£?‒\‡¡†?‡⁄‒›·£⁄?‡ƒ«¡M

`?fi“›‡?†⁄›•ƒ‹£?‡⁄¡?“›|\‡ƒ›‹†?›¢?“›‹£?‡¡‒«?«›‹ƒ‡›‒ƒ‹£?‘›‒¡⁄›“¡†?\|‒›††?d~¡‹~\“¡?ƒ†?†⁄›•‹

ƒ‹?eƒ£·‒¡ PSM??eƒ£·‒¡† PT\K PT‘K PT|?\‹~ PT~?†⁄›• mƒ‡‒\‡¡?m?|›‹|¡‹‡‒\‡ƒ›‹†?«¡\†·‒¡~?ƒ‹

£‒›·‹~•\‡¡‒?¢‒›«?‘›‒¡†?\‒›·‹~?‡⁄¡?‡⁄¡?d~¡‹~\“¡?\‒¡\?“›|\‡¡~?\•\„?¢‒›«?‡⁄¡?~\ƒ‒„

¡¢¢“·¡‹‡?~ƒ†fi›†\“?¢\‒«†?•⁄ƒ|⁄?ƒ‹~ƒ|\‡¡†?‡⁄\‡?‡⁄¡†¡?‘›‒¡†?†⁄›•?\?†‡¡\~„?‒ƒ†¡?ƒ‹?mƒ‡‒\‡¡

|›‹|¡‹‡‒\‡ƒ›‹†?GeSUNORRTK?eSUNOVOX?\‹~?eSUNOPWTH?•ƒ‡⁄?\‹?ƒ‹|‒¡\†¡?¢‒›«?\‹?\¶¡‒\£¡

›¢?U?«£Nk?ƒ‹?QOOO?‡›?\‹?\¶¡‒\£¡?›¢?W?«£Nk?ƒ‹?QOPOM??`““?‡⁄¡†¡?‡⁄‒¡¡?‘›‒¡⁄›“¡†?\‒¡

“›|\‡¡~?“\‒£¡“„?\•\„?¢‒›«?‡⁄¡ ~\ƒ‒„?¢\|‡›‒„?•\†‡¡•\‡¡‒?~ƒ†fi›†\“?¢\‒«† \‹~?\‒¡?|›‹†ƒ~¡‒¡~

‡›?†⁄›•?‘\|¤£‒›·‹~?|›‹|¡‹‡‒\‡ƒ›‹†M??s⁄¡?†‡¡\~„?‒ƒ†¡?ƒ‹?|›‹|¡‹‡‒\‡ƒ›‹†?«\„?‘¡?‒¡“\‡¡~?‡›

‡⁄¡?†‡¡\~„?ƒ‹|‒¡\†¡?ƒ‹?~\ƒ‒„?¢\‒«?“\‹~·†¡?\|‒›††?‡⁄¡?«›~¡“?\‒¡\K?\†?~\ƒ‒„?¢\‒«†?‡„fiƒ|\““„

‒¡†·“‡?ƒ‹?‒¡“\‡ƒ¶¡“„?⁄ƒ£⁄¡‒?mƒ‡‒\‡¡?m?“›\~ƒ‹£?|›«fi\‒¡~?‡›?›‡⁄¡‒?“\‹~·†¡†?†·|⁄?\†?†⁄¡¡fi

\‹~?‘¡¡¢K?•⁄ƒ|⁄?⁄\†?~¡|‒¡\†¡~?\‡?‡⁄¡?¡‚fi¡‹†¡?›¢?~\ƒ‒„?¢\‒«ƒ‹£M

eƒ£·‒¡† PU\K PU‘K PU|?\‹~ PU~?†⁄›•?mƒ‡‒\‡¡?m?|›‹|¡‹‡‒\‡ƒ›‹† ƒ‹?¢›·‒?‘›‒¡⁄›“¡†?“›|\‡¡~

|“›†¡?‡›?‡⁄¡?†›·‡⁄¡‒‹?¡‹~?›¢?l\‒\·‒\?c\ƒ‒„?d¢¢“·¡‹‡?e\‒«?GeSUNORRTK?eSUNOQSU?\‹~

eSUNORSSHM??`““?‡⁄‒¡¡?‘›‒¡⁄›“¡†?†⁄›•?†ƒ«ƒ“\‒?fi\‡‡¡‒‹†?›¢?mƒ‡‒\‡¡?m?|›‹|¡‹‡‒\‡ƒ›‹†K?‒ƒ†ƒ‹£

¢‒›«?\‒›·‹~?V?«£Nk?ƒ‹?PXXV?‡›?PP?«£Nk?ƒ‹?QOOU?N?QOOVM??rƒ‹|¡?QOOU?N?QOOV?mƒ‡‒\‡¡?m

|›‹|¡‹‡‒\‡ƒ›‹†?ƒ‹?\““?‡⁄‒¡¡?‘›‒¡⁄›“¡†?\fifi¡\‒?‡›?⁄\¶¡?†‡\‘ƒ“ƒ†¡~?›‒?‒¡~·|¡~?‡›?\‒›·‹~?X

«£NkK?fi¡‒⁄\fi†?ƒ‹~ƒ|\‡ƒ‹£?‡⁄\‡?|›‹|¡‹‡‒\‡ƒ›‹†?ƒ‹?‡⁄¡?†›·‒|¡?›¢?·fi£‒\~ƒ¡‹‡?mƒ‡‒\‡¡?m?⁄\¶¡

\“†›?‒¡~·|¡~?›‒?†‡\‘ƒ“ƒ†¡~M

eƒ£·‒¡ PV †⁄›•†?\?fi“›‡?›¢?«\‚ƒ«·«?«¡\†·‒¡~?‹ƒ‡‒\‡¡?|›‹|¡‹‡‒\‡ƒ›‹†?¢›‒?QOOX?¢›‒

‘›‒¡⁄›“¡†?\|‒›††?‡⁄¡?d~¡‹~\“¡?\fl·ƒ¢¡‒M??h‡?†⁄›•†?‡⁄\‡?‡⁄¡?⁄ƒ£⁄¡†‡?|›‹|¡‹‡‒\‡ƒ›‹†?\fifi¡\‒

‡›?‘¡?\‒›·‹~?‡⁄¡?d~¡‹~\“¡?‡›•‹†⁄ƒfi?•ƒ‡⁄?\‹?›¶¡‒\““?fi‒›£‒¡††ƒ¶¡?‒¡~·|‡ƒ›‹?ƒ‹

|›‹|¡‹‡‒\‡ƒ›‹†?‡›•\‒~†?‡⁄¡?†›·‡⁄¡‒‹?¡‹~?›¢?‡⁄¡?\fl·ƒ¢¡‒K?\“‘¡ƒ‡?•ƒ‡⁄?⁄ƒ£⁄¡‒?¶\“·¡†?\‒›·‹~

‡⁄¡?h‹£“¡«¡‒¡?~\ƒ‒„?¢\|‡›‒„?•\†‡¡•\‡¡‒?~ƒ†fi›†\“?¢\‒«M??s⁄ƒ†?~ƒ†‡‒ƒ‘·‡ƒ›‹?›¢?|›‹|¡‹‡‒\‡ƒ›‹†

†¡¡«†?‡›?‒¡¢“¡|‡?|›‹|¡fi‡·\“?¡‚fi¡|‡\‡ƒ›‹†?›¢?‡⁄¡?›||·‒‒¡‹|¡?›¢?‹ƒ‡‒\‡¡?ƒ‹?‡⁄¡?\fl·ƒ¢¡‒K?•ƒ‡⁄

⁄ƒ£⁄¡‒?¶\“·¡†?\fifi¡\‒ƒ‹£?\‒›·‹~?‡⁄¡?•\†‡¡•\‡¡‒?~ƒ†fi›†\“?¢\‒«†

mƒ‡‒\‡¡?“¡\|⁄ƒ‹£?‒\‡¡†?\‹~?|›‹|¡‹‡‒\‡ƒ›‹†?\‒¡?•¡““?~›|·«¡‹‡¡~?¢›‒?‡⁄¡?¡¢¢“·¡‹‡?~ƒ†fi›†\“

¢\‒«†?Gl\‒\‒·\K?h‹£“¡«¡‒¡K?k¡›‹~\“¡?\‹~?o¡~‒ƒ\‹H?\‡?“¡\†‡?†ƒ‹|¡?QOOP?\‹~?~\‡\?⁄\†

‘¡¡‹?«\~¡?\¶\ƒ“\‘“¡?¢›‒?\¶¡‒\£¡?mƒ‡‒\‡¡?m?|›‹|¡‹‡‒\‡ƒ›‹†?\‹~?“¡\|⁄ƒ‹£?‒\‡¡†?G‘\†¡~?›‹

|›‹|¡‹‡‒\‡ƒ›‹?~\‡\H?\|‒›††?¡\|⁄?¢\‒«?‘¡‡•¡¡‹?QOOP?\‹~?QOPO?›‹?\?«›‹‡⁄“„?‘\†ƒ†M??`

†·««\‒„?›¢?“¡\|⁄ƒ‹£?‒\‡¡†?\‒¡?fi‒¡†¡‹‡¡~?eƒ£·‒¡?PW\K?•⁄ƒ|⁄?†⁄›•†?‡⁄\‡?“¡\|⁄ƒ‹£?‒\‡¡†?\‒¡

