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VWUDWHJ\��3ULPDULO\��LW�LV�7KH�7RURQWR�DQG
5HJLRQ�&RQVHUYDWLRQ�$XWKRULW\¶V�*UHHQVSDFH
6WUDWHJ\��������DQG�WKH�&DQDGD���8QLWHG�6WDWHV
*UHDW�/DNHV�:DWHU�4XDOLW\�$JUHHPHQW�WKDW�KDYH
VSHDUKHDGHG�WKH�SURGXFWLRQ�RI�WKLV�UHSRUW�DQG�WKH
IXWXUH�GHYHORSPHQW�RI�WKH�PDQDJHPHQW�VWUDWHJ\�
,1752'8&7,21
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,Q�������7KH�0HWURSROLWDQ�7RURQWR�DQG�5HJLRQ�&RQVHUYDWLRQ�$XWKRULW\�

FRPSOHWHG�D�VWUDWHJLF�SODQQLQJ�H[HUFLVH�WR�HVWDEOLVK�ORQJ�WHUP�PDQDJHPHQW�JRDOV
WR�IXOILOO�LWV�PDQGDWH��7KH�*UHHQVSDFH�6WUDWHJ\�IRU�WKH�*UHDWHU�7RURQWR�5HJLRQ
SURYLGHG�GLUHFWLRQ�IRU�WKH�FRQVHUYDWLRQ�RI�WKH�/DNH�2QWDULR�ZDWHUIURQW��WKH�ULYHU
YDOOH\V��DQG�WKH�2DN�5LGJHV�0RUDLQH��7KH�*UHHQVSDFH�6WUDWHJ\�LGHQWLILHG�WKH
QHHG�IRU�JUHDWHU�FRRSHUDWLRQ�WR�DFKLHYH�PRUH�LQWHJUDWHG�QDWXUDO�UHVRXUFH
SODQQLQJ�DQG�PDQDJHPHQW��,W�SURSRVHG�WKDW�WKH�$XWKRULW\�HVWDEOLVK�SODQQLQJ�WDVN
IRUFHV�IRU�HDFK�PDMRU�ZDWHUVKHG�ZLWKLQ�WKH�&RQVHUYDWLRQ�$XWKRULW\¶V
MXULVGLFWLRQ�

:DWHUVKHG�PDQDJHPHQW�VWUDWHJLHV�DUH�GHYHORSHG�WR�SURYLGH�FRQWH[W�DQG
UHFRPPHQGDWLRQV�IRU�QDWXUDO�V\VWHPV�SURWHFWLRQ��UHVWRUDWLRQ��HQYLURQPHQWDO
HGXFDWLRQ��UHFUHDWLRQ��DQG�FXOWXUDO�DQG�KHULWDJH�SODQQLQJ�DFWLYLWLHV��7R�GDWH��WKH
75&$�KDV�HVWDEOLVKHG�SODQQLQJ�WDVN�IRUFHV�DQG�FRPSOHWHG�ZDWHUVKHG
PDQDJHPHQW�VWUDWHJLHV�IRU�WKUHH�RI�WKH�QLQH�ZDWHUVKHGV�ZLWKLQ�LWV�MXULVGLFWLRQ��,Q
������WKH�ILUVW�ZDWHUVKHG�PDQDJHPHQW�VWUDWHJ\��7KH�&RPSUHKHQVLYH�%DVLQ
0DQDJHPHQW�6WUDWHJ\�IRU�WKH�5RXJH�5LYHU�:DWHUVKHG��ZDV�SURGXFHG��,Q������
)RUW\�6WHSV�WR�D�1HZ�'RQ��ZDV�FRPSOHWHG�E\�WKH�'RQ�:DWHUVKHG�7DVN�)RUFH��,Q
������/HJDF\��$�6WUDWHJ\�IRU�D�+HDOWK\�+XPEHU�DQG�LWV�FRPSDQLRQ�GRFXPHQW�$
&DOO�7R�$FWLRQ��,PSOHPHQWLQJ�/HJDF\��$�6WUDWHJ\�IRU�D�+HDOWK\�+XPEHU��ZHUH
SURGXFHG�E\�WKH�+XPEHU�:DWHUVKHG�7DVN�)RUFH�DV�DQ�LQWHJUDWHG�ZDWHUVKHG
PDQDJHPHQW�VWUDWHJ\�IRU�WKH�+XPEHU�5LYHU��(DFK�RI�WKHVH�GRFXPHQWV�KDV�EHHQ
DGRSWHG�E\�WKH�$XWKRULW\�

)RU�WKH�75&$��GHYHORSLQJ�DQG�LPSOHPHQWLQJ�ZDWHUVKHG�PDQDJHPHQW�VWUDWHJLHV
LV�W\SLFDOO\�D�WKUHH�SKDVH�SURFHVV��75&$������J���

3KDVH�, $�6WDWH�RI�WKH�:DWHUVKHG�5HSRUW��RU�LWV�HTXLYDOHQW��LV�SURGXFHG�
7KH�UHSRUW�LGHQWLILHV�LVVXHV�DQG�GHVFULEHV�NH\�HQYLURQPHQWDO�
VRFLDO��DQG�HFRQRPLF�FRQGLWLRQV�LQ�WKH�ZDWHUVKHG�V���ZLWK�WKH
SULPDU\�IRFXV�EHLQJ�HQYLURQPHQWDO�

3KDVH�,,� $�PXOWL�VWDNHKROGHU�ZDWHUVKHG�WDVN�IRUFH�LV�HVWDEOLVKHG�WR
�

RYHUVHH�GHYHORSPHQW�RI�D�ZDWHUVKHG�PDQDJHPHQW�VWUDWHJ\��

�
In January 1998, The Metropolitan Toronto and Region Conservation Authority
changed its name to The Toronto and Region Conservation Authority.
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7\SLFDOO\��ZDWHUVKHG�UHVLGHQWV��LQWHUHVW�JURXSV��PXQLFLSDO
HOHFWHG�UHSUHVHQWDWLYHV�DQG�VWDII��DQG�RWKHU�DJHQF\�VWDII�DUH
DVNHG�WR�MRLQ�WKH�WDVN�IRUFH��7KH�62:�5HSRUW�DQG�FRPPXQLW\
FRQVXOWDWLRQV�SURYLGH�D�NQRZOHGJH�EDVH�IRU�WKH�WDVN�IRUFH�WR
GHYHORS�WKH�VWUDWHJ\��7KH�VWUDWHJ\�UHFRPPHQGV�DFWLRQV�QHHGHG�WR
SURWHFW��UHJHQHUDWH��DQG�FHOHEUDWH�WKH�ZDWHUVKHG�V��

3KDVH�,,, ,PSOHPHQWDWLRQ�RI�WKH�ZDWHUVKHG�PDQDJHPHQW�VWUDWHJ\�DQG
PRQLWRULQJ�SURJUHVV�WRZDUG�UHJHQHUDWLRQ�LV�JXLGHG�E\�D
FRPPLWWHH�RI�ZDWHUVKHG�VWDNHKROGHUV�

3XEOLFDWLRQ�RI�WKH�6WDWH�RI�WKH�:DWHUVKHG�5HSRUW��(WRELFRNH�DQG�0LPLFR�&UHHN
:DWHUVKHGV�FRPSOHWHV�3KDVH�,�RI�WKH�ZDWHUVKHG�PDQDJHPHQW�VWUDWHJ\
GHYHORSPHQW�SURFHVV�
��� 385326(�2)�7+(�5(3257

7KH�6WDWH�RI�WKH�:DWHUVKHG�5HSRUW��(WRELFRNH�DQG�0LPLFR�&UHHN�:DWHUVKHGV
ZLOO�FRQWULEXWH�WR�WKH�SURGXFWLRQ�RI�D�MRLQW�PDQDJHPHQW�VWUDWHJ\�IRU�WKH
ZDWHUVKHGV�XVLQJ�DQ�HFRV\VWHP�EDVHG�DSSURDFK��7KH�UHSRUW¶V�SXUSRVH�LV�WR
SURYLGH�LQIRUPDWLRQ�RQ�WKH�VWDWH�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV
WR�WKH�IXWXUH�WDVN�IRUFH�DQG�RWKHUV�WR�KHOS�IRFXV�DQG�FRRUGLQDWH�SODQQLQJ�
PDQDJHPHQW��FRQVXOWDWLRQ��UHJHQHUDWLRQ��DQG�PRQLWRULQJ�HIIRUWV�

7R�IXOILOO�WKLV�SXUSRVH��WKH�UHSRUW�GHVFULEHV�HQYLURQPHQWDO��VRFLDO��DQG�HFRQRPLF
FRQGLWLRQV�DQG�LVVXHV�LQ�WKH�ZDWHUVKHGV��7KH�UHSRUW�DOVR�SURYLGHV�VRPH�GLUHFWLRQ
IRU�WKH�IXWXUH�PDQDJHPHQW�RI�WKH�ZDWHUVKHGV�WR�EH�FRQVLGHUHG�E\�WKH�WDVN�IRUFH��
���� 678'<�$5($

7KH�JHRJUDSKLF�DUHD�GHVFULEHG�LQ�WKLV�UHSRUW�LV�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV��$�ZDWHUVKHG�LV�WKH�WRWDO�DUHD�RI�ODQG�GUDLQHG�E\�D�ULYHU�DQG�LWV
WULEXWDULHV��7KH�ZDWHUVKHGV�DUH�ORFDWHG�ZLWKLQ�WKH�*UHDWHU�7RURQWR�$UHD�ZKLFK�
LQ�WXUQ��LV�D�SDUW�RI�WKH�ODUJHU�*UHDW�/DNHV�%DVLQ�(FRV\VWHP��)LJXUH����

%RWK�ZDWHUVKHGV�DUH�KLJKO\�XUEDQL]HG�DQG�LQFOXGH�SRUWLRQV�RI�WKH�&LWLHV�RI
7RURQWR��0LVVLVVDXJD��DQG��%UDPSWRQ�ZLWKLQ�WKHLU�ERXQGDULHV��7KH�(WRELFRNH
&UHHN�ZDWHUVKHG�H[WHQGV�IXUWKHU�QRUWK��DQG�WKH�KHDGZDWHUV�RI�LWV�PDLQ�EUDQFK
EHJLQ�LQ�UXUDO�DUHDV�ZLWKLQ�WKH�7RZQ�RI�&DOHGRQ��0DS����

7KH�(WRELFRNH�&UHHN�ZDWHUVKHG�GUDLQV�D�WRWDO�DUHD�RI�����VTXDUH�NLORPHWUHV�DQG
IORZV����NLORPHWUHV�EHIRUH�GLVFKDUJLQJ�LQWR�/DNH�2QWDULR��7KH�FUHHN�KDV�WKUHH
GLVWLQFW�EUDQFKHV��WKH�0DLQ�%UDQFK��/LWWOH�(WRELFRNH�&UHHN��DQG�6SULQJ�&UHHN��

'UDLQLQJ�D�WRWDO�DUHD�RI����VTXDUH�NLORPHWUHV��0LPLFR�&UHHN�KDV�WZR�GLVWLQFW
EUDQFKHV��WKH�0DLQ�DQG�WKH�:HVW��7KH�0LPLFR�&UHHN�IORZV����NLORPHWUHV�IURP
LWV�KHDGZDWHUV�LQ�WKH�&LW\�RI�%UDPSWRQ��
�
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7KH�ZDWHUVKHGV�DUH�GLVWLQFW�DUHDV��FKDUDFWHUL]HG�E\�WKH�PRYHPHQW�RI�ZDWHU��DQG
ZHUH�FRQVLGHUHG�VHSDUDWH�ZKHQ�FROOHFWLQJ�EDFNJURXQG�LQIRUPDWLRQ�IRU�WKLV
UHSRUW��+RZHYHU��D�MRLQW�6WDWH�RI�WKH�:DWHUVKHG�5HSRUW�ZDV�SURGXFHG�IRU�WKH
IROORZLQJ�UHDVRQV���

C 7KH�NH\�HQYLURQPHQWDO��VRFLDO��DQG�HFRQRPLF�LVVXHV�LQ��DQG
FKDUDFWHULVWLFV�RI��WKH�ZDWHUVKHGV�DUH�VLPLODU��

C 7KH�PXQLFLSDOLWLHV�LQ�ZKLFK�WKH\�DUH�ORFDWHG�DUH�WKH�VDPH��2WKHU�WKDQ�WKH
(WRELFRNH�&UHHN�ZDWHUVKHG�DOVR�H[WHQGV�LQWR�WKH�7RZQ�RI�&DOHGRQ��DQG�

C 'XH�WR�WKH�VPDOO�VL]H�RI�WKH�ZDWHUVKHGV�LQ�FRPSDULVRQ�WR�RWKHUV�ZLWKLQ
WKH�75&$¶V�MXULVGLFWLRQ��H�J���WKH�+XPEHU��'RQ��RU�5RXJH�5LYHU
ZDWHUVKHGV����LW�ZDV�FRQVLGHUHG�PRUH�FRVW�HIIHFWLYH�WR�SUHSDUH�D�MRLQW
UHSRUW�

$V�VKRZQ�RQ�DOO�PDSV�LQ�WKLV�UHSRUW��WKHUH�LV�D�WULDQJOH�RI�ODQG�EHWZHHQ�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��ERUGHULQJ�/DNH�2QWDULR��ZKLFK�GRHV
QRW�GUDLQ�LQWR�HLWKHU�WKH�(WRELFRNH�RU�0LPLFR�&UHHNV��,Q�WKLV�UHSRUW��WKLV�ODQG�LV
UHIHUUHG�WR�DV�WKH�/DNH�2QWDULR�'UDLQDJH�$UHD�DQG�LV�QRW�D�SDUW�RI�WKH�VWXG\�DUHD
�0DS�����7KLV�ODQG�ZLOO�EH�FRQVLGHUHG�ZKHQ�DQ�LQWHJUDWHG�VKRUHOLQH�PDQDJHPHQW
SODQ�LV�GHYHORSHG�LQ�WKH�IXWXUH��
)LJXUH����(WRELFRNH�DQG�0LPLFR�&UHHN�:DWHUVKHGV�LQ�WKH�*UHDW�/DNHV�%DVLQ
(FRV\VWHP�
�
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�

)LJXUH����&RPSRQHQWV�RI�WKH
HFRV\VWHP�DQG�WKHLU

UHODWLRQVKLS

��� 5(3257�6758&785(

$Q�HFRV\VWHP�DSSURDFK�ZDV�XVHG�WR�JXLGH�WKH�GHYHORSPHQW�RI�WKH�6WDWH�RI�WKH
:DWHUVKHG�5HSRUW��,Q�WDNLQJ�WKLV�DSSURDFK��WKH�HFRV\VWHP�ZDV�GHILQHG�EURDGO\�DV
LQFOXGLQJ�HQYLURQPHQWDO��VRFLDO��DQG�HFRQRPLF�FRPSRQHQWV��DQG�WKHLU�UHVSHFWLYH
LQWHUDFWLRQV��7KH�JRDO�RI�ZDWHUVKHG�KHDOWK�LV�DFKLHYHG�ZKHQ�HQYLURQPHQWDO�
VRFLDO��DQG�HFRQRPLF�QHHGV�DUH�PHW�WKURXJK�WKH�LQWHJUDWHG�PDQDJHPHQW�RI�WKHVH
HFRV\VWHP�FRPSRQHQWV��)LJXUH����

7KH�UHSRUW�LV�D�GHVFULSWLRQ�DQG�DQDO\VLV�RI�WKH�ZDWHUVKHGV¶�FRQGLWLRQ�DQG�LV�EDVHG
SULQFLSDOO\�RQ�DQ�H[WHQVLYH�OLWHUDWXUH�DQG�GDWD�VHDUFK��0XQLFLSDO��UHJLRQDO�
SURYLQFLDO��IHGHUDO��DQG�RWKHU�VRXUFHV�RI�LQIRUPDWLRQ�ZHUH�FRPSLOHG�DQG�DQDO\VHG
IRU�HDFK�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��5HFRJQL]LQJ�WKDW�LW�ZDV
QRW�SRVVLEOH�WR�VWXG\�HYHU\WKLQJ�ZLWKLQ�WKH�ZDWHUVKHGV��IRFXV�ZDV�SODFHG�RQ�WKH
HFRV\VWHP�FRPSRQHQWV�PRVW�UHOHYDQW�IRU�ZDWHUVKHG�PDQDJHPHQW�

(QYLURQPHQW� $LU��/DQG��:DWHU��/LIH�
6RFLHW\������� &XOWXUDO�+HULWDJH�DQG�5HFUHDWLRQ��DQG
(FRQRP\������ 8UEDQ�'HYHORSPHQW�DQG�5HVRXUFH�8VH�

'XULQJ������DQG�������WHFKQLFDO�EDFNJURXQG�UHSRUWV�ZHUH�SURGXFHG�E\�75&$
VWDII�LQ�VXSSRUW�RI�WKH�6WDWH�RI�WKH�:DWHUVKHG�5HSRUW�DQG�WR�SURYLGH�PRUH
GHWDLOHG�LQIRUPDWLRQ�IRU�WDVN�IRUFH�PHPEHUV��6HSDUDWH�UHSRUWV�ZHUH�SURGXFHG�WKDW
GHVFULEH�DQG�DVVHVV�VXUIDFH�ZDWHU�TXDOLW\��KHULWDJH��ILVK�FRPPXQLWLHV��DQG
WHUUHVWULDO�KDELWDW�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�

(QYLURQPHQWDO��VRFLDO��DQG�HFRQRPLF�FRQGLWLRQV�LQ�WKH�ZDWHUVKHGV�DUH�GLVFXVVHG�
LQ�3DUWV�,,�DQG�,,,�RI�WKLV�UHSRUW��+XPDQ�8VH�RI�WKH�:DWHUVKHGV�DQG�1DWXUDO
+HULWDJH��3DUW�,9��'LUHFWLRQV�IRU�0DQDJHPHQW��SURYLGHV�D�VXPPDU\�RI�NH\�LVVXHV
�LGHQWLILHG�LQ�3DUWV�,,�DQG�,,,��WKDW�ZLOO�QHHG�WR�EH�DGGUHVVHG�LQ�IXWXUH�HIIRUWV�WR
UHJHQHUDWH�WKH�ZDWHUVKHGV�WR�D�KHDOWK\�VWDWH�



3$57�,,

7UDGLWLRQDOO\��WKH�ORFDWLRQ�RI�KXPDQ�VHWWOHPHQW
KDV�EHHQ�ODUJHO\�GHWHUPLQHG�E\�WKH�SUHVHQFH�RI
ZDWHU��/DNHV��ULYHUV��DQG�VWUHDPV�SURYLGHG�D
VWDEOH�ZDWHU�VXSSO\��WUDQVSRUWDWLRQ�SRWHQWLDO��DQG
IRRG�UHVRXUFHV��7KH�(WRELFRNH�DQG�0LPLFR
&UHHNV�DUH�QR�H[FHSWLRQ��DV�VKRZQ�E\�WKH�PDQ\�
KHULWDJH�UHVRXUFHV�WKDW�KDYH�EHHQ�IRXQG�ZLWKLQ
WKH�ZDWHUVKHGV��7KHVH�UHVRXUFHV�DUH�LQWHJUDO�WR
GHYHORSLQJ�DQG�LPSOHPHQWLQJ�ZDWHUVKHG
PDQDJHPHQW�VWUDWHJLHV�DV�WKH\�GHPRQVWUDWH�WKH
LPSRUWDQFH�RI�SDVW�SHRSOHV�DQG�WKHLU
HQYLURQPHQWV�UHODWLYH�WR�WKH�FRQGLWLRQ�RI�WKH
ZDWHUVKHG�WRGD\��

7KH�HYROXWLRQ�RI�WKH�QDWXUDO�KHULWDJH�V\VWHP�LV
UHODWHG�WR�FKDQJHV�LQ�WKH�SRSXODWLRQV�RI�WKH
ZDWHUVKHGV�WKDW�KDYH�RFFXUUHG�RYHU�WKH�SDVW
�������\HDUV��7R�SODFH�WKH�FXOWXUDO�KLVWRU\�RI�WKH
ZDWHUVKHGV�LQWR�FRQWH[W��&KDSWHU���GHVFULEHV�WKH
$ERULJLQDO�DQG�(XUR�&DQDGLDQ�KLVWRULFDO
SHULRGV��7KLV�FKDSWHU�LV�EDVHG�RQ�ZRUN
FRPSOHWHG�IRU�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
:DWHUVKHGV�+HULWDJH�6WXG\��75&$������D���

7KH�UHPDLQLQJ�FKDSWHUV�LQ�3DUW�,,�IRFXV�RQ
FXUUHQW�VRFLDO�DQG�HFRQRPLF�FRQGLWLRQV�LQ�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�
&KDSWHUV���DQG���SURYLGH�DQ�RYHUYLHZ�RI�FXUUHQW
SRSXODWLRQ�FKDUDFWHULVWLFV�DQG�D�GHVFULSWLRQ�RI�
H[LVWLQJ�RXWGRRU�UHFUHDWLRQDO�RSSRUWXQLWLHV�DV
WKH\�DUH�LPSRUWDQW�WR�FRQVLGHU�LQ�WKH�IXWXUH
PDQDJHPHQW�RI�WKH�ZDWHUVKHGV��&KDSWHU��
SURYLGHV�DQ�RYHUYLHZ�RI�XUEDQ�GHYHORSPHQW�LQ
WKH�ZDWHUVKHGV�LQFOXGLQJ�FXUUHQW�ODQG�XVH
SDWWHUQV�DQG�LQIUDVWUXFWXUH��&KDSWHU���GHVFULEHV
DJULFXOWXUH��IRUHVWU\��DQG�DJJUHJDWH�H[WUDFWLRQ�DV
WKH\�DIIHFW�WKH�QDWXUDO�KHULWDJH�V\VWHP�

+80$1�86(�2)�7+(
:$7(56+('6
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&+$37(5��
)RU�PRUH�WKDQ��������\HDUV��WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�KDYH
EHHQ�KRPH�WR�$ERULJLQDO�KXQWHUV�DQG�IDUPHUV��(XURSHDQ�H[SORUHUV��WUDGHUV�
VROGLHUV��VXUYH\RUV��IDUPHUV��DQG�KROLGD\�PDNHUV��DQG�ILQDOO\�FLW\�GZHOOHUV�DQG
VXEXUEDQLWHV��7R�SODFH�WKH�FXOWXUDO�KLVWRU\�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV�LQWR�SURSHU�FRQWH[W��WKLV�FKDSWHU�EULHIO\�GHVFULEHV�WKH�$ERULJLQDO�DQG
(XUR�&DQDGLDQ�KLVWRULF�FXOWXUDO�SHULRGV�RI�WKHVH�ZDWHUVKHGV�
��� 35(+,6725,&�6(77/(0(17

3UHKLVWRULF�VHWWOHPHQW�UHIHUV�WR�WKH�$ERULJLQDO�SRSXODWLRQV�ZKR�LQKDELWHG�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�SULRU�WR�WKH�FRPLQJ�RI�(XURSHDQV�
$UFKDHRORJLFDO�HYLGHQFH�UHYHDOV�QDWLYH�VHWWOHPHQW�LQ�WKH�(WRELFRNH�DQG�0LPLFR
&UHHN�ZDWHUVKHGV��7KH�ILUVW�LQKDELWDQWV�ZHUH�WKH�3DODHR�,QGLDQV�ZKR�PRYHG�LQWR
WKH�7RURQWR�DUHD�IURP�DSSUR[LPDWHO\��������WR�������%�&���DIWHU�WKH�JODFLHUV
UHWUHDWHG�QRUWKZDUG�IURP�WKH�UHJLRQ��1H[W�ZDV�WKH�$UFKDLF�SHULRG��ZKLFK�ODVWHG
IURP�DSSUR[LPDWHO\�������WR�������%�&��7KH�:RRGODQG�SHULRG�H[WHQGHG�IURP
������%�&��WR�$�'�������7DEOH�����SURYLGHV�D�VXPPDU\�RI�WKH�QXPEHU�RI
DUFKDHRORJLFDO�VLWHV�WKDW�KDYH�EHHQ�ORFDWHG�WR�GDWH�DQG�ZKLFK�DUH�UHJLVWHUHG�ZLWK
WKH�0LQLVWU\�RI�&LWL]HQVKLS��&XOWXUH�DQG�5HFUHDWLRQ��0DS���LQ�VHFWLRQ�����VKRZV
WKH�ORFDWLRQ�RI�DUFKDHRORJLFDO�VLWHV�DQG�RWKHU�KHULWDJH�UHVRXUFHV�
����� 3DODHR�,QGLDQ��������WR�������%�&�

$V�WKH�JODFLHUV�UHWUHDWHG�IURP�VRXWKHUQ�2QWDULR��QRPDGLF�SHRSOHV�JUDGXDOO\
PRYHG�LQWR�WKH�DUHDV�UHFHQWO\�YDFDWHG�E\�WKH�PDVVLYH�LFH�VKHHWV��7KHVH�3DODHR�
,QGLDQV�OLYHG�LQ�VPDOO�IDPLO\�JURXSV�DQG�OLNHO\�KXQWHG�FDULERX�DQG�RWKHU�IDXQD
DVVRFLDWHG�ZLWK�WKH�FRROHU�HQYLURQPHQW�RI�WKLV�WLPH�SHULRG��$V�WKH�JODFLHUV
PHOWHG�DW�WKH�HQG�RI�WKH�ODVW�LFH�DJH���������\HDUV�DJR��WKH�ODQGVFDSH�RI�VRXWKHUQ
2QWDULR�ZDV�YHU\�PXFK�OLNH�WKH�WXQGUD�RI�WRGD\¶V�HDVWHUQ�VXE�DUFWLF��%DVHG�RQ
WKH�ORFDWLRQ�RI�D�VLQJOH�WRH�ERQH�RI�D�FDULERX�DW�D�VLWH�LQ�'HWURLW�DQG�WKH�SUHVHQFH
RI�DUFWLF�KDUH��DUFWLF�IR[��DQG�D�ODUJH�XQJXODWH�DW�WKH�8GRUD�VLWH��D�3DODHR�,QGLDQ
HQFDPSPHQW��QHDU�WKH�VRXWK�VKRUH�RI�/DNH�6LPFRH��WKLV�WKHRU\�LV�VXEVWDQWLDWHG�

'XULQJ�WKLV�WLPH��WKH�ZDWHU�OHYHOV�DQG�VKRUHOLQH�RI�/DNH�2QWDULR�ZHUH�IOXFWXDWLQJ
GXH�WR�UXQRII�IURP�WKH�PHOWLQJ�JODFLHUV��7UDGLWLRQDOO\��WKH�3DODHR�,QGLDQ
RFFXSDWLRQ�RI�VRXWKHUQ�2QWDULR�KDV�EHHQ�DVVRFLDWHG�ZLWK�WKHVH�JODFLDO�ODNH
VKRUHOLQHV��+RZHYHU��UHFHQW�LQYHVWLJDWLRQV�LQ�WKH�YLFLQLW\�RI�7RURQWR�LQGLFDWH�WKDW
WKHVH�SHRSOHV�DOVR�H[SORLWHG�LQWHULRU�ORFDWLRQV�DZD\�IURP�WKH�JODFLDO�ODNHV��
��
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$W�SUHVHQW��WKHUH�LV�QR�HYLGHQFH�RI�3DODHR�,QGLDQV�LQ�WKH�(WRELFRNH�DQG�0LPLFR
&UHHN�ZDWHUVKHGV��+RZHYHU��WKHUH�DUH�VHYHUDO�VLWHV�NQRZQ�WR�WKH�HDVW��WKH
+XPEHU�5LYHU�ZDWHUVKHG��DQG�WR�WKH�ZHVW�VXJJHVWLQJ�WKDW�IXWXUH�GLVFRYHULHV
FRXOG�EH�PDGH�LQ�WKHVH�ZDWHUVKHGV�
����� $UFKDLF�������WR�������%�&�

$V�WKH�FOLPDWH�LQ�VRXWKHUQ�2QWDULR�ZDUPHG��$ERULJLQDO�SRSXODWLRQV�DGDSWHG�WR
WKHVH�QHZ�HQYLURQPHQWV��0DQ\�QHZ�WHFKQRORJLHV�DQG�VXEVLVWHQFH�VWUDWHJLHV�ZHUH
LQWURGXFHG�DQG�GHYHORSHG�E\�WKH�$UFKDLF�SHRSOHV��:RRG�ZRUNLQJ�LPSOHPHQWV
VXFK�DV�JURXQGVWRQH�D[HV��DG]HV��DQG�JRXJHV��LPSOHPHQWV�XVHG�LQ�GXJ�RXW�FDQRH
FRQVWUXFWLRQ��EHJLQ�WR�DSSHDU��DV�GR�QHW�VLQNHUV��IRU�ILVKLQJ���QXPHURXV�W\SHV�RI
VSHDU�SRLQWV��DQG�LWHPV�PDGH�IURP�1DWLYH�FRSSHU��ZKLFK�ZDV�PLQHG�IURP�WKH
/DNH�6XSHULRU�UHJLRQ��7KH�SUHVHQFH�RI�1DWLYH�FRSSHU�RQ�DUFKDHRORJLFDO�VLWHV�LQ
VRXWKHUQ�2QWDULR�DQG�DGMDFHQW�DUHDV�VXJJHVWV�WKDW�$UFKDLF�JURXSV�ZHUH�LQYROYHG
LQ�ORQJ�UDQJH�H[FKDQJH�DQG�LQWHUDFWLRQ�ZLWK�RQH�DQRWKHU��7KH�WUDGH�QHWZRUNV
HVWDEOLVKHG�DW�WKLV�WLPH�SHUVLVWHG�EHWZHHQ�1DWLYH�JURXSV�XQWLO�(XURSHDQ�FRQWDFW��
7$%/(������$UFKDHRORJLFDO�6LWHV�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�:DWHUVKHGV

&8/785$/
$)),/,$7,21

(72%,&2.( 0,0,&2 727$/

$UFKDLF �

0LGGOH � �

/DWH � �

:RRGODQG �

(DUO\ � �

0LGGOH � �

/DWH�,URTXRLDQ � �

+LVWRULF�(XUR�
&DQDGLDQ

�� � ��

0XOWL�
&RPSRQHQW


� � �

8QGHWHUPLQHG �� � ��

7RWDO �� �� ��


�,QFOXGHV�/DWH�$UFKDLF�DQG�(XUR�&DQDGLDQ�&RPSRQHQWV�
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7R�KDUYHVW�WKH�QHZ�ULFKHV�RI�WKH�ZDUPLQJ�FOLPDWH��WKH�$UFKDLF�EDQGV�RI�VRXWKHUQ
2QWDULR�IROORZHG�DQ�DQQXDO�F\FOH�ZKLFK�H[SORLWHG�VHDVRQDEO\�DYDLODEOH�UHVRXUFHV
LQ�GLIIHULQJ�DUHDV�ZLWKLQ�ZDWHUVKHGV��)RU�H[DPSOH��IURP�WKH�VSULQJ�WKURXJK�WKH
IDOO��EDQGV�MRLQHG�WRJHWKHU�DQG�LQKDELWHG�VLWHV�LQ�ODNHVKRUH�HQYLURQPHQWV�ZKHUH
DEXQGDQW�IRRGVWXIIV�VXFK�DV�ILVK��ZDWHUIRZO��DQG�ZLOG�ULFH�HQDEOHG�WKH
HVWDEOLVKPHQW�RI�ODUJHU�PXOWL�VHDVRQ�RFFXSDWLRQV��(OOLV�HW�DO����������$V�WKH
VHDVRQV�FKDQJHG�DQG�DTXDWLF�UHVRXUFHV�EHFDPH�VFDUFH��WKHVH�EDQGV�VSOLW�LQWR
VPDOOHU�JURXSV�DQG�PRYHG�LQODQG�WR�H[SORLW�RWKHU�UHVRXUFHV�ZKLFK�ZHUH�DYDLODEOH
GXULQJ�WKH�IDOO�DQG�ZLQWHU�VXFK�DV�GHHU��UDEELW��VTXLUUHO��DQG�EHDU�ZKLFK�WKULYHG
RQ�WKH�IRUHVW�PDUJLQV�RI�WKHVH�DUHDV��

'XH�WR�WKH�IOXFWXDWLQJ�ZDWHU�OHYHOV�RI�/DNH�2QWDULR�DW�WKH�HQG�RI�WKH�LFH�DJH��WKH
PRXWKV�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHNV�ZRXOG�KDYH�HQWHUHG�LQWR�/DNH
2QWDULR�DW�D�ORFDWLRQ�FXUUHQWO\����WR����PHWUHV�EHORZ�WKH�SUHVHQW�ODNH�OHYHO�
$ERULJLQDO�JURXSV�RI�WKH�HUD�ZRXOG�KDYH�H[SORLWHG�WKH�VKRUHOLQH�HQYLURQPHQWV�LQ
WKHVH�QRZ�VXEPHUJHG�ORFDWLRQV�DQG�DQ\�DUFKDHRORJLFDO�VLWHV�UHSUHVHQWLQJ�WKHVH
VHDVRQDO�DFWLYLWLHV�DUH�QRZ�XQGHU�ZDWHU��&RQVHTXHQWO\��XQGHUVWDQGLQJ�RI�WKH
$UFKDLF�XVHV�RI�WKH�/DNH�2QWDULR�VKRUHOLQH�LQ�WKH�YLFLQLW\�RI�WKH�(WRELFRNH�DQG
0LPLFR�&UHHNV�LV�SRRU�

7KHUH�KDYH�EHHQ��KRZHYHU��ILYH�VLWHV�DQG�ILQGVSRWV��ORFDWHG�LQ�WKH�(WRELFRNH�DQG
0LPLFR�&UHHN�ZDWHUVKHGV�WKDW�FDQ�EH�DWWULEXWHG�WR�WKH��LQODQG���H[SORLWDWLRQ��RI
WKH�$UFKDLF�JURXSV��7\SLFDOO\�WKHVH�VLWHV�RU��LQWHULRU�FDPSV��DSSHDU�RQ�WKH
ODQGVFDSH�DV�VFDWWHUV�RI�FKHUW��IOLQW��WRROV�DQG�IODNHV��LQ�DUHDV�DGMDFHQW�WR�ZKHUH
WKH�SDUWLFXODU�UHVRXUFH�ZRXOG�KDYH�EHHQ��6XFK�LV�WKH�FDVH�ZLWK�WKH�$N*Z���VLWH
ZKLFK�LV�ORFDWHG�RQ�IODW�ODQG�����PHWUHV�HDVW�RI�D�UHOLF�VWUHDP�EHG��$UWLIDFWV
UHFRYHUHG�IURP�WKH�VXUIDFH�RI�WKLV�VLWH�LQFOXGH�D�ELIDFH�IUDJPHQW�DQG�D�XVHG�IODNH
VXJJHVWLQJ�WKDW�EXWFKHULQJ�DFWLYLWLHV�ZHUH�OLNHO\�FDUULHG�RXW�KHUH�E\�$UFKDLF
SHRSOHV�VRPHWLPH�DURXQG�������%�&��

$OWKRXJK�WKHVH�ILYH�VLWHV�DQG�ILQGVSRWV�ZRXOG�LQGLFDWH�$UFKDLF�SHRSOHV�KXQWHG
DQG�FDPSHG�LQ�WKH�(WRELFRNH�DQG�0LPLFR�ZDWHUVKHGV��IHZ�VSHFLILFV�FDQ�EH
ZULWWHQ�UHJDUGLQJ�WKHLU�KDELWDWLRQ��7KLV�LV�GXH�WR�WKH�ODFN�RI�GHWDLOHG�H[FDYDWLRQ
RI�WKHVH�VLWHV�DQG�WR�WKH�FKDQJHV�LQ�ZDWHU�OHYHOV�GLVFXVVHG�DERYH��$V�ZHOO�
DUFKDHRORJLFDO�VLWHV�UHSUHVHQWDWLYH�RI�WKHVH�DFWLYLWLHV�DUH�VPDOO�DQG�WKHUHIRUH
RIWHQ�GHHPHG�DV�
QRW�VLJQLILFDQW�
�$V�D�UHVXOW��WKH\�DUH�EHLQJ�GHVWUR\HG�DW�D�UDSLG
SDFH�DV�GHYHORSPHQW�RFFXUV�LQ�WKH�ZDWHUVKHGV��:LWKRXW�SURWHFWLQJ�DQG
LQYHVWLJDWLQJ�WKHVH�VPDOO�H[WUDFWLRQ�SURFHVVLQJ�DQG�KDELWDWLRQ�DUHDV��RXU
XQGHUVWDQGLQJ�RI�WKH�$UFKDLF�XVH�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHNV��DQG
2QWDULR��ZLOO�UHPDLQ�LQFRPSOHWH�

�
A findspot is also referred to as an isolated find. It is where a single artifact or small
number of artifacts are located or found but which do not convey the idea of a
purposeful occupation.

�
The term "flake" is used by archaeologists to describe the pieces of chert that are 
"flaked' off during the stages of stone tool manufacturing.
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����� :RRGODQG

Initial Woodland 1,000 B.C. to A.D. 700
(DUO\�LQ�WKH�,QLWLDO�:RRGODQG�SHULRG��������%�&��$�'������EDQG�VL]H�DQG
VXEVLVWHQFH�DFWLYLWLHV�ZHUH�JHQHUDOO\�FRQVLVWHQW�ZLWK�WKH�JURXSV�RI�WKH�SUHFHGLQJ
$UFKDLF�SHULRG��(DUO\�LQ�WKLV�SHULRG��FOD\�SRWV�ZHUH�LQWURGXFHG���&HUDPLF�YHVVHOV
HQDEOHG�ORQJHU�WHUP�VWRUDJH�RI�IRRGVWXIIV��:LWK�WKH�DELOLW\�WR�VWRUH�IRRGVWXIIV
GXULQJ�WLPHV�RI�SOHQW\��WKH�VWUHVV�RI�PRUH�PHDJUH�WLPHV�ZDV�JUHDWO\�UHGXFHG�
$URXQG�$�'����DQRWKHU�UHYROXWLRQDU\�QHZ�WHFKQRORJ\��WKH�ERZ�DQG�DUURZ��ZDV
EURXJKW�LQWR�VRXWKHUQ�2QWDULR�DQG�UDGLFDOO\�FKDQJHG�WKH�DSSURDFK�WR�KXQWLQJ�
7KHVH�WZR�WHFKQRORJLFDO�LQQRYDWLRQV�DOORZHG�IRU�PDMRU�FKDQJHV�LQ�VXEVLVWHQFH�
VHWWOHPHQW�SDWWHUQV��$V�SRSXODWLRQV�EHFDPH�ODUJHU��FDPSV�DQG�YLOODJHV�ZLWK�PRUH
SHUPDQHQW�VWUXFWXUHV�ZHUH�RFFXSLHG�ORQJHU�DQG�PRUH�FRQVLVWHQWO\���*HQHUDOO\�
WKHVH�ODUJHU�VLWHV�DUH�RIWHQ�DVVRFLDWHG�ZLWK�WKH�JDWKHULQJ�RI�WZR�RU�PRUH�EDQG
JURXSV�LQWR�ZKDW�DUH�UHIHUUHG�WR�DV�µPDFUREDQGV�¶�2IWHQ�WKHVH�ODUJHU�JURXSV
ZRXOG�UHVLGH�LQ�IDYRXUDEOH�ORFDWLRQV�DQG�ZRUN�FRRSHUDWLYHO\�WR�WDNH�DGYDQWDJH�RI�
UHVRXUFHV�VXFK�DV�ILVK��

'XULQJ�WKLV�SHULRG��PRUH�HODERUDWH�EXULDO�ULWXDOV�VXFK�DV�FUHPDWLRQ��EXULDO�PRXQG
FRQVWUXFWLRQ��DV�VHHQ�DW�WKH�6HUSHQW�0RXQGV�QHDU�3HWHUERURXJK��2QWDULR���DQG
WKH�LQWHUPHQW�RI�QXPHURXV�H[RWLF�JUDYH�JRRGV�ZLWK�WKH�GHFHDVHG�EHJDQ�WR�WDNH
SODFH��7KHVH�JRRGV��ZKLFK�LQFOXGH�ODUJH�FDFKHV�RI�ZHOO�FUDIWHG�OLWKLF�EODGHV�
VKHHWV�RI�PLFD��PDULQH�VKHOOV��VKDUN�WHHWK��VLOYHU�DQG�FRSSHU�EHDGV��DQG�DUWLIDFWV
VXFK�DV�SODWIRUP�VPRNLQJ�SLSHV�DQG�GHFRUDWLYH�HDU�RUQDPHQWV��DOO�LQGLFDWHG�WKDW
WKH�,QLWLDO�:RRGODQG�SHULRG�ZDV�RQH�RI�LQFUHDVHG�WUDGH�DQG�LQWHUDFWLRQ�EHWZHHQ
VRXWKHUQ�2QWDULR�SRSXODWLRQV�DQG�JURXSV�DV�IDU�DZD\�DV�WKH�HDVW�FRDVW�DQG�WKH
2KLR�9DOOH\��

7R�GDWH��WKUHH�VLWHV�KDYH�EHHQ�IRXQG�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV�WKDW�FDQ�EH�DWWULEXWHG�WR�WKH�,QLWLDO�:RRGODQG�SHULRG��:KLOH�WKHVH
VLWHV�DSSHDU�WR�UHSUHVHQW�VKRUW�WHUP�FDPSVLWHV��QRQH�KDYH�KDG�GHWDLOHG
DUFKDHRORJLFDO�LQYHVWLJDWLRQV�DQG�WKHUHIRUH�OLWWOH�FDQ�EH�VDLG�UHJDUGLQJ�WKHLU
IXQFWLRQ�RU�SRVVLEOH�VHWWOHPHQW�SDWWHUQV��'XH�WR�WKH�,QLWLDO�:RRGODQG�SHRSOHV

H[SORLWDWLRQ�RI�VHDVRQDOO\�DYDLODEOH�UHVRXUFHV��DV�VHHQ�ZLWK�HDUOLHU�$UFKDLF�DQG
3DODHR�,QGLDQ�JURXSV���WKHLU�KDELWDWLRQ�VLWHV�GR�QRW�GLVSOD\�HYLGHQFH�RI
VXEVWDQWLDO�VWUXFWXUHV��OHQJWK\�RFFXSDWLRQV��RU�GHHS�RU�H[WHQVLYH�PLGGHQV
�JDUEDJH�GHSRVLWV���6SHQFH�HW�DO����������&RQVHTXHQWO\���WKHLU�YLVLELOLW\�RQ�WKH
ODQGVFDSH�LV�PLQLPDO��PDNLQJ�WKHP�GLIILFXOW�VLWHV�IRU�DUFKDHRORJLVWV�WR�ILQG���,I
WKHVH�VLWHV�DUH�SURSHUO\�LQYHVWLJDWHG�ZKHQ�WKH\�DUH�KDSSHQHG�XSRQ��LW�ZLOO�DVVLVW
LQ�RXU�XQGHUVWDQGLQJ�RI�WKLV�FUXFLDO�SHULRG�RI�$ERULJLQDO�KLVWRU\�
��
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Middle Road Bridge

Ontario Iroquoians (Late Woodland) A.D. 700 to A.D. 1651
$URXQG�$�'�������FRUQ�ZDV�LQWURGXFHG�LQWR�VRXWKHUQ�2QWDULR�IURP�WKH�VRXWK�
:LWK�WKH�GHYHORSPHQW�RI�KRUWLFXOWXUH�DV�WKH�GRPLQDQW�VXEVLVWHQFH�EDVH��WKH�/DWH
:RRGODQG�SHULRG�JDYH�ULVH�WR�D�WUHPHQGRXV�LQFUHDVH�LQ�SRSXODWLRQ�DQG�WKH
HVWDEOLVKPHQW�RI�SHUPDQHQW�YLOODJHV��ZKLFK�ZHUH�RFFXSLHG�IURP���WR����\HDUV��
7KHVH�YLOODJHV�FRQVLVWHG�RI�QXPHURXV��FLJDU�VKDSHG´�VWUXFWXUHV�RU��ORQJKRXVHV�
PDGH�IURP�ZRRGHQ�SRVWV�SODFHG�LQ�WKH�JURXQG�DQG�WLHG�WRJHWKHU�DW�WKH�WRS�LQ�DQ
DUFK�OLNH�IDVKLRQ��$OWKRXJK�WKHVH�ZLQGRZOHVV�VWUXFWXUHV�ZHUH�RQO\�VL[�PHWUHV
ZLGH�DQG�WKH�VDPH�LQ�KHLJKW��WKH\�H[WHQGHG�DQ\ZKHUH�IURP�QLQH�WR����PHWUHV�LQ
OHQJWK�SURYLGLQJ�VKHOWHU�IRU�XS�WR����SHRSOH���4XLWH�RIWHQ�WKHVH�YLOODJHV��VRPH�RI
ZKLFK�ZHUH�RQH�WR�IRXU�KHFWDUHV�LQ�VL]H��ZHUH�VXUURXQGHG�E\�PXOWLSOH�URZV�RI
SDOLVDGHV�VXJJHVWLQJ�WKDW�GHIHQFH�ZDV�D�FRPPXQLW\�FRQFHUQ�GXULQJ�WKLV�SHULRG�

7KH�0HUWRQ�VLWH��$M*Y�����LV�WKH�RQO\�/DWH�:RRGODQG�YLOODJH�WKDW�KDV�EHHQ
IRXQG�ZLWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��&RYHULQJ�DQ�DUHD
EHWZHHQ�RQH�DQG�����KHFWDUHV�LQ�VL]H��WKLV�LPSRUWDQW�VLWH�ZDV�GHVWUR\HG�E\
WRZQKRXVH�FRQVWUXFWLRQ�LQ������EHIRUH�V\VWHPDWLF�H[FDYDWLRQV�FRXOG�WDNH�SODFH�
7KH�ZKHUHDERXWV�RI�DQ\�H[LVWLQJ�FROOHFWLRQV�DUH�QRW�NQRZQ�

$IWHU�FHQWXULHV�RI�VPDOO�VFDOH�ZDUIDUH�DQG�WKH�JUDGXDO�GHSOHWLRQ�RI�VRLO�QXWULHQWV�
ILUHZRRG��DQG�RWKHU�UHVRXUFHV��WKH�/DWH�:RRGODQG�JURXSV�WKDW�LQKDELWHG�WKH

(WRELFRNH�DQG�0LPLFR�&UHHNV�DQG
DGMDFHQW�ZDWHUVKHGV�EHJDQ�PRYLQJ
WKHLU�YLOODJHV�QRUWKZDUG�WRZDUGV
*HRUJLDQ�%D\��,W�ZDV�WKHVH�JURXSV
WKDW�HYHQWXDOO\�HYROYHG�LQWR�WKH
3HWXQ�DQG�+XURQ�QDWLRQV�ZLWQHVVHG
DQG�UHFRUGHG�E\�WKH�HDUO\�)UHQFK
PLVVLRQDULHV�DQG�H[SORUHUV�GXULQJ
WKH�VHYHQWHHQWK�FHQWXU\�

�
This number is based on a longhouse with four  hearths, one family on either side of the 
hearth, and six people in each family. Past researchers have employed similar models 
based on what is known from the early missionaries that lived among these Iroquoian 
groups in the seventeenth century.
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7KH�SHULRG�RI�KLVWRULF�VHWWOHPHQW�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV
H[WHQGV�IURP�DSSUR[LPDWHO\�������ZKHQ�$ERULJLQDO�SRSXODWLRQV�ILUVW�KDG�FRQWDFW
ZLWK�(XUR�&DQDGLDQV��WR�DSSUR[LPDWHO\�WKH�PLG�WZHQWLHWK�FHQWXU\�

)UHQFK�H[SORUHUV�DQG�IXU�WUDGHUV�XQGRXEWHGO\�NQHZ�DERXW�WKH�(WRELFRNH�DQG
0LPLFR�&UHHNV�DQG�SUREDEO\�H[SORUHG�DQG�FDPSHG�QHDU�WKH�FUHHNV��$OWKRXJK�WKH
FUHHNV�FRQWULEXWHG�WR�WKH�GHYHORSPHQW�RI�WKH�7RURQWR�DUHD��WKH\�ZHUH�DOZD\V
RYHUVKDGRZHG�E\�WKH�ODUJHU�+XPEHU�5LYHU�WR�WKH�HDVW�DQG�WKH�&UHGLW�5LYHU�WR�WKH
ZHVW��7KH�SUHVHQFH�RI�DQ�HVWDEOLVKHG�WUDLO�DORQJ�WKH�+XPEHU�5LYHU�UHDFKLQJ�DOO
WKH�ZD\�WR�WKH�+ROODQG�5LYHU�DQG�HYHQWXDOO\�WR�WKH�XSSHU�*UHDW�/DNHV�PHDQW�WKDW
WKH�(WRELFRNH�DQG�0LPLFR�&UHHNV�GLG�QRW�ILJXUH�DV�SURPLQHQWO\�LQ�WKH�KLVWRU\�RI
2QWDULR�DV�GLG�WKH�+XPEHU�5LYHU�

7KH�IROORZLQJ�VHFWLRQV�LQ�WKLV�FKDSWHU�SURYLGH�DQ�RYHUYLHZ�RI�WKH�KLVWRULF�SHULRG
LQFOXGLQJ�FRQWDFW�EHWZHHQ�$ERULJLQDO�DQG�(XUR�&DQDGLDQ�SHRSOHV��NH\
FKDUDFWHULVWLFV�RI�HDUOLHU�DQG�ODWHU�SHULRGV�RI�VHWWOHPHQW��DQG�KHULWDJH�UHVRXUFHV
IRXQG�LQ�WKH�ZDWHUVKHGV��7KH�SUHKLVWRULF�DQG�KLVWRULF�KHULWDJH�UHVRXUFHV�IRXQG�WR
GDWH��DQG�EULHIO\�GHVFULEHG�LQ�WKLV�FKDSWHU��DUH�VXPPDUL]HG�LQ�7DEOH������0DS����

7$%/(������+HULWDJH�'HVLJQDWLRQ�RI�6LWHV�LQ�WKH�(WRELFRNH�DQG�
0LPLFR�&UHHN�:DWHUVKHGV


:DWHUVKHG (WRELFRNH 0LPLFR 7RWDO

/LVWHG ��� �� ���

'HVLJQDWHG �� � ��

8QOLVWHG�%XULDO
3ODFHV

�� � ��

$UFKDHRORJLFDO �� �� ��

727$/ ��� �� ���


�1RWH��6LWHV�FRQVLGHUHG�OLVWHG�RU�GHVLJQDWHG�DUH�GHWHUPLQHG�E\�WKH�PXQLFLSDOLWLHV�ZLWKLQ�
WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�WKURXJK�WKHLU�/RFDO�$UFKLWHFWXUDO�&RQVHUYDWLRQ�
$GYLVRU\�&RPPLWWHH��/$&$&���+HULWDJH�'LYLVLRQ��RU�+LVWRULF�%RDUG��$UFKDHRORJLFDO�VLWHV�OLVWHG�

RQ�WKH�WDEOH�DUH�UHJLVWHUHG�ZLWK�WKH�*RYHUQPHQW�RI�2QWDULR��
��
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)ROORZLQJ�WKH�GLVSHUVDO�RI�WKH�3HWXQ�DQG�+XURQ�E\�WKH�,URTXRLV�LQ�������VRXWKHUQ
2QWDULR�ZDV�XQLQKDELWHG�IRU�ILIWHHQ�\HDUV��7KHQ��GXULQJ�WKH�PLGGOH�WR�ODWH�����V�
LQ�DQ�DWWHPSW�WR�H[SDQG�WKHLU�IXU�KXQWLQJ�JURXQGV�WR�WKH�QRUWK��WKH�,URTXRLV
HVWDEOLVKHG�D�QXPEHU�RI�YLOODJHV�DORQJ�WKH�QRUWK�VKRUH�RI�/DNH�2QWDULR��7ZR�RI
WKHVH��*DQDWVHNLDJRQ�DQG�7HLDLDJRQ��ZHUH�EXLOW�E\�WKH�6HQHFD�RQ�WKH�5RXJH�DQG
+XPEHU�5LYHUV�UHVSHFWLYHO\��&XUUHQW�UHVHDUFK�LQGLFDWHV�WKDW�QR�YLOODJHV�RI�WKLV
VL]H�DQG�LPSRUWDQFH�ZHUH�OLNHO\�HYHU�EXLOW�LQ�WKH�(WRELFRNH�RU�0LPLFR�&UHHN
ZDWHUVKHGV��+RZHYHU��ORFDO�UHVRXUFHV�ZHUH�ZLWKRXW�GRXEW�XVHG�E\�QDWLYH�SHRSOHV
LQ�WKLV�ODWH�SHULRG�DV�HYLGHQFHG�E\�QXPHURXV�DUFKDHRORJLFDO�VLWHV�LQ�WKH�DUHD�
$IWHU�WKH�6HQHFD�DEDQGRQHG�WKH�QRUWK�VKRUH�RI�/DNH�2QWDULR�LQ�WKH�ODVW�KDOI�RI
WKH�VHYHQWHHQWK�FHQWXU\��WKH�$OJRQNLDQ�VSHDNLQJ�0LVVLVVDXJD�PRYHG�LQWR�WKLV
DUHD�DQG�WKH\�ZHUH�IORXULVKLQJ��ZKHQ�WKH�)UHQFK��DQG�ODWHU�WKH�%ULWLVK��DUULYHG��

7KH�PRXWKV�RI�WKHVH�FUHHNV�ZRXOG�KDYH�EHHQ�SDUWLFXODUO\�XVHIXO�IRU�KXQWLQJ�DQG
ILVKLQJ�DV�D�SDUW�RI�WKH�VHDVRQDO�URXQG�RI�WKH�0LVVLVVDXJD�OLYLQJ�LQ�WKH�DUHD��7KH
0LVVLVVDXJD�DUH�DOVR�UHFRUGHG�DV�VWDWLQJ�WKDW�WKH\�XVHG�WKH�IODWV�RQ�WKHVH�FUHHNV
WR�SODQW�WKHLU�FURSV��FRUQ��EHDQV��DQG�VTXDVK���7KHVH�UHVRXUFH�ULFK�ORFDOLWLHV�ZHUH
DWWUDFWLYH�IRRG�JDWKHULQJ�DUHDV�DV�WKH\�KDG�EHHQ�IRU�WKRXVDQGV�RI�\HDUV��,Q
DGGLWLRQ��SDUWLHV�RI�FDQRH�WUDYHOOHUV�ZRXOG�KDYH�VWRSSHG�KHUH�IRU�UHVWLQJ�RU
FDPSLQJ�RQ�MRXUQH\V�EHWZHHQ�WKH�KHDG�RI�WKH�ODNH�DQG�SRLQWV�DORQJ�WKH�&DUU\LQJ
3ODFH�7UDLO�

8QOLNH�WKH�RWKHU�FUHHNV�DQG�ULYHUV�XQGHU�WKH�DXVSLFHV�RI�7KH�7RURQWR�DQG�5HJLRQ
&RQVHUYDWLRQ�$XWKRULW\��WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�KDYH
UHWDLQHG�WKHLU�DERULJLQDO�QDPHV��(DUO\�(XURSHDQV�LQ�WKH�DUHD�OHDUQHG�WKHVH�QDPHV
IURP�WKH�0LVVLVVDXJD��%RWK��HWRELFRNH��DQG��PLPLFR��DUH�GHULYDWLRQV�RI
$OJRQNLDQ�ZRUGV�RU�SKUDVHV�WKRXJKW�WR�PHDQ���SODFH�ZKHUH�WKH�DOGHUV�JURZ��DQG
�UHVWLQJ�SODFH�RI�ZLOG�SLJHRQV��UHVSHFWLYHO\��7KH�ZLOG�SLJHRQV�LQ�TXHVWLRQ�DUH�WKH
H[WLQFW�SDVVHQJHU�SLJHRQ�ZKLFK�ZHUH�RQFH�SOHQWLIXO�LQ�WKLV�DUHD��)DXQDO
RVWHRDUFKDHRORJLFDO�FROOHFWLRQV�LQ�2QWDULR�VKRZ�WKDW�WKH�SDVVHQJHU�SLJHRQ�ZDV
DQ�LPSRUWDQW�IRRG�VRXUFH�IRU�DERULJLQDO�SHRSOHV��,W�LV�DVVXPHG�WKHQ�WKDW�WKH�DUHD
DURXQG�0LPLFR�&UHHN�PLJKW�KDYH�EHHQ�D�QRWHZRUWK\�VSRW�IRU�KDUYHVWLQJ�WKLV
IRRG�UHVRXUFH��
������ (DUO\�(XUR�&DQDGLDQ

7KH�QDPH�RI�(WRELFRNH�&UHHN�LV�OLQNHG�ZLWK�WKH�VHPLQDO�7RURQWR�3XUFKDVH�ODQG
WUDQVIHU�DJUHHPHQW�EHWZHHQ�WKH�0LVVLVVDXJDV�DQG�WKH�&URZQ��%HFDXVH�RI
SUHVVXUH�IURP�/R\DOLVWV�HQWHULQJ�&DQDGD�IURP�WKH�8QLWHG�6WDWHV�VHHNLQJ�ODQG�WR
VHWWOH�XQGHU�%ULWLVK�VRYHUHLJQW\��D�PHHWLQJ�ZDV�KHOG�LQ������DW�&DUU\LQJ�3ODFH�
%D\�RI�4XLQWH��&URZQ�UHSUHVHQWDWLYHV�DQG�0LVVLVVDXJDV�IURP�WKH�QRUWK�VKRUH�RI
/DNH�2QWDULR�PHW�WR�KDPPHU�RXW�D�ODQG�SXUFKDVH�DJUHHPHQW��$�GRFXPHQW
RXWOLQLQJ�ZKDW�ZDV�FDOOHG�WKH�³7RURQWR�3XUFKDVH´�ZDV�DUUDQJHG�DQG�VLJQHG��
��
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,Q�������VXUYH\RU�$OH[DQGHU�$LWNHQ�ZDV�GLVSDWFKHG�WR�EHJLQ�WR�GLYLGH�WKH
WKRXVDQGV�RI�DFUHV�FRYHUHG�E\�WKH�7RURQWR�3XUFKDVH�LQWR�WRZQVKLSV�DQG�ORWV�LQ
DGYDQFH�RI�VHWWOHPHQW��+RZHYHU��DV�KH�ZDV�UXQQLQJ�KLV�VXUYH\�OLQHV�KH�ZDV�PHW
ZLWK�UHVLVWDQFH�E\�WKH�ORFDO�0LVVLVVDXJD�ZKLOH�OD\LQJ�RXW�WKH�ZHVWHUQ�ERXQGDU\�
7KH�0LVVLVVDXJD�EHOLHYHG�WKDW�WKH\�KDG�DJUHHG�WR�WKH�+XPEHU�5LYHU�DV�WKH
ZHVWHUQ�ERXQGDU\�RI�WKH�7RURQWR�3XUFKDVH�ZKLOH�WKH�%ULWLVK�EHOLHYHG�WKDW�WKH\
KDG�SXUFKDVHG�DOO�WKH�ODQG�XS�WR�(WRELFRNH�&UHHN��7KH�%ULWLVK�SUHYDLOHG�DQG�WKH
VXUYH\LQJ�FRQWLQXHG���7KH�ZHVWHUQ�HGJH�RI�WKH�7RURQWR�3XUFKDVH�DJUHHPHQW
IRUPV�WKH�ERUGHU�EHWZHHQ�WKH�SUHVHQW�GD\�&LWLHV�RI�7RURQWR�DQG�0LVVLVVDXJD��

+DUG�IHHOLQJV�UHJDUGLQJ�WKH�ZHVWHUQ�ERXQGDU\�RI�WKH
7RURQWR�3XUFKDVH�OLQJHUHG�XQWLO�D�VHFRQG�PHHWLQJ�ZDV�KHOG
LQ������DQG�WKH�ODQG�GHDO�ZDV�UDWLILHG��7KH�VWHDG\�IORZ�RI
VHWWOHUV�VHHNLQJ�ODQG�VRRQ�ILOOHG�DYDLODEOH�VSDFHV�LQ�WKH
7RURQWR�3XUFKDVH��0RUH�ODQG�KDG�WR�EH�DFTXLUHG��,Q������
D�VHFRQG�ODQG�SXUFKDVH�ZDV�FRQFOXGHG�WR�WUDQVIHU�ODQGV
NQRZQ�DV�WKH�³0LVVLVVDXJD�7UDFW´�WR�WKH�&URZQ��7KLV
SDUFHO�RI�ODQG�LQFOXGHG�QRUWKHUQ�SRUWLRQV�RI�WKH�&RXQWLHV
RI�3HHO�DQG�+DOWRQ�DQG�SDUWV�RI�:HOOLQJWRQ�DQG�'XIIHULQ�
7KURXJK�WKHVH�WZR�WUHDWLHV��WKH�ZKROH�RI�WKH�(WRELFRNH�DQG
0LPLFR�&UHHN�ZDWHUVKHGV�KDG�EHHQ�WUDQVIHUUHG�IURP�WKH
0LVVLVVDXJD�WR�WKH�%ULWLVK�&URZQ�DQG�ZDV�DYDLODEOH�IRU
VHWWOHPHQW�E\������

$IWHU�KLV�DUULYDO�LQ�������WKH�HDUOLHVW�ODQGV�WR�EH�JUDQWHG�E\
/LHXWHQDQW�*RYHUQRU�-RKQ�*UDYHV�6LPFRH�ZHUH�LQ�WKRVH
FRQFHVVLRQV�FORVHVW�WR�WKH�IOHGJLQJ�7RZQ�RI�<RUN�
LQFOXGLQJ�WKH�ODQGV�DW�WKH�VRXWK�HQG�RI�WKH�(WRELFRNH�DQG
0LPLFR�&UHHN�ZDWHUVKHGV��7KH�ILUVW�ODQG�JUDQWV�LQ�WKH�DUHD
ZHUH�LQ������WR�UHWLUHG�RIILFHUV�RI�WKH�4XHHQ¶V�5DQJHUV�
6LPFRH¶V�UHJLPHQW�LQ�WKH�$PHULFDQ�5HYROXWLRQ���

)RU�KLV�VHUYLFHV�WR�WKH�&URZQ��&DSWDLQ��ODWHU�/W��&RO��
6DPXHO�6PLWK�ZDV�JUDQWHG�RYHU�������DFUHV�DORQJ�WKH�ODNHVKRUH�IURP�WKH�PRXWK
RI��(WRELFRNH�&UHHN�HDVWZDUG��7KLV�EHFDPH�WKH�FRUH�RI�WKH�PXFK�ODUJHU�³&RO�
6PLWK�7UDFW´�ZKLFK�H[WHQGHG�IURP��(WRELFRNH�&UHHN�WR�.LSOLQJ�$YHQXH�VRXWK
IURP�%ORRU�6WUHHW�WR�WKH�ODNHVKRUH��6PLWK�ZDV�VXSSRVHG�WR�KDYH�HQFRXUDJHG
RWKHU�KDOI�SD\��UHWLUHG��RIILFHUV�WR�VHWWOH�WKH�ODQGV�DGMDFHQW�WR�KLV��DQG�HVWDEOLVK�D
VRUW�RI�DG�KRF�PLOLWDU\�FRORQ\��7KLV�ZRXOG�KDYH�SURYLGHG�6LPFRH�ZLWK�D�UHDG\�
PDGH�FRUH�PLOLWLD�FORVH�WR�WKH�7RZQ�RI�<RUN�LQ�FDVH�RI�PLOLWDU\�DJJUHVVLRQ�IURP
WKH�8QLWHG�6WDWHV�
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0RQWJRPHU\¶V�,QQ�������'XQGDV�6WUHHW�:HVW

+RZHYHU��WKH�SODQ�IDLOHG�WR�FRPH�WR�IUXLWLRQ�DQG�6PLWK¶V�KRXVH�ZDV�WKH�RQO\�RQH
EXLOW�LQ�WKH�DUHD�XQWLO�VKRUWO\�EHIRUH�KLV�GHDWK�LQ�������7KH�KRXVH��EXLOW�LQ������
VWRRG�QHDU�)RUW\�ILUVW�6WUHHW�DQG�/DNH�6KRUH�%RXOHYDUG�XQWLO�������ZKHQ�LW�ZDV
GHPROLVKHG��7KLV�ODQG�JUDQW��DQG�WKH�DGMDFHQW�.LQJ¶V�0LOO�5HVHUYH��D�WUDFW�RI
ODQG�VHW�DVLGH�E\�6LPFRH�IRU�WLPEHU�KDUYHVWLQJ���EHWZHHQ�0LPLFR�&UHHN�DQG�WKH
+XPEHU�5LYHU��KDG�WKH�HIIHFW�RI�UHWDUGLQJ�VHWWOHPHQW�RI�WKH�7RZQVKLS�RI
(WRELFRNH��VRXWK�RI�'XQGDV�6WUHHW��XQWLO�ZHOO�LQWR�WKH�����V��*RXUOD\¶V�DFFRXQW
RI������ELWWHUO\�UHFRUGV�WKH�YDVW�³ZDVWHODQG´�RI�WKH�VRXWK�UHDFKHV�RI�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��

-RKQ�DQG�-RVHSK�6LOYHUWKRUQH�ZHUH�DOVR�HDUO\�VHWWOHUV�E\�(WRELFRNH�&UHHN��7KH
6LOYHUWKRUQHV�UDQ�D�PLOOLQJ�HVWDEOLVKPHQW�DW�6XPPHUYLOOH��-RKQ�%DJZHOO��D
IDUPHU�IURP�WKH�ZHVW�RI�(QJODQG��LV�VDLG�WR�EH�WKH�ILUVW�VHWWOHU�LQ�&KLQJXDFRXV\
7RZQVKLS��7KH�*UDKDPV�ZHUH�DOVR�D�SLRQHHULQJ�IDPLO\�DQG�EHTXHDWKHG�WKHLU
QDPH�WR�D�YLOODJH�LQ�WKH�XSSHU�0LPLFR�ZDWHUVKHG��

7KH�WUHDWLHV�RI������SDYHG�WKH�ZD\�IRU�WKH�HDUO\�VHWWOHPHQW�RI�ZKDW�LV�QRZ
0LVVLVVDXJD��$V�VRRQ�DV�VXUYH\LQJ�ZDV�FRPSOHWHG�LQ�������VHYHQ�IDPLOLHV�VHWWOHG
LQ�WKH�WRZQVKLS��2QH�RI�WKHVH�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�ZDV�$EVDORP
:LOFR[��$OO�RI�WKHVH�ODQGV�ZHUH�FURVVHG�E\�WKH�DQFLHQW�ODNH�VKRUH�WUDLO�DQG�WKH
ODWHU�'XQGDV�6WUHHW��DOVR�WKRXJKW�WR�KDYH�EHHQ�DQ�DERULJLQDO�WUDLO��6HWWOHPHQW
VSUDQJ�XS�ILUVW�DORQJ�'XQGDV�6WUHHW�DQG�FRDOHVFHG�LQWR�FRPPXQLWLHV�VXFK�DV
,VOLQJWRQ�DQG�6XPPHUYLOOH��7KHUH�ZHUH�YHU\�IHZ�DEVHQWHH�ODQGORUGV�ZKLFK
SODJXHG�RWKHU�QHDUE\�WRZQVKLSV�E\�VORZLQJ�VHWWOHPHQW��%\�������DOPRVW�DOO�RI
WKH�ORWV�QRW�UHVHUYHG�IRU�FOHUJ\�DQG�&URZQ�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG
ZHUH�RFFXSLHG��
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7KH�SRSXODWLRQ�JUHZ�VWHDGLO\�DV�VHWWOHUV�ZHUH�DWWUDFWHG�WR�WKH�ULFK�IDUPODQG�FORVH
WR�WKH�JURZLQJ�PDUNHWV�RI�WKH�7RZQ�RI�<RUN��ODWHU�7RURQWR���0L[HG�IDUPLQJ�ZDV
WKH�PDLQVWD\�RI�WKH�HFRQRP\�ZLWK�PLOOLQJ�DOPRVW�DQ�LQVLJQLILFDQW�DGGLWLRQ��/DWHU�
PDUNHW�JDUGHQLQJ�WKULYHG�LQ�ORZHU�(WRELFRNH�DQG�%UDPSWRQ��%UDPSWRQ�ERDVWHG�D
ODUJH�JUHHQKRXVH�LQGXVWU\�IHDWXULQJ�IORZHU�JURZLQJ�LQ�WKH�HDUO\�\HDUV�RI�WKLV
FHQWXU\��7KH�FRPLQJ�RI�WKH�UDLOZD\�EURXJKW�LQGXVWU\�WR�WKH�UHJLRQ��ZKLOH�WKH
VWUHHWFDU�OLQH�DORQJ�WKH�ODNHVKRUH�XVKHUHG�LQ�DQ�HUD�RI�KROLGD\�PDNLQJ�DQG
FRWWDJLQJ�LQ�/RQJ�%UDQFK�GXULQJ�WKH�ODVW�TXDUWHU�RI�WKH�QLQHWHHQWK�FHQWXU\��

,Q�WKH�QLQHWHHQWK�DQG�HDUO\�WZHQWLHWK�FHQWXU\��WKHUH�ZHUH�PDQ\�IDUPLQJ�KDPOHWV
DQG�YLOODJHV�ZLWKLQ�WKH�ZDWHUVKHGV��,Q�WKH�0LPLFR�&UHHN�ZDWHUVKHG�WKHVH
LQFOXGHG�0LPLFR��,VOLQJWRQ��5LFKYLHZ��0DOWRQ��*UDKDPVYLOOH��DQG�:RRGKLOO�
/RQJ�%UDQFK��$OGHUZRRG��6XPPHUYLOOH��(DWRQYLOOH��%XUQKDPWKRUSH��(OPEDQN�
)UDVHU¶V�&RUQHUV��+DQODQ��0D\ILHOG��0RXQW�&KDUOHV��9LFWRULD��1RUWRQYLOOH�
%UDPSWRQ��DQG�(GPRQWRQ��6QHOJURYH��ZHUH�FRPPXQLWLHV�LQ�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG��1HZ�7RURQWR�ZDV�D�WKULYLQJ�LQGXVWULDO�FRPPXQLW\��ORFDWHG�LQ�WKH
WULDQJOH�RI�ODQG��WKH�/DNH�2QWDULR�'UDLQDJH�$UHD��EHWZHHQ�WKH�WZR�ODUJHU
ZDWHUVKHGV��5XUDO�DQG�YLOODJH�OLIH�GHSHQGHG�RQ�WKH�PDQ\�UHVRXUFHV�IRXQG�LQ�WKH
ZDWHUVKHGV��2YHU�WLPH��WKH�ODQGVFDSH�ZDV�DOWHUHG��7KH�H[WHQW�WR�ZKLFK�WKH�RQFH
ODUJHO\�IRUHVW�FRYHUHG�ZDWHUVKHGV�ZHUH�DIIHFWHG�E\�DJULFXOWXUH�DQG�RWKHU
DFWLYLWLHV�LV�GHPRQVWUDWHG�E\�WKH�VSDUVH�IRUHVW�FRYHU�UHPDLQLQJ�LQ�WKH�ZDWHUVKHGV
E\�������0DS����

,Q�WHUPV�RI�EHLQJ�D�K\GUDXOLF�SRZHU�VRXUFH��WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV�ZHUH�QHYHU�DV�LPSRUWDQW�DV�WKHLU�ODUJHU�QHLJKERXUV��WKH�+XPEHU�DQG
&UHGLW�5LYHUV��9HU\�IHZ�PLOOV�ZHUH�UHFRUGHG�DV�KDYLQJ�EHHQ�EXLOW�RQ�WKHVH
ZDWHUVKHGV��7KH�ILUVW�ZDV�SUREDEO\�$EUDKDP�0DUNOH¶V�VDZPLOO�LQ������
6DZPLOOLQJ�VHHPV�WR�KDYH�EHHQ�PRUH�SRSXODU�WKDQ�JULVW�PLOOLQJ��'DWD�IRU�WKLV
UHJLRQ�LV�RIWHQ�KDUG�WR�LQWHUSUHW�DV�WKH�UHWXUQV�IRU�PLOOV�ZHUH�LQFOXGHG�ZLWK�WKRVH
RI�WKH�+XPEHU�DQG�&UHGLW�5LYHUV�RQ�D�FRXQW\�RU�WRZQVKLS�EDVLV��

7KURXJKRXW�LWV�KLVWRU\��WKH�(WRELFRNH�&UHHN�SURYLGHG�ZDWHU�SRZHU�IRU�SHUKDSV�DV
IHZ�DV�D�KDOI�GR]HQ�PLOOV�RYHU�WKH�QLQHWHHQWK�FHQWXU\��/DFN�RI�D�VWHDG\�VWUHDP
IORZ�DQG�SHULRGLF�IORRGLQJ�PDGH�PLOOLQJ�DQ�XQDWWUDFWLYH�EXVLQHVV��6RPH�HDUO\
DFFRXQWV�VHHP�WR�VXJJHVW�WKDW�SDUWV�RI�WKH�(WRELFRNH�&UHHN�DPRXQWHG�WR�OLWWOH
PRUH�WKDQ�D�VHDVRQDO�VWUHDP��GZLQGOLQJ�WR�PHUH�LVRODWHG�SRROV�LQ�WKH�KHDW�RI�WKH
VXPPHU��7KH�SUHVHQFH�RI�VWHDP�PLOOV�RQ�WKH�(WRELFRNH�&UHHN�LV�WHVWDPHQW�WR�WKH
QHHG�IRU�DQ�DGGLWLRQDO�SRZHU�VRXUFH�WR�NHHS�WKH�PDFKLQHU\�KXPPLQJ��

$V�ZLWK�PXFK�RI�WKH�DUHD�VXUURXQGLQJ�7RURQWR��WKH�UXUDO�GHSRSXODWLRQ�RI�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DW�WKH�PLGGOH�RI�WKH�QLQHWHHQWK�FHQWXU\
ZDV�RZHG�ODUJHO\�WR�WKH�EHWWHU�MRE�RSSRUWXQLWLHV�LQ�WKH�FLW\��,QWHQVLYH�DJULFXOWXUDO
SUDFWLFHV�DQG�LPSURYHG�PDFKLQHU\�PHDQW�OHVV�DFUHV�ZHUH�QHHGHG�IRU�FXOWLYDWLRQ�
DQG�OHVV�IDUP�KDQGV�ZHUH�UHTXLUHG��+RZHYHU��SDUWLFXODUO\�LQ�WKH�ORZHU�UHDFKHV�RI
WKH�ZDWHUVKHGV��WKH�WUHQG�EHJDQ�WR�UHYHUVH�EHFDXVH�RI�WKHLU�SUR[LPLW\�WR�7RURQWR��
��
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3RSXODWLRQ�LQFUHDVHG�LQ�DUHDV�DORQJ�WKH�ODNHVKRUH��VXFK�DV�/RQJ�%UDQFK�DQG�WKH
YLOODJH�RI�0LPLFR��WRZDUGV�WKH�HQG�RI�WKH�ODVW�FHQWXU\�DQG�LQWR�WKH�WZHQWLHWK
FHQWXU\��7KH�DGYHQW�RI�UDLOZD\�OLQNV�DORQJ�WKLV�FRUULGRU�PHDQW�SHRSOH�FRXOG�OLYH
LQ�WKHVH�DUHDV�DQG�ZRUN�LQ�7RURQWR��7KH�QRWLRQ�RI�EHGURRP�FRPPXQLWLHV�KDG
DUULYHG��0XFK�RI�WKH�SURVSHULW\�LQ�0LPLFR�RFFXUUHG�DIWHU�WKH�&DQDGLDQ�1DWLRQDO
5DLOZD\�IUHLJKW�\DUGV�ZHUH�EXLOW�LQ�WKH�FRPPXQLW\�LQ�������

%\�WKH�HDUO\�WZHQWLHWK�FHQWXU\��QRQH�RI�WKH�PRUH�QRUWKHUQ�YLOODJHV�LQ�WKH
ZDWHUVKHGV�KDG�EHHQ�HQWLUHO\�DEDQGRQHG��DOWKRXJK�VRPH�GZLQGOHG�WR�RQO\�D�IHZ
IDPLOLHV��7KH�DXWRPRELOH��DQG�WKH�SRVW�:RUOG�:DU�,,�EDE\�DQG�EXLOGLQJ�ERRPV�
EURXJKW�WKRXVDQGV�RI�\RXQJ�IDPLOLHV�WR�WKH�DUHD�VHHNLQJ�WKH�GUHDP�RI�D�QHZ
KRXVH�LQ�D�QHZ�VXEGLYLVLRQ��7KLV�WUHQG�FRQWLQXHV�WRGD\�DV�IDUPODQG�LQ�WKH
KHDGZDWHUV�RI�(WRELFRNH�&UHHN�LV�GHYHORSHG�IRU�UHVLGHQWLDO�SXUSRVHV�

2QH�RI�WKH�ODVWLQJ�OHJDFLHV�RI�(WRELFRNH�&UHHN�LV�WKH�GHYDVWDWLRQ�WR�KXPDQ�OLIH
DQG�SURSHUW\�ZURXJKW�E\�+XUULFDQH�+D]HO�LQ�������RQ�WKH�ORZHU�UHDFKHV�RI�WKH
FUHHN�LQ�/RQJ�%UDQFK��7KH�KXUULFDQH�JDOYDQL]HG�WKH�SURYLQFH�LQWR�WDNLQJ�DFWLRQ
DJDLQVW�DOORZLQJ�WKH�FRQVWUXFWLRQ�RI�KRXVLQJ�RQ�IORRG�SURQH�ODQG�

,Q�������IRXU�7RURQWR�DUHD�FRQVHUYDWLRQ�DXWKRULWLHV��LQFOXGLQJ�WKH�(WRELFRNH�
0LPLFR�&RQVHUYDWLRQ�$XWKRULW\��ZHUH�DPDOJDPDWHG�LQWR�7KH�0HWURSROLWDQ
7RURQWR�DQG�5HJLRQ�&RQVHUYDWLRQ�$XWKRULW\��7KH�PHUJHU�ZDV�D�GLUHFW�UHVXOW�RI
+XUULFDQH�+D]HO��,W�LV�WKH�OHJDF\�RI�WKH�KXUULFDQH�WKDW�FRQWLQXHV�WR�LQIOXHQFH�KRZ
IORRG�SODLQV�DQG�YDOOH\�FRUULGRUV�DUH�PDQDJHG�LQ�WKH�(WRELFRNH�DQG�0LPLFR
&UHHN�ZDWHUVKHGV��DQG�KDV�WKXV�LQIOXHQFHG�WKH�IRUP�RI�XUEDQ�GHYHORSPHQW�DQG
KXPDQ�VHWWOHPHQW�WKURXJK�WKH�ODWWHU�SDUW�RI�WKH�WZHQWLHWK�FHQWXU\�
6800$5<

$UFKDHRORJLFDO�UHVRXUFHV�SURYLGH�HYLGHQFH�RI�$ERULJLQDO�VHWWOHPHQW�LQ�WKH�
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��7KH�SRSXODWLRQV�RI�HDFK�KLVWRULF
FXOWXUDO�SHULRG��3DODHR�,QGLDQ��$UFKDLF��DQG�:RRGODQG��KDG�GLVWLQJXLVKLQJ
FKDUDFWHULVWLFV�LQ�WHUPV�RI�VHWWOHPHQW�SDWWHUQV�DQG�WHFKQRORJLHV�GHYHORSHG�DQG
XVHG��$OWKRXJK�VRPH�SUHKLVWRULF�DUFKDHRORJLFDO�VLWHV�KDYH�QRW�EHHQ�H[FDYDWHG��RU
KDYH�EHHQ�GHVWUR\HG�E\�GHYHORSPHQW��D�QXPEHU�RI�VLWHV�KDYH�EHHQ�IRXQG�DQG
GRFXPHQWHG�ZLWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�

7KH�SHULRG�RI�KLVWRULF�VHWWOHPHQW�H[WHQGV�IURP�DERXW�������ZKHQ�$ERULJLQDO
SRSXODWLRQV�ILUVW�KDG�FRQWDFW�ZLWK�(XUR�&DQDGLDQV��WR�SRVW�:RUOG�:DU�,,��7KH
ODQGV�ZHUH�WUDQVIHUUHG�IURP�WKH�0LVVLVVDXJDV�WR�WKH�%ULWLVK�&URZQ��DQG�ZHUH
DYDLODEOH�IRU�VHWWOHPHQW�E\�������$V�WKH�(XUR�&DQDGLDQ�SRSXODWLRQ�JUHZ�LQ�WKH
ZDWHUVKHGV��VR�GLG�WKH�DFWLYLWLHV�WDNLQJ�SODFH��)DUPLQJ��PDUNHW�JDUGHQLQJ��DQG
LQGXVWU\�OHG�WR�WKH�HVWDEOLVKPHQW�RI�D�QXPEHU�RI�FRPPXQLWLHV��7KHVH�VHWWOHPHQWV
GHSHQGHG�RQ�WKH�UHVRXUFHV�IRXQG�ZLWKLQ�WKH�ZDWHUVKHGV�IRU�WKHLU�OLYHOLKRRG�DQG
RYHU�WLPH��FKDQJHG�WKH�ODQGVFDSH��%\�������WKH�H[WHQW�WR�ZKLFK�WKH�ODQGVFDSH�KDG
EHHQ�DOWHUHG�DQG�IUDJPHQWHG�LV�LOOXVWUDWHG�E\�WKH�VSDUVH�IRUHVW�FRYHU�LQ�WKH�DUHD�
��
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&+$37(5��
$V�GLVFXVVHG�LQ�&KDSWHU����WKHUH�KDYH�EHHQ�KXPDQV�LQ�WKH�(WRELFRNH�DQG�0LPLFR
&UHHN�ZDWHUVKHGV�IRU�WKH�ODVW��������\HDUV��6LPLODU�WR�SDVW�SHRSOHV�ZKR
LQKDELWHG�WKH�ZDWHUVKHGV��LQ�WKH�SRVW�:RUOG�:DU�,,�SHULRG��GLYHUVH�KXPDQ
SRSXODWLRQV�KDYH�GHSHQGHG�XSRQ�WKH�ZDWHUVKHGV�IRU�WKHLU�OLYHOLKRRG�DQG
HQMR\PHQW��,Q�WXUQ��WKHVH�SHRSOHV�KDYH�DIIHFWHG�WKH�QDWXUDO�KHULWDJH�V\VWHP��

(XUR�&DQDGLDQ�VHWWOHPHQW�EHJDQ�LQ�D�QXPEHU�RI�GLVWLQFW�FRPPXQLWLHV�VXFK�DV
6XPPHUYLOOH��(OPEDQN��DQG�)UDVHUV�&RUQHUV�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�
DQG�0DOWRQ��:RRGKLOO��DQG�*UDKDPVYLOOH�LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG�
7RGD\��VRPH�RI�WKHVH�FRPPXQLWLHV�UHPDLQ�EXW�DOO�DUH�PRUH�SRSXORXV��GLYHUVH�
DQG�LQWHJUDWHG�LQWR�WKH�ODUJHU�PXQLFLSDOLWLHV�RI�7RURQWR��0LVVLVVDXJD��%UDPSWRQ�
DQG�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��WKH�7RZQ�RI�&DOHGRQ�

&KDQJHV�LQ�WKH�VL]H�DQG�FRPSRVLWLRQ�RI�WKH�KXPDQ�SRSXODWLRQ�ZLWKLQ�WKH
ZDWHUVKHGV�SODFHV�GLIIHUHQW�GHPDQGV�RQ�WKH�QDWXUDO�KHULWDJH�V\VWHP��WKXV��DQ
RYHUYLHZ�RI�UHOHYDQW�SRSXODWLRQ�FKDUDFWHULVWLFV�LV�SUHVHQWHG��7KHVH
FKDUDFWHULVWLFV�LQFOXGH�SRSXODWLRQ�VL]H��GLVWULEXWLRQ��HWKQLFLW\��DQG�ODQJXDJH��7KH
LQIRUPDWLRQ�LQ�WKLV�VHFWLRQ�LV�EDVHG�RQ�DQ�DQDO\VLV�RI�6WDWLVWLFV�&DQDGD�����
FHQVXV�GDWD�XQOHVV�RWKHUZLVH�QRWHG�
25

����3238/$7,21�6,=(�$1'�',675,%87,21

,Q�������WKH�SRSXODWLRQ�RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�ZDV����������ZKLOH
WKH�SRSXODWLRQ�RI�WKH�0LPLFR�&UHHN�ZDWHUVKHG�ZDV����������

$V�VKRZQ�LQ�7DEOH������WKH�PDMRULW\�RI�WKH�SRSXODWLRQ�LQ�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG�LV�ORFDWHG�LQ�WKH�&LW\�RI�%UDPSWRQ��,Q�WKH�0LPLFR�&UHHN�ZDWHUVKHG�
WKH�&LW\�RI�7RURQWR�PDNHV�XS�DOPRVW�KDOI�RI�WKH�SRSXODWLRQ��DV�VKRZQ�LQ�7DEOH�����

�
Population data for the watersheds was obtained by aggregating census tract data collected by 

Statistics Canada, 1996.
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-XVW�DV�WKH�GLVWULEXWLRQ�RI�WKH�SRSXODWLRQ�LQ�WKH�PXQLFLSDOLWLHV�LV�XQHYHQ��VR�LV�WKH
JURZWK�UDWH��%HWZHHQ������DQG�������WKH�&LW\�RI�0LVVLVVDXJD�JUHZ�PRVW�UDSLGO\�
7KH�&LW\�RI�%UDPSWRQ�DQG�WKH�7RZQ�RI�&DOHGRQ�DOVR�JUHZ�UDSLGO\��ZKLOH�WKH
&LW\�RI�7RURQWR�JUHZ�PRUH�VORZO\��7DEOHV�����DQG�����LOOXVWUDWH�WKH�UDWH�RI
SRSXODWLRQ�JURZWK�DPRQJ�WKH�PXQLFLSDOLWLHV��%DVHG�RQ�WKHVH�ILJXUHV��LW�LV�OLNHO\
WKDW�WKH�ODUJHVW�SRSXODWLRQ�LQFUHDVHV�DUH�RFFXUULQJ�LQ�WKH�&LWLHV�RI�0LVVLVVDXJD
DQG�%UDPSWRQ��DQG�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��WKH�7RZQ�RI�&DOHGRQ�
7$%/(������0XQLFLSDO�3RSXODWLRQ�5DWLRV�IRU�WKH�(WRELFRNH�&UHHN�:DWHUVKHG

0XQLFLSDOLW\ ��RI�:DWHUVKHG
$UHD

*URZWK�5DWH�
������������


���RI�WKH�3RSXODWLRQ�RI
(WRELFRNH�&UHHN

7RURQWR��(WRELFRNH� � �� ��

0LVVLVVDXJD �� ���� ��

%UDPSWRQ �� ���� ��

&DOHGRQ �� ���� �

7$%/(������0XQLFLSDO�3RSXODWLRQ�5DWLRV�IRU�WKH�0LPLFR�&UHHN�:DWHUVKHG

0XQLFLSDOLW\ ��RI�:DWHUVKHG
$UHD

*URZWK�5DWH
������������


��RI�WKH�3RSXODWLRQ�RI
0LPLFR�&UHHN

7RURQWR��(WRELFRNH� �� � ��

0LVVLVVDXJD �� ���� ��

%UDPSWRQ �� ���� ��
��6RXUFH�IRU�7DEOH�����DQG������6WDWLVWLFV�&DQDGD��������
��
7KH�JURZWK�UDWHV�DUH�IRU�WKH�HQWLUH�DUHD�RI�WKH�PXQLFLSDOLW\��LQFOXGLQJ�WKH�DUHD�RXWVLGH�RI�WKH�ZDWHUVKHGV��,W�LV���������
��DVVXPHG��WKHUHIRUH��WKDW�WKH�UDWH�RI�SRSXODWLRQ�JURZWK�LV�HYHQ�WKURXJKRXW�WKH�PXQLFLSDOLW\��
��1RWH��)LJXUHV�DUH�URXQGHG�
26

0LJUDWLRQ�LV�D�VLJQLILFDQW�VRXUFH�RI�SRSXODWLRQ�JURZWK�DV�LOOXVWUDWHG�E\�ILJXUHV�RQ
PRELOLW\��,Q�������DERXW����SHUFHQW�RI�WKH�SRSXODWLRQ�ZLWKLQ�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG�KDG�PRYHG�WR�WKHLU�FXUUHQW�PXQLFLSDOLW\�RI�UHVLGHQFH�ZLWKLQ�WKH�ILYH
\HDUV�SULRU�WR�������$URXQG����SHUFHQW�RI�WKHVH�PLJUDQWV�PRYHG�WR�WKH�ZDWHUVKHG
IURP�RXWVLGH�RI�&DQDGD��DQG�VHYHQ�SHUFHQW�FDPH�IURP�RXWVLGH�RI�2QWDULR�

,Q�WKH�0LPLFR�&UHHN�ZDWHUVKHG�����SHUFHQW�RI�WKH�SRSXODWLRQ�WKDW�KDG�PRYHG�WR
WKHLU�FXUUHQW�PXQLFLSDOLW\�RI�UHVLGHQFH�ZLWKLQ�WKH�ILYH�\HDUV�SULRU�WR������FDPH
IURP�RXWVLGH�RI�&DQDGD��DQG�VL[�SHUFHQW�FDPH�IURP�RXWVLGH�RI�2QWDULR��$V�PDQ\
UHVLGHQWV�ZLWKLQ�WKH�ZDWHUVKHGV�DUH�QHZ�WR�WKHLU�FRPPXQLW\��ZDWHUVKHG�HGXFDWLRQ
LQLWLDWLYHV�FRXOG�EH�SDUWLFXODUO\�YDOXDEOH�IRU�LQWURGXFLQJ�WKHVH�SHRSOH�WR�ORFDO
HQYLURQPHQWDO�DJHQFLHV�DQG�JURXSV��DV�ZHOO�DV�UDLVLQJ�DZDUHQHVV�RI�ORFDO
HQYLURQPHQWDO�LVVXHV�
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7KH�SRSXODWLRQV�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DUH�PRUH
FXOWXUDOO\�DQG�HWKQLFDOO\�GLYHUVH�WKDQ�WKH\�KDYH�EHHQ�DW�DQ\�RWKHU�WLPH��.QRZOHGJH
RI�WKLV�GLYHUVLW\�LV�LPSRUWDQW�IRU�ZDWHUVKHG�PDQDJHPHQW�IRU�D�QXPEHU�RI�UHDVRQV�
)RU�H[DPSOH��VRPH�HWKQLF�FRPPXQLWLHV�PD\�EH�XQDZDUH�RU�UHOXFWDQW�WR�SDUWLFLSDWH
LQ�ZDWHUVKHG�UHJHQHUDWLRQ�DFWLYLWLHV�EHFDXVH�RI�FXOWXUDO�RU�ODQJXDJH�EDUULHUV�
+RZHYHU��PDQ\�JURXSV�PDNH�YDOXDEOH�FRQWULEXWLRQV�WR�KHULWDJH�DQG�RXWGRRU
UHFUHDWLRQ�WKURXJK�SODQWLQJ�HGLEOH�DQG�KHDOLQJ�ODQGVFDSHV��SDUWLFLSDWLQJ�LQ�
FRPPXQLW\�JDUGHQLQJ�LQLWLDWLYHV��DQG�RWKHU�DFWLYLWLHV�

7KH�FXOWXUDO�GLYHUVLW\�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�LV
FKDUDFWHULVWLF�RI�WKH�*UHDWHU�7RURQWR�$UHD�LQ�JHQHUDO��7KH������&HQVXV�RI
3RSXODWLRQ�DVNHG�D�TXHVWLRQ�DERXW�ZKDW�HWKQLF�RU�FXOWXUDO�JURXS�D�SHUVRQ¶V
DQFHVWRUV�EHORQJHG��$V�GHILQHG�E\�WKLV�FHQVXV��WKH�VL[�ODUJHVW�HWKQLF�JURXSV�LQ�WKH
(WRELFRNH�&UHHN�ZDWHUVKHG�DUH�(QJOLVK�����SHUFHQW���&DQDGLDQ�����SHUFHQW��
6FRWWLVK�����SHUFHQW���,ULVK�����SHUFHQW���(DVW�,QGLDQ������SHUFHQW���DQG�,WDOLDQ�����
SHUFHQW���,Q�WKH�0LPLFR�&UHHN�ZDWHUVKHG��WKH�ODUJHVW�JURXSV�DUH�(QJOLVK����
SHUFHQW���&DQDGLDQ�����SHUFHQW���(DVW�,QGLDQ�������SHUFHQW���6FRWWLVK�����SHUFHQW��
,ULVK�����SHUFHQW���DQG�,WDOLDQ�������SHUFHQW��

7KH�SDUWLFLSDWLRQ�RI�GLYHUVH�FRPPXQLWLHV�LQ�WKH�HQYLURQPHQWDO�DFWLYLWLHV�RI
DJHQFLHV�KDV�EHHQ�SRRUO\�GHYHORSHG��GHVSLWH�WKH�IDFW�WKDW�WKHVH�FRPPXQLWLHV�PDNH
XS�D�ODUJH�DQG�JURZLQJ�SRUWLRQ�RI�WKH�*UHDWHU�7RURQWR�$UHD�SRSXODWLRQ��9LVLEOH
PLQRULWLHV�PDNH�XS����SHUFHQW�RI�WKH�SRSXODWLRQ�LQ�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG��,Q�WKH�0LPLFR�&UHHN�ZDWHUVKHG�����SHUFHQW�RI�WKH�SRSXODWLRQ�LV�PDGH
XS�RI�YLVLEOH�PLQRULWLHV��7KHVH�FRPPXQLWLHV�DUH�LPSDFWHG�E\�WKH�HQYLURQPHQWDO
TXDOLW\�RI�WKH�ZDWHUVKHGV��EXW�RIWHQ�GR�QRW�EHFRPH�DFWLYHO\�LQYROYHG�LQ�ZDWHUVKHG
PDQDJHPHQW�DQG�HFRORJLFDO�UHVWRUDWLRQ�DFWLYLWLHV��7KH�75&$��LQ�SDUWQHUVKLS�ZLWK
PXOWLFXOWXUDO�HQYLURQPHQWDO�DQG�PXOWL�VHUYLFH�JURXSV��DUH�DWWHPSWLQJ�WR�DGGUHVV�WKH
ODFN�RI�IRUPDO�PHFKDQLVPV�IRU�HQJDJLQJ�QHZ�&DQDGLDQV�DQG�YLVLEOH�PLQRULW\
JURXSV�LQ�HQYLURQPHQWDO�UHVWRUDWLRQ�DFWLYLWLHV�WKURXJK�D�QHZ�PXOWLFXOWXUDO
HQYLURQPHQWDO�VWHZDUGVKLS�SURJUDP��IXQGHG�E\�WKH�7ULOOLXP�)RXQGDWLRQ��
27

��� /$1*8$*(

/DQJXDJH�FDQ�EH�D�VLJQLILFDQW�EDUULHU�WR�SDUWLFLSDWLRQ�LQ�ZDWHUVKHG�PDQDJHPHQW
DQG�HFRORJLFDO�UHVWRUDWLRQ�DFWLYLWLHV��)RU�WKH�PDMRULW\�RI�UHVLGHQWV�LQ�WKH
(WRELFRNH�����SHUFHQW��DQG�WKH�0LPLFR�����SHUFHQW��&UHHN�ZDWHUVKHGV��(QJOLVK
LV�WKHLU��PRWKHU�WRQJXH��+RZHYHU��PDQ\�RWKHUV�PD\�QRW�VSHDN�(QJOLVK�LQ�WKH
KRPH�RU�DV�D�VHFRQG�ODQJXDJH��$V�(QJOLVK�LV�WKH�ODQJXDJH�XVHG�E\�WKH�75&$�
LQIRUPDWLRQ�DERXW�ZDWHUVKHG�HYHQWV�DQG�RWKHU�DFWLYLWLHV�PD\�QRW�HIIHFWLYHO\
UHDFK�WKHVH�SRUWLRQV�RI�WKH�SRSXODWLRQ�XQOHVV�WKH\�DUH�VSHFLILFDOO\�WDUJHWHG��7KH
IRXU�PRVW�FRPPRQ�ODQJXDJHV�VSRNHQ�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�RWKHU
WKDQ�(QJOLVK�DUH�3XQMDEL��3RUWXJXHVH��3ROLVK��DQG�,WDOLDQ��,Q�WKH�0LPLFR�&UHHN
ZDWHUVKHG��WKH�WRS�IRXU�ODQJXDJHV�RWKHU�WKDQ�(QJOLVK�DUH�3XQMDEL��,WDOLDQ��3ROLVK�
DQG�6SDQLVK��



67$7(�2)�7+(�:$7(56+('�5(3257��(72%,&2.(�$1'�0,0,&2�&5((.�:$7(56+('6
6800$5<

,Q��EURDG�WHUPV��WKH�SRSXODWLRQV�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV
KDYH�WKH�IROORZLQJ�FKDUDFWHULVWLFV�

C ,Q�UHODWLRQ�WR�WKHLU�JHRJUDSKLFDO�VL]H��WKH�ZDWHUVKHGV�KDYH�ODUJH
SRSXODWLRQV�ZLWK�RYHU�KDOI�RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�SRSXODWLRQ
UHVLGLQJ�LQ�WKH�&LW\�RI�%UDPSWRQ�DQG�DOPRVW�KDOI�RI�WKH�0LPLFR�&UHHN
ZDWHUVKHG�SRSXODWLRQ�UHVLGLQJ�LQ�WKH�&LW\�RI�7RURQWR��:KLOH�ERWK
ZDWHUVKHGV�KDYH�H[SHULHQFHG�JURZWK�LQ�UHFHQW�\HDUV��WKH�(WRELFRNH
&UHHN�ZDWHUVKHG�KDV�JURZQ�PRUH�UDSLGO\�

C 7KH�FXOWXUDO�GLYHUVLW\�ZLWKLQ�WKH�ZDWHUVKHGV�PHDQV�WKHUH�ZLOO�OLNHO\�EH�D
YDULHW\�RI�LQWHUHVWV�DQG�SUHIHUHQFHV�QHHGLQJ�WR�EH�PHW�LQ�IXWXUH
ZDWHUVKHG�PDQDJHPHQW�DFWLYLWLHV��)RU�H[DPSOH��SHRSOH�ZLWK�GLIIHUHQW
FXOWXUDO�EDFNJURXQGV�PD\�FUHDWH�GLIIHUHQW�UHFUHDWLRQDO�GHPDQGV�RU�KDYH
GLIIHUHQW�ODQGVFDSLQJ��WUDGLWLRQV�DQG��WKHUHIRUH��PD\�KHOS�WR�GHILQH�WKH
FRPPXQLW\�WKURXJK�W\SHV�RI�RSHQ�VSDFH�DQG�ODQGVFDSLQJ��

C :KLOH�WKH�PDMRULW\�RI�WKH�UHVLGHQWV�LQ�WKH�ZDWHUVKHGV�VSHDN�(QJOLVK�
LQIRUPDWLRQ�RQ�ZDWHUVKHG�HYHQWV�DQG�RWKHU�DFWLYLWLHV�PD\�QRW�UHDFK
UHVLGHQWV�WKDW�GR�QRW�VSHDN�(QJOLVK�XQOHVV�WKH\�DUH�VSHFLILFDOO\�WDUJHWHG��
28
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&+$37(5��
,Q�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��PDMRU�RSSRUWXQLWLHV�IRU�RXWGRRU
UHFUHDWLRQ�DQG�SXEOLF�XVH�DUH�XVXDOO\�IRXQG�ZLWKLQ�RU�QHDU�YDOOH\�DQG�VWUHDP
FRUULGRUV��7KHVH�FRUULGRUV�RIWHQ�FRQWDLQ�JUHHQVSDFHV�DQG�QDWXUDO�DUHDV�WKDW�DUH
WKH�EDVH�RQ�ZKLFK�D�OLQNHG��SXEOLFO\�DFFHVVLEOH��DQG�GLYHUVH�JUHHQVSDFH�DQG�WUDLO
V\VWHP�PD\�EH�GHYHORSHG��7KLV�FKDSWHU�H[SORUHV�WKH�H[LVWLQJ�RSSRUWXQLWLHV�DQG
FRQVWUDLQWV�WKHVH�ZDWHUVKHGV�KDYH�IRU�WKLV�W\SH�RI�V\VWHP��

6LJQLILFDQW�OHLVXUH�WUHQGV�DIIHFWLQJ�WKH�W\SH�RI�RXWGRRU�UHFUHDWLRQDO�DFWLYLW\
SHRSOH�DUH�SDUWLFLSDWLQJ�LQ��DQG�WKH�LQIUDVWUXFWXUH�QHHGHG�WR�DFFRPPRGDWH�WKHVH
DFWLYLWLHV��LQFOXGH�WKH�IROORZLQJ��

C D�UDSLGO\�H[SDQGLQJ�DQG�PXOWLFXOWXUDO�SRSXODWLRQ�LQ�WKH�*UHDWHU�7RURQWR
$UHD��

C IUHH�WLPH�EHLQJ�VSHQW�FORVHU�WR�KRPH��
C D�KHLJKWHQHG�LQWHUHVW�LQ�WKH�HQYLURQPHQW�DQG�RXW�RI�GRRUV��SK\VLFDO�DQG

HPRWLRQDO�KHDOWK��DQG�VSRQWDQHRXV�UHFUHDWLRQ�DFWLYLWLHV��
C DQ�DJLQJ�SRSXODWLRQ�ZKLFK�PD\�OHDG�WR�D�ULVH�LQ�WKH�GHPDQG�IRU�JROI�

ELF\FOLQJ��ZDONLQJ��DQG�VLPLODU�RXWGRRU�DFWLYLWLHV��DQG
C VWURQJ�SXEOLF�VXSSRUW�IRU�OLQNHG�SDUNV�DQG�WUDLOV��DQG�IRU�SUHVHUYDWLRQ�RI

QDWXUDO�DUHDV��5&)7:��������

&RPELQHG��WKHVH�WUHQGV�H[SODLQ�WKH�ULVLQJ�GHPDQG�IRU�SXEOLFO\�DFFHVVLEOH�DQG
OLQNHG�JUHHQVSDFH�DQG�WUDLO�V\VWHPV�WR�SURYLGH�RXWGRRU�UHFUHDWLRQDO�DQG�SXEOLF
XVH�RSSRUWXQLWLHV�DQG�OLQNDJHV�WR�GHVWLQDWLRQ�DWWUDFWLRQV�
��
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7UDGLWLRQDOO\��SXEOLFO\�RZQHG�ODQGV�KDYH�SURYLGHG�WKH�PDMRULW\�RI�RSSRUWXQLWLHV
IRU�RXWGRRU�UHFUHDWLRQ�DQG�RWKHU�SXEOLF�XVHV�IRU�WKH�SXEOLF��3UHVHQWO\��ORFDO�DQG
UHJLRQDO�PXQLFLSDOLWLHV��SULYDWH�EXVLQHVVHV��DQG�WKH�75&$�SURYLGH�PDQ\�RI�WKH
DYDLODEOH�RXWGRRU�UHFUHDWLRQDO�IDFLOLWLHV�DQG�VHUYLFHV��SULPDULO\�LQ�YDOOH\�DQG
VWUHDP�FRUULGRUV�DQG�DGMDFHQW�ODQGV��,Q�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV��PXQLFLSDO�SDUNODQGV��75&$�ODQGV��DQG�RWKHU�RSHQ�VSDFH�DUHDV
SURYLGH�WKH�EDVLV�IRU�SXEOLFO\�DFFHVVLEOH�JUHHQVSDFH�DQG�WUDLO�V\VWHPV��3RWHQWLDO
FRQVWUDLQWV�WR�D�OLQNHG�JUHHQVSDFH�DQG�WUDLO�V\VWHP�LQFOXGH�ODQGV�VXFK�DV�/HVWHU
%��3HDUVRQ�,QWHUQDWLRQDO�$LUSRUW��JROI�FRXUVHV��DQG�KLJKZD\V��0DS�����
����� /DQGV�2ZQHG�E\�7KH�7RURQWR�DQG�5HJLRQ�&RQVHUYDWLRQ
$XWKRULW\

6LQFH�LWV�LQFHSWLRQ�WKH�75&$��LQ�FRRSHUDWLRQ�ZLWK�WKH�3URYLQFH��LWV�PHPEHU
PXQLFLSDOLWLHV��DQG�RWKHU�SDUWQHUV��KDV�SXUVXHG�DQ�REMHFWLYH�RI�SURYLGLQJ�RXWGRRU
UHFUHDWLRQ�DQG�GHVWLQDWLRQ�DWWUDFWLRQV�RQ�ODQGV�WKDW�LW�KDV�DFTXLUHG�IRU�ZDWHUVKHG
PDQDJHPHQW�SXUSRVHV��,Q�WRWDO��WKH�75&$�RZQV�����KHFWDUHV�RI�ODQG�LQ�WKH
(WRELFRNH�&UHHN�ZDWHUVKHG�DQG����KHFWDUHV�RI�ODQG�LQ�WKH�0LPLFR�&UHHN
ZDWHUVKHG��075&$���������/DQGV�RZQHG�E\�WKH�75&$�LQ�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG�DUH�ODUJHO\�FRQWDLQHG�ZLWKLQ�WKH�YDOOH\�DQG�VWUHDP�FRUULGRUV�DQG
LQFOXGHV�+HDUW�/DNH�&RQVHUYDWLRQ�$UHD�DQG�WKH�6QHOJURYH�5HVRXUFH
0DQDJHPHQW�7UDFW��,Q�WKH�0LPLFR�&UHHN�ZDWHUVKHG��ODQGV�RZQHG�E\�WKH�75&$
DUH�ODUJHO\�UHVWULFWHG�WR�WKH�YDOOH\�DQG�VWUHDP�FRUULGRUV�DQG�WKH�PRXWK�RI�WKH
FUHHN�

Heart Lake Conservation Area
+HDUW�/DNH�&RQVHUYDWLRQ�$UHD��ORFDWHG�LQ�WKH�&LW\�RI�%UDPSWRQ��LV�RZQHG�DQG
PDQDJHG�E\�7KH�7RURQWR�DQG�5HJLRQ�&RQVHUYDWLRQ�$XWKRULW\��7KH�75&$
GHILQHV�FRQVHUYDWLRQ�DUHDV�DV��

GHVLJQDWHG�UHVRXUFH�PDQDJHPHQW�DUHDV�ZKHUH�WKH�QDWXUDO�FKDUDFWHULVWLFV
RI�ODQG��WRJHWKHU�ZLWK�WKH�FRQVHUYDWLRQ�ODQG�PDQDJHPHQW�DFWLYLWLHV�RI�WKH
$XWKRULW\��ZLOO�SURYLGH�D�EURDG�UDQJH�RI�RXWGRRU�UHFUHDWLRQ
RSSRUWXQLWLHV��VXSSRUWHG�E\�D�YDULHW\�RI�IDFLOLWLHV�DQG�VHUYLFHV��HQDEOLQJ
DOO�UHVLGHQWV�RI�WKH�UHJLRQ�WR�HQMR\�WKH�RXW�RI�GRRUV��075&$��������

2SHQHG�WR�WKH�SXEOLF�LQ�������WKH�FRQVHUYDWLRQ�DUHD�LV�QDPHG�DIWHU�WKH�ODNH�ZKLFK
LV�WKH�IRFXV�RI�PXFK�RI�WKH�UHFUHDWLRQDO�DFWLYLW\��3ULRU�WR�WKDW�GDWH��WKHVH�ODQGV
DQG�ZDWHUV�KDG�EHHQ�XVHG�DV�D�FRPPHUFLDO�ZDWHUIRZO�EUHHGLQJ�VLWH�DQG�D�SULYDWH
HVWDWH��7KH�����KHFWDUH�FRQVHUYDWLRQ�DUHD�SURYLGHV�PDQ\�RSSRUWXQLWLHV�IRU�RXWGRRU
UHFUHDWLRQ��,Q�WKH�ZDUPHU�PRQWKV��+HDUW�/DNH�LV�XVHG�IRU�VZLPPLQJ��ILVKLQJ�
ERDWLQJ��QDWXUH�WUDLO�ZDONLQJ��DQG�SLFQLFNLQJ��0DMRU�IHVWLYDOV�LQFOXGH�WKH�VSULQJ
ILVKLQJ�GHUE\��VXPPHU�FRQFHUWV��DQG�WKH�)DOO�&RORXU�DQG�$UWV�DQG�&UDIWV�)HVWLYDOV�
*URXS�FDPSLQJ�LV�DOVR�DYDLODEOH��7KH�DUHD�LV�FORVHG�GXULQJ�WKH�ZLQWHU�PRQWKV��
��
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Enjoying Heart Lake Conservation Area

In terms of use in 1997, 56,426
people visited Heart Lake
Conservation Area. A visitors
survey from 1994 revealed that
almost half of the visitors to Heart
Lake live in the City of Brampton.
From a regional perspective, 72
percent of visitors came from within
The Regional Municipality of Peel,
and 23 percent came from the six
municipalities which now form the
City of Toronto (MTRCA, 1995). 

Snelgrove Resource Management Tract
As defined by the TRCA, Resource Management Tracts are:

designated resource management areas where the natural characteristics of
land, together with the conservation land management activities of the
Authority, will provide outdoor opportunities to study and observe,
generally supported only by the provision of venues for public access
(MTRCA, 1980).

In 1959, the TRCA acquired the Snelgrove lands to construct a dam and reservoir
to serve as an auxiliary water supply for Brampton, which drew much of its
supply from wells, and secondly, for recreational purposes (MTRCA, 1959). To
date, the dam has not been built. Currently, portions of the lands are under
agreement with the City of Brampton to meet local open space needs, such as trail
development and use, while the TRCA maintains the remaining areas. Within this
resource management tract, naturalization has occurred in recent years.

Leases and Management Agreements
A variety of lease and management agreements exist for other TRCA lands.

Within the City of Toronto, some of the lands managed by the City of Toronto
Department of Economic Development, Culture and Tourism--Parks and
Recreation Services, are owned by the TRCA. These lands are leased through a
management agreement to the City of Toronto and include valley and stream
corridors and associated tablelands. Humber Bay Parks located at the mouth of
Mimico Creek, and Marie Curtis Park located at the mouth of Etobicoke Creek,
are major destinations that have been developed through this partnership. 
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Kayaking on Mim

:LWKLQ�WKH�5HJLRQ�RI�3HHO��WKH�$XWKRULW\�KDV�HQWHUHG�LQWR�DJUHHPHQWV�ZLWK�ORFDO�
PXQLFLSDOLWLHV�IRU�RSHQ�VSDFH�GHYHORSPHQW�RQ�75&$�ODQGV���SULPDULO\�IRU�ORFDO
UHFUHDWLRQ�SXUSRVHV�
ico Creek under the new pedestrian bridge

�������0XQLFLSDO�3DUNV

7KH�RYHUDOO�RSHQ�VSDFH�V\VWHP�LV�JXLGHG�E\�PXQLFLSDO�RIILFLDO�SODQV��SDUNV�DQG
RSHQ�VSDFH�SODQV��WUDLO�SODQV��DQG�SROLFLHV�UHODWHG�WR�XUEDQ�GHYHORSPHQW��0DS���
5HFUHDWLRQ��0DMRU�*UHHQVSDFH��7UDLOV��DQG�'HVWLQDWLRQV�VKRZV�WKH�ORFDWLRQ�RI�WKH
RXWGRRU�UHFUHDWLRQDO�RSSRUWXQLWLHV�LQ�WKH�ZDWHUVKHGV�

Regional Parks
7KH�&LW\�RI�7RURQWR�RSHUDWHV�UHJLRQDO�VFDOH�SDUNV�WKURXJK�3DUNV�DQG�5HFUHDWLRQ
6HUYLFHV�RQ�ODQGV�RZQHG�E\�WKH�75&$��6LQFH�LWV�LQFHSWLRQ�LQ�������WKH�UHJLRQDO
SDUNV�V\VWHP�KDV�HYROYHG�WR�DFFRPPRGDWH�D�ZLGH�DUUD\�RI�DFWLYH�DQG�SDVVLYH
UHJLRQDO�VFDOH�OHLVXUH�IDFLOLWLHV�RQ�D�\HDU�URXQG�EDVLV��5HJLRQDO�RXWGRRU
UHFUHDWLRQDO�RSSRUWXQLWLHV�DQG�GHVWLQDWLRQV�H[LVW�DW�WKH�ZDWHUIURQW�SDUNV�DW�WKH
PRXWKV�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHNV�

2SHQHG�LQ�������+XPEHU�%D\
3DUNV�ZHUH�FUHDWHG�E\�7KH
7RURQWR�DQG�5HJLRQ�&RQVHUYDWLRQ
$XWKRULW\�DW�WKH�PRXWK�RI�0LPLFR
&UHHN�DW�/DNH�2QWDULR��+XPEHU
%D\�3DUN�:HVW�LV����KHFWDUHV�RI
SDUNODQG�DQG�+XPEHU�%D\�3DUN
(DVW�LV����KHFWDUHV�RI�SDUNODQG�
6RPH�VSHFLDO�IHDWXUHV�RI�WKH�SDUN
LQFOXGH�WKUHH�\DFKW�FOXEV�DQG
PDULQDV��ERDW�ODXQFKLQJ��PRGHO
ERDWLQJ��SLFQLF�IDFLOLWLHV��DQG
QDWXUDO�DUHDV��,Q�������D
SHGHVWULDQ�EULGJH�ZDV�FRQVWUXFWHG
RYHU�0LPLFR�&UHHN�WR�OLQN
+XPEHU�%D\�3DUN�(DVW�DQG�:HVW��

$�QHZ�SURMHFW��+XPEHU�%D\
6KRUHV��LV�D�UHJLRQDO�RSHQ�VSDFH�OLQN

EHWZHHQ�+XPEHU�%D\�3DUNV�DQG�WKH�+XPEHU�5LYHU�3HGHVWULDQ�%ULGJH��,W�LV�D�SDUW
RI�WKH�/DNH�2QWDULR�:DWHUIURQW�7UDLO�6\VWHP��7KH�SDUN�ZLOO�FRQWDLQ�WKH
IROORZLQJ�VSHFLDO�IHDWXUHV��$�&HQWUDO�3ODFH��SURYLGLQJ�D�SXEOLF�JDWKHULQJ�SODFH
IRU�SURJUDPPHG�HYHQWV�DQG�DFWLYLWLHV��7KH�:HWODQGV��UHIOHFWLQJ�WKH�ZLOGHU�
QDWXUDO�ODQGVFDSHV�IRXQG�LQ�+XPEHU�%D\�3DUN�(DVW��7KH�%HDFKHV��RIIHULQJ
QDWXUDOL]HG�DUHDV��D�VHSDUDWHG�V\VWHP�RI�ZDONLQJ�DQG�F\FOLQJ�WUDLOV��ORRNRXW�DUHDV�
DQG�FORVHU�FRQWDFW�ZLWK�WKH�ZDWHU¶V�HGJH�DORQJ�FREEOH�EHDFKHV��D�WZLQQHG�WUDLO
V\VWHP��DQG�:DWHUIURQW�'ULYH��ZKLFK�SURYLGHV�D�VFHQLF�URXWH�WKURXJK�WKH�DUHD��,W
LV�DQWLFLSDWHG�WKDW�3KDVH���RI�WKH�SURMHFW�ZLOO�EH�FRPSOHWHG�LQ������
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0DULH�&XUWLV�3DUN�LV�VLWXDWHG�RQ�ERWK�EDQNV�RI�WKH�PRXWK�RI�(WRELFRNH�&UHHN�
7KH�SDUN�ZDV�FUHDWHG�LQ������DIWHU�KLJK�IORRG�ZDWHUV�FDXVHG�E\�+XUULFDQH�+D]HO
GHVWUR\HG�IORRG�YXOQHUDEOH�DUHDV�DW�WKLV�VLWH��7KH����KHFWDUHV�RI�SDUNODQG�ZHUH
VXEVHTXHQWO\�DFTXLUHG�E\�WKH�FRQVHUYDWLRQ�DXWKRULW\��6SHFLDO�IHDWXUHV�RI�WKH�SDUN
LQFOXGH�WKH�ZDWHUIURQW�WUDLO��D�FKLOGUHQ¶V�SOD\JURXQG�DUHD��ZDGLQJ�SRRO�
VXSHUYLVHG�EHDFK��-XO\�DQG�$XJXVW���SXEOLF�ERDW�ODXQFK�UDPSV��DQG�PRRULQJV��

7KHUH�DUH�SODQV�WR�UHJHQHUDWH�0DULH�&XUWLV�3DUN�DQG�WKH�/DNH�2QWDULR�ZDWHUIURQW�
,Q�������7KH�0HWURSROLWDQ�7RURQWR�DQG�5HJLRQ�&RQVHUYDWLRQ�$XWKRULW\��7KH
5HJLRQDO�0XQLFLSDOLW\�RI�3HHO��7KH�0XQLFLSDOLW\�RI�0HWURSROLWDQ�7RURQWR��WKH
&LW\�RI�0LVVLVVDXJD��DQG�WKH�3URYLQFH�RI�2QWDULR�SXUFKDVHG�D����KHFWDUH�VLWH
ORFDWHG�LPPHGLDWHO\�WR�WKH�ZHVW�RI�0DULH�&XUWLV�3DUN�FDOOHG�WKH�$UVHQDO�/DQGV�
7KH�VLWH�ZDV�RULJLQDOO\�GHYHORSHG�E\�WKH�'HSDUWPHQW�RI�1DWLRQDO�'HIHQFH�DQG
XVHG�DV�D�VPDOO�DUPV�DQG�PXQLWLRQV�PDQXIDFWXULQJ�IDFLOLW\�GXULQJ�:RUOG�:DU�,,�
,Q�WKH�SRVW�ZDU�\HDUV�WKH�VLWH�ZDV�XVHG�IRU�D�YDULHW\�RI�PDQXIDFWXULQJ�DFWLYLWLHV��
7KH�VLWH¶V�ILQDO�XVH�ZDV�D�&DQDGD�3RVW�VRUWLQJ�IDFLOLW\��IURP������XQWLO������

7KH�75&$�UHWDLQHG�D�FRQVXOWLQJ�FRQVRUWLXP�WR�GHYHORS�7KH�$UVHQDO�/DQGV�3DUN
DQG�6LWH�5HPHGLDWLRQ�0DVWHU�3ODQ��+:1'/�HW�DO����������7KH�SODQ�LQFOXGHV�VLWH
UHPHGLDWLRQ�DQG�KHULWDJH��HFRORJLFDO�UHVWRUDWLRQ��DQG�UHFUHDWLRQDO�HQKDQFHPHQWV��
7KHVH�ODQGV�SURYLGH�D�VLJQLILFDQW�RSSRUWXQLW\�IRU�D�IRUPHU�LQGXVWULDO�DUHD�WR�EH
UHKDELOLWDWHG�DQG�GHYHORSHG�LQWR�D�PDMRU�UHJLRQDO�SDUN�DQG�GHVWLQDWLRQ�DWWUDFWLRQ
WKDW�OLQNV�WKH�ZDWHUIURQW�IURP�0LVVLVVDXJD�WR�7RURQWR��7KH�0DVWHU�3ODQ�ZDV
UHFHLYHG�E\�WKH�$XWKRULW\�LQ�������,W�LV�DQWLFLSDWHG�WKDW�ILQDO�DSSURYDO�IRU�WKH
SODQ�ZLOO�RFFXU�LQ������

Local Parks
/RFDO�PXQLFLSDOLWLHV�SURYLGH�SDUNV��UHFUHDWLRQ��FXOWXUDO�IDFLOLWLHV��DQG�SURJUDPV
WKURXJK�WKHLU�'HSDUWPHQWV�RI�3DUNV�DQG�5HFUHDWLRQ�RU�&XOWXUH��7KHVH
GHSDUWPHQWV�SURGXFH�SDUNV�DQG�UHFUHDWLRQ�PDVWHU�SODQ�GRFXPHQWV��DQG�WUDLO
SODQV��WR�JXLGH�WKH�SURYLVLRQ�RI�IDFLOLWLHV�DQG�SURJUDP�GHYHORSPHQW�IRU�SDUNV�
RSHQ�VSDFH��UHFUHDWLRQ��DQG�FXOWXUH��7KHVH�PDVWHU�SODQV�SURYLGH�LQYHQWRU\
LQIRUPDWLRQ�DQG�FRRUGLQDWH�UHFUHDWLRQ�VHUYLFH�GHOLYHU\�DFURVV�WKH�PXQLFLSDOLW\�
7KH�PDVWHU�SODQV�DUH�XVXDOO\�EDVHG�RQ�D�VSHFLILF�SODQQLQJ�SHULRG�DQG�LQFOXGH
ERWK�VKRUW��DQG�ORQJ�WHUP�JRDOV�EDVHG�RQ�IXWXUH�QHHGV��$V�D�UHVXOW��PDVWHU�SODQV
UHTXLUH�IUHTXHQW�UHYLHZ�DQG�XSGDWLQJ�DV�GHYHORSPHQW�RFFXUV�DQG�QHHGV�RU�WUHQGV
FKDQJH�

7ZR�PXQLFLSDO�SDUNV�ZLWKLQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�DUH�GHVWLQDWLRQ
DWWUDFWLRQV�ZKLFK�SURYLGH�H[WHQVLYH�PXQLFLSDO�ZLGH�RSSRUWXQLWLHV�IRU�RXWGRRU
UHFUHDWLRQ��&HQWHQQLDO�3DUN��ZLWKLQ�WKH�&LW\�RI�7RURQWR��LV�DSSUR[LPDWHO\����
KHFWDUHV�LQ�VL]H��7KH�SDUN�FRQWDLQV�D�QXPEHU�RI�DWWUDFWLRQV�LQFOXGLQJ�VNL�KLOO�DQG
FKDOHW��WRERJJDQ�KLOO��JUHHQKRXVH��ZRRGORW��UHFUHDWLRQDO�SRQGV��ZDGLQJ�SRRO�
SLFQLF�DUHDV��FULFNHW�SLWFKHV��JROI�FRXUVH��PLQL�LQGL�WUDFN��LQGRRU�VRFFHU�
SOD\JURXQGV��DQG�SDGGOH�ERDWV��,Q�WKH�&LW\�RI�%UDPSWRQ��&KLQJXDFRXV\�3DUN�LV
DSSUR[LPDWHO\����KHFWDUHV�LQ�VL]H�DQG�FRQWDLQV�D�QXPEHU�RI�IDFLOLWLHV�LQFOXGLQJ
PLQL�JROI��SHWWLQJ�]RR��VNL�KLOO��WRERJJDQ�KLOO��IRUPDO�JDUGHQV��JUHHQKRXVH��DQG
SULYDWH�FXUOLQJ�FOXE��
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,Q�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��*DJH��:KLWH�6SUXFH��DQG�/RDIHU¶V�/DNH�3DUNV
LQ�WKH�&LW\�RI�%UDPSWRQ�SURYLGH�XQLTXH�RXWGRRU�UHFUHDWLRQDO�RSSRUWXQLWLHV�DQG
DWWUDFWLRQV��*DJH�3DUN��LQ�WKH�ROGHVW�SDUW�RI�WKH�FLW\��LV�ORFDWHG�DFURVV�WKH�VWUHHW
IURP�WKH�3HHO�0XVHXP�DQG�$UW�*DOOHU\��7KH�SDUN�FRQWDLQV�PDWXUH�WUHHV��SLFQLF
DUHDV��DQG�D�EDQGVKHOO�IRU�VXPPHU�FRQFHUWV��:KLWH�6SUXFH�3DUN�KDV����KHFWDUHV
RI�ZRRGODQG�IRU�QDWXUH�ZDONV�LQ�WKH�ZDUPHU�PRQWKV�RU�IRU�FURVV�FRXQWU\�VNLLQJ
LQ�WKH�ZLQWHU��/RDIHU¶V�/DNH�3DUN�LV�VLWXDWHG�LQ�WKH�YDOOH\ODQG�RI�(WRELFRNH�&UHHN
DQG�IHDWXUHV�ILVKLQJ�DQG�SDGGOH�ERDWLQJ�RQ�WKH�ODNH��/RDIHU¶V�/DNH�5HFUHDWLRQ
&HQWUH�SURYLGHV�PLQL�JROI��DQ�LQGRRU�VZLPPLQJ�SRRO��DQG�VRFLDO�IDFLOLWLHV��

,Q�WKH�0LPLFR�&UHHN�ZDWHUVKHG��WZR�PXQLFLSDO�SDUNV�SURYLGH�XQLTXH
RSSRUWXQLWLHV�IRU�RXWGRRU�UHFUHDWLRQ�DQG�DWWUDFWLRQV��7RP�5LOH\�3DUN�LV�D���
KHFWDUH�SDUN�ORFDWHG�LQ�WKH�&LW\�RI�7RURQWR��)DFLOLWLHV�LQFOXGH�ODZQ�ERZOLQJ�
SDWKV�IRU�ELNLQJ�DQG�ZDONLQJ��VZLPPLQJ��DQG�RSSRUWXQLWLHV�WR�SOD\�D�QXPEHU�RI
RUJDQL]HG�VSRUWV��,W�DOVR�KDV�D�KHULWDJH�EXLOGLQJ��0RQWJRPHU\¶V�,QQ��RQ�VLWH��,Q
WKH�QRUWK�HQG�RI�WKH�0LPLFR�&UHHN�ZDWHUVKHG��3URIHVVRU¶V�/DNH�3DUN��ORFDWHG�LQ
WKH�&LW\�RI�%UDPSWRQ��KDV�D�UHFUHDWLRQ�FHQWUH�DQG�DQ�DUWLILFLDO�EHDFK�PDNLQJ�LW�D
VXPPHU�KDYHQ�IRU�VZLPPLQJ��ERDWLQJ��DQG�SLFQLFNLQJ��
����� 2WKHU�/DQGV�WKDW�3URYLGH�2SSRUWXQLWLHV�IRU�2XWGRRU
5HFUHDWLRQDO�$FWLYLWLHV

,Q�DGGLWLRQ�WR�ODQGV�WUDGLWLRQDOO\�FRQVLGHUHG�DV�SXEOLF�JUHHQVSDFH��SXEOLF�JROI
FRXUVHV��FHPHWHULHV��DQG�XWLOLW\�FRUULGRUV�DUH��RU�SRWHQWLDOO\�FDQ�EH��XVHG�E\�WKH
SXEOLF�IRU�SDVVLYH�UHFUHDWLRQDO�DFWLYLWLHV�

Golf Courses
$V�VKRZQ�RQ�WKH�5HFUHDWLRQ��0DMRU�*UHHQVSDFH��7UDLOV�DQG�'HVWLQDWLRQV�PDS�
WKHUH�DUH�HLJKW�JROI�FRXUVHV�ORFDWHG�LQ�WKH�YDOOH\�DQG�VWUHDP�FRUULGRUV�RI�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��7KHUH�DUH�WKUHH�SULYDWH��%UDPSWRQ�
0DUNODQG��DQG�7RURQWR�*ROI�&OXEV��DQG�WZR�SXEOLFO\�RZQHG�³SD\�DV�\RX�SOD\´
JROI�FRXUVHV�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��&HQWHQQLDO�DQG�3HHO�9LOODJH�*ROI
&RXUVHV���7KHUH�LV�RQH�SULYDWH��,VOLQJWRQ�*ROI�&RXUVH��DQG�WZR�VHPL�SULYDWH
FRXUVHV�LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG��3DUNVKRUH�DQG�5R\DO�:RRGELQH�*ROI
&OXEV���2SSRUWXQLWLHV�IRU�RWKHU�UHFUHDWLRQDO�XVHV�ZLWKLQ�JROI�FRXUVH�ODQGV�DUH
UHVWULFWHG��

Cemeteries
&HPHWHULHV�FRQVWLWXWH�RSHQ�VSDFH�DV�WKH\�VRPHWLPHV�FRQQHFW�SDUNV�DQG�RWKHU
JUHHQVSDFHV��SDUWLFXODUO\�ZKHQ�ORFDWHG�QHDU�YDOOH\�DQG�VWUHDP�FRUULGRUV��7KHUH
DUH�WZR�FHPHWHULHV�QHDU�WKH�YDOOH\�DQG�VWUHDP�FRUULGRUV�RI�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG��$VVXPSWLRQ�&HPHWHU\�LQ�WKH�&LW\�RI�0LVVLVVDXJD�DQG�%UDPSWRQ
&HPHWHU\�LQ�WKH�&LW\�RI�%UDPSWRQ��:LWKLQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG��RQH
FHPHWHU\�LV�ORFDWHG�QHDU�3URIHVVRU¶V�/DNH�LQ�WKH�&LW\�RI�%UDPSWRQ��5LFKYLHZ
0HPRULDO�&HPHWHU\�LV�ORFDWHG�DW�WKH�LQWHUVHFWLRQ�RI�+LJKZD\V�����DQG������
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Utility Corridors
3XEOLF�XWLOLWLHV�VXFK�DV�K\GUR�FRUULGRUV�UHSUHVHQW�RSSRUWXQLWLHV�IRU�SXEOLF�XVH�DV
VSRUWV�ILHOGV��RSHQ�VSDFHV��DQG�DV�WUDLO�OLQNDJHV��7KHUH�LV�D�ODUJH�K\GUR�FRUULGRU
UXQQLQJ�DORQJVLGH�+LJKZD\�����DV�ZHOO�DV�D�QXPEHU�RI�VPDOOHU�K\GUR�FRUULGRUV
LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��0DS�����

Educational Institutions
7KHUH�DUH�D�QXPEHU�RI�HOHPHQWDU\�DQG�VHFRQGDU\�VFKRROV�ZLWKLQ�WKH�ZDWHUVKHGV
ZKLFK�FRQWULEXWH�WR�SXEOLF�XVHV�WKURXJK�WKHLU�RXWGRRU�VSRUWV�IDFLOLWLHV�DQG�ILHOGV�
SOD\JURXQGV��RSHQ�VSDFHV��DQG�OLQNDJHV�WR�RWKHU�JUHHQVSDFH�DUHDV��2IWHQ�VFKRROV
DUH�FOXVWHUHG�ZLWK�RWKHU�SXEOLF�IDFLOLWLHV�DQG�DUH�ORFDWHG�DGMDFHQW�WR�YDOOH\�DQG
VWUHDP�FRUULGRUV��

,Q�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��WKHUH�LV�D�ODFN�RI�RXWGRRU
HGXFDWLRQDO�IDFLOLWLHV�DQG�WKHUH�DUH�QR�75&$�RU�VFKRRO�ERDUG�HGXFDWLRQ�ILHOG
FHQWUHV�

Woodbine Racetrack 
2SHQHG�LQ�������WKH�UDFHWUDFN�LV�VLWXDWHG�RQ�����KHFWDUHV�RI�ODQG�LQ�WKH�0LPLFR
&UHHN�ZDWHUVKHG��:RRGELQH�LV�D�VLJQLILFDQW�UHFUHDWLRQ�DQG�WRXULVP�GHVWLQDWLRQ
DWWUDFWLRQ�LQ�WKH�*UHDWHU�7RURQWR�$UHD�
�������7UDLOV

7UDLOV�DUH�RIWHQ�PXOWL�XVH�URXWHV�LQWHQGHG�WR�VHUYLFH�ERWK�SHGHVWULDQ�DQG�ELF\FOH
XVH��,Q�WRWDO��WKHUH�DUH�DSSUR[LPDWHO\����NLORPHWUHV�RI�WUDLOV�LQ�WKH�(WRELFRNH
&UHHN�DQG����NLORPHWUHV�RI�WUDLOV�LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG��7KH�H[LVWLQJ
IRUPDO�DQG�SURSRVHG�WUDLOV�LQ�WKH�ZDWHUVKHGV�DUH�LQGLFDWHG�RQ�0DS����7KH���
NLORPHWUHV�RI�SURSRVHG�WUDLOV�VKRZQ�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��DQG�WKH
���NLORPHWUHV�RI�WUDLOV�SURSRVHG�LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG��DUH�EDVHG�XSRQ
PXQLFLSDO�WUDLO�SODQV��QDPHO\�WKRVH�SURGXFHG�E\�WKH�&LWLHV�RI�0LVVLVVDXJD�DQG
%UDPSWRQ��2QO\�RII�URDG�WUDLOV��RU�SURSRVHG�OLQNDJHV�EHWZHHQ�RII�URDG�WUDLOV�
KDYH�EHHQ�LQFOXGHG��*HQHUDOO\��WUDLO�GHYHORSPHQW�LQ�WKH�(WRELFRNH�DQG�0LPLFR
&UHHN�ZDWHUVKHGV�LV�GLUHFWHG�WRZDUG�PHHWLQJ�ORFDO�UHFUHDWLRQDO�QHHGV�

Local and Community Trail Systems
0XQLFLSDOLWLHV�DUH�UHVSRQGLQJ�WR�WUHQGV�ZKLFK�GHPRQVWUDWH�WKH�QHHG�IRU�ORFDO
WUDLO�V\VWHPV�DQG�IRU�WUDLOV�WKDW�FRQQHFW�ZLWK�RWKHU�PXQLFLSDOLWLHV�DQG�ZDWHUVKHGV�
$OO�RI�WKH�ORFDO�PXQLFLSDOLWLHV�ZLWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV�KDYH�VKRZQ�D�FRPPLWPHQW�WR�FUHDWLQJ�DQG�VXSSRUWLQJ�WUDLO
GHYHORSPHQW��

7KH�&LW\�RI�7RURQWR�KDV�WKUHH�PDMRU�UHFUHDWLRQDO�WUDLO�URXWHV�LQ�WKH�(WRELFRNH
DQG�0LPLFR�&UHHN�ZDWHUVKHGV��7KHVH�LQFOXGH�WKH�(WRELFRNH�DQG�5HQIRUWK�&UHHN
5RXWH�ZKLFK�UXQV�IURP�&HQWHQQLDO�3DUN��5DWKEXUQ�5RDG��WR�'XQGDV�6WUHHW��WKH
&HQWHQQLDO�3DUN�5RXWH�ZKLFK�FRQQHFWV�WKH�(JOLQWRQ�%LF\FOH�5RXWH�DW�WKH�QRUWK�RI
WKH�SDUN�WR�5DWKEXUQ�5RDG��DQG�WKH�IUDJPHQWHG�URXWH�DORQJ�0LPLFR�&UHHN�
��
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7KH�&LWLHV�RI�0LVVLVVDXJD�DQG�%UDPSWRQ�KDYH�GHYHORSHG�PDVWHU�SODQV�IRU�WUDLOV�
0LVVLVVDXJD�&LW\�&RXQFLO�DSSURYHG�D�%LF\FOH�DQG�3HGHVWULDQ�5RXWH�6WXG\�LQ
������7KH�SURSRVHG�URXWHV�DUH�LQWHQGHG�WR�FRQQHFW�QDWXUDO�FRUULGRUV��SDUNV�
VFKRROV��DQG�VFHQLF�QHLJKERXUKRRG�DUHDV�RYHU�D����\HDU�SHULRG��&LW\�RI
0LVVLVVDXJD���������7KHVH�LQFOXGH�WKH�0DOWRQ�*UHHQZD\�DQG�(WRELFRNH�&UHHN
7UDLOV��7KH�&LW\�RI�%UDPSWRQ�3DUNV�DQG�5HFUHDWLRQ�'HSDUWPHQW�GHYHORSHG�D
0DVWHU�3ODQ�IRU�3HGHVWULDQ�DQG�&\FOLQJ�7UDLO�6\VWHP���������,W�LGHQWLILHG�D
VHULHV�RI�WUDLO�URXWHV�WKDW�DUH�LQWHQGHG�IRU�XVH�E\�SHGHVWULDQV��F\FOLVWV��DQG�WKH
GLVDEOHG��7KHVH�LQFOXGH�WKH�(WRELFRNH�&UHHN�DQG�(VNHU�/DNHV�7UDLOV��7KH
(WRELFRNH�&UHHN�WUDLO�LV�SURSRVHG�WR�H[WHQG�LQWR�WKH�7RZQ�RI�&DOHGRQ��7KH�&LW\
RI�%UDPSWRQ�LV�FXUUHQWO\�UHYLVLQJ�WKH������WUDLO�SODQ�WR�UHIOHFW�FXUUHQW�QHHGV�

7UDLOV�DUH�DOVR�EHLQJ�HQKDQFHG�E\�FRPPXQLW\�JURXSV�LQ�WKH�ZDWHUVKHGV��7KH
$OGHUZRRG�(QYLURQPHQWDOLVWV¶�,QWHUSUHWLYH��7UDLO�LV�����NLORPHWUHV�DQG�FRQQHFWV�
0DULH�&XUWLV�3DUN�DW�WKH�PRXWK�RI�(WRELFRNH�&UHHN�ZLWK�(WRELFRNH�9DOOH\�3DUN
MXVW�VRXWK�RI�WKH�4XHHQ�(OL]DEHWK�:D\��7KH�JURXS�UHFHLYHG�D�JUDQW�WR�SD\�IRU�DQG
EXLOG�LQWHUSUHWLYH�VLJQV�WKDW�OLQH�WKH�WUDLO�DQG�H[SODLQ�LWV�IHDWXUHV��:57��������

Inter-regional Trails
7KHUH�KDYH�EHHQ�PDQ\�VWXGLHV�RQ�WKH�IHDVLELOLW\�DQG�SRWHQWLDO�RI�LQWHU�UHJLRQDO
WUDLOV�LQ�WKH�*UHDWHU�7RURQWR�$UHD��7KHVH�VWXGLHV�LQFOXGH�7KH�*UHHQVSDFH�6WUDWHJ\
IRU�WKH�*UHDWHU�7RURQWR�$UHD��075&$���������6SDFH�IRU�$OO�2SWLRQV�IRU�D
*UHDWHU�7RURQWR�*UHHQODQGV�6WUDWHJ\��.DQWHU���������075&$�,QWHU�UHJLRQDO
7UDLO�6WXG\���������DQG�7KH�/DNH�2QWDULR�*UHHQZD\�6WUDWHJ\��:57��������DV
ZHOO�DV�PXQLFLSDO�SODQV��7KH�H[LVWLQJ�WUDLOV�ZLWKLQ�WKH�ZDWHUVKHGV��WKRXJK
IUDJPHQWHG�DQG�LQFRPSOHWH��VXSSRUW�WKH�YLVLRQ�RI�DQ�LQWHU�UHJLRQDO�UHFUHDWLRQDO
WUDLO�V\VWHP�WKDW�FRQQHFWV�WKH�*UHDWHU�7RURQWR�%LRUHJLRQ��7KH�V\VWHP�UXQV�HDVW�
ZHVW�DORQJ�WKH�QRUWK�VKRUH�RI�/DNH�2QWDULR�DQG�KDV�QRUWK�VRXWK�WUDLOV�ZLWKLQ�WKH
YDOOH\�FRUULGRUV�WR�OLQN�/DNH�2QWDULR�WR�WKH�2DN�5LGJHV�0RUDLQH�DQG�1LDJDUD
(VFDUSPHQW�WUDLOV��

7KH�&LW\�RI�7RURQWR�LV�FRQWLQXLQJ�WKH�ZRUN�RI�LWV�IRUPHU�PXQLFLSDOLWLHV�LQ
VXSSRUWLQJ�DQG�SXEOLFL]LQJ�WKH�GHYHORSPHQW�RI�PXOWL�XVH�WUDLOV�WKURXJK�3DUNV�DQG
5HFUHDWLRQ�6HUYLFHV��7KH�&LW\�LV�UHVSRQVLEOH�IRU�WKH�(JOLQWRQ�%LF\FOH�5RXWH�
7KLV�LV�D�VLJQHG�ELF\FOH�SHGHVWULDQ�WUDLO�ZKLFK�H[WHQGV�IURP�6FDUOHWW�5RDG�WR
5HQIRUWK�'ULYH��D�GLVWDQFH�RI�DSSUR[LPDWHO\�VL[�NLORPHWUHV��FRQQHFWLQJ�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�ZLWK�HDFK�RWKHU��DQG�ZLWK�WKH�+XPEHU
5LYHU�ZDWHUVKHG�

0DMRU�LQWHU�UHJLRQDO�WUDLOV�ZLWKLQ�RU�QHDU�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV�DUH�WKH�:DWHUIURQW�7UDLO�DW�WKH�H[WUHPH�VRXWKHUQ�HQG�RI�WKH�ZDWHUVKHGV
DQG�WKH�&DOHGRQ�7UDLOZD\�7UDQV&DQDGD�7UDLO�WR�WKH�QRUWK��7KH�:DWHUIURQW�7UDLO
H[WHQGV�DORQJ�WKH�QRUWK�VKRUH�RI�/DNH�2QWDULR�DQG�FRQQHFWV�WKH�PRXWKV�RI
(WRELFRNH�DQG�0LPLFR�&UHHNV�ZLWK�HDFK�RWKHU�DQG�ZLWK�PDQ\�SDUNV�DORQJ�WKH
/DNH�2QWDULR�ZDWHUIURQW��7KH�7RZQ�RI�&DOHGRQ�RZQV�DQG�RSHUDWHV�WKH���
NLORPHWUH�&DOHGRQ�7UDLOZD\�7UDQV&DQDGD�7UDLO��7KLV�IRUPHU�UDLO�FRUULGRU�OLQNV
ZLWK�WKH�%UXFH�DQG�2DN�5LGJHV�0RUDLQH�WUDLO�V\VWHPV��&XUUHQWO\��WKHUH�LV�QR�WUDLO
OLQN�FRQQHFWLQJ�HLWKHU�ZDWHUVKHG�ZLWK�WKH�&DOHGRQ�7UDLOZD\�
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'HVSLWH�WKH�EHQHILWV�JUHHQVSDFH�FRUULGRUV�SURYLGH��D�QXPEHU�RI�FRQVWUDLQWV�DQG
EDUULHUV�KDYH�SUHYHQWHG�WKH�GHYHORSPHQW�RI�D�FRQQHFWHG�SXEOLF�JUHHQVSDFH�DQG
WUDLO�V\VWHP��7KLV�W\SH�RI�V\VWHP�FRXOG�EH�XVHG�IRU�RXWGRRU�UHFUHDWLRQ�
GHYHORSLQJ�GHVWLQDWLRQ�DWWUDFWLRQV�IRU�SXEOLF�XVH��DQG�HQKDQFLQJ�WKH�HQYLURQPHQW
LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��

7KH�ZDWHUFRXUVHV�DQG�RSHQ�VSDFHV�ZLWKLQ�YDOOH\�DQG�VWUHDP�FRUULGRUV�RI�WKH
ZDWHUVKHGV�UHSUHVHQW�DQ�XQGHUYDOXHG�UHVRXUFH�IRU�LQWHJUDWLQJ�ZDWHUVKHG
FRPPXQLWLHV��,Q�PDQ\�DUHDV��WKHVH�YDOXDEOH�DPHQLWLHV�KDYH�QRW�EHHQ�LGHQWLILHG�RU
VLJQHG�DV�DFFHVVLEOH�WR�WKH�SXEOLF��RU�WKH\�DUH�QRW�LQ�SXEOLF�RZQHUVKLS��:KHUH
YDOOH\�DQG�VWUHDP�FRUULGRUV�DUH�SXEOLFO\�RZQHG��VSHFLILF�DFFHVV�SRLQWV�WR�WKHVH
ODQGV�EHORZ�WKH�WRS�RI�EDQN�PD\�EH�XQGHYHORSHG��UHVWULFWHG��XQLGHQWLILHG��RU
DFNQRZOHGJHG�RQO\�ZKHUH�WKH�FRUULGRUV�FURVV�SXEOLF�VWUHHWV�

$GGLWLRQDO�SK\VLFDO�EDUULHUV�ZKLFK�PD\�SUHYHQW�FRQQHFWHG�JUHHQVSDFH�DQG�WUDLO
FRUULGRUV�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�LQFOXGH�+LJKZD\V�����
��������������������WKH�4XHHQ�(OL]DEHWK�:D\��DQG�/HVWHU�%��3HDUVRQ
,QWHUQDWLRQDO�$LUSRUW��*ROI�FRXUVHV��PDMRU�LQGXVWULHV��DQG�RWKHU�ODQGV�LQ�SULYDWH
RZQHUVKLS�DUH�EDUULHUV�LQ�VRPH�FDVHV��3ULYDWH�RZQHUVKLS�RI�YDOOH\�DQG�VWUHDP
ODQGV�LV�DQRWKHU�FRQVWUDLQW�WR�WKH�OLQNHG�JUHHQVSDFH�DQG�WUDLO�V\VWHP��,Q�VRPH
FDVHV��KRZHYHU��SULYDWH�ODQGRZQHU�VWHZDUGVKLS�DJUHHPHQWV��FRQVHUYDWLRQ
HDVHPHQWV��DQG�GRQDWLRQV�RI�ODQG�DUH�VWUDWHJLHV�WKDW�PD\�EH�XVHG�WR�REWDLQ�ODQGV
IRU�SXEOLF�XVH�
6800$5<

,Q�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��SXEOLFO\�RZQHG�YDOOH\�DQG
VWUHDP�FRUULGRUV��FRQVHUYDWLRQ�DUHDV��SDUNV��DQG�RWKHU�RSHQ�VSDFHV�SURYLGH�PDQ\
UHFUHDWLRQDO�RSSRUWXQLWLHV��/LQNLQJ�WKHVH�DUHDV�WR�FUHDWH�D�JUHHQVSDFH�FRUULGRU
DQG�WUDLO�V\VWHP�HQKDQFHV�WKHLU�FRQWULEXWLRQ�WR�ZDWHUVKHG�UHJHQHUDWLRQ�WKURXJK
DGGLWLRQDO�HQYLURQPHQWDO��HFRQRPLF��DQG�UHFUHDWLRQDO�EHQHILWV��&XUUHQWO\��LQ
PDQ\�DUHDV��WKH�WUDLO�V\VWHP�LQ�WKH�ZDWHUVKHGV�LV�IUDJPHQWHG��7KHUH�DUH�D�QXPEHU
RI�EDUULHUV�WR�FUHDWLQJ�D�FRQQHFWHG�V\VWHP�LQFOXGLQJ�KLJKZD\V��WKH�DLUSRUW��DQG
ODQGV�LQ�SULYDWH�RZQHUVKLS�
��
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7KH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DUH�SULPDULO\�XUEDQ��7KH�PDMRULW\
RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�LV�ORFDWHG�LQ�WKH�5HJLRQ�RI�3HHO�DQG�WKH
PDMRULW\�RI�WKH�0LPLFR�&UHHN�ZDWHUVKHG�LV�ORFDWHG�LQ�WKH�&LW\�RI�7RURQWR�
8UEDQL]DWLRQ�LV�VWLOO�RFFXUULQJ��DQG�LV�SDUWLFXODUO\�UDSLG��LQ�WKH�PLG�XSSHU�SDUW�RI
WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��LQ�WKH�&LW\�RI�%UDPSWRQ��7KLV�XUEDQL]DWLRQ�LV
LPSRUWDQW�IRU�HFRQRPLF�GHYHORSPHQW�DQG�QHFHVVDU\�WR�DFFRPPRGDWH�WKH
SRSXODWLRQ�JURZWK�GHVFULEHG�LQ�&KDSWHU����7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�WKH�
SDWWHUQV�RI�ODQG�XVH�ZLWKLQ�WKH�ZDWHUVKHGV��WKH�LQIUDVWUXFWXUH�WKDW�KDV�H[SDQGHG
DORQJVLGH�XUEDQL]DWLRQ��DQG�WKH�JHQHUDO�HIIHFWV�RI�XUEDQ�GHYHORSPHQW�RQ�WKH
QDWXUDO�KHULWDJH�V\VWHP��
Urban expansion into rural areas, Etobicoke Creek watershed

��� /$1'�86(

7KH�SDWWHUQ�RI�GHYHORSPHQW�ZLWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV
KDV�EHHQ�RQH�RI�ORZ�GHQVLW\�GHYHORSPHQW��ZLWK�ODUJH�DUHDV�RI�ODQG�GHYRWHG�WR

VLQJOH�XVHV�LQFOXGLQJ�UHVLGHQWLDO
DUHDV��EXVLQHVV�SDUNV��LQGXVWULDO
DUHDV��RU�LQVWLWXWLRQV�VXFK�DV
/HVWHU�%��3HDUVRQ�,QWHUQDWLRQDO
$LUSRUW��7KLV�GLVSHUVHG�SDWWHUQ�RI
JURZWK�KDV�UHVXOWHG�LQ�XUEDQ
GHYHORSPHQW�RQ�PDQ\�UXUDO�DQG
DJULFXOWXUDO�ODQGV�LQ�WKH
KHDGZDWHU�DUHDV�RI�WKH
ZDWHUVKHGV��

,Q�WKH�SDVW����\HDUV��WKH�XUEDQ
SRUWLRQ�RI�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG�KDV�LQFUHDVHG�UDSLGO\
IURP����SHUFHQW�RI�WKH�ZDWHUVKHG
EHLQJ�FRQVLGHUHG�XUEDQ�LQ�����
�-DPHV�)��0DF/DUHQ���������WR
DSSUR[LPDWHO\����SHUFHQW�RI�WKH
ZDWHUVKHG�EHLQJ�FRYHUHG�E\�XUEDQ
GHYHORSPHQW�LQ������
�
The impact of urban development on the natural heritage system is discussed in more detail in Part III: Natural Heritage.

��



67$7(�2)�7+(�:$7(56+('�5(3257��(72%,&2.(�$1'�0,0,&2�&5((.�:$7(56+('6

��

8UEDQL]DWLRQ�LV�FRQWLQXLQJ�WR�RFFXU�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��ZLWK
DOPRVW�IRXU�SHUFHQW�RI�WKH�ZDWHUVKHG�FRPPLWWHG�IRU�GHYHORSPHQW�LQ�WKH�IXWXUH�
0RVW�RI�WKLV�IXWXUH�GHYHORSPHQW�ZLOO�EH�UHVLGHQWLDO�VXEGLYLVLRQV�ORFDWHG�LQ�WKH
QRUWKHUQ�SRUWLRQ�RI�WKH�&LW\�RI�%UDPSWRQ�DQG�LQ�WKH�7RZQ�RI�&DOHGRQ��7KH
UHPDLQGHU�RI�WKH�ZDWHUVKHG�FRQVLVWV�RI�RSHQ�VSDFH�DQG�DJULFXOWXUDO�ODQGV��0DS�����

7ZHQW\�\HDUV�DJR�����SHUFHQW�RI�WKH�0LPLFR�&UHHN�ZDWHUVKHG�ZDV�FRQVLGHUHG
XUEDQ��-DPHV�)��0DF/DUHQ���������7RGD\�����SHUFHQW�RI�WKH�ZDWHUVKHG�LV�FRYHUHG
E\�XUEDQ�GHYHORSPHQW��7KH�UHPDLQGHU�RI�WKH�ZDWHUVKHG�LV�RSHQ�VSDFH��$V�WKH
PDMRULW\�RI�WKH�ZDWHUVKHG�LV�ORFDWHG�ZLWKLQ�WKH�&LW\�RI�7RURQWR��LW�JHQHUDOO\�KDV�D
PRUH�XUEDQ�FKDUDFWHU�WKDQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��PHDQLQJ�LW�LV�ROGHU
DQG�GHYHORSPHQW�LV�PRUH�LQWHQVLYH��)XWXUH�GHYHORSPHQW�LQ�WKH�ZDWHUVKHG�ZLOO
OLNHO\�EH�DFFRPPRGDWHG�WKURXJK�UHGHYHORSPHQW�RU�LQILOO�GHYHORSPHQW�

,Q�WKLV�UHSRUW��VHYHQ�FDWHJRULHV�DUH�XVHG�WR�EURDGO\�GHILQH�ODQG�XVH�SDWWHUQV�LQ�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV���7KHVH�FDWHJRULHV�DUH�UHSUHVHQWHG�RQ
0DS���

C ,QGXVWULDO��/DQGV�XVHG�IRU�PDQXIDFWXULQJ�DQG�LQGXVWULDO�SXUSRVHV�
LQFOXGLQJ�ERWK�OLJKW�DQG�KHDY\�LQGXVWULDO�

C 2IILFH�&RPPHUFLDO�$UHDV��/DQGV�XVHG�IRU�UHWDLO��FRPPHUFLDO��DQG�RIILFH
SXUSRVHV�

C ,QVWLWXWLRQDO��7KLV�LQFOXGHV�ODQGV�XSRQ�ZKLFK�JRYHUQPHQW�DQG�UHOLJLRXV
LQVWLWXWLRQV�DUH�ORFDWHG��)RU�H[DPSOH��VFKRROV��KRVSLWDOV��FKXUFKHV��ILUH
DQG�SROLFH�VWDWLRQV��/HVWHU�%��3HDUVRQ�,QWHUQDWLRQDO�$LUSRUW��WKH�*DWHZD\
3RVWDO�)DFLOLW\��DQG�WKH�&1�,QWHUPRGDO�7HUPLQDO��

C 5HVLGHQWLDO��$OWKRXJK�WKHUH�DUH�VRPH�VPDOO�SRFNHWV�RI�KLJK�GHQVLW\
GHYHORSPHQW��WKH�YDVW�PDMRULW\�RI�UHVLGHQWLDO�GHYHORSPHQW�LQ�WKH
ZDWHUVKHGV�LV�ORZ�WR�PHGLXP�GHQVLW\��WKXV��GHQVLW\�LV�QRW�GLIIHUHQWLDWHG
LQ�DQ\�PDSSLQJ�RU�DQDO\VLV�

C 2SHQ�6SDFH��,QFOXGHV�75&$�ODQGV��PDMRU�SDUNODQGV��FHPHWHULHV��JROI
FRXUVHV��SULYDWH�SDUNV��H�J���:RRGELQH�5DFHWUDFN���XQGHYHORSHG�ODQGV
DGMDFHQW�WR�KLJKZD\�FRUULGRUV�VXFK�DV�WKH�3DUNZD\�%HOW�:HVW���DQG
YDOOH\�DQG�VWUHDP�FRUULGRUV��0DS����LQ�&KDSWHU����GLIIHUHQWLDWHV�EHWZHHQ
VRPH�RI�WKHVH�W\SHV�RI�RSHQ�VSDFH��

C $JULFXOWXUDO�$UHDV��6XEVWDQWLDO�WUDFWV�RI�ODQG�RQ�ZKLFK�WKHUH�LV�HYLGHQFH
RI�DJULFXOWXUDO�DFWLYLW\��DQG

C )XWXUH�5HVLGHQWLDO��6XEVWDQWLDO�WUDFWV�RI�ODQG�RQ�ZKLFK�GHYHORSPHQW�ZLOO
WDNH�SODFH�LQ�WKH�QHDU�IXWXUH��,Q�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��PRVW�RI
WKLV�GHYHORSPHQW�LV�GHVLJQDWHG�UHVLGHQWLDO��

�
� Information on land use plans and policies can be found in the Official Plans of the

Cities of Toronto, Mississauga, and Brampton;  the Town of Caledon; and the Region of
Peel�

�
In a 1978 provincial plan, the Parkway Belt West system was envisioned as a multiple
purpose corridor that would accommodate utility and infrastructure needs as well as
provide a greenway linkage across the Greater Toronto Area.
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Agricultural
Office/Commercial
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Lake Ontario Drainage Area
Lakes and Ponds
Rivers
Watershed Boundary
Major Roads
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L. Ontario Shoreline

Runway

LEGEND

DATA SOURCES:
Planimetric,Topographic and Watercourse Data
Energy, Mines and Resources Canada; National Topographic Series, 1:50000. 1986.
Land Use
Compusearch. Major Market Product, various scales. 1997.
Municipal and TRCA staff input.

NOTE:   The boundaries and alignments of designations
              on this map are approximate.
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7KH�FDWHJRULHV�XVHG�WR�EURDGO\�GHILQH�ODQG�XVH��DV�ZHOO�DV�WKH�SURSRUWLRQ�RI�WKH
ZDWHUVKHGV�ZKLFK�WKH\�RFFXS\��DUH�SUHVHQWHG�LQ�7DEOH������0DS���LOOXVWUDWHV�WKH
VSDWLDO�GLVWULEXWLRQ�RI�WKHVH�ODQG�XVHV�
7$%/(������/DQG�8VH�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�:DWHUVKHGV

/DQG�8VH (WRELFRNH�&UHHN 0LPLFR�&UHHN

,QGXVWULDO ��� ���

,QVWLWXWLRQDO �� ��

5HWDLO�&RPPHUFLDO �� ��

5HVLGHQWLDO ��� ���

2SHQ�6SDFH ��� ���

$JULFXOWXUDO ��� ��

)XWXUH�'HYHORSPHQW �� ��
6RXUFH��75&$�,QIRUPDWLRQ�0DQDJHPHQW�*URXS��������
��

7KH�DERYH�ILJXUHV�GHPRQVWUDWH�WKDW��LQ�D�QXPEHU�RI�ZD\V��WKH�ODQG�XVH�SDWWHUQV�RI
WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DUH�VLPLODU��%RWK�ZDWHUVKHGV�DUH
SUHGRPLQDQWO\�XUEDQ�ZLWK�D�KLJK�GHJUHH�RI�LQGXVWULDO�DQG�UHVLGHQWLDO�ODQG�XVHV�
7KH�/HVWHU�%��3HDUVRQ�,QWHUQDWLRQDO�$LUSRUW��/%3,$��LV�D�PDMRU�XVH�RI�ODQG�
SDUWLFXODUO\�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��7KH�DLUSRUW�HQFRPSDVVHV
DSSUR[LPDWHO\�������KHFWDUHV�RI�ZKLFK�����KHFWDUHV�GUDLQ�WR�0LPLFR�&UHHN�DQG
������KHFWDUHV�GUDLQ�WR�(WRELFRNH�&UHHN��)XUWKHU�GLVFXVVLRQ�RQ�WKH�/HVWHU�%�
3HDUVRQ�,QWHUQDWLRQDO�$LUSRUW�LV�SURYLGHG�LQ�VHFWLRQ�������

7KH�KLJK�GHJUHH�RI�LQGXVWULDO�ODQG�XVH�LQGLFDWHV�WKDW�WKH�HFRQRPLHV�RI�ERWK
ZDWHUVKHGV�DUH�IDLUO\�GHSHQGDQW�XSRQ�WKH�PDQXIDFWXULQJ�VHFWRU��/RZHU�FRVWV�DQG
FORVH�SUR[LPLW\�WR�/HVWHU�%��3HDUVRQ�,QWHUQDWLRQDO�$LUSRUW�KDV�PDGH�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DWWUDFWLYH�ORFDWLRQV�IRU�WKLV�HFRQRPLF
VHFWRU���,Q�DGGLWLRQ��PXQLFLSDO�]RQLQJ�LQ�DFFRUGDQFH�ZLWK�SURYLQFLDO�DQG�IHGHUDO
SROLFLHV�HQFRXUDJHV�LQGXVWULDO�DFWLYLW\�DURXQG�/%3,$�DV�D�FRPSDWLEOH�ODQG�XVH
ZKLFK�GRHV�QRW�LQWHUIHUH�ZLWK�DLUSRUW�RSHUDWLRQV�

:LWKLQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��UHVLGHQWLDO�GHYHORSPHQW�GRPLQDWHV�WKH�
&LW\�RI�7RURQWR�DUHD�DQG�WKH�VRXWKHUQ�SRUWLRQ�RI�WKH�&LW\�RI�0LVVLVVDXJD��,Q
DGGLWLRQ��WKH�PDMRULW\�RI�WKH�&LW\�RI�%UDPSWRQ�DUHD�LV�UHVLGHQWLDO��:LWKLQ�WKH
0LPLFR�&UHHN�ZDWHUVKHG��UHVLGHQWLDO�ODQG�XVH�LV�FRQFHQWUDWHG�LQ�WKH�ORZHU
SRUWLRQ�RI�WKH�ZDWHUVKHG��VRXWK�RI�+LJKZD\������ZLWK�SRFNHWV�IRXQG�LQ�WKH�&LWLHV
RI�0LVVLVVDXJD�DQG�%UDPSWRQ�
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,Q�WHUPV�RI�ODQG�XVH��WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DUH
GLIIHUHQWLDWHG�E\�WZR�PDMRU�IDFWRUV��XVH�RI�ODQG�IRU�DJULFXOWXUH�DQG�ODQGV
FRPPLWWHG�IRU�GHYHORSPHQW��7KH�XSSHU�SRUWLRQ�RI�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG��ZLWKLQ�WKH�7RZQ�RI�&DOHGRQ��LV�SUHGRPLQDQWO\�UXUDO�ZLWK�D�KLJK
GHJUHH�RI�DJULFXOWXUDO�ODQG�XVH��,Q�WKH�7RZQ�RI�&DOHGRQ�DQG�WKH�QRUWKHUQ�SRUWLRQ
RI�WKH�&LW\�RI�%UDPSWRQ�DUH�ODQGV�FRPPLWWHG�IRU�GHYHORSPHQW�LQ�WKH�QHDU�IXWXUH��

,W�LV�DQWLFLSDWHG�WKDW�HYHQ�PRUH�GHYHORSPHQW�ZLOO�RFFXU�LQ�WKH�7RZQ�RI�&DOHGRQ
LQ�WKH�IXWXUH��7KH�7RZQ�LV�XQGHUWDNLQJ�WKH�0D\ILHOG�:HVW�&RPPXQLW\
'HYHORSPHQW�3ODQ��7KH�VLWH�LV�URXJKO\�ERXQGHG�E\�0D\ILHOG�5RDG�WR�WKH�VRXWK�
2OG�6FKRRO�5RDG�WR�WKH�QRUWK��DQG�&KLQJXDFRXV\�DQG�'L[LH�5RDGV�WR�WKH�ZHVW
DQG�HDVW��7KLV�SODQ�ZLOO�HVWDEOLVK�D�IUDPHZRUN�IRU�DQWLFLSDWHG�IXWXUH�JURZWK
ZLWKLQ�WKH�0D\ILHOG�:HVW�DUHD��$V�RI�1RYHPEHU�������D�SUHIHUUHG�&RPPXQLW\
&RQFHSW�ZDV�GHYHORSHG�WKDW�ZLOO�SURYLGH�WKH�EDVLV�RI��D�GHWDLOHG�FRPPXQLW\�SODQ�
7KH�&RQFHSW�HQYLVDJHV�WKH�GHYHORSPHQW�RI�D�FRPPXQLW\�RI�DSSUR[LPDWHO\
�������SHRSOH�LQ�WKH�QH[W�WZHQW\�\HDUV�ZLWKLQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�LQ
&DOHGRQ��6DOWHU���������,Q�FRQWUDVW��WKHUH�DUH�QR�PDMRU�WUDFWV�RI�ODQGV�UHPDLQLQJ
LQ�DFWLYH�DJULFXOWXUDO�XVH�LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG�DQG�QR�ODUJH�WUDFWV�RI
ODQG�DUH�DYDLODEOH�IRU�IXWXUH�GHYHORSPHQW��

7KH�ODQG�XVH�SDWWHUQV�ZLWKLQ�WKH�ZDWHUVKHGV�KDYH�LPSOLFDWLRQV�IRU�ZDWHUVKHG
SODQQLQJ�DQG�PDQDJHPHQW��)RU�H[DPSOH��DJULFXOWXUDO�UXQRII�PD\�LPSDLU�ZDWHU
TXDOLW\�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��:KLOH�LQ�WKH�SDVW��FOHDULQJ�ODQGV�IRU
DJULFXOWXUDO�VHWWOHPHQW�UHGXFHG�WKH�DPRXQW�RI�IRUHVW�KDELWDW�IRU�ELUGV�DQG�RWKHU
VSHFLHV��WKH�KLJK�OHYHO�RI�XUEDQL]DWLRQ�FXUUHQWO\�IRXQG�ZLWKLQ�ERWK�ZDWHUVKHGV
PHDQV�WKHUH�KDV�EHHQ�D�IXUWKHU�ORVV�RI�WHUUHVWULDO�KDELWDW�DQG�WKHUH�DUH�ODUJH
DPRXQWV�RI�LPSHUYLRXV�VXUIDFHV��ZKLFK�DIIHFWV�ERWK�ZDWHU�TXDOLW\�DQG�TXDQWLW\��

7KURXJK�WKHLU�RIILFLDO�SODQV��PXQLFLSDOLWLHV�KDYH�DQ�RSSRUWXQLW\�WR�JXLGH�ODQG�XVH
SDWWHUQV�LQ�D�ZD\�WKDW�PLQLPL]HV�WKH�LPSDFW�RI�GHYHORSPHQW�RU�LPSURYHV�WKH
QDWXUDO�KHULWDJH�V\VWHP��7R�YDU\LQJ�GHJUHHV��PXQLFLSDOLWLHV�KDYH�DFKLHYHG�WKLV�
2WKHU�PHWKRGV�PD\�EH�HPSOR\HG�E\�PXQLFLSDOLWLHV��)RU�H[DPSOH��UHFRJQL]LQJ�WKH
LVVXHV�DURXQG�VWRUPZDWHU�TXDOLW\�DQG�ODQG�XVH��WKH�&LW\�RI�0LVVLVVDXJD
FRPSOHWHG�D�VWUDWHJ\�IRU�FRQWUROOLQJ�VWRUPZDWHU�TXDOLW\�LQ�������7KLV�VWUDWHJ\
VHWV�RXW�D�SODQ�IRU�LQFRUSRUDWLQJ�VWRUPZDWHU�PDQDJHPHQW�IDFLOLWLHV�ZLWKLQ�QHZ
GHYHORSPHQWV�DQG�UHWURILWWLQJ�VWRUPZDWHU�PDQDJHPHQW�LQIUDVWUXFWXUH�LQ�H[LVWLQJ
XUEDQ�DUHDV�

7KH�$XWKRULW\��DV�D�FRPPHQWLQJ�DJHQF\�XQGHU�WKH�3ODQQLQJ�$FW��SURYLGHV�LQSXW
DQG�UHYLHZV�WKH�RIILFLDO�SODQV�RI�LWV�PHPEHU�DQG�ORFDO�PXQLFLSDOLWLHV�LQ
DFFRUGDQFH�ZLWK�WKH�9DOOH\�DQG�6WUHDP�&RUULGRU�0DQDJHPHQW�3URJUDP
�075&$���������7KH�3URJUDP�LGHQWLILHV�YDOOH\�DQG�VWUHDP�FRUULGRU�ERXQGDULHV
LQ�RUGHU�WKDW�WKH\�FDQ�EH�LGHQWLILHG�LQ�PXQLFLSDO�SODQQLQJ�GRFXPHQWV�DQG�]RQHG
LQ�DSSURSULDWH�RSHQ�VSDFH�FDWHJRULHV��7KH�3URJUDP�DOVR�SURYLGHV�SROLF\�GLUHFWLRQ
RQ�ZKDW�W\SHV�RI�ODQG�XVHV�PD\�EH�SHUPLWWHG�ZLWKLQ�YDOOH\�DQG�VWUHDP�FRUULGRUV�
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,QIUDVWUXFWXUH�LV�QHHGHG�WR�VXSSRUW�XUEDQ�DQG�HFRQRPLF�GHYHORSPHQW��:DWHU�
VHZDJH��DQG�WUDQVSRUWDWLRQ�LQIUDVWUXFWXUH��DV�ZHOO�DV�XWLOLW\�FRUULGRUV��DUH�LPSRUWDQW
WR�FRQVLGHU�LQ�ZDWHUVKHG�PDQDJHPHQW���(QVXULQJ�WKDW�UHVLGHQWV�DQG�EXVLQHVVHV
KDYH�D�WUHDWHG�DQG�VDIH�VXSSO\�RI�GULQNLQJ�ZDWHU��ZDVWHZDWHU�LV�WUHDWHG�EHIRUH
EHLQJ�GLVFKDUJHG��DQG�SHRSOH�DQG�JRRGV�DUH�WUDQVSRUWHG�VDIHO\�DQG�HIILFLHQWO\��LV
LPSRUWDQW�IRU�HFRQRPLF�GHYHORSPHQW��7KHVH�SURFHVVHV�DOVR�DIIHFW�WKH�QDWXUDO
HQYLURQPHQW��8WLOLW\�FRUULGRUV�DUH�GLVFXVVHG�LQ�WHUPV�RI�WKHLU�SRWHQWLDO�WR�SURYLGH
RSSRUWXQLWLHV�IRU�SXEOLF�XVH��$V�WKH�7RZQ�RI�&DOHGRQ�LV�ODUJHO\�UXUDO��LW�KDV�VRPH
GLIIHUHQW�LVVXHV�ZLWK�UHVSHFW�WR�LQIUDVWUXFWXUH�
������ :DWHU�DQG�6HZDJH�

$OO�RI�WKH�0LPLFR�&UHHN�ZDWHUVKHG�LV�VXSSOLHG�ZLWK�WUHDWHG�GULQNLQJ�ZDWHU�IURP
/DNH�2QWDULR��7KH�SRUWLRQ�RI�WKH�ZDWHUVKHG�ZLWKLQ�WKH�&LW\�RI�7RURQWR�LV
VHUYLFHG�E\�WKH�&LW\�YLD�WKH�&ODUN�)LOWUDWLRQ�3ODQW��7KH�SRUWLRQ�RI�WKH�ZDWHUVKHG
ZLWKLQ�3HHO�5HJLRQ�LV�VHUYLFHG�WKURXJK�WKH�6RXWK�3HHO�:DWHU�6XSSO\�6\VWHP�

0RVW�RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�LV�VXSSOLHG�ZLWK�ZDWHU�IURP�/DNH
2QWDULR�E\�3HHO�5HJLRQ�YLD�WKH�6RXWK�3HHO�:DWHU�6XSSO\�6\VWHP��:LWKLQ�WKLV
V\VWHP��WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�LV�VHUYLFHG�E\�WKH�/DNHYLHZ�:DWHU
7UHDWPHQW�3ODQW��:73���

7KH�KHDGZDWHU�DUHD�RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�LV�VHUYLFHG�E\�JURXQGZDWHU
VRXUFHV��0RVW�RI�WKH�7RZQ�RI�&DOHGRQ�DQG�VRPH�UHPDLQLQJ�UXUDO�DUHDV�LQ�WKH�&LW\
RI��%UDPSWRQ�GHSHQG�RQ�JURXQGZDWHU�IURP�PXQLFLSDO�DQG�SULYDWH�ZHOOV�IRU
GRPHVWLF��FRPPHUFLDO��DQG�LQGXVWULDO�XVH��5HJLRQ�RI�3HHO���������7KH�5HJLRQ�RI
3HHO�RSHUDWHV�D�QXPEHU�RI�ZHOOV�ZLWKLQ�&DOHGRQ��KRZHYHU��PRVW�ZHOOV�LQ�WKH
(WRELFRNH�&UHHN�ZDWHUVKHG�SRUWLRQ�RI�&DOHGRQ�DUH�SULYDWH��5HJLRQ�RI�3HHO���������

0DQ\�ODQG�XVHV�DQG�DFWLYLWLHV�VXUURXQGLQJ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHNV�PD\
XVH�ZDWHU�WDNHQ�GLUHFWO\�IURP�WKH�FUHHNV��)DUPV�DQG�JROI�FRXUVHV�RIWHQ�XVH�ULYHU
ZDWHU�LQ�HYHU\GD\�RSHUDWLRQV��$OWKRXJK�FXUUHQWO\�WKHUH�DUH�QR�DFWLYH�ZDWHU�WDNLQJ
SHUPLWV�IRU�JROI�FRXUVHV��WKHUH�DUH�D�QXPEHU�RI�H[SLUHG�SHUPLWV�WKDW�ZHUH�LVVXHG
WR�WKHVH�RSHUDWLRQV�WR�H[WUDFW�ZDWHU�IURP�ERWK�FUHHNV��$OWKRXJK�WKH�FXUUHQW�VWDWXV
QHHGV�WR�EH�FRQILUPHG��ULYHU�ZDWHU�WDNLQJ�PD\�EH�RFFXUULQJ�LQ�WKH�DJULFXOWXUDO
DUHDV�RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�DV�ZHOO�DV�LQ�WKH�XUEDQ�DUHDV�RI�ERWK
ZDWHUVKHGV�ZKHUH�QXPHURXV�JROI�FRXUVHV�DUH�ORFDWHG��$V�WKHVH�DFWLYLWLHV�DUH
XVXDOO\�FRQGXFWHG�RQ�D�SULYDWH�EDVLV��WKH�UHTXLUHG�LQIUDVWUXFWXUH�LV�FRQVWUXFWHG
DQG�PDLQWDLQHG�SULYDWHO\��3HUPLWV�WR�WDNH�ZDWHU��LVVXHG�E\�WKH�2QWDULR�0LQLVWU\
RI�WKH�(QYLURQPHQW��DUH�RQO\�UHTXLUHG�ZKHQ�JUHDWHU�WKDQ��������O�GD\�DUH�XVHG��
��

�
 Stormwater management infrastructure is discussed in section  9.2.1.4. 
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:DVWHZDWHU�LQ�WKH�QRUWKHUQ�SRUWLRQ�RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�LV
DFFRPPRGDWHG�WKURXJK�SULYDWH�VHSWLF�V\VWHPV��)RU�WKH�UHPDLQGHU�RI�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��ZDVWHZDWHU�LV�WUHDWHG�E\�WZR�ZDWHU
SROOXWLRQ�FRQWURO�SODQWV��:3&3V���WKH�+XPEHU�:3&3��RSHUDWHG�E\�WKH�&LW\�RI
7RURQWR��DQG�WKH�/DNHYLHZ�:3&3��RSHUDWHG�E\�3HHO�5HJLRQ��

:DWHU�SROOXWLRQ�FRQWURO�SODQWV�DUH�GHVLJQHG�WR�UHPRYH�KXPDQ�ZDVWH�VHZDJH��DQG
OLPLWHG�LQGXVWULDO�DQG�RWKHU�VHZDJH��7KHVH�SODQWV�ZHUH�QRW�GHVLJQHG�WR�WUHDW�RWKHU
SROOXWDQWV�VXFK�DV�KHDY\�PHWDOV�DQG�WR[LF�RUJDQLF�FRPSRXQGV��H�J���SHVWLFLGHV��
'HVSLWH�WKHVH�OLPLWDWLRQV��WKH�:3&3¶V�UHFHLYH�D�QXPEHU�RI�FKHPLFDOV�WKURXJK
WKH�GXPSLQJ�RI�SDLQWV��VROYHQWV��FOHDQHUV��DQG�RWKHU�VXEVWDQFHV�FRPPRQO\�XVHG
E\�KRXVHKROGV�DQG�LQGXVWU\��$OWKRXJK�VRPH�RI�WKHVH�SROOXWDQWV�DUH�UHPRYHG
WKURXJK�WKH�VHZDJH�WUHDWPHQW�SURFHVV��PDQ\�UHPDLQ�LQ�WKH�HIIOXHQW�GLVFKDUJHG
LQWR�/DNH�2QWDULR��0HWUR�7RURQWR����������

'XULQJ�������WKH�5HJLRQ�RI�3HHO�LQLWLDWHG�WKH�GHYHORSPHQW�RI�D�:DWHU�DQG
:DVWHZDWHU�0DVWHU�6HUYLFLQJ�3ODQ��7KH�SXUSRVH�RI�WKLV�H[HUFLVH�LV�WR�SURYLGH�D
SODQQLQJ�IUDPHZRUN�IRU�WKH�GHYHORSPHQW�RI�WKH�ZDWHU�DQG�ZDVWHZDWHU�VHUYLFHV
QHFHVVDU\�WR�DFFRPPRGDWH�VWUDWHJLHV�RXWOLQHG�LQ�WKH�UHJLRQDO�DQG�PXQLFLSDO
RIILFLDO�SODQV�

,Q�DGGUHVVLQJ�WKH�5HJLRQ�RI�3HHO¶V�:DVWHZDWHU�6\VWHP�0DVWHU�6HUYLFLQJ�3ODQ�
IRXU�VHUYLFLQJ�FRQFHSWV�DQG�WKHLU�RSWLRQV�KDYH�EHHQ�GHYHORSHG�WR�KDQGOH�WKH
FRQYH\DQFH�DQG�WUHDWPHQW�RI�LQFUHDVLQJ�VHZDJH�IORZV��FRQVLVWHQW�ZLWK�WKH
5HJLRQ�RI�3HHO¶V�ORQJ�WHUP�SODQQLQJ�JURZWK�SURMHFWLRQV��:KHQ�WKH�H[LVWLQJ�WUXQN
VHZHU�ZDV�RULJLQDOO\�FRQVWUXFWHG�DORQJ�(WRELFRNH�&UHHN��LW�ZDV�HQYLVLRQHG�WR�EH
WZLQQHG�LQ�WKH�IXWXUH��2QH�RI�WKH�ZDVWHZDWHU�VHUYLFLQJ�DOWHUQDWLYHV�LQFOXGHV
WZLQQLQJ�RI�WKH�H[LVWLQJ�VDQLWDU\�WUXQN�VHZHU�IDFLOLWLHV�LQ�WKH�(WRELFRNH�&UHHN
IORRG�SODLQ�IURP�'XQGDV�6WUHHW�WR�6WHHOHV�$YHQXH��7KLV�VHUYLFLQJ�VFKHPH�ZRXOG
LPSDFW�WKH�(WRELFRNH�&UHHN�YDOOH\�ODQGV��+RZHYHU��VKRXOG�WKLV�DOWHUQDWLYH�EH
VHOHFWHG��RSSRUWXQLWLHV�WR�SURWHFW�DQG�HQKDQFH�WKH�QDWXUDO�HQYLURQPHQW�DQG
GHYHORS�UHFUHDWLRQDO�RSSRUWXQLWLHV�ZRXOG�DOVR�EH�FUHDWHG��&URFNHWW��������

7KH�SURFHVVHV�DVVRFLDWHG�ZLWK�ZDWHU�DQG�ZDVWHZDWHU�LQIUDVWUXFWXUH�FDQ�DIIHFW�WKH�
HQYLURQPHQW�LQ�D�QXPEHU�RI�ZD\V��'XULQJ�WKH�ZDWHU�ILOWUDWLRQ�SURFHVV��SODQW
ILOWHUV�DFFXPXODWH�VROLGV��QHFHVVLWDWLQJ�UHJXODU�EDFNZDVKLQJ�WR�FOHDQ�WKH�ILOWHUV�
7KH�&ODUN�ILOWUDWLRQ�SODQW�GLVFKDUJHV�EDFNZDVK�ZDWHU��DQG�WKXV�SROOXWDQWV�WKDW
PD\�EH�SUHVHQW��GLUHFWO\�LQWR�/DNH�2QWDULR��0HWUR�7RURQWR���������7KH�/DNHYLHZ
:DVWHZDWHU�3ODQW�KDV�D�IDFLOLW\�WR�WUHDW�ILOWHUHG�EDFNZDVK�ZDWHU��,Q�WHUPV�RI
ZDVWHZDWHU��ZKLOH�PHHWLQJ�WKH�HIIOXHQW�GLVFKDUJH�OLPLWV�VHW�E\�WKH�0LQLVWU\�RI�WKH
(QYLURQPHQW��ZDWHU�SROOXWLRQ�FRQWURO�SODQWV�VWLOO�UHSUHVHQW�D�ORDGLQJ�WR�/DNH
2QWDULR��)LQDOO\��LQIUDVWUXFWXUH�VXFK�DV�VHZDJH�V\VWHPV��DUH�RIWHQ�ORFDWHG�ZLWKLQ
YDOOH\�DQG�VWUHDP�FRUULGRUV�DQG��LQ�WKH�SDVW��WKH�DOWHUDWLRQ��PRYHPHQW��RU
FKDQQHOL]DWLRQ�RI�ZDWHUFRXUVHV�WR�SURWHFW�LQIUDVWUXFWXUH�KDV�EHHQ�QHFHVVDU\��2YHU
WLPH��PRYHPHQW�RI�WKHVH�ZDWHUFRXUVHV�FDQ�H[SRVH�LQIUDVWUXFWXUH��FDXVLQJ�WKH
QHHG�IRU�PDLQWHQDQFH��UHSDLUV��DQG�WKH�DVVRFLDWHG�FDSLWDO�FRVWV�IRU�WKHVH�ZRUNV�
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7KH�WUDQVSRUWDWLRQ�V\VWHPV�ZLWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV
FRQVLVW�RI�URDGV�DQG�KLJKZD\V��/HVWHU�%��3HDUVRQ�,QWHUQDWLRQDO�$LUSRUW��UDLO��DQG
SXEOLF�WUDQVLW��7KHVH�V\VWHPV�KDYH�D�VLJQLILFDQW�UROH�LQ�PRYLQJ�WKH�*UHDWHU
7RURQWR�$UHD�HFRQRP\�

5RDGV�DQG�+LJKZD\V
7KH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DUH�ZHOO�VHUYLFHG�LQ�WHUPV�RI
DUWHULDO�URDGV�DQG�KLJKZD\V��+LJKZD\V��������������������������DQG�WKH�4XHHQ
(OL]DEHWK�:D\�WUDYHUVH�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG���+LJKZD\V����������
����������DQG�WKH�4XHHQ�(OL]DEHWK�:D\�WUDYHUVH�WKH�0LPLFR�&UHHN�ZDWHUVKHG�
:LWKLQ�ERWK�ZDWHUVKHGV��+LJKZD\�����LV�WKH�PRVW�WUDYHOOHG�ZKLFK�UHVXOWV�LQ
VHYHUH�FRQJHVWLRQ�DORQJ�LWV�URXWH�WKURXJK�WKH�*UHDWHU�7RURQWR�$UHD��,Q�������WKH
GHVLJQ��GHYHORSPHQW��DQG�FRQVWUXFWLRQ�RI�+LJKZD\�����EHJDQ�LQ�DQ�HIIRUW�WR
UHOLHYH�FRQJHVWLRQ�RQ�+LJKZD\�����DQG�LPSURYH�WUDIILF�VDIHW\��

5RDGV�DQG�KLJKZD\V�JHQHUDOO\�KDYH�D�QHJDWLYH�HIIHFW�RQ�WKH�HQYLURQPHQW��7KH
JURZLQJ�XVH�RI�URDGV�DQG�KLJKZD\V�LV�DVVRFLDWHG�ZLWK�LQFUHDVHG�DXWRPRELOH�XVH
ZKLFK�LQ�WXUQ��DIIHFWV�ORFDO�DLU�TXDOLW\�DQG�FRQWULEXWHV�WR�JOREDO�FOLPDWH�FKDQJH�
,Q�DGGLWLRQ��PDQ\�URDGV�DQG�KLJKZD\V�FXW�DFURVV�QDWXUDO�DUHDV�ZKLFK�FDQ�UHGXFH
ZLOGOLIH�KDELWDW�RU�EORFN�LPSRUWDQW�PRYHPHQW�FRUULGRUV�XVHG�E\�ZLOGOLIH��)XUWKHU�
URDGV�DQG�KLJKZD\V�FDQ�DIIHFW�ZDWHU�TXDOLW\�LQ�ORFDO�ZDWHUFRXUVHV�WKURXJK
VWRUPZDWHU�UXQRII�RU�VSLOOV��7DEOH�����SURYLGHV�D�VXPPDU\�RI�WKHVH�SROOXWDQWV
DQG�WKHLU�VRXUFHV��
��

Transportation corridors in the Mimico Creek watershed



67$7(�2)�7+(�:$7(56+('�5(3257��(72%,&2.(�$1'�0,0,&2�&5((.�:$7(56+('6
7$%/(�������+LJKZD\�3ROOXWDQWV�DQG�6RXUFHV

32//87$17�*52836 (;$03/(6 6285&(6

3DUWLFXODWHV 'XVW��GLUW��VWRQHV��VDQG��JUDYHO��JUDLQ�
JODVV��SODVWLFV��PHWDO��ILQH�UHVLGXHV

7LUH��EUDNH�DQG�SDYHPHQW�ZHDU��FDU
H[KDXVW��DQG�PXG�DQG�GLUW�DFFXPXODWHG
RQ�YHKLFOHV

+HDY\�0HWDOV /HDG��]LQF��LURQ��FRSSHU��QLFNHO��FDGPLXP�
PHUFXU\

8VH�RI�OHDGHG�IXHOV��WLUH�DQG�EUDNH�ZHDU�
PRWRU�RLO�DGGLWLYHV��DQG�UXVW

2UJDQLF�0DWWHU 9HJHWDWLRQ��GXVW��GLUW��KXPXV��RLOV��DQG
IXHOV

9HJHWDWLRQ��OLWWHU��DQLPDO�GURSSLQJV��PRWRU
IXHOV��DQG�RLOV

3HVWLFLGHV :HHG�NLOOHUV 5LJKW�RI�ZD\�PDLQWHQDQFH

&KORULGHV 'H�LFLQJ�FKORULGHV 5RDG�VDOW�XVHG�IRU�GH�LFLQJ

1XWULHQWV 1LWURJHQ��3KRVSKRURXV )HUWLOL]HU�XVH

%DWURJHQLF�%DFWHULD
�,QGLFDWRUV�

�� 6RLO��OLWWHU��ELUG�DQG�DQLPDO�GURSSLQJV

6RXUFH��$GDSWHG�)URP�*LIIHOV�$VVRFLDWHV�/LPLWHG�������
��

$LUSRUWV
/HVWHU�%��3HDUVRQ�,QWHUQDWLRQDO�$LUSRUW��/%3,$��FRYHUV�DSSUR[LPDWHO\�����
KHFWDUHV�RI�ODQG��:LQWHU�DQG�$VVRFLDWHV���������0RVW�RI�WKH�DLUSRUW�LV�ZLWKLQ�WKH
&LW\�RI�0LVVLVVDXJD��KRZHYHU��D�VPDOO�SRUWLRQ�LV�ZLWKLQ�WKH�&LW\�RI�7RURQWR�
6XUURXQGLQJ�WKH�DLUSRUW�LV�SULPDULO\�LQGXVWULDO�DQG�FRPPHUFLDO�GHYHORSPHQW�

0RVW�RI�WKH�DLUSRUW�GUDLQV�WR�(WRELFRNH�&UHHN�LQFOXGLQJ�UXQZD\V��FDUJR�DUHDV�
7HUPLQDO�7KUHH��7HUPLQDO�2QH�DSURQV��DQG�LQILHOG�DUHDV��)XUWKHU��WKH�HQWLUH
SRUWLRQ�RI�(WRELFRNH�&UHHN�EHWZHHQ�+LJKZD\�����DQG�'HUU\�5RDG�UXQV�WKURXJK
WKH�ZHVWHUQ�HQG�RI�WKH�/%3,$�SURSHUW\��7KH�HDVWHUQ�EUDQFK�RI�(WRELFRNH�&UHHN
�6SULQJ�&UHHN��DOVR�UXQV�WKURXJK�WKH�$LUSRUW�XQWLO�LW�MRLQV�WKH�PDLQ�EUDQFK�QHDU
WKH�PLGGOH�RI�WKH�ZHVWHUQ�HQG�RI�WKH�SURSHUW\���

7KH�*UHDWHU�7RURQWR�$LUSRUWV�$XWKRULW\��*7$$��LV�H[SDQGLQJ�WKH�FDSDFLW\�RI
/%3,$�WR�PHHW�WKH�UHJLRQ¶V�DLU�WUDYHO�GHPDQGV��7KH�H[SDQVLRQ�LQFOXGHV
FRQVWUXFWLQJ�QHZ�URDGV��DQ�LQILHOG�FDUJR�IDFLOLW\��QHZ�UXQZD\V��QHZ�DQG
H[SDQGHG�WHUPLQDO�IDFLOLWLHV��DQG�QHZ�DQG�UHWURILWWHG�VWRUPZDWHU�PDQDJHPHQW
IDFLOLWLHV�

$LUSRUW�RSHUDWLRQV�FDQ�LPSDFW�ZDWHU�TXDOLW\�WKURXJK�FRQWDPLQDWLRQ�RI
VWRUPZDWHU�UXQRII�E\�WKH�IROORZLQJ�

C DLUFUDIW�GH�LFLQJ�DQWL�LFLQJ�IOXLGV��$')��
C UXQZD\�GH�LFLQJ�FRPSRXQGV�
C DFFLGHQWDO�VSLOOV�
C VHGLPHQW�EXLOG�XS��H�J���VDQG��
C UXQZD\�UXEEHU�EXLOG�XS��DQG
C ILUH�ILJKWLQJ�WUDLQLQJ�H[HUFLVHV�
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$OWKRXJK�UXQRII�FRQWDPLQDWLRQ�IURP�WKHVH�VRXUFHV�LV�D�FRQFHUQ��VLJQLILFDQW
SURJUHVV�KDV�UHFHQWO\�EHHQ�PDGH�WR�PLWLJDWH�/%3,$¶V�LPSDFW�RQ�ZDWHU�TXDOLW\�
8QGHU�WKH�'H�,FLQJ�3ODQ�RI�2SHUDWLRQV�LPSOHPHQWHG�LQ�������VXFWLRQ�YDFXXP
VZHHSHUV�DQG�SXPSLQJ�VWDWLRQV�DW�GH�LFLQJ�VLWHV�KDYH�EHHQ�XVHG�WR�UHFRYHU�VSHQW
JO\FRO���,Q�DGGLWLRQ��PRGLILFDWLRQV�KDYH�EHHQ�PDGH�WR�JO\FRO�VSUD\LQJ�HTXLSPHQW
WR�UHGXFH�WKH�DPRXQW�RI�JO\FRO�WKDW�LV�UHTXLUHG�IRU�GH�LFLQJ�RSHUDWLRQV��,Q�WKH�IDOO
RI�������D�FHQWUDO�GH�LFLQJ�IDFLOLW\�ZDV�FRQVWUXFWHG�WR�FROOHFW�H[FHVV�$')�

6LPLODU�HIIRUWV�KDYH�EHHQ�XQGHUWDNHQ�WR�PLWLJDWH�WKH�LPSDFWV�RI�RWKHU
FRQWDPLQDQWV��(IILFLHQW�PHWKRGV�RI�UXEEHU�UHPRYDO�KDYH�EHHQ�LPSOHPHQWHG�
WKHUHIRUH��WKH�DPRXQW�RI�ZDVK�ZDWHU�IURP�WKLV�VRXUFH�LV�OLPLWHG��)LUH�ILJKWLQJ
H[HUFLVHV�DUH�FRQGXFWHG�LQ�D�VSHFLDO�VHOI�FRQWDLQHG�DUHD�WKDW�LV�VXUURXQGHG�E\�D
EHUP�DQG�ORFDWHG�RQ�FOD\�VRLOV���ZKLFK�DFWV�DV�DQ�LPSHUYLRXV�EDUULHU�WR
LQILOWUDWLRQ���8UHD��IURP�UXQZD\�GH�LFLQJ���IXHO��IURP�DFFLGHQWDO�VSLOOV���DQG
VHGLPHQW��DUH�PRUH�GLIILFXOW�WR�FRQWDLQ��0LWLJDWLRQ�GHSHQGV�RQ�FDSWXUH�DQG
WUHDWPHQW�XVLQJ�ZDWHU�TXDOLW\�FRQWURO�IDFLOLWLHV��6RPH�RI�WKHVH�IDFLOLWLHV�H[LVW
ZLWKLQ�WKH�DLUSRUW��VHH�0DS�����&KDSWHU�����$�WDQN��ZKLFK�GUDLQV�LQWR�0LPLFR
&UHHN��LV�GHVLJQHG�IRU�TXDOLW\�FRQWURO��7KHUH�DUH�D�QXPEHU�RI�SRQGV�ZKLFK
FRQWURO�ZDWHU�TXDOLW\�ZLWKLQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�SRUWLRQ�RI�/%3,$�
:LWK�WKH�DLUSRUW¶V�H[SDQVLRQ��VRPH�SRQGV�ZLWKLQ�WKH�DLUSRUW�ZLOO�EH�XSVL]HG�RU
QHZ�IDFLOLWLHV�ZLOO�EH�EXLOW�WR�DFFRPPRGDWH�WKH�LQFUHDVHG�VWRUPZDWHU�UXQRII�

,Q�DGGLWLRQ�WR�ZDWHU�TXDOLW\��/%3,$�DIIHFWV�DLU�TXDOLW\��WKH�K\GURORJLF�F\FOH��DQG
ZLOGOLIH�KDELWDW��$LUFUDIW�HPLVVLRQV�LQFOXGH�FDUERQ�PRQR[LGH��FDUERQ�GLR[LGH�
YRODWLOH�RUJDQLF�FRPSRXQGV��QLWURJHQ�R[LGHV��DQG�SDUWLFXODWHV��7KHVH�SROOXWDQWV
FDQ�DIIHFW�RGRXU��YLVLELOLW\��DQG�FOLPDWH��%HFDXVH�RI�WKH�LPSHUYLRXV�VXUIDFHV�DQG
DOWHUHG�ZDWHUFRXUVHV��SLSLQJ��VWUDLJKWHQLQJ��ZLWKLQ�WKH�DLUSRUW��/%3,$�DOVR
DIIHFWV�WKH�K\GURORJLF�F\FOH��+RZHYHU��D�QXPEHU�RI�VWRUPZDWHU�PDQDJHPHQW
IDFLOLWLHV�H[LVW�ZKLFK�KHOS�WR�FRQWURO�/%3,$¶V�K\GUDXOLF�LPSDFW��LQFOXGLQJ�WKRVH
EXLOW�WR�DFFRPPRGDWH�GHYHORSPHQW�DVVRFLDWHG�ZLWK�UXQZD\�H[SDQVLRQ��)LQDOO\�
ZLOGOLIH�VXFK�DV�ELUGV�DQG�GHHU�DUH�GLVFRXUDJHG�RXWVLGH�RI�WKH�YDOOH\�V\VWHP�DV
WKH\�FDQ�EH�D�VDIHW\�KD]DUG�WR�WKH�SODQHV�

5DLO�
7KH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DUH�WUDYHUVHG�E\�WKH�&DQDGLDQ
1DWLRQDO��&1��DQG�&DQDGLDQ�3DFLILF��&3��5DLO�/LQHV��7KHVH�UDLO�OLQHV�DUH�XVHG
PDLQO\�WR�VHUYLFH�LQGXVWU\��EXW�DUH�DOVR�XVHG�E\�*2�7UDQVLW�IRU�WKHLU�FRPPXWHU
WUDLQ�VHUYLFHV��&RQYHQWLRQDO�UDLO�WUDQVSRUW�XVHV�OHVV�IXHO��FRQVXPHV�OHVV�ODQG��DQG
UHOHDVHV�OHVV�SROOXWDQWV�WKDQ�DXWRPRELOH�WUDQVSRUW�RQ�URDGV�DQG�KLJKZD\V�

3XEOLF�7UDQVLW
%RWK�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DUH�VHUYLFHG�E\�SXEOLF�WUDQVLW�
ZLWK�WKH�H[FHSWLRQ�RI�WKH�7RZQ�RI�&DOHGRQ�SRUWLRQ�RI�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG��7KH�WUDQVLW�V\VWHP�LQFOXGHV�D�FRPELQDWLRQ�RI�EXV��VWUHHWFDU��VXEZD\
�DORQJ�%ORRU�6WUHHW�IURP�GRZQWRZQ�7RURQWR�WR�.LSOLQJ�$YHQXH���DQG�*2�7UDLQ�
,Q�DGGLWLRQ�WR�DOOHYLDWLQJ�WUDIILF�FRQJHVWLRQ�RQ�URDGV��HIILFLHQW�SXEOLF�WUDQVLW
V\VWHPV�FRQVXPH�OHVV�IXHO�DQG�ODQG��DQG�HPLW�OHVV�SROOXWDQWV�WKDQ�DXWRPRELOHV�
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7KHUH�DUH�D�QXPEHU�RI�SXEOLF�XWLOLW\�FRUULGRUV�LQ�WKH�(WRELFRNH�DQG�0LPLFR
&UHHN�ZDWHUVKHGV��,Q�DGGLWLRQ�WR�WKHLU�LPSRUWDQFH�LQ�GLVWULEXWLQJ�HQHUJ\�WR�WKH
DUHD��K\GUR�FRUULGRUV�DQG�JDV�SLSHOLQHV�UHSUHVHQW�RSSRUWXQLWLHV�IRU�SXEOLF�XVH�
+\GUR�FRUULGRUV�DUH�VKRZQ�RQ�0DS����5HFUHDWLRQ��*UHHQVSDFH��7UDLOV��DQG
'HVWLQDWLRQV��&KDSWHU�����7KH�ODUJHVW�FRUULGRU�LV�ORFDWHG�LQ�SDUW�RI�WKH�3DUNZD\
%HOW�:HVW��E\�+LJKZD\������,W�LV�VKRZQ�DV�RSHQ�VSDFH�RQ�0DS����2IWHQ��WKHUH
DUH�RSSRUWXQLWLHV�WR�UHJHQHUDWH�RU�OLQN�RSHQ�VSDFH�DUHDV�WKURXJK�XWLOLW\�FRUULGRUV�
6800$5<

7KH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DUH�KLJKO\�XUEDQL]HG�ZLWK�ODUJH
DPRXQWV�RI�UHVLGHQWLDO��LQGXVWULDO��DQG�LQVWLWXWLRQDO�GHYHORSPHQW��,Q�WKH
(WRELFRNH�&UHHN�ZDWHUVKHG��DSSUR[LPDWHO\����SHUFHQW�UHPDLQV�LQ�DJULFXOWXUDO
XVH��SULPDULO\�LQ�WKH�7RZQ�RI�&DOHGRQ��6LQFH�WKH�0LPLFR�&UHHN�ZDWHUVKHG�LV
QHDUO\�DOO�GHYHORSHG��PRVW�IXWXUH�GHYHORSPHQW�ZLOO�EH�DFFRPPRGDWHG�WKURXJK
UHGHYHORSPHQW�RU�FKDQJLQJ�H[LVWLQJ�ODQG�XVHV��L�H��LQILOO�GHYHORSPHQW����,Q
FRQWUDVW��WKH�QRUWKHUQ�SDUW�RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�UHPDLQV
XQGHYHORSHG�DQG�PXFK�RI�WKH�IXWXUH�GHYHORSPHQW�ZLOO�OLNHO\�RFFXU�LQ�WKHVH�DUHDV�
IRU�H[DPSOH��LQ�WKH�0D\ILHOG�:HVW�FRPPXQLW\�

8UEDQ�LQIUDVWUXFWXUH��VXFK�DV�ZDWHU�DQG�VHZDJH�WUHDWPHQW��WUDQVSRUWDWLRQ
QHWZRUNV��DQG�XWLOLWLHV��KDV�H[SDQGHG�DORQJVLGH�XUEDQL]DWLRQ��7KHVH�VHUYLFHV�DUH
YLWDO�WR�VXSSRUW�XUEDQ�DQG�HFRQRPLF�GHYHORSPHQW��+RZHYHU��XUEDQ�GHYHORSPHQW
DQG�WKH�H[WHQVLRQ�RI�ZDWHU�VXSSO\��ZDVWHZDWHU�WUHDWPHQW��DQG�WUDQVSRUWDWLRQ
QHWZRUNV�KDYH�DIIHFWHG�ZLOGOLIH�KDELWDW��LQFUHDVHG�LPSHUPHDEOH�VXUIDFHV��DQG
RYHU�WLPH��FKDQJHG�WKH�ODQGVFDSH��8WLOLW\�FRUULGRUV��KRZHYHU��FDQ�SURYLGH
RSSRUWXQLWLHV�IRU�SXEOLF�XVH�
��
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&+$37(5��
5HVRXUFH�EDVHG�LQGXVWULHV�KDYH�KLVWRULFDOO\�EHHQ�WKH�PRVW�LPSRUWDQW�VHFWRU�RI�WKH
&DQDGLDQ�HFRQRP\��7RGD\��WKH\�UHPDLQ�LPSRUWDQW�IRU�D�GLYHUVH�DQG�SURVSHURXV
HFRQRP\��5HVRXUFH�EDVHG�ODQG�XVHV�FDQ�DIIHFW�WKH�TXDOLW\�RI�OLIH�ZLWKLQ�D
FRPPXQLW\��7KH\�FDQ�EH�DHVWKHWLFDOO\�GLVSOHDVLQJ�RU�FDXVH�RGRXU��QRLVH��RU
KHDOWK�FRQFHUQV��H�J���GXVW�IURP�DJJUHJDWH�H[WUDFWLRQ��H[SRVXUH�WR�IHUWLOL]HUV�
SHVWLFLGHV��DQG�KHUELFLGHV�IURP�LQWHQVLYH�DJULFXOWXUH���7KHUH�KDYH�EHHQ�FKDQJHV�
KRZHYHU��WR�VRPH�DJULFXOWXUDO��H[WUDFWLRQ��DQG�IRUHVWU\�SUDFWLFHV��ZKLFK�LI�WKH\
DUH�LPSOHPHQWHG��PD\�UHGXFH�WKH�HIIHFW�RI�WKHVH�DFWLYLWLHV�RQ�FRPPXQLWLHV�DQG
WKH�HQYLURQPHQW��
���� $*5,&8/785(

2QO\����\HDUV�DJR��DJULFXOWXUH�ZDV�D�VLJQLILFDQW�HFRQRPLF�DFWLYLW\�ZLWKLQ�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��7KH�SUHVVXUHV�RI�XUEDQL]DWLRQ�DQG
VXEVHTXHQW�GHYHORSPHQW��KRZHYHU��KDYH�GLPLQLVKHG�WKLV�DFWLYLW\�LQ�WKH
(WRELFRNH�&UHHN�ZDWHUVKHG��DQG�KDYH�HOLPLQDWHG�LW�DV�D�ODQG�XVH�ZLWKLQ�WKH
0LPLFR�&UHHN�ZDWHUVKHG��

,Q����������SHUFHQW�RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�ZDV�GHVLJQDWHG�DV
DJULFXOWXUDO�RSHQ�VSDFH��-DPHV�/��0DF/DUHQ���������7RGD\��RQO\����SHUFHQW�RI
WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�LV�FXUUHQWO\�XVHG�IRU�DJULFXOWXUDO�SXUSRVHV�
$OPRVW�����SHUFHQW�RI�WKLV�DJULFXOWXUDO�DFWLYLW\�LV�ORFDWHG�LQ�WKH�7RZQ�RI
&DOHGRQ��3ODQV�IRU�XUEDQ�GHYHORSPHQW�ZLWKLQ�VRPH�DUHDV�RI�WKH�7RZQ�RI
&DOHGRQ�PHDQV�WKHUH�ZLOO�OLNHO\�EH�OHVV�DJULFXOWXUH�LQ�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG�LQ�WKH�IXWXUH�

6LPLODU�WR�PDQ\�LQGXVWULHV��LQFUHDVHG�WHFKQRORJ\�LQ�WKH�DJULFXOWXUDO�VHFWRU�KDV
OHG�WR�D�UHGXFHG�QXPEHU�RI�HPSOR\HHV��7KH�QXPEHU�RI�IDUPV�LV�GHFOLQLQJ�EXW
WKRVH�VWLOO�RSHUDWLQJ�DUH�ODUJHU�DQG�PRUH�HIILFLHQW��ZKLFK�UHIOHFWV�D�PRUH
FRPSHWLWLYH�PDUNHW���7KHUH�LV�DOVR�DQ�LQFUHDVHG�GHSHQGHQFH�RQ�RII�IDUP�LQFRPHV�
(YHQ�ZLWK�LQFUHDVHG�JRYHUQPHQW�VXSSRUW��QHW�IDUP�LQFRPHV�DUH�GHFUHDVLQJ
�0LQLVWU\�RI�7UHDVXU\�DQG�(FRQRPLFV��������
53
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,Q�WHUPV�RI�VXVWDLQDELOLW\��DJULFXOWXUH�LV�XQLTXH�LQ�LWV�XVH�RI�UHVRXUFHV��7KH
YLDELOLW\�RI�WKH�DJULFXOWXUDO�LQGXVWU\�GHSHQGV�RQ�SURGXFWLYH�VRLOV��7KH�GLIIHUHQFH
EHWZHHQ�XVLQJ�VRLO�UHVRXUFHV�DQG�RWKHU�QRQ�UHQHZDEOH�UHVRXUFHV�LV�WKDW�WKH
HFRQRPLF�JRDO�RI�D�IDUPHU�LV�XVXDOO\�WR�VXVWDLQ��QRW�GHSOHWH��WKH�UHVRXUFH��7KH
FRVW�WR�2QWDULR�DJULFXOWXUH�RI�VRLO�GHJUDGDWLRQ�IURP�HURVLRQ��FRPSDFWLRQ��DQG
ORVV�RI�RUJDQLF�PDWWHU�LV�DV�KLJK�DV������PLOOLRQ�DQQXDOO\��0LQLVWU\�RI
$JULFXOWXUH�DQG�)RRG���������6LJQLILFDQW�SURJUHVV�KDV�EHHQ�PDGH�LQ�UHGXFLQJ
VRLO�HURVLRQ�WKURXJK�SUDFWLFHV�VXFK�DV�FRQVHUYDWLRQ�WLOODJH��FURS�URWDWLRQV��DQG
WUHH�SODQWLQJV��WR�UHGXFH�ZLQG�YHORFLWLHV����6LPLODU�HIIRUWV�KDYH�LPSURYHG�VRLO
VWUXFWXUH��2QWDULR�)HGHUDWLRQ�RI�$JULFXOWXUH��������

,QLWLDWLYHV�VXFK�DV�WKH�/DQG�6WHZDUGVKLS�3URJUDP��IXQGHG�E\�WKH�2QWDULR
0LQLVWU\�RI�$JULFXOWXUH��)RRG�DQG�5XUDO�$IIDLUV��DQG�WKH�1DWLRQDO�6RLO
&RQVHUYDWLRQ�SURJUDP��IXQGHG�E\�$JULFXOWXUH�&DQDGD��HQFRXUDJH�VXVWDLQDEOH
IDUPLQJ�SUDFWLFHV��,Q�DGGLWLRQ��WKH�(QYLURQPHQWDO��)DUP�&RDOLWLRQ�KDV�GHYHORSHG
WKH�(QYLURQPHQWDO�)DUP�3ODQ�3URJUDP�WR�KHOS�RSHUDWRUV�HYDOXDWH�HQYLURQPHQWDO
FRQGLWLRQV�RQ�WKHLU�SURSHUWLHV��$V�RI�������RYHU�������IDUPHUV�LQ�2QWDULR�KDYH
WDNHQ�SDUW�LQ�WKH�(QYLURQPHQWDO�)DUP�3ODQ�SURFHVV���2WKHU�LQLWLDWLYHV�VXFK�DV�WKH
5XUDO�&OHDQ�:DWHU�3URJUDP��ZKLFK�LV�DGPLQLVWHUHG�E\�WKH�75&$��DUH�DYDLODEOH
WR�DVVLVW�IDUPHUV�LQ�PLWLJDWLQJ�WKH�HIIHFWV�RI�WKHLU�DFWLYLWLHV��6LQFH�������WKUHH
5XUDO�&OHDQ�:DWHU�3URJUDP�SURMHFWV�KDYH�EHHQ�FDUULHG�RXW�LQ�WKH�(WRELFRNH
&UHHN�ZDWHUVKHG��7KHVH�LQFOXGHG�D�VHSWLF�V\VWHP�UHSDLU��D�PDQXUH�PDQDJHPHQW
SURMHFW��DQG�D�ILHOG�DQG�VWUHDPEDQN�HURVLRQ�SURMHFW��7KHVH�SURMHFWV�ZHUH
XQGHUWDNHQ�LQ�WKH�7RZQ�RI�&DOHGRQ��

$OWKRXJK�SURJUHVV�KDV�EHHQ�PDGH�LQ�VXVWDLQLQJ�VRLO�UHVRXUFHV��DJULFXOWXUDO
SURFHVVHV�FDQ�VWLOO�DIIHFW�WKH�QDWXUDO�HQYLURQPHQW���([FHVVLYH�DSSOLFDWLRQV�RI
SHVWLFLGHV��IHUWLOL]HUV��DQG�PDQXUH�FDQ�FRQWDPLQDWH�JURXQG�DQG�VXUIDFH�ZDWHUV
ZLWK�QLWUDWHV��SKRVSKDWHV��DQG�EDFWHULD���,Q�DGGLWLRQ��XQGHUJURXQG�WLOH�GUDLQDJH
DQG�LUULJDWLRQ�FDQ�DOWHU�WKH�QRUPDO�VHDVRQDO�SDWWHUQ�RI�ZDWHU�IORZ�LQ�VWUHDPV�DQG
ULYHUV�
��� $**5(*$7(�(;75$&7,21

,Q�WKH�SDVW��H[WUDFWLRQ�ZDV�DQ�LPSRUWDQW�LQGXVWU\��DV�GHPRQVWUDWHG�E\�/RDIHU¶V
DQG�3URIHVVRU¶V�/DNHV��ZKLFK�DUH�UHKDELOLWDWHG�VDQG�DQG�JUDYHO�SLWV��7RGD\�
DOWKRXJK�DJJUHJDWH�H[WUDFWLRQ�FRQWLQXHV�ZLWKLQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�
WKH�HFRQRPLF�LPSRUWDQFH�RI�WKLV�DFWLYLW\�KDV�GLPLQLVKHG�

7KH�%UDPSWRQ�(VNHU�LV�DQ�LPSRUWDQW�IHDWXUH�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG
�VHH�0DS����&KDSWHU�����,W�KDV�EHHQ�XVHG�IRU�\HDUV�DV�D�VRXUFH�RI�DJJUHJDWHV�IRU
WKH�%UDPSWRQ�DUHD��0DQ\�RI�WKH�ZDWHUERGLHV�RQ�WKLV�ODQGIRUP�ZHUH�IRUPHG�E\
PLQLQJ��0LQLQJ�RI�WKH�VDQG�DQG�JUDYHO�UHVRXUFHV�LV�H[SHFWHG�WR�FRQWLQXH�LQ�SDUWV
RI�WKH�HVNHU�IRU�DQRWKHU����WR����\HDUV��.QR[�0DUWLQ�.UHWFK�/WG�����������
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Professor’s Lake: a rehabilitated pit in the City of Brampton

,Q�UHFHQW�\HDUV��XUEDQ�GHYHORSPHQW�KDV�SURFHHGHG�RQ�WKH�HVNHU�DQG�WKH�ODQGV
DGMDFHQW�WR�LW��$W�OHDVW����SHUFHQW�RI�WKH�HVNHU�LV�FXUUHQWO\�FRYHUHG�E\�XUEDQ
GHYHORSPHQW��7KLV�GHYHORSPHQW�ZLOO�FRQWLQXH�DURXQG�(VNHU�/DNHV�1RUWK�DQG
6RXWK��ERWK�RI�ZKLFK�ZHUH�IRUPHG�E\�PLQLQJ��&XUUHQWO\��WKHUH�LV�RQO\�RQH�DFWLYH
SLW�RQ�WKH�%UDPSWRQ�(VNHU��ORFDWHG�ZHVW�RI�+LJKZD\�����DQG�VRXWK�RI�%RYDLUG
'ULYH��(VNHU�/DNH�6RXWK��

([WUDFWLRQ�RSHUDWLRQV�PD\�QHJDWLYHO\�LPSDFW�TXDOLW\�RI�OLIH��7KH\�DUH
DHVWKHWLFDOO\�GLVSOHDVLQJ�DQG�FDQ�FUHDWH�VLJQLILFDQW�DPRXQWV�RI�GXVW��RGRXU��DQG
QRLVH��+RZHYHU��DIWHU�H[WUDFWLRQ�RSHUDWLRQV�FHDVH��RSHUDWRUV�DUH�UHTXLUHG�XQGHU
WKH�2QWDULR�$JJUHJDWH�5HVRXUFHV�$FW��WR�UHKDELOLWDWH�WKH�SLWV��5HKDELOLWDWLRQ�FDQ
SURYLGH�DQ�RSSRUWXQLW\�WR�HQKDQFH�WKH�FRPPXQLW\��)RU�H[DPSOH��WKH
UHKDELOLWDWLRQ�RI�/RDIHU¶V�/DNH�KDV�FUHDWHG�RSSRUWXQLWLHV�IRU�RXWGRRU�UHFUHDWLRQ�
2OG�SLWV�PD\�DOVR�EH�UHKDELOLWDWHG�WR�SURYLGH�KDELWDW�IRU�ILVK�DQG�ZLOGOLIH�

7KH�H[WUDFWLRQ�RFFXUULQJ�ZLWKLQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�PD\�DIIHFW
JURXQGZDWHU��6DQGV�DQG�JUDYHOV�SHUIRUP�H[WUHPHO\�LPSRUWDQW�IXQFWLRQV�ZLWKLQ
WKH�K\GURORJLF�F\FOH��)LUVW��VDQG�DQG�JUDYHO�KROG�ZDWHU�DQG�DFW�DV�UHVHUYRLUV�IRU
JURXQGZDWHU��6HFRQG��VDQG�DQG�JUDYHO�DFW�DV�QDWXUDO�ILOWHUV�ZKLFK�SXULI\�ZDWHU�DV
LW�SHUFRODWHV�WKURXJK�WKH�JURXQG��2QFH�WKHVH�DJJUHJDWH�UHVRXUFHV�DUH�GHSOHWHG�
WKH\�FDQQRW�EH�UHVWRUHG�DQG�WKHVH�FULWLFDO�K\GURORJLF�IXQFWLRQV�FDQQRW�EH
SHUIRUPHG��7KLV�LQ�WXUQ�FDQ�LPSDFW�ULYHUV�DQG�VWUHDPV�WKDW�DUH�IHG�E\
JURXQGZDWHU��7KHVH�FRQFHUQV�DUH�UHOHYDQW�ZLWKLQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG
EHFDXVH�WKH�%UDPSWRQ�(VNHU�KDV�EHHQ�UHFRJQL]HG�DV�DQ�LPSRUWDQW�JURXQGZDWHU
UHVRXUFH�DQG�DQ�H[FHOOHQW�DTXLIHU�IRU�ZHOO�ZDWHU�VXSSOLHV��LQFOXGLQJ�VRPH
PXQLFLSDO�ZHOOV��.QR[�0DUWLQ�.UHWFK�/WG����������)XUWKHU��WKH�HVNHU�LV�ORFDWHG
ZLWKLQ�WKH�KHDGZDWHU�DUHD�RI�6SULQJ�&UHHN��DQG�H[WUDFWLRQ�DFWLYLWLHV�PD\�KDYH
DIIHFWHG�EDVHIORZ��+RZHYHU��PRUH�VWXG\�DQG�PRQLWRULQJ�ZDWHU�OHYHOV�LQ�DQG
DURXQG�WKH�DFWLYH�H[WUDFWLRQ�RSHUDWLRQV�ZRXOG�QHHG�WR�EH�XQGHUWDNHQ�WR

