
*HQHYD�/DNH�(QYLURQPHQWDO�$JHQF\ 
4XDUWHUO\�3XEOLFDWLRQ 

)HDWXUHG�LQ�WKLV�LVVXH� 

6WDWH�RI�WKH�/DNH��9DOXH�RI�:DWHU��5HODWLRQVKLS�%HWZHHQ�%LRPDVV��
3LHUV��DQG�6KDGLQJ��:HHYLOV�%LR�&RQWURO��6RPH�*RRG�1HZV��%XW��
&KDQJH�,Q�$UVHQLF�'ULQNLQJ�:DWHU�6WDQGDUGV��*HQHYD�/DNH�����������

&RQVHUYDQF\�5HFHLYHV�5RKQHU�)DPLO\�'RQDWLRQ��&RQVHTXHQFHV�����
/DNH�1RWHV 

*HQHYD�:DWHUV 

)DOO������-�9RO�������1R��� 

³3DWKV�RI�/LJKW´��� ��3KRWR�%\�)UHG�1RHU 



*HQHYD�/DNH 

(QYLURQPHQWDO�$JHQF\ 
2XU�0LVVLRQ� 

7KH�*HQHYD�/DNH�(QYLURQPHQWDO�$JHQF\�LV�GHWHUPLQHG�WR�PDLQ�
WDLQ�*HQHYD�/DNH
V�UHVRXUFHV�E\�SURWHFWLQJ��SUHVHUYLQJ�DQG�HQ�

KDQFLQJ�D�GHVLUDEOH�ODNH�DQG�ZDWHUVKHG�TXDOLW\� 

ZZZ�JHQHYDRQOLQH�FRP�aJOHD� 

/RFDWHG�RQ�WKH�*HRUJH�:LOOLDPV�&DPSXV�RI�$XURUD�8QLYHUVLW\ 
5P�����������LQ�WKH�/RZUH\�%XLOGLQJ 

3RVW�2IILFH�%R[������:LOOLDPV�%D\��:LVFRQVLQ������� 

���-���-*/($������-���-�����)D[ 

JOHD#JHQHYDRQOLQH�FRP 

6WDII 

7KHRGRUH�:��3HWHUV��'LUHFWRU 

$LPHH�7RZQVHQG��$GPLQ��$VVLVWDQW 

)UHG�1RHU��(GLWRU�DQG�&RYHU�3KRWR 

'DYLG�5DVPXVVHQ��*/($�$WWRUQH\ 

 

%RDUG�RI�'LUHFWRUV 

3DWULFN�.HQQ\��9LOODJH�RI�)RQWDQD�RQ�*HQHYD�/DNH 

&LQG\�)ORZHU��&LW\�RI�/DNH�*HQHYD 

&KULV�-RQHV�DQG�7RP�/HLWK��7RZQ�RI�/LQQ 

'LFN�%RZPDQ��/D0DUU�/XQGEHUJ��DQG�*UHJ�7UXVK��9LOODJH�RI�:LOOLDPV�%D\ 

-LP�/RYHOO��7RZQ�RI�:DOZRUWK 
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2QFH� DJDLQ�� DV� VXPPHU� VOLSV� LQWR� IDOO�� ZH� DUH� HQMR\LQJ� WKH� IDOO�

FRORUV� DQG� ZHDWKHU�� � ,W� KDV� EHHQ� D� ZDUP� IDOO�� ZLWK� ��-GHJUHH���

WHPSHUDWXUHV� LQ� PLG-6HSWHPEHU�� $� IUHH]H� ILQDOO\� KLW� WKH� JDUGHQ�

GXULQJ� WKH�FORVLQJ�GD\V�RI�2FWREHU��'XH� WR� WKH�GU\� ODWH� VXPPHU�

DQG�HDUO\�IDOO��FRORUV�DUH�QRW�DV�VKDUS�DV�LQ�VRPH�\HDUV��7KHUH�DUH�

VWLOO�HQRXJK�\HOORZ��RUDQJHV��DQG�UHGV�LQ�WKH�ZRRGV�WR�UHPLQG�XV�

ZK\�ZH�OLYH�LQ�WKH�0LGZHVW��� 

 

6HSWHPEHU�ZDV�DQ�XQXVXDOO\�ZDUP�PRQWK��)RXU�GD\V�H[FHHGHG����

GHJUHHV��DQG�VL[�GD\V�H[FHHGHG�����7KHVH�ZHUH�WKH�ILUVW���-GHJUHH�

GD\V�VLQFH�-XQH����ZKHQ�D�KLJK�RI������ZDV�UHFRUGHG��7KH�ZDUP�

HVW�WHPSHUDWXUH�UHFRUGHG�GXULQJ�6HSWHPEHU�ZDV������RQ�6HSWHP�

EHU�����:H�ZHOFRPHG� WKH� ILUVW� GD\�RI� DXWXPQ�RQ�6HSWHPEHU����

ZLWK�D�KLJK�RI�������7KH�FROGHVW�WHPSHUDWXUH�UHFRUGHG�IRU�6HSWHP�

EHU�ZDV������GXULQJ�WKH�QLJKW�RI�6HSWHPEHU���� 

 

:LWK�WKH�ZDUP�6HSWHPEHU�ZHDWKHU�FDPH�VRPH�YHU\�GU\�ZHDWKHU��

2QO\�IRXU�GD\V�KDG�SUHFLSLWDWLRQ��6HSWHPEHU¶V� WRWDO�SUHFLSLWDWLRQ�

ZDV������LQFK��7KH���-\HDU�DYHUDJH�IRU�6HSWHPEHU�LV������LQFKHV��

$V�RI� WKH� HQG�RI�6HSWHPEHU�� GXH� WR� WKH�

YHU\� ZHW� VSULQJ� DQG� HDUO\� VXPPHU�� ZH�

ZHUH�VWLOO������LQFKHV�DERYH�WKH�DYHUDJH�

UXQQLQJ�WRWDO�IRU�WKH�\HDU��� 

 

(DUO\� 2FWREHU� UHFRUGHG� ZDUP� WHPSHUD�

WXUHV��7KH�KLJKHVW� WHPSHUDWXUH� UHFRUGHG�
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LQ� WKH� ILUVW� KDOI� RI�2FWREHU�ZDV� ����� RQ�2FWREHU� ��� 6HYHQ� GD\V�

UHFRUGHG�KLJKV�RI�RYHU����GHJUHHV�ZLWKLQ� WKH� ILUVW� WZR�ZHHNV�RI�

WKH�PRQWK��'XULQJ�WKH�VHFRQG�KDOI�RI�2FWREHU��WHPSHUDWXUHV�PRG�

HUDWHG�WR�PRUH�QRUPDO�DXWXPQ�WHPSHUDWXUHV�ZLWK�KLJKV�LQ�WKH���V�

DQG���V��7HPSHUDWXUH-UHFRUGLQJ�HTXLSPHQW�ZHQW�GRZQ�DW�WKH�DLU-

PRQLWRULQJ� VLWH� RQ�2FWREHU� ���� %DVHG� RQ� WKH� JDUGHQ�� WKHUH�ZDV�

QRW�D�VWURQJ�IURVW�XQWLO�WKH�ODVW�ZHHN�RI�2FWREHU��� 

 