†¡\†›‹\“K?•ƒ‡⁄?⁄ƒ£⁄¡‒?“¡\|⁄ƒ‹£?‒\‡¡†?ƒ‹?•ƒ‹‡¡‒M??m›‡\‘“„?⁄ƒ£⁄¡‒?“¡\|⁄ƒ‹£?‒\‡¡†?\‒¡?›‘†¡‒¶¡~

\‡?h‹£“¡«¡‒¡?e\‒«?|›«fi\‒¡~?‡›?‡⁄¡?›‡⁄¡‒?¢\‒«†K?•⁄¡‒¡?“¡\|⁄ƒ‹£?‒\‡¡†?\fifi¡\‒?‡›?⁄\¶¡

fi¡\¤¡~?\‡?PQR?¤£?m?N?⁄\?N?«›‹‡⁄M??b›‹|¡‹‡‒\‡ƒ›‹†?›¢?mƒ‡‒\‡¡?•ƒ‡⁄ƒ‹?“¡\|⁄\‡¡?\‒¡?†⁄›•‹?ƒ‹

eƒ£·‒¡?PW‘K?•⁄ƒ|⁄?ƒ‹~ƒ|\‡¡?‡⁄\‡?mƒ‡‒\‡¡?|›‹|¡‹‡‒\‡ƒ›‹†?•ƒ‡⁄ƒ‹?“¡\|⁄\‡¡?¶\‒„K?\“‡⁄›·£⁄



o ` s s k d ? c d k ` l n q d ? o ` q s m d q r ? k s c P U

d ~ ¡ ‹ ~ \ “ ¡ ? f ‒ › · ‹ ~ • \ ‡ ¡ ‒ ? l › ~ ¡ “ Y ? l › ~ ¡ “ ? b \ “ ƒ ‘ ‒ \ ‡ ƒ › ‹ ? \ ‹ ~ ? b › ‹ ‡ \ « ƒ ‹ \ ‹ ‡ ? s ‒ \ ‹ † fi › ‒ ‡

q ¡ † · “ ‡ †
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Figure 1: Edendale model area and boundaries

PDP A3P Figure.mxt

Source :

Edendale

Wyndham
Edendale Aquifer Boundary

0 1 2 3 40.5

Kilometres

Ota Creek

Ives Creek

Clear Creek

Oteramika Creek

Terrace Edge

Legend

ModelBoundary

Road

River

Terrace Boundary



E D E N D A L E G R O U N D W A T E R M O D E L

P A T T L E D E L A M O R E P A R T N E R S L T D

Figure 2: Calibrated Hydraulic Conductivity Distribution
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Figure 3: Observed Groundwater Contours (Autumn (March / April) 2007)
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Figure 6: Location of Long Term Monitoring Boreholes
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Figure 9: Location of Edendale Terrace Area (hached area)
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Figure 11 : Spatial Distribution of Maximum Chloride Concentrations
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Figure 13a: 1992 Landuse and Maximum 1996 Nitrate Concentrations
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Figure 13b: 2000 Landuse dsitribution and 2000
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Figure 13c: 2005 Landuse dsitribution and 2005

maximum Nitrate Concentrations
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Figure 14 : Location of Long term Nitrate Monitorng Boreholes
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Figure 17: Maximum Observed 2009 Nitrate Concentrations
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bOQTRTTOÕqOOQ̃`~~¡‹~·«?‡›?‒¡fi›‒‡?bOQTRT?TOO?qOOQM~›|‚

c

q

`

e

s

CDEFG?HI?JHKLGKLM

r d b s h n m o ` f d

NOP QRSTUVWXSYUR N

PMP e\|‡›‒†?ƒ‹¢“·¡‹|ƒ‹£?‡⁄¡?|›‹‡\«ƒ‹\‹‡?«›~¡“?|\“ƒ‘‒\‡ƒ›‹ P

PMQ e\|‡›‒†?¶\‒ƒ¡~?\†?fi\‒‡?›¢?‡⁄¡?†¡‹†ƒ‡ƒ¶ƒ‡„?\‹\“„†ƒ† R

ZOP [\]W^S]?U_?WRX\TS`YRSa?`R`^a]Y] b

cOP dURX^W]YUR e

CDEFG?HI?CDEFGM

r d b s h n m o ` f d

f`g^\?Nh?iU]]Yg^\?[`Rj\?U_?^\`Xk\V?XURX\RST`SYUR]?_UT?VY__\T\RS?^`RVW]\] S

f`g^\?Zh?l\R]YSYmYSa?nR`^a]Y]?opYST`S\?XURS`qYR`SYURrO T

sttGKuvwGM

eƒ£·‒¡?PY l›~¡““¡~?‡ƒ«¡†¡‒ƒ¡†?›¢?‹ƒ‡‒\‡¡?|›‹|¡‹‡‒\‡ƒ›‹†?•ƒ‡⁄ƒ‹?‘›‒¡⁄›“¡?eSUNORRU?¢›‒?~ƒ¢¢¡‒¡‹‡?ƒ‹ƒ‡ƒ\“?|›‹|¡‹‡‒\‡ƒ›‹†

eƒ£·‒¡?QY l›~¡““¡~?‡ƒ«¡†¡‒ƒ¡†?›¢?‹ƒ‡‒\‡¡?|›‹|¡‹‡‒\‡ƒ›‹†?•ƒ‡⁄ƒ‹?‘›‒¡⁄›“¡?eSUNOVOX?¢›‒?~ƒ¢¢¡‒¡‹‡?ƒ‹ƒ‡ƒ\“?|›‹|¡‹‡‒\‡ƒ›‹†

eƒ£·‒¡?RY l›~¡““¡~?‡ƒ«¡†¡‒ƒ¡†?›¢?‹ƒ‡‒\‡¡?|›‹|¡‹‡‒\‡ƒ›‹†?•ƒ‡⁄ƒ‹?‘›‒¡⁄›“¡?eSUNORRU?¢›‒?~ƒ¢¢¡‒¡‹‡?~ƒ†fi¡‒†ƒ¶ƒ‡ƒ¡†

eƒ£·‒¡?SY l›~¡““¡~?‡ƒ«¡†¡‒ƒ¡†?›¢?‹ƒ‡‒\‡¡?|›‹|¡‹‡‒\‡ƒ›‹†?•ƒ‡⁄ƒ‹?‘›‒¡⁄›“¡?eSUNOVOX?¢›‒?~ƒ¢¢¡‒¡‹‡?~ƒ†fi¡‒†ƒ¶ƒ‡ƒ¡†

eƒ£·‒¡?TY o“›‡?›¢?‹ƒ‡‒\‡¡?|›‹|¡‹‡‒\‡ƒ›‹†?·‹~¡‒?~ƒ¢¢¡‒¡‹‡?ƒ‹ƒ‡ƒ\“?|›‹|¡‹‡‒\‡ƒ›‹†?¢›‒?r¡fi‡¡«‘¡‒?QOOX

eƒ£·‒¡?UY o“›‡?›¢?‹ƒ‡‒\‡¡?|›‹|¡‹‡‒\‡ƒ›‹†?·‹~¡‒?~ƒ¢¢¡‒¡‹‡?~ƒ†fi¡‒†ƒ¶ƒ‡ƒ¡†?¢›‒?r¡fi‡¡«‘¡‒?QOOX



o ` s s k d ? c d k ` l n q d ? o ` q s m d q r ? k s c P

` ~ ~ ¡ ‹ ~ · « ? ‡ › ? ‒ ¡ fi › ‒ ‡ ? b O Q T R T T O O ? q O O Q Y ? d ~ ¡ ‹ ~ \ “ ¡ ? b › ‹ ‡ \ « ƒ ‹ \ ‹ ‡ ? l › ~ ¡ “

r ¡ ‹ † ƒ ‡ ƒ ¶ ƒ ‡ „ ? ` ‹ \ “ „ † ƒ †
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Figure 1:  Observed and Modelled Nitrate Concentrations at F46/0336 

under high, baseline and low concentrations   
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Figure 2:  Observed and Modelled Nitrate Concentrations at F46/0709 

under high, baseline (average) and low concentrations   
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Figure 3:  Observed and Modelled Nitrate Concentrations at F46/0336 

under high, baseline (average) and low dispersivities   
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Figure 4:  Observed and Modelled Nitrate Concentrations at F46/0709 

under high, baseline (average) and low dispersivities   
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Figure 5: Modelled Nitrate Concentrations under different initial concentrations
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Figure 6: Modelled Nitrate Concentrations under different dispersivity parameters
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