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6XPPDU\

7KH�SUHDSSUDLVDO�OHYHO�DOWHUQDWLYHV�SUHVHQWHG�LQ�WKLV�UHSRUW�ZHUH�LGHQWLILHG
WR�UHGXFH�VDOLQLW\�LQ�6DOWRQ�6HD��6HD���WR�PDLQWDLQ�DQ�DFFHSWDEOH�ZDWHU
VXUIDFH�HOHYDWLRQ��DQG�WR�EH�RI�SURYHQ�WHFKQRORJ\���(VWLPDWHG�LPSOHPHQWDWLRQ
FRVWV�DUH�SUHVHQWHG�IRU�XVH�LQ�IXWXUH�VFUHHQLQJ�RI�WKHVH�DOWHUQDWLYHV���1R
FRQFOXVLRQV�KDYH�EHHQ�PDGH�DERXW�WKH�GHVLUDELOLW\�RI�UHWDLQLQJ�DQ\
DOWHUQDWLYH�IRU�IXUWKHU�FRQVLGHUDWLRQ�

3XUSRVH�DQG�1HHG

6DOWRQ�6HD�LV�LQ�WKH�6DOWRQ�6HD�EDVLQ��ZKLFK�H[WHQGV�IURP�3DOP�6SULQJV�
&DOLIRUQLD��RQ�WKH�QRUWK�WR�QHDU�WKH�*XOI�RI�&DOLIRUQLD�RQ�WKH�VRXWK���7KH�6HD
LV�DERXW����PLOHV�ORQJ�DQG����PLOHV�ZLGH���$W�LWV�FXUUHQW�HOHYDWLRQ�RI�DERXW��
����IHHW�PHDQ�VHD�OHYHO��P�V�O�����������WKH�6HD�KDV�D�PD[LPXP�GHSWK�RI���
IHHW��ZLWK�DQ�HVWLPDWHG�VXUIDFH�DUHD�RI���������DFUHV������VTXDUH�PLOHV����
7KH�ORZHVW�HOHYDWLRQ�LW�KDV�UHDFKHG�KDV�EHHQ�DSSUR[LPDWHO\������IHHW�P�V�O���

7KH�6DOWRQ�6HD�KDV�DQ�DYHUDJH�DQQXDO�YROXPH�RI�DSSUR[LPDWHO\�����PLOOLRQ
DFUH�IHHW���$QQXDO�LQIORZV�RI�DSSUR[LPDWHO\�����PLOOLRQ�DFUH�IHHW�FRQWULEXWH
DERXW���PLOOLRQ�WRQV�RI�DGGLWLRQDO�VDOW��

3XUSRVH

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�6HD�RI�DERXW������P�V�O���XVLQJ�SURYHQ�WHFKQRORJ\�

6LQFH�ZDWHU�KDV�EHHQ�LPSRUWHG�IRU�LUULJDWHG�DJULFXOWXUH��WKH�ZDWHU�VXUIDFH
OHYHO�RI�WKH�6HD�KDV�ULVHQ�VWHDGLO\�WR�LWV�SUHVHQW�OHYHO�RI�DSSUR[LPDWHO\�����
IHHW�P�V�O���%HFDXVH�QR�QDWXUDO�RXWOHW�IRU�WKLV�ODUJHVW�PDQPDGH�ZDWHU�ERG\
H[LVWV��VDOLQLW\�FRQFHQWUDWLRQV�DOVR�KDYH�ULVHQ�WR�DERXW����SSW¦DERXW
���SHUFHQW�KLJKHU�WKDQ�DYHUDJH�RFHDQ�VDOLQLW\�RI����SSW�

+LJK�ZDWHU�VXUIDFH�HOHYDWLRQV�DQG�VDOLQLW\�KDYH�FRQWULEXWHG�WR�GHFOLQHV�LQ
ODQG��UHFUHDWLRQ��HFRQRPLF��DQG�HFRORJLFDO�YDOXHV�



6DOWRQ�6HD�$OWHUQDWLYHV

x

$XWKRULW\

7KLV�VWXG\�ZDV�FRQGXFWHG�XQGHU�DQ�DJUHHPHQW�EHWZHHQ�WKH�6DOWRQ�6HD
$XWKRULW\��D�MRLQW�SRZHUV�DXWKRULW\�HVWDEOLVKHG�XQGHU�&DOLIRUQLD�ODZ��DQG�WKH
%XUHDX�RI�5HFODPDWLRQ���2YHU�WKH�SDVW����\HDUV��PDQ\�SURSRVDOV�KDYH�EHHQ
VXJJHVWHG�IRU�PDQDJLQJ�VDOLQLW\�RI�WKH�6HD��KRZHYHU��WR�HQVXUH�LQFOXVLRQ�RI
DOO�SRVVLEOH�VROXWLRQV�WR�WKH�VDOLQLW\�DQG�ZDWHU�VXUIDFH�HOHYDWLRQ�SUREOHPV�RI
WKH�6HD��PHGLD�DQQRXQFHPHQWV�DQG�SXEOLF�PHHWLQJV�GXULQJ������ZHUH�XVHG
WR�LQYLWH�VXEPLVVLRQ�RI�QHZ�DOWHUQDWLYHV�

6FRSH�RI�6WXG\

7KH�DOWHUQDWLYHV�GHYHORSHG�DQG�SUHVHQWHG�LQ�WKLV�UHSRUW�ZHUH�EDVHG�RQ
IXOILOOLQJ�WKUHH�FULWHULD�

� $FKLHYLQJ�DQG�PDLQWDLQLQJ�D�WDUJHW�VDOLQLW\�OHYHO�RI�XS�WR����SSW
� $FKLHYLQJ�DQG�PDLQWDLQLQJ�D�ZDWHU�VXUIDFH�HOHYDWLRQ�RI������P�V�O�
� 8VLQJ�D�SURYHQ�WHFKQRORJ\�WKDW�GRHV�QRW�LQYROYH�UHVHDUFK

7KH�6FLHQFH�6XEFRPPLWWHH��HVWDEOLVKHG�E\�WKH�6HFUHWDU\�RI�WKH�,QWHULRU��LV
H[DPLQLQJ�WKH�QHHGV�RI�WKH�ELRORJLFDO�KDELWDW�DQG�PDQ\�RWKHU�LPSRUWDQW
VFLHQFH�UHODWHG�LVVXHV�RI�WKH�6HD���7KHUHIRUH��ELRORJ\�LV�RXWVLGH�WKH�VFRSH�RI
WKLV�UHSRUW�

$OWHUQDWLYHV

0DQ\�DOWHUQDWLYHV��UHSUHVHQWLQJ�D�ZLGH�YDULHW\�RI�VROXWLRQV��ZHUH�FRQVLGHUHG
GXULQJ�WKLV�VWXG\�DQG�LQ�D�SUHYLRXV�VWXG\��GUDIW�6HSWHPEHU���������$IWHU
HYDOXDWLRQ�RI�DOO�DOWHUQDWLYHV�VXEPLWWHG�IRU�FRQVLGHUDWLRQ�����DOWHUQDWLYHV
ZHUH�VHOHFWHG�IRU�SUHVHQWDWLRQ�LQ�WKLV�GRFXPHQW��FRVWV�ZHUH�GHYHORSHG��DQG
DQ�LQLWLDO�DQDO\VLV�RI�WKH�SRWHQWLDO�VXFFHVV�ZDV�GHWHUPLQHG�XVLQJ�WKH�6DOLQLW\
0RGHO���7KLV�GRFXPHQW�SUHVHQWV�WKH�UHVXOWV�RI�WKDW�DQDO\VLV�

7KH�DOWHUQDWLYHV�GHVFULEHG�LQ�WKLV�UHSRUW�DUH�SUHVHQWHG�LQ�WKUHH�FDWHJRULHV�

� 3XPS�RXW�SXPS�LQ�DOWHUQDWLYHV
� 'HVDOLQL]DWLRQ�SODQWV�DQG�VRODU�SRQG�DOWHUQDWLYHV
� 'LNHG�LPSRXQGPHQW�DOWHUQDWLYHV



6XPPDU\

xi

7DEOH�6���SUHVHQWV�WKH�SUHDSSUDLVDO�FRVWV�IRU�WKH�6DOWRQ�6HD�DOWHUQDWLYHV��DV
ZHOO�DV�D�OLPLWHG�GHVFULSWLRQ�RI�WKH�DOWHUQDWLYHV�

7KH�PDLQ�UHSRUW�SURYLGHV�DGGLWLRQDO�GHWDLOV�RI�WKH�DOWHUQDWLYHV�WR�EH�IXUWKHU
DQDO\]HG��DQG�LW�SURYLGHV�DQ�DQDO\VLV��XVLQJ�D�VDOLQLW\�PRGHO��RI�WKH�SRWHQWLDO
VXFFHVV�RI�YDULRXV�UHSUHVHQWDWLYH�DOWHUQDWLYHV�

,GHQWLILFDWLRQ�RI�D�SUHIHUUHG�DOWHUQDWLYH�ZRXOG�EH�GHSHQGHQW�RQ�PDQ\�IDFWRUV��
7KH�HQYLURQPHQWDO�HIIHFWV�RI�DOO�UHDVRQDEOH�DOWHUQDWLYHV�ZRXOG�QHHG�WR�EH
DQDO\]HG�WR�VHOHFW�DQ�DOWHUQDWLYH�WKDW�ZRXOG�EULQJ�WKH�JUHDWHVW�RYHUDOO�EHQHILW
WR�WKH�DUHD���,Q�DGGLWLRQ��ELRORJLFDO��FKHPLFDO��DQG�SDWKRJHQLF�VWXGLHV�ZRXOG
KDYH�WR�EH�SHUIRUPHG�WR�SURYLGH�DVVXUDQFH�WKDW�FRUUHFWLQJ�WKH�VDOLQLW\�DQG
HOHYDWLRQ�SUREOHPV�RI�WKH�6HD�ZRXOG�DOVR�PLQLPL]H�PRUWDOLW\�HYHQWV�DQG
PDLQWDLQ�D�VDIH�HQYLURQPHQW�IRU�PLJUDWRU\�DQG�UHVLGHQW�ZLOGOLIH���7KHVH
VWXGLHV�ZRXOG�FRQWDLQ�VXIILFLHQW�GHWDLO�WR�VHFXUH�FRQVWUXFWLRQ�ILQDQFLQJ�DQG
FRPSOHWH�6WDWH�DQG�)HGHUDO�HQYLURQPHQWDO�FRPSOLDQFH�SURFHVVHV�




