
&DWFKDFRPD�/DNH 
 
:DWHU�4XDOLW\�5HSRUW�����-���� 

7HPSHUDWXUH� DQG� 2[\JHQ�� 7HPSHUDWXUH� DOZD\V�
VKRZV�D�W\SLFDO�SDWWHUQ�LQ�&DWFKDFRPD�/DNH��2Q�WKH�GD\�
RI�VDPSOLQJ�LQ�������WHPSHUDWXUH�ZDV�DERXW����&�DW�WKH�
VXUIDFH�DQG���&�DW�WKH�ODNH¶V�ERWWRP��'LVVROYHG�R[\JHQ�
ZDV�KLJK�LQ�VXUIDFH�ZDWHUV��a�����VDWXUDWHG��RI�&DWFKD�
FRPD�/DNH�DQG�ORZHU��EXW�VWLOO�IDLUO\�HOHYDWHG��LQ�WKH�ERW�
WRP� ZDWHUV� �a���� VDWXUDWHG��� 7KH� VXSHUVDWXUDWLRQ�
�!������ VHHQ� LQ� VXUIDFH� ZDWHUV� OLNHO\� UHIOHFWV� R[\JHQ�
EHLQJ� UHOHDVHG� IURP�DOJDH� LQWR� WKH�ZDWHU� FROXPQ� IDVWHU�
WKDQ�LW�FDQ�HVFDSH�WR�WKH�DWPRVSKHUH�RU�UHFHQW�FKDQJHV�WR�
VXUIDFH�ZDWHU�WHPSHUDWXUHV� 
 

 
 
7RWDO�3KRVSKRUXV��&RQFHQWUDWLRQV�RI�WRWDO�SKRVSKR�
UXV� LQ� &DWFKDFRPD� /DNH� ZHUH� LQ� WKH� PLGGOH� RI� WKH�
UDQJH� RI� VDPSOHG� .DZDUWKD� UHJLRQ� ODNHV�� ,Q� DOO� WKUHH�
\HDUV������-�������&DWFKDFRPD�ZDV�IRXQG�FORVH�WR�WKH�
UHJLRQDO� DYHUDJH�� ,Q� ������ &DWFKDFRPD� KDG� D� VOLJKWO\�
KLJKHU� SKRVSKRUXV� FRQFHQWUDWLRQ� EXW� ZDV� VWLOO� ORZHU�
WKDQ�WKH�UHJLRQDO�DYHUDJH� 
 
�7RWDO�SKRVSKRUXV�FRQFHQWUDWLRQV� LQ�&DWFKDFRPD�/DNH�
DUH�ZHOO�ZLWKLQ�WKH�QRUPDO�UDQJH�DQG�UHIOHFWLYH�RI�YHU\�
JRRG�ZDWHU�TXDOLW\��� 
 
 

 
7UHQW�$TXDWLF� 

5HVHDUFK�3URJUDP 

3J����RI�� 

7KLV�UHSRUW�SURYLGHV�D�VXPPDU\�RI�NH\�ZDWHU�TXDOLW\�SDUDPHWHUV�IRU�&DWFKDFRPD�/DNH�PHDVXUHG�DV�SDUW�RI�WKH�
ORQJ-WHUP�UHVHDUFK�SURJUDP�RQ�WKH�.DZDUWKD�UHJLRQ�E\�WKH�7UHQW�$TXDWLF�5HVHDUFK�3URJUDP��7$53���2QH�DLP�
RI�WKLV�UHVHDUFK�LV�WR�WUDFN�WKH�KHDOWK�RI�WKH�UHJLRQ¶V�ODNHV�DV�D�PHDQV�WR�LGHQWLI\�SUREOHPV�HDUO\�DQG�WR�EHWWHU�
XQGHUVWDQG�ORQJHU�WHUP�G\QDPLFV��6R�IDU��ODNH�GDWD�KDV�EHHQ�FROOHFWHG�RYHU�VL[�\HDUV�IURP�ILIW\-WZR�ODNHV��'XH�
WR� ORJLVWLFV�DQG� ILQDQFLDO�FRQVWUDLQWV��QRW�DOO� ODNHV�DUH�VDPSOHG�IRU�DOO�YDULDEOHV�HDFK�\HDU�EXW� WKLV� UHPDLQV�D�
JRDO�DV�WKH�SURJUDP�FRQWLQXHV�WR�GHYHORS��7KLV�ODNH-VSHFLILF�UHSRUW�XVHV�WKH�FROOHFWHG�GDWD�WR�SURYLGH�\RX�LQ�
IRUPDWLRQ�RQ�&DWFKDFRPD�/DNH�LQFOXGLQJ�ZDWHU�FODULW\��WHPSHUDWXUH��GLVVROYHG�R[\JHQ��SKRVSKRUXV��FDOFLXP��
DQG�FKORURSK\OO��)RU�PRUH�EDFNJURXQG�RQ�WKHVH�SDUDPHWHUV�DQG�WKHLU�PHDQLQJ��SOHDVH�UHIHU�WR�RXU�VKRUW�UHYLHZ�
RI�ZDWHU�TXDOLW\�EDVLFV�DQG�OLPQRORJ\��HPDLO�SDXOIURVW#WUHQWX�FD�IRU�D�IUHH�FRS\�� 
 
7R�OHDUQ�PRUH�DERXW�WKH�7UHQW�$TXDWLF�5HVHDUFK�3URJUDP�DQG�KRZ�\RX�FDQ�VXSSRUW�WKLV�ZRUN��SOHDVH�YLVLW�� 
KWWSV���P\FRPPXQLW\�WUHQWX�FD�WDUS 