2FWREHU�EURXJKW�WKH�IDOO�UDLQV�WKDW�DUH�QHHGHG�IRU�WKH�WUHHV�WR�JHW�

WKURXJK�ZLQWHU�� � )RXUWHHQ� GD\V� KDG� SUHFLSLWDWLRQ�ZLWK� D� WRWDO� RI�

�����LQFKHV��DOPRVW�WZLFH�WKH���-\HDU�DYHUDJH�RI������LQFKHV��$V�

RI�WKH�HQG�RI�2FWREHU�ZH�KDYH�KDG�D�WRWDO�RI�������LQFKHV�RI�SUH�

FLSLWDWLRQ�FRPSDUHG�WR�WKH���-\HDU�DYHUDJH�WRWDO�DQQXDO�SUHFLSLWD�

WLRQ�RI�������LQFKHV��� 

 

1RYHPEHU�ORRNV�WR�EH�D�ELW�RQ�WKH�ZDUP�VLGH��EXW�DV�RI�WKLV�ZULW�

LQJ�LW�LV�HDUO\���1RYHPEHU�LV�RIWHQ�NQRZQ�IRU�WKH�ILUVW�VQRZ�RI�WKH�

ZLQWHU��$�ZHHN�RI�QLJKWWLPH� ORZV�EHORZ� IUHH]LQJ� FDPH� LQ� HDUO\�

1RYHPEHU�ZLWK�IOXUULHV�WKH�IRXUWK�ZHHNHQG�RI�1RYHPEHU�� 

 

67$7(�2)�7+(�/$.( 

����� ZDV� KDUG� RQ� *HQHYD� /DNH�� 7KH� \HDU� VWDUWHG� ZLWK� QR� LFH���

FRYHU� RQ� WKH� ZHVW� HQG� RI� WKH� ODNH�� 'HHS� ODNHV� LQ� WKH� QRUWKHUQ�

KHPLVSKHUH� QHHG� WKH� ZLQWHU� LFH� DQG� VQRZ� FRYHU� WR� DOORZ� IRU� D�

³UHVWLQJ´�SHULRG�ZKHQ�VXVSHQGHG�PDWHULDO�FDQ�VHWWOH��7KH�OLPLWHG�

OLJKW� FRQGLWLRQ� DOVR� UHGXFHV� WKH� DPRXQW� RI� SODQW� ELRPDVV� LQ� WKH�
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V\VWHP��:LWKRXW� WKH� VQRZ� DQG� LFH� FRYHU� WKH� ODNH� LV� FRQVWDQWO\�

PL[LQJ�� UHGXFLQJ� LQ-ODNH� VHWWOLQJ��:LWKRXW� D� ZLQWHU� FRYHU� PRUH�

HYDSRUDWLRQ�RFFXUV��� 

 

$�ZDUP�DQG�ZHW�ZLQWHU�� VSULQJ�� DQG� HDUO\� VXPPHU� ������ LQFKHV�

DERYH�QRUPDO��PDGH�H[FHOOHQW�FRQGLWLRQV�IRU�UXQRII�DQG�SODQW�SUR�

GXFWLRQ� LQ� WKH� ODNH�� :DWHU� FODULW\� ZDV� UHGXFHG� WKURXJKRXW� WKH�

VXPPHU��DQG�YDVFXODU�SODQW� �ZHHGV��JUHZ�ZHOO�� �7KH�UDWKHU�FRRO�

\HW�GU\�VHFRQG�KDOI�RI� WKH�VXPPHU�KHOSHG�NHHS�WKH�SODQW�JURZWK�

DQG� ZDWHU� FODULW\� UHODWLYHO\� JRRG�� 6DPSOLQJ� RI� WKH� ]RRSODQNWRQ�

FRPPXQLW\�DJDLQ�VKRZHG�D�UHGXFWLRQ�LQ�VRPH�LPSRUWDQW�VSHFLHV��� 

 

/DNH�OHYHO�ZDV�VOLJKWO\�DERYH�WKH�QRUP�DV�ZHOO�DV�DERYH�WKH�VSLOO�

ZD\��ZKLFK�DOORZHG�IRU�GLVFKDUJH�WR�WKH�:KLWH�5LYHU��)URP�PLG-

6HSWHPEHU�WR�PLG-2FWREHU�ODNH�OHYHO�ZDV�EHORZ�WKH�VSLOOZD\�DQG�

D�YHU\�OLPLWHG�DPRXQW�RI�ZDWHU�ZDV�UHOHDVHG�IURP�WKH�ODNH��� 

 

0LG-6HSWHPEHU�EURXJKW�RQH�RI�WKH�ELJJHVW�F\DQREDFWHULD�EORRPV�

VHHQ�LQ�UHFHQW�WLPHV��$�VSHFLHV�RI�$QDEDHQD�SURGXFHG�D�ODNHZLGH�

EORRP� WKDW� ODVWHG��-��GD\V��:DUP�DLU� WHPSHUDWXUHV� ����GHJUHHV��

DQG�ZDWHU� WHPSHUDWXUHV� ���� GHJUHHV��� VXQQ\� DQG� FDOP�GD\V�� DQG�

WKH�UXQRII�RI�HDUO\�VXPPHU�UDLQV�SURGXFHG�SHUIHFW�FRQGLWLRQV�IRU�

WKH�EORRP��� 
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7UHQGV� LQ� ZDWHU� FODULW\� KDYH� VKRZQ� DQ� LQFUHDVH� RYHU� WKH� \HDUV��

�)LJXUH� ��� LQ� SDUW� GXH� WR� WKH� ]HEUD�PXVVHOV¶� SUROLILF� ILOWHULQJ� RI�

ODNH�ZDWHU��/DNH�FKORULGH�OHYHOV�FRQWLQXH�WR�LQFUHDVH��ZLWK�VSULQJ�

WLPH�YDOXHV�RI������PJ�O�������PJ�O�� DQG������PJ�O�RYHU� WKH� ODVW�

WKUHH�\HDUV����(-FROL�EDFWHULD�FRXQWV�DW�WKH�EHDFKHV�UHPDLQHG�JRRG�

IRU�WKH�VXPPHU��2I�����VDPSOHV�FROOHFWHG�RYHU�WKH�VXPPHU��RQO\�

���H[FHHGHG�WKH�DGYLVRU\�FULWHULRQ��ILYH�SHUFHQW��DQG�WZR�H[FHHG�

HG� WKH� FORVLQJ� FULWHULRQ� �RQH� SHUFHQW��� 7KH� FORVLQJ� H[FHHGDQFH�

ZDV� XQGHU� XQLTXH� HQYLURQPHQWDO� FRQGLWLRQV� DQG� RFFXUUHG�ZKLOH�

WKH�EHDFK�ZDV�QRW�RIILFLDOO\�RSHQHG��� 

 

6SULQJ� DQG� IDOO� WRWDO� SKRVSKRUXV�YDOXHV� FRQWLQXH� WR� VKRZ�DQ� LQ�

FUHDVH�RYHU� WKH� ODVW� ILYH�\HDUV�� �)LJXUH����3HUKDSV� WKH�PRVW�FRQ�

FHUQLQJ�VWDWH�RI�WKH�ODNH�FULWHULRQ�LV�WKH�DPRXQW�RI�DQR[LF�ZDWHUV�

�ZLWKRXW� R[\JHQ�� PHDVXUHG� LQ� WKH� ODNH�� HVSHFLDOO\� GXULQJ� ODWH�

VXPPHU�DQG�HDUO\�IDOO��'HHS�ODNHV�LQ�WKH�QRUWKHUQ�KHPLVSKHUH� 

)LJXUH�� 
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VWUDWLI\�GXULQJ�WKH�VXPPHU��ZLWK�ZDUP�ZDWHU�RQ�WKH�WRS�DQG�FROG�

ZDWHU� RQ� WKH� ERWWRP��7KLV� VWUDWLILFDWLRQ� LV� VR� VWURQJ� WKDW�PL[LQJ�

EHWZHHQ�WKH�WRS�DQG�WKH�ERWWRP�ZDWHU�GRHVQ¶W�WDNH�SODFH��$V�VXP�

PHU�SURJUHVVHV�� WKH�DPRXQW�RI�R[\JHQ� LQ� WKH�GHHS�ZDWHU� LV�XVHG�

XS�DQG�QRW�UHSODFHG���7KH�GHHS��GDUN�ZDWHU�JRHV�DQR[LF��OLPLWLQJ�

R[\JHQ-UHTXLULQJ� RUJDQLVPV� IURP� LQKDELWLQJ� WKLV� DUHD�� )RU� FROG-

ZDWHU� VSHFLHV� RI� ILVK� VXFK� DV� WURXW� DQG� FLVFR�� WKLV� FDQ� UHVXOW� LQ�

YHU\�VWUHVVIXO�DQG�SRWHQWLDOO\�GHDGO\�FRQGLWLRQV�� 

� 

7KLV�DQR[LF�FRQGLWLRQ�DOVR�LV�UHVSRQVLEOH�IRU�WKH�UHOHDVH�RI�SKRV�

SKRUXV� IURP� ODNH-ERWWRP�VHGLPHQWV�EDFN� LQWR� WKH�ZDWHU� FROXPQ��

,I� WKLV� SURFHVV� EHJLQV� HDUO\� HQRXJK� LQ� WKH� VWUDWLILFDWLRQ� SURFHVV��

WKH� ODNH�VHGLPHQWV�FDQ�EHFRPH�D�PDMRU�VRXUFH�RI�SKRVSKRUXV� WR�

WKH� ODNH��7KLV�ZLOO� FRQWLQXH� XQWLO� VWUDWLILFDWLRQ� EUHDNV� GRZQ� DQG�

WKH�ODNH�PL[HV�EULQJ�R[\JHQ�WR�WKH�GHHS�ZDWHUV��+RZHYHU��DW�WKLV�

GHVWUDWLILFDWLRQ�� WKH� UHOHDVHG� SKRVSKRUXV� WKHQ� EHFRPHV� DYDLODEOH�

WKURXJKRXW� WKH� ZDWHU� FROXPQ� DQG� FDQ� WULJJHU� VLJQLILFDQW� DOJDH�

EORRPV���� 

 

,Q�JHQHUDO��*HQHYD�/DNH� LV�VKRZLQJ�VLJQV�RI�VWUHVV��7KLQJV�KDS�

SHQHG�WKLV�\HDU�WKDW�KDYH�VHOGRP�EHHQ�GRFXPHQWHG�LQ�SDVW�\HDUV��

6HYHUDO�RI� WKHVH�PD\�KDYH�EHHQ�WKH�UHVXOWV�RI�YHU\�XQLTXH�VLWXD�

WLRQV�� EXW� VRPH�RI� WKHP�DUH� WKH� UHVXOWV�RI� FKDQJHV� LQ� DQG� WR� WKH�

ODNH��,W�LV�VWLOO�D�KLJK-TXDOLW\�ODNH��RQH�RI�WKH�EHVW�LQ�VRXWKHDVWHUQ�

:LVFRQVLQ��EXW�LW�LV�EHLQJ�VWUHVVHG����� 
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:DWHU� LV� WKH� EDFNERQH� RI� RXU� HFRQRPLF�� HQYLURQ�

PHQWDO�� DHVWKHWLF�� DQG� VRFLDO� KHDOWK�� � ,W� LV� ZKDW�

PDNHV� WKLV� WKLUG� URFN� IURP� WKH� VXQ� KDELWDEOH� IRU�

KXPDQ� OLIH��:H�VHDUFK� WKH�XQLYHUVH� ORRNLQJ� IRU� LW�

ZLWK� WKH� KRSH� WKDW�ZLWK� LWV� SUHVHQFH�ZH�ZLOO� ILQG� LQWHUSODQHWDU\�

OLIH��<HW�GR�ZH�IXOO\�YDOXH�LW��RU�GR�ZH�WDNH�LW�IRU�JUDQWHG" 

 

7KHUH�DUH�PDUNHW�DQG�QRQ-PDUNHW�YDOXHV�WR�ZDWHU��0DUNHW�YDOXH�LV�

ZKDW� LV� SDLG� IRU� ZDWHU� EDVHG� XSRQ� RXU� GHPDQG� DQG� LWV� VXSSO\��

1RQ-PDUNHW�YDOXHV�DUH�H[SHULHQFHV�DQG�XVHV�WKDW�EHFRPH�GLIILFXOW�

WR�SXW�D�GROODU�YDOXH�RQ�VXFK�DV�WKH�DHVWKHWLFV�RI�D�FRORUIXO�VXQVHW�

RYHU�WKH�EOXH�ZDWHUV�RI�D�ODNH�RU�WKH�MR\�RI�ND\DNLQJ�RQ�D�ZKLWH�

ZDWHU�VWUHDP���� 

 

7KH�YDOXH�RI�ZDWHU� WR�DQ�LQGLYLGXDO�LV� WKH�SULFH�RQH�LV�ZLOOLQJ�WR�

SD\�IRU�WKH�XVH�RI�ZDWHU��7KH�GROODU�YDOXH�RI�ZDWHU�LV�GULYHQ�E\�WKH�

VXSSO\�DQG�GHPDQG�IRU�ZDWHU���(FRQ�����WHDFKHV�XV�WKDW�LI�VXSSO\�

LV� ORZ� DQG� GHPDQG� LV� KLJK� WKH� GROODU� YDOXH� LV� KLJK�� ,I� VXSSO\� LV�

KLJK�DQG�GHPDQG� LV� ORZ�� WKH�GROODU�YDOXH� LV� ORZ�� ,Q�PRVW�GHYHO�

RSHG�FRXQWULHV��ZDWHU�LV�SHUFHLYHG�DV�KLJK�LQ�VXSSO\�ZLWK�GHPDQG�

HDVLO\�PHW��WKXV�ZDWHU�GRHV�QRW�KDYH�PXFK�RI�D�GROODU�YDOXH��$V�LV�

WKH� FDVH�ZLWK�PDQ\� QDWXUDO� UHVRXUFHV��PXFK� RI�ZDWHU¶V� YDOXH� LV�

QRW�GLUHFWO\�REVHUYHG�LQ�WKH�PDUNHWSODFH� 
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:DWHU�LV�FKHDS��,Q�WKH�0LGZHVW�WKH�DYHUDJH�KRXVHKROG�RI�ILYH�XV�

HV�DURXQG��������JDO�PRQWK�DQG�SD\V�OHVV�WKDQ�����PRQWK�IRU�LWV�

ZDWHU��*HQHUDOO\��ZH�GRQ¶W�SD\�IRU�WKH�ZDWHU��ZH�SD\�IRU�LW�WR�EH�

SXPSHG��GHOLYHUHG��DQG�WUHDWHG��:KDW�ZH�SD\�WR�VZLP�DQG�ERDW�LQ�

ZDWHU�DUH�JHQHUDOO\�ZKDW� LW�FRVW� WR�GHOLYHU� WKH�ZDWHU�XVH�DQG�QRW�

IRU�WKH�ZDWHU��$V�QRWHG�SROLWLFLDQ�DQG�FRQVHUYDWLRQLVW�5LFKDUG�'��

/DPP�SRLQWHG�RXW�LQ�������³,W�LV�LURQLF�WKDW�ZH�WUHDW�RXU�PRVW�YDO�

XDEOH�UHVRXUFH�DV�LI�LW�ZHUH�ZRUWKOHVV��:H�DUH�TXLFN�WR�XQGHUVWDQG�

WKH�YDOXH�RI�JROG�RU�RLO�RU�EHHI��<HW�ZH�WDNH�IRU�JUDQWHG�WKH�ZDWHU�

WR�PLQH�DQG�PLOO�WKH�JROG�RU�WR�IHHG�DQG�SURFHVV�WKH�EHHI�´ 

 

'URXJKW�DQG�LQFUHDVHG�GHPDQG�DUH�WKURZLQJ�RXW�WKH�ROG�DVVXPS�

WLRQV� RI�ZDWHU��$OO� KXPDQV� QHHG�ZDWHU��+XPDQ� JURZWK� LV� H[SR�

QHQWLDO�� \HW� ZDWHU� LV� ILQLWH�� 5�*�� :HW]HO� LQ� KLV� WKLUG� HGLWLRQ� RI��

/LPQRORJ\��/DNH�DQG�5LYHU�(FRV\VWHPV�ZDUQV�XV�RI�ZDWHU¶V�IXWXUH�

ZLWK� GHPRWHFKQLF� JURZWK�� 'HPRWHFKQLF� JURZWK� FRQVLGHUV� WKH��

LQFUHDVH�LQ�GHPDQG�IRU�ZDWHU�QRW�RQO\�IURP�WKH�LQFUHDVHG�LQ�SRSX�

ODWLRQ��EXW�DV�FLYLOL]DWLRQ�EHFRPHV�PRUH�WHFKQRORJLFDO�WKH�DPRXQW�

RI�ZDWHU�XVH�SHU�SHUVRQ�ZLOO�LQFUHDVH��/HW�XV�EH�SURDFWLYH�DQG�QRW�

IDOO� LQWR� WKH� SLW� WKDW� %HQ� )UDQNOLQ� VSRNH� RI� ZKHQ� KH� VDLG����������

³:H�RQO\�NQRZ�WKH�ZRUWK�RI�WKH�ZDWHU�ZKHQ�WKH�ZHOO�LV�GU\�´ 
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7+(�5(/$7,216+,3�%(7:((1�%,20$66��

3,(56�$1'�6+$',1*�,1�7+(�/,7725$/�=21( 

 
)URP�³(IIHFWV�RI�3LHU�6KDGLQJ�RQ�/LWWRUDO�=RQH�+DELWDW�DQG�&RPPXQL�
WLHV� LQ�/DNHV�5LSOH\�DQG�5RFN��-HIIHUVRQ�&RXQW\��:,�´� �3DXO�-��*DUUL�
VRQ��'DYLG�:��0DUVKDO��/DXUD�6WUHPLFN-7KRPSVRQ��3DWULFLD�/��&LFHUR��
DQG�3DXO�'��'HDUORYH� 
 

$�UHFHQW�VWXG\�RI� WKH� LPSDFWV�RI�SLHU�VKDGLQJ�RQ� WZR�FDOFDUHRXV�

ODNHV�LQ�VRXWKHDVW�:LVFRQVLQ�IRXQG�D�VLJQLILFDQW�LPSDFW�RQ�ELRGL�

YHUVLW\�DQG�GHJUDGDWLRQ�RI� OLWWRUDO�]RQH��QHDU�VKRUH��KDELWDW��7KH�

VWXG\� FRQGXFWHG� RQ� /DNH� 5LSOH\� DQG� 5RFN� /DNH� LQ� -HIIHUVRQ�

&RXQW\�IRXQG�WKDW�VLJQLILFDQW�VKDGLQJ�XQGHU�SLHUV�UHVXOWHG�LQ�D 

UHGXFWLRQ�RI�DTXDWLF�SODQW�DEXQGDQFH��FDXVLQJ�D�VKLIW�LQ�FRPPXQL�

W\�FRPSRVLWLRQ�WR�RQH�GRPLQDWHG�E\�VKDGH-WROHUDQW�VSHFLHV��0HGL�

DQ� ELRPDVV� XQGHU� SLHUV� ZDV� ��� SHUFHQW� OHVV� WKDQ� LQ� WKH� FRQWURO�

VLWH�� �)LJXUH� ��� 6PDOO� LQVHFWV� �PDFURLQYHUWHEUDWHV�� VKRZHG� D� ���

SHUFHQW� GHFUHDVH� IURP� WKH� FRQWURO� VLWH�� )LVK� FDWFK� UDWHV� DOVR�

VKRZHG�D�VLJQLILFDQW�GHFUHDVH�RI����SHUFHQW��� 

)LJXUH�� 
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�W�¦��ϭϭ 

3LHUV�ZLWK�FULEV�PD\�RIIHU�KDELWDW�IRU�DGXOW�ILVK��+RZHYHU��GULYHQ�

E\�D� WHQIROG�UHGXFWLRQ� LQ� OLJKW�DYDLODELOLW\�XQGHU�SLHUV�� WKH�VWXG\�

IRXQG�WKH�FKDQJH�LQ�WKH�FRYHU�DQG�IRRG�UHVXOWHG� LQ�D�GHFUHDVH�LQ�

WKH�QXPEHU�RI�MXYHQLOH�&HQWUDUFKLG��FUDSSLHV��EOXHJLOOV��SXPSNLQ�

VHHGV���� 

 

6L]H�RI�DQG�KHLJKW�RI�SLHUV��DPRXQW�RI�GHFN�DUHD��DQG�WKH�RULHQWD�

WLRQ�RI�WKH�SLHUV�DOO�LPSDFWHG�WKH�GHJUHH�RI�OLWWRUDO�]RQH�FKDQJH��,Q�

WKLV�VWXG\�WKH�OLWWRUDO�]RQHV�RI�ERWK�ODNHV�ZHUH�VLJQLILFDQWO\�VPDOO�

HU�WKDQ�*HQHYD�/DNH¶V�OLWWRUDO�]RQHV��VR�WKH�VKDGLQJ�KDG�D�ODUJHU�

RYHUDOO�LPSDFW�RQ�WKH�ODNH��+RZHYHU��WKH�QXPEHU�DQG�VL]H�RI�SLHUV�

RQ�*HQHYD�/DNH�DUH�PXFK�JUHDWHU� 

 

:LWK�IRRG�FKDLQ�FKDQJHV�LQ�*HQHYD�/DNH�VXFK�DV� WKH�VLJQLILFDQW�

UHGXFWLRQ� LQ� VRPH� ]RRSODQNWRQ� VSHFLHV� DQG� WKH� QXPEHU� RI� ODUJH�

SLHUV�RQ�*HQHYD�/DNH��FRXOG�WKHVH�FKDQJHV�LQ�OLWWRUDO�ELRPDVV�EH�

WDNLQJ� SODFH� LQ� *HQHYD� /DNH"� 7KH� */($� KRSHV� WR� FRQGXFW������

UHVHDUFK�RQ�WKLV�PDWWHU�GXULQJ�WKH�VXPPHU�RI������� 

 

 

 

 

 

 

 



�'�Ä�ò��t�ã�ÙÝ�ͬ��sÊ½͘�ϯϯ͕��EÊ͘�ϰ�ͬ��&�½½�ϮϬϭϳ 

�  �������������������������������������������������������������������������������������������W�¦��ϭϮ 

7+5((�&+((56�)25�7+(�:((9,/¶6� 
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6RXUFH�� ³$EXQGDQFH� RI� PLOIRLO� ZHHYLO� LQ�:LVFRQVLQ� /DNHV�� 3RWHQWLDO�
HIIHFWV� IURP� KHUELFLGH� FRQWURO� RI� (XUDVLRQ�ZDWHUPLOIRLO�´�+DYHO�� -RKQ�
(���.QLJKW��6XVDQ�(���DQG�-LD]JD��-DPHV�5���/DNH�DQG�5HVHYRLU�0DQDJH�
PHQW��������9RO��������-���� 
 
:KHQ�D� V\VWHP�EHFRPHV� LQIHVWHG�E\� D�QRQ-QDWLYH� VSHFLHV�� RIWHQ�

WKH� ILUVW� TXHVWLRQ�

HFRORJLVWV� DVN� LV�

³:KDW�NHSW�WKLV�LQYD�

VLYH� LQ� FRQWURO� LQ� LWV�

QDWLYH� KDELWDW"´� (XU�

DVLDQ� ZDWHU� PLOIRLO�

�(:0�� LV� RQH� VXFK�

SODQW�VSHFLHV�WKDW�KDV�

LQYDGHG� PDQ\� :LV�

FRQVLQ� ODNHV�� 7KHUH�

DUH� VHYHUDO� QDWLYH�

PLOIRLO� VSHFLHV� WKDW� DUH� QDWXUDOO\� RFFXUULQJ� LQ� :LVFRQVLQ� ODNHV��

EXW��DV�LV�WKH�FDVH�ZLWK�PRVW�LQYDVLYHV��(:0�LQ�ODNHV�KDV�EHFRPH�

D�VHULRXV�SUREOHP��FURZGLQJ�RXW�QDWLYH�VSHFLHV�DQG�VSUHDGLQJ�DO�

PRVW� XQFKHFNHG�� � (:0� KDV� EHHQ� UHSRUWHG� LQ� ���� :LVFRQVLQ�

ODNHV��ZLWK�QXLVDQFH�OHYHOV�UHSRUWHG�LQ����SHUFHQW�RI�WKH�����ODNHV�

VWXGLHG��� 

 

7KH�QDWLYH�PLOIRLO�ZHHYLO�KDV�UHFHLYHG�DWWHQWLRQ�DV�D�SRWHQWLDO�ELR�

FRQWURO�DJHQW�IRU�(:0��$�UHFHQW�VWXG\�WKDW�DVVHVVHG�WKH�GHQVLW\�

 

$Q�DGXOW�PLOIRLO�ZHHYLO�IHHGLQJ�RQ�D�VWHP�RI�(XUDVLRQ�
ZDWHUPLOIRLO��&RSLHG�IURP�FRYHU�RI�/DNH�DQG�5HVHU�
YRLU�0DQDJHPHQW��9RO������,VVXH����6HSWHPEHU�������
3KRWR�E\�&KULVWRSKHU�:LQWHU�� 
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�W�¦��ϭϯ 

RI�PLOIRLO�ZHHYLOV�LQ����ODNHV�LQ�QRUWKHUQ�:LVFRQVLQ�IRXQG�DQ�LQ�

YHUVH�UHODWLRQVKLS�EHWZHHQ�WKH�PLOIRLO�ZHHYLOV�DQG�WKH�DPRXQW�RI�

FKHPLFDO�WUHDWPHQW�LQ�ODNHV��7KH�VWXG\�IRXQG�WKDW�³WKH�SDWWHUQV�RI�

ORZ�ZHHYLO� GHQVLW\� LQ� WUHDWHG� ODNHV�PD\� EH� H[SODLQHG� HLWKHU� E\�

VORZ�UHFRORQL]DWLRQ�RI�ZHHYLOV�DIWHU�GHVWUXFWLRQ�RI�KRVW�(:0�RU�

E\� KLVWRULFDOO\� ORZ� ZHHYLO� GHQVLWLHV�´� )RU� ELRORJLFDO� DJHQWV� WR�

KDYH� ORQJ-WHUP� FRQWURO�� WKH\� QHHG� WR� KDYH� DQ� HVWDEOLVKHG� SUHV�

HQFH��� 

 

620(� *22'� 1(:6�� %87� �� �� ��� 

6HQ��&RU\�%RRNHU��'-1�-���KDV�LQWURGXFHG�D�ELOO�WR�UHTXLUH�DJHQ�

FLHV� WR� FRQVLGHU� WKH� FXPXODWLYH� LPSDFWV� RI� SROOXWLRQ� RI� DLU� DQG�

ZDWHU�ZKHQ� WKH�(3$� LV� UHYLHZLQJ�SHUPLW� IRU� IDFLOLWLHV�XQGHU� WKH�

&OHDQ�:DWHU�$FW�DQG�&OHDQ�$LU�$FW��³&ROOHFWLYHO\��WKH�ELOO�ZRXOG�

EH� D� VLJQLILFDQW� VWHS� IRUZDUG� RQ� HQYLURQPHQWDO� MXVWLFH�´� ZURWH��

'DYLG� .RQLVN\�� D� SROLWLFDO� VFLHQWLVW� DW� ,QGLDQD� 8QLYHUVLW\�� %XW�

.RQLVN\�VHW�WKH�ELOO¶V�RGGV�RI�SDVVLQJ�DW�]HUR� 

� 

&+$1*(�,1�$56(1,&�'5,1.,1*�:$7(5�

67$1'$5'6�6+2:�326,7,9(�5(68/76 

,Q������ZKHQ� WKH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�

$JHQF\� UHGXFHG� WKH� PD[LPXP� DOORZHG� DUVHQLF�

OHYHOV� LQ� SXEOLF� ZDWHU� V\VWHPV� IURP� ��� PL�

FURJUDPV�WR����PLFURJUDPV�SHU� OLWHU�� WKHUH�ZDV�D�

ORW� RI� FRQFHUQ� RYHU� WKH� SRWHQWLDO� LPSDFW� RQ� WKH�

DELOLW\�RI�ZDWHU�VXSSOLHV�EHLQJ�DEOH�WR�PHHW�WKDW�WRXJKHU�VWDQGDUG��
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$FFRUGLQJ� WR� D�1DWLRQDO�+HDOWK� DQG�1XWULWLRQ�([DPLQDWLRQ�6XU�

YH\�FRQGXFWHG�EHWZHHQ������DQG�������DQG�UHSRUWHG�LQ�7KH�/DQ�

FHW�� �KWWS���ZZZ�WKHODQFHW�FRP�MRXUQDOV�ODQSXE�DUWLFOH�3,,6����-

�������������-��IXOOWH[W��D�VXUYH\�RI��������LQGLYLGXDOV�UHVXOWHG�

LQ�D��� ����-SHUFHQW�UHGXFWLRQ�RI�DUVHQLF�OHYHOV�DPRQJ�WKRVH�XVLQJ�

SXEOLF�ZDWHU�V\VWHPV��DORQJ�ZLWK�KXQGUHGV�RI�IHZHU�OXQJ��EODGGHU��

DQG�VNLQ�FDQFHU�FDVHV�  

 