GHWHUPLQH�WKH�LPSDFW�RI�WKHVH
RSHUDWLRQV�RQ�JURXQGZDWHU�DQG
SRWHQWLDO�EDVHIORZ��
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$OWKRXJK�YDVW�WUDFWV�RI�IRUHVWV�RQFH�FRYHUHG�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV��FOHDULQJ�WKH�ODQG�IRU�DJULFXOWXUH�DQG�XUEDQ�GHYHORSPHQW�KDV�UHVXOWHG
LQ�D�GUDPDWLF�UHGXFWLRQ�LQ�IRUHVW�FRYHU��7RGD\��RQO\�����SHUFHQW�RI�WKH�(WRELFRNH
&UHHN�ZDWHUVKHG�DQG�����SHUFHQW�RI�WKH�0LPLFR�&UHHN�ZDWHUVKHG�LV�FRYHUHG�E\
IRUHVW��0DS�����&KDSWHU������7KH�PDMRULW\�RI�IRUHVWV�ZLWKLQ�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG�DUH�ORFDWHG�LQ�WKH�7RZQ�RI�&DOHGRQ�DQG�QRUWKHUQ�%UDPSWRQ��ZLWK�WKH
ODUJHVW�DUHD�ORFDWHG�DURXQG�+HDUW�/DNH�&RQVHUYDWLRQ�$UHD��5HPDLQLQJ�IRUHVWHG
ODQGV�ZLWKLQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG�DUH�XVXDOO\�ORFDWHG�LQ�WKH�YDOOH\�DQG
VWUHDP�FRUULGRUV���

$V�DQ�HFRQRPLF�DFWLYLW\��WKH�FRQWULEXWLRQ�RI�IRUHVWU\�WR�WKH�SURVSHULW\�RI�WKH
ZDWHUVKHGV�LV�OLPLWHG�E\�WKH�ODFN�RI�IRUHVWHG�DUHDV��+RZHYHU��IRUHVWU\�RFFXUV�DW
WKH�+HDUW�/DNH�&RQVHUYDWLRQ�$UHD��)RUHVWHG�ODQGV�RZQHG�E\�WKH�75&$�DUH
DFWLYHO\�PDQDJHG�XVLQJ�D�VXVWDLQDEOH�DSSURDFK��7UHHV�KDUYHVWHG�XQGHU�IRUHVW
PDQDJHPHQW�SURJUDPV�DUH�FRPPHUFLDOO\�VROG�IRU�ILUHZRRG��OXPEHU��YHQHHU��DQG
RWKHU�WKLQJV���7KH�PRVW�UHFHQW�IRUHVW�PDQDJHPHQW�DW�+HDUW�/DNH�RFFXUUHG�LQ
��������DQG�LQFOXGHG�WKH�PDQDJHPHQW�RI�����KHFWDUHV��5HYHQXHV�IURP�WKH�VDOH�RI
ZRRG�SURGXFWV�ZHUH�XVHG�WR�RIIVHW�FRVWV�DVVRFLDWHG�ZLWK�PDQDJHPHQW�RSHUDWLRQV��

5HIRUHVWDWLRQ�HIIRUWV�DUH�LPSRUWDQW�RQ�FRQVHUYDWLRQ�DXWKRULW\�SURSHUW\��7KH
75&$�KDV�D�WUHH�SODQWLQJ�SURJUDP�GHVLJQHG�WR�HQKDQFH�WKH�IRUHVW�FRYHU�RQ�ERWK
SXEOLF�DQG�SULYDWH�ODQGV��)URP������WR�������75&$�VWDII�SODQWHG���������
VHHGOLQJV�LQ�WKH�+HDUW�/DNH�DUHD��HTXDOOLQJ�WKH�UHIRUHVWDWLRQ�RI�DSSUR[LPDWHO\���
KHFWDUHV�RI�ODQG��5HIRUHVWDWLRQ�KDV�FRQWLQXHG�LQ�WKLV�DUHD�ZLWK�VXSSRUW�IURP�WKH
FRPPXQLW\��)RU�H[DPSOH��WKH�7HUU\�)R[�3XEOLF�6FKRRO��KDV�EHHQ�SODQWLQJ������
VHHGOLQJV�SHU�\HDU�VLQFH�������UHIRUHVWLQJ�DSSUR[LPDWHO\�����KHFWDUHV�
5HIRUHVWDWLRQ�HIIRUWV�E\�WKH�%UDPSWRQ�6FRXWV�DW�WKH�6QHOJURYH�5HVRXUFH
0DQDJHPHQW�7UDFW�KDYH�UHVXOWHG�LQ�WKH�SODQWLQJ�RI�DSSUR[LPDWHO\�������
VHHGOLQJV��UHIRUHVWLQJ�DSSUR[LPDWHO\�HLJKW�KHFWDUHV��'��5RJDOVN\�SHUV�FRPP��
������
6800$5<

5HVRXUFH�EDVHG�ODQG�XVHV��VXFK�DV�DJULFXOWXUH��DJJUHJDWH�H[WUDFWLRQ��DQG�IRUHVWU\
FDQ�DIIHFW�WKH�TXDOLW\�RI�OLIH�ZLWKLQ�D�FRPPXQLW\��7KH\�DUH�RIWHQ�DHVWKHWLFDOO\
GLVSOHDVLQJ��RU�FDQ�FDXVH�RGRXU��QRLVH��RU�KHDOWK�FRQFHUQV��:KLOH�WKHVH�LQGXVWULHV
KDYH�KLVWRULFDOO\�FRQWULEXWHG�WR�WKH�SURVSHULW\�RI�WKH�(WRELFRNH�DQG�0LPLFR
&UHHN�ZDWHUVKHGV��WKHLU�HFRQRPLF�LPSRUWDQFH�KDV�GHFOLQHG��ODUJHO\�EHFDXVH�RI
UHVRXUFH�GHSOHWLRQ�RU�FRPSHWLWLRQ�EHWZHHQ�XVHV�RI�WKH�UHVRXUFH��7KH�GHSOHWLRQ�RI
WKHVH�IRUHVW��DJJUHJDWH��DQG�VRLO�UHVRXUFHV�KDV�FRQWULEXWHG�WR�WKH�SRRU
HQYLURQPHQWDO�FRQGLWLRQ�RI�WKH�ZDWHUVKHGV��+RZHYHU��LQFUHDVHG�XVH�RI
VXVWDLQDEOH�IDUPLQJ�SUDFWLFHV��UHKDELOLWDWLRQ�RI�SLWV�IRU�ZLOGOLIH�KDELWDW�RU
UHFUHDWLRQDO�SXUSRVHV��DQG�VXVWDLQDEOH�IRUHVWU\�SURJUDPV��FDQ�KHOS�UHGXFH�WKH
LPSDFW�RI�WKHVH�DFWLYLWLHV�RQ�WKH�ZDWHUVKHGV��
56
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1DWXUDO�+HULWDJH�LQFOXGHV�WKH�SK\VLFDO�
FKHPLFDO��DQG�ELRORJLFDO�HOHPHQWV�RI�WKH
HQYLURQPHQW��ZKDW�LV�RIWHQ�WHUPHG�³1DWXUH´�RU
WKH�³(QYLURQPHQW�´�$�1DWXUDO�+HULWDJH
6\VWHP�UHIHUV�WR�WKH�LQWHUDFWLRQV�DQG
GHSHQGHQFLHV�EHWZHHQ�DQG�DPRQJ�WKH�SK\VLFDO�
FKHPLFDO��DQG�ELRORJLFDO�HOHPHQWV�RI�QDWXUDO
KHULWDJH��,W�LV�WKHVH�LQWHUDFWLRQV�WKDW�FRQWURO�WKH
K\GURORJLF�F\FOH�DQG�WKH�TXDOLW\�RI�KDELWDW�IRU
SODQWV��DQLPDOV��ELUGV��DQG�ILVK��

7KH�FRQFHSW�RI�QDWXUDO�KHULWDJH�KDV�IUHTXHQWO\
EHHQ�XVHG�ZLWK�LQLWLDWLYHV�WR�FRQVHUYH�QDWXUDO
DUHDV��VSHFLHV��DQG�HFRV\VWHPV�DW�ULVN��5LOH\�DQG
0RKU���������+RZHYHU��WKLV�DSSURDFK�WR�QDWXUDO
KHULWDJH�LV�QDUURZ�VLQFH�LW�IRFXVHV�RQ�ODQGVFDSH
IHDWXUHV��VXFK�DV�ZRRGORWV�DQG�ZHWODQGV��DQG
QHJOHFWV�WKH�PDQ\�LQWHUDFWLRQV�WKDW�RFFXU�ZLWKLQ
WKH�HQWLUH�ODQGVFDSH�V\VWHP��$�EURDGHU�DSSURDFK
LV�WR�UHFRJQL]H�WKDW�WKH�IHDWXUHV�DQG�IXQFWLRQV�RI
WKH�QDWXUDO�KHULWDJH�V\VWHP�DUH�SUHVHQW�
WKURXJKRXW�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV��LQ�D�FRQWLQXXP�RI�FRQGLWLRQ�IURP
WKH�QDWXUH�GRPLQDWHG��H�J���ZRRGORWV�DQG
ZHWODQGV��WR�WKH�KXPDQ�GRPLQDWHG��H�J���XUEDQ
DQG�UXUDO��ODQGVFDSHV��8UEDQL]HG�HFRV\VWHPV
FRQVLVW�RI�QDWXUDO�IHDWXUHV�DQG�EXLOW�VWUXFWXUHV
DQG�IXQFWLRQ�GLIIHUHQWO\�WKDQ�PRUH�QDWXUDO��DQG
RIWHQ�UXUDO��ODQGVFDSHV�LQ�WKH�ZD\�WKH\�F\FOH
ZDWHU��DLU��DQG�QXWULHQWV�

1$785$/�+(5,7$*(



3$57�,,,

��

,Q�WKLV�UHSRUW��QDWXUDO�KHULWDJH���KDV�EHHQ�GHILQHG�DV�WKH�EDVLF�IDEULF�RI�WKH
ODQGVFDSH�DQG�WKXV�LV�V\QRQ\PRXV�ZLWK�HQYLURQPHQW��)URP�WKLV�SHUVSHFWLYH�
QDWXUDO�SURFHVVHV�DQG�QDWXUH�DUH�SUHVHQW�HYHU\ZKHUH��6SHFLILF�ORFDWLRQV�GLIIHU
RQO\�LQ�WKH�ZD\�WKH\�IXQFWLRQ�ZLWKLQ�WKH�RYHUDOO�V\VWHP��9LHZLQJ�WKH�ODQGVFDSH
LQ�WKLV�ZD\�DOORZV�PDQDJHPHQW�DFWLYLWLHV�WR�IRFXV�RQ�WKH�LPSRUWDQW�LQWHUDFWLRQV
ZLWKLQ�DQG�EHWZHHQ�ODQGVFDSH�IHDWXUHV�

7KH�QDWXUDO�KHULWDJH�V\VWHP�FDQ�EH�GHVFULEHG�LQ�WHUPV�RI�IRXU�FRPSRQHQWV�

C $LU�LQFOXGLQJ�FOLPDWH�DQG�DLU�TXDOLW\�
C :DWHU�LQFOXGLQJ�VXUIDFH�DQG�JURXQG��
C /DQG�LQFOXGLQJ�ODQGIRUPV��VRLOV��DQG�JHRORJ\��DQG�
C /LIH�LQFOXGLQJ�DOO�OLYLQJ�WKLQJV�VXFK�DV�SODQWV��DQLPDOV��DQG�LQVHFWV�

&KDUDFWHUL]LQJ�QDWXUDO�KHULWDJH�LQ�WHUPV�RI�WKHVH�IRXU�FRPSRQHQWV�SURYLGHV�D
IUDPHZRUN�IRU�GHVFULELQJ�QDWXUDO��IHDWXUHV��0RUH�LPSRUWDQWO\��LW�DOORZV�IRU
GHVFULSWLRQ�DQG�DQDO\VLV�RI�WKH�PDQ\�LQWHUDFWLRQV�DQG�LQWHUUHODWLRQVKLSV�EHWZHHQ
FRPSRQHQWV�LQ�WKH�QDWXUDO�KHULWDJH�V\VWHP�

&OLPDWH��DORQJ�ZLWK�WKH�IRUP�DQG�FRPSRVLWLRQ�RI�WKH�ODQG��DUH�WKH�GULYLQJ�IRUFHV
WKDW��LQ�FRPELQDWLRQ�ZLWK�VRFLHW\¶V�LQIOXHQFH��KDYH�GHWHUPLQHG�WKH�IHDWXUHV�DQG
IXQFWLRQV�WKDW�DUH�IRXQG�ZLWKLQ�WKH�ZDWHUVKHGV�WRGD\��,QGLYLGXDO�IHDWXUHV�LQFOXGH
ZRRGODQGV��ZHWODQGV��ZDWHUFRXUVHV��YDOOH\V��DQG�DTXLIHUV��,W�LV�WKH�LQWHUDFWLRQ
EHWZHHQ�WKH�PDQ\�IHDWXUHV�LQ�WKH�ZDWHUVKHGV�WKDW�EHJLQV�WR�GHILQH�WKH�IXQFWLRQV
WKDW�DUH�SHUIRUPHG��

7KH�IXQFWLRQV�SHUIRUPHG�E\�WKH�IHDWXUHV�LQ�WKH�ZDWHUVKHGV�YDU\�IURP�VLPSOH�WR
FRPSOH[�LQWHUDFWLRQV��)RU�H[DPSOH��D�ZRRGORW�FDQ�IXQFWLRQ�DV�D�KDELWDW�IRU�PDQ\
ELUGV��PDPPDOV��DQG�DPSKLELDQV��EXW�LW�DOVR�SHUIRUPV�PRUH�FRPSOH[�IXQFWLRQV
E\�LQIOXHQFLQJ�WKH�FKDUDFWHULVWLFV�RI�VXUIDFH�UXQRII��,Q�WXUQ��WKH�UXQRII
FKDUDFWHULVWLFV�DIIHFW�WKH�FKDUDFWHULVWLFV�RI�ORFDO�ZDWHUFRXUVHV�DQG�WKXV�ILVK
KDELWDW��7KH�ZRRGORW�QRW�RQO\�IXQFWLRQV�E\�GLUHFWO\�SURYLGLQJ�KDELWDW�IRU�VSHFLILF
VSHFLHV��EXW�LQGLUHFWO\�LQIOXHQFHV�WKH�FKDUDFWHULVWLFV�RI�DTXDWLF�KDELWDWV��

7KHUH�DUH�IDU�PRUH�LQWHUUHODWLRQVKLSV�ZLWKLQ�WKH�QDWXUDO�KHULWDJH�V\VWHP�WKDQ�FDQ
EH�GHVFULEHG�LQ�WKLV�UHSRUW��+RZHYHU��WKURXJK�NQRZOHGJH�RI�WKH�LQWHUDFWLRQV
ZLWKLQ�WKH�QDWXUDO�KHULWDJH�V\VWHP��DQ�XQGHUVWDQGLQJ�RI�KRZ�WKH�V\VWHP�IXQFWLRQV
FDQ�EH�JDLQHG�DQG�GLUHFWLRQ�FDQ�EH�GHYHORSHG�DV�WR�ZKDW�PLJKW�EH�DFKLHYHG
WKURXJK�UHJHQHUDWLRQ�DFWLYLWLHV��7KLV�SDUW�RI�WKH�UHSRUW�SURYLGHV�D�IUDPHZRUN�WR
EHJLQ�GHYHORSLQJ�NQRZOHGJH�DQG�DQ�XQGHUVWDQGLQJ�RI�WKH�QDWXUDO�KHULWDJH
V\VWHP��,Q�WKH�IRXU�FKDSWHUV�WKDW�IROORZ��WKH�FRQGLWLRQ�RI�WKH�ZDWHUVKHGV�LV
GHVFULEHG�LQ�WHUPV�RI�WKH�IRXU�FRPSRQHQWV�RI�WKH�QDWXUDO�KHULWDJH�V\VWHP�

���This discussion of natural heritage and the natural heritage system  is based largely on work of
the Humber Watershed Task Force and documented in  Natural Heritage of the Humber River Watershed:
Strategies for the Protection and Enhancement of the Natural Heritage System  (1996c). 
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7KH�FRPSRVLWLRQ�RI�WKH�HDUWK¶V�DWPRVSKHUH�SURYLGHV�WKH�FRQGLWLRQV�QHFHVVDU\�WR
VXSSRUW�DOO�SODQW�DQG�DQLPDO�OLIH��PDLQWDLQ�VXUIDFH�WHPSHUDWXUHV��DQG�SURWHFW�WKH
HDUWK��,Q�ZDWHUVKHG�SODQQLQJ�DQG�PDQDJHPHQW��FOLPDWH�DQG�DLU�TXDOLW\�DUH
LPSRUWDQW�WR�FRQVLGHU�DV�WKH\�DUH�DIIHFWHG�E\�DQG��LQ�WXUQ��DIIHFW�ODQG�XVH�DQG
KXPDQ�DFWLYLWLHV��&KDQJHV�LQ�FOLPDWH�FDQ�DIIHFW�WKH�TXDQWLW\�RI�ZDWHU�LQ�ULYHU
V\VWHPV�DQG�WKH�YLDELOLW\�RI�VRPH�HFRQRPLF�RSHUDWLRQV�VXFK�DV�DJULFXOWXUH�
&KDQJHV�LQ�DLU�TXDOLW\�FDQ�DIIHFW�ZDWHU�TXDOLW\��YHJHWDWLRQ��DQG�WKH�KHDOWK�RI
KXPDQV�DQG�ZLOGOLIH�
��� &/,0$7(

&OLPDWH�LV�D�PDMRU�IRUFH�VKDSLQJ�WKH�QDWXUDO�KHULWDJH�V\VWHP�RI�WKH�(WRELFRNH
DQG�0LPLFR�&UHHN�ZDWHUVKHGV��&OLPDWH�LV�WKH�ORQJ�WHUP�DYHUDJH�ZHDWKHU
FRQGLWLRQ�IRU�D�JHRJUDSKLF�DUHD��(OHPHQWV�RI�FOLPDWH�LQFOXGH�VRODU�UDGLDWLRQ�
WHPSHUDWXUH��SUHFLSLWDWLRQ��KXPLGLW\��DQG�ZLQG��7KHVH�HOHPHQWV�DIIHFW�YHJHWDWLRQ
FRPPXQLWLHV��ZLOGOLIH��WKH�K\GURORJLF�F\FOH��DQG�VRPH�UHFUHDWLRQDO�DQG�HFRQRPLF
DFWLYLWLHV��7KHUH�LV�LQFUHDVLQJ�FRQFHUQ�RYHU�WKH�LQIOXHQFH�KXPDQV�KDYH�RQ
FOLPDWH��ERWK�JOREDOO\�DQG�ORFDOO\��

7KH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�HQFRPSDVV�WZR�HFRFOLPDWLF�
UHJLRQV��EURDG�DUHDV�RQ�WKH�HDUWK¶V�VXUIDFH�FKDUDFWHUL]HG�E\�GLVWLQFWLYH
HFRORJLFDO�UHVSRQVHV�WR�FOLPDWH��7KH�QRUWKHUQ�SDUWV�RI�WKH�ZDWHUVKHGV�IDOO�ZLWKLQ
WKH�+XPLG�0LG�&RRO�7HPSHUDWH�(FRFOLPDWLF�5HJLRQ�DQG�WKH�VRXWKHUQ�SRUWLRQV
DUH�ZLWKLQ�WKH�+XPLG�+LJK�0RGHUDWH�7HPSHUDWH�(FRFOLPDWLF�5HJLRQ
�(QYLURQPHQW�&DQDGD���������%\�PDSSLQJ�WKHVH�WZR�UHJLRQV��D�WUDQVLWLRQ�]RQH
ZLWK�PRGHUDWHG�FKDUDFWHULVWLFV�RI�HDFK�UHJLRQ�LV�DSSDUHQW��7\SLFDOO\��WKH
GLIIHUHQFH�EHWZHHQ�WKHVH�UHJLRQV�LV�D�VOLJKWO\�ORQJHU�JURZLQJ�VHDVRQ��PRUH
SUHFLSLWDWLRQ��DQG�ZDUPHU�VXPPHUV�LQ�WKH�VRXWKHUQ�DUHDV��

7KH�FOLPDWH�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�VXSSRUWV�GLVWLQFWLYH
YHJHWDWLRQ�W\SHV�DQG�FRYHUV�ZKLFK�VXSSRUW�ZLOGOLIH�E\�FUHDWLQJ�KDELWDW��6HDVRQDO
YDULDWLRQV�LQ�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�LPSDFW�WKH�K\GURORJLF�F\FOH�E\
FKDQJLQJ�ZDWHU�TXDQWLW\�DQG�WHPSHUDWXUH�LQ�ZDWHUFRXUVHV�ZKLFK�DIIHFWV�DTXDWLF
KDELWDW��,Q�WHUPV�RI�KXPDQ�DFWLYLWLHV��YDULDWLRQV�LQ�FOLPDWH�PDNH�D�YDULHW\�RI
RXWGRRU�UHFUHDWLRQ�DFWLYLWLHV�SRVVLEOH��IRU�H[DPSOH��ERDWLQJ�DW�+HDUW�/DNH
&RQVHUYDWLRQ�$UHD�DQG�F\FOLQJ�DORQJ�WKH�:DWHUIURQW�7UDLO�LQ�WKH�ZDUPHU�VHDVRQV�
,FH�VNDWLQJ�DQG�WRERJJDQLQJ�DUH�WZR�DFWLYLWLHV�WKDW�PD\�EH�HQMR\HG�LQ�WKH�ZLQWHU
PRQWKV��
59
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$JULFXOWXUH�LV�SRVVLEOH�LQ�WKH�KHDGZDWHU�DUHDV�RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG
EHFDXVH�RI�WKH�UHJLRQ¶V�FOLPDWH��5DLQIDOO��UHODWLYH�KXPLGLW\��DQG�IURVW�IUHH�SHULRGV
LQIOXHQFH�WKH�DPRXQW�RI�ZDWHU�WKDW�ILOWHUV�WKURXJK�WKH�VRLO��7KH�WHPSHUDWXUH�RI�WKH
UHJLRQ�LQIOXHQFHV�WKH�VSHHG�RI�WKH�FKHPLFDO�UHDFWLRQV�ZLWKLQ�VRLOV���

7KH�FOLPDWLF�UHJLRQV�WKDW�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�OLH�ZLWKLQ
DUH�FKDUDFWHUL]HG�E\�PRGHUDWH�ZLQWHUV��ZDUP�VXPPHUV��DQG�VXIILFLHQW�UDLQIDOO�WR
DOORZ�WKH�JURZWK�RI�IDUP�FURSV��0$)5$���������7KH�(WRELFRNH�&UHHN�ZDWHUVKHG
VXSSRUWV�ILHOG��IUXLW��DQG�YHJHWDEOH�FURSV�DV�ZHOO�DV�OLYHVWRFN�DQG�SRXOWU\
IDUPLQJ��+RZHYHU��FKDQJHV�LQ�ZHDWKHU�FRQGLWLRQV�IURP�JOREDO�FOLPDWH�FKDQJH
FRXOG�DOWHU�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�SDWWHUQV��7KLV�LQ�WXUQ�FRXOG�DIIHFW�FURS
\LHOGV�DQG�WKH�W\SH�RI�VSHFLHV�DEOH�WR�JURZ�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�

&OLPDWH�&KDQJH
7KH�JUHHQKRXVH�HIIHFW�LV�D�QDWXUDO�SURFHVV��ZLWKRXW�ZKLFK�JOREDO�DYHUDJH
WHPSHUDWXUHV�ZRXOG�EH�WRR�ORZ�WR�VXVWDLQ�OLIH��*UHHQKRXVH�JDVHV��H�J���ZDWHU
YDSRXU��FDUERQ�GLR[LGH��QLWURXV�R[LGH��DQG�PHWKDQH��³WUDS´�KHDW�LQ�WKH
DWPRVSKHUH�DQG�ZDUP�WKH�HDUWK��7KH�SUREOHP�LV�WKDW�JUHHQKRXVH�JDVHV�DUH
LQFUHDVLQJ�LQ�WKH�DWPRVSKHUH�ODUJHO\�EHFDXVH�RI�KXPDQ�DFWLYLWLHV��7KH�LQFUHDVHV
DUH�HQKDQFLQJ�WKH�JUHHQKRXVH�HIIHFW�DQG�WUDSSLQJ�PRUH�KHDW��6FKHUDJD��������

&KDQJHV�LQ�JOREDO�FOLPDWH�GXH�WR�KXPDQ�DFWLYLWLHV�LV�D�FRQWURYHUVLDO�DQG
LQWULJXLQJ�LVVXH��&XUUHQW�UHVHDUFK�LQGLFDWHV�WKDW�DWPRVSKHULF�FRQFHQWUDWLRQV�RI
FDUERQ�GLR[LGH��&2���DUH�H[SHFWHG�WR�GRXEOH�E\�WKH�\HDU�������7KLV�GRXEOLQJ�LV
UHODWLYH�WR�OHYHOV�SULRU�WR�WKH�,QGXVWULDO�5HYROXWLRQ��EHIRUH�WKH�EHJLQQLQJ�RI�PDMRU
IRVVLO�IXHO�XVH��6FKHUDJD��������

0XFK�RI�WKH�FRQWURYHUV\�VXUURXQGLQJ�FOLPDWH�FKDQJH�LV�UHODWHG�WR�RXU�DELOLW\�WR
UHGXFH�RU�HOLPLQDWH�WKH�LPSDFWV�RI�LQFUHDVLQJ�OHYHOV�RI�FDUERQ�GLR[LGH�LQ�WKH
DWPRVSKHUH��,W�LV�DUJXHG�WKDW�HYHQ�ZLWK�WKH�EHVW�HIIRUWV�RI�&DQDGD��WKH�8QLWHG
6WDWHV�DQG�RWKHU�PDMRU�HPLWWHUV�RI�JUHHQKRXVH�JDVHV�WR�UHGXFH�&2��ORDGLQJV��WKH
GRXEOLQJ�RI�FRQFHQWUDWLRQV�LQ�WKH�DWPRVSKHUH�ZLOO�RFFXU�UHJDUGOHVV��7KLV�LV
EHFDXVH�DQ�LQFUHDVLQJ�VKDUH�RI�HPLVVLRQV�DUH�RULJLQDWLQJ�LQ�GHYHORSLQJ�FRXQWULHV
�6FKHUDJD���������(IIRUWV�WR�UHGXFH�ORDGLQJV�PXVW�HQVXUH�&2��LV�QRW�LQFUHDVHG
EH\RQG�WKH�DQWLFLSDWHG�OHYHOV��L�H��JUHDWHU�WKDQ�D�GRXEOLQJ�RI�&2���

*LYHQ�WKH�SUHPLVH�WKDW�&2��FRQFHQWUDWLRQV�ZLOO�GRXEOH��(QYLURQPHQW�&DQDGD�KDV
EHHQ�LQYROYHG�LQ�PRGHOOLQJ�WR�SUHGLFW�DQWLFLSDWHG�FOLPDWH�FKDQJHV�DW�WKH�JOREDO�
QDWLRQDO��DQG�ORFDO�OHYHOV���6HYHUDO�VWXGLHV�UHODWHG�WR�2QWDULR�DQG�WKH�*UHDW�/DNHV
%DVLQ�KDYH�EHHQ�FRPSOHWHG��$V�ZHOO��(QYLURQPHQW�&DQDGD�KDV�LQLWLDWHG�DQG
XQGHUWDNHQ�VWXGLHV��ZRUNVKRSV��DQG�VHPLQDUV�UHJDUGLQJ�DGDSWDWLRQ�WR�WKH�LPSDFWV
RI�WKLV�VFHQDULR�

'RXEOLQJ�WKH�DPRXQW�RI�&2���DQG�LQFUHDVHV�LQ�RWKHU�JUHHQKRXVH�JDVHV��ZLOO�UHVXOW
LQ�WKH�HDUWK¶V�DWPRVSKHUH�WUDSSLQJ�D�KLJKHU�SHUFHQWDJH�RI�WKH�VXQ¶V�LQFRPLQJ
VRODU�UDGLDWLRQ��7KLV�ZLOO�LQFUHDVH�WKH�HDUWK¶V�RYHUDOO�PHDQ�WHPSHUDWXUH�DQG�DOORZ
IRU�D�JUHDWHU�DPRXQW�RI�ZDWHU�YDSRXU�WR�UHPDLQ�LQ�D�JDVHRXV�VWDWH���
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7KH�DELOLW\�RI�WKH�DWPRVSKHUH�WR�FRQWDLQ�KLJKHU�DPRXQWV�RI�ZDWHU�YDSRXU�ZLOO
DIIHFW�WKH�IXQFWLRQLQJ�RI�WKH�K\GURORJLF�F\FOH�DQG�GLUHFWO\�DIIHFW�WKH�*UHDW�/DNHV
DQG�WKH�ULYHUV�ZLWKLQ�WKH�75&$¶V�MXULVGLFWLRQ��7KH�DQWLFLSDWHG�LPSDFWV�LQFOXGH
ORZHU�EDVHIORZV�ZLWKLQ�ULYHUV�DQG�VWUHDPV��ORZHU�ODNH�OHYHOV��ORQJHU�PRUH�VHYHUH
GURXJKW�SHULRGV��PLOGHU�ZLQWHUV��DQG�D�FKDQJH�LQ�SUHFLSLWDWLRQ�SDWWHUQV�UHVXOWLQJ
LQ�PRUH�LQWHQVH�UDLQIDOOV��7KHVH�DQWLFLSDWHG�FKDQJHV�ZRXOG�DIIHFW�WKH
PDQDJHPHQW�RI��ZDWHU�DQG�RWKHU�QDWXUDO�KHULWDJH�UHVRXUFHV�

:LWKLQ�WKH�75&$¶V�MXULVGLFWLRQ��WKH�SRWHQWLDO�LPSOLFDWLRQV�RI�FOLPDWH�FKDQJH
FRXOG�DIIHFW�ZDWHUVKHG�PDQDJHPHQW�LQ�D�QXPEHU�RI�ZD\V��LQFOXGLQJ�WKH
IROORZLQJ��

C )LVKHULHV�PDQDJHPHQW�PD\�EH�DIIHFWHG�GXH�WR�WHPSHUDWXUH�FKDQJHV�DQG
ORZHU�EDVHIORZV�ZLWKLQ�ULYHUV�DQG�VWUHDPV�

C 0RUH�LQWHQVH�UDLQIDOOV�PD\�UHVXOW�LQ�PRUH�IUHTXHQW�IORRGLQJ�HYHQWV�RQ
ULYHUV�DQG�DQ�LQFUHDVH�LQ�VWUHHW�DQG�EDVHPHQW�IORRGLQJ���

C 0LOGHU�ZLQWHUV�PD\�UHVXOW�LQ�PRUH�PLG�ZLQWHU�VQRZ�PHOWV�ZKLFK�KDYH
WKH�SRWHQWLDO�WR�FUHDWH�PRUH�IUHTXHQW�IORRGLQJ�DQG�JUHDWHU�DPRXQWV�RI
VWUHDPEDQN�HURVLRQ�

C $�UHGXFWLRQ�LQ�WKH�ZDWHU�OHYHOV�RI�WKH�*UHDW�/DNHV�PD\�LPSDFW�HURVLRQ
DQG�IORRGLQJ�DORQJ�VKRUHOLQHV�DQG�DIIHFW�ZHWODQGV��ILVKHULHV��DQG�KXPDQ
XVH�RI�WKH�VKRUHOLQH��DQG

C )RUHVW�HFRV\VWHPV�DUH�H[SHFWHG�WR�VKLIW�QRUWKZDUG��6SHFLHV�FXUUHQWO\
WKUHDWHQHG�ZLWK�H[WLQFWLRQ�ZRXOG�EH�DW�JUHDWHVW�ULVN��ZKLOH�RSSRUWXQLWLHV
IRU�VXFFHVVIXO�HVWDEOLVKPHQW�RI�H[RWLF�VSHFLHV�ZRXOG�EH�HQKDQFHG��

&OLPDWH�FKDQJH�LV�D�JOREDO�LVVXH�DQG�UHTXLUHV�LQWHUQDWLRQDO�FRRSHUDWLRQ�DQG
DFWLRQ��+RZHYHU��WKHUH�DUH�DFWLRQV�DW�WKH�ORFDO�OHYHO�WKDW�FDQ�SOD\�D�UROH�LQ
UHGXFLQJ�JUHHQKRXVH�JDV�HPLVVLRQV��,W�LV�YHU\�OLNHO\�WKDW�YHKLFOH��LQGXVWULDO��DQG
UHVLGHQWLDO�HPLVVLRQV�IURP�ZLWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV
DUH�FRQWULEXWLQJ�WR�WKH�SUREOHP�RI�FOLPDWH�FKDQJH��*RYHUQPHQW�OHDGHUVKLS�DQG
SXEOLF�HGXFDWLRQ�RQ�ORFDO�FOLPDWH�FKDQJH�LVVXHV�DUH�WZR�VWUDWHJLHV�LPSRUWDQW�IRU
PRWLYDWLQJ�EHKDYLRXUDO�FKDQJH�OHDGLQJ�WR�D�UHGXFWLRQ�LQ�HPLVVLRQV��$QRWKHU
SRWHQWLDO�ORFDO�DFWLRQ�LV�WUHH�SODQWLQJ��DV�WUHHV�WDNH�FDUERQ�GLR[LGH�RXW�RI�WKH�DLU
DQG�FRQYHUW�LW�WR�SODQW�WLVVXH�

:KLOH�ZH�PD\�QRW�EH�DEOH�WR�UHYHUVH�WKH�WUHQG�DQG�SRWHQWLDO�LPSDFWV�RI�D
GRXEOLQJ�RI�&2

�
�LQ�WKH�DWPRVSKHUH��ZH�FDQ�DGDSW�WR�VRPH�RI�LWV�LPSDFWV��7KH

$XWKRULW\�DQG�WKH�IXWXUH�WDVN�IRUFH�IRU�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV�DUH�LQ�D�XQLTXH�SRVLWLRQ�WR�LQFRUSRUDWH�WHFKQLTXHV�LQWR�WKH�ZDWHUVKHG
PDQDJHPHQW�VWUDWHJ\�SURFHVV�WKDW�DOORZ�IRU�DGDSWLYH�PDQDJHPHQW��)RU�H[DPSOH�
SODQWLQJ�VSHFLHV�RI�WUHHV�DQG�VKUXEV�WKDW�ZLOO�OLNHO\�EH�DEOH�WR�DGDSW�WR�FOLPDWH
FKDQJH�ZKHQ�FDUU\LQJ�RXW�UHJHQHUDWLRQ�SURMHFWV��$V�ZHOO��PRVW�RI�WKH�75&$¶V
FXUUHQW�SROLFLHV�DQG�UHJXODWLRQV�UHFRJQLVH�WKH�LPSDFWV�RI�QDWXUDO�SURFHVVHV��WKXV�
WKH�$XWKRULW\�LV�LQ�D�SRVLWLRQ�WR�DW�OHDVW�SDUWLDOO\�DGDSW�WR�WKH�UHVSRQVH�RI�RXU
ULYHUV�DQG�VWUHDPV�WR�FOLPDWH�FKDQJH����
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/RFDO�&OLPDWH
'LVWLQFWLYH�QDWXUDO�IHDWXUHV�LQ�DQG�DURXQG�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV�FDQ�FUHDWH�PLFUR�FOLPDWHV�ZKLFK�PD\�DIIHFW�WKH�QDWXUDO�KHULWDJH
V\VWHP��/DNH�2QWDULR��ZKLFK�LV�RQH�RI�WKH�ODUJHVW�QDWXUDO�IHDWXUHV��KDV�D
PRGHUDWLQJ�HIIHFW�RQ�FOLPDWH�

/DQGIRUPV�FDQ�DOVR�DIIHFW�PLFUR�FOLPDWHV��)RU�H[DPSOH��VRXWK�IDFLQJ�YDOOH\
VORSHV�DUH�GULHU��OHVV�VKDGHG��DQG�ZDUPHU�WKDQ�QRUWK�IDFLQJ�VORSHV��6LQFH�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DUH�ORFDWHG�DW�WKH�QRUWKHUQ�H[WHQW�RI�WKH
&DUROLQLDQ�)RUHVW�5HJLRQ��VRXWK�IDFLQJ�VORSHV�DQG�IODW�ODQGV�WHQG�WR�VXSSRUW�PRUH
&DUROLQLDQ�YHJHWDWLRQ��&DUROLQLDQ�YHJHWDWLRQ�LV�QRW�OLNHO\�WR�EH�IRXQG�RQ�FRROHU�
PRUH�PRLVW��QRUWK�IDFLQJ�VORSHV��,Q�WKHVH�ZD\V��ODQGVFDSH�IHDWXUHV�LQIOXHQFH
ORFDO�FOLPDWH�ZKLFK�LQ�WXUQ�LQIOXHQFHV�RWKHU�FRPSRQHQWV�RI�WKH�QDWXUDO�KHULWDJH
V\VWHP�

8UEDQ�GHYHORSPHQW�LQ�WKH�ZDWHUVKHGV�PD\�DOVR�DIIHFW�FOLPDWH�DW�WKH�ORFDO�OHYHO�
8UEDQL]DWLRQ�DOWHUV�WKH�HDUWK¶V�VXUIDFH�DQG�LWV�DELOLW\�WR�DEVRUE�DQG�UHIOHFW
VXQOLJKW�DV�ZHOO�DV�UHOHDVH�KHDW��,Q�DGGLWLRQ��GXH�WR�ODUJH�DPRXQWV�RI�LPSHUYLRXV
VXUIDFHV��XUEDQ�GHYHORSPHQW�FDQ�LQIOXHQFH�ORFDO�FOLPDWH�WKURXJK��IRU�H[DPSOH�
UHGXFLQJ�HYDSRUDWLRQ�DV�UDLQIDOO�LV�TXLFNO\�GUDLQHG�DZD\���

([WHQVLYH�XUEDQ�GHYHORSPHQW�PD\�FUHDWH�DQ�³XUEDQ�KHDW�LVODQG´�ZKLFK�LV�WKRXJKW
WR�EH�FDXVHG�E\�KHDW�IURP�EXLOGLQJV�DQG�YHKLFOHV�FRPELQHG�ZLWK�LQFUHDVHG�KHDW
UHWHQWLRQ�E\�SDYHG��VWRQH��DQG�FRQFUHWH�VXUIDFHV��7KLV�UHVXOWV�LQ�ZDUPHU
WHPSHUDWXUHV�LQ�VXPPHU�DQG�ZLQWHU�ZKLFK�FDQ�DIIHFW�YHJHWDWLRQ�FRPPXQLWLHV�DQG
WKH�K\GURORJLF�F\FOH�E\�FDXVLQJ�PRUH�SUHFLSLWDWLRQ�LQ�ZLQWHU�WR�RFFXU�DV�UDLQIDOO�

,Q�JHQHUDO��WKH�FOLPDWH�LQ�XUEDQ�DUHDV�LV�KDUGHU�RQ�KXPDQ�KHDOWK��)RU�H[DPSOH��LQ
WKH�VXPPHU��KHDW�VWUHVV�LV�W\SLFDOO\�PRUH�SURQRXQFHG�GXH�WR�KLJKHU�WKDQ�DYHUDJH
WHPSHUDWXUHV�FRPELQHG�ZLWK�LQFUHDVHG�SROOXWDQW�OHYHOV��7KLV�FDQ�VHYHUHO\�DIIHFW�
WKH�KHDOWK�RI�HOGHUO\�SHRSOH�DQG�WKRVH�ZLWK�UHVSLUDWRU\�SUREOHPV��PDNLQJ�RXWGRRU
DFWLYLW\�GLIILFXOW��

)LJXUHV���DQG���SURYLGH�D�VXPPDU\�RI�WKH�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ�SDWWHUQV
LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��0HDVXUHPHQWV�ZHUH�WDNHQ�E\
(QYLURQPHQW�&DQDGD�QHDU�WKH�VRXWKHUQ�HQG�RI�WKH�ZDWHUVKHGV��7RURQWR��DQG�LQ
WKH�PLGGOH�RI�WKH�ZDWHUVKHGV�DW�3HDUVRQ�$LUSRUW��3UHFLSLWDWLRQ�LV�PHDVXUHG�LQ�WKH
KHDGZDWHU�DUHD�RI�6SULQJ�&UHHN�DW�+HDUW�/DNH��

7KH�ILJXUHV�LOOXVWUDWH�WKDW�LQ�WKH�VRXWKHUQ�DUHD��QHDU�WKH��PRXWKV�RI�WKH�FUHHNV��WKH
WHPSHUDWXUH�LV�VOLJKWO\�ZDUPHU�\HDU�URXQG�DQG�WKHUH�LV�PRUH��SUHFLSLWDWLRQ�LQ�WKH
FROGHU�PRQWKV�WKDQ�WKHUH�LV�LQ�WKH�QRUWKHUQ�SRUWLRQ�RI�WKH�ZDWHUVKHGV��7KLV
GLIIHUHQFH�LV�UHFRJQL]HG�E\�WKH�GLVWLQFWLRQ�RI�(FRFOLPDWLF�5HJLRQV��7KH�+XPLG
+LJK�0RGHUDWH�7HPSHUDWH�(FRFOLPDWLF�5HJLRQ��LQ�WKH�VRXWKHUQ�SRUWLRQV��LV�OLNHO\
PRGHUDWHG�GXH�WR�WKH�SUHVHQFH�RI�/DNH�2QWDULR�DQG�WKH�JUHDWHU�H[WHQW�RI
XUEDQL]DWLRQ�LQ�WKH�ORZHU�SRUWLRQV�RI�WKH�ZDWHUVKHGV�
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+HDUW�/DNH 3HDUVRQ�,QWHUQDWLRQDO�$LUSRUW

7RURQWR

)LJXUH����(WRELFRNH�DQG�0LPLFR�&UHHN�:DWHUVKHGV
0RQWKO\�0HDQ�3UHFLSLWDWLRQ�������������
63

H� (QYLURQPHQW�&DQDGD��������&DQDGLDQ�&OLPDWH�1RUPDOV�������������2WWDZD��0LQLVWHU�RI�6XSSO\�DQG�
6HUYLFHV�&DQDGD�
7HPSHUDWXUH�LQIRUPDWLRQ�LV�QRW�DYDLODEOH�IRU�+HDUW�/DNH��&OLPDWH�QRUPDOV�DUH�FDOFXODWHG�RYHU�D�VWDQGDUG�
WKLUW\�\HDU�SHULRG�
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$LU�TXDOLW\�DIIHFWV�RWKHU�FRPSRQHQWV�RI�WKH�QDWXUDO�KHULWDJH�V\VWHP��,PSDLUHG�DLU
TXDOLW\�FDQ�UHVXOW�LQ�WKH�GHSRVLWLRQ�RI�SROOXWDQWV�RQ�ODQG�DQG�FDQ�DIIHFW�ZDWHU
TXDOLW\��VRLOV��YHJHWDWLRQ��DQG�WKH�KHDOWK�RI�KXPDQV�DQG�ZLOGOLIH��)RU�H[DPSOH��LW
KDV�EHHQ�HVWLPDWHG�WKDW�EHWZHHQ����WR����SHUFHQW�RI�WKH�WR[LF�SROOXWDQWV�LQ�/DNH
2QWDULR�DUH�IURP�WKH�DLUERUQH�GHSRVLWLRQ�RI�WR[LF�FKHPLFDOV��$VKZRUWK���������

6RXUFHV�RI�DLU�SROOXWLRQ�DUH�QXPHURXV��SDUWLFXODUO\�ZLWKLQ�XUEDQ�FHQWUHV�
3RWHQWLDO�VRXUFHV�LQFOXGH�HPLVVLRQV�IURP�YHKLFOHV�DQG�LQGXVWU\��:KLOH�ORFDO
VRXUFHV�RI�SROOXWDQWV�DUH�RI�FRQFHUQ��PRUH�WKDQ�KDOI�RI�2QWDULR¶V�JURXQG�OHYHO
R]RQH�FDQ�EH�DWWULEXWHG�WR�WUDQVERXQGDU\�SROOXWLRQ�IURP�WKH�8QLWHG�6WDWHV
�02((���������

-XULVGLFWLRQDO�UHVSRQVLELOLW\�IRU�DLU�TXDOLW\�LV�GLYLGHG�EHWZHHQ�WKH�IHGHUDO�DQG
SURYLQFLDO�JRYHUQPHQWV��ZLWK�WKH�2QWDULR�0LQLVWU\�RI�WKH�(QYLURQPHQW
PRQLWRULQJ�DLU�TXDOLW\�WR�GHWHUPLQH�WKH�FRQFHQWUDWLRQ�RI�VHOHFWHG�SROOXWDQWV��%R[
�����0XQLFLSDOLWLHV�DIIHFW�DLU�TXDOLW\�WKURXJK�WKHLU�ODQG�XVH�DQG�WUDQVSRUWDWLRQ
SROLFLHV�DQG�SUDFWLFHV�

2YHUDOO��GDWD�IURP�WKH�2QWDULR�0LQLVWU\�RI�WKH�(QYLURQPHQW¶V�$LU�4XDOLW\�,QGH[
�$4,���LQGLFDWHV�WKDW�IRU�WKH�PDMRULW\�RI�WKH�WLPH��DLU�TXDOLW\�ZLWKLQ�DQG�QHDU�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�LV�9HU\�*RRG�RU�*RRG��)LJXUH�����,Q
������DLU�TXDOLW\�PRQLWRULQJ�VWDWLRQV�ZLWKLQ�RU�QHDU�WKH�ZDWHUVKHGV�UHSRUWHG�WKH

IROORZLQJ�
9HU\�*RRG�FRQGLWLRQV�DERXW����SHUFHQW�RI�WKH
WLPH�

%HWZHHQ�������SHUFHQW�RI�WKH�WLPH��DLU�TXDOLW\
ZDV�LQ�WKH�UDQJH�RI�*RRG�

/HVV�WKDQ�ILYH�SHUFHQW�RI�WKH�WLPH�DLU�TXDOLW\�ZDV
LQ�WKH�0RGHUDWH�UDQJH��DQG�

/HVV�WKDQ�RQH�SHUFHQW�RI�WKH�WLPH�ZDV�DLU�TXDOLW\
LQ�WKH�3RRU�UDQJH�

KH�ZDWHUVKHGV��JURXQG�OHYHO�R]RQH�DQG�VXVSHQGHG
LFXODWH�OHYHOV�KDYH�EHHQ�WKH�SULPDU\�FDXVHV�IRU
GHUDWH��JUHDWHU�WKDQ�����$4,�UHDGLQJV��*URXQG�OHYHO
)LJXUH����(WRELFRNH�DQG�0LPLFR�&UHHN
:DWHUVKHGV�������$LU�4XDOLW\�,QGH[

C

C

C

C

,Q�W
SDUW
0R
64

6RXUFH��02((�������
1RWH��3HUFHQWDJH�UHSUHVHQWV�DQ�DYHUDJH�RI
(WRELFRNH�:HVW�DQG�6RXWK�PRQLWRULQJ�VWDWLRQV��

R]RQH�DW�WKH�PRGHUDWH�OHYHO�LV�LQMXULRXV�WR�PDQ\�VSHFLHV
RI�YHJHWDWLRQ�ZKLOH�PRGHUDWH�OHYHOV�RI�VXVSHQGHG
SDUWLFOHV�PD\�FDXVH�UHGXFHG�YLVLELOLW\��7DEOH����
SURYLGHV�IXUWKHU�GHWDLOV�RQ�WKH�VRXUFHV�DQG�HIIHFWV�RI
WKHVH�SROOXWDQWV���
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7KH�2QWDULR�0LQLVWU\�RI�WKH�(QYLURQPHQW·V�$LU�4XDOLW\�,QIRUPDWLRQ�6\VWHP��$48,6��LV�D�ODUJH
GDWDEDVH�FRQWDLQLQJ�DLU�SROOXWLRQ�PHDVXUHPHQWV��7KH�$48,6�GDWD�LV�XVHG�WR�PRQLWRU
SROOXWDQW�FRQFHQWUDWLRQV�WKURXJKRXW�2QWDULR��'DWD�DUH�GLYLGHG�LQWR�WZR�PDMRU�JURXSLQJV�
FRQWLQXRXV����KRXU��DQG�GDLO\�����KRXU��PHDVXUHPHQWV�

7KH�PHDVXUHPHQWV�JDWKHUHG�E\�$48,6�DUH�XVHG�WR�FDOFXODWH�7KH�$LU�4XDOLW\�,QGH[��$4,��
2SHUDWLQJ�VLQFH�������WKH�$4,�PHDVXUHV�VL[�FRPPRQ�DLU�SROOXWDQWV�ZKLFK�DIIHFW�KXPDQ
KHDOWK�DQG�WKH�HQYLURQPHQW��VXOSKXU�GLR[LGH��62�����R]RQH��2����QLWURJHQ�GLR[LGH��12����WRWDO
UHGXFHG�VXOSKXU�FRPSRXQGV��756���FDUERQ�PRQR[LGH��&2���DQG�VXVSHQGHG�SDUWLFOHV��63��
7KH�$LU�4XDOLW\�,QGH[�LV�PHDVXUHG�DW����VLWHV�LQ����RI�2QWDULR·V�XUEDQ�FHQWUHV��7KH�$4,�LV
FDWHJRUL]HG�LQWR�ILYH�OHYHOV��

$4,��&DWHJRULHV

�������������� ��� ������ �������� ������������ ����� � �����
����9HU\�*RRG ���� �*RRG ����� ����0RGHUDWH 3RRU 9HU\�3RRU

6LQFH�������(QYLURQPHQW�&DQDGD�DQG�WKH�2QWDULR�0LQLVWU\�RI�WKH�(QYLURQPHQW�KDYH�EHHQ
LVVXLQJ�DLU�TXDOLW\�DGYLVRULHV�WR�WKH�SXEOLF�ZKHQ�HOHYDWHG�DLU�SROOXWLRQ�OHYHOV�GXH�WR�JURXQG�
OHYHO�R]RQH�ZHUH�IRUHFDVW��7KLV�SURJUDP�KHOSV�WR�LQFUHDVH�SXEOLF�DZDUHQHVV�RI�DLU�TXDOLW\
DQG�KXPDQ�KHDOWK�LVVXHV�DQG�HQFRXUDJHV�SROOXWLRQ�SUHYHQWLRQ�

7KH�$LU�3ROOXWLRQ�,QGH[��$3,���EDVHG�RQ����KRXU�UXQQLQJ�DYHUDJHV�RI�VXOSKXU�GLR[LGH��62��
DQG�VXVSHQGHG�SDUWLFOHV��63���LV�LQFOXGHG�DV�D�$4,�VXE�LQGH[��1RW�DOO�SROOXWDQWV�DUH
PHDVXUHG�DW�HDFK�$4,�VLWH��5HVHDUFK�VWXGLHV�KDYH�OLQNHG�UHVSLUDWRU\�LOOQHVV�WR�HOHYDWHG
FRQFHQWUDWLRQV�RI�62��DQG�SDUWLFXODWHV���$3,�DGYLVRULHV�ZHUH�LQWURGXFHG�WR�VRXWKHUQ�2QWDULR
LQ�������7KH�$3,�LV�XVHG�DV�WKH�EDVLV�RI�DQ�DOHUW�DQG�FRQWURO�V\VWHP�WR�ZDUQ�RI�GHWHULRUDWLQJ
DLU�TXDOLW\��:KHQ�DLU�SROOXWLRQ�OHYHOV�UHDFK�D�YDOXH�RI����DQG�DUH�H[SHFWHG�WR�SHUVLVW�IRU�DW
OHDVW�VL[�KRXUV��DQ�$LU�3ROOXWLRQ�$GYLVRU\�LV�LVVXHG��5HJXODWLRQ�����XQGHU�WKH�2QWDULR
(QYLURQPHQWDO�3URWHFWLRQ�$FW��������DXWKRUL]HV�WKH�0LQLVWHU�RI�WKH�(QYLURQPHQW�IRU�2QWDULR�WR
RUGHU�DQ\�SRLQW�VRXUFH�RI�DLU�SROOXWLRQ�WKDW�LV�QRW�HVVHQWLDO�WR�SXEOLF�KHDOWK�RU�VDIHW\�WR�FXUWDLO
RU�FHDVH�LWV�RSHUDWLRQ��'XULQJ�DQ�DGYLVRU\��WKH�SXEOLF�LV�HQFRXUDJHG�WR�OLPLW�DFWLYLWLHV�WKDW
FRQWULEXWH�WR�DLU�SROOXWLRQ��IRU�H[DPSOH��XQQHFHVVDU\�FDU�WULSV�DQG�XVLQJ�JDV�SRZHUHG�ODZQ
PRZHUV��3HRSOH�ZLWK�UHVSLUDWRU\�SUREOHPV�DUH�HQFRXUDJHG�WR�OLPLW�RXWGRRU�DFWLYLWLHV�

6RXUFH� 02((�������$LU�4XDOLW\�LQ�2QWDULR�����<HDUV�RI�(QYLURQPHQWDO�$FKLHYHPHQW��7RURQWR��2QWDULR��4XHHQV
65
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7$%/(������3ROOXWDQWV�WKDW�)UHTXHQWO\�([FHHGHG�
WKH�2QWDULR�$PELHQW�$LU�4XDOLW\�&ULWHULD�LQ�����

32//87$17 6285&(6 ())(&76

2=21(��2��� ,W�LV�D�FRORXUOHVV�JDV�SURGXFHG�E\�SKRWRFKHPLFDO
UHDFWLRQ�EHWZHHQ�QLWURJHQ�R[LGHV��YRODWLOH�RUJDQLF
FRPSRXQGV��W\SLFDOO\�HPLWWHG�IURP�LQWHUQDO
FRPEXVWLRQ�HQJLQHV���DQG�DLU�LQ�WKH�SUHVHQFH�RI
VXQOLJKW��2]RQH�LV�QRW�GLUHFWO\�HPLWWHG�LQWR�WKH
DWPRVSKHUH�LQ�VLJQLILFDQW�DPRXQWV��

2]RQH�LV�IRUPHG�GRZQZLQG�RI�WKHVH�VRXUFHV�DQG
LV�FDSDEOH�RI�WUDYHOOLQJ�ORQJ�GLVWDQFHV��$�ODUJH
SRUWLRQ��RYHU����SHUFHQW�RU�JUHDWHU��RI�WKH�JURXQG�
OHYHO�R]RQH�FRQFHQWUDWLRQV�IRXQG�LQ�2QWDULR�FDQ
EH�DWWULEXWHG�WR�ORQJ�UDQJH�WUDQVSRUW�RI�R]RQH�DQG
LWV�SUHFXUVRUV�IURP�LQGXVWULDO�VWDWHV�VRXWK�RI�WKH
*UHDW�/DNHV��

+LJK�OHYHOV�JHQHUDOO\�RFFXU�IURP�0D\�WR
6HSWHPEHU�EHWZHHQ�QRRQ�DQG�HDUO\�HYHQLQJ��,Q
2QWDULR��WKH�KLJKHVW�FRQFHQWUDWLRQV�RI�R]RQH�DUH
UHFRUGHG�RQ�KRW�DQG�VXQQ\�VXPPHU�GD\V��

*URXQG�OHYHO�R]RQH�SROOXWLRQ�LV�D�SULPDU\
FRPSRQHQW�RI�VPRJ�

+XPDQ��2]RQH�LV�D�SXOPRQDU\�LUULWDQW�WKDW
DIIHFWV�WKH�UHVSLUDWRU\�PXFXV�PHPEUDQHV�
RWKHU�OXQJ�WLVVXHV��DQG�UHVSLUDWRU\
IXQFWLRQV��6WXGLHV�KDYH�GHPRQVWUDWHG�WKDW
R]RQH�LPSDLUV�WKH�QRUPDO�IXQFWLRQ�RI�WKH
OXQJV��FDXVLQJ�DOWHUDWLRQV�LQ�UHVSLUDWLRQ
UDWHV��WKH�PRVW�FKDUDFWHULVWLF�EHLQJ
VKDOORZ��UDSLG�EUHDWKLQJ��3HRSOH�ZLWK
UHVSLUDWRU\�DQG�KHDUW�SUREOHPV�DUH�DW
KLJKHU�ULVN��([SRVXUH�PD\�UHVXOW�LQ�FKHVW
WLJKWQHVV��FRXJKLQJ��DQG�ZKHH]LQJ�

9HJHWDWLRQ��,QMXU\�WR�YHJHWDWLRQ�LV�DQ�HDUO\
VLJQV�RI�SKRWRFKHPLFDO�DLU�SROOXWLRQ���
2]RQH�ZLOO�JHQHUDOO\�FDXVH�D�SODQW�WR�JURZ
���WR����SHUFHQW�PRUH�VORZO\��DJH
SUHPDWXUHO\��ORVH�OHDYHV�GXULQJ�LWV
JURZLQJ�VHDVRQ��DQG�SURGXFH�SROOHQ�ZLWK
D�VKRUWHU�OLIH�VSDQ��5HJLRQ�RI�3HHO��������
6HQVLWLYH�SODQWV�DUH�XVHIXO�ELRORJLFDO
LQGLFDWRUV�RI�WKLV�W\SH�RI�DLU�SROOXWLRQ�
9LVLEOH�VLJQV�RI�LQMXU\�GXH�WR�R]RQH�DUH
IOHFNLQJ�DQG�OHDI�GLVFRORXUDWLRQ�

727$/
6863(1'('
3$57,&8/$7(6
�763��

6863(1'('
3$57,&8/$7(6
�63�

763�LV�D�JHQHULF�WHUP�IRU�DLUERUQH�SDUWLFOHV
LQFOXGLQJ�DHURVROV��VPRNH��IXPHV��GXVW��IO\�DVK�
DQG�SROOHQ��7KH�FRPSRVLWLRQ�YDULHV�EXW�QRUPDOO\
LQFOXGHV�VRLO�SDUWLFXODWH��RUJDQLF�PDWWHU��VXOSKXU
DQG�QLWURJHQ�FRPSRXQGV�DQG�PHWDOV�VXFK�DV
OHDG��FDUERQ��RU�KLJKHU�K\GURFDUERQV�IRUPHG�E\
LQFRPSOHWH�FRPEXVWLRQ�RI�K\GURFDUERQ�IXHOV��6L]H
UDQJH�YDULHV�IURP�����WR�����PLFURQV�

63�LV�D�UHODWLYH�PHDVXUH�RI�VXVSHQGHG�SDUWLFXODWH
PDWWHU�LQ�WKH�DWPRVSKHUH�PRVW�OLNHO\�WR�UHDFK�WKH
OXQJV���GLDPHWHU�JHQHUDOO\�OHVV�WKDQ����PLFURQV�
30

��
���7KHVH�KDYH�WKH�JUHDWHVW�HIIHFW�RQ�KHDOWK�

3DUWLFXODWH�PDWWHU�LV�HPLWWHG�IURP�LQGXVWULDO
SURFHVVHV�LQFOXGLQJ�FRPEXVWLRQ��LQFLQHUDWLRQ�
FRQVWUXFWLRQ��PLQLQJ��PHWDO�VPHOWLQJ�DQG�
SURFHVVLQJ��,Q�WKH�XUEDQ�DLUVKHG��PRWRU�YHKLFOH
H[KDXVW��DQG�URDG�GXVW�DUH�PDMRU�VRXUFHV�RI
SDUWLFXODWH�HPLVVLRQV��1DWXUDO�VRXUFHV�RI
SDUWLFXODWH�PDWWHU�LQFOXGH�ZLQGEORZQ�VRLO��IRUHVW
ILUHV��RFHDQ�VSUD\��DQG�YROFDQLF�DFWLYLWLHV��

+XPDQ��7KH�JUHDWHVW�LPSDFW�RQ�KHDOWK�LV
IURP�SDUWLFOHV�OHVV�WKDQ����PLFURQV�LQ
GLDPHWHU�ZKLFK�FDQ�SHQHWUDWH�GHHS�LQWR
WKH�OXQJV�DQG�FDQ�DJJUDYDWH�EURQFKLWLV�
DVWKPD��DQG�RWKHU�UHVSLUDWRU\�GLVHDVHV��

0RUH�VHULRXV�KHDOWK�HIIHFWV�PD\�EH
DVVRFLDWHG�ZLWK�VXVSHQGHG�SDUWLFXODWH
PDWWHU�ZKLFK�FRQWDLQV�D�WR[LF�SDUWLFXODWH
FRPSRQHQW�RU�ZKLFK�KDV�DGVRUEHG�D
JDVHRXV�SROOXWDQW�RQ�WKH�VXUIDFH�RI�WKH
SDUWLFOHV��

2WKHU�HIIHFWV��&RUURVLRQ��VRLOLQJ�RI
PDWHULDOV��GDPDJH�WR�YHJHWDWLRQ��DQG
YLVLELOLW\�UHGXFWLRQ�DUH�DGGLWLRQDO�HIIHFWV�

8QOHVV�RWKHUZLVH�QRWHG��7DEOH�����LV�DGDSWHG�IURP�02((�������
66
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7KHVH�ILQGLQJV�IRU�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DUH�FRQVLVWHQW
ZLWK�ILQGLQJV�WKURXJKRXW�WKH�SURYLQFH��*URXQG�OHYHO�R]RQH�LV�WKH�SROOXWDQW�ZKLFK
H[FHHGHG�WKH�SURYLQFLDO�DLU�TXDOLW\�FULWHULRQ�PRVW�RIWHQ��0RUH�WKDQ����SHUFHQW�RI
2QWDULR¶V�R]RQH�OHYHOV�DUH�GXH�WR�WKH�ORQJ�UDQJH�WUDQVSRUW�RI�R]RQH�DQG�LWV
SUHFXUVRUV��SDUWLFXODUO\�IURP�WKH�KLJK�HPLVVLRQ�DUHDV�RI�WKH�8QLWHG�6WDWHV�WR�WKH
VRXWK�RU�ZHVW�RI�2QWDULR��02((���������7KH�HQYLURQPHQWDO�HIIHFWV�RI�LQKDODEOH
SDUWLFXODWH�PDWWHU�LV�D�JURZLQJ�FRQFHUQ�DV�QXPHURXV�UHFHQW�VWXGLHV�KDYH�OLQNHG
SDUWLFXODWHV�ZLWK�VLJQLILFDQW�KXPDQ�KHDOWK�SUREOHPV��02((����������7DEOH����
VXPPDUL]HV�WKH�$4,�IRU�WKH�VLWHV�ZLWKLQ�DQG�DURXQG�WKH�ZDWHUVKHGV�
7$%/(�����������$LU�4XDOLW\�,QGH[�6XPPDU\�IRU�6LWHV�LQ�DQG�1HDU�WKH�
(WRELFRNH�DQG�0LPLFR�&UHHN�:DWHUVKHGV

6WDWLRQ�1DPH ��RI�+RXUV�3ROOXWDQW�5HVSRQVLEOH�IRU�$4,�!��

6XVSHQGHG�3DUWLFXODWHV 2]RQH

(WRELFRNH�:HVW
�(OPFUHVW�5RDG��D

�� ���

(WRELFRNH�6RXWK
�(YDQV�$YH��DQG�$UQROG�$YH���E

�� ���

D���ORFDWHG�LQ�WKH�(WRELFRNH�&UHHN�:DWHUVKHG
E���ORFDWHG�EHWZHHQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�:DWHUVKHGV
6RXUFH��7DEOH�DGDSWHG�IURP�02((��������������$LU�4XDOLW\�LQ�2QWDULR�����<HDUV�RI�(QYLURQPHQWDO
$FKLHYHPHQW�
7KH�$3,�PHDVXUHV����UXQQLQJ�DYHUDJHV�RI�VXOSKXU�GLR[LGH��62
�
��DQG�VXVSHQGHG

SDUWLFXODWHV�DQG�LV�XVHG�DV�WKH�EDVLV�IRU�LVVXLQJ�DQ�$LU�3ROOXWLRQ�$GYLVRU\��7DEOH
����LOOXVWUDWHV�WKH�QXPEHU�RI�RFFDVLRQV�LQ�ZKLFK�$3,�H[FHHGHG����DW�VLWHV�ZLWKLQ
RU�QHDU�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DQG�DQ�$LU�3ROOXWLRQ
$GYLVRU\�ZDV�LVVXHG��5HVHDUFK�VWXGLHV�KDYH�OLQNHG�UHVSLUDWRU\�LOOQHVV�WR�HOHYDWHG
FRQFHQWUDWLRQV�RI�62

��DQG�SDUWLFXODWHV��
7$%/(������1XPEHU�RI�,QVWDQFHV�DQ�$LU�3ROOXWLRQ�$GYLVRU\�ZDV�,VVXHG��(WRELFRNH�DQG
0LPLFR�&UHHN�:DWHUVKHG�6LWHV������������

67$7,21 ���� ���� ���� ���� ���� ���� ���� ����

(WRELFRNH�:HVW�D �� � � � � � �� �

(WRELFRNH�6RXWK�E � �� � � � � �� ��
D��ORFDWHG�ZLWKLQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�E��VWDWLRQ�ORFDWHG�EHWZHHQ�WKH�ZDWHUVKHGV
6RXUFH��02((��������$LU�4XDOLW\�LQ�2QWDULR��������7RURQWR��4XHHQ·V�3ULQWHU�IRU�2QWDULR�
67
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68

0RWRU�YHKLFOHV�DUH�VLJQLILFDQW�FRQWULEXWRUV�WR�DLU�SROOXWLRQ�ZLWKLQ�WKH�(WRELFRNH
DQG�0LPLFR�&UHHN�ZDWHUVKHGV��$XWRPRELOH�H[KDXVW�LV�FRPSRVHG�RI�ILYH�PDMRU
SROOXWDQWV��K\GURFDUERQV��+&��LQFOXGLQJ�YRODWLOH�RUJDQLF�FRPSRXQGV��92&V��
FDUERQ�PRQR[LGH��&2���QLWURJHQ�R[LGHV��12

[
���FDUERQ�GLR[LGH��&2

�
���DQG

VXVSHQGHG�SDUWLFOHV��63����)LJXUHV�IURP������VKRZ�WKDW�YHKLFOHV�ZHUH�WKH�ODUJHVW
VRXUFH�RI��&2��WKH�VHFRQG�ODUJHVW�VRXUFH�RI�12

[
��DQG�D�VLJQLILFDQW�VRXUFH�RI

SDUWLFXODWH�SROOXWLRQ�LQ�WKH�5HJLRQ�RI�3HHO��5HJLRQ�RI�3HHO���������)LJXUHV�IRU�WKH
&LW\�RI�7RURQWR�IURP������ZHUH�VLPLODU��,W�ZDV�IRXQG�WKDW�WKH�WUDQVSRUWDWLRQ
VHFWRU�ZDV�WKH�ODUJHVW�VRXUFH�RI�12

[
�DQG�&2�SROOXWLRQ�LQ�WKH�&LW\�RI�7RURQWR�DQG

D�VLJQLILFDQW�VRXUFH�IRU�62
�
��92&V��DQG�SDUWLFXODWH�PDWWHU�HPLVVLRQV��0HWUR

7RURQWR�����������

7KH�KLJKHVW�HPLVVLRQ�OHYHOV�RFFXU�DORQJ�WKH�PDMRU�WUDQVSRUWDWLRQ�URXWHV�
+LJKZD\V���������������������DQG�WKH�4XHHQ�(OL]DEHWK�:D\��4(:���7KH
PRUQLQJ�UXVK�KRXU�LQ�3HHO�UHSUHVHQWV�WKH�ODUJHVW�UHOHDVH�RI�YHKLFOH�HPLVVLRQV
GXULQJ�WKH�GD\��7KH�KLJKHVW�YHKLFOH�HPLVVLRQV�LQ�WKH�5HJLRQ�RI�3HHO�RFFXU�VRXWK
RI�WKH�/HVWHU�%��3HDUVRQ�,QWHUQDWLRQDO�$LUSRUW�RQ�+LJKZD\�����DQG�DORQJ�WKH
4(:�LQ�VRXWK�HDVW�0LVVLVVDXJD��,Q�WKHVH�DUHDV��HDVWERXQG�WUDIILF�EHFRPHV
FRQJHVWHG�LQ�WKH�PRUQLQJ�ZKLFK�LQFUHDVHV�YHKLFOH�HPLVVLRQV��5HJLRQ�RI�3HHO�
�������7KLV�LQGLFDWHV�WKDW�DLU�TXDOLW\�LQ�WKH�VRXWKHUQ�SRUWLRQV�RI�WKH�(WRELFRNH
DQG�0LPLFR�&UHHN�ZDWHUVKHGV�PD\�EH�ZRUVH�WKDQ�WKDW�IRXQG�LQ�WKH�QRUWK�

/HVWHU�%��3HDUVRQ�,QWHUQDWLRQDO�$LUSRUW�DOVR�DIIHFWV�DLU�TXDOLW\�ZLWKLQ�WKH
ZDWHUVKHGV��$LUFUDIW�HPLVVLRQV�LQFOXGH�FDUERQ�GLR[LGH��FDUERQ�PRQR[LGH�
YRODWLOH�RUJDQLF�FRPSRXQGV��QLWURJHQ�R[LGHV��DQG�SDUWLFXODWHV��7KXV��DLUFUDIW
HPLVVLRQV�PD\�FRQWULEXWH�WR�FOLPDWH�FKDQJH�DQG�EH�VRXUFHV�RI�JURXQG�OHYHO
R]RQH��

7KH�LQGXVWULDO��UHVLGHQWLDO��DQG�WUDQVSRUWDWLRQ�VHFWRUV�DUH�ODUJHO\�UHVSRQVLEOH�IRU
SDUWLFXODWH�SROOXWLRQ�ZLWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��,Q
WHUPV�RI�SDUWLFXODWH�SROOXWLRQ��FRQFHQWUDWLRQV�RI�IOXRULGH��OHDG��WRWDO�VXVSHQGHG
SDUWLFXODWH��DQG�WRWDO�GXVWIDOO�LQ�WKH�5HJLRQ�RI�3HHO�DOO�H[FHHGHG�WKH�SURYLQFLDO���
KRXU�FULWHULD�DW�OHDVW�RQFH�LQ�������$W����SHUFHQW��LQGXVWU\�ZDV�IRXQG�WR�EH�WKH
ODUJHVW�SURGXFHU�RI�7RWDO�6XVSHQGHG�3DUWLFXODWHV�LQ�WKH�5HJLRQ�RI�3HHO��ZKLOH�WKH
UHVLGHQWLDO�VHFWRU�FRQWULEXWHG����SHUFHQW��5HJLRQ�RI�3HHO���������,Q�7RURQWR��WKH
SDWWHUQ�GLIIHUV��ZLWK�UHVLGHQWLDO�VHFWRUV�FRQWULEXWLQJ�WKH�PRVW�SDUWLFXODWH�PDWWHU�
DQG�WKH�WUDQVSRUWDWLRQ�VHFWRU�HPLWWLQJ�WKH�VHFRQG�ODUJHVW�DPRXQW��0XQLFLSDOLW\�RI
0HWURSROLWDQ�7RURQWR����������

,Q�DGGLWLRQ�WR�WKHVH�SROOXWLRQ�VRXUFHV��D�ODFN�RI�IRUHVW�FRYHU�LQ�WKH�ZDWHUVKHGV�
FRQWULEXWHV�WR�DLU�TXDOLW\�LPSDLUPHQW��3ODQWV�ILOWHU�GXVW��DEVRUE�FRQWDPLQDQWV��DQG
FRRO�DLU�WHPSHUDWXUHV�E\�SURYLGLQJ�VKDGH��7KLV�VKDGLQJ�PD\�UHGXFH�WKH
SURGXFWLRQ�RI�JURXQG�OHYHO�R]RQH�

��
For Toronto, figures for the transportation sector are from 1987 and include off-highway
engines, railroad, aircraft, and marine sources. However, road vehicles (cars, buses,
trucks, motorcycles) are the primary contributor to transportation-related pollutant
emissions (Metro Toronto, 1995). 
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$V�DLU�TXDOLW\�KDV�RQO\�EHHQ�PHDVXUHG�ZLWKLQ�XUEDQ�DUHDV��GDWD�LV�ODFNLQJ�RQ�DLU
TXDOLW\�LQ�WKH�UXUDO�KHDGZDWHUV�RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��6LQFH�WKH
KHDGZDWHUV�LQ�WKH�7RZQ�RI�&DOHGRQ�DUH�VXUURXQGHG�E\�DJULFXOWXUDO�ODQG�XVH�DQG
WKHUH�DUH�PRUH�YHJHWDWHG�DUHDV�DQG�IHZHU�URDGV��DLU�TXDOLW\�FRXOG�EH�EHWWHU�WKDQ
LQ�WKH�ORZHU��PRUH�XUEDQ�UHDFKHV�RI�WKH�ZDWHUVKHGV��+RZHYHU��WKLV�FDQQRW�EH
DVVXPHG��7KH�SUHFXUVRUV�RI�R]RQH�WUDYHO�ORQJ�GLVWDQFHV�DQG��XUEDQ�ORFDWLRQV�
EHFDXVH�RI�WKH�VFDYHQJLQJ�RI�R]RQH�E\�QLWULF�R[LGH�DQG�RWKHU�SROOXWDQWV��RIWHQ
UHFRUG�ORZHU�DQQXDO�OHYHOV�RI�R]RQH�WKDQ�UXUDO�ORFDWLRQV��02((���������7KXV��LW
LV�GLIILFXOW�WR�GHWHUPLQH�WKH�TXDOLW\�RI�DLU�LQ�UXUDO�ORFDWLRQV�ZLWKLQ�WKH�(WRELFRNH
&UHHN�ZDWHUVKHG��$LU�TXDOLW\�LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG�LV�OLNHO\�PRUH
FRQVLVWHQW�EHFDXVH�WKH�ZDWHUVKHG�LV�XUEDQL]HG�WKURXJKRXW�
6800$5<

7KH�FOLPDWH�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DIIHFWV�YHJHWDWLRQ
FRPPXQLWLHV��ZLOGOLIH��WKH�K\GURORJLF�F\FOH��DQG�RWKHU�FRPSRQHQWV�RI�WKH�QDWXUDO
KHULWDJH�V\VWHP��:LWKLQ�WKH�ZDWHUVKHGV��JOREDO�FOLPDWH�FKDQJH�FRXOG�KDYH
LPSOLFDWLRQV�IRU�D�QXPEHU�RI�ZDWHUVKHG�PDQDJHPHQW�DFWLYLWLHV�LQFOXGLQJ
ILVKHULHV�DQG�IRUHVW�PDQDJHPHQW�DQG�IORRG�DQG�HURVLRQ�FRQWURO��7KH�$XWKRULW\
DQG�WKH�IXWXUH�WDVN�IRUFH�IRU�WKH�ZDWHUVKHGV�DUH�LQ�D�XQLTXH�SRVLWLRQ�WR�UHFRJQL]H
DQG�LQFRUSRUDWH�WHFKQLTXHV�LQWR�WKH�ZDWHUVKHG�PDQDJHPHQW�VWUDWHJ\�SURFHVV�WKDW
DOORZ�IRU�DGDSWLYH�PDQDJHPHQW��)RU�H[DPSOH��ZKHQ�FDUU\LQJ�RXW�UHJHQHUDWLRQ
SURMHFWV��SODQWLQJ�VSHFLHV�RI�WUHHV�DQG�VKUXEV�WKDW�ZLOO�OLNHO\�EH�DEOH�WR�DGDSW�WR
FOLPDWH�FKDQJH�

,Q�WHUPV�RI�PLFUR�FOLPDWH��WKH�H[WHQVLYH�XUEDQ�GHYHORSPHQW�LQ�WKH�ZDWHUVKHGV
PD\�EH�DIIHFWLQJ�WKH�ORFDO�FOLPDWH�WKURXJK�FRQWULEXWLQJ�WR�WKH�³XUEDQ�KHDW�LVODQG´
HIIHFW��,Q�WXUQ��WKHVH�FKDQJHV�PD\�LQIOXHQFH�DLU�TXDOLW\�DV�ZHOO�DV�WKH�KHDOWK�RI
KXPDQV��YHJHWDWLRQ�FRPPXQLWLHV��DQG�ZLOGOLIH��

$LU�TXDOLW\�ZLWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�LV�YHU\�JRRG��WKH
PDMRULW\�RI�WKH�WLPH��+RZHYHU��SDUWLFXODWH�SROOXWDQWV�DQG�JURXQG�OHYHO�R]RQH
H[FHHG�SURYLQFLDO�DLU�TXDOLW\�VWDQGDUGV�RQ�D�QXPEHU�RI�RFFDVLRQV��SDUWLFXODUO\�LQ
WKH�VXPPHU�PRQWKV��,PSDLUHG�DLU�TXDOLW\�LV�ODUJHO\�D�FRQVHTXHQFH�RI��YHKLFOH�
LQGXVWULDO��DQG�UHVLGHQWLDO�HPLVVLRQV��ZLWK�D�ODUJH�DPRXQW�RI�JURXQG�OHYHO�R]RQH
DQG�LWV�SUHFXUVRUV�RULJLQDWLQJ�IURP�RXWVLGH�RI�WKH�ZDWHUVKHGV��
69
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&+$37(5��
/DQG�SURYLGHV�WKH�IRXQGDWLRQ�IRU�WKH�ODQGVFDSH��&KDUDFWHULVWLFV�RI�WKH�ODQG�VXFK
DV�VRLO�SHUPHDELOLW\�DQG�WRSRJUDSK\��DORQJ�ZLWK�FOLPDWH��LQIOXHQFH�WKH
IXQFWLRQLQJ�RI�WKH�K\GURORJLF�F\FOH�DQG�KDELWDWV�IRU�OLYLQJ�WKLQJV��/DQG��WKURXJK
WKH�PLQHUDO�FRQWHQW�RI�URFNV�DQG�VRLOV��PD\�DOVR�LQIOXHQFH�ZDWHU�FKHPLVWU\�

3K\VLRJUDSKLF�UHJLRQV�DUH�DUHDV�GHILQHG�E\�VLPLODU
WRSRJUDSK\��VRLOV��DQG�JHRORJ\���7KH�:LVFRQVLQ�JODFLDO
SHULRG��ZKLFK�HQGHG�DERXW��������\HDUV�DJR��ZDV
LQIOXHQWLDO�LQ�IRUPLQJ�WKH�SK\VLRJUDSKLF�UHJLRQV�DQG
ODQGIRUP�IHDWXUHV�FXUUHQWO\�IRXQG�LQ�WKH�(WRELFRNH�DQG
0LPLFR�&UHHN�ZDWHUVKHGV�

:LWKLQ�WKH�ZDWHUVKHGV��WKHUH�DUH�WKUHH�GLVWLQFW
SK\VLRJUDSKLF�UHJLRQV�WKDW�SURYLGH�WKH�EDVLV�IRU�WKH
FRPSRVLWLRQ�DQG�IRUP�RI�WKH�ZDWHUVKHGV¶�ODQGIRUPV�
WKH�6RXWK�6ORSH��WKH�3HHO�3ODLQ��DQG�WKH�,URTXRLV�3ODLQ�
7KHVH�SODLQV�OHQG�FKDUDFWHU�WR�WKH�ZDWHUVKHGV�DQG�SOD\
DQ�LPSRUWDQW�UROH�LQ�WKH�QDWXUDO�KHULWDJH�V\VWHP��7KH
GLVFXVVLRQ�LQ�WKLV�VHFWLRQ�IRFXVHV�RQ�PDMRU�ODQGIRUP
IHDWXUHV�IRXQG�LQ�WKH�ZDWHUVKHGV��SODLQV��HVNHUV��DQG
YDOOH\�DQG�VWUHDP�FRUULGRUV��0DS�������
��� 3/$,16

7KH�SODLQV�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DUH�FKDUDFWHUL]HG�E\
IODW�WR�JHQWO\�VORSLQJ�WRSRJUDSK\��)LQH�FOD\�VRLOV�DUH�IRXQG�RQ�WKH�3HHO�3ODLQ��
6DQGV��JUDYHOV��DQG�FOD\V�DUH�IRXQG�RQ�WKH�6RXWK�6ORSH�DQG�,URTXRLV�3ODLQ��
71
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72
����� 6RXWK�6ORSH

7KH�6RXWK�6ORSH�LV�D�WLOO�SODLQ�WKDW�ZDV�IRUPHG�E\�UHWUHDWLQJ�JODFLHUV��$V�0DS��
VKRZV��WKHUH�DUH�WKUHH�GLVWLQFW�DUHDV�RI�WKH�6RXWK�6ORSH�ZLWKLQ�WKH�ZDWHUVKHGV�

C 7KH�XSSHU�UHJLRQ�LV�WKH�VRXWKHUQ�VORSH�RI�WKH�2DN�5LGJHV�0RUDLQH���DQG
LV�ERXQGHG�RQ�WKH�VRXWK�E\�WKH�3HHO�3ODLQ��7KH�VXUILFLDO�JHRORJ\�LQ�WKLV
DUHD�LV�SULPDULO\�\RXQJ�WLOO��GHSRVLWHG��������WR��������\HDUV�DJR�
:LWKLQ�WKH�7RZQ�RI�&DOHGRQ��WKH�VXUIDFH�LV�PRVWO\�D�JURXQG�PRUDLQH�RI
OLPLWHG�UHOLHI��&KDSPDQ�DQG�3XWQDP���������7KH�KHDGZDWHUV�RI�WKH�PDLQ
EUDQFKHV�RI�WKH�(WRELFRNH�DQG�6SULQJ�&UHHNV�RULJLQDWH�ZLWKLQ�WKLV�XSSHU
UHJLRQ��7KH�KHDGZDWHUV�RI�0LPLFR�&UHHN¶V�PDLQ�EUDQFK�DUH�DOVR�ORFDWHG
RQ�WKH�6RXWK�6ORSH��

C 7KH�PLGGOH�UHJLRQ�LV�ERXQGHG�RQ�WKH�QRUWK�E\�WKH�3HHO�3ODLQ�DQG�RQ�WKH
VRXWK�E\�WKH�,URTXRLV�3ODLQ��7KH�VXUILFLDO�JHRORJ\�LQ�WKH�PLGGOH�UHJLRQ�LV
DOVR�SULPDULO\�\RXQJ�WLOO�

C 7KH�ORZHU�UHJLRQ��RU�³2OG´�6RXWK�6ORSH��LV�ORFDWHG�EHWZHHQ�WKH�,URTXRLV
3ODLQ�DQG�/DNH�2QWDULR��7KH�VXUILFLDO�JHRORJ\�LQ�WKLV�UHJLRQ�LV�SULPDULO\
ROGHU�WLOO�WKDW�ZDV�GHSRVLWHG�E\�UHWUHDWLQJ�JODFLHUV��������WR��������\HDUV
DJR��:LWKLQ�WKH�&LWLHV�RI�7RURQWR�DQG�0LVVLVVDXJD��LW�LV�FKDUDFWHUL]HG�E\
JURXQG�PRUDLQH�ZLWK�LUUHJXODU�NQREV�DQG�KROORZV��&KDSPDQ�DQG
3XWPDQ���������

7KH�6RXWK�6ORSH�KDV�PRGHUDWH�SHUPHDELOLW\��0HOWZDWHUV�DQG�SUHFLSLWDWLRQ�VRDN
LQWR�WKH�JURXQG�DQG�WKH�ZDWHU�LV�VWRUHG�ZLWKLQ�DTXLIHUV��7KH�VKDOORZ�DTXLIHUV�WHQG
WR�GLVFKDUJH�ORFDOO\�DV�FROGZDWHU�VSULQJV�RU�VHHSDJHV�ZKLFK�PD\�FRQWULEXWH�WR
WKH�EDVHIORZ�RI�ZDWHUFRXUVHV��7KHUH�DUH�VHYHUDO�DTXLIHUV�SUHVHQW�ZLWKLQ�WKH�XSSHU
VHFWLRQ�RI�WKH�6RXWK�6ORSH�RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��VHH�0DS���LQ
&KDSWHU�����:KLOH�WKHVH�DTXLIHUV�DUH�QRW�ODUJH�HQRXJK�WR�VXSSRUW�D�PXQLFLSDO
ZHOO��WKHUH�DUH�SULYDWH�ZHOOV�ZKLFK�SURYLGH�ZDWHU�WR�UXUDO�UHVLGHQWV��+RZHYHU��DV
FRPPXQLWLHV�JURZ��PDQ\�QHZ�VXEGLYLVLRQV�DUH�UHFHLYLQJ�WKHLU�ZDWHU�VXSSO\�YLD
WKH�6RXWK�3HHO�:DWHU�'LVWULEXWLRQ�6\VWHP�

+LVWRULFDOO\��WKH�6RXWK�6ORSH�ZDV�LPSRUWDQW�HFRQRPLFDOO\�IRU�LWV�VRLOV�ZKLFK
ZHUH�H[FHOOHQW�IRU�DJULFXOWXUH��7RGD\��RQO\�WKH�XSSHUPRVW�SRUWLRQ�RI�WKH�6RXWK
6ORSH��LQ�WKH�7RZQ�RI�&DOHGRQ��LV�XVHG�IRU�WKLV�SXUSRVH��$JJUHJDWH�H[WUDFWLRQ
ZDV�DOVR�DQ�LPSRUWDQW�HFRQRPLF�DFWLYLW\�RQ�WKH�6RXWK�6ORSH�DV�HYLGHQFHG�E\
3URIHVVRU¶V�/DNH�DQG�/RDIHU¶V�/DNH��ERWK�RI�ZKLFK�DUH�IRUPHU�JUDYHO�SLWV�LQ�WKH
&LW\�RI�%UDPSWRQ��&XUUHQWO\��H[WUDFWLRQ�DFWLYLWLHV�DUH�RFFXUULQJ�RQ�WKH�%UDPSWRQ
(VNHU��ORFDWHG�ZLWKLQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�
��
7KH�2DN�5LGJHV�0RUDLQH�ZDV�IRUPHG�EHWZHHQ��������DQG��������\HDUV�DJR�ZKHQ�WZR

FRQYHUJLQJ�LFH�OREHV�UHFHGHG��RQH�WRZDUG�ZKDW�LV�QRZ�/DNH�2QWDULR�DQG�WKH�RWKHU�WRZDUG

ZKDW�LV�FXUUHQWO\�/DNH�6LPFRH��$V�WKHVH�VKHHWV�RI�LFH�PHOWHG��VDQG�DQG�JUDYHO�ZHUH

GHSRVLWHG�RQ�WKH�EHGURFN�EHWZHHQ�WKHP�IRUPLQJ�WKH�LQWHUOREDWH�2DN�5LGJHV�0RUDLQH���
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:LWKLQ�WKH�ZDWHUVKHGV��WKH�PLGGOH�DQG�ORZHU�VHFWLRQV�RI�WKH�6RXWK�6ORSH�DUH
FRPSOHWHO\�XUEDQL]HG�DQG�GRPLQDWHG�E\�UHVLGHQWLDO��FRPPHUFLDO��DQG�LQGXVWULDO
ODQG�XVHV��7KHVH�DUH�WKH�ROGHU�DUHDV�RI�WKH�&LWLHV�RI�7RURQWR�DQG�0LVVLVVDXJD�
����� 3HHO�3ODLQ
�
7KH�3HHO�3ODLQ�LV�D�OHYHO�WR�XQGXODWLQJ�WUDFW�RI�FOD\�VRLOV��$OWKRXJK�WKHUH�DUH
VRPH�ZHOO�GUDLQHG�VRLOV�ZLWKLQ�WKH�3HHO�3ODLQ��WKH�GRPLQDQW�VRLO�LV�WKH�ILQH�DQG
OHVV�ZHOO�GUDLQHG�3HHO�&OD\��&KDSPDQ�DQG�3XWQDP���������7KLV�PHDQV
LQILOWUDWLRQ�LV�ORZ�DQG�JURXQGZDWHU�VXSSO\�LV�OLPLWHG�DV�PRUH�SUHFLSLWDWLRQ�SRQGV
RQ�WKH�VXUIDFH��RU�LV�ORVW�WKURXJK�HYDSRUDWLRQ�RU�VXUIDFH�UXQRII��0DMRU
ZDWHUFRXUVHV��LQFOXGLQJ�(WRELFRNH�&UHHN��KDYH�FXW�ZHOO�GHILQHG�YDOOH\V�LQ�WKH
3HHO�3ODLQ�DQG�SURYLGH�GUDLQDJH�IRU�WKLV�UXQRII��&KDSPDQ�DQG�3XWQDP���������

+LVWRULFDOO\��WKH�3HHO�3ODLQ�LQFOXGHG�VHYHUDO�ODUJH�ZHWODQG�DUHDV�ZLWKLQ�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��6QHOO���������7KHVH�ZHWODQGV�ZRXOG
KDYH�EHHQ�LPSRUWDQW�LQ�WKH�DWWHQXDWLRQ�RI�IORZV�RYHU�WKH�RWKHUZLVH�LPSHUPHDEOH
3HHO�3ODLQ�VRLOV��7KHVH�ZHWODQGV�ZHUH�IRXQG�LQ�DUHDV�ZLWK�LPSHUIHFW�GUDLQDJH�DQG
IODW�VORSHV��SRVVLEO\�DVVRFLDWHG�ZLWK�ZDWHUFRXUVHV��&XUUHQWO\��WKHUH�DUH�QR�ODUJH�
QDWXUDO�GHSUHVVLRQV�ZLWK�VWDQGLQJ�ZDWHU�RQ�WKH�3HHO�3ODLQ��DOWKRXJK�GUDLQDJH�LV
LPSHUIHFW�LQ�PDQ\�RI�WKH�LQWHU�VWUHDP�DUHDV��&KDSPDQ�DQG�3XWQDP����������

2YHU�WLPH��ODQG�XVH�RQ�WKH�3HHO�3ODLQ�KDV�FKDQJHG�FRQVLGHUDEO\��7KH�FOD\�VRLOV�RI
WKH�3HHO�3ODLQ�ZHUH�IHUWLOH��,Q�WKH�QLQHWHHQWK�FHQWXU\�WKH�IRUHVWV�ZHUH�FOHDUHG�VR
WKH�ODQGV�FRXOG�EH�XVHG�E\�(XURSHDQ�VHWWOHUV�IRU�DJULFXOWXUH��+RZHYHU��RYHU�WKH
ODVW����\HDUV�RU�VR��PXFK�RI�WKLV�DJULFXOWXUDO�ODQG�KDV�EHHQ�XUEDQL]HG��7RGD\�
PRVW�RI�WKH�3HHO�3ODLQ�LV�FRYHUHG�ZLWK�LQGXVWULDO�DQG�UHVLGHQWLDO�GHYHORSPHQW��
������ ,URTXRLV�3ODLQ�

7KH�,URTXRLV�3ODLQ�ZDV�IRUPHG�GXULQJ�WKH�VWDJH�RI�JODFLDO�UHWUHDW�WKDW�IROORZHG
WKH�IRUPDWLRQ�RI�WKH�3HHO�3ODLQ��$ERXW��������\HDUV�DJR��PHOWLQJ�JODFLHUV�UDLVHG
ZDWHU�OHYHOV�LQ�WKH�DQFLHQW�/DNH�,URTXRLV��ZKDW�LV�FXUUHQWO\�NQRZQ�DV�/DNH
2QWDULR��7KLV�ODNH�H[WHQGHG�WR�SUHVHQW�GD\�'XQGDV�6WUHHW��ZKHUH�WKH�ULGJH�RI�WKH
/DNH�,URTXRLV�VKRUHOLQH�LV�IRXQG��:LWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV��WKLV�IHDWXUH�LV�PRVW�QRWLFHDEOH�LQ�WKH�.LSOLQJ�$YHQXH�'XQGDV�6WUHHW
DUHD��EXW�JHQHUDOO\�LV�QRW�HDVLO\�UHFRJQL]HG�LQ�WKH�ZDWHUVKHGV�

6RXWK�RI�WKH�DQFLHQW�VKRUHOLQH��/DNH�,URTXRLV�IRUPHG�D�VOLJKWO\�VORSLQJ�SODLQ�
7KH�VRLOV�RI�WKH�SODLQ�DUH�YDULDEOH��UDQJLQJ�IURP�FOD\V�WR�ODUJH�GHSRVLWV�RI�VDQG
DQG�JUDYHO�DVVRFLDWHG�ZLWK�WKH�DQFLHQW�VKRUHOLQH�DQG�EHDFK�EDUV��,Q�VRPH�FDVHV
WKH�GHSRVLWV�ZHUH�PLQHG��7KH�GHSRVLWV�DUH�KLJKO\�SHUPHDEOH�DQG�PD\�FRQWULEXWH
EDVHIORZ�WR�VWUHDPV�IORZLQJ�WKURXJK�WKH�DUHD��+RZHYHU��LPSHUPHDEOH�VXUIDFHV�
VXFK�DV�DVSKDOW�DQG�FRQFUHWH��KDYH�OLNHO\�LPSHGHG�LQILOWUDWLRQ�DQG�UHGXFHG
EDVHIORZ�GLVFKDUJH�WR�ZDWHUFRXUVHV�
75
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:LWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��WKH�,URTXRLV�3ODLQ�KDV�EHHQ
FRPSOHWHO\�XUEDQL]HG��7KH�YDOOH\�FRUULGRUV�UHPDLQ�WKH�RQO\�VLJQLILFDQW�RSHQ
VSDFH�DUHDV��0XFK�RI�WKH�GHYHORSPHQW�RFFXUUHG�EHIRUH�WKH�HIIHFWV�RI�XUEDQ
GUDLQDJH�RQ�ZDWHUFRXUVHV�RU�JURXQGZDWHU�ZDV�FRQVLGHUHG��WKXV��VPDOO�VWUHDPV
WKDW�RQFH�GUDLQHG�WKLV�DUHD�KDYH�EHHQ�EXULHG�RU�FKDQQHOL]HG��7KH�LPSHUYLRXV
VXUIDFHV�FDXVHG�E\�EXLOGLQJV�DQG�URDGV�RQ�WKH�,URTXRLV�3ODLQ�OLPLWV�WKH�DPRXQW�RI
SUHFLSLWDWLRQ�WKDW�HQWHUV�WKH�JURXQG��7KH�UHVXOW�LV�DQ�LQFUHDVH�LQ�VXUIDFH�UXQRII�WR
VWUHDPV�ZKLFK�PD\�FDXVH�HURVLRQ��IORRGLQJ��LPSDLUHG�ZDWHU�TXDOLW\��RU�GHJUDGHG
DTXDWLF�KDELWDWV�

7KH�6RXWK�6ORSH��3HHO�3ODLQ��DQG�,URTXRLV�3ODLQ�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKH
QDWXUDO�KHULWDJH�V\VWHP��)RU�H[DPSOH��WKH�6RXWK�6ORSH�DQG�,URTXRLV�3ODLQ
UHFKDUJH�JURXQGZDWHU�DQG�SURYLGH�EDVHIORZ�WR�VWUHDPV�ZKLOH��KLVWRULFDOO\��WKH
3HHO�3ODLQ�SURYLGHG�ZHWODQG�KDELWDW��7KH�SODLQV�KDYH�DOVR�SURYLGHG�WKH�EDVLV�IRU
SURVSHULW\�LQ�WKH�ZDWHUVKHGV�DV�WKH�3HHO�3ODLQ¶V�IHUWLOH�VRLOV�ZHUH�VXLWDEOH�IRU
DJULFXOWXUH��DQG�H[WUDFWLRQ�DFWLYLWLHV�RFFXUUHG�RQ�WKH�6RXWK�6ORSH��,Q�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��KRZHYHU��WKHVH�IXQFWLRQV�KDYH
GLPLQLVKHG�DV�H[WHQVLYH�XUEDQ�GHYHORSPHQW�KDV�RFFXUUHG�RQ�WKH�SODLQV��7KH
H[FHSWLRQ�LV�WKH�6RXWK�6ORSH�LQ�WKH�KHDGZDWHU�DUHD�RI�(WRELFRNH�&UHHN��ZKLFK
UHPDLQV�D�UXUDO�DUHD��
��� (6.(56

$Q�HVNHU�LV�D�ORQJ��ZLQGLQJ�ULGJH�RI�VDQG�DQG�JUDYHO�WKDW�ZDV�GHSRVLWHG�E\
JODFLDO�PHOWZDWHUV�ZKLFK�IORZHG�WKURXJK�FUHYDVVHV�DQG�FKDQQHOV�ZLWKLQ�RU
EHQHDWK�DQ�LFH�VKHHW��7KH�(WRELFRNH�&UHHN�ZDWHUVKHG�FRQWDLQV�WKH�RQO\�HVNHU�LQ
7KH�7RURQWR�DQG�5HJLRQ�&RQVHUYDWLRQ�$XWKRULW\¶V�MXULVGLFWLRQ�

7KH�%UDPSWRQ�(VNHU��ORFDWHG�LQ�WKH�&LW\�RI�%UDPSWRQ��H[WHQGV�LQ�D�VRXWKHDVWHUO\
GLUHFWLRQ�IURP�DURXQG�+HDUW�/DNH�LQ�WKH�QRUWK�WR�MXVW�VRXWK�RI�4XHHQ�6WUHHW��0DS
����7KH�HVNHU�LV�HORQJDWHG�DQG�OLQHDU�LQ�VKDSH��DSSUR[LPDWHO\�HLJKW�NLORPHWUHV
ORQJ��XS�WR�����NLORPHWUHV�ZLGH��DQG�KDV�D�VXUIDFH�UHOLHI�RI����WR����PHWUHV��,W
ZDV��IRUPHG�GXULQJ�WKH�UHWUHDW�RI�WKH�/DNH�2QWDULR�LFH�OREH�IURP�WKH�%UDPSWRQ
DUHD��*DUWQHU�/HH�DQG�$VVRF����������,W�LV�FRPSRVHG�RI�FRDUVH�JODFLRIOXYLDO�VDQGV
DQG�JUDYHOV�DQG�LV�FDSSHG�E\�D�OD\HU�RI�FOD\�WLOO��0RUULVRQ�%HDWW\�/LPLWHG�HW�DO��
������

7KH�VDQGV�DQG�JUDYHOV�RI�WKH�%UDPSWRQ�(VNHU�KROG�DQG�SXULI\�ZDWHU�DV�LW
SHUFRODWHV�GRZQZDUG��PDNLQJ�WKH�HVNHU�DQ�DTXLIHU�DQG�D�JURXQGZDWHU�UHVRXUFH�
7KH�HVNHU�DOVR�SURYLGHV�D�VRXUFH�RI�ZDWHU�IRU�6SULQJ�&UHHN��,Q�WKH�SDVW��WKH�HVNHU
ZDV�DQ�H[FHOOHQW�DTXLIHU�IRU�ZHOO�ZDWHU�VXSSOLHV��LQFOXGLQJ�PXQLFLSDO�ZHOOV�IRU
WKH�7RZQ�RI�%UDPSWRQ��,Q�������WKH�PXQLFLSDO�ZHOO�ZDV�UHSODFHG�E\�WKH�6RXWK
3HHO�:DWHU�'LVWULEXWLRQ�6\VWHP�ZKLFK�VXSSOLHV�ZDWHU�IURP�/DNH�2QWDULR�WR�DUHD
UHVLGHQWV��02(���������
76
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5HFRJQL]LQJ�WKH�HVNHU¶V�LPSRUWDQW�IXQFWLRQV��LQ�LWV�2IILFLDO�3ODQ��WKH�&LW\�RI
%UDPSWRQ�KDV�GHVLJQDWHG�WKH�HVNHU�DQ�³(QYLURQPHQWDOO\�6HQVLWLYH�$UHD�´
GHILQHG�DV�DQ�DUHD�ZLWK�QDWXUDO�IHDWXUHV�RU�HFRORJLFDO�IXQFWLRQV�RI�VXFK
VLJQLILFDQFH�DV�WR�ZDUUDQW�WKHLU�SURWHFWLRQ�RU�SUHVHUYDWLRQ��7KHVH�DUHDV�PD\
SURYLGH�DQFLOODU\�EHQHILW�IRU�VFLHQWLILF�UHVHDUFK��HGXFDWLRQ��RU�UHFUHDWLRQ��&LW\�RI
%UDPSWRQ���������7KH�EXULHG�HVNHU�KDV�DOVR�EHHQ�GHVLJQDWHG�DQ�HDUWK�VFLHQFH
$UHD�RI�1DWXUDO�DQG�6FLHQWLILF�,QWHUHVW��$16,��E\�WKH�2QWDULR�0LQLVWU\�RI
1DWXUDO�5HVRXUFHV�

,Q�DGGLWLRQ�WR�JURXQGZDWHU��WKH�HVNHU�LV�DQ�LPSRUWDQW�VRXUFH�RI�DJJUHJDWH��7KH
HVNHU�KDV�EHHQ�PLQHG�IRU�PDQ\�\HDUV��DQG�LW�LV�H[SHFWHG�WKDW�H[WUDFWLRQ�ZLOO
FRQWLQXH�RQ�SDUWV�RI�WKH�HVNHU�IRU�WKH�QH[W����WR����\HDUV��.QR[�0DUWLQ�.UHWFK
/WG����������&XUUHQWO\��WKHUH�LV�RQO\�RQH�DFWLYH�SLW�RQ�WKH�%UDPSWRQ�(VNHU�
ORFDWHG�ZHVW�RI�+LJKZD\�����DQG�VRXWK�RI�%RYDLUG�'ULYH�

7KH�%UDPSWRQ�(VNHU�LV�VFDWWHUHG�ZLWK�VPDOO�ODNHV�DQG�SRQGV��UHPQDQWV�RI�IRUPHU
JUDYHO�SLWV�ZKLFK�KDYH�ILOOHG�LQ�ZLWK�JURXQGZDWHU��7KHVH�ZDWHUERGLHV�DUH�XVXDOO\
VXUURXQGHG�E\�UHVLGHQWLDO�GHYHORSPHQW�RU�SDUNODQG�DQG�VHUYH�DHVWKHWLF�RU
UHFUHDWLRQDO�SXUSRVHV��3UHVHQWO\��SODQQLQJ�LV�XQGHU�ZD\�WR�GHYHORS�WKH�ODQG
DURXQG�(VNHU�/DNH�1RUWK�DQG�(VNHU�/DNH�6RXWK��SULPDULO\�IRU�UHVLGHQWLDO
SXUSRVHV�

'HVSLWH�UHFRJQLWLRQ�RI�WKH�HVNHU¶V�YDOXDEOH�QDWXUDO�IXQFWLRQV�E\�WKH�&LW\�RI
%UDPSWRQ�DQG�WKH�0LQLVWU\�RI�1DWXUDO�5HVRXUFHV��WKHVH�IXQFWLRQV�PD\�EH
WKUHDWHQHG�E\�FRQWLQXLQJ�XUEDQ�GHYHORSPHQW�DQG�PLQLQJ�DFWLYLWLHV��&XUUHQWO\��DW
OHDVW����SHUFHQW�RI�WKH�HVNHU�LV�FRYHUHG�E\�XUEDQ�GHYHORSPHQW��$V�XUEDQ
GHYHORSPHQW�FRQWLQXHV��PRUH�RI�WKH�HVNHU�ZLOO�EH�FRYHUHG�E\�LPSHUPHDEOH
VXUIDFHV�ZKLFK�ZLOO�OLNHO\�DOWHU�LWV�K\GURORJLFDO�IXQFWLRQV��:LWK�UHJDUG�WR�WKH
LPSDFWV�RI�PLQLQJ��WKH�0LQLVWU\�RI�WKH�(QYLURQPHQW�UHSRUWHG�LQ������WKDW
H[WHQVLYH�H[FDYDWLRQ�GLG�QRW�DSSHDU�WR�KDYH�VLJQLILFDQWO\�DOWHUHG�WKH�K\GURORJLFDO
FKDUDFWHULVWLFV�RI�WKH�DTXLIHU��02(���������7KH�LPSDFW�RI�JURXQGZDWHU
H[WUDFWLRQ�KDV�DOVR�EHHQ�VWXGLHG��EXW�QR�FRQFOXVLRQV�KDYH�EHHQ�PDGH�RQ�LWV
SRWHQWLDO�WR�DIIHFW�EDVHIORZ�WR�VWUHDPV��,W�LV�OLNHO\��KRZHYHU��WKDW�ERWK
GHYHORSPHQW�DQG�DJJUHJDWH�H[WUDFWLRQ�RQ�WKH�HVNHU�KDYH�KDG�QHJDWLYH�LPSDFWV�RQ
JURXQGZDWHU�DQG�SRWHQWLDO�EDVHIORZ�RI�WKH�(WRELFRNH�&UHHN��DOWKRXJK�IXUWKHU
VWXG\�ZRXOG�EH�UHTXLUHG�WR�FRQILUP�WKH�H[WHQW�RI�WKH�LPSDFWV��
��� 9$//(<�$1'�675($0�&255,'256

9DOOH\�DQG�VWUHDP�FRUULGRUV�DUH�IHDWXUHV�DVVRFLDWHG�ZLWK�FXUUHQW�DQG�KLVWRULF
ULYHU�V\VWHPV��9DOOH\�FRUULGRUV�FDQ�EH�YLVXDOO\�LGHQWLILHG�E\�D�GLVWLQFW�SK\VLFDO
ODQGIRUP�ZKLFK�GLIIHUV�IURP�WKH�VXUURXQGLQJ�ODQGVFDSH��6WUHDP�FRUULGRUV�DUH
JHQHUDOO\�GLVWLQJXLVKHG�E\�WKH�SUHVHQFH�RI�D�ZDWHUFRXUVH�DQG�DQ�DVVRFLDWHG�IORRG
SODLQ��EXW�FDQQRW�EH�YLVXDOO\�LGHQWLILHG�IURP�WKH�VXUURXQGLQJ�ODQGVFDSH��7KXV�
YDOOH\�FRUULGRUV�DUH�GLVWLQJXLVKHG�IURP�VWUHDP�FRUULGRUV�E\�WKH�SUHVHQFH�RI�D
GLVWLQFW�ODQGIRUP�
77
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78

$V�QDWXUDO�ZDWHU�FROOHFWLRQ�V\VWHPV��YDOOH\�DQG�VWUHDP�FRUULGRUV�DUH�LPSRUWDQW
FRPSRQHQWV�RI�WKH�QDWXUDO�KHULWDJH�V\VWHP��1DWXUDO�SURFHVVHV�LQIOXHQFH�WKHLU
IRUP��IHDWXUHV��DQG�IXQFWLRQV��7KH\�DUH�G\QDPLF�V\VWHPV�WKDW�FRQYH\�DQG�SURYLGH
VWRUDJH�RI�VWRUP�DQG�PHOW�ZDWHUV��DQG�FDQ�EH�LPSRUWDQW�DUHDV�IRU�JURXQGZDWHU
UHFKDUJH�DQG�GLVFKDUJH��9DOOH\�DQG�VWUHDP�FRUULGRUV�SURYLGH�PDQ\�LPSRUWDQW
K\GURORJLF�DQG�RWKHU�HFRORJLFDO�IXQFWLRQV�LQFOXGLQJ�WKH�IROORZLQJ��

C &RQYH\DQFH�DQG�SURYLVLRQ�RI�VWRUDJH�IRU�VWRUP�DQG�PHOW�ZDWHUV�
C 5HFKDUJH�DQG�GLVFKDUJH�DUHDV�IRU�JURXQGZDWHU�
C 1XWULHQW�DQG�VHGLPHQW�WUDQVSRUW�
C 3URYLVLRQ�RI�ILVK�DQG�ZLOGOLIH�KDELWDW�DQG�PLJUDWLRQ�URXWHV�
C $LU�TXDOLW\�LPSURYHPHQW�
C 1RLVH�OHYHO�DWWHQXDWLRQ�
C &UHDWLRQ�RI�PLFURFOLPDWHV��DQG
C 0DLQWDLQLQJ�D�JHQHWLF�SRRO�IRU�QDWLYH�IORUD�DQG�IDXQD��075&$��������

,Q�DGGLWLRQ�WR�WKHLU�HQYLURQPHQWDO�EHQHILWV��WKH�PDLQWHQDQFH�DQG�HQKDQFHPHQW�RI
YDOOH\�DQG�VWUHDP�FRUULGRUV�FDQ�SURYLGH�PDQ\�UHFUHDWLRQDO�DQG�HFRQRPLF
EHQHILWV��7KHVH�FRUULGRUV�RIWHQ�SURYLGH�RSSRUWXQLWLHV�IRU�RXWGRRU�UHFUHDWLRQ�VXFK
DV�ZDONLQJ��F\FOLQJ��DQG�RWKHU�WUDLO�UHODWHG�DFWLYLWLHV��7KH�JUHHQZD\�SRWHQWLDO�RI
YDOOH\�DQG�VWUHDP�FRUULGRUV�DOVR�RIIHUV�LPSRUWDQW�HFRQRPLF�RSSRUWXQLWLHV
WKURXJK��IRU�H[DPSOH��DWWUDFWLQJ�SULYDWH�LQYHVWPHQW�LQ�DUHDV�DGMDFHQW�WR�WKHVH
FRUULGRUV��

:LWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��PDQ\�KHDGZDWHU�WULEXWDULHV
DQG�WKHLU�DVVRFLDWHG�YDOOH\�DQG�VWUHDP�FRUULGRUV�KDYH�EHHQ�ORVW�WKURXJK�WKH
ILOOLQJ�RI�YDOOH\�VORSHV�DQG�IORRG�SODLQV�DQG�WKH�SLSLQJ�DQG�FKDQQHOL]LQJ�RI
ZDWHUFRXUVHV��,Q�WKH�SDVW��WKHVH�DFWLYLWLHV�ZHUH�IUHTXHQWO\�SUDFWLVHG�DV�WKHVH�ODQGV
ZHUH�YLHZHG�DV�REVWDFOHV�WR�DJULFXOWXUH�DQG�XUEDQ�GHYHORSPHQW��7RGD\��WKH
75&$�UHJXODWHV�WKH�DOWHUDWLRQ�RI�ZDWHUFRXUVHV��FRQVWUXFWLRQ�LQ�WKH�IORRG�SODLQ�
DQG�SODFLQJ�ILOO�ZLWKLQ�YDOOH\�DQG�VWUHDP�FRUULGRUV��DV�VKRZQ�E\�0DS����LQ
&KDSWHU�����

'HVSLWH�KLVWRULF�SUDFWLFHV��VRPH�YDOOH\�FRUULGRUV�UHPDLQ�LQ�WKH�ZDWHUVKHGV��,Q�WKH
VRXWK�SDUW�RI�WKH�0LPLFR�&UHHN�ZDWHUVKHG��D�ZHOO�IRUPHG�YDOOH\�LV�SUHVHQW�
+RZHYHU��XSVWUHDP�RI�'HUU\�5RDG��WKH�YDOOH\�V\VWHP�LV�YHU\�VKDOORZ�

'XH�WR�WKH�ODUJHU�VL]H�RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�DQG�WKH�JUHDWHU
VWUHDPIORZV��WKH�YDOOH\�V\VWHPV�DUH�PRUH�SURQRXQFHG�WKDQ�WKRVH�IRXQG�DORQJ
0LPLFR�&UHHN��,Q�WKH�KHDGZDWHU�DUHDV��WKHUH�DUH�VHYHUDO�VWUHWFKHV�ZLWK�ZHOO
GHILQHG�YDOOH\�ZDOOV�DQG�IORRG�SODLQV��7KH�VWHHSHVW�YDOOH\�ZDOOV�DORQJ�(WRELFRNH
&UHHN�DUH�IRXQG�LQ�WKH�ORZHU�SDUW�RI�WKH�ZDWHUVKHG��VRXWK�RI�+LJKZD\������+HUH�
WKH�YDOOH\�ZDOOV�DUH�QLQH�WR����PHWUHV�KLJK�DQG�WKH�XQGHUO\LQJ�VKDOH�EHGURFN�LV
H[SRVHG�

�� 6HH�%R[���IRU�IXUWKHU�GLVFXVVLRQ�
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7KH�ODQGIRUPV�GLVFXVVHG�LQ�WKLV�FKDSWHU��WKH�SODLQV��WKH�%UDPSWRQ�(VNHU��DQG�WKH
YDOOH\�DQG�VWUHDP�FRUULGRUV��DUH�LPSRUWDQW�FRPSRQHQWV�RI�WKH�QDWXUDO�KHULWDJH
V\VWHP��2I�SDUWLFXODU�HPSKDVLV�LQ�WKLV�VHFWLRQ�KDV�EHHQ�WKHLU�K\GURORJLF
IXQFWLRQV�DQG�FRQWULEXWLRQ�WR�WKH�PRYHPHQW�RI�ZDWHU�DFURVV�WKH�ODQGVFDSH��LQWR
WKH�JURXQG��DQG�XS�WR�WKH�DWPRVSKHUH��7KHVH�ODQGIRUPV�DOVR�SURYLGH�GLUHFW
EHQHILWV�WR�KXPDQV��7KH�SODLQV�SURYLGH�WRSRJUDSK\�DQG�VRLOV�VXLWDEOH�IRU
DJULFXOWXUH��WKH��%UDPSWRQ�(VNHU�SURYLGHV�DJJUHJDWH�IRU�GHYHORSPHQW��DQG�YDOOH\
DQG�VWUHDP�FRUULGRUV�SURYLGH�RSSRUWXQLWLHV�IRU�RXWGRRU�UHFUHDWLRQ��DPRQJ�RWKHU
WKLQJV���+RZHYHU��KLVWRULF�VHWWOHPHQW��DJULFXOWXUH��DQG�PRUH�UHFHQWO\��H[WHQVLYH
XUEDQ�GHYHORSPHQW��KDYH�LPSDFWHG�WKH�IXQFWLRQLQJ�RI�DOO�WKHVH�ODQGIRUPV���)RU
H[DPSOH��GHVSLWH�WKH�QXPHURXV�EHQHILWV�YDOOH\�DQG�VWUHDP�FRUULGRUV�SURYLGH�
ILOOLQJ��EXU\LQJ��SLSLQJ��DQG�RWKHU�ZDWHUFRXUVH�DOWHUDWLRQV�KDYH�UHVXOWHG�LQ�D�ORVV
RI�WKHVH�FRUULGRUV�DQG�WKH�DVVRFLDWHG�UHGXFWLRQ�LQ�WHUUHVWULDO��ULSDULDQ��DQG�DTXDWLF
KDELWDW��VSHFLHV�GLYHUVLW\��QDWXUDO�FRUULGRUV�IRU�WKH�PRYHPHQW�RI�ZLOGOLIH��DQG�D
GLVUXSWLRQ�RI�WKH�K\GURORJLF�F\FOH�
79
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:DWHU�LV�D�YLWDO�DQG�LQWHJUDWLQJ�FRPSRQHQW�RI�WKH�QDWXUDO�KHULWDJH�V\VWHP��DQG�LW
LV�DW�WKH�KHDUW�RI�ZDWHUVKHG�PDQDJHPHQW�DFWLYLWLHV��:DWHU�LV�HVVHQWLDO�IRU�WKH
PRYHPHQW�RI�PLQHUDOV�LQ�WKH�DLU�DQG�WKURXJK�WKH�VRLO��:DWHU�FDQ�FDXVH�HURVLRQ�DQG
FRQWULEXWH�WR�RWKHU�SK\VLFDO�SURFHVVHV�WKDW�VKDSH�ODQGIRUPV��,W�LV�WKH�FRQVWLWXHQW
RI�DOO�OLYLQJ�WKLQJV�DQG�IRUPV�WKH�EDVLV�IRU�PDQ\�KDELWDWV��7KLV�FKDSWHU�GHVFULEHV
WKH�TXDQWLW\�DQG�TXDOLW\�RI�VXUIDFH�DQG�JURXQGZDWHU�ZLWKLQ�WKH�ZDWHUVKHGV�

7KH�K\GURORJLF�F\FOH�GHVFULEHV�WKH�PRYHPHQW�RI�ZDWHU��:DWHU�YDSRXU�LQ�WKH
DWPRVSKHUH�LV�UHOHDVHG�E\�RFHDQV��ULYHUV��DQG�ODNHV�WKURXJK�HYDSRUDWLRQ��DQG�E\
SODQWV�LQ�WKH�SURFHVV�RI�WUDQVSLUDWLRQ��:DWHU�YDSRXU�ULVHV��FRROV��DQG�FRQGHQVHV
WR�IRUP�FORXGV�DQG�JHQHUDWH�SUHFLSLWDWLRQ��UDLQ�DQG�VQRZ���2QFH�RQ�WKH�JURXQG�
WKLV�SUHFLSLWDWLRQ�HLWKHU�VHHSV�LQWR�WKH�JURXQG��LQILOWUDWLRQ��RU�IORZV�RYHUODQG�WR
VXUIDFH�ZDWHUFRXUVHV�DQG�ZDWHU�ERGLHV��UXQRII���7KLV�QDWXUDO��VHOI�VXVWDLQLQJ
FLUFXODWLRQ�RI�ZDWHU�IURP�RFHDQV��ODNHV��DQG�ULYHUV�WR�WKH�DWPRVSKHUH��WR�WKH
HDUWK��DQG�EDFN�WR�VXUIDFH�ZDWHUV��LV�LOOXVWUDWHG�LQ�)LJXUH���
)LJXUH����7KH�+\GURORJLF�&\FOH
81

7KH�PRYHPHQW�RI�ZDWHU�WKURXJK�WKH�K\GURORJLF�F\FOH�DIIHFWV�DQG��LQ�WXUQ��LV
DIIHFWHG�E\�FOLPDWH��ODQG��YHJHWDWLRQ��DQG�KXPDQ�XVHV�RI�WKH�ODQG��(OHPHQWV�RI
FOLPDWH��VXFK�DV�SUHFLSLWDWLRQ�DQG�WHPSHUDWXUH��LQIOXHQFH�WKH�DPRXQW�DQG�IRUP�RI
ZDWHU�LQ�WKH�F\FOH��&KDUDFWHULVWLFV�RI�ODQG��VXFK�DV�VRLO�DQG�VORSH��LQIOXHQFH�WKH
PRYHPHQW�RI�ZDWHU�ZLWKLQ�WKH�F\FOH��9HJHWDWLRQ�FDQ�DIIHFW�WKH�K\GURORJLF�F\FOH�DV
LW�DEVRUEV�DQG�WUDQVSLUHV�ZDWHU��/DQG�XVH�DOVR�DIIHFWV�WKH�PRYHPHQW�DQG�TXDOLW\�RI
ZDWHU��XUEDQ�GHYHORSPHQW�LQFUHDVHV�VXUIDFH�UXQRII�GXH�WR�ORVV�RI�SHUPHDEOH�DUHD�
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,Q�ZDWHUVKHG�PDQDJHPHQW��D�VLJQLILFDQW�LVVXH�LV�ZKHWKHU�PHOWLQJ�VQRZ�DQG�UDLQIDOO
LQILOWUDWH�WR�UHFKDUJH�JURXQGZDWHU��DUH�VWRUHG�RQ�WKH�VXUIDFH�WR�HYDSRUDWH��RU�IORZ
RYHUODQG�WR�UXQRII�LQWR�ODNHV�DQG�ZDWHUFRXUVHV��7KH�URXWH�WKDW�SUHFLSLWDWLRQ�WDNHV
GHSHQGV�RQ�D�QXPEHU�RI�IDFWRUV�LQFOXGLQJ�VORSH��VRLOV��YHJHWDWLRQ��DQG�ODQG�XVH�
��� �*5281':$7(5
���

*URXQGZDWHU�LV�DQ�HVVHQWLDO�FRPSRQHQW�RI�WKH�K\GURORJLF�F\FOH��*URXQGZDWHU
RULJLQDWHV�DV�SUHFLSLWDWLRQ�WKDW�IDOOV�WR�WKH�JURXQG��LQILOWUDWHV��DQG�PRYHV�GRZQ
WKURXJK�WKH�VRLO�WR�PHHW�WKH�]RQH�RI�VDWXUDWLRQ�RU�ZDWHU�WDEOH��$W�WKH�ZDWHU�WDEOH�
ZDWHU�ILOOV�WKH�SRUH�VSDFHV�EHWZHHQ�WKH�VRLO�SDUWLFOHV�RU�FUHYLFHV�DQG�FUDFNV�LQ
EHGURFN��$�GHSRVLW�RI�FRDUVH�PDWHULDO�RU�FUDFN�LQ�EHGURFN�WKDW�LV�VDWXUDWHG�ZLWK
ZDWHU�LV�FDOOHG�DQ�DTXLIHU��7KH�DPRXQW�RI�ZDWHU�LQ�DQ�DTXLIHU�GHSHQGV�RQ�WKH�VL]H
DQG�FRPSDFWLRQ�RI�WKH�VRLO�SDUWLFOHV��DQG�WKH�VL]H�RI�WKH�GHSRVLW��

$V�JURXQGZDWHU�PRYHV�WKURXJK�RQH�RU�PRUH�JHRORJLF�OD\HUV��LW�FDQ�HYHQWXDOO\
GLVFKDUJH��RU�VHHS�RXW��LQWR�YDOOH\V��VWUHDPV��ODNHV��RU�ZHWODQGV��,Q�WKLV�ZD\�
JURXQGZDWHU�SURYLGHV�WKH�EDVHIORZ�IRU�PDQ\�VWUHDPV�DQG�FDQ�UHJXODWH�IDFWRUV
VXFK�DV�ZDWHU�TXDQWLW\�LQ�WKH�VXPPHU��TXDOLW\��DQG�WHPSHUDWXUH��7KLV�PRYHPHQW
RI�ZDWHU�IURP�SUHFLSLWDWLRQ��LQWR�WKH�VRLO��WR�WKH�ZDWHU�WDEOH��DQG�EDFN�WR�WKH
VXUIDFH��IRUPV�WKH�JURXQGZDWHU�FRPSRQHQW�RI�WKH�K\GURORJLF�F\FOH��

*URXQGZDWHU�LV�WKH�VRXUFH�RI�GULQNLQJ�ZDWHU�IRU�KHDGZDWHU�FRPPXQLWLHV�LQ�WKH
(WRELFRNH�&UHHN�ZDWHUVKHG��6XSSOLHV�RI�JURXQGZDWHU�FDQ�EH�GLPLQLVKHG�WKURXJK
H[WUDFWLRQ�WR�PHHW�GHPDQGV�IRU�GULQNLQJ�ZDWHU��RU�WKURXJK�DQ�LPSDLUPHQW�LQ
TXDOLW\��1LWUDWHV��EDFWHULD��SHVWLFLGHV��FKORULGHV��DQG�FRPSOH[�FRQWDPLQDQWV��DUH
SRWHQWLDO�IRUPV�RI�JURXQGZDWHU�FRQWDPLQDWLRQ��
82
������ *URXQGZDWHU�4XDQWLW\

,Q�WKH�ZDWHUVKHGV��WKHUH�DUH�EHGURFN�DQG�RYHUEXUGHQ���DTXLIHUV��,QIRUPDWLRQ�RQ
PDMRU�NQRZQ�RYHUEXUGHQ�DTXLIHUV�LV�DYDLODEOH�IRU�WKH�7RZQ�RI�&DOHGRQ�DQG�WKH
&LW\�RI�%UDPSWRQ��$OWKRXJK�RWKHU�VRXUFHV�RI�GDWD��VXFK�DV�0LQLVWU\�RI�WKH
(QYLURQPHQW�UHFRUGV�IRU�ZDWHU�ZHOOV��FRXOG�VXSSOHPHQW�WKLV�LQIRUPDWLRQ�
H[DPLQDWLRQ�RI�WKHVH�UHFRUGV�LV�EH\RQG�WKH�VFRSH�RI�WKLV�VWXG\��,QYHVWLJDWLRQV�RI
RWKHU�PDMRU�DTXLIHUV�PD\�QHHG�WR�EH�XQGHUWDNHQ�LQ�WKH�IXWXUH�

7KH�4XHHQVWRQ�DQG�*HRUJLDQ�%D\�)RUPDWLRQV�DUH�WKH�PDLQ�EHGURFN�DTXLIHUV�LQ�WKH
ZDWHUVKHGV��,Q�VRXWK�FHQWUDO�&DOHGRQ��WKH�4XHHQVWRQ�)RUPDWLRQ�FRQVLVWV�RI�UHG
VKDOHV�ZKLFK�XQGHUOLH�PXFK�RI�WKH�3HHO�3ODLQ��%RWK�WKH�4XHHQVWRQ�DQG�'XQGDV
6KDOHV�DUH�UHODWLYHO\�GHQVH�DQG�GR�QRW�WUDQVPLW�ZDWHU�ZHOO��5HJLRQ�RI�3HHO���������
7KH�ZHOOV�ORFDWHG�LQ�WKHVH�DUHDV�DUH�ORZ�\LHOG�GRPHVWLF�ZHOOV�ZKLFK�JHQHUDOO\
\LHOG�OHVV�WKDQ����OLWUHV�SHU�PLQXWH�
��
�2YHUEXUGHQ�UHIHUV�WR�XQFRQVROLGDWHG�VRLOV�GHSRVLWHG�RQ�WRS�RI�EHGURFN�E\�PHOWLQJ�JODFLHUV��7KH�

RYHUEXUGHQ�FDQ�UDQJH�LQ�WKLFNQHVV�DQG�LQILOWUDWLRQ�FDSDFLW\�
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7KH�IROORZLQJ�PDMRU�NQRZQ�RYHUEXUGHQ�DTXLIHUV�KDYH�EHHQ�IRXQG�ZLWKLQ��RU
SDUWLDOO\�ZLWKLQ��WKH�ERXQGDULHV�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�
0D\ILHOG��/RZHU�6QHOJURYH�DQG�7HUUD�&RWWD�&KHOWHQKDP��6QHOJURYH��6DQGKLOO�
:LOGILHOG�DQG�*RUH�$TXLIHUV��DQG�WKH�%UDPSWRQ�(VNHU��7KHVH�DTXLIHUV�DUH
GHVFULEHG�LQ�7DEOH�����DQG�VKRZQ�RQ�0DS����2YHUEXUGHQ�$TXLIHUV�

*URXQGZDWHU�GRHV�QRW�IROORZ�ZDWHUVKHG�ERXQGDULHV��&RQVHTXHQWO\��WKH�DTXLIHUV
PD\�EH�ORFDWHG�RQO\�SDUWLDOO\�ZLWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV��)XUWKHU�VWXG\�ZRXOG�EH�UHTXLUHG�WR�LGHQWLI\�DUHDV�RI�JURXQGZDWHU
UHFKDUJH�DQG�GLVFKDUJH�DQG�WR�GHWHUPLQH�ZKDW�H[WHQW�WKHVH�DTXLIHUV�SURYLGH
EDVHIORZ�WR�WKH�FUHHNV�
7$%/(������0DMRU�2YHUEXUGHQ�$TXLIHUV�:LWKLQ�
WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�:DWHUVKHGV*

$48,)(5 :$7(56+(' '(6&5,37,21
'(37+�72� 723
2)� $48,)(5�

�%(/2:�*5281'
/(9(/ �

7<3,&$/� :(//

<,(/'6�
�3(5�0,187( �

6$1'+,//� $48,)(5 (WRELFRNH
&UHHN

6KDOORZ�ZDWHU��EHDULQJ�JUDQXODU
GHSRVLWV��0XFK�RI�WKLV�DTXLIHU�LV
XQGHU�DUWHVLDQ�FRQGLWLRQV�

�����PHWUHV ������OLWUHV

61(/*529(
$48,)(5

(WRELFRNH�
&UHHN

*UDQXODU�OHQVHV�ZLWKLQ�WKH�VLOW\
FOD\�WLOO�

�����PHWUHV ������OLWUHV�XS�WR
!����LQ�WKH�ZHVW

/2:(5
61(/*529(
$1'� 7(55$
&277$ �
&+(/7(1+$0
$48,)(5

(WRELFRNH
&UHHN

:HOOV�LQ�WKLV�DUHD�JHQHUDOO\
FRPSOHWHG�LQ�PHGLXP�VDQG�DQG
JUDYHOO\�VDQG�EHORZ�WKLFN�VLOW�DQG
FOD\�XQLWV�

������PHWUHV ���!����OLWUHV

0$<),(/'� $48,)(5 (WRELFRNH
&UHHN

6DQG�DQG�JUDYHO�GHSRVLWHG�LQ�D
EXULHG�EHGURFN�YDOOH\�
$�EHOW�RI�VLOW�DQG�FOD\�XQLWV
VXUURXQGV�VDQGV�
6HYHUDO�KLJK�FDSDFLW\�PXQLFLSDO
ZHOOV�ZHUH�GHYHORSHG�LQ�WKLV
DTXLIHU�LQ�%UDPSWRQ�

!���PHWUHV !����OLWUHV

%5$03721� (6.(5 (WRELFRNH
&UHHN

6DQG�DQG�JUDYHO�PDWHULDOV� ��� ���������OLWUHV

*25(� $48,)(5 ** 0LPLFR
&UHHN

,V�SDUWLDOO\�RYHUODLQ�E\�DQRWKHU
DTXLIHU��WKH�:LOGILHOG�

������PHWUHV ����OLWUHV

:,/'),(/'

$48,)(5
0LPLFR
&UHHN

*HQHUDOO\�FOD\�WLOO��VLOW\�VDQG�
6RPH�ZHOO�UHFRUGV�LQGLFDWH�PRUH
JUDQXODU�GHSRVLWV�

������PHWUHV ������OLWUHV

6RXUFH��$GDSWHG�IURP�5HJLRQ�RI�3HHO��3ODQQLQJ�'HSDUWPHQW�������
*����� ,QIRUPDWLRQ�LV�QRW�DYDLODEOH�IRU�WKH�&LWLHV�RI�0LVVLVVDXJD�DQG�7RURQWR�
**   ,QIRUPDWLRQ�RQ�WKH�*RUH�$TXLIHU�ZDV�REWDLQHG�IURP��0LQLVWU\�RI�WKH�(QYLURQPHQW�������
83
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*URXQGZDWHU�UHFKDUJH�LV�LPSRUWDQW�IRU�WKH�PDLQWHQDQFH�RI�DTXLIHUV��7KH�PDMRU
VRXUFHV�RI�DTXLIHU�UHFKDUJH�DUH�WKH�LQILOWUDWLRQ�RI�VXUIDFH�ZDWHUV�DQG�PRYHPHQW
RI�ZDWHU�EHWZHHQ�DTXLIHUV��7KH�DPRXQW�RU�UDWH�RI�UHFKDUJH�GHSHQGV�RQ�D�QXPEHU
RI�IDFWRUV�LQFOXGLQJ�WKH�IROORZLQJ�

C 6RLO�SHUPHDELOLW\�DQG�WKLFNQHVV�
C 7RSRJUDSK\�
C 9HJHWDWLRQ�W\SH�DQG�FRYHUDJH�
C /DQG�XVH�
C 6RLO�W\SH�DQG�PRLVWXUH�FRQGLWLRQV�ZLWKLQ�XQVDWXUDWHG�]RQHV�
C 'HSWK�WR�WKH�ZDWHU�WDEOH�
C ,QWHQVLW\��GXUDWLRQ��DQG�VHDVRQDO�GLVWULEXWLRQ�RI�SUHFLSLWDWLRQ��DQG
C $LU�WHPSHUDWXUH�DQG�RWKHU�PHWHRURORJLFDO�IDFWRUV��075&$��������

7KH�PD[LPXP�UHFKDUJH�UDWH�LV�UHDFKHG�ZKHQ�VRLOV�EHFRPH�FRPSOHWHO\�VDWXUDWHG
GXULQJ�ODWH�VSULQJ��DIWHU�VQRZPHOW�DQG�VSULQJ�UDLQIDOO��DQG�DJDLQ�LQ�ODWH�IDOO��,Q
DUHDV�ZLWK�PRUH�SHUPHDEOH�RU�FRDUVH�VXUILFLDO�PDWHULDOV��IRU�H[DPSOH��VDQGV�DQG
JUDYHOV��0DS�����LW�LV�HVWLPDWHG�WKDW�WKHUH�LV�SRWHQWLDO�WR�LQILOWUDWH����WR���
SHUFHQW�RI�DQQXDO�SUHFLSLWDWLRQ��,Q�WKH�OHVV�SHUPHDEOH�VRLOV�FRPSRVHG�RI�VLOW�DQG
FOD\��LQILOWUDWLRQ�LV�W\SLFDOO\�EHWZHHQ���DQG����SHUFHQW��075&$�����������

&KDQJHV�LQ�ODQG�XVH�DIIHFW�WKH�QDWXUDO�UXQRII�LQILOWUDWLRQ�SURFHVV��'HIRUHVWDWLRQ�
FRQYHUVLRQ�RI�FURSODQG�WR�KRXVLQJ��SDYLQJ�URDGV��DQG�RWKHU�DVSHFWV�RI�XUEDQ
GHYHORSPHQW�LQFUHDVH�VXUIDFH�UXQRII�UDWHV�FDXVLQJ�UHGXFHG�LQILOWUDWLRQ�DQG
JURXQGZDWHU�UHFKDUJH��7KLV�LV�WKH�FDVH�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV�ZKHUH�XUEDQ�GHYHORSPHQW��ZLWK�H[WHQVLYH�LPSHUYLRXV�VXUIDFHV�VXFK
DV�SDUNLQJ�ORWV��EXLOGLQJV��SDYHG�URDGV�DQG�VWUHHWV�GRPLQDWH�WKH�ZDWHUVKHGV��ZLWK
WKH�H[FHSWLRQ�RI�WKH�(WRELFRNH�&UHHN�KHDGZDWHUV���
������� 'LVFKDUJH

:KHQ�JURXQGZDWHU�UHDSSHDUV�DERYH�JURXQG�DQG�GLVFKDUJHV�WR�D�VWUHDP�LW�LV
FDOOHG�EDVHIORZ��%DVHIORZ�FDQ�RULJLQDWH�IURP�VKDOORZ�RU�GHHS�DTXLIHUV�ZKHUH
WKH\�LQWHUVHFW�WKH�VXUIDFH�DORQJ�WKH�OHQJWK�RI�WKH�ZDWHUFRXUVH��7KH�FRQWULEXWLRQ
RI�JURXQGZDWHU�WR�VWUHDPIORZ�GHSHQGV�RQ�WKH�DYDLODELOLW\�RI�JURXQGZDWHU�LQ�WKH
ZDWHUVKHG��EDVLQ�UHWHQWLRQ�E\�ODNHV�DQG�ZHWODQGV��YHJHWDWLRQ��DQG�JURXQGZDWHU
ZLWKGUDZDO�IRU�KXPDQ�XVH�

7KH�DPRXQW�RI�EDVHIORZ�WKDW�FRQWULEXWHV�WR�ORFDO�FRQGLWLRQV�DORQJ�DQ\�VHFWLRQ�RI
D�FUHHN�UHIOHFWV�ORFDO�VXUILFLDO�JHRORJ\�DQG�ODQG�XVH��,Q�DUHDV�ZKHUH�WKH�VXUILFLDO
VRLOV�DUH�UHODWLYHO\�LPSHUYLRXV��VXFK�DV�FOD\��WKHUH�LV�H[SHFWHG�WR�EH�D�ORZHU
JURXQGZDWHU�FRQWULEXWLRQ��6LPLODUO\��LQ�DUHDV�WKDW�DUH�KLJKO\�GHYHORSHG��DQG�WKXV
PDGH�LPSHUYLRXV�WKURXJK�WKH�DPRXQW�RI�DVSKDOW��URRIV��DQG�FRQFUHWH�LQ�WKH�DUHD�
WKH�DPRXQW�RI�EDVHIORZ�LQ�WKH�ULYHU�FDQ�DOVR�EH�DIIHFWHG��
85
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6WUHDPIORZ�GDWD�PHDVXUHG�DW�JDXJLQJ�VWDWLRQV�FDQ�EH�XVHG�WR�VKRZ�IORZ
FKDUDFWHULVWLFV�LQFOXGLQJ�EDVHIORZV�DQG�WRWDO�IORZV�LQ�WKH�ZDWHUFRXUVHV��7KHVH
PHDVXUHPHQWV�DUH�XVHIXO�IRU�XQGHUVWDQGLQJ�WKH�FKDUDFWHULVWLFV�RI�WKH�IORZV��,Q�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��WRWDO�IORZ�DQG�EDVHIORZ�DUH�FXUUHQWO\
RQO\�EHLQJ�PHDVXUHG�DW�WKH�GRZQVWUHDP�VHFWLRQ�RI�HDFK�ZDWHUFRXUVH��,Q�WKH
(WRELFRNH�&UHHN�ZDWHUVKHG��WKH�JDXJLQJ�VWDWLRQ�LV�ORFDWHG�DW�WKH�4XHHQ�(OL]DEHWK
:D\��4(:���,Q�WKH�0LPLFR�&UHHN�ZDWHUVKHG��WKH�JDXJLQJ�VWDWLRQ�LV�ORFDWHG�DW
,VOLQJWRQ�$YHQXH��$V�WKHUH�DUH�QR�RWKHU�VWUHDP�JDXJLQJ�VWDWLRQV�FXUUHQWO\�DFWLYH
LQ�HLWKHU�ZDWHUVKHG��GHWHUPLQLQJ�KRZ�EDVHIORZ�LV�RU�KDV�EHHQ�DIIHFWHG�E\�ODQG
XVH�FKDQJH�DW�RWKHU�ORFDWLRQV�LV�QRW�SRVVLEOH�

,Q�ERWK�ZDWHUVKHGV��EHFDXVH�WKH�VXUILFLDO�JHRORJ\�LV�UHODWLYHO\�LPSHUYLRXV��0DS
����WKH�DPRXQW�RI�EDVHIORZ�WR�WKH�FUHHNV�KDV�QRW�EHHQ�VLJQLILFDQWO\�LPSDFWHG�DV
WKH�ZDWHUVKHGV�KDYH�GHYHORSHG��)LJXUHV���DQG�����,Q�0LPLFR�&UHHN��EDVHIORZ�GLG
QRW�FKDQJH�IURP������WR�������+RZHYHU��LQ�(WRELFRNH�&UHHN�WRWDO�EDVHIORZ
DSSHDUV�WR�KDYH�LQFUHDVHG�E\�DSSUR[LPDWHO\����SHUFHQW��7KLV�ODWWHU�UHVXOW�LV
FRQWUDU\�WR�ZKDW�ZRXOG�EH�H[SHFWHG�DQG�UHTXLUHV�IXUWKHU�DQDO\VLV�WR�GHWHUPLQH
SRVVLEOH�UHDVRQV�IRU�WKH�UHVXOW��

%DVHG�RQ�WKHVH�UHVXOWV��FKDQJHV�LQ�EDVHIORZ�KDYH�OLNHO\�QRW�DGYHUVHO\�LPSDFWHG
WKH�DTXDWLF�FRPPXQLW\��+RZHYHU��WKHUH�LV�SUREDEO\�RQH�H[FHSWLRQ��2Q�WKH
%UDPSWRQ�(VNHU��LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��WKH�VRLOV�DUH�UHODWLYHO\
SHUYLRXV��VDQGV�DQG�JUDYHOV���DQG�WKH�ODQG�LV�EHLQJ�GHYHORSHG��$V�ODQG�XVH
FKDQJH�RFFXUV��WKH�VXUILFLDO�ZDWHUVKHG�IHDWXUHV�ZLOO�EHFRPH�OHVV�SHUYLRXV�DQG
WKLV�PD\�UHVXOW�LQ�FKDQJHV�WR�ORFDO�EDVHIORZ��$OWKRXJK�WKHUH�DUH�QR�JDXJLQJ
VWDWLRQV�LQ�WKHVH�DUHDV�WR�PRQLWRU�FKDQJHV�WR�EDVHIORZ�RU�WRWDO�IORZ��LW�FDQ�EH
H[SHFWHG�WKDW�LI�PLWLJDWLRQ�PHDVXUHV�DUH�QRW�XQGHUWDNHQ�DV�WKHVH�DUHDV�GHYHORS�
EDVHIORZ�PD\�GHFOLQH�DQG�VLJQLILFDQW�FKDQJHV�LQ�VWUHDP�IORZ�PD\�EH�QRWHG�LQ�WKH
IXWXUH��7KHVH�FKDQJHV�PD\�KDYH�VHULRXV�LPSOLFDWLRQV�IRU�DTXDWLF�OLIH�DQG�DIIHFW
UHFUHDWLRQDO�RSSRUWXQLWLHV�LQ�WKH�ZDWHUVKHG�
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/LQHDU��%$6()/2:�

)LJXUH����0LPLFR�&UHHN��7RWDO�0HDQ�6XPPHU�%DVHIORZ
1RWH�IRU�)LJXUHV���DQG����%DVHIORZ�LV�H[SUHVVHG�DV�D�WRWDO�YROXPH�RI�EDVHIORZ�RQ�DQ�DQQXDO�EDVLV��/LQHDU�UHJUHVVLRQ
VKRZLQJ�WUHQG�WKURXJK�WLPH��
���������*URXQGZDWHU�8VH

*URXQGZDWHU�LV�DQ�LPSRUWDQW�VRXUFH�RI�ZDWHU�IRU�GULQNLQJ�DQG�RWKHU�IRU�RWKHU
XVHV��$V�D�UHVXOW��JURXQGZDWHU�VXSSOLHV�PD\�EH�GLPLQLVKHG�E\�QHZ�GHYHORSPHQW
DQG�LQFUHDVHG�GHPDQG�IRU�ZDWHU��,I�QHZ�GHYHORSPHQWV�RU�HVWDEOLVKHG
FRPPXQLWLHV�H[WUDFW�JURXQGZDWHU�EH\RQG�VXVWDLQDEOH�OLPLWV��WKH�UHVXOWV�PD\�OHDG
WR�WKH�UHGXFWLRQ�RU�HOLPLQDWLRQ�RI�EDVHIORZ�WR�VWUHDPV��WKH�GU\LQJ�RI�ZHWODQGV
DQG�ZHOOV��DQG�DGYHUVH�LPSDFWV�RQ�KDELWDWV�DQG�FRPPXQLWLHV��075&$��������
%HORZ�LV�D�GHVFULSWLRQ�RI�WKH�DUHDV�ZLWKLQ�WKH�ZDWHUVKHGV�ZKLFK�KDYH�GHSHQGHG
RQ�JURXQGZDWHU�IRU�WKHLU�ZDWHU�VXSSO\��0RUH�GHWDLOHG�LQIRUPDWLRQ�RQ
JURXQGZDWHU�XVH�LQ�WKH�ZDWHUVKHGV�PD\�EH�IRXQG�LQ�WKH�0LQLVWU\�RI�WKH
(QYLURQPHQW�UHFRUGV�IRU�ZDWHU�WDNLQJ�SHUPLWV�ZKLFK�DUH�UHTXLUHG�ZKHQ�JUHDWHU
WKDQ��������O�GD\�LV�XVHG��+RZHYHU��DQDO\VLV�RI�WKHVH�SHUPLWV�WR�GHWHUPLQH�WKH
LPSDFW�RI�JURXQGZDWHU�XVH�RQ�WKH�ZDWHUVKHGV�LV�EH\RQG�WKH�VFRSH�RI�WKLV�VWXG\�

:LWKLQ�WKH�ZDWHUVKHGV��JURXQGZDWHU�KDV�EHHQ�H[WUDFWHG�IRU�XVH�LQ�D�QXPEHU�RI
FRPPXQLWLHV�

C 8QWLO�������WKH�IRUPHU�7RZQVKLS�RI�(WRELFRNH�UHOLHG�HQWLUHO\�RQ
JURXQGZDWHU�IRU�LWV�ZDWHU�VXSSO\��:DWW���������)URP������WR������
VHYHUDO�PXQLFLSDO�ZHOOV�DQG�ZDWHUZRUNV�V\VWHPV�ZHUH�EXLOW�EXW�LQ������
WKHVH�ZHUH�DEDQGRQHG�ZKHQ�ZDWHU�IURP�/DNH�2QWDULR�ZDV�VXSSOLHG
WKURXJK�WKH�1HZ�7RURQWR�ZDWHUZRUNV�V\VWHP�

C 3ULRU�WR�������WKHUH�ZHUH�VHYHUDO�KLJK�\LHOG�SULYDWH�DQG�PXQLFLSDO�ZHOOV
GHYHORSHG�RQ�WKH�%UDPSWRQ�(VNHU�LQ�%UDPSWRQ��02(���������7KLV�DUHD
LV�QR�ORQJHU�GHSHQGHQW�RQ�JURXQGZDWHU�DV�LW�LV�FXUUHQWO\�VHUYLFHG�ZLWK
ZDWHU�IURP�/DNH�2QWDULR�WKURXJK�WKH�6RXWK�3HHO�:DWHU�'LVWULEXWLRQ
6\VWHP��
89
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C &XUUHQWO\��WKH�7RZQ�RI�&DOHGRQ�GHSHQGV�XSRQ�JURXQGZDWHU�UHVRXUFHV
IRU�ZDWHU�FRQVXPSWLRQ��+RZHYHU��WKH�DTXLIHUV�ORFDWHG�ZLWKLQ�WKH
ERXQGDU\�RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�DUH�QRW�VXLWDEOH�IRU�PXOWLSOH�
XVH�PXQLFLSDO�ZHOOV��$OO�H[LVWLQJ�ZHOOV�ZLWKLQ�WKH�ZDWHUVKHG�DUH
SULYDWHO\�RSHUDWHG��5HJLRQ�RI�3HHO���������)XWXUH�GHYHORSPHQW�LQ�DUHDV
GHSHQGHQW�RQ�JURXQGZDWHU�ZLOO�QHHG�WR�EH�VHQVLWLYH�WR�SUHVVXUHV�RQ
OLPLWHG�JURXQGZDWHU�UHVRXUFHV�

C $OWKRXJK�ZLWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�WKHUH�DUH
QR�PXQLFLSDO�ZHOOV�ORFDWHG�RQ�WKH�DTXLIHUV�OLVWHG�LQ�7DEOH������D�QXPEHU
RI�WKHVH�DTXLIHUV�SUHVHQWO\�VXSSO\�ZDWHU�WR�UXUDO�SURSHUWLHV�LQ�WKH�&LW\�RI
%UDPSWRQ�DQG�WKH�7RZQ�RI�&DOHGRQ�IRU�GRPHVWLF�DQG�DJULFXOWXUDO
SXUSRVHV��,Q�JHQHUDO��ZHOOV�ORFDWHG�LQ�WKH�RYHUEXUGHQ�RI�WKH�RWKHU�DUHDV
RI�WKH�&LWLHV�RI�%UDPSWRQ�DQG�0LVVLVVDXJD�DUH�H[SHFWHG�WR�\LHOG�ORZ
ZDWHU�YROXPHV�ZKLFK�PD\�EH�LQVXIILFLHQW�IRU�GRPHVWLF�DQG�DJULFXOWXUDO
XVHV�ZLWKRXW�D�ZDWHU�VWRUDJH�WDQN��5HJLRQ�RI�3HHO��������

C 7KH�DJULFXOWXUDO�FRPPXQLW\�LQ�WKH�7RZQ�RI�&DOHGRQ�LV�DOPRVW�HQWLUHO\
GHSHQGHQW�RQ�WKH�JURXQGZDWHU�V\VWHP�WR�PHHW�WKHLU�QHHGV��7KURXJK
GLVFXVVLRQV�ZLWK�IDUPHUV�LQ�WKH�DUHD��WKH�7RZQ�KDV�KHDUG�WKDW�PDQ\
IDUPLQJ�RSHUDWLRQV�DUH�KDYLQJ�LQFUHDVLQJ�SUREOHPV�PHHWLQJ�WKHLU�ZDWHU
QHHGV�IURP�JURXQGZDWHU��DQG�DSSUR[LPDWHO\����IDUPLQJ�RSHUDWLRQV�KDYH
KDG�WR�LPSRUW�ZDWHU��YLD�WUXFN��WR�PHHW�WKHLU�QHHGV��,W�LV�QRW�FOHDU�
KRZHYHU��LI�WKLV�SUREOHP�LV�D�UHVXOW�RI�LQFUHDVHG�XVH��GHFUHDVHG
JURXQGZDWHU�TXDQWLW\��RU�D�FRPELQDWLRQ��6DOWHU��������
6800$5<

*URXQGZDWHU�LV�D�NH\�FRPSRQHQW�RI�WKH�K\GURORJLF�F\FOH��+RZHYHU��XQFRQWUROOHG
ODQG�XVH�FDQ�UHVXOW�LQ�UHGXFHG�UHFKDUJH�UDWHV�DQG�LQFUHDVHG�ZDWHU�XVH�FDQ�GHSOHWH
JURXQGZDWHU�UHVRXUFHV��,Q�WXUQ��WKLV�FDQ�UHGXFH�RU�HOLPLQDWH�EDVHIORZ�WR�VWUHDPV
DQG�GU\�XS�VKDOORZ�ZHOOV��:LWKLQ�WKH�XUEDQL]HG�SRUWLRQV�RI�WKH�ZDWHUVKHGV�
LPSHUPHDEOH�VXUIDFHV�KDYH�OLNHO\�KDG�D�QHJDWLYH�HIIHFW�RQ�UHFKDUJH��DQG
FRQVHTXHQWO\�WKH�GLVFKDUJH�RI�JURXQGZDWHU�RU�EDVHIORZ�WR�VWUHDPV��EHFDXVH
UDLQIDOO�LV�ORVW�DV�VXUIDFH�UXQRII�DQG�WKHUH�LV�OHVV�SRWHQWLDO�IRU�LQILOWUDWLRQ�
$OWKRXJK�PDQ\�DJULFXOWXUDO�ODQGV�KDYH�EHHQ�WLOHG�RU�GLWFKHG�WR�GUDLQ�ZDWHU
TXLFNO\�RII�RI�WKH�ODQG��LW�LV�OLNHO\�WKDW�ZLWKLQ�WKH�PRUH�UXUDO�KHDGZDWHUV�RI
(WRELFRNH�&UHHN��WKH�HIIHFWV�RI�ODQG�XVH�DUH�QRW�DV�VHYHUH�VLQFH�RSHQ�IDUPODQG
DQG�SDVWXUHV�JHQHUDOO\�DOORZ�IRU�PRUH�LQILOWUDWLRQ�WKDQ�XUEDQ�ODQG�XVH��,W�VKRXOG
EH�QRWHG��KRZHYHU��WKDW�GXH�WR�WKHLU�SK\VLRJUDSKLF�DQG�JHRORJLF�FRPSRVLWLRQ�
WKHVH�ZDWHUVKHGV�QDWXUDOO\�KDG�ORZHU�UDWHV�RI�UHFKDUJH�ZKHQ�FRPSDUHG�WR�RWKHU
DUHDV�VXFK�DV�WKH�2DN�5LGJHV�0RUDLQH�
90
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2Q�D�JOREDO�VFDOH��JURXQGZDWHU�LV�WKH�ODUJHVW�VRXUFH�RI�IUHVK�SRWDEOH�ZDWHU��,W�LV
DOVR�WKH�VRXUFH�RI�GULQNLQJ�ZDWHU�IRU�FRPPXQLWLHV�LQ�WKH�KHDGZDWHUV�RI
(WRELFRNH�&UHHN��7KXV��SURWHFWLRQ�DJDLQVW�LWV�LPSDLUPHQW�LV�FULWLFDO��

*URXQGZDWHU�TXDOLW\�LV�DIIHFWHG�E\�QDWXUDO�IDFWRUV�VXFK�DV�JHRORJ\�DQG�E\�KXPDQ
DFWLYLWLHV��IRU�H[DPSOH��IDUPLQJ��7KHUH�DUH�WZR�FDWHJRULHV�RI�JURXQGZDWHU
FRQWDPLQDQWV��SRLQW�DQG�QRQ�SRLQW�VRXUFHV��3RLQW�VRXUFH�UHIHUV�WR�SROOXWLRQ
ZKLFK�RULJLQDWHV�IURP�D�VSHFLILF��LGHQWLILDEOH�ORFDWLRQ�VXFK�DV�ODQGILOOV��VSLOOV�
DQG�VHSWLF�V\VWHPV��1RQ�SRLQW�VRXUFHV�RI�SROOXWLRQ�LQFOXGH�GLVFKDUJHV�RI�URDG�GH�
LFLQJ�DJHQWV��RLO��JUHDVH��IHUWLOL]HUV��DQG�SHVWLFLGHV��*HQHUDOO\��WKHLU�VRXUFH�LV
EURDGO\�EDVHG�DQG�WKH\�RIWHQ�RULJLQDWH�IURP�DJULFXOWXUDO�DQG�XUEDQ�UXQRII�

$OWKRXJK�WKHUH�KDYH�EHHQ�QRW�EHHQ�DQ\�VWXGLHV�WKDW�GHDO�VSHFLILFDOO\�ZLWK�WKH
TXDOLW\�RI�JURXQGZDWHU�UHVRXUFHV�ZLWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV��QLWUDWHV�DQG�EDFWHULD��SHVWLFLGHV��FKORULGHV��DQG�FRPSOH[
FRQWDPLQDWLRQ�ZHUH�VHOHFWHG�IRU�GLVFXVVLRQ��'XH�WR�WKH�ODQG�XVHV�SUHVHQW�LQ�WKH
ZDWHUVKHGV��WKHVH�DUH�SRWHQWLDO�IRUPV�RI�JURXQGZDWHU�FRQWDPLQDWLRQ��+RZHYHU�
IXUWKHU�VWXG\�ZRXOG�EH�QHHGHG�WR�GHWHUPLQH�WKH�H[WHQW�WR�ZKLFK�JURXQGZDWHU
UHVRXUFHV�DUH�FRQWDPLQDWHG�ZLWKLQ�WKH�ZDWHUVKHGV��
���������1LWUDWHV�DQG�%DFWHULD

,Q�WKH�KHDGZDWHUV�RI�(WRELFRNH�&UHHN��LQ�WKH�7RZQ�RI�&DOHGRQ��DJULFXOWXUDO
DFWLYLW\�LV�D�SRWHQWLDO�VRXUFH�RI�QLWUDWHV�DQG�EDFWHULDO�FRQWDPLQDWLRQ��7KH�VHDVRQDO
DSSOLFDWLRQ�RI�IHUWLOL]HU�DQG�PDQXUH�FDQ�OHDFK�LQWR�WKH�VRLO�DQG�FRQWULEXWH�QLWUDWHV
DQG�EDFWHULD�WR�JURXQGZDWHU�

1RQ�DJULFXOWXUDO�DSSOLFDWLRQ�RI�IHUWLOL]HUV��SDUWLFXODUO\�RQ�JROI�FRXUVHV��SXEOLF
SDUNODQGV��RU�IRU�UHVLGHQWLDO�ODQGVFDSLQJ��DUH�DQRWKHU�SRWHQWLDO�VRXUFH�RI
JURXQGZDWHU�FRQWDPLQDWLRQ��*ROI�FRXUVH�PDLQWHQDQFH�DQG�UHVLGHQWLDO�JDUGHQLQJ
SUDFWLFHV�FRXOG�KDYH�D�JUHDWHU�LPSDFW�RQ�JURXQGZDWHU�TXDOLW\�WKDQ�DJULFXOWXUH�GXH
WR�WKH�UHODWLYHO\�LQWHQVLYH�XVH�RI�IHUWLOL]HU��%HFDXVH�WKHUH�LV�D�VLJQLILFDQW�DPRXQW�RI
UHVLGHQWLDO�GHYHORSPHQW�ZLWKLQ�ERWK�ZDWHUVKHGV�DQG�D�QXPEHU�RI�JROI�FRXUVHV�DQG
PDQLFXUHG�SDUNODQGV�DORQJ�ERWK�FUHHNV��WKHVH�DUHDV�PD\�EH�VRXUFHV�RI�QLWUDWHV�

6HSWLF�V\VWHPV�FDQ�DOVR�EH�D�VRXUFH�RI�QLWUDWH�DQG�EDFWHULD�FRQWDPLQDWLRQ��7KHVH
V\VWHPV�KDYH�D�ILQLWH�OLIH�VSDQ�DQG�UHTXLUH�PDLQWHQDQFH��:KHQ�VHSWLF�EHGV�DUH
LQVWDOOHG�LQ�VRLOV�WKDW�DUH�YHU\�SHUYLRXV��FORVH�WR�WKH�ZDWHU�WDEOH��RQ�D�VWHHS�VORSH�
RU�ZKHQ�WKH\�DUH�XQGHUVL]HG��WKHLU�IDLOXUH�FDQ�UHVXOW�LQ�JURXQGZDWHU�FRQWDPLQDWLRQ�
6HSWLF�V\VWHPV�FDQ�DOVR�FDXVH�ORFDOL]HG�LPSDLUPHQW�RI�JURXQGZDWHU�TXDOLW\�ZKHQ
RSHUDWLQJ�SURSHUO\��3OXPHV�ZLWK�FRQFHQWUDWHG�OHYHOV�RI�FRQWDPLQDQWV�PD\�EH�IRXQG
GRZQ�JUDGLHQW�RI�WKH�V\VWHP�DQG�H[WHQG�EHORZ�WKH�WLOH�ILHOG��(OHYDWHG�OHYHOV�RI
QLWUDWHV��FKORULGHV��VRGLXP��SRWDVVLXP��DQG�EDFWHULD�PD\�EH�IRXQG�LQ�WKH�SOXPH��,Q
VRPH�LQVWDQFHV��PRUH�KD]DUGRXV�PDWHULDOV�PD\�EH�IRXQG�DV�D�UHVXOW�RI�LPSURSHU
GLVSRVDO�RI�GRPHVWLF�FOHDQLQJ�SURGXFWV�DQG�SHVWLFLGHV�
91
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92
���������3HVWLFLGHV

3HVWLFLGHV�DUH�RIWHQ�XVHG�RQ�DJULFXOWXUDO�ODQGV��JROI�FRXUVHV��SDUNV��DQG
UHVLGHQWLDO�SURSHUWLHV��$OWKRXJK�PDQ\�SHVWLFLGHV�KDYH�WKH�SRWHQWLDO�WR�EH�DOWHUHG
WR�OHVV�WR[LF�RU�SHUVLVWHQW�IRUPV��E\�YRODWLOL]DWLRQ��SKRWR�GHJUDGDWLRQ��RU
PLFURRUJDQLVPV��EHIRUH�HQWHULQJ�JURXQGZDWHU��D�0LQLVWU\�RI�WKH�(QYLURQPHQW
SHVWLFLGHV�PRQLWRULQJ�SURJUDP�KDV�VKRZQ�WKDW�KHUELFLGHV�VXFK�DV�DWUD]LQH�
RFFXUUHG�LQ����SHUFHQW�RI�WKH�ZHOOV�VDPSOHG�DURXQG�2QWDULR��02((���������

3RWHQWLDOO\��VRPH�JROI�FRXUVHV��PDQLFXUHG�SDUNV��DQG�UHVLGHQWLDO�SURSHUWLHV
ZLWKLQ�ERWK�ZDWHUVKHGV��DQG�DJULFXOWXUH�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��PLJKW
KDYH�D�GHOHWHULRXV�HIIHFW�RQ�ZDWHU�TXDOLW\�EHFDXVH�RI�LQWHQVLYH�DQG�UHJXODU�XVH�RI
SHVWLFLGHV��+RZHYHU��PDQDJHPHQW�SUDFWLFHV�UHJDUGLQJ�WKH�DSSOLFDWLRQ�RI
SHVWLFLGHV�DUH�FKDQJLQJ��*ROI�FRXUVHV�LQ�2QWDULR�DUH�LQFUHDVLQJO\�SUDFWLVLQJ
LPSURYHG�HQYLURQPHQWDO�PDQDJHPHQW�WKURXJK��IRU�H[DPSOH��WKHLU�SDUWLFLSDWLRQ�LQ
WKH�$XGXERQ�6RFLHW\¶V�&R�RSHUDWLYH�6DQFWXDU\�3URJUDP��3DUW�RI�WKH�FHUWLILFDWLRQ
IRU�WKLV�SURJUDP�UHTXLUHV�WKDW�PHDVXUHV��EH�WDNHQ�WR�SURWHFW�ZDWHU�TXDOLW\�
���������&KORULGHV

7KH�QHWZRUN�RI�URDGV�WKDW�VSDQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV
PD\�KDYH�D�QHJDWLYH�HIIHFW�RQ�JURXQGZDWHU�TXDOLW\��SDUWLFXODUO\�LQ�DUHDV�ZLWK
SHUPHDEOH�VRLOV��5RDG�VDOW��VSLOOV��DQG�UHVLGXH�IURP�URDG�VXUIDFHV��H[KDXVW��JDV�
RLO��DQG�PHWDOV��FDQ�HQWHU�WKH�JURXQGZDWHU�V\VWHP��$�UHFHQW�VWXG\�LQ�WKH
+LJKODQG�&UHHN�ZDWHUVKHG�LQGLFDWHG�WKDW�RI�WKH�DSSUR[LPDWHO\��������WRQQHV�RI
VDOW�DSSOLHG�IRU�URDG�GH�LFLQJ�RQ�DQ�DQQXDO�EDVLV��RQO\����SHUFHQW�LV�IOXVKHG�RXW
RI�WKH�ZDWHUVKHG�YLD�VXUIDFH�UXQRII��WKH�UHVW�LQILOWUDWHV�LQWR�WKH�JURXQG�DQG
FRQWDPLQDWHV�WKH�JURXQGZDWHU��+RZDUG�DQG�+D\QHV���������6LQFH�WKH�+LJKODQG
&UHHN�ZDWHUVKHG�LV�DOVR�KLJKO\�XUEDQL]HG��VLPLODU�FRQGLWLRQV�PD\�H[LVW�LQ�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�
���������&RPSOH[�&RQWDPLQDWLRQ

/DQGILOOV��ERWK�DFWLYH�DQG�FORVHG��FDQ�SRWHQWLDOO\�FRQWULEXWH�WR�JURXQGZDWHU
FRQWDPLQDWLRQ�H[WHQGLQJ�RXWZDUG�DQG�GRZQ�JUDGLHQW�IURP�WKH�VLWH��7KH
FKHPLFDOV�IRXQG�PRVW�FRQVLVWHQWO\�LQ�DVVRFLDWLRQ�ZLWK�ODQGILOO�OHDFKDWH�LQFOXGH
FKORULGHV��FDOFLXP��PDJQHVLXP��VRGLXP��SRWDVVLXP��LURQ��DPPRQLD��QLWUDWH��DQG
WUDFH�PHWDOV�VXFK�DV�]LQF��FRSSHU��OHDG��DQG�FKURPLXP��/HDFKDWH�PD\�DOVR
FRQWDLQ�FRQFHQWUDWLRQV�RI�PRUH�KD]DUGRXV�PDWHULDOV�VXFK�DV�SHWUROHXP��SKHQROV�
VROYHQWV��DQG�SHVWLFLGHV��%HFDXVH�RI�OHDFKDWH�FRQFHQWUDWLRQ�DQG�FRPSOH[LW\�
GHSWK�RI�SHQHWUDWLRQ��DQG�ORQJ�WHUP�OLIH�VSDQ��ODQGILOOV�FDQ�KDYH�D�VLJQLILFDQW
LPSDFW�RQ�JURXQGZDWHU��$OWKRXJK�WKHUH�DUH�DSSUR[LPDWHO\�HLJKW�FORVHG�ODQGILOO
VLWHV�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�DQG�ILYH�FORVHG�VLWHV�LQ�WKH�0LPLFR�&UHHN
ZDWHUVKHG��LW�LV�QRW�NQRZQ�ZKHWKHU�WKH\�DUH�FRQWULEXWLQJ�OHDFKDWH�WR�JURXQGZDWHU
�0DS������+RZHYHU��ZKHQ�D�SUREOHP�LV�GHWHFWHG�WKURXJK�PRQLWRULQJ�OHDFKDWH�
UHPHGLDO�DFWLRQV�DUH�WDNHQ��
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7KH�5HJLRQ�RI�3HHO�PRQLWRUV�PHWKDQH�JDV�DQG�OHDFKDWH�DW�ZDVWH�GLVSRVDO�VLWHV�RQ
PXQLFLSDO�DQG�FRQVHUYDWLRQ�DXWKRULW\�ODQGV��*URXQG�DQG�VXUIDFH�ZDWHU
PRQLWRULQJ�LV�XQGHUWDNHQ�DW�VHOHFWHG�VLWHV�WR�GHWHUPLQH�LI�WKHUH�LV�DQ\�PLJUDWLRQ
RI�OHDFKDWH�RIIVLWH�RU�RWKHU�LPSDFWV�ZKLFK�PD\�EH�DVVRFLDWHG�ZLWK�WKH�ODQGILOO�
7ZR�VLWHV�ZLWKLQ�WKH�3HHO�SRUWLRQ�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV�DUH�DFWLYHO\�PRQLWRUHG�E\�WKH�5HJLRQ�

7KH�&LW\�RI�7RURQWR�PRQLWRUV�PHWKDQH�JDV�DQG�OHDFKDWH�DW�VHOHFWHG�VLWHV��7KH
SURJUDP�IRFXVHV�SULPDULO\�RQ�JDV�DQG��WR�D�OHVVHU�H[WHQW��RQ�VXUIDFH�ZDWHU
PRQLWRULQJ��7KH�SURJUDP�LV�FXUUHQWO\�XQGHU�UHYLHZ�EHFDXVH�RI�WKH�UHFHQW�&LW\�
DPDOJDPDWLRQ��7KH�&LW\¶V�SULRULW\�RXWIDOO�SURJUDP�PD\�DOVR�GHWHFW�OHDFKDWH�E\
PRQLWRULQJ�RXWIDOOV�ZKLFK�VHUYLFH�ODQGILOO�VLWHV��

,Q�FRQFOXVLRQ��JURXQGZDWHU�SROOXWLRQ�KDV�ZLGH�UDQJLQJ�LPSDFWV��LW�FDUULHV
FRQWDPLQDQWV�IURP�WKH�ODQG�LQWR�ODNHV�DQG�ULYHUV�ZKHUH�LW�DIIHFWV�WKH�KHDOWK�RI
WKHVH�HFRV\VWHPV��,Q�VWUHDPV��FRQWDPLQDQWV�DIIHFW�DTXDWLF�KDELWDW�DQG�DFFXPXODWH
LQ�WKH�ERG\�WLVVXHV�RI�RUJDQLVPV��ZKLFK�PD\�WKHQ�EH�SDVVHG�RQ�WR�DQRWKHU
RUJDQLVP�WKURXJK�WKH�IRRG�FKDLQ��RU�DIIHFW�WKH�KHDOWK�RI�WKH�LQGLYLGXDO�RUJDQLVP�
:KLOH�WKHUH�DUH�PDQ\�KXPDQ�DFWLYLWLHV�WKDW�FDQ�DGYHUVHO\�DIIHFW�JURXQGZDWHU
TXDOLW\��WKRVH�ZKLFK�DUH�GHVFULEHG�DERYH�DUH�PRVW�OLNHO\�WKH�JUHDWHVW�FRQWULEXWRUV
LQ�WKHVH�ZDWHUVKHGV�

*URXQGZDWHU�FRQWDPLQDWLRQ�FDQ�DOVR�DIIHFW�KXPDQ�KHDOWK��)RU�H[DPSOH��LW�FDQ
DIIHFW�WKH�VNLQ�DQG��FRQVHTXHQWO\��DIIHFW�TXDOLW\�RI�OLIH��2QFH�JURXQGZDWHU�KDV
EHFRPH�FRQWDPLQDWHG�DQG�UHQGHUHG�XQXVDEOH�IRU�KXPDQ�FRQVXPSWLRQ��LW�WDNHV
PDQ\�\HDUV�DQG�LV�YHU\�FRVWO\�WR�FOHDQ�XS��7KLV�LV�EHFDXVH�WKH�UHVLGHQFH�WLPH�RI
JURXQGZDWHU�PD\�EH�KXQGUHGV�RU�HYHQ�WKRXVDQGV�RI�\HDUV��)XUWKHU��VLQFH
JURXQGZDWHU�LV�QRW�DV�DFFHVVLEOH�DV�VXUIDFH�ZDWHU�DQG�WKH�IORZ�RI�JURXQGZDWHU�LV
OHVV�SUHGLFWDEOH��HIIRUWV�WR�UHPHGLDWH�FRQWDPLQDWHG�JURXQGZDWHU�DUH�RIWHQ�YHU\
H[SHQVLYH��5HJLRQ�RI�3HHO��������
6800$5<

7KHUH�KDYH�QRW�EHHQ�DQ\�VWXGLHV�FRQGXFWHG�WR�VSHFLILFDOO\�DVVHVV�WKH�TXDOLW\�RI
JURXQGZDWHU�UHVRXUFHV�ZLWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�
+RZHYHU��GXH�WR�WKH�ODQG�XVHV�SUHVHQW�LQ�WKH�ZDWHUVKHGV��QLWUDWHV�DQG�EDFWHULD�
SHVWLFLGHV��FKORULGHV��DQG�FRPSOH[�FRQWDPLQDWLRQ�DUH�DOO�SRWHQWLDO�VRXUFHV�RI
JURXQGZDWHU�FRQWDPLQDWLRQ��7KH�FRQWDPLQDWLRQ�RI�JURXQGZDWHU�UHVRXUFHV�KDV
PDQ\�HQYLURQPHQWDO��VRFLDO��DQG�HFRQRPLF�FRQVHTXHQFHV�DV�LW�PD\�DIIHFW�DTXDWLF
OLIH�DQG�KXPDQ�KHDOWK��DQG�RQFH�LW�LV�LPSDLUHG��LW�FDQ�EH�YHU\�H[SHQVLYH�WR
UHPHGLDWH�
94
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$V�ZDWHU�PRYHV�RQ�WKH�HDUWK¶V�VXUIDFH��LW�VWRUHV�DQG�WUDQVSRUWV�VHGLPHQWV��JDVHV�
PLQHUDOV��KHDW��DQG�OLYLQJ�WKLQJV��7KH�TXDQWLW\�DQG�TXDOLW\�RI�VXUIDFH�ZDWHU�LV
GHWHUPLQHG�E\�JURXQGZDWHU�LQILOWUDWLRQ�DQG�GLVFKDUJH�DQG�VWRUPZDWHU�UXQRII�
7KHVH��LQ�WXUQ��DUH�DIIHFWHG�E\�ODQG�XVH��KXPDQ�DFWLYLWLHV��YHJHWDWLYH�FRYHU�
WRSRJUDSK\��DQG�VRLOV��
����� 6XUIDFH�:DWHU�4XDQWLW\

%DVHIORZ��VXUIDFH�UXQRII��DQG�FKDQJHV�LQ�WKH�UHODWLYH�SURSRUWLRQ�RI�WRWDO
VWUHDPIORZ�PDGH�XS�RI�WKHVH�FRPSRQHQWV�LQGLFDWH�ZDWHU�TXDQWLW\�FRQGLWLRQV
ZLWKLQ�D�ZDWHUVKHG��7KH�TXDQWLW\�RI�ZDWHU�WKDW�LV�GHOLYHUHG�WR�D�ZDWHUFRXUVH�IURP
UDLQIDOO�RU�VQRZPHOW�LV�D�GLUHFW�UHVXOW�RI�WKH�FKDUDFWHULVWLFV�RI�LWV�GUDLQDJH�DUHD�
7KHVH�FKDUDFWHULVWLFV�DIIHFW�HURVLRQ��IORRGLQJ��GHYHORSPHQW�RQ�IORRG�SODLQ�ODQGV�
WKH�PDQDJHPHQW�RI�VWRUPZDWHU��DQG�WKH�QDWXUH�RI�VSHFLHV�DQG�KDELWDWV�WKDW�DUH
SUHVHQW�LQ�D�ZDWHUVKHG�
���������,PSDFWV�RI�'UDLQDJH�$UHD�&KDUDFWHULVWLFV�RQ�6WUHDPIORZ

7KH�QDWXUDO�IORZ�RI�ZDWHU�LQ�WKH�ZDWHUVKHGV�ZRXOG�KDYH�EHHQ�JUHDWO\�DIIHFWHG
ZKHQ�WKH�IRUHVW�FRYHUHG�ODQGVFDSH�ZDV�FOHDUHG�WR�DFFRPPRGDWH�VHWWOHPHQW�DQG
DJULFXOWXUH��,Q�PRUH�UHFHQW�GHFDGHV��WKH�IORZ�UHJLPH�KDV�EHHQ�DIIHFWHG�E\
DJULFXOWXUDO�LPSURYHPHQWV�VXFK�DV�GLWFKLQJ�DQG�WLOH�GUDLQV��DQG�XUEDQL]DWLRQ�

8UEDQL]DWLRQ�FDQ�DOWHU�WKH�TXDQWLW\�RI�ZDWHU�HQWHULQJ�ZDWHUFRXUVHV��:LWKLQ�D
ZDWHUVKHG��H[WHQVLYH�DUHDV�RI�LPSHUYLRXV�VXUIDFHV��H�J���DVSKDOW��FRQFUHWH��DQG
URRIV��UHVXOW�LQ�DQ�LQFUHDVH�LQ�WKH�TXDQWLW\�DQG�UDWH�RI�VXUIDFH�UXQRII��*UDGLQJ�WKH
ODQG�UHPRYHV�VKDOORZ�GHSUHVVLRQV�ZKLFK�KROG�ZDWHU��DOORZ�LQILOWUDWLRQ��SURPRWH
VWRUDJH�DV�VRLO�PRLVWXUH��DQG�SURPRWH�HYDSRUDWLRQ�

,Q�WKH�SDVW��FUHHNV�ZHUH�DOWHUHG�WR�DFFRPPRGDWH�GHYHORSPHQW��6LQFH�VRPH�XUEDQ
DUHDV�ZLWKLQ�WKH�ZDWHUVKHGV�ZHUH�GHYHORSHG�RYHU����\HDUV�DJR��PDQ\�ZDWHUFRXUVHV
ZHUH�DOWHUHG��DV�LQGLFDWHG�RQ�7DEOH������0DS������7KLV�UHVXOWHG�LQ�WKH�ORVV�RI
PHDQGHUV�DQG�SRRO�ULIIOH�VHTXHQFHV�ZKLFK�QDWXUDOO\�GLVVLSDWH�HQHUJ\�DQG�UHGXFH
IORZ�YHORFLWLHV��WKXV��WKH�IORZ�RI�ZDWHU�LV�VSHG�XS��:LWKLQ�VWUHDPV��WKH�LQFUHDVHG
IUHTXHQF\�RI�KLJKHU�DQG�IDVWHU�IORZV�FRQWULEXWHV�WR�LQFUHDVHG�QDWXUDO�VWUHDP�EDQN
HURVLRQ�DQG�VHGLPHQWDWLRQ�SURFHVVHV��
7$%/(������3HUFHQWDJH�RI�1DWXUDO��&RQFUHWH��$OWHUHG��DQG�3LSHG�:DWHUFRXUVHV

:DWHUVKHG 1DWXUDO &RQFUHWH $OWHUHG
 3LSHG

(WRELFRNH�&UHHN ��� �� ��� ��

0LPLFR�&UHHN ��� ��� ��� ��

�:DWHUFRXUVHV�ZKLFK�KDYH�EHHQ�VWUDLJKWHQHG�RU�RWKHUZLVH�PRGLILHG��EXW�QRW�OLQHG�ZLWK�FRQFUHWH�RU�SLSHG���
'DWD�LV�EDVHG�RQ�DLU�SKRWR�LQWHUSUHWDWLRQ�ZLWK�VRPH�ILHOG�YHULILFDWLRQ��%DVHG�RQ�D�FRPSDULVRQ�RI�FXUUHQW��ZDWHUFRXUVHV
ZLWK�WKRVH�LQ�������0DS�����LW�LV�OLNHO\�WKDW�PRUH�SLSHG�ZDWHUFRXUVHV�H[LVW�WKDQ�DUH�LQGLFDWHG��
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+LVWRULFDOO\��ZKHQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�ZDV�LQ�D�PRUH�QDWXUDO�VWDWH�
WKHUH�ZHUH�PRGHUDWHO\�KLJK�UDWHV�RI�UXQRII�LQ�WKH�ZDWHUVKHG�DQG�PRGHUDWH�WR
VWHHS�VWUHDP�JUDGLHQWV��$V�XUEDQ�GHYHORSPHQW�KDV�LQFUHDVHG�RYHU�WKH�SDVW���
\HDUV��WKH�WRWDO�\HDUO\�YROXPH�RI�IORZV�LQ�WKH�FUHHN�KDV�LQFUHDVHG�E\����SHUFHQW�
,Q�������(WRELFRNH�&UHHN¶V�WRWDO�\HDUO\�VWUHDPIORZ�YROXPH��PHDVXUHG�DW�WKH
4XHHQ�(OL]DEHWK�:D\��ZDV�DOPRVW����PLOOLRQ�FXELF�PHWUHV�

7KH�0LPLFR�&UHHN�ZDWHUVKHG�LV�FKDUDFWHUL]HG�E\�VWHHS�VWUHDP�JUDGLHQWV�
LPSHUPHDEOH�VRLOV��DQG�LV�XUEDQL]HG�WKURXJKRXW��$V�LW�LV�D�VPDOO�DQG�QDUURZ
ZDWHUVKHG��VXUIDFH�UXQRII�LV�FRQYH\HG�TXLFNO\�WR�WKH�FUHHN��7KH�FUHHN�LV
FKDUDFWHUL]HG�DV�KDYLQJ�D�³IODVK\´�QDWXUH�DQG�UHVSRQGV�UDSLGO\�WR�SUHFLSLWDWLRQ
HYHQWV��2YHU�WKH�SDVW����\HDUV��WRWDO�YROXPH�RI�IORZ�KDV�LQFUHDVHG�E\����SHUFHQW�
7KH������WRWDO�\HDUO\�YROXPH��PHDVXUHG�DW�,VOLQJWRQ�$YHQXH��ZDV����PLOOLRQ
FXELF�PHWUHV�

$V�DQQXDO�SUHFLSLWDWLRQ�KDV�UHPDLQHG�DERXW�WKH�VDPH�RYHU�WKH�SDVW����\HDUV�
WKHVH�LQFUHDVHV�LQ�WKH�WRWDO�YROXPH�RI�IORZV�PD\�EH�DWWULEXWHG�WR�XUEDQ
GHYHORSPHQW�DQG�WKH�DVVRFLDWHG�LQFUHDVH�LQ�LPSHUYLRXVQHVV�RI�WKH�ZDWHUVKHGV�
+RZHYHU��GXH�WR�WKH�QDWXUDO�FKDUDFWHULVWLFV�RI�WKH�ZDWHUVKHGV��WKHVH�LQFUHDVHV�LQ
WRWDO�YROXPH�DUH�SUREDEO\�OHVV�WKDQ�ZRXOG�EH�IRXQG�LQ�RWKHU�ZDWHUFRXUVHV�ZLWK
PRUH�GHSRVLWV�RI�FRDUVH�VRLO�DQG�WKXV�KLJKHU�LQILOWUDWLRQ�FDSDFLW\��VXFK�DV�WKH
'RQ�5LYHU�ZDWHUVKHG�

,QIRUPDWLRQ�RQ�VWUHDPIORZ�IRU�WKH�FUHHNV�LV�FROOHFWHG�E\�(QYLURQPHQW�&DQDGD�
7KH�ORQJ�WHUP�DYHUDJH�PRQWKO\�GLVFKDUJHV�DUH�LOOXVWUDWHG�LQ�)LJXUH����7KHUH�LV
FXUUHQWO\�RQH�DFWLYH�JDXJLQJ�VWDWLRQ�ORFDWHG�LQ�WKH�VRXWKHUQ�HQG�RI�HDFK
ZDWHUVKHG��(WRELFRNH���LV�ORFDWHG�LQ�%UDPSWRQ�DQG�LV�QR�ORQJHU�DFWLYH��7KH
VWUHDPIORZ�GDWD�IRU�WKH�%UDPSWRQ�VWDWLRQ�LV�EDVHG�RQ�WKH�SHULRG������������7KH
VHFRQG�VWDWLRQ�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��(WRELFRNH����LV�DFWLYH�DQG
ORFDWHG�EHORZ�WKH�4XHHQ�(OL]DEHWK�:D\��4(:���7KH�GDWD�IRU�WKLV�VWDWLRQ�LV

VHG�RQ�PRQWKO\
UHDPIORZ�GDWD�IURP
��������

KH�VWDWLRQ�LQ�WKH
LPLFR�&UHHN
DWHUVKHG�LV�ORFDWHG
�,VOLQJWRQ�$YHQXH
VW�VRXWK�RI�+LJKZD\
�0LPLFR�����7KH
UHDPIORZ�GDWD�IRU
LV�VWDWLRQ�DUH�EDVHG
�VWUHDPIORZ�GDWD
FRUGV�IURP������
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,Q�(WRELFRNH�&UHHN��PHDQ�IORZV�LQ�0DUFK�DQG�$SULO�DUH�KLJKHU�WKDQ�IRU�WKH�UHVW
RI�WKH�\HDU�DQG�WKH�ORZ�IORZ�SHULRG�LV�GXULQJ�-XQH�WR�$XJXVW��7KH�VSULQJ�UXQRII
LV�DOPRVW�GRXEOH�WKH�PHDQ�DQQXDO�UXQRII�DQG�UHSUHVHQWV�DERXW����SHUFHQW�RI�WKH
DQQXDO�GLVFKDUJH��

,Q�0LPLFR�&UHHN��IORZV�DUH�KLJKHVW�GXULQJ�)HEUXDU\�WR�$SULO��DFFRXQWLQJ�IRU
DERXW����SHUFHQW�RI�DQQXDO�GLVFKDUJH��/RZ�IORZV�W\SLFDOO\�RFFXU�EHWZHHQ�-XQH
DQG�2FWREHU�

,Q�JHQHUDO��WKH�PHDQ�PRQWKO\�IORZ�LQ�ERWK�ZDWHUVKHGV�LV�JUHDWHVW�IURP�)HEUXDU\
XQWLO�$SULO��7KLV�FRUUHVSRQGV�WR�WKH�VSULQJ�VQRZ�PHOW�FRPELQHG�ZLWK�IUHTXHQW
SUHFLSLWDWLRQ�HYHQWV��7KH�ORZHVW�PRQWKO\�IORZV�RFFXU�GXULQJ�WKH�VXPPHU�PRQWKV
ZKHQ�SUHFLSLWDWLRQ�HYHQWV�DUH�OHVV�IUHTXHQW�EXW�PRUH�LQWHQVH�

&KDQJHV�LQ�WKH�IORZ�UHJLPH��FDXVLQJ�YHU\�KLJK�DQG�YHU\�ORZ�IORZV��FDQ�DIIHFW
DTXDWLF�FRPPXQLWLHV��,Q�WHUPV�RI�ORZ�IORZV��QRW�HQRXJK�ZDWHU�LQ�VWUHDPV�PHDQV
DTXDWLF�OLIH�ZLOO�QRW�VXUYLYH��7RR�PXFK�ZDWHU�PD\�VXEMHFW�VWUHDP�EDQNV�DQG�EHG
WR�JUHDWHU�HURVLRQDO�IRUFHV��7KLV�PD\�UHVXOW�LQ�LQFUHDVHG�VHGLPHQWDWLRQ�
SDUWLFXODUO\�LI�ZRRG\�ULSDULDQ�YHJHWDWLRQ�LV�QRW�SUHVHQW��7KH�KLJK�OHYHOV�RI
VXVSHQGHG�VROLGV�RIWHQ�VHHQ�GXULQJ�KLJK�IORZV�PD\�DOVR�FDXVH�GDPDJH�WR�ILVK
JLOOV�DQG�UHVXOW�LQ�VHGLPHQWDWLRQ�RI�LPSRUWDQW�VSDZQLQJ�DUHDV��$V�ZHOO��DQ\
LQVWUHDP�VWUXFWXUHV�WKDW�ILVK�XVH�WR�HVFDSH�IURP�KLJK�IORZV��VXFK�DV�IDOOHQ�WUHHV�
PD\�EH�ZDVKHG�GRZQVWUHDP��)LVK�DQG�RWKHU�DTXDWLF�RUJDQLVPV�FRXOG�EH�FDUULHG
GRZQVWUHDP�DV�ZHOO��+LJK�IORZV�PD\�DOVR�EH�D�VDIHW\�KD]DUG�WKURXJK��IRU
H[DPSOH��LQFUHDVLQJ�HURVLRQ�RU�IORRGLQJ�ZKLFK�FDQ�WKUHDWHQ�KXPDQ�OLIH�DQG
SURSHUW\�
���������(URVLRQ

Generally, erosion is concentrated in the lower portions of the creeks and along
the main branch of Etobicoke Creek. Map 11 identifies areas where significant
erosion has occurred or where erosion control works have been carried out.  

A number of factors have contributed to the erosion problems within the lower
portions of the watersheds including urbanization, lack of stormwater
management and development controls, and location within the watersheds.
Although erosion is a natural and relatively slow process, urban development in
a watershed can accelerate the process and increase its severity. More
specifically, urban development results in the regrading of natural contours, the
removal of native vegetation, alterations to natural drainage patterns, and the
creation of impervious surfaces. These changes ultimately lead to higher
volumes and velocities of flows within natural watercourses and create the
conditions whereby increased energy causes increased erosion activity.
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Etobicoke Creek: erosion, erosion control works, 
and 10 years after work was completed. 

At the time the lower portions of the
watersheds were developed,
stormwater controls were reactive and
focused on the fast, efficient
conveyance of runoff to watercourses.
As a result, watercourses were altered
to accommodate the change in volume
and velocity of flow. Modifications
included piping, concrete lining or
gabion lining of natural channels.  The
portions of the rivers left in their
natural state were subject to increased
volumes and velocities of flow and
were heavily eroded as a result. Today,
stormwater management has evolved
to include quantity, quality, and
erosion control measures. However,
this shift did not occur until after the
lower portions of the watersheds were
developed; thus,  stormwater
management facilities in the lower
watersheds are largely absent. 

Lenient development regulations were
also in place when the lower portions
of the watersheds were being
developed. Structures and buildings
were often allowed to be built adjacent
to the top of a valley slope without any
consideration of setbacks. This practice
resulted in the loading of slopes and
ultimately to slope instability and
erosion problems. Today’s
development controls identify the need
to regulate development which is
adjacent to valley and stream
corridors. These controls may be
enforced through municipal rear/side
lot setbacks or through policies such
as TRCA’s Valley and Stream
Corridor Management Program
(1994). These modifications allow for
greater  protection of unstable river
banks and valley walls and, and help
to prevent bank instability and erosion.
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Location within a watershed plays an important role in the characteristics and
flow conditions of a watercourse. Headwater streams typically have smaller
cross-sections (i.e. are less defined), slower velocities, gentler gradients, lower
kinetic energy, finer suspended loads, and smaller volumes of flow. However, at
the lower end of the system, the reaches have more defined channels with higher
banks, increased flow volumes and velocities, and steeper gradients. In addition,
at the lower end of a watershed, larger particles are picked up by the flows in
larger volumes because of higher velocities. Each of these characteristics
contributes to greater erosion problems within a mature river system. The
conditions within the lower portions of the Mimico and Etobicoke Creek
watersheds confirm this relationship.

The third area of concern lies along the main branch of the Etobicoke Creek. As
Map 11 indicates, the erosion sites along this branch have been protected by
some type of erosion control structure. These erosion problems likely resulted
from both natural processes and from the effects of increased urbanization as the
City of Brampton expanded. Although erosion does exist along this branch, it is
substantially less than in the lower portions of the Etobicoke Creek watershed
because refined development regulations and stormwater controls were in place
when development began in this area, and because of the natural mechanics of
the watercourse and soil characteristics of the surrounding area, among other
factors.

By the time Brampton was undergoing rapid urbanization, municipalities and
TRCA had adopted a protection and prevention approach. This approach ensured
erosion-prone areas were protected and further erosion was prevented or
minimized through increased development regulations and stormwater
management controls. Increased controls consist of those previously mentioned
including municipal rear/side lot setbacks, development policies, and stricter
stormwater management controls for development applications.

Typically, erosion is minimal in the headwaters, slight in the mid-reaches, and
heavy in the lower sections of  a watershed. This natural trend is demonstrated in
the Etobicoke Creek watershed. Compared to the headwater streams, mid-
reaches have increased cross-sectional area, increased velocity and volumes of
flow, and relatively steeper gradients. This combination will produce the first
signs of significant erosion within the watercourse, as is seen along the main
branch, but will be moderate enough not to cause the frequency and severity of
the erosion found in the lower portions of the watershed.

The main branch of Etobicoke Creek is located within the Peel Plain which is
composed of the Peel Clay and the Chinguacousy Clay Loam soils. Clay
particles are unique in that they are flat and extremely fine. The smallest of the
four soil categories, clay particles are less than 0.005 millimetres in diameter.
These natural soils also explain the fewer number of erosion sites along the main
branch. 
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)ORRGLQJ�LV�D�FRPPRQ��QDWXUDO�RFFXUUHQFH��+LVWRULFDOO\��IORRGLQJ�KDV�RFFXUUHG
UHJXODUO\�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�

'HWDLOHG�KLVWRULF�DFFRXQWV�RI�IORRGLQJ�DORQJ�0LPLFR�&UHHN�DUH�VFDWWHUHG��7KH
PRVW�VHYHUH�IORRGLQJ�RFFXUUHG�GXULQJ�+XUULFDQH�+D]HO��'DPDJH�ZDV�UHSRUWHG�WR
EXLOGLQJV�LQ�WKH�YLFLQLW\�RI�.LSOLQJ�$YHQXH��'XQGDV�6WUHHW��9DQ�'HXVHQ
%RXOHYDUG��DQG�%RQQ\YLHZ�'ULYH�

1XPHURXV�DFFRXQWV�RI�IORRGLQJ�ZLWKLQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�KDYH�EHHQ
UHFRUGHG��+LVWRULFDOO\��IORRGLQJ�ZDV�VHYHUH�DW�/RQJ�%UDQFK��D�VPDOO�YLOODJH
ORFDWHG�QHDU�WKH�PRXWK�RI�(WRELFRNH�&UHHN��$QQXDO�IORRGLQJ�DOVR�RFFXUUHG�LQ
ZKDW�LV�WRGD\�WKH�FHQWUDO�DUHD�RI�%UDPSWRQ��7KLV�ZDV��LQ�SDUW��FDXVHG�E\
GHYHORSPHQW�RI�WKH�PDLQ�EXVLQHVV�DUHD�LQ�FORVH�SUR[LPLW\�WR�D�ODUJH�PHDQGHU�RI
(WRELFRNH�&UHHN��VRXWK�RI�4XHHQ�6WUHHW�(DVW��:DWHU�OHYHOV�ZRXOG�ULVH��RYHUWRS
WKH�EDQNV�RI�WKH�ZDWHUFRXUVH��DQG�WKH�DUHD�HQFLUFOHG�E\�WKH�PHDQGHU�ZRXOG
TXLFNO\�EHFRPH�IORRGHG��7KLV�ZDV�WKH�FDVH�LQ�������ZKHQ�WKH�DUHD�ZDV�KHDYLO\
IORRGHG�UHVXOWLQJ�LQ�VHYHUH�GDPDJH�

7KH�LVVXH�RI�IORRGLQJ�LQ�%UDPSWRQ�ZDV�DGGUHVVHG�LQ�WKH�(WRELFRNH�9DOOH\�5HSRUW
RI�������7KH�UHSRUW�UHFRPPHQGHG�WKH�FRQVWUXFWLRQ�RI�D�IORRG�GLYHUVLRQ�FKDQQHO
WR�DOWHU�WKH�FRXUVH�RI�WKH�FUHHN�DQG�SUHYHQW�UHFXUUHQW�IORRGLQJ�LQ�WKH�EXVLQHVV
VHFWLRQ�RI�WKH�WRZQ��7KH�FRQVWUXFWLRQ�RI�WKLV�GLYHUVLRQ�FKDQQHO�ZDV�XQGHUWDNHQ
E\�WKH�(WRELFRNH�&UHHN�&RQVHUYDWLRQ�$XWKRULW\��DQG�IURP�LWV�IRUPDWLRQ�LQ������
WKH�(WRELFRNH�0LPLFR�&RQVHUYDWLRQ�$XWKRULW\��DQG�FRPSOHWHG�LQ�������VHH�0DS
���&KDSWHU�����

7KH�ULVNV�DVVRFLDWHG�ZLWK�IORRG�SODLQ�GHYHORSPHQW�ZHUH�FOHDUO\�GHPRQVWUDWHG�RQ
2FWREHU����DQG�����������ZKHQ�+XUULFDQH�+D]HO�GURSSHG�LQ�H[FHVV�RI���
FHQWLPHWUHV�RI�UDLQZDWHU�LQ�D����KRXU�SHULRG��7KH�GLYHUVLRQ�FKDQQHO�LQ�%UDPSWRQ
SUHYHQWHG�VHULRXV�IORRGLQJ�GDPDJH�HYHQ�WKRXJK�IORRG�ZDWHUV�ILOOHG�WKH�QHZ
FKDQQHO�WR�DSSUR[LPDWHO\����FHQWLPHWUHV�DERYH�WKH�FRQFUHWH�OLQLQJ��+RZHYHU��LQ
WKH�ORZHU�VHFWLRQ�RI�(WRELFRNH�&UHHN��WKHUH�ZDV�VHULRXV�GDPDJH��&KDQQHO
LPSURYHPHQWV�SUHYLRXVO\�FRPSOHWHG�DW�/RQJ�%UDQFK�ZHUH�QRW�VXIILFLHQW�WR
SURWHFW�WKH�DUHD�IURP�IORRGLQJ�DV�WKH�IORRG�ZDWHUV�ZHUH�DW�OHDVW�IRXU�WLPHV�WKH
FDSDFLW\�RI�WKH�FKDQQHO��7KH�FRWWDJH�VHWWOHPHQW�E\�WKH�PRXWK�RI�(WRELFRNH�&UHHN
ZDV�GHVWUR\HG�DQG�VHYHQ�SHRSOH�GURZQHG��2YHUDOO��ZLWKLQ�WKH�75&$¶V
MXULVGLFWLRQ�����OLYHV�ZHUH�ORVW�DQG�������IDPLOLHV�ZHUH�OHIW�KRPHOHVV�DV�D�UHVXOW
RI�WKH�+XUULFDQH���2Q�WKH�PDLQ�EUDQFK�RI�(WRELFRNH�&UHHN��VLJQLILFDQW�IORRGLQJ
DOVR�WRRN�SODFH�GXULQJ�+XUULFDQH�+D]HO�DW�'XQGDV�6WUHHW�DQG�RQ�6SULQJ�&UHHN
XSVWUHDP�RI�6WHHOHV�$YHQXH��075&$��������-DPHV�)��0DF/DUHQ��������
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$IWHU�WKH�GHYDVWDWLQJ�ORVV�RI�OLIH�DQG�SURSHUW\�DVVRFLDWHG�ZLWK�+XUULFDQH�+D]HO�
SXEOLF�DWWHQWLRQ�IRFXVHG�RQ�WKH�QHHG�WR�PDQDJH�KD]DUGV�DVVRFLDWHG�ZLWK�IORRG
SODLQV��$V�D�UHVXOW��IRXU�VPDOOHU�FRQVHUYDWLRQ�DXWKRULWLHV�ZHUH�DPDOJDPDWHG�WR
IRUP�7KH�0HWURSROLWDQ�7RURQWR�DQG�5HJLRQ�&RQVHUYDWLRQ�$XWKRULW\��7KH�LQWHQW
ZDV�WR�SURYLGH�EHWWHU�ZDWHUVKHG�PDQDJHPHQW��SDUWLFXODUO\�LQ�IORRG�FRQWURO�
WKURXJKRXW�WKH�UHJLRQ��7KH�075&$�SURJUDP�RI�IORRG�ULVN�UHGXFWLRQ��3ODQ�IRU
)ORRG�&RQWURO�DQG�:DWHU�&RQVHUYDWLRQ���������ZDV�GHYHORSHG�EDVHG�RQ�WKH
SURWHFWLRQ��SUHYHQWLRQ��DQG�DFTXLVLWLRQ�RI�KD]DUG�ODQGV��7KH�SODQ�SURSRVHG�WKDW
WKH�6QHOJURYH�'DP�DQG�5HVHUYRLU�EH�FRQVWUXFWHG�ZLWKLQ�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG�WR�VHUYH�DV�D�UHFUHDWLRQDO�ODNH�DQG�DV�DQ�DX[LOLDU\�VRXUFH�RI�ZDWHU�IRU
WKH�&LW\�RI�%UDPSWRQ�ZKLFK��DW�WKDW�WLPH��REWDLQHG�PRVW�RI�LWV�ZDWHU�IURP�ZHOOV�
7KH�6QHOJURYH�5HVRXUFH�0DQDJHPHQW�7UDFW�ZDV�DFTXLUHG�E\�WKH�&RQVHUYDWLRQ
$XWKRULW\��7R�GDWH��WKH�GDP�DQG�UHVHUYRLU�KDYH�QRW�EHHQ�EXLOW��7KH������SODQ
DOVR�SURSRVHG�WKH�DFTXLVLWLRQ�RI�����KHFWDUHV�RI�IORRG�SODLQ�ODQG�

0RUH�UHFHQWO\��FKDQQHO�ZRUNV�KDYH�EHHQ�FRPSOHWHG�RQ�/LWWOH�(WRELFRNH�&UHHN�
DURXQG�WKH�'L[LH�5RDG�DQG�'XQGDV�6WUHHW�DUHD��WR�SURWHFW�SURSHUWLHV�ORFDWHG�LQ
IORRG�YXOQHUDEOH�DUHDV�DORQJ�WKH�WULEXWDU\��7KH�/LWWOH�(WRELFRNH�&UHHN
VXEZDWHUVKHG�LV�GRPLQDWHG�E\�LPSHUPHDEOH�VRLOV�DQG�LV�FRYHUHG�ZLWK�UHVLGHQWLDO
DQG�LQGXVWULDO�GHYHORSPHQW��$V�D�UHVXOW��SUHFLSLWDWLRQ�WHQGV�WR�UXQRII�GLUHFWO\�LQWR
WKH�FUHHN��/LWWOH�(WRELFRNH�&UHHN�LV�DOVR�FKDUDFWHUL]HG�E\�ORZ�EDVHIORZ�DQG
IODVK\�GLVFKDUJHV�GXULQJ�WKH�VSULQJ�IUHVKHW�DQG�SUHFLSLWDWLRQ�HYHQWV�

7R�UHGXFH�WKH�ULVN�RI�IORRGLQJ�DQG�HURVLRQ��WKH�75&$�UHJXODWHV�GHYHORSPHQW
ZLWKLQ�YDOOH\�DQG�VWUHDP�FRUULGRUV�DV�VKRZQ�RQ�0DS�����7KHVH�YDOOH\�DQG�VWUHDP
FRUULGRUV�LQFOXGH�WKH�UHJXODWRU\�IORRG�SODLQ��%R[�����7RGD\��D�WKUHDW�WR�OLIH�DQG
SURSHUW\�IURP�IORRGLQJ�VWLOO�H[LVWV�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV��7KHUH�DUH�DOVR�PDQ\�DUHDV�ZKHUH�VWUXFWXUHV�DQG�IDFLOLWLHV�H[LVW
ZLWKLQ�WKH�IORRG�SODLQ�ZKLFK�DUH�YXOQHUDEOH�WR�IORRGLQJ��LQFOXGLQJ�D�QXPEHU�RI
WUDQVSRUWDWLRQ�URXWHV��0DS�����
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)ORRG�SODLQV�UHSUHVHQW�WKH�QDWXUDO�VWRUDJH�DUHDV�RI�ULYHUV�LQWR�ZKLFK�KLJK�IORZV�IURP�UDLQIDOO�DQG�VQRZ
PHOW�VSLOO�RYHU�WKH�EDQNV��:KHQ�GHYHORSPHQW�RFFXUV�ZLWKLQ�IORRG�SODLQV��VWRUDJH�FDSDFLW\�LV�ORVW�DQG
WKHUH�FDQ�EH�D�WKUHDW�WR�OLIH�RU�SURSHUW\�IURP�IORRGLQJ���

7R�HQVXUH�WKDW�QHZ�DUHDV�DW�ULVN�IURP�IORRGLQJ�DUH�QRW�GHYHORSHG��WKH�75&$�ZDV�JUDQWHG�DQ�2QWDULR
5HJXODWLRQ�XQGHU�WKH�&RQVHUYDWLRQ�$XWKRULWLHV�$FW��2QWDULR�5HJXODWLRQ�����UHTXLUHV�SURSRQHQWV�WR
DSSO\�WR�WKH�75&$�IRU�SHUPLVVLRQ�LI�WKH\�SODQ�WR�EXLOG�LQ�DQ�DUHD�VXVFHSWLEOH�WR�IORRGLQJ��SODFH�ILOO�LQ�DQ
DUHD�VKRZQ�RQ�UHJLVWHUHG�VFKHGXOHV��RU�DOWHU�D�ZDWHUFRXUVH��7KH�UHTXLUHPHQWV�XQGHU�WKH�UHJXODWLRQ
KDYH�WUDGLWLRQDOO\�UHODWHG�WR�WKH�SURWHFWLRQ�RI�OLIH�DQG�SURSHUW\�IURP�IORRG�DQG�HURVLRQ�KD]DUGV�RQ�WKH
YDOOH\�IORRU�DQG�DORQJ�WKH�YDOOH\�VORSHV��6LQFH�WKH�75&$·V������:DWHUVKHG�3ODQ��DQG�WKH�DGRSWLRQ�RI
WKH������3URYLQFLDO�)ORRG�3ODLQ�3ODQQLQJ�3ROLF\�DQG������3URYLQFLDO�3ROLF\�6WDWHPHQW������1DWXUDO
+D]DUGV���ZKHUH�ODQGV�DUH�VXEMHFW�WR�IORRG�ULVN��QR�QHZ�GHYHORSPHQW�LV�SHUPLWWHG�ZLWKLQ�WKH�IORRG
SODLQ��ZLWK�WKH�H[FHSWLRQ�RI�HVVHQWLDO�VHUYLFHV�VXFK�DV�JDV�RU�ZDWHU��RU�WKURXJK�WKH�GHVLJQDWLRQ�RI�D
6SHFLDO�3ROLF\�$UHD��63$��RU�D�7ZR�=RQH�$UHD��,Q�DUHDV�ZKHUH�KLVWRULF�FRPPXQLWLHV�H[LVW���6SHFLDO
3ROLF\�$UHDV��63$V��KDYH�EHHQ�GHVLJQDWHG�E\�WKH�3URYLQFH��:LWKLQ�VXFK�DUHDV��GHYHORSPHQW�RU
UHGHYHORSPHQW�PD\�EH�SHUPLWWHG�LQ�RUGHU�WR�PDLQWDLQ�WKH�FRPPXQLW\·V�VRFLDO�DQG�HFRQRPLF�YLDELOLW\�
7KHUH�LV�RQH�7ZR�=RQH�$UHD�ORFDWHG�LQ�WKH�0DOWRQ�DUHD�RI�0LPLFR�&UHHN��7KHUH�DUH�IRXU�6SHFLDO�3ROLF\
$UHDV�ZLWKLQ�WKH�(WRELFRNH�&UHHN��ZDWHUVKHG�

C 'RZQWRZQ�%UDPSWRQ
C 6WHHOHV�$YHQXH�DQG�'L[LH�5RDG��%UDPSWRQ�
C (WRELFRNH�&UHHN�DW�'XQGDV�6WUHHW��0LVVLVVDXJD�
C 'L[LH�5RDG�DQG�'XQGDV�6WUHHW��0LVVLVVDXJD��

&RQVLGHULQJ�WKDW�WKHUH�DUH��D�WRWDO�RI����63$V�ZLWKLQ�WKH�75&$·V�MXULVGLFWLRQ��WKLV�LV�D�UHODWLYHO\�KLJK
QXPEHU�RI�63$V�IRU�D�VLQJOH�ZDWHUVKHG��1R�63$V�KDYH�EHHQ�GHVLJQDWHG�ZLWKLQ�WKH�0LPLFR�&UHHN
ZDWHUVKHG�

7KH������9DOOH\�DQG�6WUHDP�&RUULGRU�0DQDJHPHQW�3URJUDP�LV�WKH�FXUUHQW�75&$�SROLF\�WKURXJK�ZKLFK
WKH�YDOOH\�DQG�VWUHDP�FRUULGRU�DUHDV��LQFOXGLQJ�IORRG�SODLQV��DUH�PDQDJHG��7KH�75&$�LPSOHPHQWV�ERWK
WKH�SURYLQFLDO�DQG�75&$�SROLF\�GRFXPHQWV�WKURXJK�LWV�UROH�DV�D�FRPPHQWLQJ�DJHQF\�XQGHU�WKH
3ODQQLQJ�$FW�DQG�WKH�(QYLURQPHQWDO�$VVHVVPHQW�$FW��DQG�WKURXJK�LPSOHPHQWDWLRQ�RI�2QWDULR
5HJXODWLRQ�����XQGHU�WKH�&RQVHUYDWLRQ�$XWKRULWLHV�$FW���

7R�DVVLVW�LQ�WKH�DGPLQLVWUDWLRQ�RI�WKH�SROLFLHV�DQG�2QWDULR�5HJXODWLRQ������WKH�75&$�KDV�GHYHORSHG
IORRG�SODLQ�PDSSLQJ�IRU�DUHDV�ZKHUH�ZDWHUFRXUVHV�GUDLQ�LQ�H[FHVV�RI������KHFWDUHV��7KLV�PDSSLQJ�LV
DYDLODEOH�IRU�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��7KH�75&$�SUHVHQWO\�GRHV�QRW�UHJXODWH
IORRG�SODLQV�GUDLQLQJ�OHVV�WKDQ�����KHFWDUHV��,Q�DUHDV�ZKHUH�QR�IORRG�SODLQ�PDSSLQJ�H[LVWV��WKH�IORRG
SODLQ�OLPLWV�DUH�GHWHUPLQHG�E\�WKH�SURSRQHQWV�RI�GHYHORSPHQW�DGMDFHQW�WR�WKHVH�ZDWHUFRXUVHV��

'HYHORSPHQW�LQ�WKH�IORRG�SODLQ�FDQ�KDYH�VLJQLILFDQW�VRFLDO�DQG�HFRQRPLF�FRVWV�LQ�WHUPV�RI�ORVV�RI�OLIH
DQG�SURSHUW\��)XUWKHU��GHYHORSPHQW�ZLWKLQ�IORRG�SODLQV�FDQ�KDYH�VLJQLILFDQW�HFRORJLFDO�LPSDFWV���7KH
YDOOH\�DQG�VWUHDP�FRUULGRUV��LQ�ZKLFK�D�IORRG�SODLQ�LV�ORFDWHG��SHUIRUP�VHYHUDO�HFRORJLFDO�IXQFWLRQV
ZKLFK�FRXOG�EH�WKUHDWHQHG�E\�GHYHORSPHQW�LQFOXGLQJ�QXWULHQW�DQG�VHGLPHQW�WUDQVSRUW��SURYLVLRQ�RI
ILVK�DQG�ZLOGOLIH�KDELWDW�DQG�PLJUDWLRQ�URXWHV��DLU�TXDOLW\�LPSURYHPHQW��QRLVH�OHYHO�DWWHQXDWLRQ�
PRGHUDWLRQ�RI�PLFUR�FOLPDWHV��DQG�WKH�PDLQWHQDQFH�RI�D�JHQHWLF�SRRO�IRU�QDWLYH�IORUD�DQG�IDXQD
�075&$��������
105







67$7(�2)�7+(�:$7(56+('�5(3257��(72%,&2.(�$1'�0,0,&2�&5((.�:$7(56+('6

108

6WRUPZDWH
(WR
���������6WRUPZDWHU�0DQDJHPHQW

:KLOH�HURVLRQ�DQG�IORRGLQJ�RI�YDOOH\�DQG�VWUHDP�FRUULGRUV�DUH�QDWXUDO�SURFHVVHV��LQ
WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�WKH\�DUH�DFFHOHUDWHG�RU�PDGH�PRUH
VHYHUH�E\�WKH�SUHGRPLQDQFH�RI�LPSHUPHDEOH�VXUIDFHV��3URDFWLYH�PDQDJHPHQW�RI
VWRUPZDWHU�LV�QHFHVVDU\�WR�UHGXFH�WKH�ULVNV�RI�IORRGLQJ�DQG�HURVLRQ�

8S�WR�WKH�PLG�WR�ODWH�����V��WKH�GULYLQJ�LQIOXHQFH�EHKLQG�WKH�PDQDJHPHQW�RI�XUEDQ
UXQRII�ZDV�WR�PRYH�ZDWHU�TXLFNO\�DZD\�IURP�XUEDQ�DUHDV�WR�SUHYHQW�LQFUHDVHG
IORRGLQJ��0DQ\�ZDWHUFRXUVHV�ZHUH�HQJLQHHUHG�WR�DFFRPPRGDWH�LQFUHDVHG�IORZV
GXH�WR�VWRUP�HYHQWV�DQG�D�QHWZRUN�RI�VWRUP�VHZHUV�ZDV�FRQVWUXFWHG�WR�GLVFKDUJH
VWRUPZDWHU�LQWR�FRQFUHWH�OLQHG�ULYHUV�DQG�VWUHDPV��7KHVH�SUDFWLFHV�FUHDWHG�PDQ\
HQYLURQPHQWDO�SUREOHPV�VXFK�DV�UHGXFHG�ILVK�KDELWDW��IOXFWXDWLQJ�IORZV��HURVLRQ�
DQG�GHWHULRUDWHG�ZDWHU�TXDOLW\����

:KLOH�SUHYHQWLQJ�LQFUHDVHG�IORRGLQJ�UHPDLQV�DQ�LPSRUWDQW�FRPSRQHQW�RI
VWRUPZDWHU�PDQDJHPHQW��VLQFH�WKH�PLG�WR�ODWH�����V��WKH�IRFXV�KDV�H[SDQGHG�WR
DGGUHVV�ERWK�ZDWHU�TXDOLW\�DQG�HURVLRQ�LPSDFWV��7RGD\��VWRUPZDWHU�LV�EHLQJ
UHFRJQL]HG�DV�D�UHVRXUFH�ZKLFK�VKRXOG�EH�PDQDJHG�DV�DQ�LPSRUWDQW�HOHPHQW�RI�WKH
K\GURORJLF�F\FOH��%R[���SURYLGHV�DQ�RYHUYLHZ�RI��QHZHU�DSSURDFKHV�WR�PDQDJLQJ
VWRUPZDWHU��$Q�LQWHJUDWHG�³WUHDWPHQW�WUDLQ´�DSSURDFK�DGGUHVVHV�D�FRPSOH[�UDQJH
RI�ZDWHUVKHG�PDQDJHPHQW�REMHFWLYHV��7KLV�DSSURDFK�LQYROYHV�D�FRPELQDWLRQ�RI
VWRUPZDWHU�PDQDJHPHQW�SUDFWLFHV�DW�WKH�ORW�OHYHO��DW�VRXUFH���DORQJ�WKH�FRQYH\DQFH
V\VWHP��DQG�DW�WKH�HQG�RI�SLSH��7RJHWKHU�WKHVH�SUDFWLFHV�KHOS�PDLQWDLQ�RU�UHVWRUH�D
PRUH�QDWXUDO�F\FOLQJ�RI�ZDWHU�E\�HQFRXUDJLQJ�LQILOWUDWLRQ��UHGXFLQJ�UXQRII�YROXPHV
DQG�YHORFLWLHV��DQG�ILOWHULQJ�RXW�SROOXWDQWV�FDUULHG�LQ�VWRUPZDWHU��

&RQVLVWHQW�ZLWK�WKLV�DSSURDFK�WR�VWRUPZDWHU�PDQDJHPHQW��7KH�75&$�KDV
HVWDEOLVKHG�FULWHULD�WKDW�QHZ�GHYHORSPHQWV�PXVW�PHHW�WR�PLWLJDWH�SRWHQWLDO
IORRGLQJ��HURVLRQ��DQG�ZDWHU�TXDOLW\�LPSDFWV��6WRUPZDWHU�SRQGV�DUH�RQH�PHWKRG
RI�PLWLJDWLQJ�WKH�LPSDFWV�RI�LQFUHDVHG�VWRUPZDWHU�UXQRII�WR�ZDWHUFRXUVHV�WKDW

RFFXUV�ZLWK�GHYHORSPHQW��&XUUHQWO\�
WKHUH�DUH����VWRUPZDWHU�PDQDJHPHQW
SRQGV�LQ�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG��2I�WKHVH�����DUH�GHVLJQHG
IRU�ZDWHU�TXDQWLW\�FRQWURO�����DUH�IRU
TXDOLW\�FRQWURO��DQG����FRQWURO�ERWK
TXDQWLW\�DQG�TXDOLW\��,Q�WKH�0LPLFR
&UHHN�ZDWHUVKHG��WKHUH�DUH�QLQH
VWRUPZDWHU�PDQDJHPHQW�SRQGV��2I
WKHVH��IRXU�DUH�TXDQWLW\�SRQGV��WZR
FRQWURO�IRU�TXDOLW\��DQG�WKUHH�FRQWURO
ZDWHU�TXDQWLW\�DQG�TXDOLW\��7KH�WRWDO
DUHD�RI�ODQG�ZLWK�TXDQWLW\�DQG�TXDOLW\
FRQWURO�LV�VKRZQ�LQ�7DEOH������
U�0DQDJHPHQW�3RQG��4XDOLW\��
ELFRNH�&UHHN�:DWHUVKHG
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7KH�ORFDWLRQ�RI�WKHVH�SRQGV�DQG�WKHLU�GUDLQDJH�DUHDV�DUH�VKRZQ�RQ�0DS����
)XUWKHU�GLVFXVVLRQ�RQ�VWRUPZDWHU�GLVFKDUJHV�LQ�WKH�ZDWHUVKHGV��DV�WKH\�UHODWH�WR
ZDWHU�TXDOLW\�LQ�WKH�FUHHNV��LV�GLVFXVVHG�LQ�VHFWLRQ���������
7$%/(������$UHDV�&RQWUROOHG�E\�6WRUPZDWHU�0DQDJHPHQW�3RQGV