7KLV�UHSRUW�ZDV�SURGXFHG�E\�WKH�7UHQW�$TXDWLF�5HVHDUFK�3URJUDP��7UHQW�8QLYHUVLW\��3HWHUERURXJK��
2QWDULR��3OHDVH�GLUHFW�DOO�TXHVWLRQV�DQG�LQTXLULHV�DERXW�WKLV�UHSRUW�WR�'U��3DXO�)URVW�� 
(PDLO��SDXOIURVW#WUHQWX�FD� 

,Q� WKLV�JUDSK�DQG� WKH�RQHV� WR� IROORZ��RUDQJH�GRWV� UHSUHVHQW�PHDV�
XUHPHQWV� IRU�&DWFKDFRPD�/DNH�� EOXH�GRWV�GHQRWH�GDWD� IURP�RWKHU�
VDPSOHG�ODNHV��DQG�RSHQ�VTXDUHV�PDUN�WKH�DYHUDJH�RI�WKH�VDPSOHG�
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3J����RI�� 

:DWHU�&ODULW\��6HFFKL�GHSWKV��a��P��LQ�&DWFKDFRPD�
/DNH�DUH�TXLWH� W\SLFDO�RI�PDQ\�.DZDUWKD�UHJLRQ� ODNHV��
&DWFKDFRPD�LV�FRQVLVWHQWO\�EHORZ�WKH�UHJLRQDO�DYHUDJH��
ZKLFK�VXJJHVWV�VRPHZKDW�ORZHU�WUDQVSDUHQF\�� 
 
�7KH� ORZHU� 6HFFKL� GHSWKV� LQ� &DWFKDFRPD� LQGLFDWH� UH�
GXFHG�ZDWHU�FODULW\�EXW� WKH�UHDVRQ�IRU� WKLV� LV�QRW�FOHDU��
$GGLWLRQDO�ZRUN� LV�QHHGHG� WR�GHWHUPLQH� LI� WKLV� LV�D� UH�
VXOW�RI�ZDWHU�FRORXU��H�J���KXPLF�PDWHULDO��RU�IURP�DOJDO�
ELRPDVV� 
 
 
 

 
 
&KORURSK\OO�� 7KH� FRQFHQWUDWLRQ� RI� FKORURSK\OO� LQ�
&DWFKDFRPD�/DNH�ZDV�YHU\� ORZ�LQ������DQG�QHDU� WKH�
UHJLRQDO�DYHUDJH�LQ������DQG������� ,Q�DOO� WKUHH�\HDUV��
WKH�FKORURSK\OO�FRQFHQWUDWLRQV�DUH� ORZ�UHODWLYH� WR� WKDW�
VHHQ�LQ�PRUH�SURGXFWLYH��HXWURSKLF�ODNHV�DQG�JHQHUDOO\�
LQGLFDWH�ORZ�DOJDO�ELRPDVV��7KHVH�YDOXHV�DUH�FRQVLVWHQW�
ZLWK�YHU\�JRRG�ZDWHU�TXDOLW\�LQ�&DWFKDFRPD�/DNH� 
 
 
 
 
 
 
 
 
&DOFLXP�� &RQFHQWUDWLRQV� RI� FDOFLXP� LQ� &DWFKD�
FRPD�/DNH��a�-��PJ�/��DUH�TXLWH� W\SLFDO�IRU� ODNHV�LQ�
WKH� .DZDUWKD� +LJKODQGV��:KLOH� WKHVH� FRQFHQWUDWLRQV�
ZHUH� EHORZ� WKH� UHJLRQ� DYHUDJH�� WKH\� UHPDLQ� KLJKHU�
WKDQ� FRQFHQWUDWLRQV� ���� PJ�/�� DUH� SRWHQWLDOO\� SURE�
OHPDWLF� IRU� ODNH� IRRGZHEV��7KHVH� ORZHU� FDOFLXP�FRQ�
FHQWUDWLRQV� DUH� QRW� FXUUHQWO\� ZRUWK\� RI� FRQFHUQ� IRU�
&DWFKDFRPD�/DNH�EXW�DUH�ZRUWK�PRQLWRULQJ�WR�HQVXUH�
WKDW�WKH\�DUH�UHODWLYHO\�VWDEOH� 
 
 
 
 
 
'LVVROYHG� R[\JHQ��7KH�FRQFHQWUDWLRQV�RI�GLVVROYHG�
R[\JHQ�LQ�ZDWHU�RQH�PHWHU�RII� WKH�ERWWRP�RI�&DWFKD�
FRPD�/DNH��DUH�DOZD\V�YHU\�KLJK�� ,Q������DQG�������
ZH�IRXQG�GLVVROYHG�R[\JHQ�DW� WKH�ERWWRP�RI� WKH� ODNH�
WR� EH� FORVH� WR� VDWXUDWHG� YDOXHV�� ,Q� ������ZH� IRXQG� D�
ORZHU�EXW� VWLOO� UHODWLYHO\�KLJK�YDOXH� IRU�GLVVROYH�R[\�
JHQ�LQ�&DWFKDFRPD�/DNH� 
 
�7KH�ERWWRP�RI�&DWFKDFRPD�/DNH�KDG�KLJK�FRQFHQWUD�
WLRQV� RI� GLVVROYHG� R[\JHQ� EXW� VKRXOG� EH� PHDVXUHG�
DJDLQ�WR�VHH�LI������ZDV�DQ�XQXVXDO�PHDVXUHPHQW�RU�LV�
SDUW�RI�DQ�HPHUJLQJ�SDWWHUQ�RI�JUHDWHU�FRQFHUQ� 0
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