'HHS�ZHOOV�LQ�WKH�*HQHYD�/DNH�DUHD�DUH�LPSDFWHG�E\�DUVHQLF�IURP�

D�QDWXUDO�SURFHVV�WKDW�WDNHV�SODFH�LQ�WKH�GHHS�OLPHVWRQH�GRORPLWLF�

DTXLIHU��6RPH�RI�RXU�SULYDWH�ZHOO� WHVWLQJ�IRXQG� OHYHOV�H[FHHGLQJ�

WKH� GULQNLQJ� ZDWHU� VWDQGDUG� IRU� DUVHQLF�� 3ULYDWH� ZHOOV� DUH� QRW����

UHTXLUHG�WR�EH�WHVWHG��EXW�ZH�VWURQJO\�HQFRXUDJH�SULYDWH�ZHOO�RZQ�

HUV�ZLWK�ZHOOV�GHHSHU�WKDQ�����IHHW�WR�WHVW�IRU�DUVHQLF� 

 

*(1(9$�/$.(�&216(59$1&<�5(&(,9(6�$�

52+1(5�)$0,/<�'21$7,21� 

7KH�-DFN�5RKQHU�IDPLO\�UHFHQWO\�PDGH�D�JHQHURXV�GRQDWLRQ�WR�WKH�

*HQHYD�/DNH�&RQVHUYDQF\� WKDW� DOORZHG� WKH�FRQVHUYDQF\� WR�SXU�

FKDVH� ���� DFUHV� QHDU� .LVKZDXNHWRH� 1DWXUH� &RQVHUYDQF\� DORQJ�

6RXWKZLFN�&UHHN� LQ�:LOOLDPV�%D\��7KH� ODQG�ZLOO�EH�XVHG� WR�GH�

YHORS�D�FKLOGUHQ¶V�ILVKLQJ�SDUN�LQ�KRQRU�RI�0U��5RKQHU¶V�ODWH�ZLIH�

+HOHQ� 
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7KH�SDUN�ZLOO�EH�D�FKLOGUHQ¶V-EDVHG�SDUN�WR�KHOS�\RXWK�EHWWHU�XQ�

GHUVWDQG�WKH�OLIH�F\FOH�RI�WURXW�DQG�WKHLU�QHHG�IRU�D�FOHDQ�HQYLURQ�

PHQW��7KH�SDUN�DOVR�ZLOO� LQFOXGH�D�QDWLYH�SODQW�QDWXUH� WUDLO�� ,W� LV�

KRSHG�D�VPDOO�EDUQ�RQ�WKH�SURSHUW\�ZLOO�EH�UHVWRUHG�IRU�FKLOGUHQ¶V�

DFWLYLWLHV��� 

 

³7KLV�SDUN�ZLOO�QRW�RQO\�SURYLGH�QHZ�DFWLYLWLHV�IRU�FKLOGUHQ��LW�ZLOO�

DOVR�KHOS�GUDZ�IDPLOLHV�DQG�RWKHU�YLVLWRU�WR�:LOOLDPV�%D\�WR�OHDUQ�

DERXW�WKH�KHDOWK�RI�RXU�ILVKHULHV�DQG�WKH�LPSRUWDQFH�RI�SURWHFWLQJ�

DTXDWLF� KDELWDW�´� VDLG� .DUHQ� <DQFH\�� FRQVHUYDQF\� H[HFXWLYH� GL�

UHFWRU� 

 

7KHUH�LV�DQ�HIIRUW�WR�LPSURYH�WKH�FKDQQHO�DQG�ZDWHU�TXDOLW\�RI�WKH�

FUHHN��7KH�HIIRUW� LV�FRPLQJ� WRJHWKHU�DQG� LQYROYHV� WKH�9LOODJH�RI�

:LOOLDPV� %D\�� .LVKZDXNHWRH� 1DWXUH� &RQVHUYDQF\�� WKH� 6WDWH� RI�

:LVFRQVLQ�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV��DQG�KRSHIXOO\�7URXW�

8QOLPLWHG��� 
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&216(48(1&(6 

,Q�D�UHFHQW�DUWLFOH�LQ�6FLHQFH�1HZV��KWWSV���ZZZ�VFLHQFHQHZV�RUJ�

DUWLFOH�SROOXWLRQ-NLOOHG-�-PLOOLRQ-SHRSOH-������� WKH� /DQFHW� &RP�

PLVVLRQ� RQ� 3ROOXWLRQ� DQG�+HDOWK� UHSRUWHG� WKDW� JRYHUQPHQWV� DQG�

WKHLU� HIIRUWV� WRZDUGV� JOREDO� GHYHORSPHQW� KDYH� GLVUHJDUGHG� WKH�

LPSDFWV�RI�GHYHORSPHQW�RQ�WKH�TXDOLW\�RI�WKH�SODQHW��,Q�DQ�2FWR�

EHU� ���� ������ UHSRUW� �KWWS���ZZZ�WKHODQFHW�FRP�FRPPLVVLRQV�

SROOXWLRQ-DQG-KHDOWK���WKH�FRPPLVVLRQ�IRXQG�WKDW�³SROOXWLRQ�LV�WKH�

ODUJHVW�HQYLURQPHQWDO�FDXVH�RI�GLVHDVH�DQG�GHDWK�LQ�WKH�ZRUOG�WR�

GD\�´� 7KH� FRPPLVVLRQ� HVWLPDWHV� WKDW� LQ� ����� SROOXWLRQ�ZDV� UH�

VSRQVLEOH�IRU�³��PLOOLRQ�SUHPDWXUH�GHDWKV�´�)XUWKHU��WKH�FRPPLV�

VLRQ�ZHQW�RQ� WR� VWDWH� WKDW� ³H[SRVXUH� WR�GLUW\�ZDWHU�� DLU�� DQG� VRLO�

SXWV�D�PRUH�WKDQ������WULOOLRQ�GUDLQ�RQ�WKH�JOREDO�HFRQRP\�´�� 
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௅�7KH�DYHUDJH�KRXVHKROG�ZDWHU�XVH�SHU�SHUVRQ�LQ�WKH�8QLWHG�

6WDWHV�LQ������ZDV����JDOORQV��D�GHFUHDVH�RI�VHYHQ�SHUFHQW�IURP�

������7KDW�ILJXUH�UHSUHVHQWV�KRXVHKROGV�WKDW�JHW�ZDWHU�IURP�D�XWLO�

LW\��)RU�KRXVHKROGV�WKDW�VXSSO\�WKHLU�RZQ�ZDWHU��XVXDOO\�YLD�D�

ZHOO��WKH�DYHUDJH�GDLO\�XVH�SHU�SHUVRQ�ZDV����JDOORQV��D�ILYH�SHU�

FHQW�GHFUHDVH���KWWSV���SXEV�HU�XVJV�JRY�SXEOLFDWLRQ�RIU��������� 

 

 

 

 

 

௅�7KH������*/($�DQG�/LQQ�6DQLWDU\�'LVWULFW�ZHOO-WHVWLQJ�SUR�

JUDP�RI����ZHOOV�ORFDWHG�DURXQG�*HQHYD�/DNH�IRXQG�QR�ZHOOV�

ZLWK�(-FROL�EDFWHULD�SUHVHQW�DQG�QR�ZHOOV�H[FHHGHG�WKH�GULQNLQJ�

ZDWHU�VWDQGDUG�IRU�QLWUDWH��� 

 

