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&KDSWHU��

3XUSRVH�DQG�1HHG

'HVLJQV�RI�WKH�SUHDSSUDLVDO�OHYHO�DOWHUQDWLYHV�SUHVHQWHG�LQ�WKLV�UHSRUW�ZHUH
EDVHG�RQ�WKH�DELOLW\�RI�WKH�DOWHUQDWLYHV�WR�UHGXFH�VDOLQLW\�LQ�WKH�6DOWRQ�6HD
�6HD���WR�PDLQWDLQ�DQ�DFFHSWDEOH�ZDWHU�VXUIDFH�HOHYDWLRQ�LQ�WKH�6DOWRQ�6HD�
DQG�WR�XVH�SURYHQ�WHFKQRORJ\���&RVWV�DUH�SUHVHQWHG�IRU�LQIRUPDWLRQ�LQ�IXWXUH
VFUHHQLQJ���1R�FRQFOXVLRQV�DUH�SUHVHQWHG�UHJDUGLQJ�ZKHWKHU�RU�QRW�WKH
DOWHUQDWLYHV�VKRXOG�EH�UHWDLQHG�IRU�IXUWKHU�FRQVLGHUDWLRQ�

3XUSRVH�DQG�6FRSH�RI�6WXG\

7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�GHYHORS�DOWHUQDWLYHV�WKDW�ZRXOG�UHGXFH
VDOLQLW\�WR�QR�PRUH�WKDQ����SDUWV�SHU�WKRXVDQG��SSW��DQG�WR�PDLQWDLQ�D�ZDWHU
VXUIDFH�HOHYDWLRQ�LQ�WKH�6DOWRQ�6HD�WR�DERXW������PHDQ�VHD�OHYHO��P�V�O���
XVLQJ�SURYHQ�WHFKQRORJ\�

7KH�6DOWRQ�6HD�SUREOHPV�DUH�PDQ\�DQG�FRPSOH[�EHFDXVH�WKH�6HD�LV�DQ
LQWHJUDO�SDUW�RI�D�G\QDPLF�K\GURORJLF�V\VWHP���7KH�SK\VLFDO�SUREOHPV�RI�WKH
6HD�DUH�GLUHFWO\�UHODWHG�WR�WKH�FKDUDFWHULVWLFV�RI�LQIORZ��WR�K\GURORJLF�IDFWRUV
LQ�WKH�EDVLQ��DQG�WR�WKH�JHRPHWU\�RI�WKH�EDVLQ�DQG�WKH�6HD���7KH�VDOLQLW\
FRQFHQWUDWLRQ�DQG�WKH�ZDWHU�OHYHO�SUREOHPV�ZLOO�EH�GLVFXVVHG�LQ�WKLV
GRFXPHQW�

%HFDXVH�RI�6DOWRQ�6HDªV�SUHVHQW�SK\VLFDO��FKHPLFDO��DQG�ELRORJLFDO
FKDUDFWHULVWLFV��WKH�6HD�IDOOV�VKRUW�RI�LWV�SRWHQWLDO�FRQWULEXWLRQ�WRZDUG
QDWLRQDO��UHJLRQDO��DQG�ORFDO�QHHGV�IRU�UHFUHDWLRQ�RSSRUWXQLW\��ZLOGOLIH
FRQVHUYDWLRQ��DQG�FRPPXQLW\�HQKDQFHPHQW���7KHVH�FKDUDFWHULVWLFV�DUH
GLVFXVVHG�LQ�RWKHU�GRFXPHQWV�DQG�DUH�RXWVLGH�WKH�VFRSH�RI�WKLV�UHSRUW�

'HVFULSWLRQ�RI�WKH�$UHD

/RFDWHG�DW�WKH�ERWWRP�RI�WKH�6DOWRQ�6HD�EDVLQ��WKH�6DOWRQ�6HD�KDV�D�VXUIDFH
HOHYDWLRQ�RI�DERXW������IHHW�P�V�O���������DQG�DQ�HVWLPDWHG�VXUIDFH�DUHD�RI
��������DFUHV������VTXDUH�PLOHV�>PL�@����7KH�6HD�LV�DERXW����PLOHV�ORQJ�DQG
���PLOHV�ZLGH���$W�LWV�FXUUHQW�HOHYDWLRQ��WKH�6HD�KDV�D�PD[LPXP�GHSWK�RI
���IHHW��ZLWK�LWV�ORZHVW�HOHYDWLRQ�DW�DSSUR[LPDWHO\������IHHW�P�V�O���7KH�
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6DOWRQ�6HD�KDV�D�YROXPH�RI�DSSUR[LPDWHO\�����PLOOLRQ�DFUH�IHHW���$QQXDO
LQIORZV�RI�DSSUR[LPDWHO\�����PLOOLRQ�DFUH�IHHW�FRQWULEXWH�DERXW���PLOOLRQ�WRQV
RI�DGGLWLRQDO�VDOW��

7KH�6DOWRQ�6HD�EDVLQ�LV�D�EHORZ�VHD�OHYHO�WRSRJUDSKLF�GHSUHVVLRQ�H[WHQGLQJ
IURP�3DOP�6SULQJV��&DOLIRUQLD��RQ�WKH�QRUWK��WR�QHDU�WKH�*XOI�RI�&DOLIRUQLD�
RQ�WKH�VRXWK���7KLV�DUHD�KDV��LQ�WKH�UHFHQW�JHRORJLF�SDVW��XQGHUJRQH�F\FOHV�RI
ILOOLQJ�ZLWK�ZDWHU�DQG�HYDSRUDWLQJ�DV�WKH�&RORUDGR�5LYHU�PDGH�UDGLFDO�FRXUVH
FKDQJHV��:DWHUV����������/DNH�&DKXLOOD��WKH�PRVW�UHFHQW�SUHGHFHVVRU�WR�WKH
6DOWRQ�6HD��DW�RQH�WLPH�KDG�D�VXUIDFH�HOHYDWLRQ�VOLJKWO\�DERYH�VHD�OHYHO���7KH
ODVW�ILOOLQJ�RI�/DNH�&DKXLOOD�KDV�EHHQ�GDWHG�DW�����WR�����\HDUV�DJR��&RORUDGR
5LYHU�%RDUG�RI�&DOLIRUQLD��������

%HWZHHQ�WKH�WLPH�RI�WKH�HYDSRUDWLRQ�RI�/DNH�&DKXLOOD�DQG�WKH�UHFHQW
IRUPDWLRQ�RI�WKH�6DOWRQ�6HD��WKH�DUHD�ZDV�VLPLODU�WR�WKH�EDUH�GHVHUW�
FKDUDFWHULVWLF�RI�SUHVHQW�GD\�EDVLQV�HDVW�RI�WKH�6HD�

7KH�6DOWRQ�6HD�EDVLQ�FRPSULVHV�PRUH�WKDQ���������DFUHV�RI�DJULFXOWXUDO�ODQG
�XSGDWHG�IURP�WKH������UHSRUW¦,QWHULRU�DQG�5HVRXUFHV�$JHQF\�RI�&DOLIRUQLD
>5$&@����%HFDXVH�WKHUH�LV�QR�RXWOHW�IURP�WKH�EDVLQ��HYDSRUDWLRQ�LV�WKH�RQO\
HVFDSH�IRU�ZDWHU�WKDW�HQWHUV�LW���+LJK�WHPSHUDWXUHV�DQG�ORZ�KXPLGLW\
FRQWULEXWHG�WR�UDSLG�HYDSRUDWLRQ�RI�WKH�ZDWHU�WKDW�RFFDVLRQDOO\�ILOOHG�/DNH
&DKXLOOD��OHDYLQJ�D�VDOW\�FUXVW�RQ�WKH�EDVLQ�IORRU���7KRVH�VDPH�IDFWRUV�DUH�DW
ZRUN�RQ�WRGD\
V�6DOWRQ�6HD��UHVXOWLQJ�LQ�DSSUR[LPDWHO\�����IHHW�RI
HYDSRUDWLRQ�SHU�\HDU�

+LVWRU\

7KH�PRGHUQ�GD\�6DOWRQ�6HD��RIWHQ�UHIHUUHG�WR�DV�WKH�ODUJHVW�PDQPDGH�ZDWHU
ERG\�LQ�&DOLIRUQLD��ZDV�IRUPHG�LQ�ODWH������DV�WKH�UHVXOW�RI�D�EUHDN�LQ�D
WHPSRUDU\�OHYHH�DORQJ�WKH�&RORUDGR�5LYHU��,QWHULRU�DQG�5$&����������)RU�D
SHULRG�RI�DERXW����PRQWKV�DIWHU�WKH�EUHDFK��WKH�&RORUDGR�5LYHU�IORZHG�LQWR
WKH�EHORZ�VHD�OHYHO�GHSUHVVLRQ��WKHQ�NQRZQ�DV�WKH�6DOWRQ�6LQN��ILOOLQJ�LW�WR�D
GHSWK�RI�PRUH�WKDQ����IHHW�DERYH�LWV�ORZHVW�HOHYDWLRQ���

6LQFH�WKDW�WLPH��WKH�ZDWHU�OHYHO�LQ�WKH�6HD�KDV�EHHQ�VHHNLQJ�D�EDODQFH
EHWZHHQ�WKH�KDUVK�GHVHUW�IRUFHV�WKDW�H[WUDFW�ZDWHU�E\�HYDSRUDWLRQ�DQG
LQIORZV�RI�ZDWHU�IURP�VXUIDFH�DQG�VXEVXUIDFH�VRXUFHV���)RU�D�WLPH�IROORZLQJ
FORVXUH�RI�WKH�EUHDN�LQ�WKH�OHYHH��ZDWHU�OHYHOV�GHFOLQHG�UDSLGO\�DV�HYDSRUDWLRQ
JUHDWO\�H[FHHGHG�LQIORZ���$�PLQLPXP�OHYHO�ZDV�UHDFKHG�LQ�WKH�����V��DIWHU
ZKLFK�WKH�OHYHO�RI�WKH�6HD�RQFH�DJDLQ�EHJDQ�WR�ULVH��GXH��LQ�PDMRU�SDUW��WR
LPSRUWDWLRQ�RI�ZDWHU�IRU�DJULFXOWXUH���6LQFH�WKHQ��PD[LPXP�HOHYDWLRQV�ZHUH
UHDFKHG�RQO\�WR�EH�H[FHHGHG�LQ�IROORZLQJ�\HDUV���7KH�OHYHO�RI�WKH�6HD�KDV�EHHQ
VWHDGLO\�ULVLQJ�VLQFH�WKH�HPHUJHQFH�RI�DJULFXOWXUH�LQ�WKH�DUHD�WR�D�FXUUHQW
HOHYDWLRQ�RI�DSSUR[LPDWHO\������IHHW�P�V�O�
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'XULQJ�WKH�FRXUVH�RI�KLVWRULFDO�FKDQJHV�LQ�WKH�6HD
V�ZDWHU�EDODQFH��LWV
VDOLQLW\�KDV�DOVR�FKDQJHG���$W�WKH�WLPH�RI�WKH�OHYHH�EUHDN��WKH�VDOLQLW\�RI�WKH
6HD�ZDV�DERXW�WKDW�RI�WKH�&RORUDGR�5LYHU��EXW�EHFDXVH�RI�HYDSRUDWLYH
FRQFHQWUDWLRQ�DQG�UHGLVVROXWLRQ�RI�ODNHEHG�VDOW�GHSRVLWV��WKH�VDOLQLW\�EHJDQ�WR
ULVH�DV�ZDWHU�OHYHOV�IHOO�WRZDUG�WKH�PLQLPXP�OHYHO�RI�WKH�����V��

6XEVHTXHQWO\��DV�ZDWHU�ZDV�LPSRUWHG�IRU�LUULJDWLRQ��VDOW�ORDGV�IURP�LUULJDWLRQ
GUDLQDJH�DQG�UHWXUQ�IORZV�DGGHG�VDOW�WR�WKH�ZDWHU�ERG\���$V�DJULFXOWXUH
H[SDQGHG�DQG�ZDWHU�LPSRUWDWLRQ�LQFUHDVHG��QRW�RQO\�GLG�WKH�6HD
V�ZDWHU�OHYHO
LQFUHDVH��EXW�VDOLQLW\�DOVR�URVH�VWHDGLO\��HYHQWXDOO\�VXUSDVVLQJ�WKDW�RI
DYHUDJH�RFHDQ�VDOLQLWLHV���7RGD\��WKH�6HD
V�VDOLQLW\�KDV�UHDFKHG�LWV�KLJKHVW
KLVWRULFDO�OHYHO�RI�DSSUR[LPDWHO\����SSW��RU�D�OHYHO�DERXW����SHUFHQW�JUHDWHU
WKDQ�WKDW�RI�WKH�RFHDQ�

/DQG�RZQHUVKLS�LV�W\SLFDOO\�LQ�D�FKHFNHUERDUG�SDWWHUQ��ZLWK�VHFWLRQV
DOWHUQDWLQJ�EHWZHHQ�)HGHUDO�DQG�SULYDWH�RZQHUVKLS���0XFK�RI�WKH�QRUWK
VKRUH�LV�RZQHG�E\�WKH�7RUUHV�0DUWLQH]�'HVHUW�&DKXLOOD�,QGLDQV���7KH
QRUWKHDVW�VKRUHOLQH�KDV�EHHQ�OHDVHG�WR�&DOLIRUQLD�IRU�XVH�DV�WKH�6DOWRQ�6HD
6WDWH�5HFUHDWLRQ�$UHD�

,Q������DQG�������WKH�3UHVLGHQW�RI�WKH�8QLWHG�6WDWHV�H[HFXWHG�3XEOLF�:DWHU
5HVHUYH�2UGHU�1XPEHUV����DQG������UHVSHFWLYHO\��IRU�ZLWKGUDZDO�RI�ODQGV
ORFDWHG�LQ�DQG�VXUURXQGLQJ�WKH�6DOWRQ�6HD���7KH�3XEOLF�:DWHU�5HVHUYH
FRQVLVWV�RI���������DFUHV�RI�SXEOLF�ODQG�O\LQJ�EHORZ�DQ�HOHYDWLRQ�RI������IHHW��
7KHVH�ODQGV�ZHUH�GHVLJQDWHG�DV�D�UHSRVLWRU\�WR�UHFHLYH�DQG�VWRUH�DJULFXOWXUDO�
VXUIDFH��DQG�VXEVXUIDFH�GUDLQDJH�ZDWHUV��DSSHQGL[�)��&XUULH�HW�DO����������
7KH�6WDWH�RI�&DOLIRUQLD�GHVLJQDWHG�WKH�6HD�IRU�WKLV�VDPH�SXUSRVH�LQ������

/DQG��UHFUHDWLRQDO��DQG�HFRORJLFDO�YDOXHV�DVVRFLDWHG�ZLWK�WKH�6HD�KDYH
GHFOLQHG�RYHU�WKH�ODVW�GHFDGH��GXH��LQ�ODUJH�SDUW��WR�WKH�ULVLQJ�VDOLQLW\�DQG
VXUIDFH�HOHYDWLRQ���7KH�GHVLUH�WR�UHJDLQ�WKRVH�YDOXHV�WR�WKH�ODUJHVW�H[WHQW
SRVVLEOH�KDV�SURPSWHG�WKH�LQYHVWLJDWLRQV�GRFXPHQWHG�LQ�WKLV�UHSRUW�

6DOLQLW\�&RQFHQWUDWLRQ�3UREOHPV

)RU�WKH�ODVW����\HDUV��WKH�SUREOHP�WKDW�KDV�KDG�WKH�PRVW�DWWHQWLRQ�KDV�EHHQ
VDOLQLW\���7KDW�SUREOHP�KDV�EHFRPH�PRUH�SUHVVLQJ�RYHU�WKH�SDVW����\HDUV�DV
VDOLQLW\�FRQFHQWUDWLRQV�KDYH�VXUSDVVHG�WKDW�RI�WKH�RFHDQ���0HDVXUHPHQWV
LQGLFDWHG�WKDW�WKH�VDOW�FRQFHQWUDWLRQ�DW�WKH�HQG�RI������ZDV�DERXW����SSW�
ZKLFK�LV���SSW�KLJKHU�WKDQ�DYHUDJH�RFHDQ�VDOLQLW\���$Q�HVWLPDWHG���PLOOLRQ
WRQV�RI�VDOW�IORZ�LQWR�WKH�6HD�HDFK�\HDU�DQG�DUH�OHIW�EHKLQG�DV�WKH�ZDWHU
HYDSRUDWHV���7KLV�UDWH�RI�VDOW�LQIORZ�FDXVHV�DQ�LQFUHDVH�LQ�VDOLQLW\�RI�DERXW
�����SSW�HDFK�\HDU��SURYLGHG�WKH�YROXPH�RI�ZDWHU�LQ�WKH�6HD�UHPDLQV
XQFKDQJHG��
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,GHDOO\��IRU�WKH�VDOWZDWHU�VSHFLHV�RI�ILVK�DQG�RWKHU�DTXDWLF�OLIH�LQ�WKH�6HD��D
VDOLQLW\�OHYHO�HTXLYDOHQW�WR�RFHDQ�ZDWHU��DURXQG����SSW��VKRXOG�SUHYDLO��
+RZHYHU��ELRORJLVWV�UHJDUG�D�VDOLQLW\�OHYHO�RI�EHWZHHQ����SSW�DQG����SSW�DV
DGHTXDWH���:LWK�LQFUHDVLQJ�VDOLQLW\��VXUYLYDO�RI�WKH�ILVK�LQ�WKH�6HD�LV�LQ
MHRSDUG\���7KH�OLPLWHG�UHSURGXFWLYH�VXFFHVV�RI�VRPH�RUJDQLVPV�KDV�SODFHG
SK\VLRORJLFDO�VWUHVVHV�RQ�WKH�ILVKHU\�IRRG�FKDLQ��DV�ZHOO�DV�ILVK�HJJV��ODUYDH�
DQG�DGXOW�ILVK���$W�VRPH�OHYHO��RQH�RU�PRUH�RI�WKH�OLQNV�ZLOO�ILQDOO\�EUHDN���$W
WKLV�SRLQW��WKH�ILVKHU\�ZLOO�JUDGXDOO\�RU�VXGGHQO\�EH�ORVW��GHSHQGLQJ�RQ�WKH
OLQN�WKDW�LV�EURNHQ�ILUVW���

+LJK�VDOLQLW\�DOVR�WHQGV�WR�GLVFRXUDJH�UHFUHDWLRQDO�XVH�RI�WKH�6HD�IRU�ERG\
FRQWDFW�VSRUWV��VXFK�DV�VZLPPLQJ�DQG�ZDWHU�VNLLQJ���,Q�JHQHUDO��KLJKO\�VDOLQH
ZDWHU�FDQ�EH�LUULWDWLQJ�WR�WKH�H\HV�DQG�VNLQ�

+LJKHU�VDOLQLW\�DOVR�FDXVHV�LQFUHDVHG�FRUURVLRQ�RI�ERDWV�DQG�RWKHU
UHFUHDWLRQDO�HTXLSPHQW���:LWK�LQFUHDVLQJ�VDOLQLW\��WKHUH�KDV�EHHQ�D�JUDGXDO
GHFOLQH�LQ�ZDWHU�UHODWHG�UHFUHDWLRQDO�XVH�RI�WKH�6HD���)LJXUH���SUHVHQWV
KLVWRULFDO�FKDQJHV�LQ�WKH�6HDªV�VDOLQLW\�DQG�HOHYDWLRQ�

:DWHU�/HYHO�3UREOHPV

,Q�DGGLWLRQ�WR�VDOLQLW\��D�VHFRQG�PDMRU�SUREOHP�LV�ZDWHU�OHYHO�IOXFWXDWLRQ��
7KH�6HD
V�HOHYDWLRQ�LV�D�EDODQFH�EHWZHHQ�LQIORZ�DQG�HYDSRUDWLRQ��DQG�LW
QRUPDOO\�IOXFWXDWHV�ZLWKLQ���IRRW�GXULQJ�D�JLYHQ�\HDU���,Q�WKH�KLVWRU\�RI�WKH
6HD��WKH�HOHYDWLRQ�URVH�TXLFNO\�WR�LWV�KLJKHVW�SRLQW�RI�FORVH�WR������IHHW�P�V�O�
GXULQJ�LWV�IRUPDWLRQ�DQG�WKHQ�IHOO�WR�DURXQG������IHHW�P�V�O��XQWLO�WKH
LQWURGXFWLRQ�RI�DJULFXOWXUH�WR�WKH�DUHD�LQ�WKH�HDUO\�����V���6LQFH�WKDW�WLPH��LW
KDV�VWHDGLO\�LQFUHDVHG�WR�LWV�SUHVHQW�KHLJKW�RI��DSSUR[LPDWHO\������IHHW�P�V�O��
&KDQJHV�LQ�LQIORZ�WR�DQG�HYDSRUDWLRQ�IURP�WKH�6HD�KDYH�FDXVHG�FRQWLQXDOO\
FKDQJLQJ�ZDWHU�OHYHOV�GXULQJ�PXFK�RI�WKH�6HD
V�H[LVWHQFH��

:DWHU�OHYHO�IOXFWXDWLRQV�DUH�D�VHULRXV�SUREOHP�DV�FRQGLWLRQV�RI�LQIORZ�DQG
HYDSRUDWLRQ�FKDQJH���%RWK�WKH�&RDFKHOOD�9DOOH\�:DWHU�'LVWULFW�DQG�WKH
,PSHULDO�,UULJDWLRQ�'LVWULFW��WKH�LUULJDWLRQ�GLVWULFWV�LQ�WKH�DUHD��KDYH�KDG
OHJDO�DFWLRQ�EURXJKW�DJDLQVW�WKHP�IRU�GDPDJHV�WR�VKRUHOLQH�SURSHUW\�EHFDXVH
RI�LQXQGDWLRQ���:DWHU�OHYHO�IOXFWXDWLRQV�DUH�GLVUXSWLYH�WR�XVLQJ�WKH�6HD�DQG
DGMRLQLQJ�ODQG���

7KH�JHQWOH�VORSHV�RI�WKH�ODQG�XQGHU�DQG�DURXQG�WKH�6HD�FDXVH�D�VLJQLILFDQW
FKDQJH�LQ�WKH�VKRUHOLQH�ZLWK�D�UHODWLYHO\�LQVLJQLILFDQW�FKDQJH�LQ�ZDWHU�OHYHO��
6KRUHOLQH�GHYHORSPHQWV�DUH�EHLQJ�IORRGHG�DV�WKH�ZDWHU�OHYHO�ULVHV��DQG
FKDQJHV�LQ�ZDWHU�OHYHO�DIIHFW�ERWK�SULYDWH�DQG�SXEOLF�IDFLOLWLHV���$V�WKH�ZDWHU�
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Figure 1.&Historical salinity and elevation through time.

OHYHO�LQFUHDVHV��WKHUH�DUH�DGGLWLRQDO�FRVWV�LQ�OHYHH�FRQVWUXFWLRQ�DQG
PDLQWHQDQFH���0LOOLRQV�RI�GROODUV�KDYH�EHHQ�VSHQW�WU\LQJ�WR�VROYH�WKHVH�LVVXHV
DORQH���,Q�DGGLWLRQ��DJULFXOWXUDO�GUDLQDJH�ZRXOG�EH�DGYHUVHO\�DIIHFWHG�E\
ZDWHU�OHYHOV�KLJKHU�WKDQ�WKRVH�SUHVHQWO\�SUHYDLOLQJ�

$XWKRULW\

/RFDO�DXWKRULW\�WR�SXUVXH�UHPHGLHV�WR�SUREOHPV�IDFLQJ�WKH�6DOWRQ�6HD�FRPHV
IURP�WKH�IRUPDWLRQ�RI�WKH�6DOWRQ�6HD�$XWKRULW\��$XWKRULW\��E\�D�-RLQW�3RZHUV
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$JUHHPHQW�RQ�-XQH�����������7KLV�DJUHHPHQW�EHWZHHQ�WKH�&RDFKHOOD�9DOOH\
:DWHU�'LVWULFW��,PSHULDO�,UULJDWLRQ�'LVWULFW��,PSHULDO�&RXQW\��DQG�5LYHUVLGH
&RXQW\�HVWDEOLVKHG�WKH�$XWKRULW\�DV�D�UHFRJQL]HG�6WDWH�DJHQF\���7KH
$XWKRULW\�ZDV�IRUPHG�WR�ZRUN�ZLWK�&DOLIRUQLD�6WDWH�DJHQFLHV��)HGHUDO
DJHQFLHV��DQG�WKH�5HSXEOLF�RI�0H[LFR�WR�GHYHORS�SURJUDPV�WKDW�ZRXOG
FRQWLQXH�EHQHILFLDO�XVH�RI�WKH�6DOWRQ�6HD���,Q�WKH�DJUHHPHQW��§EHQHILFLDO�XVH¨
LQFOXGHV�

� 'HSRVLWRU\�RI�DJULFXOWXUDO�GUDLQDJH��VWRUP�ZDWHU��DQG�ZDVWHZDWHU
IORZV¦WKH�SULPDU\�SXUSRVH�RI�WKH�6HD

� 3URWHFWLRQ�RI�HQGDQJHUHG�VSHFLHV��ILVKHULHV��DQG�ZDWHUIRZO

� 5HFUHDWLRQ

7KH�6DOWRQ�6HD�$XWKRULW\�LV�D�SXEOLF�DJHQF\�IRUPHG�XQGHU�WKH�SURYLVLRQV�RI
$UWLFOHV�,�DQG�,,��&KDSWHU����'LYLVLRQ����7LWOH���RI�WKH�JRYHUQPHQW�FRGH�RI�WKH
6WDWH�RI�&DOLIRUQLD�IRU�WKH�SXUSRVH�RI�§GLUHFWLQJ�DQG�FRRUGLQDWLQJ�DFWLYLWLHV
UHODWLQJ�WR�LPSURYHPHQW�RI�ZDWHU�TXDOLW\�DQG�VWDELOL]DWLRQ�RI�ZDWHU
HOHYDWLRQV�DQG�WR�HQKDQFH�UHFUHDWLRQDO�DQG�HFRQRPLF�GHYHORSPHQW�SRWHQWLDO
RI�WKH�6DOWRQ�6HD�DQG�RWKHU�EHQHILFLDO�XVHV��UHFRJQL]LQJ�WKH�LPSRUWDQFH�RI�WKH
6DOWRQ�6HD�IRU�WKH�FRQWLQXDWLRQ�RI�WKH�G\QDPLF�DJULFXOWXUDO�HFRQRP\�RI
,PSHULDO�DQG�5LYHUVLGH�&RXQWLHV�¨��)HGHUDO�DXWKRULW\�WR�SDUWLFLSDWH�LV�D
UHVXOW�RI�WKH�HQDFWPHQW�RI�7LWOH�����3XEOLF�/DZ����������5HFODPDWLRQ�3URMHFWV
$XWKRUL]DWLRQ�DQG�$GMXVWPHQW�$FW�RI�������GDWHG�2FWREHU�����������DOORZLQJ
)HGHUDO�H[SHQGLWXUH�RI�XS�WR�����PLOOLRQ�IRU�§LQYHVWLJDWLRQ�DQG�GHYHORSPHQW
RI�D�PHWKRG�RU�FRPELQDWLRQ�RI�PHWKRGV¨�WR�DGGUHVV�VDOLQLW\�SUREOHPV�DW�WKH
6DOWRQ�6HD���7KLV�OHJLVODWLRQ�DOVR�UHTXLUHG�QRQ�)HGHUDO�HQWLWLHV�WR�DW�OHDVW
PDWFK�)HGHUDO�H[SHQGLWXUHV�

3DUWLFLSDQWV

7KH�SULQFLSDO�SDUWLFLSDQWV�LQ�WKLV�DSSUDLVDO�HYDOXDWLRQ�DUH�WKH�$XWKRULW\�DQG
WKH�%XUHDX�RI�5HFODPDWLRQ��5HFODPDWLRQ����7KH�6DOWRQ�6HD�3ODQQLQJ�DQG
5HVHDUFK�$JUHHPHQW��$JUHHPHQW��KDV�EHHQ�H[HFXWHG�EHWZHHQ�WKHVH�WZR
DJHQFLHV���7KLV�$JUHHPHQW�GHVFULEHV�WKH�UHODWLRQVKLSV�DPRQJ�WKH�SDUWLHV��WKH
UHVSRQVLELOLWLHV�RI�WKH�SDUWLHV��FRVW�VKDULQJ�DUUDQJHPHQWV��DQG�WKH
IUDPHZRUN�IRU�DFFRPSOLVKLQJ�VWXG\�DFWLYLWLHV���$W�OHDVW����SHUFHQW�RI�WKH
VWXG\�FRVW�LV�ERUQH�E\�WKH�QRQ�)HGHUDO�SDUWLFLSDQWV��WKH�UHPDLQGHU�LV
SURYLGHG�E\�5HFODPDWLRQ���

$�7HFKQLFDO�$GYLVRU\�&RPPLWWHH��7$&��KDV�EHHQ�HVWDEOLVKHG�WR�SURYLGH
WHFKQLFDO�DGYLFH�WR�WKH�6DOWRQ�6HD�$XWKRULW\���7KH�7$&�LV�FRPSRVHG�RI�VWDII
IURP�WKH�LQGLYLGXDO�$XWKRULW\�PHPEHU�DJHQFLHV�ZKR�KDYH�NQRZOHGJH�RI�WKH
6HD�DQG�KDYH�WKH�DELOLW\�WR�ZRUN�WRJHWKHU�WR�DGGUHVV�LWV�SUREOHPV��
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5HFODPDWLRQ�DQG�WKH�$XWKRULW\�ZRUN�ZLWK�WKH�7$&�WR�GHYHORS�VWXG\�WDVNV
DQG�HQVXUH�WKDW�WKH�VWXG\�SURJUHVV�PHHWV�WKH�QHHGV�RI�WKH�$XWKRULW\���:KLOH
WKH�7$&�PHPEHUVKLS�LV�OLPLWHG�WR�PHPEHU�DJHQFLHV�RI�WKH�$XWKRULW\�
UHSUHVHQWDWLYHV�IURP�5HFODPDWLRQ��':5��&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG
*DPH��&RDFKHOOD�9DOOH\�$VVRFLDWLRQ�RI�*RYHUQPHQWV��,PSHULDO�9DOOH\
$VVRFLDWLRQ�RI�*RYHUQPHQWV��6RXWKHUQ�&DOLIRUQLD�$VVRFLDWLRQ�RI
*RYHUQPHQWV��DQG�&DOLIRUQLD�6WDWH�6HFUHWDU\�RI�5HVRXUFHV�DUH�LQYLWHG�WR
SDUWLFLSDWH�DV�H[�RIILFLR�PHPEHUV���

3URJUDP�PDQDJHUV�ZRUNLQJ�IRU�5HFODPDWLRQ�DQG�WKH�$XWKRULW\�DUH
UHVSRQVLEOH�IRU�GHYHORSLQJ�ZRUN�SODQV��VFKHGXOHV��DQG�EXGJHWV��PRQLWRULQJ
WKH�GHYHORSPHQW�DQG�FRPSOHWLRQ�RI�WKH�SODQQLQJ�DQG�UHVHDUFK�DFWLYLWLHV��DQG
SURYLGLQJ�GLUHFWLRQ�WR�WKH�GHYHORSPHQW�RI�SODQQLQJ�DQG�UHVHDUFK�DFWLYLWLHV�

5HODWLRQVKLS�WR�2WKHU�3URMHFWV

7KH�SUREOHP�RI�VDOLQLW\�RI�WKH�6DOWRQ�6HD�DQG�D�GHVLUH�WR�FRUUHFW�LW�ZDV
UHFRJQL]HG�ILUVW�LQ�WKH�PLG�����V���,Q�UHVSRQVH�WR�WKLV�UHFRJQLWLRQ��,QWHULRU
DQG�5$&��MRLQWO\�FRPSOHWHG�UHFRQQDLVVDQFH�DQG�IHDVLELOLW\�VWXGLHV�WKDW
LQYHVWLJDWHG�WKH�RSWLRQV�DYDLODEOH�WR�PDQDJH�WKH�6DOWRQ�6HD���6WXG\�UHVXOWV
ZHUH�UHSRUWHG�LQ������DQG�������UHVSHFWLYHO\���7KH������VWXG\�UHFRPPHQGHG
WKDW�DQ�LQ�6HD�HYDSRUDWLRQ�SRQG�EH�SXUVXHG���$�GUDIW�HQYLURQPHQWDO�LPSDFW
VWDWHPHQW�ZDV�FRPSOHWHG�RQ�WKH�SURSRVHG����PL��HYDSRUDWLRQ�LPSRXQGPHQW�
EXW��FRQVWUXFWLRQ�RI�WKH�SURMHFW�QHYHU�EHJDQ�GXH�WR�D�ODFN�RI�IXQGLQJ�

,Q�$SULO�������WKH�5HVRXUFHV�$JHQF\�RI�&DOLIRUQLD�FUHDWHG�WKH�6DOWRQ�6HD
7DVN�)RUFH�DW�WKH�SURPSWLQJ�RI�WKH�&DOLIRUQLD�'HSDUWPHQW�RI�)LVK�DQG�*DPH��
7KLV�JURXS��FRQVLVWLQJ�RI�UHSUHVHQWDWLYHV�IURP�)HGHUDO��6WDWH��DQG�ORFDO
JRYHUQPHQWDO�DJHQFLHV��ZDV�IRUPHG�WR�LQYHVWLJDWH�SUDFWLFDO�VROXWLRQV�DQG
DVVRFLDWHG�IXQGLQJ�PHFKDQLVPV�WR�DGGUHVV�WKH�SUREOHPV�RI�KLJK�ZDWHU
VXUIDFH�HOHYDWLRQV�DQG�VDOLQLW\�FRQFHQWUDWLRQV�RI�WKH�6DOWRQ�6HD���7KH�6WDWH�RI
&DOLIRUQLD�DOVR�KLUHG�D�FRQVXOWDQW�WR�FRPSOHWH�FHUWDLQ�VWXGLHV�DQG�DFW�DV�D
VWDII�UHVRXUFH�WR�WKH�WDVN�IRUFH���5HFODPDWLRQ�DQG�':5�SDUWLFLSDWHG�RQ�WKH
WDVN�IRUFH��ZKLFK�ZDV�GLVVROYHG�DIWHU�WKH�$XWKRULW\�ZDV�IRUPHG�

,Q�6HSWHPEHU�������D�6DOWRQ�6HD�$UHD�6WXG\�$OWHUQDWLYH�(YDOXDWLRQ
$SSUDLVDO�5HSRUW��)LQDO�'UDIW�������UHSRUW���ZDV�SXEOLVKHG�LQ�FRRSHUDWLRQ
ZLWK�WKH�6DOWRQ�6HD�$XWKRULW\��WKH�&DOLIRUQLD�'HSDUWPHQW�RI�:DWHU
5HVRXUFHV��DQG�WKH�%XUHDX�RI�5HFODPDWLRQ���7KLV�UHSRUW�SUHVHQWHG�UHVXOWV�RI
D�VWXG\�WR�LGHQWLI\�DQG�HYDOXDWH����DOWHUQDWLYHV�VXEPLWWHG�IRU�FRQVLGHUDWLRQ
WR�LPSURYH�WKH�SK\VLFDO��FKHPLFDO��DQG�ELRORJLFDO�FRQGLWLRQV�RI�WKH�6DOWRQ�6HD�

7KH������UHSRUW�LQFOXGHG�D�WZR�IROG�SURFHVV���)RXU�FULWHULD�ZHUH�GHYHORSHG�WR
HOLPLQDWH�WKRVH�DOWHUQDWLYHV�ZKLFK�KDG�QR�UHDOLVWLF�SRWHQWLDO�IRU�FRUUHFWLQJ�
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WKH�SUREOHPV�RI�WKH�6HD��DQG����HYDOXDWLRQ�FULWHULD�ZHUH�GHYHORSHG�DQG
DSSOLHG�WR�UDQN�WKRVH�UHPDLQLQJ�DOWHUQDWLYHV�WKDW�PHW�WKH�HOLPLQDWLRQ
FULWHULD�
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