௅�7KH�OHQJWKV�RI�8�6��ZLQWHUV�DUH�VKRUWHQLQJ��DFFRUGLQJ�WR�GDWD�

JDWKHUHG�IURP�����ZHDWKHU�VWDWLRQV�DFURVV�WKH�FRXQWU\��ZLWK�UHF�

RUGV�GDWLQJ�EDFN�WR�������,Q�PDQ\�DUHDV��WKH�ILUVW�IURVW�RI�ZLQWHU�

DUULYHV�D�PRQWK�ODWHU�WKDQ�LW�GLG�����\HDUV�DJR� KWWSV���

ZZZ�WKHJXDUGLDQ�FRP�XV-QHZV������RFW����XV-ZLQWHU-KDV-VKUXQN

-E\-PRUH-WKDQ-RQH-PRQWK-LQ-���-\HDUV� 

Lake Tides 
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௅�$Q�HFRORJ\�GLYH�ZDV�KHOG�2FWREHU����LQ�:LOOLDPV�%D\��7KLV�LV�

WKH�ILIWK�\HDU�WKDW�/RYHV�3DUN�6&8%$�KDV�KHOG�WKH�GLYH��8QIRUWX�

QDWHO\��WKH�ZHDWKHU�GLGQ¶W�FRRSHUDWH���VR�ZDWHU�FODULW\�ZDV�SRRU� 

 

 

 

 

௅�7KH�&LW\�RI�/DNH�*HQHYD�3ODQ�&RPPLVVLRQ�YRWHG�WR�QRW�UHFRP�

PHQG�FKDQJLQJ�LW�FRPSUHKHQVLYH�SODQ�PDS�WR�DOORZ�IRU�FRPPHU�

FLDO�XVH�RI�ODNHIURQW�SURSHUW\�� 

 

 

௅�,W�ORRNV�DV�LI�WKH�9LOODJH�RI�)RQWDQD�JRYHUQPHQW�ZLOO�EH�FRQVLG�

HULQJ�D�PHPRULDO�SDUN�EHQFK�SURSRVDO�IRU�0LFNL�2¶&RQQHOO��SDVW�

WUXVWHH�DQG�*/($�ERDUG�PHPEHU��� 

 

 

 

 

 

௅�7KH�7RZQ�RI�/LQQ�LV�PRYLQJ�IRUZDUG�RQ�LW�XSGDWHG�FRPSUHKHQ�

VLYH�PDVWHU�SODQ���7KH�QH[W�PHHWLQJ�LV�VFKHGXOHG�IRU�1RYHPEHU�

���DW���S�P� 
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௅�6WDQIRUG�UHVHDUFKHUV�IRXQG�D�OLQN�EHWZHHQ�GURXJKW-UHODWHG�PH�

GLD�FRYHUDJH�DQG�LQFUHDVHG�KRXVHKROG�ZDWHU�VDYLQJV��8VLQJ�&DOL�

IRUQLD¶V�GURXJKW�DV�D�FDVH�VWXG\��WKH�UHVHDUFKHUV�IRXQG�WKDW�IRU�

HYHU\����-DUWLFOH�LQFUHDVH�RYHU�D�WZR-PRQWK�SHULRG��DQ����WR����

SHUFHQW�GHFUHDVH�LQ�ZDWHU�GHPDQG�IROORZHG� � 

 

௅�5HVHDUFKHUV�DW�5LFH�8QLYHUVLW\�KDYH�GLVFRYHUHG�D�PLFUREH�WKDW�

KHOSV�GHJUDGH�GLR[DQH��D�JURXQGZDWHU�FRQWDPLQDQW�DQG�VXVSHFWHG�

FDUFLQRJHQ�IRXQG�DW�WKRXVDQGV�RI�SROOXWHG�ORFDWLRQV�� 

 

-7KHVH�ZRUGV�ZHUH�VXQJ�RYHU����\HDUV�DJR�E\�D�IRON�PXVLF�LFRQ��

'R�WKLQJV�HYHU�FKDQJH"�³/DVW�QLJKW�,�GUHDPHG�,�VDZ�WKH�SODQHW�

IOLFNHU��*UHDW�IRUHVWV�IHOO�OLNH�EXIIDOR��(YHU\WKLQJ�JRW�VLFNHU��$QG�

WR�WKH�ELWWHU�HQG��ELJ�EXVLQHVV�ELFNHUHG��$QG�WKH\�FDOOHG�IRU�WKH�

WKUHH�JUHDW�VWLPXODQWV�RI�WKH�H[KDXVWHG�RQHV��DUWLILFH��EUXWDOLW\��

DQG�LQQRFHQFH��������´�-RQL�0LWFKHOO��&UD]\�&URZ�0XVLF� 

 

 

 

 

 

 

 

 

 



 '>��͛Ɛ�'ĞŶĞǀĂ�tĂƚĞƌƐ�EĞǁƐůĞƩĞƌ�͚'ƌĞĞŶ�KƉƟŽŶ͛ 

 

/Ĩ�ǇŽƵ�ǁŽƵůĚ�ůŝŬĞ�ƚŽ�ĐŚĂŶŐĞ�ǇŽƵƌ�ƐƵďƐĐƌŝƉƟŽŶ�ƚŽ�ƚŚŝƐ�ŶĞǁƐůĞƩĞƌ�
ĨƌŽŵ�Ă�ƉƌŝŶƚĞĚ�ƉĂƉĞƌ�ĐŽƉǇ�ƚŽ�ĂŶ��ĚŽďĞ�ĮůĞ�ƐĞŶƚ�ƚŽ�ǇŽƵƌ�ĞŵĂŝů�
;ĂŶĚ� ĞŶũŽǇ� ƐŽŵĞ� ďĞĂƵƟĨƵů� ĐŽůŽƌ� ƉŚŽƚŽƐ� ƚŽŽͿ͕� ůĞƚ� ƵƐ� ŬŶŽǁ͊�����
�ĚŽďĞ�ŝƐ�Ă�ĨƌĞĞ�ƉƌŽŐƌĂŵ�ĨŽƌ�ǇŽƵƌ�ĐŽŵƉƵƚĞƌ�ŝĨ�ǇŽƵ�ĚŽŶ͛ƚ�ŚĂǀĞ�ŝƚ�
ĂůƌĞĂĚǇ͘� � :ƵƐƚ� ƐĞŶĚ� ĂŶ� ĞŵĂŝů� ƚŽ� ŐůĞĂ͘ŽĸĐĞϭΛŐŵĂŝů͘ĐŽŵ� Žƌ�
ŐůĞĂĂĚŵŝŶΛŐĞŶĞǀĂŽŶůŝŶĞ͘ĐŽŵ�ǁŝƚŚ�ǇŽƵƌ�ŶĂŵĞ�ĂŶĚ�ƌĞƋƵĞƐƚ�ƚŽ�
ƌĞĐĞŝǀĞ� ĞŵĂŝůĞĚ� ŶĞǁƐůĞƩĞƌƐ͘� zŽƵ� ĐĂŶ� ĂůƐŽ� ŐŝǀĞ� ƵƐ� Ă� ĐĂůů� Ăƚ���
;ϮϲϮͿ�Ϯϰϱ-ϰϱϯϮ�ǁŝƚŚ�ƚŚŝƐ�ŝŶĨŽƌŵĂƟŽŶ͘ 
 

�ŶĚ�ŝĨ�ǇŽƵ�ĮŶĚ�ǇŽƵ�ŵŝƐƐ�ƚŚĞ�ƉƌŝŶƚĞĚ�ĐŽƉŝĞƐ͕�ũƵƐƚ�ůĞƚ�ƵƐ�ŬŶŽǁ�ĂŶĚ�
ǁĞ�ĐĂŶ�ĐŚĂŶŐĞ�ǇŽƵƌ�ƐƵďƐĐƌŝƉƟŽŶ͘� 

 

 

 

 

 

 

&ĞĞů�ĨƌĞĞ�ƚŽ�ƐŚĂƌĞ�ǇŽƵƌ�'ĞŶĞǀĂ 

tĂƚĞƌƐ�ǁŝƚŚ�ŽƚŚĞƌƐ͘� 

WůĞĂƐĞ�ƌĞĐǇĐůĞ�ǇŽƵƌ�ŶĞǁƐůĞƩĞƌƐ� 

ǁŚĞŶ�ǇŽƵ�ĂƌĞ�ĚŽŶĞ�ĞŶũŽǇŝŶŐ�ƚŚĞŵ͊� 

dŚŝƐ�ƉƵďůŝĐĂƟŽŶ�ƉƌŝŶƚĞĚ�ŽŶ�ƌĞĐǇĐůĞĚ�ƉĂƉĞƌ 



'ĞŶĞǀĂ�>ĂŬĞ��ŶǀŝƌŽŶŵĞŶƚĂů��ŐĞŶĐǇ 

�ŽŶƚƌŝďƵƟŽŶ�&Žƌŵ 

z�^͕�/�ǁĂŶƚ� ƚŽ�ŚĞůƉ�'ĞŶĞǀĂ�>ĂŬĞ��ŶǀŝƌŽŶŵĞŶƚĂů��ŐĞŶĐǇ� ŝŶ�ƚŚĞŝƌ�
ĞīŽƌƚƐ� ƚŽ�ƉƌŽƚĞĐƚ� ĂŶĚ�ƉƌĞƐĞƌǀĞ�'ĞŶĞǀĂ� >ĂŬĞ� ĨŽƌ� ŐĞŶĞƌĂƟŽŶƐ� ƚŽ�
ĐŽŵĞ͘���ŶĐůŽƐĞĚ�ŝƐ�ŵǇ�ƚĂǆ�ĚĞĚƵĐƟďůĞ�ĐŽŶƚƌŝďƵƟŽŶ�ĨŽƌ�ϮϬϭϳ͘ 
EĂŵĞ�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ 

�ĚĚƌĞƐƐ�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ 

ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ� 

�ŵĂŝů�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ 

WŚŽŶĞ�EƵŵďĞƌ�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ� 

ͺͺͺ�tĂŶƚ�ƚŽ�ƐĂǀĞ�ƉĂƉĞƌ͍��ŚĞĐŬ�ŚĞƌĞ�ŝĨ�ǇŽƵ�ƉƌĞĨĞƌ�ƚŽ�ƌĞĐĞŝǀĞ�
ĞŵĂŝů�ƌĂƚŚĞƌ�ƚŚĂŶ�ƉƌŝŶƚĞĚ�ŶĞǁƐůĞƩĞƌƐ͘� 

/Ĩ�ǇŽƵ�ĂƌĞ�ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�ƌĞĐĞŝǀŝŶŐ�Ă�ĐŽƉǇ�ŽĨ�ĂŶǇ�ŽĨ�ƚŚĞ�ĨŽůůŽǁŝŶŐ 
�ƉƵďůŝĐĂƟŽŶƐ͕�ĐŝƌĐůĞ�ƚŚĞ�ƟƚůĞ�ďĞůŽǁ͘ 

DĂŝů�ƚŚŝƐ�ĨŽƌŵ�ǁŝƚŚ�ǇŽƵƌ�ĐŽŶƚƌŝďƵƟŽŶ�ƚŽ͗ 

'>����ŽŶƚƌŝďƵƟŽŶƐ 
WK��Ky�ϵϭϰ 

tŝůůŝĂŵƐ��ĂǇ͕�t/�ϱϯϭϵϭ 

'ĞŶĞǀĂ�tĂƚĞƌƐ�&Ăůů�ϮϬϭϳ 

· ^ĞĚŝŵĞŶƚƐ�Θ�>ĂŬĞ�,ŝƐƚŽƌǇ� 

· 'ĞŶĞǀĂ�>ĂŬĞ�hƐĞ�ZĞƉŽƌƚ� 

· 'ĞŶĞǀĂ�>ĂŬĞ͛Ɛ��ƋƵĂƟĐ�WůĂŶƚƐ 

· 'ĞŶĞǀĂ�>ĂŬĞ͛Ɛ�tĂƚĞƌ�YƵĂůŝƚǇ� 

· 'ĞŶĞǀĂ�>ĂŬĞ͛Ɛ��ƵĚŐĞƚ� 

· 'ĞŶĞǀĂ�>ĂŬĞ�Θ��ŽĂƟŶŐ 

· 'ĞŶĞǀĂ�>ĂŬĞ�DĂŶĂŐĞŵĞŶƚ�
WůĂŶ� 

· 'ƌŽƵŶĚǁĂƚĞƌ�Θ�'ĞŶĞǀĂ�>ĂŬĞ 

· 'ĞŶĞǀĂ�>ĂŬĞ��ŽŽŬ 

· 'ƌŽƵŶĚǁĂƚĞƌ�&ůŽǁ�DŽĚĞů�ĨŽƌ�
'ĞŶĞǀĂ�>ĂŬĞ� 

· 'ƌŽƵŶĚǁĂƚĞƌ��ĂƚĂ��ŽŵƉŝůĂƟŽŶ�
ĨŽƌ�'ĞŶĞǀĂ��ƌĞĂ 

· 'ƌŽƵŶĚǁĂƚĞƌ�WƵŵƉŝŶŐ�EĞĂƌ�
'ĞŶĞǀĂ�>ĂŬĞ 

· ^ǁŝŵŵĞƌ͛Ɛ�/ƚĐŚ 

Thank you for 
your support! 



 

WŚŽƐƉŚŽƌƵƐ� ŝƐ� ƚŚĞ� ŵŽƐƚ� ƉƌŽďůĞŵĂƟĐ�
ƉŽůůƵƚĂŶƚ�ŝŶ�ƚŚĞ�ůĂŬĞ͘��DŽƐƚ�ůĂǁŶƐ�ŝŶ�ŽƵƌ�ĂƌĞĂ�
ĚŽŶ͛ƚ� ŶĞĞĚ� ƉŚŽƐƉŚŽƌƵƐ͘� tŚĞŶ� ůĂǁŶ�
ĨĞƌƟůŝǌĞƌƐ�ƌƵŶ�Žī�ŝŶƚŽ�ƚŚĞ�'ĞŶĞǀĂ��ĂƐŝŶ͕�ƚŚĞǇ�
ĨĞĞĚ� ƚŚĞ� ƵŶƐŝŐŚƚůǇ͕� ƐŵĞůůǇ� ĂŶĚ� ƉŽƚĞŶƟĂůůǇ�
ƚŽǆŝĐ�ĂůŐĂů�ďůŽŽŵ�ĂŶĚ�ƉƌŽŵŽƚĞ�ƚŚĞ�ŐƌŽǁƚŚ�ŽĨ�
ǁĞĞĚƐ�ŝŶ�ƚŚĞ�ůĂŬĞ͘ 

 

h^��K&�W,K^W,KZh^�&�Zd/>/��Z^�/E�
d,��'�E�s��>�<��^,KZ�>/E���Z��^�

/^�Z�'h>�d��͘� 
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