:DWHUVKHG $UHD�&RQWUROOHG
IRU�4XDQWLW\
�KHFWDUHV�

$UHD�&RQWUROOHG�IRU
4XDQWLW\�DQG

4XDOLW\��KHFWDUHV�

7RWDO�8UEDQ
$UHD��H[LVWLQJ
DQG�IXWXUH�

7RWDO�:DWHUVKHG
$UHD��KHFWDUHV�

(WRELFRNH�&UHHN ����� ����� ������ ������

0LPLFR�&UHHN ����� ��� ����� �����
:LWKLQ�GHYHORSHG�DUHDV��µUHWURILWWLQJ¶�H[LVWLQJ�TXDQWLW\�SRQGV�FDQ�SURYLGH�ZDWHU
TXDOLW\�DQG�HURVLRQ�FRQWURO�EHQHILWV��%R[�����0RQLWRULQJ�UHVXOWV�LQGLFDWH�WKDW
VWRUPZDWHU�PDQDJHPHQW�SRQGV�DUH�HIIHFWLYH�LQ�UHGXFLQJ�SRVW�GHYHORSPHQW�SHDN
IORZV�WR�SUHGHYHORSPHQW�OHYHOV�DQG�UHPRYLQJ�SROOXWDQWV��0RQLWRULQJ�DQG
HYDOXDWLRQ�RI�WKH�FXPXODWLYH�HIIHFWV�RI�VWRUPZDWHU�PDQDJHPHQW�IDFLOLWLHV�DUH

RQJRLQJ�

6800$5<

7KH�QDWXUDO�IORZ�RI�ZDWHU�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�ZRXOG
KDYH�EHHQ�DIIHFWHG�ZKHQ�WKH�IRUHVWHG�ODQGVFDSH�ZDV�FOHDUHG�WR�DFFRPPRGDWH
VHWWOHPHQW�DQG�DJULFXOWXUH��0RUH�UHFHQWO\��WKH�IORZ�UHJLPH�KDV�EHHQ�DIIHFWHG�E\
H[WHQVLYH�XUEDQ�GHYHORSPHQW�LQ�WKH�ZDWHUVKHGV��*UDGLQJ�WKH�ODQG��DOWHULQJ
ZDWHUFRXUVHV��DQG�DQ�LQFUHDVH�LQ�LPSHUPHDEOH�VXUIDFHV�KDYH�FDXVHG�DQ�LQFUHDVH
LQ�WKH�WRWDO�YROXPH�DQG�UDWH�RI�VWUHDPIORZ��+RZHYHU��LQ�UHFHQW�\HDUV��D�YDULHW\�RI
PHWKRGV�KDYH�EHHQ�XVHG�WR�PLWLJDWH�WKH�HIIHFWV�RI�VWRUPZDWHU�UXQRII�
109
Concrete lined section of Etobicoke Creek
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$WWLWXGHV�WRZDUG�XUEDQL]DWLRQ�DQG�WKH�HQYLURQPHQW�KDYH�EHHQ�FKDQJLQJ�RYHU�WKH�SDVW�WZR�GHFDGHV�
$Q�LPSRUWDQW�HOHPHQW�RI�WKLV�FKDQJH�LV�WKH�GHYHORSPHQW�RI�D�PRUH�QDWXUDO�DSSURDFK�WR�VWRUPZDWHU
PDQDJHPHQW��RQH�WKDW�DWWHPSWV�WR�PLPLF�WKH�QDWXUDO�IXQFWLRQLQJ�RI�WKH�K\GURORJLF�F\FOH�LQ�WHUPV�RI
IORZ�FRQWUROV��DV�ZHOO�DV�UHPRYLQJ�SROOXWDQWV�DQG�SURYLGLQJ�DTXDWLF�DQG�WHUUHVWULDO�KDELWDW�
6WRUPZDWHU�PDQDJHPHQW�LV�DFKLHYHG�XVLQJ�D�FRPELQDWLRQ�RI�IRXU�DSSURDFKHV�

���3ROOXWLRQ�3UHYHQWLRQ
C (OLPLQDWLRQ�RU�UHGXFWLRQ�RI�WKH�XVH�RI�SHVWLFLGHV��IHUWLOL]HUV��RU�RWKHU�SROOXWDQWV�
C 0XQLFLSDO�PDLQWHQDQFH�DFWLYLWLHV�VXFK�DV�VWUHHW�FOHDQLQJ�

���6WRUPZDWHU�/RW�/HYHO��6RXUFH��&RQWUROV�
7KHVH�PHDVXUHV�DUH�LPSOHPHQWHG�RQ�VLWH�
C 5HGXFHG�/RW�*UDGLQJ�WR�HQFRXUDJH�SRQGLQJ��QDWXUDO�LQILOWUDWLRQ��DQG�HYDSRUDWLRQ�RI�UXQRII�
C 5RRI�/HDGHUV�WR�GLVFKDUJH�WR�SRQGLQJ�DUHDV��VRDNDZD\�SLWV��RU�UDLQ�EDUUHOV
C 6XPS�3XPSLQJ�RI�)RXQGDWLRQ�'UDLQV�WR�HLWKHU�WKH�VXUIDFH�RU�VRDNDZD\�SLWV�

���6WRUPZDWHU�&RQYH\DQFH�&RQWUROV
&RQYH\DQFH�V\VWHPV�DUH�XVHG�WR�WUDQVSRUW�VWRUPZDWHU�UXQRII�IURP�ORWV�WR�UHFHLYLQJ�ZDWHUV�
C 3HUYLRXV�3LSH�6\VWHPV�DOORZ�H[ILOWUDWLRQ�RI�ZDWHU�WKURXJK�WKH�SLSH�ZDOO�LQWR�D�GHHS�JUDYHO

EHG�DQG�WKHQ�WR�WKH�VXUURXQGLQJ�VRLO�DV�LW�LV�FRQYH\HG�GRZQVWUHDP��7KH�&LW\�RI�7RURQWR
�(WRELFRNH�'LVWULFW��LV�RQH�RI�WKH�IHZ�PXQLFLSDOLWLHV�ZKLFK�KDV�DWWHPSWHG�WR�LPSOHPHQW�WKLV
PHWKRG��

C 3HUYLRXV�&DWFK�%DVLQV�DUH�RYHUVL]HG�FDWFK�EDVLQV�FRQQHFWHG�WR�H[ILOWUDWLRQ�WUHQFKHV��7KH\
DUH�LQWHQGHG�WR�LQILOWUDWH�URDG�GUDLQDJH�ZKLFK�KDV�KLJK�OHYHOV�RI�VXVSHQGHG�VHGLPHQW�

C *UDVVHG�6ZDOHV�RU�5RDGVLGH�'LWFKHV�HQFRXUDJH�LQILOWUDWLRQ�DQG�UHGXFH�IORZ�YHORFLWLHV�

���(QG�RI�3LSH�6WRUPZDWHU�0DQDJHPHQW�)DFLOLWLHV�
7KHVH�DUH�XVHG�WR�VHUYLFH�QXPHURXV�ORWV�RU�ZKROH�VXEGLYLVLRQV��7KHVH�IDFLOLWLHV�UHFHLYH�VWRUPZDWHU
IURP�D�FRQYH\DQFH�V\VWHP�DQG�WKHQ�GLVFKDUJH�LW�WR�UHFHLYLQJ�ZDWHUV�
C :HW�DQG�'U\�3RQGV�WHPSRUDULO\�VWRUH�VWRUPZDWHU�WR�DOORZ�VHWWOLQJ�RI�VHGLPHQWV��:HW�SRQGV

UHWDLQ�D�SHUPDQHQW�SRRO�RI�ZDWHU�ZKLFK�DOORZV�VHGLPHQW�DQG�RWKHU�SROOXWDQWV�WR�VHWWOH�WR�WKH
ERWWRP��'U\�SRQGV�KDYH�QR�SHUPDQHQW�SRRO�RI�ZDWHU�DQG�DUH�JHQHUDOO\�RQO\�XVHG�IRU
TXDQWLW\�FRQWURO��,Q�RWKHU�ZDWHUVKHGV��GU\�SRQGV�KDYH�UHFHQWO\�EHHQ�VXFFHVVIXOO\�UHWURILWWHG
WR�SURYLGH�TXDOLW\�FRQWURO�DV�ZHOO��$�GLVFXVVLRQ�RI�UHWURILWWLQJ�SRQGV�WR�WUHDW�WKH�TXDOLW\�RI
VWRUPZDWHU�LV�SURYLGHG�LQ�%R[����6HFWLRQ����������

C &RQVWUXFWHG�$UWLILFLDO�:HWODQGV�LPSURYH�ZDWHU�TXDOLW\�DV�ZHOO�DV�SURYLGH�DQFLOODU\�EHQHILWV�LQ
WHUPV�RI�KDELWDW��DOWKRXJK�FRQFHUQV�KDYH�EHHQ�UDLVHG�EHFDXVH�RI�WKH�LQWURGXFWLRQ�RI�IORUD
DQG�IDXQD�WR�SROOXWDQWV�

C ,QILOWUDWLRQ�6\VWHPV�LQFOXGH�LQILOWUDWLRQ�WUHQFKHV�DQG�EDVLQV�
C )LOWHU�6WULSV�VSUHDG�VWRUPZDWHU�DFURVV�D�VWULS�RI�YHJHWDWHG�ODQG�WR�SURPRWH�ILOWHULQJ�RI

SROOXWDQWV�DQG�LQILOWUDWLRQ�RI��VWRUPZDWHU�
C 2LO�*ULW�6HSDUDWRUV�FRPELQH�VWRUDJH�FKDPEHUV�IRU�VHGLPHQW�WUDSSLQJ�DQG�RLO�VHSDUDWLRQ�ZLWK

D�GUDLQDJH�LQOHW��RU�LQIORZ�VHZHU��IRU�LQWHUFHSWLQJ�VWRUPZDWHU�UXQRII�
C %XIIHU�6WULSV�DUH�QDWXUDO�DUHDV��H�J���YHJHWDWHG�VHW�EDFNV��ORFDWHG�EHWZHHQ�GHYHORSPHQW

DQG�UHFHLYLQJ�ZDWHUV�
110
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����� 6XUIDFH�:DWHU�4XDOLW\

:DWHU�TXDOLW\�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHNV�FDQ�EH�GHVFULEHG�WKURXJK
DGGUHVVLQJ�WKH�IROORZLQJ�TXHVWLRQV�

C :KDW�LV�WKH�FXUUHQW�ZDWHU�TXDOLW\�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHNV"
'RHV�LW�YDU\�ZLWKLQ�VWUHDPV"�+RZ�GRHV�LW�FRPSDUH�ZLWK�RWKHU�VWUHDPV"

C ,V�ZDWHU�TXDOLW\�JHWWLQJ�EHWWHU�RU�ZRUVH"�,V�WKHUH�D�WUHQG"
C ,V�WKH�ZDWHU�VDIH�HQRXJK�IRU�XVH"�'RHV�LW�PHHW�REMHFWLYHV"
C :KHUH�GRHV�WKH�SROOXWLRQ�FRPH�IURP"

:DWHU�TXDOLW\�GDWD�IURP�2QWDULR¶V�3URYLQFLDO�:DWHU�4XDOLW\�0RQLWRULQJ�1HWZRUN
�3:401��SURYLGH�D�EDVLV�IRU�WKLV�DVVHVVPHQW��'DWD�KDV�EHHQ�REWDLQHG�IRU�WKH�IRXU
VWDWLRQV�RQ�(WRELFRNH�&UHHN�DQG�WKH�WZR�VWDWLRQV�RQ�0LPLFR�&UHHN�IRU
DSSUR[LPDWHO\�WKH�ODVW����\HDUV��'DWD�IURP�WKH�SHULRG�RI������WR������ZHUH
FRQVLGHUHG�WR�UHIOHFW�³FXUUHQW´�FRQGLWLRQV��7KLV�DVVHVVPHQW�ZDV�DXJPHQWHG�ZLWK
GDWD�IRU�WKH�VDPH�SHULRG�IURP�WKH�&LW\�RI�7RURQWR¶V�IRXUWHHQ�/DNH�DQG�6WUHDP
VDPSOLQJ�VWDWLRQV�LQ�WKHVH�ZDWHUVKHGV��'DWD�IURP�WKLV�VRXUFH�ZHUH�RQO\�FROOHFWHG
GXULQJ�WKH�VXPPHU�PRQWKV��0DS����VKRZV�WKH�ORFDWLRQ�RI�WKH�PRQLWRULQJ�VWDWLRQV��

7KH�DVVHVVPHQW�IRFXVHG�RQ�IRXU�VHOHFWHG�ZDWHU�TXDOLW\�SDUDPHWHUV��SKRVSKRUXV�
VXVSHQGHG�VROLGV��FKORULGHV��DQG�IDHFDO�FROLIRUP�EDFWHULD��7KHVH�SDUDPHWHUV�ZHUH
VHOHFWHG�IRU�DQDO\VLV�GXH�WR�WKHLU�UHOHYDQFH�WR�FRPPRQ�ZDWHU�XVH�FRQFHUQV��7DEOH
������:KLOH�KHDY\�PHWDOV�DQG�SHUVLVWHQW�RUJDQLF�SROOXWDQWV��H�J���SHVWLFLGHV��DUH
DOVR�RI�LQWHUHVW��DQ�DFFXUDWH�DVVHVVPHQW�RI�WKHVH�SDUDPHWHUV�LV�QRW�SRVVLEOH�ZLWK
GDWD�SURYLGHG�E\�WKH�DERYH�QRWHG�PRQLWRULQJ�SURJUDPV�GXH�WR�OLPLWDWLRQV
DVVRFLDWHG�ZLWK�VDPSOLQJ�DQG�DQDO\WLFDO�WHFKQLTXHV��5HVXOWV�RI�D�VSHFLDOL]HG�VWXG\
RI�RUJDQLF�FRQWDPLQDQWV�LV�LQFOXGHG�LQ�%R[���

6HFWLRQV���������WR���������VXPPDUL]H�WKH�UHVXOWV�RI�WKLV�ZDWHU�TXDOLW\�DVVHVVPHQW�
ZKLFK�LV�GHVFULEHG�LQ�PRUH�GHWDLO�LQ�(WRELFRNH�&UHHN�DQG�0LPLFR�&UHHN�6XUIDFH
:DWHU�4XDOLW\�%DFNJURXQG�7HFKQLFDO�5HSRUW��'UDIW��75&$������E��
���������&XUUHQW�&RQGLWLRQV

:DWHU�TXDOLW\�LV�GHJUDGHG�ZLWK�KLJK�OHYHOV�RI�SKRVSKRUXV��VXVSHQGHG�VHGLPHQW�
FKORULGHV��DQG�EDFWHULD��&RQFHQWUDWLRQV�RI�WKHVH�SDUDPHWHUV�SURJUHVVLYHO\
LQFUHDVH�WRZDUGV�WKH�PRXWK�RI�HDFK�FUHHN��ZLWK�WKH�H[FHSWLRQ�RI�SKRVSKRUXV
ZKLFK�LV�KLJK�WKURXJKRXW�WKH�ZDWHUFRXUVHV��0DSV����WR����VKRZ�PHDQ
FRQFHQWUDWLRQV�RI�SDUDPHWHUV�LQ�WKH�FUHHNV�UHODWLYH�WR�WKRVH�LQ�IRXU�RWKHU�VWUHDPV
LQ�WKH�ZDWHUVKHG�RI�WKH�7RURQWR�DQG�5HJLRQ�5HPHGLDO�$FWLRQ�3ODQ��5$3��
+XPEHU�5LYHU��'RQ�5LYHU��+LJKODQG�&UHHN�DQG�5RXJH�5LYHU��&KDSWHU���
SURYLGHV�GHWDLOV�RI�WKH�7RURQWR�DQG�5HJLRQ�5$3��(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHU�TXDOLW\�FRQGLWLRQV�DUH�FRPSDUDEOH�WR�WKRVH�REVHUYHG�LQ�RWKHU�XUEDQ
ZDWHUFRXUVHV��H[FHSW�WKH�5RXJH�5LYHU�ZKLFK�WHQGV�WR�EH�OHVV�GHJUDGHG��$YHUDJH
FKORULGH�OHYHOV�LQ�(WRELFRNH�DQG�0LPLFR�&UHHNV�DSSHDU�WR�EH�KLJKHU�WKDQ�LQ
RWKHU�ORFDO�ZDWHUFRXUVHV��
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7DEOH����� 5DWLRQDOH�IRU�WKH�6HOHFWLRQ�RI�.H\�:DWHU�4XDOLW\�3DUDPHWHUV

6HOHFWHG�:DWHU
4XDOLW\�3DUDPHWHUV

6LJQLILFDQFH�DQG�6RXUFHV

3KRVSKRUXV C 3KRVSKRUXV�DQG�RWKHU�QXWULHQWV�JHQHUDOO\�GR�QRW�KDYH�D�GLUHFW�LPSDFW�RQ�DTXDWLF�IDXQD���+RZHYHU��WKH\�GR�IXHO�SODQW�DQG�DOJDO�JURZWK�ZKLFK
PD\�DOWHU�VWUHDP�DQG�ODNH�KDELWDWV���$V�WKHVH�SODQWV�GLH��WKH\�GHFD\�DQG�WKLV�SURFHVV�FRQVXPHV�R[\JHQ�ZKLFK��LQ�WXUQ��UHGXFHV�WKH�DPRXQW�RI
R[\JHQ�DYDLODEOH�IRU�DTXDWLF�OLIH���([FHVVLYH�SODQW�JURZWK�DOVR�UHGXFHV�ZDWHU�FODULW\�DQG�FDQ�EH�DHVWKHWLFDOO\�XQGHVLUDEOH���3KRVSKRUXV�LV�D
QXWULHQW�DFWLYHO\�WDNHQ�XS�E\�SODQWV�DQG��WKHUHIRUH��LV�QRW�IRXQG�LQ�VLJQLILFDQW�FRQFHQWUDWLRQV��H[FHSW�LQ�ZDWHUV�UHFHLYLQJ�DEQRUPDOO\�KLJK�LQSXWV��
7KH�0LQLVWU\�RI�WKH�(QYLURQPHQW�KDV�VHW�D�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYH�RI������PJ�/�DV�WKH�PD[LPXP�FRQFHQWUDWLRQ�RI�SKRVSKRUXV�WR
SURWHFW�DTXDWLF�OLIH�DQG�DVVLVW�LQ�PHHWLQJ�UHTXLUHPHQWV�IRU�UHFUHDWLRQ�

C 6RXUFHV�LQFOXGH�ODZQ�DQG�JDUGHQ�IHUWLOL]HUV��HURGHG�VRLO�SDUWLFOHV�IURP�FRQVWUXFWLRQ�VLWHV��VWUHDP�EDQNV��DJULFXOWXUDO�ILHOGV��DQG�VDQLWDU\
VHZDJH��

6XVSHQGHG�
6ROLGV

C 6XVSHQGHG�VHGLPHQWV�DUH�WKH�VPDOO�VROLG�SDUWLFOHV�FDUULHG�LQ�ZDWHU���)RU�ILVK�WKDW�UHO\�RQ�VLJKW�IRU�IHHGLQJ��WXUELGLW\�PD\�SRVH�D�SUREOHP��
:KHUH�FRQFHQWUDWLRQV�RI�VXVSHQGHG�VROLGV�DUH�WRR�KLJK��WKH�SDUWLFOHV�PD\�FDXVH�DEUDVLRQ�RQ�WKH�JLOOV�DQG�DIIHFW�WKH�KHDOWK�RI�WKH�ILVK��
3DUWLFXODUO\�KLJK�VXVSHQGHG�VHGLPHQW�FRQFHQWUDWLRQV�DUH�DHVWKHWLFDOO\�XQGHVLUDEOH���7KH\�DOVR�LQGLFDWH�WKDW�WKH�ERWWRP�ZDWHUV�DUH�FKRNHG�ZLWK
ILQH�PDWHULDO�DV�WKLV�VHGLPHQW�HYHQWXDOO\�VHWWOHV�RYHU�WKH�ERWWRP�RI�WKH�VWUHDP�RU�ODNH�ZKHQ�VORZHU�ZDWHU�YHORFLWLHV�RFFXU���7RWDO�VXVSHQGHG
VHGLPHQWV�DOVR�SURYLGH�DQ�LQGLFDWLRQ�RI�WKH�SUHVHQFH�RI�RWKHU�FRQWDPLQDQWV�VXFK�DV�RLOV��PHWDOV��DQG�EDFWHULD�WKDW�WHQG�WR�DGKHUH�WR�VHGLPHQW
SDUWLFOHV��/HVV�WKDQ�������PJ�/�WRWDO�VXVSHQGHG�VROLGV�DUH�UHFRPPHQGHG�WR�PDLQWDLQ�D�JRRG�ILVKHU\�

C 6XVSHQGHG�VHGLPHQWV�RULJLQDWH�IURP�PDQ\�VRXUFHV�VXFK�DV�DUHDV�RI�VRLO�GLVWXUEDQFH��H�J���FRQVWUXFWLRQ�VLWHV�RU�IDUP�ILHOGV���HURGLQJ
VWUHDPEDQNV�DQG�VWUHDPEHGV��DQG�JULW�DFFXPXODWHG�RQ�XUEDQ�VWUHHWV�

&KORULGH C &KORULGHV�DUH�XVXDOO\�SUHVHQW�LQ�PRVW�ZDWHUV�VLQFH�WKH\�PD\�EH�RI�QDWXUDO�PLQHUDO�RULJLQ��7KH�1RUWK�$PHULFDQ�PHDQ�EDFNJURXQG�FRQFHQWUDWLRQ
RI�FKORULGHV�LV���PJ�/��+RZHYHU��WKH�ODUJHVW�FRQWULEXWLRQV�RI�FKORULGHV�FDQ�EH�OLQNHG�WR�KXPDQ�DFWLYLWLHV�VXFK�DV�URDG�DQG�SDUNLQJ�ORW�VDOWLQJ�
LQGXVWULDO�ZDVWHV��DQG�GRPHVWLF�VHZDJH�GLVFKDUJH���7KH�&DQDGLDQ�:DWHU�4XDOLW\�*XLGHOLQHV�LGHQWLI\�����PJ�/�DV�WKH�PD[LPXP�FRQFHQWUDWLRQ
WR�SURWHFW�WKH�DHVWKHWLFV�DQG�WDVWH�RI�GULQNLQJ�ZDWHU��&KORULGH�OHYHOV�RI���������PJ�/�PD\�KDYH�D�OLPLWHG�LPSDFW�RQ�DTXDWLF�OLIH�

C $OWKRXJK�FKORULGHV�DUH�QRW�FULWLFDO�WR�DTXDWLF�RU�KXPDQ�OLIH�DW�OHYHOV�FRPPRQO\�REVHUYHG��WKH\�DUH�DQ�LPSRUWDQW�LQGLFDWRU�RI�RWKHU�VRXUFHV�RI
FRQWDPLQDWLRQ��)RU�H[DPSOH��DQ�LQFUHDVH�LQ�FKORULGH�FRQFHQWUDWLRQV�RIWHQ�DFWV�DV�D�´VLJQDWXUHµ�IRU�UXQRII�IURP�VDOWHG�URDGV�DQG�RWKHU�´XUEDQµ
VXUIDFHV��RU�OHDFKDWH�IURP�ODQGILOOV�

)DHFDO�&ROLIRUP
%DFWHULD

C $OWKRXJK�QRW�RI�SDUWLFXODU�FRQFHUQ�WR�DTXDWLF�OLIH��EDFWHULD�GHQVLWLHV�LPSDFW�RQ�KXPDQ�KHDOWK�DQG�WKH�UHFUHDWLRQ�SRWHQWLDO�RI�D�ZDWHU�ERG\��
+LJK�EDFWHULD�OHYHOV�LQ�D�ZDWHU�ERG\�DUH�LQGLFDWLYH�RI�ORDGLQJV�RI�IDHFDO�PDWWHU�RI�HLWKHU�DQLPDO�RU�KXPDQ�RULJLQ���$FFHSWDEOH�OLPLWV�IRU�WKH
EDFWHULD�(VFKHULFKLD�FROL�DUH�����SHU�����P/�WR�SURWHFW�IRU�UHFUHDWLRQDO�ZDWHU�TXDOLW\���)RUPHUO\��KRZHYHU��IDHFDO�FROLIRUP�EDFWHULD�ZHUH
PHDVXUHG�DV�DQ�LQGLFDWRU�RI�KHDOWK�ULVN�ZLWK�D�UHVSHFWLYH�KHDOWK�OLPLW�RI�����FRXQWV�SHU�����P/��7KHUHIRUH��LQ�RUGHU�WR�HYDOXDWH�WUHQGV�LQ
EDFWHULD�OHYHOV�RYHU�WLPH��WKLV�IRUPHU�PHDVXUH�PXVW�EH�FRQVLGHUHG�

C %DFWHULDO�ORDGLQJV�GXULQJ�GU\�ZHDWKHU�FDQ�EH�DWWULEXWHG�WR�LOOHJDO�FRQQHFWLRQV�EHWZHHQ�VWRUP�DQG�VDQLWDU\�VHZHUV�DQG�LQSXWV�IURP�ZLOGOLIH
DQG�GRPHVWLF�DQLPDOV��'XULQJ�ZHW�ZHDWKHU�FRQGLWLRQV��VWRUPZDWHU�UXQRII�FDUULHV�EDFWHULD�IURP�SHW��OLYHVWRFN��DQG�ZLOGOLIH�IDHFHV�DQG
EDFWHULD�LQ�DVVRFLDWLRQ�ZLWK�HURGHG�VHGLPHQW�SDUWLFOHV�WR�WKH�ZDWHUFRXUVH�
114
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3KRVSKRUXV��0HDQ�FRQFHQWUDWLRQV�IRU�SKRVSKRUXV�LQ�WKH�(WRELFRNH�DQG�0LPLFR�
&UHHNV�DUH�UHODWLYHO\�FRQVLVWHQW�DPRQJ�VDPSOLQJ�VWDWLRQV�ZLWKLQ�HDFK�RI�WKH
ZDWHUVKHGV��UDQJLQJ�IURP�����WR�����PJ�/��:KHQ�H[DPLQHG�VHDVRQDOO\�
SKRVSKRUXV�LV�HOHYDWHG�LQ�WKH�VSULQJ�DQG�IDOO��EXW�LV�KLJKHVW�LQ�WKH�VSULQJ��7KHVH
OHYHOV�RI�SKRVSKRUXV�PD\�EH�UHODWHG�WR�HOHYDWHG�VXVSHQGHG�VHGLPHQW�OHYHOV�
6SULQJ�UXQRII�WHQGV�WR�FDUU\�PRUH�VRLO�SDUWLFOHV�HURGHG�IURP�DUHDV�ZKHUH
YHJHWDWLRQ�JURZWK�KDV�QRW�\HW�VWDELOL]HG�H[SRVHG�VRLOV��6SULQJ�DQG�IDOO
SKRVSKRUXV�VRXUFHV�FRXOG�DOVR�EH�DVVRFLDWHG�ZLWK�IHUWLOL]HU�DSSOLFDWLRQ�RQ
DJULFXOWXUDO�FURSV�DQG�WLOODJH�SUDFWLFHV�

6XVSHQGHG�6ROLGV��0HDQ�FRQFHQWUDWLRQV�RI�VXVSHQGHG�VHGLPHQW�SURJUHVVLYHO\
LQFUHDVH�WRZDUGV�WKH�PRXWK��UDQJLQJ�IURP����PJ�/�LQ�WKH�KHDGZDWHUV�WR����PJ�/
LQ�WKH�ORZHU�UHDFKHV�RI�(WRELFRNH�&UHHN��0HDQ�YDOXHV�UDQJH�IURP����PJ�/�LQ�WKH
PLG�UHDFKHV�RI�0LPLFR�&UHHN�WR����PJ�/�DW�+LJKZD\�����/DNH�6KRUH�%OYG�
:HVW���6HDVRQDOO\��VXVSHQGHG�VHGLPHQW�OHYHOV�DUH�KLJK�LQ�WKH�VSULQJ�GXH�WR
LQFUHDVHG�IORZ��7KHVH�VHGLPHQWV�DFFXPXODWH�RYHU�WKH�ZLQWHU�DQG�DUH�UHOHDVHG�LQ
WKH�PHOW�ZDWHUV�GXULQJ�VSULQJ��6SULQJ�UXQRII�DOVR�WHQGV�WR�FDUU\�VRLO�SDUWLFOHV�
HURGHG�IURP�DUHDV�ZKHUH�YHJHWDWLYH�JURZWK�KDV�QRW�\HW�EHHQ�VXIILFLHQW�WR
VWDELOL]H�H[SRVHG�VRLOV��$Q�HOHYDWLRQ�LQ�VHGLPHQW�OHYHOV�DOVR�RFFXUV�GXULQJ�WKH
VXPPHU�PRQWKV�ZKHQ�WKXQGHUVWRUPV�IOXVK�VHGLPHQWV�WR�WKH�ZDWHUFRXUVHV�DQG
IORZV�HURGH�VWUHDP�EDQNV�

&KORULGHV��0HDQ�YDOXHV�IRU�FKORULGH�ZLWKLQ�(WRELFRNH�&UHHN�LQFUHDVH�VWHDGLO\
IURP�WKH�XSVWUHDP�WR�WKH�GRZQVWUHDP�VWDWLRQV��7KHVH�YDOXHV�UDQJH�IURP����
PJ�/�DW�'HUU\�5RDG�WR�����PJ�/�DW�+LJKZD\�����6LPLODUO\�DW�WKH�WZR�VWDWLRQV�RQ
0LPLFR�&UHHN��WKH�PHDQ�YDOXHV�LQFUHDVH�WRZDUGV�WKH�PRXWK��7KHVH�YDOXHV�UDQJH
IURP�����PJ�/�DW�WKH�5LFKYLHZ�6LGH�5RDG�LQ�WKH�PLG�UHDFKHV�WR�����PJ�/�DW
+LJKZD\�����&KORULGH�FRQFHQWUDWLRQV�WHQG�WR�EH�VOLJKWO\�KLJKHU�RQ�DYHUDJH�LQ
0LPLFR�&UHHN�DV�FRPSDUHG�WR�(WRELFRNH�&UHHN��EXW�ZHOO�ZLWKLQ�WKH�VDPH�RUGHU
RI�PDJQLWXGH��&KORULGH�FRQFHQWUDWLRQV�H[KLELW�D�YHU\�VWURQJ�VHDVRQDO�FRUUHODWLRQ
ZLWK�PXFK�KLJKHU�OHYHOV�REVHUYHG�GXULQJ�WKH�'HFHPEHU�WR�0DUFK�SHULRG��7KLV
GLUHFWO\�UHODWHV�WR�ZLQWHU�VDOW�XVH�RQ�URDGV��GULYHZD\V��DQG�VLGHZDONV�

%DFWHULD��)DHFDO�FROLIRUP�YDOXHV�SURJUHVVLYHO\�LQFUHDVH�WRZDUGV�WKH�PRXWK�
+RZHYHU��LQ�(WRELFRNH�&UHHN�DW�%XUQKDPWKRUSH�5RDG��WKH�PHDQ�YDOXH�UHDFKHV
�����FRXQWV�����P/�EHIRUH�GURSSLQJ�WR������FRXQWV�����P/�DW�WKH�+LJKZD\���
VWDWLRQ��,Q�0LPLFR�&UHHN��KLJK�PHDQ�YDOXHV�RI������FRXQWV�����P/�DW�WKH
5LFKYLHZ�6LGH�5RDG�VWDWLRQ�MXPS�WR������FRXQWV�����P/�DW�WKH�+LJKZD\���
VWDWLRQ��2YHUDOO��EDFWHULD�OHYHOV�IOXFWXDWH�ZLGHO\��'LIIHUHQFHV�EHWZHHQ�PLQLPXP
DQG�PD[LPXP�UHFRUGHG�YDOXHV�LQ�ERWK�WKH�(WRELFRNH�DQG�0LPLFR�&UHHNV�VSDQ
WKUHH�RUGHUV�RI�PDJQLWXGH��
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������� 7UHQGV

:DWHU�TXDOLW\�KDV�EHHQ�LPSURYLQJ�RYHU�WKH�ODVW����\HDUV��DV�HYLGHQFHG�E\
GHFUHDVLQJ�FRQFHQWUDWLRQV�RI�SKRVSKRUXV�DQG�VXVSHQGHG�VHGLPHQWV��7KLV�WUHQG�LV
OLNHO\�GXH��LQ�SDUW��WR�WKH�VXFFHVV�RI�PDQDJHPHQW�SURJUDPV�VXFK�DV�WKRVH
LQWURGXFHG�LQ�WKH�HDUO\�����V�WR�UHGXFH�SKRVSKRUXV�XVH�LQ�GHWHUJHQWV��7KH
GHFUHDVLQJ�WUHQGV�LQ�WKHVH�SDUDPHWHUV�PD\�DOVR�UHIOHFW�PRUH�VWDEOH�ZDWHUVKHG
FRQGLWLRQV�WKDW�KDYH�IROORZHG�D�SHULRG�RI�VRLO�GLVWXUELQJ�DFWLYLW\�WKDW�ZDV
DVVRFLDWHG�ZLWK�WKH�XUEDQ�JURZWK�RI�%UDPSWRQ�DQG�0LVVLVVDXJD�GXULQJ�WKH�����V��
,W�VKRXOG�EH�QRWHG�WKDW�QR�VWDWLVWLFDOO\�VLJQLILFDQW�WUHQGV�ZHUH�REVHUYHG�DW�WKH
KHDGZDWHU�VWDWLRQ�RQ�(WRELFRNH�&UHHN��ZKLFK�PD\�EH�GXH�WR�WKH�FRQWLQXHG�LPSDFWV
RI�DFWLYH�XUEDQ�GHYHORSPHQW�DQG�DJULFXOWXUDO�DFWLYLWLHV�LQ�WKH�DUHD��$�GHWDLOHG
SUHVHQWDWLRQ�RI�WKHVH�ILQGLQJV�FDQ�EH�IRXQG�LQ�WKH�(WRELFRNH�&UHHN�DQG�0LPLFR
&UHHN�6XUIDFH�:DWHU�4XDOLW\�%DFNJURXQG�7HFKQLFDO�5HSRUW��75&$������E��
,QFUHDVLQJ�OHYHOV�RI�IDHFDO�FROLIRUP�EDFWHULD�DQG
FKORULGH�KDYH�EHHQ�REVHUYHG�DQG�DUH�DWWULEXWHG�WR
XUEDQ�JURZWK�ZLWKLQ�WKH�ZDWHUVKHGV��8UEDQ�JURZWK
LQWURGXFHV�QHZ�EDFWHULDO�VRXUFHV��VXFK�DV�SHW�ZDVWHV
DQG�JRRVH�SRSXODWLRQV��DV�ZHOO�DV�LQFUHDVHG�UXQRII
ZKLFK�FDQ�FDUU\�EDFWHULD�WR�VWUHDPV��8UEDQ�JURZWK
DOVR�LQFUHDVHV�WKH�GHQVLW\�RI�URDGV�DQG�SDYHG
VXUIDFHV�WKDW�UHFHLYH�VDOW�DSSOLFDWLRQV�GXULQJ�WKH
ZLQWHU�PRQWKV���0XQLFLSDOLWLHV�WU\�WR�UHGXFH�XVDJH
RI�URDG�VDOW�WKURXJK�EHWWHU�WLPLQJ�DQG�OLJKWHU
DSSOLFDWLRQV��EXW�WKHUH�DUH�VRFLDO�H[SHFWDWLRQV�WKDW
URDGV�EH�FOHDU�WZHQW\�IRXU�KRXUV�D�GD\�DQG�LQ�DOO
NLQGV�RI�ZHDWKHU�

7KHVH�WUHQGV�DUH�FRQVLVWHQW�ZLWK�WKRVH�REVHUYHG�LQ
RWKHU�ORFDO�XUEDQ�ZDWHUVKHGV��VXFK�DV�WKH�'RQ�5LYHU
DQG�+LJKODQG�&UHHN�
������� 9LRODWLRQV�RI�:DWHU�4XDOLW\
&ULWHULD

:DWHU�TXDOLW\�LV�JHQHUDOO\�PHDVXUHG�DJDLQVW�LWV
DELOLW\�WR�VXVWDLQ�XVHV��VXFK�DV�VZLPPLQJ�RU
GULQNLQJ��RU�RWKHU�YDOXHV��VXFK�DV�LWV�DELOLW\�WR
VXSSRUW�D�KHDOWK\�DTXDWLF�FRPPXQLW\��$V�VKRZQ�LQ
7DEOH������3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV
�3:42��RU�RWKHU�JXLGHOLQHV�KDYH�EHHQ�HVWDEOLVKHG
IRU�HDFK�NH\�ZDWHU�TXDOLW\�SDUDPHWHU�LQ�RUGHU�WR
SURWHFW�D�SDUWLFXODU�XVH��7KH�SHUFHQWDJH�RI�ZDWHU
TXDOLW\�VDPSOHV�WKDW�H[FHHG�WKH�VSHFLILHG�JXLGHOLQH
FDQ�SURYLGH�DQ�XQGHUVWDQGLQJ�RI�SUHVHQW�ZDWHU
TXDOLW\�FRQGLWLRQV�DQG�FRQFHUQV�
%2;����&217$0,1$176�,1�
)25$*(�),6+

7KH�SUHVHQFH�RI�RUJDQLF�FRQWDPLQDQWV��VXFK
DV�3&%V�DQG�SHVWLFLGHV��LV�EHWWHU�VWXGLHG�E\
ILVK�WLVVXH�DQDO\VLV�WKDQ�ZDWHU�TXDOLW\
VDPSOLQJ��2I�DSSUR[LPDWHO\����RUJDQLF
FRQWDPLQDQWV�WHVWHG�LQ�\RXQJ�RI�WKH�\HDU
ILVK�FROOHFWHG�LQ������IURP�(WRELFRNH�DQG
0LPLFR��&UHHNV��RQO\�3&%V�DQG�''7�ZHUH
GHWHFWHG��3&%�FRQFHQWUDWLRQV�LQ�FRPPRQ
VKLQHUV�ZHUH�LQ�H[FHVV�RI�WKH�,QWHUQDWLRQDO
-RLQW�&RPPLVVLRQ�$TXDWLF�/LIH�*XLGHOLQH�DW
VL[�VWDWLRQV�RQ�WKH�(WRELFRNH�&UHHN�DQG�DW
WZR�VWDWLRQV�RQ�0LPLFR�&UHHN��7KHVH�UHVXOWV
LQGLFDWH�WKDW�3&%�FRQFHQWUDWLRQV�DUH
ELRORJLFDOO\�DYDLODEOH�LQ�WKHVH�ZDWHUVKHGV��
6KLQHU�VDPSOHV�IURP�(WRELFRNH�&UHHN�
0LPLFR�&UHHN�DQG�WKH�+XPEHU�5LYHU�KDG
VLJQLILFDQWO\�KLJKHU�3&%�FRQFHQWUDWLRQV�WKDQ
ILVK�IURP�WKH�'RQ�5LYHU��5RXJH�5LYHU��DQG
+LJKODQG�&UHHN���

$�VLJQLILFDQW�GHFUHDVH�LQ�3&%�DQG�''7
UHVLGXHV�ZDV�REVHUYHG�LQ�\RXQJ�RI�WKH�\HDU
VSRWWDLO�VKLQHUV�RYHU�WKH�SHULRG������WR�������
7KLV�WUHQG�LQGLFDWHV�WKDW�DPELHQW�OHYHOV�RI
RUJDQLF�FRQWDPLQDQWV�LQ�WKH�FUHHNV��DQG�WKXV
LQSXWV�WR�/DNH�2QWDULR��KDYH�GHFUHDVHG�RYHU
WKH�\HDUV��6XQV�DQG�+LWFKLQ��������
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,Q�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��ZDWHU�TXDOLW\�FRQGLWLRQV�H[FHHG
�L�H��IDLO�WR�PHHW��3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV�DQG�RWKHU�JXLGHOLQHV�RYHU
KDOI�WKH�WLPH�IRU�PRVW�SDUDPHWHUV�

C 'HVSLWH�VLJQLILFDQW�UHGXFWLRQV��SKRVSKRUXV�VWLOO�H[FHHGV�WKH�3:42�RI
�����PJ�/�D�VLJQLILFDQW�SRUWLRQ�RI�WKH�WLPH��([FHHGHQFHV�UDQJH�IURP���
WR����SHUFHQW�LQ�(WRELFRNH�&UHHN��ZLWK�WKH�PRVW�H[FHHGHQFHV�RFFXUULQJ
QHDU�WKH�KHDGZDWHUV��([FHHGHQFHV�UDQJH�IURP����WR����SHUFHQW�LQ
0LPLFR�&UHHN��7KHVH�OHYHOV�PD\�EH�IXHOOLQJ�H[FHVVLYH�JURZWK�RI�DTXDWLF
SODQWV�LQ�WKH�FUHHNV�DQG�UHSUHVHQW�D�SKRVSKRUXV�ORDG�WR�/DNH�2QWDULR��

C 6XVSHQGHG�VHGLPHQW�OHYHOV�H[FHHG�WKH�W\SLFDO�H[SHFWHG�EDFNJURXQG�OHYHO
RI����PJ�/�DERXW����WR����SHUFHQW�RI�WKH�WLPH�LQ�WKHVH�ZDWHUVKHGV��6RPH
HOHYDWLRQ�LQ�VXVSHQGHG�VHGLPHQWV�LV�QDWXUDO�GXULQJ�ZHW�ZHDWKHU��7KHVH
FRQGLWLRQV�GR�QRW�SRVH�D�SUREOHP�IRU�DTXDWLF�OLIH�LI�WKH\�GR�QRW�SHUVLVW
IRU�SURORQJHG�SHULRGV��DQG�LI�EHQWKLF�RUJDQLVPV�RU�VHQVLWLYH�KDELWDWV
�H�J���ILVK�VSDZQLQJ�EHGV��DUH�QRW�LPSDFWHG�E\�VHGLPHQWDWLRQ�

C &KORULGH�OHYHOV�H[FHHG�����PJ�/����SHUFHQW�RI�WKH�WLPH�DW�'HUU\�5RDG�
���SHUFHQW�DQG����SHUFHQW�DW�WKH�ORZHU�VWDWLRQV�RQ�WKH�(WRELFRNH�DQG
0LPLFR��&UHHNV�UHVSHFWLYHO\��&RQFHQWUDWLRQV�RI�����PJ�/�DQG�JUHDWHU
DUH�VXIILFLHQW�WR�KDYH�DQ�DGYHUVH�HIIHFW�RQ�DTXDWLF�OLIH�LI�VXVWDLQHG�IRU
SURORQJHG�SHULRGV��6XFK�FRQFHQWUDWLRQV�DUH�REVHUYHG�VHYHQ�WR����SHUFHQW
RI�WKH�WLPH�LQ�(WRELFRNH�&UHHN�DQG����WR����SHUFHQW�RI�WKH�WLPH�LQ
0LPLFR�&UHHN�

C %DFWHULD�OHYHOV�DUH�VXFK�WKDW�ERG\�FRQWDFW�UHFUHDWLRQ�LV�XQVDIH�RYHU����WR
���SHUFHQW�RI�WKH�WLPH�WKURXJKRXW�ERWK�FUHHNV�DQG�DOPRVW�DOO�WKH�WLPH
QHDU�WKH�PRXWKV�
���������6RXUFHV�RI�3ROOXWLRQ

$OWKRXJK�ZDWHU�TXDOLW\�LV�PHDVXUHG�LQ�D�ULYHU�V\VWHP��LW�LV�LQIOXHQFHG�E\�WKH
QDWXUDO�FRQGLWLRQV�DQG�ODQG�XVH�LQ�D�ZDWHUVKHG��7KH�SUHGRPLQDQFH�RI
LPSHUPHDEOH�VRLOV�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DQG�WKH
DVVRFLDWHG�QDWXUDO�KLJK�UDWHV�RI�UXQRII�DQG�OLPLWHG�JURXQGZDWHU�FRQWULEXWLRQ�WR
EDVHIORZ�ZRXOG�VXJJHVW�WKDW�WKHVH�ZDWHUFRXUVHV�ZRXOG�KDYH�KDG�OLPLWHG�FDSDFLW\
WR�UHGXFH�WKH�HIIHFWV�RI�SROOXWDQWV�FDUULHG�LQ�UXQRII��HYHQ�LQ�WKHLU�QDWXUDO�VWDWH�
7KH�ZDWHU�WHPSHUDWXUH�ZRXOG�KDYH�WHQGHG�WR�EH�ZDUPHU�LQ�VXPPHU��ZLWKRXW�WKH
FRRO�JURXQGZDWHU�LQSXWV���

&XUUHQWO\��(WRELFRNH�&UHHN�LV�ODUJHO\�UXUDO�DQG�DJULFXOWXUDO�LQ�LWV�XSSHU�UHDFKHV
DQG�XUEDQL]HG�LQ�WKH�ORZHU�SRUWLRQV��0LPLFR�&UHHN�LV�DOPRVW�HQWLUHO\�XUEDQL]HG�
,Q�WKH�XUEDQ�DUHDV��LQGXVWULDO�DQG�UHVLGHQWLDO�ODQG�XVHV�GRPLQDWH��ZLWK�/HVWHU�%�
3HDUVRQ�,QWHUQDWLRQDO�$LUSRUW�DOVR�EHLQJ�D�PDMRU�ODQG�XVH��0DS����&KDSWHU����
7KHVH�ODQG�XVHV�DQG�WKHLU�DVVRFLDWHG�DFWLYLWLHV�DUH�UHIOHFWHG�LQ�WKH�TXDOLW\�RI
ZDWHU�LQ�WKH�FUHHNV�
121



67$7(�2)�7+(�:$7(56+('�5(3257��(72%,&2.(�$1'�0,0,&2�&5((.�:$7(56+('6

122

7KH�IROORZLQJ�GLVFXVVLRQ�IRFXVHV�RQ�WKH�SROOXWDQW�VRXUFHV�GHHPHG�WR�EH�RI�SULPH
VLJQLILFDQFH�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�

Stormwater Discharges
6WRUPZDWHU�UXQRII�WUDQVSRUWV�VHGLPHQW��QXWULHQWV��EDFWHULD��PHWDOV��DQG�V\QWKHWLF
RUJDQLF�FKHPLFDOV��7KHVH�SROOXWDQWV�DULVH�IURP�D�YDULHW\�RI�VRXUFHV�LQ�WKH�XUEDQ
ODQGVFDSH�LQFOXGLQJ�SHW�DQG�ZLOGOLIH�IDHFHV��VRLO�HURVLRQ��SHVWLFLGHV�DQG
IHUWLOL]HUV��URDG�VDOW��YHKLFOH�XVH��RLO��JUHDVH��DQG�H[KDXVW�FRQWDLQLQJ�PHWDOV���DQG
SDUWLFXODWH�PDWWHU�IURP�DWPRVSKHULF�GHSRVLWLRQ��

7KHUH�DUH�D�QXPEHU�RI�ORW�OHYHO��FRQYH\DQFH��DQG�HQG�RI�SLSH�VWRUPZDWHU
PDQDJHPHQW�PHWKRGV�WKDW�PD\�EH�XVHG�WR�UHPRYH�SROOXWDQWV�IURP�VWRUPZDWHU�
7KHVH�LQFOXGH�SHUYLRXV�SLSH�V\VWHPV��ILOWHU�VWULSV��DQG�RLO�JULW�VHSDUDWRUV��DPRQJ
RWKHUV��7KHVH�PHWKRGV�DUH�EULHIO\�GHVFULEHG�LQ�%R[���

6WRUPZDWHU�UXQRII�SDVVHV�WKURXJK�VWRUP�VHZHUV�RU�GUDLQDJH�GLWFKHV�GLUHFWO\�WR
WKH�FUHHNV��2QO\�GHYHORSPHQWV�VLQFH������KDYH�LQFRUSRUDWHG�VWRUPZDWHU�SRQGV
ZLWK�D�TXDOLW\�FRQWURO�FRPSRQHQW�WR�WUHDW�VWRUPZDWHU�UXQRII��%R[�����,Q�WKH
(WRELFRNH�&UHHN�ZDWHUVKHG��RQO\�DERXW������KHFWDUHV�RU����SHUFHQW�RI�WKH
H[LVWLQJ�DQG�IXWXUH�GHYHORSHG�DUHD�LV�FXUUHQWO\�FRQWUROOHG�IRU�TXDOLW\��,Q�WKH
0LPLFR�&UHHN�ZDWHUVKHG������KHFWDUHV�RU�����SHUFHQW�RI�WKH�GHYHORSHG�SRUWLRQ�RI
WKH�ZDWHUVKHG�LV�FRQWUROOHG�IRU�TXDOLW\��0DS�����$UHDV�&RQWUROOHG�E\�6WRUPZDWHU
0DQDJHPHQW�3RQGV�LQ�VHFWLRQ���������LOOXVWUDWHV�WKH�DUHDV�ZLWKLQ�HDFK�ZDWHUVKHG
WKDW�KDYH�FRQWUROV�LQ�SODFH��0DS����*HQHUDO�/DQG�8VH��&KDSWHU����VKRZV�H[LVWLQJ
DQG�IXWXUH�GHYHORSPHQW�LQ�WKH�ZDWHUVKHGV��

,Q�������WKH�&LW\�RI�0LVVLVVDXJD�FRPSOHWHG�D�6WRUPZDWHU�4XDOLW\�&RQWURO
6WUDWHJ\�ZKLFK�VHWV�RXW�D�SURDFWLYH�SODQ�IRU�WKH�LQFRUSRUDWLRQ�RI�VWRUPZDWHU
PDQDJHPHQW�IDFLOLWLHV�ZLWKLQ�QHZ�GHYHORSPHQWV�DQG�IRU�WKH�UHWURILW�RI
VWRUPZDWHU�PDQDJHPHQW�LQIUDVWUXFWXUH�LQ�H[LVWLQJ�XUEDQ�DUHDV��7KH�&LW\�RI
7RURQWR�LV�SUHSDULQJ�D�:HW�:HDWKHU�)ORZ�0DVWHU�3ODQ�ZKLFK�ZLOO�UHFRPPHQG
DSSURDFKHV�IRU�LPSURYLQJ�VWRUPZDWHU�PDQDJHPHQW�LQ�7RURQWR��7KH�75&$�LV
XQGHUWDNLQJ�D�*,6�EDVHG�6WRUPZDWHU�0DQDJHPHQW�5HWURILW�6WXG\�IRU�DUHDV�RI�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�RXWVLGH�WKH�&LWLHV�RI�7RURQWR�DQG
0LVVLVVDXJD��3KDVH�,�RI�WKLV�VWXG\�LQFOXGHV�LGHQWLILFDWLRQ�RI�DOO�H[LVWLQJ
VWRUPZDWHU�PDQDJHPHQW�SRQGV�DQG�GUDLQDJH�DUHDV�FRQWUROOHG�E\�WKHVH�SRQGV�
7KLV�ZDV�FRPSOHWHG�LQ�������,W�LV�DQWLFLSDWHG�WKDW�ZRUN�ZLOO�EHJLQ�RQ�3KDVH�,,�LQ
HDUO\�������3KDVH�,,�LQYROYHV�SUHSDUDWLRQ�RI�D�VWRUPZDWHU�PDQDJHPHQW�UHWURILW
VWUDWHJ\�ZKLFK�LGHQWLILHV�SRQGV�WKDW�KDYH�SRWHQWLDO�WR�EH�UHWURILWWHG�WR�SURYLGH
TXDOLW\�WUHDWPHQW�RI�VWRUPZDWHU��3KDVH�,,�ZLOO�DOVR�HVWDEOLVK�DQG�DSSO\�FULWHULD�WR
DVVHVV�WKH�IHDVLELOLW\�RI�UHWURILWWLQJ�H[LVWLQJ�VWRUP�VHZHU�RXWIDOOV�LQ�XQFRQWUROOHG
DUHDV��3KDVH�,,,�LQYROYHV�WKH�GHYHORSPHQW�RI�DQ�LPSOHPHQWDWLRQ�VWUDWHJ\�EDVHG
XSRQ�WKH�ILQGLQJV�RI�3KDVH�,,�
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,Q�DGGLWLRQ�WR�VWRUPZDWHU�UXQRII�
VWRUP�VHZHU�LQIUDVWUXFWXUH�PD\
FDUU\�SROOXWDQWV�UHOHDVHG�WKURXJK
LOOLFLW�GLVFKDUJHV�RU�DFFLGHQWDO
VSLOOV��0XQLFLSDOLWLHV�DQG�DJHQFLHV
UHFRJQL]HG�WKLV�FRQFHUQ�DQG�EHJDQ
VWRUP�VHZHU�RXWIDOO�PRQLWRULQJ�LQ
0LPLFR�&UHHN�DV�HDUO\�DV������
&XUUHQWO\��WKH�5HJLRQ�RI�3HHO�DQG
&LWLHV�RI�0LVVLVVDXJD�DQG�7RURQWR
PRQLWRU�VWRUP�VHZHU�RXWIDOOV
GXULQJ�GU\�ZHDWKHU��WR�YDU\LQJ
GHJUHHV��WR�LGHQWLI\�DQ\�ZLWK�KLJK
FRQWDPLQDQW�OHYHOV��6XFK�RXWIDOOV
DUH�RIWHQ�WHUPHG�³SULRULW\
RXWIDOOV�´�&RQWDPLQDQWV�PD\�EH
WUDFHG�EDFN�WR�WKHLU�VRXUFHV��H�J��
VSLOOV�RU�LPSURSHU�FRQQHFWLRQV��VR
RIIHQGHUV�FDQ�EH�ZDUQHG�WR�FKDQJH
WKHLU�SUDFWLVHV��RU�FDQ�EH
SURVHFXWHG��7KH�LGHQWLILHG�SULRULW\
RXWIDOOV�PD\�GLIIHU�IURP�RQH
PRQLWRULQJ�VWXG\�WR�WKH�QH[W�DV
VRPH�VRXUFHV�RI�SROOXWLRQ�ZLOO�EH
UHPHGLDWHG�EXW�QHZ�VRXUFHV�PD\
RFFXU��

,Q�������WKH�&LW\�RI�0LVVLVVDXJD
FRQGXFWHG�D�GU\�ZHDWKHU�RXWIDOO
VWXG\�DW�DOO����RXWIDOOV�RQ
(WRELFRNH�DQG�0LPLFR�&UHHNV�LQ
WKH�&LW\��7KH\�GHWHUPLQHG�WKDW���
RXWIDOOV�UHJXODUO\�GLVFKDUJH�KLJK
OHYHOV�RI�RQH�RU�PRUH�SDUDPHWHUV�
$UVHQLF��%2'��FRSSHU��DQG�IDHFDO
FROLIRUP�ZHUH�WKH�PRVW�IUHTXHQWO\
H[FHHGHG�SDUDPHWHUV��$OWKRXJK�D
VXEVHTXHQW�VWXG\�LQ�����
LGHQWLILHG�LPSURYHPHQWV�WR�WKH
&LW\¶V�PRQLWRULQJ�PHWKRGV��WKH
HDUOLHU�VWXG\�SURYLGHV�DQ
LQGLFDWLRQ�RI�VHZHUVKHGV�UHTXLULQJ
IROORZ�XS�DFWLRQ��7KH������VWXG\
EHJDQ�D�SURFHVV�ZKLFK�OHG�WR�WKH
LGHQWLILFDWLRQ��DQG�UHPHGLDWLRQ�RI�
%2;����&216758&7,1*�25�´5(752),77,1*µ�321'6
72�75($7�7+(�48$/,7<�2)�67250:$7(5�

)RU�QHZ�GHYHORSPHQWV��VWRUPZDWHU�PDQDJHPHQW�IDFLOLWLHV�DUH
GHVLJQHG�WR�PLWLJDWH�DQ\�RU�DOO�RI�WKH�IROORZLQJ�LPSDFWV�RI
XUEDQL]DWLRQ��LQFUHDVHG�TXDQWLW\�RI�UXQRII��ORZHUHG�ZDWHU�TXDOLW\��DQG
JUHDWHU�SRWHQWLDO�IRU�VWUHDP�EDQN�HURVLRQ�

7KHUH�DUH�D�QXPEHU�RI�VWRUPZDWHU�SRQGV�ZLWKLQ�WKH�(WRELFRNH�DQG
0LPLFR�&UHHN�ZDWHUVKHGV�WKDW�FRQWURO�ZDWHU�TXDQWLW\��TXDQWLW\��RU
ERWK�TXDQWLW\�DQG�TXDOLW\��6WRUPZDWHU�TXDOLW\�SRQGV�PLWLJDWH�WKH
GHJUDGHG�TXDOLW\�RI�XUEDQ�UXQRII�E\�SURPRWLQJ�WKH�VHWWOLQJ�RI
VXVSHQGHG�VROLGV�RU�SDUWLFOHV��DQG�ZKHUH�ZHWODQG�YHJHWDWLRQ�LV
SUHVHQW��VRPH�QXWULHQW�UHPRYDO�PD\�EH�SURYLGHG���:DWHU�TXDOLW\
SRQGV�PD\�WDNH�YDULRXV�IRUPV�LQFOXGLQJ�ZHW�SRQGV��GU\�SRQGV��DQG
FRQVWUXFWHG�ZHWODQGV��:HW�SRQGV�DQG�ZHWODQG�SRQGV�SURYLGH�D
SHUPDQHQW�SRRO�RI�ZDWHU�ZKLFK�DFWV�WR�GLOXWH�WKH�SRRU�TXDOLW\�LQIORZ�
SURPRWH�VHWWOLQJ��DQG�SUHYHQW�UH�VXVSHQVLRQ�RI�SUHYLRXVO\�VHWWOHG
SDUWLFOHV��:HWODQG�SRQGV�DUH�W\SLFDOO\�RI�VKDOORZHU�GHSWKV�DQG�VR
KDYH�D�ODUJHU�SRUWLRQ�RI�WKHLU�VXUIDFH�DUHD�FRYHUHG�E\�HPHUJHQW
YHJHWDWLRQ�

7KH�SUHYHQWLRQ�RI�VWUHDP�EDQN�HURVLRQ�UHVXOWLQJ�IURP�XUEDQL]DWLRQ�LV
W\SLFDOO\�LQFRUSRUDWHG�LQ�ZDWHU�TXDOLW\�IDFLOLWLHV�E\�DOORZLQJ�IRU�WKH
VORZ�UHOHDVH�RI�UXQRII�YROXPHV�IURP�UHODWLYHO\�IUHTXHQW�UDLQIDOO�HYHQWV�
IRU�H[DPSOH��RQH�LQFK�RI�UDLQIDOO�RU�OHVV��,Q�RWKHU�ZRUGV��WKH�UXQRII
IURP�VXFK�D�VWRUP�LV�VWRUHG�DQG�UHOHDVHG�RYHU�D�SHULRG�RI�RQH�WR�WZR
GD\V�ZLWK�WKH�LQWHQW�RI�UHGXFLQJ�WKH�RXWIORZ�WR�WKH�SRLQW�ZKHUH�WKH
H[LVWLQJ�VWUHDP�EDQNV�ZLOO�QRW�H[SHULHQFH�LQFUHDVHG�HURVLRQ���

$OWKRXJK�DOO�WKUHH�FRPSRQHQWV�RI�TXDQWLW\��TXDOLW\��DQG�HURVLRQ
FRQWURO�DUH�QRZ�W\SLFDOO\�LQFRUSRUDWHG�LQ�D�VLQJOH�SRQG��WKH�GHVLJQ�RI
HDUOLHU�ZDWHU�TXDQWLW\�SRQGV�GLG�QRW�DGGUHVV�WKH�LVVXHV�RI�ZDWHU
TXDOLW\�DQG�HURVLRQ�LPSDFWV�IRU�D�QXPEHU�RI�UHDVRQV��WKH�SRQGV
ZHUH�JHQHUDOO\�GU\�IDFLOLWLHV�DQG�WKH\�UHOHDVHG�WKH�UXQRII�UHODWLYHO\
TXLFNO\��W\SLFDOO\�RYHU�D�IHZ�KRXUV���:LWKRXW�VXIILFLHQW�GHWHQWLRQ�WLPH
IRU�WKRVH�HYHQWV�PRUH�IUHTXHQW�WKDQ�WKH�WZR�\HDU�VWRUP��OLWWOH�RU�QR
HURVLRQ�FRQWURO�ZDV�DIIRUGHG�E\�WKHVH�IDFLOLWLHV��$OVR��ODFNLQJ�D
SHUPDQHQW�SRRO�RI�ZDWHU��WKHVH�IDFLOLWLHV�SURYLGHG�OLPLWHG�ZDWHU
TXDOLW\�LPSURYHPHQW��1HYHUWKHOHVV��WUDGLWLRQDO�ZDWHU�TXDQWLW\�SRQGV
FDQ�SURYLGH�
UHWURILW
�RSSRUWXQLWLHV�LQ�H[LVWLQJ�EXLOW�XS�DUHDV��6XEMHFW
WR�PDLQWDLQLQJ�WKHLU�RULJLQDO�IORRG�FRQWURO�IXQFWLRQ�WKHVH�IDFLOLWLHV�FDQ�
LQ�PDQ\�LQVWDQFHV��EH�UH�ZRUNHG�WR�DFKLHYH�ERWK�LPSURYHG�ZDWHU
TXDOLW\�DQG�HURVLRQ�FRQWURO�ZKHUH�QRQH�SUHYLRXVO\�H[LVWHG��7KLV�LV
W\SLFDOO\�XQGHUWDNHQ�E\�H[FDYDWLQJ�WKH�SRQG�ERWWRP�WR�FUHDWH�D
SHUPDQHQW�SRRO�DQG�SURPRWH�HPHUJHQW�SODQW�JURZWK��DQG�E\
DGMXVWLQJ�WKH�RXWOHW�VWUXFWXUH�WR�LQFUHDVH�WKH�VWRUDJH�WLPH��WKHUHE\
FKRNLQJ�EDFN�WKH�RXWIORZ��IRU�IUHTXHQW�UDLQIDOO�HYHQWV�
123

SROOXWLRQ�VRXUFHV�
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7KH�&LW\�RI�7RURQWR��WKH�IRUPHU�0HWUR�:RUNV�'HSDUWPHQW���LQ�LWV�UHJXODU
SROOXWLRQ�DEDWHPHQW�SURJUDP��LGHQWLILHV�SULRULW\�RXWIDOOV�GLVFKDUJLQJ�WR�WKH
(WRELFRNH�DQG�0LPLFR�&UHHNV�ZLWKLQ�WKH�&LW\�LQ�RUGHU�WR�ORFDWH�FRQWDPLQDQW
VRXUFHV�DQG�WDNH�DFWLRQ��,Q����������WKH�PRVW�UHFHQW�UHSRUW���ILYH�RXW�RI���
RXWIDOOV�ZHUH�FODVVLILHG�DV�³SULRULW\´�RQ�(WRELFRNH�&UHHN��3UREOHP�SDUDPHWHUV
ZHUH�OLVWHG�DV�LURQ��]LQF��SKRVSKRUXV��DPPRQLD��%2'��DQG�SKHQROV��2I�WKH���
RXWIDOOV�RQ�0LPLFR�&UHHN��QLQH�ZHUH�FODVVLILHG�DV�³SULRULW\´�ZLWK�SUREOHP
SDUDPHWHUV�OLVWHG�DV�LURQ��]LQF��DPPRQLD��%2'��SKHQROV��DQG�VXVSHQGHG
VHGLPHQW��$�PRUH�GHWDLOHG�GHVFULSWLRQ�DQG�PDSSLQJ�RI�SULRULW\�RXWIDOO�ORFDWLRQV
������������ZLWKLQ�WKH�&LW\�RI�7RURQWR�FDQ�EH�IRXQG�LQ�WKH�(WRELFRNH�&UHHN�DQG
0LPLFR�&UHHN�6XUIDFH�:DWHU�4XDOLW\�%DFNJURXQG�7HFKQLFDO�5HSRUW��75&$�
����E��

$OWKRXJK�UXQRII�FRQWDPLQDWLRQ�IURP�VRXUFHV�DW�WKH�/HVWHU�%��3HDUVRQ
,QWHUQDWLRQDO�$LUSRUW��/%3,$��KDV�EHHQ�D�VHULRXV�FRQFHUQ��VLJQLILFDQW�SURJUHVV
KDV�EHHQ�PDGH�LQ�UHFHQW�\HDUV�WR�PLWLJDWH�/%3,$¶V�LPSDFW�RQ�ZDWHU�TXDOLW\���)RU
H[DPSOH��WKH�FRQVWUXFWLRQ�RI�D�FHQWUDO�GH�LFLQJ�IDFLOLW\�WR�FROOHFW�H[FHVV�GH�LFLQJ
IOXLG�ZDV�FRPSOHWHG�LQ�WKH�IDOO�RI�������$�WDQN��ZKLFK�GUDLQV�LQWR�0LPLFR�&UHHN�
LV�GHVLJQHG�IRU�TXDOLW\�FRQWURO��7KH�WKUHH�SRQGV�LQ�WKH�VRXWKHUQ�(WRELFRNH�&UHHN
SRUWLRQ�RI�WKH�DLUSRUW�SURSHUW\�DOVR�DFFRPPRGDWH�TXDOLW\��)XUWKHU��D�GU\�SRQG�
GHVLJQHG�IRU�ERWK�ZDWHU�TXDOLW\�DQG�TXDQWLW\��KDV�EHHQ�FRQVWUXFWHG�LQ�WKH
(WRELFRNH�&UHHN�YDOOH\�RQ�WKH�DLUSRUW�ODQGV��$QRWKHU�IDFLOLW\��ORFDWHG�QHDU�D
WULEXWDU\�RI�6SULQJ�&UHHN�LQ�WKH�LQ�ILHOG�DUHD��ZLOO�DFFRPPRGDWH�ERWK�ZDWHU
TXDOLW\�DQG�HURVLRQ�FRQFHUQV�DVVRFLDWHG�ZLWK�WKH�DLUSRUW¶V�H[SDQVLRQ��0DS�����
:LWK�WKH�DLUSRUW¶V�H[SDQVLRQ�DQG�WKH�DVVRFLDWHG�UXQRII��VRPH�RI�WKH�SRQGV�ZLWKLQ
WKH�DLUSRUW�ZLOO�EH�XSVL]HG�WR�DFFRPPRGDWH�WKH�LQFUHDVHG�UXQRII�

Spills
'HOLEHUDWH�GLVFKDUJHV�RU�DFFLGHQWDO�VSLOOV�DUH�HVSHFLDOO\�SURQH�WR�RFFXU�LQ�GHQVHO\
XUEDQL]HG�DUHDV��SDUWLFXODUO\�LQ�LQGXVWULDO�DUHDV�DQG�WUDQVSRUWDWLRQ�FRUULGRUV�
'XULQJ�WKH�SHULRG������WR�������D�WRWDO�RI����VSLOOV�WKDW�UHDFKHG�WKH�(WRELFRNH
DQG�0LPLFR�&UHHNV�ZHUH�UHSRUWHG�WR�WKH�6SLOOV�$FWLRQ�&HQWUH�DW�WKH�0LQLVWU\�RI
WKH�(QYLURQPHQW��:LWKLQ�(WRELFRNH�&UHHN��DSSUR[LPDWHO\����SHUFHQW�RI�WKH���
UHSRUWHG�VSLOOV�ZHUH�RLO��SHWUROHXP��RU�GLHVHO�IXHO��,Q�0LPLFR�&UHHN��WKHVH�W\SHV
RI�VSLOOV�UHSUHVHQWHG�DSSUR[LPDWHO\����SHUFHQW�RI�WKH����UHSRUWHG�VSLOOV��7KH
SHUFHQWDJH�RI�WKHVH�W\SHV�RI�VSLOOV�LV�DWWULEXWDEOH�WR�WKH�IDFW�WKDW�SHWUROHXP�LV�RQH
RI�WKH�PRVW�FRPPRQ�OLTXLGV�XVHG�LQ�XUEDQ�DUHDV��DQG�DV�D�OLTXLG��LW�FDQ�PRYH
HDVLO\�

$QDO\VHV�XQGHUWDNHQ�DV�SDUW�RI�WKH�7RURQWR�$UHD�:DWHUVKHG�0DQDJHPHQW
6WXGLHV�VXJJHVW�WKDW�D�SHWUROHXP�VSLOO�RI�����OLWUHV�PD\�EH�DV�WR[LF�WR�DTXDWLF
ELRWD�DV�FRPELQHG�VHZHU�RYHUIORZV�RU�VWRUPZDWHU�UXQRII��DQG�WKDW�WKH�IUHTXHQF\
RI�RFFXUUHQFH�PD\�EH�RI�PRUH�FRQFHUQ�WKDQ�WKH�DFWXDO�PDJQLWXGH�RI�D�VSLOO��)RU
WKRVH�VSLOOV�UHSRUWHG�ZLWK�NQRZQ�YROXPHV��WKH�DYHUDJH�YROXPH�RI�VSLOO�LQ�WKH
(WRELFRNH�DQG�0LPLFR�&UHHNV�ZDV�����OLWUHV��,W�VKRXOG�EH�QRWHG�WKDW�QRW�DOO
VSLOOV�DUH�UHSRUWHG�DQG�WKDW�VRXUFHV�RI�VSLOOV�PD\�EH�XQNQRZQ���
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0DS����VKRZV�WKH�ORFDWLRQ�RI�UHSRUWHG�VSLOOV�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV��0RVW�VSLOOV�KDYH�RFFXUUHG�LQ�WKH�IROORZLQJ�LQGXVWULDO�DUHDV�

C 'L[LH�5RDG�DQG�+LJKZD\�����DUHD��VRXWK�RI�+LJKZD\�����
C +LJKZD\����DQG�+LJKZD\�����DUHD��QRUWK�RI�+LJKZD\������DQG
C +LJKZD\������QRUWK�RI�+LJKZD\�����

$�QXPEHU�RI�VSLOOV�KDYH�DOVR�RFFXUUHG�RQ�WKH�/HVWHU�%��3HDUVRQ�,QWHUQDWLRQDO
$LUSRUW�ODQGV��7KHVH�DUHDV�ZLWK�QXPHURXV�VSLOO�RFFXUUHQFHV�FRXOG�EH�FRQVLGHUHG
DV�WKH�IRFXV�RI�PRUH�LQWHQVLYH�VSLOOV�UHGXFWLRQ�DQG�SROOXWLRQ�SUHYHQWLRQ�SURJUDPV
DQG�PD\�EH�DGGUHVVHG�ZLWK�QHZ�VWRUPZDWHU�PDQDJHPHQW�IDFLOLWLHV��VXFK�DV�WKRVH
WR�EH�LQFRUSRUDWHG�LQ�WKH�DLUSRUW�H[SDQVLRQ�SURMHFW��

Stream Bank Erosion
6WRUPZDWHU�UXQRII�QRW�RQO\�KDV�D�GLUHFW�LPSDFW�RQ�ULYHU�ZDWHU�TXDOLW\��EXW�LW�DOVR
LQGLUHFWO\�DIIHFWV�TXDOLW\�WKURXJK�DFFHOHUDWHG�VWUHDP�EDQN�HURVLRQ�DQG�WKH
DVVRFLDWHG�UHOHDVH�RI�VHGLPHQW��$OWKRXJK�EDQN�HURVLRQ�LV�D�QDWXUDO�SKHQRPHQRQ�
XUEDQ�GHYHORSPHQW�LQFUHDVHV�WKH�YROXPH�RI�UXQRII�DQG�WKH�IUHTXHQF\�RI�HURVLYH
IORZV��7DEOH�����VKRZV�WKDW�HURVLRQ�UDWHV�IRU�WKH�(WRELFRNH�DQG�0LPLFR�&UHHNV
DQG�RWKHU�SUHGRPLQDQWO\�XUEDQ�ZDWHUFRXUVHV�DUH�OLVWHG�DPRQJ�WKH�KLJKHVW�RI�PDMRU
WULEXWDULHV�LQ�WKH�7RURQWR�DUHD��$OWKRXJK�PDQDJHPHQW�SUDFWLFHV�KDYH�LPSURYHG
VLQFH�WKHVH�GDWD�ZHUH�FROOHFWHG�LQ�������WKH�SDWWHUQ�LOOXVWUDWHG�E\�WKH�GDWD
XQGHUVFRUHV�WKH�LPSRUWDQFH�RI�LQFRUSRUDWLQJ�VWRUPZDWHU�PDQDJHPHQW�SUDFWLFHV�LQ
QHZ�DQG�H[LVWLQJ�GHYHORSPHQWV��,W�VKRXOG�EH�QRWHG�WKDW�VRPH�GLIIHUHQFHV�LQ�HURVLRQ
UDWHV�DUH�GXH�WR�QDWXUDO�GLIIHUHQFHV�LQ�VRLO�HURGLELOLW\��0DS����VKRZV�ZKHUH�VRPH
HURVLRQ�FRQWURO�ZRUNV�KDYH�EHHQ�FRPSOHWHG�LQ�WKHVH�ZDWHUVKHGV�

6

7DEOH������(URVLRQ�5DWHV�RI�0DMRU�7ULEXWDULHV�LQ�WKH�7RURQWR�$UHD

7ULEXWDU\�1DPH 3UHGRPLQDQW�/DQG�8VHV 6HGLPHQW�<LHOG��W�NP��\U� (URVLRQ�<LHOG��PP�\U�

'XIILQ�&UHHN UXUDO�XUEDQ ��� �����

5RXJH�5LYHU XUEDQ�UXUDO ��� �����

+LJKODQG�&UHHN XUEDQ ��� �����

'RQ�5LYHU XUEDQ ��� �����

+XPEHU�5LYHU UXUDO�XUEDQ ��� �����

0LPLFR��&UHHN XUEDQ ��� �����

(WRELFRNH�&UHHN XUEDQ�UXUDO ��� �����

&UHGLW�5LYHU UXUDO�XUEDQ ��� �����

2DNYLOOH�&UHHN UXUDO�XUEDQ ��� �����

)RXUWHHQ�0LOH�&UHHN UXUDO�XUEDQ ��� �����

%URQWH�&UHHN UXUDO�XUEDQ ��� �����
RXUFH��(�'��2QJOH\��6HGLPHQW�'LVFKDUJH�IURP�&DQDGLDQ�%DVLQV�LQWR�/DNH�2QWDULR��������LQ�5&)7:�������
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Construction Activity
1HZO\�GHYHORSLQJ�XUEDQ�DUHDV��LQILOO�GHYHORSPHQW��UHGHYHORSPHQW��DQG�LQVWUHDP
ZRUNV�UHSUHVHQW�SRWHQWLDO�VRXUFHV�RI�VHGLPHQW�ORDGLQJV�WR�WKH�ZDWHUFRXUVH��LI
SURSHU�HURVLRQ�DQG�VHGLPHQW�FRQWUROV�DUH�QRW�HPSOR\HG��7KH�&LWLHV�RI
0LVVLVVDXJD�DQG�%UDPSWRQ�KDYH�HQDFWHG�(URVLRQ�DQG�6HGLPHQW�&RQWURO�%\�ODZV
WR�VWUHQJWKHQ�WKHLU�DELOLW\�WR�SURPRWH�DQG�HQIRUFH�WKH�XVH�RI�SURSHU�FRQWUROV��0DS
���*HQHUDO�/DQG�8VH��VKRZV�DUHDV�FRPPLWWHG�WR�IXWXUH�GHYHORSPHQW�LQ�WKH�XSSHU
(WRELFRNH�&UHHN�ZDWHUVKHG�

Rural/Agricultural Sources
$JULFXOWXUDO�DUHDV�DOVR�UHSUHVHQW�D�SRWHQWLDO�VRXUFH�RI�SROOXWDQWV��H�J���VXVSHQGHG
VHGLPHQW��SKRVSKRUXV��EDFWHULD��LI�SURSHU�SUDFWLFHV�DUH�QRW�HPSOR\HG��(OHYDWHG
FRQFHQWUDWLRQV�RI�SKRVSKRUXV�DQG�VXVSHQGHG�VHGLPHQW�LQ�WKH�XSSHU�(WRELFRNH
&UHHN�PD\�EH�DWWULEXWHG�WR�WKH�ODFN�RI�DGHTXDWH�HURVLRQ�DQG�VHGLPHQW�FRQWUROV
GXULQJ�FRQVWUXFWLRQ�DFWLYLWLHV�DQG�IDUPLQJ�SUDFWLFHV��7KH�5XUDO�&OHDQ�:DWHU
3URJUDP��DGPLQLVWHUHG�E\�75&$��LV�D�UHPHGLDO�DFWLRQ�SURJUDP�GHVLJQHG�WR
LPSURYH�ORFDO�ZDWHU�TXDOLW\�LQ�UXUDO�DUHDV��7KH�HPSKDVLV�RI�WKH�SURJUDP�LV�WR
HGXFDWH�ODQG�RZQHUV�DERXW�UXUDO�ZDWHU�TXDOLW\�LVVXHV�DQG�SURYLGH�WHFKQLFDO�DQG
ILQDQFLDO�DVVLVWDQFH�WR�LPSURYH�PDQDJHPHQW�SUDFWLFHV�DQG�PLWLJDWH�WKH�OHYHOV�RI
EDFWHULD�DQG�QXWULHQWV�HQWHULQJ�ZDWHUFRXUVHV��%HWZHHQ������DQG�������WKUHH
5XUDO�&OHDQ�:DWHU�3URJUDP�SURMHFWV�ZHUH�FDUULHG�RXW�LQ�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG��7KHVH�LQFOXGHG�D�VHSWLF�V\VWHP�UHSDLU��D�PDQXUH�PDQDJHPHQW�SURMHFW�
DQG�D�ILHOG�DQG�VWUHDPEDQN�HURVLRQ�SURMHFW��$OO�RI�WKHVH�SURMHFWV�ZHUH�XQGHUWDNHQ
LQ�WKH�7RZQ�RI�&DOHGRQ��

Landfills and Contaminated Sites
7KHUH�DUH�DSSUR[LPDWHO\�HLJKW�FORVHG�ODQGILOO�VLWHV�LQ�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG�DQG�ILYH�FORVHG�VLWHV�LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG��0DS�����0RVW�RI
WKHVH�VLWHV�ZHUH�RSHUDWHG�IRU�WKH�GLVSRVDO�RI�PXQLFLSDO�DQG�GRPHVWLF�ZDVWH
EHWZHHQ������DQG�������02(���������+LVWRULFDO�UHFRUGV�RI�ODQGILOO�VLWHV�YDU\
FRQVLGHUDEO\�LQ�WKH�DPRXQW�RI�LQIRUPDWLRQ�DYDLODEOH�DERXW�WKH�VLWH�DQG�LWV
RSHUDWLRQ��$OWKRXJK�WKH�ORFDWLRQV�RI�PDQ\�RI�WKH�FORVHG�ODQGILOO�VLWHV�LQ�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DUH�NQRZQ��LW�LV�QRW�NQRZQ�ZKHWKHU
WKH\�DUH�FRQWULEXWLQJ�OHDFKDWH�WR�JURXQG�RU�VXUIDFH�ZDWHU�V\VWHPV��,QYHVWLJDWLRQV
LQWR�WKHLU�LPSDFWV�RQ�JURXQG�DQG�VXUIDFH�ZDWHU�TXDOLW\�DUH�XVXDOO\�FRQGXFWHG�RQ
DQ�DV�QHHGHG�EDVLV��:KHQ�D�SUREOHP�LV�GHWHFWHG�WKURXJK�PRQLWRULQJ��UHPHGLDO
DFWLRQV�DUH�WDNHQ�

The Region of Peel monitors methane gas and leachate at waste disposal sites on
municipal and conservation authority lands. Ground and surface water
monitoring is undertaken at selected sites to determine if there is any migration
of leachate offsite or other impacts which may be associated with the landfill.
Two sites within the Peel portion of the Etobicoke and Mimico Creek
watersheds are actively monitored by the Region.
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The City of Toronto monitors methane gas and leachate at selected sites. The
program is currently under review because of recent amalgamation of the City.
The City’s priority outfall program may also detect leachate by monitoring
outfalls which service landfill sites. 

6RPH�FRQWDPLQDWHG�VLWHV�KDYH�DOVR�EHHQ�LGHQWLILHG�LQ�WKH�ZDWHUVKHGV��7KHVH�VLWHV
UHSUHVHQW�SURSHUW\�RU�ODQGV�WKDW�KDYH�QRW�EHHQ�UHKDELOLWDWHG��)RU�UHDVRQV�RI
SXEOLF�KHDOWK�RU�VDIHW\�RU�HQYLURQPHQWDO�TXDOLW\��WKH\�DUH�XQVDIH�IRU�XVH�DV�D
UHVXOW�RI�KXPDQ�DFWLYLWLHV�WKDW�KDYH�OHIW�D�FKHPLFDO�RU�UDGLRDFWLYH�UHVLGXH
�5HJLRQ�RI�3HHO���������7KHVH�VLWHV�KDYH�EHFRPH�FRQWDPLQDWHG�IURP�GRPHVWLF�
FRPPHUFLDO��LQGXVWULDO��KD]DUGRXV��RU�UDGLRDFWLYH�ZDVWHV��ZKLFK�DUH�RIWHQ
DVVRFLDWHG�ZLWK�SUHYLRXV�ODQG�XVHV�

Pet and Wildlife Faeces
3HW�DQG�ZLOGOLIH�IDHFHV�FDQ�UHSUHVHQW�D�VLJQLILFDQW�VRXUFH�RI�EDFWHULD�WR�XUEDQ
ZDWHUV��7KH�+LJKODQG�&UHHN�6WDWH�RI�WKH�:DWHUVKHG�5HSRUW��'UDIW��75&$�������
VWDWHV�DQ�HVWLPDWH�RI�DSSUR[LPDWHO\������GRJV�OLYLQJ�LQ�WKH�+LJKODQG�&UHHN
ZDWHUVKHG��ZKLFK�LV�DERXW�RQH�WKLUG�WKH�DUHD�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV�FRPELQHG��7KHVH�GRJV�JHQHUDWH�WKH�HTXLYDOHQW�GDLO\�IDHFDO�RXWSXW�RI
�����KXPDQV��,W�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�XQGHU�FXUUHQW�UHJXODWLRQV��D
FRPPXQLW\�RI�WKDW�VL]H�ZRXOG�EH�UHTXLUHG�WR�KDYH�D�FRPPXQDO�VHZDJH�WUHDWPHQW
V\VWHP�WR�PDQDJH�WKH�ZDVWH���

Atmospheric Fallout
$WPRVSKHULF�VRXUFHV�RI�YDULRXV�SROOXWDQWV�FDQ�EH�UHODWLYHO\�PRUH�VLJQLILFDQW�LQ
XUEDQ�DUHDV�WKDQ�LQ�SUHGRPLQDQWO\�UXUDO�ZDWHUVKHGV��7KLV�LV�GXH�WR�WKH�ODUJH�DUHD
RI�LPSHUYLRXV�VXUIDFH�DQG�WKH�VWRUPZDWHU�FRQYH\DQFH�V\VWHPV�WKDW�FROOHFW�DQG
FRQYH\�SROOXWDQWV�WR�ZDWHUFRXUVHV��RIWHQ�ZLWKRXW�WUHDWPHQW��$�ORFDO�7RURQWR
RXWIDOO�PRQLWRULQJ�VWXG\��'¶$QGUHD�HW�DO���������IRXQG�QR�VLJQLILFDQW�GLIIHUHQFH
LQ�VWRUPZDWHU�TXDOLW\�EHWZHHQ�GUDLQDJH�DUHDV�RI�GLIIHUHQW�ODQG�XVH�W\SHV��H�J��
LQGXVWULDO��UHVLGHQWLDO��IRU�PRVW�SDUDPHWHUV��7KLV�ILQGLQJ�PD\�EH�H[SODLQHG�E\�D
FRPPRQ�DWPRVSKHULF�VRXUFH�RI�SROOXWDQWV��

9HKLFOH�HPLVVLRQV�PD\�EH�D�UHODWLYHO\�VLJQLILFDQW�VRXUFH�RI�FHUWDLQ�SROOXWDQWV��$
VWXG\�FKDUDFWHUL]LQJ�WKH�VRXUFHV�RI�SRO\F\FOLF�DURPDWLF�K\GURFDUERQV��3$+V��LQ
VWUHHW�DQG�FUHHN�VHGLPHQWV�QRWHG�WKH�VLJQLILFDQFH�RI�YHKLFOH�HPLVVLRQV�UHODWLYH�WR
RWKHU�LQGXVWULDO�VRXUFHV��EHFDXVH�PRVW�RI�WKH�3$+V�LQ�YHKLFOH�HPLVVLRQV�DUH
GHSRVLWHG�RQ�WKH�VWUHHW�URDG�JULG�LWVHOI�RU�ZLWKLQ����PHWUHV�HLWKHU�VLGH�RI�WKH�URDG
�6KDUPD�HW�DO����������6WRUPZDWHU�UXQRII�FRQYH\V�SROOXWDQWV�GLUHFWO\�WR�GUDLQDJH
V\VWHPV��ZLWKRXW�RSSRUWXQLW\�IRU�ILOWUDWLRQ�DV�PLJKW�RFFXU�ZLWK�SDUWLFOHV
GHSRVLWHG�RQ�YHJHWDWHG�VXUIDFHV��
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$LU�TXDOLW\�LV�D�UHVXOW�RI�ORFDO��QDWLRQDO��DQG�LQWHUQDWLRQDO�VRXUFHV��*HQHUDOO\��DLU
TXDOLW\�KDV�LPSURYHG�LQ�2QWDULR�RYHU�WKH�SDVW����\HDUV��KRZHYHU��WKHUH�DUH
LQFUHDVLQJ�SUREOHPV�ZLWK�JURXQG�OHYHO�R]RQH�DQG�VXVSHQGHG�SDUWLFXODWHV��2I
WKHVH�SROOXWDQWV��SDUWLFXODWHV�DUH�RI�PRVW�FRQFHUQ�WR�ZDWHU�TXDOLW\��3DUWLFXODWHV
DUH�FUHDWHG�E\�LQGXVWULDO�SURFHVVHV�DQG�DUH�SUHVHQW�LQ�PRWRU�YHKLFOH�H[KDXVW�
)XUWKHU�GLVFXVVLRQ�RQ�DLU�TXDOLW\�ZLWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV�LV�SURYLGHG�LQ�VHFWLRQ�����RI�WKLV�UHSRUW��
6800$5<
:DWHU�TXDOLW\�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHNV�LV�GHJUDGHG�ZLWK�KLJK�OHYHOV
RI�SKRVSKRUXV��VXVSHQGHG�VHGLPHQW��FKORULGHV��DQG�EDFWHULD��&RQFHQWUDWLRQV�RI
WKHVH�SDUDPHWHUV�SURJUHVVLYHO\�LQFUHDVH�WRZDUGV�WKH�FUHHN�PRXWKV�ZLWK�WKH
H[FHSWLRQ�RI�SKRVSKRUXV��ZKLFK�LV�KLJK�WKURXJKRXW�WKH�ZDWHUFRXUVHV��:DWHU
TXDOLW\�FRQGLWLRQV�LQ�WKH�ZDWHUVKHGV�H[FHHG�3URYLQFLDO�:DWHU�4XDOLW\�2EMHFWLYHV
DQG�RWKHU�JXLGHOLQHV�RYHU�KDOI�WKH�WLPH�IRU�PRVW�SDUDPHWHUV��,Q�WHUPV�RI�WUHQGV�
ZDWHU�TXDOLW\�KDV�EHHQ�LPSURYLQJ�RYHU�WKH�ODVW����\HDUV��DV�HYLGHQFHG�E\
GHFUHDVLQJ�FRQFHQWUDWLRQV�RI�SKRVSKRUXV�DQG�VXVSHQGHG�VHGLPHQWV��+RZHYHU�
LQFUHDVLQJ�OHYHOV�RI�IDHFDO�FROLIRUP�EDFWHULD�DQG�FKORULGH�KDYH�EHHQ�REVHUYHG�
)XUWKHU��VSLOOV�RI�RLO��SHWUROHXP��GLHVHO�IXHO��DQG�RWKHU�VXEVWDQFHV�LQWR�WKH�FUHHNV
RFFXUUHG�D�WRWDO�RI����WLPHV�GXULQJ�WKH�SHULRG������WR�������6LPLODU�WR�RWKHU
ORFDO�XUEDQ�ZDWHUVKHGV��ZDWHU�TXDOLW\�LQ�WKH�FUHHNV�UHIOHFWV�WKH�LPSDFWV�RI�ODQG
XVH��
129
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7KLV�FKDSWHU�GHVFULEHV�WKH�OLYLQJ�FRPSRQHQW�RI�WKH�QDWXUDO�KHULWDJH�V\VWHP��$V�LW
LV�QRW�SRVVLEOH�WR�GHVFULEH�WKH�FRQGLWLRQ�RI�LQGLYLGXDO�VSHFLHV�LQ�WKH�(WRELFRNH
DQG�0LPLFR�&UHHN�ZDWHUVKHGV��DQRWKHU�DSSURDFK�LV�QHHGHG�WR�FDWHJRUL]H�WKH
OLYLQJ�FRPSRQHQW�RI�WKH�ZDWHUVKHGV�LQWR�JURXSV�RI�D�PDQDJHDEOH�VL]H��2QH�VXFK
DSSURDFK�WR�GHVFULELQJ�WKH�FRQGLWLRQ�RI�OLYLQJ�WKLQJV�LQ�WKH�ZDWHUVKHGV�LV�WKURXJK
GHVFULELQJ�WKH�FDWHJRULHV�RI�KDELWDW�RQ�ZKLFK�OLYLQJ�WKLQJV�GHSHQG�

7KH�WHUP�KDELWDW�LV�XVHG�WR�GHVFULEH�D�VHW�RI�FRQGLWLRQV�WKDW�SURYLGH�IRRG��VKHOWHU�
ZDWHU��DQG�VSDFH�IRU�D�YDULHW\�RI�RUJDQLVPV��,Q�WXUQ��WKH�SUHVHQFH�RI�WKHVH
RUJDQLVPV�FDQ�PRGLI\�WKH�SK\VLFDO�HQYLURQPHQW�WR�SURYLGH�KDELWDW�IRU�RWKHU
RUJDQLVPV��)RU�H[DPSOH��D�VHW�RI�SK\VLFDO�FRQGLWLRQV�VXFK�DV�OLJKW��WHPSHUDWXUH�
PRLVWXUH��DQG�ODQGIRUP�SURYLGH�WKH�FRQGLWLRQV�WR�VXSSRUW�D�SODQW�FRPPXQLW\�
7KH�SUHVHQFH�RI�D�SODQW�FRPPXQLW\�PRGLILHV�WKH�SK\VLFDO�FRQGLWLRQV��VKDGH�
RUJDQLF�PDWWHU��KXPLGLW\��WR�SURYLGH�KDELWDW�IRU�D�YDULHW\�RI�RWKHU�SODQWV�DQG
ZLOGOLIH��'HVFULELQJ�KDELWDW�LQ�WHUPV�RI�WKH�EURDG�W\SHV�DQG�DPRXQW��LQIHUV�WKH
FRQGLWLRQ�RI�KDELWDW�IRU�D�ZLGH�YDULHW\�RI�RUJDQLVPV��7KLV�FKDSWHU�LV�GLYLGHG�LQWR
WZR�EURDG�W\SHV�RI�KDELWDW��DTXDWLF�DQG�WHUUHVWULDO�
���� $48$7,&�+$%,7$7

7KH�DTXDWLF�HQYLURQPHQW�LV�DQ�LQWHJUDO�SDUW�RI�WKH�HFRV\VWHP�DV�LW�SURYLGHV
KDELWDW�IRU�D�ZLGH�YDULHW\�RI�RUJDQLVPV�LQFOXGLQJ�LQYHUWHEUDWHV��ILVK��DQG
PDPPDOV��7KH�KHDOWK�RI�WKH�DTXDWLF�HQYLURQPHQW��DQG�WKH�FRQGLWLRQ�RI�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DV�D�ZKROH��DUH�LQWHUFRQQHFWHG�DQG
LQWHUGHSHQGHQW��7KLV�LV�EHFDXVH�WKH�DTXDWLF�HQYLURQPHQW�LV�GLUHFWO\�DIIHFWHG�E\
WKH�TXDOLW\�DQG�TXDQWLW\�RI�ZDWHU�WKDW�IORZV�RYHU�RU�WKURXJK�WKH�ODQG��7KXV�
DTXDWLF�KDELWDWV�SURYLGH�RQH��LQGLFDWLRQ�RI�ZDWHUVKHG�KHDOWK�

7KH�DTXDWLF�HFRV\VWHP�LV�PRVW�RIWHQ�UHFRJQL]HG�RU�GHVFULEHG�DV�ILVK�KDELWDWV�
VLQFH�ILVK�FRPPXQLWLHV�KDYH�D�ORQJ�KLVWRU\�RI�EHLQJ�XVHG�DV�LQGLFDWRUV�RI�DTXDWLF
HFRV\VWHP�KHDOWK��7KH�IROORZLQJ�VHFWLRQV�SURYLGH�DQ�RYHUYLHZ�RI�WKUHH�EURDG
FDWHJRULHV�RI�DTXDWLF�KDELWDW�IRXQG�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV��ULYHULQH��ODFXVWULQH��DQG�HVWXDULQH��)RU�HDFK�FDWHJRU\�RI�KDELWDW��LWV
VLJQLILFDQFH��FRQGLWLRQ��DQG�FKDQJHV�LQ�LWV�FRQGLWLRQ�RYHU�WLPH�DUH�GHVFULEHG��
$FWLYLWLHV�WKDW�KDYH�DIIHFWHG�WKH�FRQGLWLRQ�RI�KDELWDWV�DUH�DOVR�LGHQWLILHG�
���
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$�PRUH�FRPSUHKHQVLYH�DQDO\VLV�RI�WKHVH�KDELWDWV��D�GHVFULSWLRQ�RI�WKH�SK\VLFDO�
ELRORJLFDO��DQG�FKHPLFDO�FRQGLWLRQV�LQ�WKH�ZDWHUVKHGV��DQG�DQ�LQYHQWRU\�RI�ILVK
VSHFLHV�FDQ�EH�IRXQG�LQ�(YDOXDWLQJ�WKH�&RQGLWLRQ�RI�)LVK�&RPPXQLWLHV�LQ�WKH
(WRELFRNH�&UHHN�:DWHUVKHG��75&$��'UDIW������F��DQG�(YDOXDWLQJ�WKH�&RQGLWLRQ
RI�)LVK�&RPPXQLWLHV�LQ�WKH�0LPLFR�&UHHN�:DWHUVKHG��75&$��'UDIW������G��
Riparian vegetation along Etobicoke Creek

��������5LYHULQH�+DELWDW

5LYHULQH�KDELWDW�LQFOXGHV�WZR�EDVLF�KDELWDW�FDWHJRULHV��FROGZDWHU�DQG�ZDUPZDWHU�
7KHVH�FDWHJRULHV�DUH�LQIOXHQFHG�E\�D�QXPEHU�RI�ZDWHUVKHG�FKDUDFWHULVWLFV�
LQFOXGLQJ�VXUILFLDO�JHRORJ\��ODQG�XVH��DQG�VWUHDPIORZ�FKDUDFWHULVWLFV��WKDW
LQIOXHQFH�WKH�ILVK�VSHFLHV�WKDW�DUH�SUHVHQW�RU�FRXOG�EH�VXVWDLQHG�

,Q�WKH�SDVW��D�QXPEHU�RI�FRPELQHG�IDFWRUV�SURGXFHG�JRRG
TXDOLW\�ULYHULQH�KDELWDW�LQ�WKH�ZDWHUVKHGV��)LUVW��WKHUH�ZDV
D�KLJK�SHUFHQWDJH�RI�ZRRG\�YHJHWDWLRQ�ORFDWHG�DORQJ
ZDWHUFRXUVHV�LQ�WKH�ULSDULDQ�]RQH��7KH�ULSDULDQ�]RQH�LV�WKH
DUHD�RI�ODQG�DGMDFHQW�WR�D�FUHHN��SRQG��RU�ODNH�WKDW�LV
SHULRGLFDOO\�LQXQGDWHG�ZLWK�ZDWHU�DQG�WKLV�LQIOXHQFHV�WKH
W\SH�RI�YHJHWDWLRQ�FRPPXQLW\�SUHVHQW��7KLV�YHJHWDWLRQ
DVVLVWV�LQ�WKH�VWDELOL]DWLRQ�RI�VWUHDP�EDQNV��DLGV�LQ
VKDGLQJ�ZDWHUFRXUVHV��DQG�SURYLGHV�LQVWUHDP�VWUXFWXUH�IRU
PDQ\�RUJDQLVPV��$OWKRXJK�ULSDULDQ�YHJHWDWLRQ�GRHV�QRW
ORZHU�ZDWHU�WHPSHUDWXUHV��LW�SUHYHQWV�WKHP�IURP�ULVLQJ
ZKLFK�LV�SDUWLFXODUO\�LPSRUWDQW�LQ�FROGZDWHU�V\VWHPV�
6HFRQG��RQ�WKH�3HHO�3ODLQ�QHDU�WKH�KHDGZDWHUV�RI�WKH
FUHHNV��PDQ\�KHFWDUHV�RI�ZHWODQGV�SURYLGHG�IRU�WKH
VWRUDJH�RI�ZDWHU�DQG�PRGHUDWHG�IORZV��)LQDOO\��D�IRUHVWHG
ODQGVFDSH�FRQWULEXWHG�RUJDQLF�LQSXWV�DQG�GHOD\HG�DQG
UHGXFHG�D�ODUJH�DPRXQW�RI�UXQRII�IURP�HQWHULQJ�WKH
ZDWHUFRXUVHV�

7KH�VXUILFLDO�JHRORJ\�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV�FRQVLVWV�RI�PDWHULDOV�WKDW�UHVXOW�LQ�KLJK�UXQRII
UDWHV�DQG�OLWWOH�JURXQGZDWHU�UHFKDUJH�DQG�GLVFKDUJH��0DS
���&KDSWHU�����*URXQGZDWHU�GLVFKDUJH�LV�DQ�LPSRUWDQW
IDFWRU�LQ�GHWHUPLQLQJ�WKH�W\SH�RI�ILVK�FRPPXQLW\�WKDW�FDQ

EH�VXVWDLQHG��7KH�PRUH�JURXQGZDWHU�GLVFKDUJH�WR�WKH�ZDWHUFRXUVH�UHODWLYH�WR�WKH
DYHUDJH�DQQXDO�IORZ��WKH�LQFUHDVHG�SRWHQWLDO�IRU�FROGZDWHU�KDELWDW��5HVHDUFK
LQGLFDWHV�WKDW�D�UDWLR�RI�JUHDWHU�WKDQ����SHUFHQW�JURXQGZDWHU�GLVFKDUJH�WR�DYHUDJH
DQQXDO�IORZ�LV�UHTXLUHG�WR�VXSSRUW�WURXW�VSHFLHV��6WUHDPIORZV�LQ�WKH�PDMRULW\�RI
ZDWHUFRXUVHV�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�KDYH�EDVHIORZ
UDWLRV�DURXQG���WR����SHUFHQW�DQG�WKHUHIRUH�KDYH�YHU\�OLPLWHG�FROGZDWHU�SRWHQWLDO�
���
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+LVWRULFDOO\�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��WZR�ZDWHUFRXUVHV�SURYLGHG
FROGZDWHU�KDELWDWV��2QH�FROGZDWHU�VWUHDP�ZDV�D�KHDGZDWHU�WULEXWDU\�RI�WKH�PDLQ
EUDQFK�RI�(WRELFRNH�&UHHN��ZKLOH�WKH�RWKHU�ZDV�D�WULEXWDU\�RI�6SULQJ�&UHHN
DVVRFLDWHG�ZLWK�WKH�%UDPSWRQ�(VNHU��0RWWOHG�VFXOSLQ��DQ�LQGLFDWRU�RI�FROGZDWHU
FRQGLWLRQV��ZHUH�RQFH�IRXQG�LQ�WKHVH�DUHDV��7KHUH�LV�QR�HYLGHQFH�WKDW�WKH�0LPLFR
&UHHN�HYHU�SURYLGHG�FROGZDWHU�KDELWDW��7RGD\��WKHUH�LV�QR�FROGZDWHU�KDELWDW�LQ
HLWKHU�WKH�(WRELFRNH�RU�0LPLFR�&UHHN��

7KH�UHPDLQGHU�RI�(WRELFRNH�&UHHN�DQG�DOO�RI�0LPLFR�&UHHN�ZRXOG�KDYH
FRQWDLQHG�KHDOWK\�ZDUPZDWHU�ULYHULQH�KDELWDWV��%RWK�ZDWHUVKHGV�SURYLGHG�JRRG
TXDOLW\�DTXDWLF�KDELWDW�IRU�D�QXPEHU�RI�VHQVLWLYH�ZDUPZDWHU�VSHFLHV�LQFOXGLQJ
GDUWHU�VSHFLHV��EDVV��DQG�SHUFK�

&XUUHQWO\��WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�FRQWDLQV�DERXW�����NLORPHWUHV�RI
ZDWHUFRXUVHV�DQG�WKH�0LPLFR�&UHHN�ZDWHUVKHG�FRQWDLQV�DSSUR[LPDWHO\���
NLORPHWUHV��%RWK�RI�WKH�ZDWHUVKHGV�DUH�GRPLQDWHG�E\�WROHUDQW�ZDUPZDWHU�ILVK
FRPPXQLWLHV��DOWKRXJK�WKH�XSSHU�UHDFKHV�RI�(WRELFRNH�&UHHN�DOVR�KDV�VRPH
ZDUPZDWHU�VSHFLHV�WKDW�DUH�PRUH�VHQVLWLYH��,Q�WRWDO��WKH�QXPEHU�RI�ILVK�VSHFLHV
SUHVHQWO\�IRXQG�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�LV�����WKUHH�RI�ZKLFK�DUH
LQWURGXFHG��7KH�QXPEHU�RI�VSHFLHV�IRXQG�LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG�LV����
WZR�RI�ZKLFK�DUH�LQWURGXFHG��7KLV�LV�FRQVLGHUDEO\�OHVV�WKDQ�WKH����VSHFLHV�IRXQG
LQ�WKH�+XPEHU�5LYHU��75&$�DQG�015������������LQ�WKH�5RXJH�5LYHU��075&$
DQG�015������D�DQG�E���DQG����LQ�WKH�&UHGLW�5LYHU��6WHHGPDQ���������:LWK���
VSHFLHV��PRUH�ILVK�VSHFLHV�FDQ�EH�IRXQG�LQ�WKH�'RQ�5LYHU�WKDQ�LQ�0LPLFR�&UHHN
�075&$�DQG�015���������7KH�ODUJHU�VL]H�DQG��RWKHU�WKDQ�WKH�'RQ�5LYHU��WKH
EHWWHU�FRDVWDO�PDUVKHV�LQ�WKHVH�RWKHU�ZDWHUVKHGV�DUH�SUREDEO\�UHVSRQVLEOH�IRU
PRUH�VSHFLHV�EHLQJ�IRXQG�

2YHU�WLPH��ULYHULQH�KDELWDW�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�KDV
EHHQ�VHYHUHO\�LPSDFWHG�E\�D�QXPEHU�RI�KXPDQ�DFWLYLWLHV�DQG�ODQG�XVHV��VRPH�RI
ZKLFK�DUH�RXWOLQHG�EHORZ��

/DQG�XVHV�WKDW�GHFUHDVH�WKH�DELOLW\�RI�VRLO�WR�LQILOWUDWH�ZDWHU�RU�VSHHG�WKH
PRYHPHQW�RI�ZDWHU�WRZDUG�WKH�FUHHNV��FDQ�DOWHU�WKH�K\GURORJLF�F\FOH�WRZDUG�OHVV
JURXQGZDWHU�LQILOWUDWLRQ�DQG�JUHDWHU�VXUIDFH�UXQRII��,I�WKH�FKDQJH�LQ�WKH�VXUIDFH
DQG�JURXQGZDWHU�UHJLPH�LV�ODUJH�HQRXJK��LW�FDQ�VLJQLILFDQWO\�LPSDFW�ERWK
ZDUPZDWHU�DQG�FROGZDWHU�KDELWDWV��+LVWRULFDOO\��WKH�ODUJHVW�FKDQJH�LQ�WKH
K\GURORJLF�F\FOH�ZRXOG�KDYH�UHVXOWHG�IURP�WKH�FOHDULQJ�RI�IRUHVWV�WKDW�RQFH
FRYHUHG�WKH�ZDWHUVKHGV��7KH�ORVV�RI�IRUHVW�FRYHU�DOORZHG�PRUH�ZDWHU�WR�IORZ
RYHU�ODQG�DQG�UHDFK�WKH�ZDWHUFRXUVHV�IDVWHU��7KH�QH[W�PDMRU�FKDQJH�LQ�WKH
K\GURORJLF�F\FOH�WKDW�KDV�EHHQ�VLPLODU�LQ�PDJQLWXGH�LV�XUEDQL]DWLRQ��7KH
LPSHUPHDEOH�VXUIDFHV�DQG�WKH�QHWZRUN�RI�VWRUP�VHZHUV�DVVRFLDWHG�ZLWK�XUEDQ
DUHDV�LQFUHDVHV�WKH�YROXPH�RI�VXUIDFH�UXQRII�DQG�UHGXFHV�WKH�WLPH�LW�WDNHV�IRU
UXQRII�WR�UHDFK�WKH�FUHHNV��)RU�WKH�FUHHNV��WKLV�UXQRII�FDXVHV�IORZV�WR�EH
LQFUHDVHG�DQG�µIODVK\�¶�PHDQLQJ�ZDWHU�OHYHOV�ULVH�DQG�GURS�TXLFNO\�
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7KHUH�DUH�PDQ\�RWKHU�UXUDO�DQG�XUEDQ�DFWLYLWLHV�WKDW�DIIHFW�ULYHULQH�KDELWDWV��7R
DFFRPPRGDWH�UXUDO�DQG�XUEDQ�ODQG�XVHV��PDQ\�ZDWHUFRXUVHV�KDYH�EHHQ
VWUDLJKWHQHG��SLSHG��DQG�ILOOHG��7KHUH�LV�HYLGHQFH�WKDW�DERXW����SHUFHQW�RI
ZDWHUFRXUVHV�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�DQG����SHUFHQW�RI�ZDWHUFRXUVHV
LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG�KDYH�EHHQ�DOWHUHG��0DS�����&KDSWHU����
&XUUHQWO\��RQO\����SHUFHQW�RI�ZDWHUFRXUVHV�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�DQG
���SHUFHQW�RI�ZDWHUFRXUVHV�LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG�KDYH�ZRRG\�ULSDULDQ
YHJHWDWLRQ�WKDW�KHOSV�WR�VWDELOL]H�VWHDPEDQNV�DQG�VKDGH�ZDWHUFRXUVHV��0DS�����
,Q�DGGLWLRQ��ZHLUV�DQG�RWKHU�SK\VLFDO�LQVWUHDP�EDUULHUV�KDYH�EHHQ�EXLOW�IRU
PLOOLQJ��IORRG�FRQWURO��HQHUJ\�GLVVLSDWLRQ��DQG�RWKHU�SXUSRVHV��,Q�������D�75&$
VXUYH\�LGHQWLILHG����LQVWUHDP�EDUULHUV�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�DQG���
LQVWUHDP�EDUULHUV�LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG��75&$������F�DQG�G���,Q�PDQ\
FDVHV��WKHVH�EDUULHUV�KDYH�IUDJPHQWHG�DTXDWLF�KDELWDWV�IRU�ODNH�UHVLGHQW�VSHFLHV
PRYLQJ�XSVWUHDP�DQG�ULYHU�VSHFLHV�PRYLQJ�ZLWKLQ�WKH�ZDWHUVKHGV��$QRWKHU
SUREOHP�LV�WKH�LPSDLUPHQW�RI�ZDWHU�TXDOLW\�WKURXJK�VHGLPHQW�UXQRII�IURP
DJULFXOWXUDO�ODQGV�RU�FRQVWUXFWLRQ�VLWHV�LQ�XUEDQ�DUHDV��)LQDOO\��WKH�ORVV�RI�PRVW
ZHWODQGV�WR�DFFRPPRGDWH�KXPDQ�XVH�RI�WKH�ODQG�KDV�SUHYHQWHG�WKH�VWRUDJH�RI
ZDWHU�ZKLFK�ZRXOG�KDYH�PRGHUDWHG�IORZV�LQ�WKH�FUHHNV�

7KH�UHVXOW�LV�WKDW�WRGD\��GDUWHU�VSHFLHV�DUH�RQO\�IRXQG�LQ�WKH�XSSHU�DUHDV�RI
(WRELFRNH�&UHHN�DQG�PRWWOHG�VFXOSLQ�GLVDSSHDUHG�ZLWK�WKH�GHVWUXFWLRQ�RI
FROGZDWHU�ULYHULQH�KDELWDW��5LYHULQH�KDELWDWV�LQ�ERWK�WKH�(WRELFRNH�DQG�0LPLFR
&UHHN�ZDWHUVKHGV�VXSSRUW�D�ORZ�GLYHUVLW\�RI�ILVK�DQG�WKH�PRUH�VHQVLWLYH�VSHFLHV
KDYH�EHHQ�UHSODFHG�E\�ZKLWH�VXFNHUV��EODFN�QRVH�GDFH��IDWKHDG�PLQQRZ�
EOXQWQRVH�PLQQRZ��FUHHN�FKXE��DQG�RWKHU�WROHUDQW�ZDUPZDWHU�VSHFLHV��
��������/DFXVWULQH�+DELWDW

/DFXVWULQH�KDELWDW�LV�FKDUDFWHUL]HG�E\�WKH�SUHVHQFH�RI�VWDQGLQJ�ZDWHU��7KHUH�DUH
WZR�W\SHV�RI�ODFXVWULQH�KDELWDW�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�
ODNHV�DQG�SRQGV��$OWKRXJK�RWKHU�ZDWHUERGLHV�VXFK�DV�VWRUPZDWHU�PDQDJHPHQW�
JROI�FRXUVH��DQG�UXUDO�IDUP�SRQGV�PD\�SURYLGH�DTXDWLF�KDELWDW��RQO\�ODUJHU
ZDWHUERGLHV�DUH�GHDOW�ZLWK�LQ�WKLV�VHFWLRQ�

:DWHUERGLHV�FDQ�EH�RQ�OLQH�RU�RII�OLQH��2Q�OLQH�SRQGV�DUH�GLUHFWO\�FRQQHFWHG�WR�D
VWUHDP�RU�ULYHU��ZKHUH�WKH�VWUHDP�RU�ULYHU�SDVVHV�WKURXJK�WKH�ZDWHUERG\��2II�OLQH
SRQGV�PD\�EH�FRPSOHWHO\�LVRODWHG�ZLWK�OLWWOH�RU�QR�FRQQHFWLRQ�WR�D�VWUHDP�RU
ULYHU��RU�LQGLUHFWO\�FRQQHFWHG�ZKHUH�D�VXUIDFH�FKDQQHO�RU�SLSH�GLUHFWV�VRPH�IORZ
IURP�WKH�VWUHDP�RU�ULYHU�WR�WKH�SRQG��+RZHYHU��WKHVH�RII�OLQH�SRQGV�PD\�KDYH
VXEVXUIDFH�IORZ�RI�JURXQGZDWHU�ZKLFK�FDQ�LQIOXHQFH�QHDUE\�SRQGV�RU�ULYHUV��IRU
H[DPSOH��WKH�ODNHV�RQ�WKH�%UDPSWRQ�(VNHU��%RWK�RQ�OLQH�DQG�RII�OLQH�SRQGV�WHQG
WR�ZDUP�WKH�ZDWHU�DQG�FRQWULEXWH�WR�PRUH�HYDSRUDWLRQ�WKDQ�ZRXOG�EH�H[SHFWHG�LQ
D�IORZLQJ�V\VWHP�
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/DNHV
+LVWRULFDOO\��WKHUH�ZHUH�SUREDEO\�RQO\�WZR�VLJQLILFDQW�ZDWHUERGLHV�ORFDWHG�LQ�WKH
(WRELFRNH�&UHHN�ZDWHUVKHG��7HDSRW�/DNH�DQG�+HDUW�/DNH��ERWK�RI�ZKLFK�DUH�NHWWOH
ODNHV��.HWWOH�ODNHV�ZHUH�IRUPHG�GXULQJ�WKH�:LVFRQVLQ�JODFLDO�SHULRG�RYHU�������
\HDUV�DJR�ZKHQ�EORFNV�RI�LFH�WKDW�ZHUH�WUDSSHG�XQGHU�JODFLDO�RYHUEXUGHQ�PHOWHG�
FDXVLQJ�D�QDWXUDO��VWHHS�VLGHG�GHSUHVVLRQ�RQ�WKH�VXUIDFH��7KHUH�LV�QR�HYLGHQFH�RI
VLJQLILFDQW�ZDWHUERGLHV�EHLQJ�SUHVHQW�KLVWRULFDOO\�LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG�

7HDSRW�/DNH�LV�ORFDWHG�DW�WKH�VRXWKZHVW�FRUQHU�RI�0D\ILHOG�DQG�+HDUW�/DNH�5RDGV�
ZLWKLQ�WKH�+HDUW�/DNH�&RQVHUYDWLRQ�$UHD��7KH�ODNH�LV�DQ�XQXVXDOO\�VPDOO�DQG
GHHS�NHWWOH�ODNH�DQG�LW�SURYLGHV�YHU\�OLPLWHG�ODFXVWULQH�KDELWDW��,W�LV�XQLTXH�DV�LW�LV
PHURPLFWLF��PHDQLQJ�WKH�GHHSHU�ZDWHUV�RI�WKH�ODNH�DUH�SHUSHWXDOO\�VWDJQDQW�DV�WKH\
QHYHU�PL[�WR�WKH�VXUIDFH�WR�EHFRPH�UHR[\JHQDWHG���7KLV�KDV�DQ�HQRUPRXV�LPSDFW
RQ�WKH�LQYHUWHEUDWH�DQG�ILVK�FRPPXQLWLHV���)RU�H[DPSOH��WKH�ILVK�SRSXODWLRQ�LV
DOPRVW�HQWLUHO\�FRPSRVHG�RI�\RXQJ�RI��WKH�\HDU�ZKLFK�GR�QRW�VXUYLYH�PRUH�WKDQ
VHYHQ�PRQWKV��7KH�IHZ�DGXOWV�WKDW�VXUYLYH�WR�UHSURGXFH��RYHUZLQWHU�LQ�VPDOO
DUHDV�RI�VSULQJ�ZDWHU��5LJOHU���������7HDSRW�/DNH�LV�RII�OLQH��DQG�WKXV�LV�QRW
DFFHVVLEOH�E\�ULYHULQH�VSHFLHV�ZKLFK�FRXOG�SRWHQWLDOO\�UHSOHQLVK�WKH�SRSXODWLRQ�

+HDUW�/DNH�LV�FKDUDFWHULVWLF�RI�PDQ\�NHWWOH�ODNHV�LQ�WKDW�LW�KDV�OLPLWHG�RU�QR
FRQQHFWLRQV�WR�VXUURXQGLQJ�ZDWHU�ERGLHV��7\SLFDOO\��NHWWOH�ODNH�HFRV\VWHPV
VXSSRUW�ZDUP�ZDWHU�ILVK�VSHFLHV��$W�SUHVHQW��+HDUW�/DNH�LV�D�ZDUPZDWHU�ILVKHU\
FRQWDLQLQJ�JROGHQ�VKLQHU��ODUJHPRXWK�EDVV��SXPSNLQVHHG��DQG�EURZQ�EXOOKHDG��,W
LV�DOVR�VWRFNHG�ZLWK�UDLQERZ�WURXW��D�FROGZDWHU�VSHFLHV��WR�FUHDWH�D�SXW�DQG�WDNH
UHFUHDWLRQDO�ILVKHU\�

2YHU�WLPH��QXWULHQW�HQULFKPHQW�KDV�EHHQ�D�SUREOHP�LQ�+HDUW�/DNH��DJJUDYDWHG�E\
VXUIDFH�UXQRII�DQG�WKH�GLUHFW�LQSXW�RI�QXWULHQWV�FDXVHG�E\�D�FRPPHUFLDO�GXFN�IDUP
ZKLFK�RSHUDWHG�GXULQJ�WKH�PLG�����V��7KH�GHSRVLWV�RI�QXWULHQWV�RQ�WKH�ERWWRP�RI
WKH�ODNH�DUH�D�PDMRU�FDXVH�RI�EOXH�JUHHQ�DOJDH�GXULQJ�WKH�VXPPHU�PRQWKV��0�0�
'LOORQ�/WG���������

,Q�WKH�����V��QXWULHQW�ORDGLQJ�UHVXOWHG�LQ�+HDUW�/DNH�EHFRPLQJ�DQR[LF��WKH
ERWWRP�ZDWHUV�ZHUH�GHYRLG�RI�R[\JHQ�IRU�H[WHQGHG�SHULRGV�RI�WLPH�GXULQJ�WKH
VXPPHU�DQG�ZLQWHU�PRQWKV��7KH�ODFN�RI�R[\JHQ�UHVXOWHG�LQ�UHGXFHG�KDELWDW�
SDUWLFXODUO\�IRU�UDLQERZ�WURXW�ZKLFK�DUH�GHSHQGHQW�RQ�KLJK�OHYHOV�RI�R[\JHQ��7KH
LQFUHDVHG�QXWULHQW�DQG�EDFWHULD�OHYHOV�LQ�+HDUW�/DNH�ZHUH�FRPSRXQGHG�E\�IHZ
FRQQHFWLRQV�WR�(WRELFRNH�&UHHN��WKHUHIRUH��RQFH�WKH�QXWULHQWV�HQWHUHG�WKH�ODNH�
WKHUH�ZDV�D�VORZ�H[FKDQJH�UDWH�DQG�WKH�H[FHVVLYH�TXDQWLWLHV�RI�QXWULHQWV�ZHUH�QRW
WUDQVSRUWHG�GRZQVWUHDP��7KLV�SURFHVV�RI�QXWULHQW�HQULFKPHQW�LV�UHIHUUHG�WR�DV
HXWURSKLFDWLRQ�DQG�LW�UHVXOWV�LQ�SRRU�ZDWHU�TXDOLW\�DQG�DTXDWLF�KDELWDW�FRQGLWLRQV�
&XUUHQWO\��LQ�DQ�DWWHPSW�WR�FRQWURO�DOJDO�EORRPV�DQG�LPSURYH�WKH�ILVKHU\��WKH
ERWWRP�ZDWHUV�RI�+HDUW�/DNH�DUH�DHUDWHG�E\�D�³ODNH�OXQJ�´�D�WHFKQRORJ\
GHYHORSHG�E\�WKH�2QWDULR�0LQLVWU\�RI�WKH�(QYLURQPHQW�
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Heart Lake: A kettle lake in the City of Brampton

0DQ\�RWKHU�ODNHV�ZLWKLQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�ZHUH�FUHDWHG�DV�D�UHVXOW
RI�DJJUHJDWH�H[WUDFWLRQ�DFWLYLWLHV�LQ�WKH�&LW\�RI�%UDPSWRQ��/RDIHU¶V�/DNH�ZDV
FUHDWHG�LQ�WKH�����V�RQ�WKH�VLWH�RI�DQ�ROG�JUDYHO�SLW��7KH�ODNH�SURYLGHV�KDELWDW�IRU
VHYHUDO�ZDUPZDWHU�ILVK�VSHFLHV�LQFOXGLQJ�PLQQRZV��URFN�EDVV��EODFNQRVH�GDFH�
DQG�FUHHN�FKXE��)RXU�RWKHU�ZDWHUERGLHV�DUH�ORFDWHG�RQ�WKH�%UDPSWRQ�(VNHU�DQG
DUH�UHKDELOLWDWHG�JUDYHO�SLWV��0DMRU�2DNV�/DNH��3DUU�/DNHV�1RUWK�DQG�6RXWK��DQG
1RUWRQ�3ODFH�3DUN�/DNH��&XUUHQWO\��WKH�JUDYHO�SLWV�FRQWDLQLQJ�(VNHU�/DNHV�1RUWK
DQG�6RXWK�DUH�EHLQJ�FRQVLGHUHG�IRU�UHKDELOLWDWLRQ��*ROGHU�$VVRFLDWHV��������

:LWKLQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG
WKHUH�DUH�QR�QDWXUDO�NHWWOH�ODNHV��7KH�
RQO\�ODNH�LV�3URIHVVRU¶V�/DNH�LQ�WKH
&LW\�RI�%UDPSWRQ��7KH�ODNH�LV�RII�OLQH
DQG�LV�RQ�WKH�VLWH�RI�DQ�ROG�JUDYHO�SLW�
7KH�ODNH�LV�QRZ�VXUURXQGHG�E\
UHVLGHQWLDO�GHYHORSPHQW�DQG�SDUNODQG�
DQG�LV�XVHG�SULPDULO\�IRU�UHFUHDWLRQ�
&RPPRQO\�IRXQG�UHFUHDWLRQDO�ILVK�LQ
3URIHVVRU¶V�/DNH�LQFOXGH�URFN�EDVV
DQG�SXPSNLQVHHG��,W�LV�DOVR�SRVVLEOH
WR�ILQG�FDUS��VPDOOPRXWK�EDVV�
ODUJHPRXWK�EDVV��DQG�EODFN�FUDSSLH
�0HWUR�5$3�HW�DO����������

3RQGV
1DWXUDO�SRQGV�RFFXU�DV�D�UHVXOW�RI
EHDYHU�GDPV��IDOOHQ�ORJV��RU�RWKHU
GHEULV�EORFNLQJ�WKH�FUHHN�FKDQQHO�

2WKHU�QDWXUDO�SRQGV�DUH�IRUPHG�E\�ULYHU�PRYHPHQW�DQG�WKH�FUHDWLRQ�RI�R[ERZV
�PHDQGHUV�LQ�D�ULYHU�WKDW�DUH�VHYHUHG�IURP�D�ZDWHUFRXUVH�WKURXJK�HURVLRQ���7KHUH
DUH�D�QXPEHU�SRQGV�LQ�WKH�ZDWHUVKHGV�ZKLFK�ZHUH�FUHDWHG�IRU�WKH�ZDWHULQJ�RI
OLYHVWRFN��LUULJDWLRQ��DHVWKHWLF��UHFUHDWLRQDO��RU�RWKHU�SXUSRVHV�

:LWKLQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG��WKH�IHZ�FUHDWHG�SRQGV�ZKLFK�H[LVW�DUH�XVHG
SULPDULO\�IRU�DHVWKHWLF�DQG�UHFUHDWLRQDO�SXUSRVHV��IRU�H[DPSOH��WKH�RII�OLQH�SRQGV
ORFDWHG�DW�WKH�:RRGELQH�5DFHWUDFN�

:LWKLQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��WZR�RI�WKH�ODUJHU�FUHDWHG�SRQGV�DUH
&HQWHQQLDO�3RQG�ORFDWHG�LQ�WKH�&LW\�RI�7RURQWR��DQG�&KLQJXDFRXV\�3RQG�ORFDWHG
LQ�WKH�&LW\�RI�%UDPSWRQ��%RWK�SRQGV�DUH�RQ�OLQH�DQG�XVHG�IRU�UHFUHDWLRQDO�SXUSRVHV�
7KHVH�SRQGV�VXSSRUW�WROHUDQW�ZDUPZDWHU�ILVK�VSHFLHV�VXFK�DV��ODUJHPRXWK�EDVV�
DQG�IDWKHDG�DQG�EOXQWQRVH�PLQQRZV��7KHUH�DUH�DOVR�D�QXPEHU�RI�FUHDWHG�SRQGV
ORFDWHG�LQ�WKH�KHDGZDWHU�DUHDV�RI�(WRELFRNH�&UHHN�LQ�WKH�7RZQ�RI�&DOHGRQ�
7KHVH�SRQGV�DUH�XVHG�SULPDULO\�IRU�DJULFXOWXUDO�SXUSRVHV��IRU�H[DPSOH���LUULJDWLRQ
DQG�OLYHVWRFN�ZDWHULQJ��$������VXUYH\�RI����UXUDO�SRQGV�LQ�WKH�0D\ILHOG�:HVW
DUHD�IRXQG�WKDW�WKHVH�SRQGV�VXSSRUWHG�D�OLPLWHG�ZDUPZDWHU�ILVK�FRPPXQLW\�
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2YHUDOO��WKHUH�DUH�IHZ�ODNHV�DQG�SRQGV�WKDW�ZHUH�FUHDWHG�E\�QDWXUDO�SURFHVVHV�LQ
WKH�ZDWHUVKHGV��7RGD\��WKHUH�DUH�D�JUHDWHU�QXPEHU�RI�ZDWHUERGLHV�WKDQ�LQ�WKH
SDVW��EXW�IHZ�SURYLGH�JRRG�DTXDWLF�KDELWDW��

,Q�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��UXUDO�ODQG�XVHV�DIIHFW�WKH�ZDWHU�TXDOLW\�LQ
ODNHV�DQG�SRQGV��$JULFXOWXUDO�SUDFWLFHV��VXFK�DV�DSSO\LQJ�IHUWLOL]HUV�DQG�LPSURSHU
PDQXUH�VWRUDJH��JHQHUDWH�VLJQLILFDQW�UXQRII�RI�QXWULHQWV�DQG�EDFWHULD�WKDW�FDQ
DFFXPXODWH�LQ�ODNHV�DQG�SRQGV�

,Q�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��ZDWHU�TXDOLW\�LV�DIIHFWHG�E\�WKH
LQSXW�RI�LQRUJDQLF�FRQWDPLQDQWV�IURP�XUEDQ�ODQG�XVHV�DQG�VWRUPZDWHU�UXQRII��)RU
H[DPSOH��ODNHV�DQG�SRQGV�ORFDWHG�LQ�FORVH�SUR[LPLW\�WR�URDGV�ZLOO�UHFHLYH�XUEDQ
VWRUPZDWHU�DQG�WKH�DVVRFLDWHG�FRQWDPLQDQWV��RLO�DQG�JULW��IURP�URDGV��2QFH�WKHVH
SROOXWDQWV�HQWHU�D�ZDWHUERG\��WKH\�FDQ�QHJDWLYHO\�LPSDFW�DTXDWLF�FRPPXQLWLHV�
��������(VWXDULQH�+DELWDW

(VWXDULQH�KDELWDW�RFFXUV�LQ�WKH�DUHD�RI�WUDQVLWLRQ�IURP�WKH�FUHHNV�WR�/DNH�2QWDULR�
$OWKRXJK�WKH\�DUH�UHODWLYHO\�VPDOO�LQ�VL]H��HVWXDULHV�FROOHFWLYHO\�IRUP�D�FULWLFDO
FRPSRQHQW�LQ�WKH�PDLQWHQDQFH�RI�ORFDO�ILVKHULHV�UHVRXUFHV�DQG�KHDOWK\
HFRV\VWHPV��6WHSKHQVRQ���������(VWXDULHV�FUHDWH�DTXDWLF�KDELWDW�VKHOWHUHG�IURP
RSHQ�ODNH�FRQGLWLRQV�DQG�WHQG�WR�IDYRXU�ZDUP�ZDWHU�ILVK�VSHFLHV�VXFK�DV
ODUJHPRXWK�DQG�VPDOOPRXWK�EDVV��DQG�QRUWKHUQ�SLNH��6WUXV���������'HVSLWH�WKHLU
VLJQLILFDQFH��HVWXDULQH�HQYLURQPHQWV�UHSUHVHQW�VRPH�RI�WKH�PRVW�GHSOHWHG�DTXDWLF
KDELWDWV�DORQJ�WKH�VKRUHV�RI�/DNH�2QWDULR��:KLOODQV��������DQG�WKHLU�ORVV
UHSUHVHQWV�D�VLJQLILFDQW�LPSDLUPHQW�RI�WKH�DELOLW\�RI�WKHVH�DUHDV�WR�VXSSRUW
DTXDWLF�OLIH��6WUXV���������

(VWXDULQH�KDELWDW�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�H[WHQGV�IURP�WKH�PRXWK�RI
WKH�FUHHN�WR�WKH�&1�UDLOZD\�WUDFNV�MXVW�DERYH�/DNH�6KRUH�%RXOHYDUG�:HVW��D
GLVWDQFH�RI�DERXW�����NLORPHWUHV��7KLV�KDELWDW�LV�FKDUDFWHUL]HG�E\�ORZ�VORSH��ORZ
ZDWHU�YHORFLWLHV�DQG�GHSWKV��OLWWOH�DTXDWLF�YHJHWDWLRQ��DQG�LV�GLUHFWO\�LQIOXHQFHG
E\�WKH�ZDWHU�OHYHO�LQ�/DNH�2QWDULR��7KLV�SDUW�RI�(WRELFRNH�&UHHN�ZDV�RQFH�YHU\
VLQXRXV��ZLWK�VORZ�PRYLQJ�ZDWHUV�DQG�OLNHO\�DQ�DEXQGDQFH�RI�DTXDWLF�YHJHWDWLRQ�

+LVWRULFDOO\��IURP�DW�OHDVW������WR��������(WRELFRNH�&UHHN�KDG�ILYH�KHFWDUHV�RI
ZHWODQGV�LQ�LWV�HVWXDU\��:KLOODQV���������7KH�HVWXDU\�SURYLGHG�KDELWDW�IRU���
VSHFLHV��SDUWLFXODUO\�ZDUPZDWHU�VSHFLHV�VXFK�DV�SLNH��ODUJHPRXWK�EDVV��SHUFK�
DQG�QXPHURXV�PLQQRZ�VSHFLHV��7KH�ZHWODQGV�SURYLGHG�IHHGLQJ�DQG�QXUVHU\�DUHDV
DQG�KHOSHG�PLJUDWLQJ�ILVK�PRYH�XSVWUHDP��%RWK�ODNH�DQG�ULYHU�VSHFLHV�ZRXOG
KDYH�EHHQ�IRXQG�LQ�WKH�HVWXDU\��
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$IWHU�������XUEDQL]DWLRQ�RI�WKH�ZDWHUIURQW�DFFHOHUDWHG�FRQFXUUHQW�ZLWK�WKH�ILOOLQJ
RI�VWUHDPV��PDUVKHV��HPED\PHQWV��DQG�VKHOWHUHG�DUHDV��LQFOXGLQJ�WKH�HVWXDU\�RI
(WRELFRNH�&UHHN��6WUXV�HW�DO����������$IWHU�WKH�GHYDVWDWLRQ�FDXVHG�E\�+XUULFDQH
+D]HO�LQ�������WKH�PRXWK�RI�(WRELFRNH�&UHHN�ZDV�FKDQQHOL]HG��WKH�ODQG
H[SURSULDWHG��DQG�LQGXVWULDO�ZDVWH�ZDV�XVHG�WR�UDLVH�WKH�HOHYDWLRQ�RI�WKH�ODQG�IRU
SDUNODQG�DQG�GHYHORSPHQW��0HWUR�&RXQFLO�0LQXWHV���������7KLV�UHVXOWHG�LQ�WKH
REOLWHUDWLRQ�RI�DQ\�UHPDLQLQJ�ZHWODQGV�

3UHVHQWO\��WKH�PRXWK�RI�(WRELFRNH�&UHHN�KDV�FKDQQHOL]HG�EDQNV�ZKLFK�DUH
SURWHFWHG�E\�YHUWLFDO�FRQFUHWH�EUHDNZDOOV�DW�WKH�HQWUDQFH�WR�WKH�ODNH��7KH�ULYHU
PRXWK�LV�VKDOORZ������PHWUHV��DQG�WKH�VXEVWUDWH�FRQVLVWV�RI�UXEEOH��ERXOGHUV��DQG
URFN�OHGJHV��%XFKDQDQ���������7KH�HVWXDU\�LQ�(WRELFRNH�&UHHN�SURYLGHV�KDELWDW
IRU����VSHFLHV�DQG�LV�GRPLQDWHG�E\�ZKLWH�VXFNHUV��7KLV�QXPEHU�RI�VSHFLHV����
OHVV�WKDQ�ZKDW�ZDV�IRXQG�KLVWRULFDOO\��GHPRQVWUDWHV�WKDW�WKH�HVWXDU\�LV�KHDYLO\
GHJUDGHG���)LVK�VSHFLHV�WKDW�UHO\�RQ�JRRG�HVWXDULQH�KDELWDW�DUH�QR�ORQJHU�IRXQG�LQ
WKLV�DUHD�RI�(WRELFRNH�&UHHN�

(VWXDULQH�KDELWDW�LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG�H[WHQGV�IURP�WKH�PRXWK�RI�WKH
FUHHN�WR�WKH�&1�UDLOZD\�WUDFNV��DERYH�/DNHVKRUH�%OYG��:HVW���D�GLVWDQFH�RI
DERXW�RQH�NLORPHWUH��7KLV�KDELWDW�LV�FKDUDFWHUL]HG�E\�ORZ�VORSH��DQG�LV�GLUHFWO\
LQIOXHQFHG�E\�WKH�ZDWHU�OHYHO�LQ�/DNH�2QWDULR�

+LVWRULFDO�PDSV�VXJJHVW�WKDW�0LPLFR�&UHHN�RQFH�KDG�D�OLPLWHG�HVWXDULQH�ZHWODQG
�2QWDULR�$UFKLYHV�0DS�%������������7KHVH�PDSV�LQGLFDWH�SDVWXUH�ODQG�RQ�WKH
ZHVW�VLGH��VRXWK�RI�WKH�&1�WUDFNV�WR�WKH�PRXWK��3DVWXUH�ODQG�H[WHQGHG�QRUWK�DQG
ZDV�SUREDEO\�ZHW�PHDGRZ�ZKHQ�LQXQGDWHG�LQ�WKH�VSULQJ��7KH�DUHDV�VXEVHTXHQWO\
GULHG�XS�LQ�HDUO\�VXPPHU��DQG�WKHQ�WKH�YHJHWDWLRQ�ZDV�KDUYHVWHG��(UQHVW�5XVK�
�������7KH�KLVWRULFDO�FRQGLWLRQV�PD\�KDYH�EHHQ�VXLWDEOH�VSDZQLQJ�KDELWDW�IRU
VRPH�VSHFLHV��LQFOXGLQJ�QRUWKHUQ�SLNH��,W�LV�OLNHO\�WKDW�WKH�IXQFWLRQ�RI�WKLV�ZHWODQG
ZDV�LQWLPDWHO\�WLHG�WR�WKH�ZDWHU�OHYHO�IOXFWXDWLRQV�LQ�/DNH�2QWDULR��7KH�HVWXDU\
LQ�0LPLFR�&UHHN�ZRXOG�OLNHO\�KDYH�SURYLGHG�KDELWDW�IRU�VRPH����VSHFLHV�RI�ILVK�

$W�WKH�PRXWK�RI�0LPLFR�&UHHN��GHSRVLWLRQ�RI�ODNHILOO�ZDV�FRPSOHWHG�LQ������
FUHDWLQJ�+XPEHU�%D\�3DUN�(DVW�DQG�:HVW�DQG�H[WHQGLQJ�WKH�PRXWK�RI�0LPLFR
&UHHN�RIIVKRUH�URXJKO\�����PHWUHV��7KLV�VLWXDWLRQ�UHVXOWHG�LQ�WKH�FUHDWLRQ�RI�D
VPDOO�ZDWHUFRXUVH�ZLWKLQ�D�ODUJH�FKDQQHO��2YHU�WKH�SDVW����\HDUV��WKH�EHGORDG
VHGLPHQWV�KDYH�ILOOHG�LQ�KDOI�RI�WKH�QHZ�FKDQQHO��7KHVH�VHGLPHQWV�SURYLGHG�DQ
RSSRUWXQLW\�WR�UHFUHDWH�D�VPDOO�FRDVWDO�ZHWODQG��
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The Mimico Creek Estuary Project, 1998

,Q�������DQ�DUHD�DW�WKH�PRXWK�RI�0LPLFR�&UHHN�ZDV�VHOHFWHG�IRU�KDELWDW
UHKDELOLWDWLRQ��WKH�0LPLFR�&UHHN�(VWXDU\�:HWODQG��7KH�SURMHFW�HQWDLOHG�FUHDWLQJ
�����KHFWDUHV�RI�HVWXDU\�ZHWODQG�KDELWDW��LQFOXGLQJ�HVWDEOLVKLQJ�D�YHJHWDWLRQ

FRPPXQLW\��FUHDWLQJ�VWUXFWXUDO�KDELWDW
HQKDQFHPHQWV�IRU�ILVK�DQG�ZLOGOLIH�
DQG�LPSURYLQJ�DFFHVV�WR�WKH
ZDWHUIURQW�WKURXJK�WKH�FRQVWUXFWLRQ�RI
D�SHGHVWULDQ�EULGJH�OLQNLQJ�+XPEHU
%D\�3DUN�(DVW�ZLWK�+XPEHU�%D\�3DUN
:HVW��$Q�RIILFLDO�RSHQLQJ�IRU�WKH
SURMHFW�ZLOO�OLNHO\�RFFXU�LQ������
&XUUHQWO\�����ILVK�VSHFLHV�DUH�ORFDWHG
LQ�WKH�0LPLFR�&UHHN�HVWXDU\�����OHVV
WKDQ�KLVWRULFDO�OHYHOV��+RZHYHU��WKH
DGGLWLRQ�RI�ODNHILOO�DQG�WKH�VXEVHTXHQW
FUHDWLRQ�RI�ZHWODQG�KDELWDW�DW�WKH
PRXWK��KDV�HQKDQFHG�WKH�SRWHQWLDO�IRU
DWWUDFWLQJ�ODFXVWULQH�ILVK�VSHFLHV�
6800$5<

5LYHULQH��ODFXVWULQH��DQG�HVWXDULQH�KDELWDWV�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
ZDWHUVKHGV�KDYH�EHHQ�VLJQLILFDQWO\�DOWHUHG�DQG�GHJUDGHG�DV�D�UHVXOW�RI
GHIRUHVWDWLRQ��DJULFXOWXUH��DQG�GHYHORSPHQW��6HWWOHPHQW��DQG�ODWHU�XUEDQL]DWLRQ�
FDXVHG�PDQ\�ZDWHUFRXUVHV�WR�EH�ILOOHG��SLSHG��FKDQQHOL]HG�RU�RWKHUZLVH�DOWHUHG�
,Q�WKH�UHPDLQLQJ�ZDWHUFRXUVHV��WKHUH�LV�D�JHQHUDO�ODFN�RI�ZRRG\�ULSDULDQ�YHJHWDWLRQ��
EDUULHUV�WR�ILVK�PRYHPHQW��SRRU�ZDWHU�TXDOLW\��DQG�XQVWDEOH�IORZV��

$OWKRXJK�FXUUHQWO\�WKHUH�DUH�PRUH�ODNHV�DQG�SRQGV�SUHVHQW�LQ�WKH�(WRELFRNH�DQG
0LPLFR�&UHHNV�WKHQ�WKHUH�ZHUH�KLVWRULFDOO\��PDQ\�RI�WKHVH�ZDWHUERGLHV�KDYH
EHHQ�FUHDWHG�IURP�IRUPHU�DJJUHJDWH�PLQLQJ�SLWV�DQG�KDYH�EHHQ�UHKDELOLWDWHG�IRU�
UHFUHDWLRQDO�RU�DHVWKHWLF�SXUSRVHV��*HQHUDOO\��WKHVH�ODNHV�DQG�SRQGV�GR�QRW
SURYLGH�JRRG�DTXDWLF�KDELWDW��,Q�WKH�FDVH�RI�WKH�QDWXUDOO\�IRUPHG�NHWWOH�ODNHV�
+HDUW�/DNH�KDV�EHHQ�DIIHFWHG�E\�H[FHVVLYH�QXWULHQWV��EXW�VWLOO�FRQWLQXHV�WR�VXSSRUW
VRPH�VHQVLWLYH�VSHFLHV��7HDSRW�/DNH��EHFDXVH�RI�LWV�XQLTXH�FKDUDFWHULVWLFV��GRHV
QRW�SURYLGH�D�VXLWDEOH�KDELWDW�IRU�PRVW�ILVK�VSHFLHV��

7KH�HVWXDULQH�KDELWDW�ORFDWHG�DW�WKH�PRXWKV�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHNV
KDV�EHHQ�VLJQLILFDQWO\�DOWHUHG�IURP�ZKDW�ZDV�SUHVHQW�KLVWRULFDOO\��,Q�DGGLWLRQ�WR
SK\VLFDO�FKDQJHV�WR�DTXDWLF�KDELWDWV��SRRU�ZDWHU�TXDOLW\�GXH�WR�KLJK�OHYHOV�RI
UXQRII�KDYH�PDGH�ZDWHUFRXUVHV��ZDWHUERGLHV��DQG�FRDVWDO�DUHDV�DSSURSULDWH�KDELWDW
IRU�RQO\�WKH�PRVW�WROHUDQW�ZDUPZDWHU�ILVK�VSHFLHV��+RZHYHU��DV�PHQWLRQHG�LQ
VHFWLRQ��������6XUIDFH�:DWHU�4XDOLW\���WKHUH�DUH�VRPH�LQLWLDWLYHV�ZKLFK�DUH
ZRUNLQJ�WR�LPSURYH�ZDWHU�TXDOLW\�DQG�WKXV�LPSURYH�ILVK�KDELWDW�LQ�WKH
ZDWHUVKHGV��VXFK�DV�WKH�0LVVLVVDXJD�6WRUPZDWHU�4XDOLW\�&RQWURO�6WXG\�
���
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$Q�DHULDO�YLHZ�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�VKRZV�D�KHDYLO\
IUDJPHQWHG�ODQGVFDSH�ZLWK�QR�UHPDLQLQJ�ODUJH�H[SDQVHV�RI�QDWXUDO�KDELWDW��
1DWXUDO�DUHD�UHPQDQWV�W\SLFDOO\�RFFXU�ZLWKLQ�WZR�PDLQ�ODQGVFDSH�FRQWH[WV����
WKRVH�ZKLFK�DUH�IRXQG�LQ�LVRODWHG�SDWFKHV�RQ�WDEOHODQG��DQG����WKRVH�IRXQG�LQ
DVVRFLDWLRQ�ZLWK�YDOOH\�DQG�VWUHDP�FRUULGRUV��7KHVH�FDQ�EH�IXUWKHU�GLYLGHG�LQWR
DUHDV�ZKLFK�DUH�ORFDWHG�LQ�DQ�DJULFXOWXUDO�VHWWLQJ�DQG�WKRVH�ZKLFK�DUH�ZLWKLQ
XUEDQ�DUHDV��7KH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�FRPSULVH�D�QRUWK�WR
VRXWK�JUDGLHQW�LQ�LQWHQVLW\�RI�ODQG�XVH��,W�LV�XVHIXO�WR�GUDZ�D�GLVWLQFWLRQ�EHWZHHQ
WKH�SUHGRPLQDQWO\�DJULFXOWXUDO�ODQGVFDSH�RI�WKH�KHDGZDWHU�DUHDV�DQG�WKH�XUEDQ
ODQG�XVH�WKDW�GRPLQDWHV�WKH�UHPDLQGHU�RI�WKH�ZDWHUVKHGV�EHFDXVH�WKH�VWDWXV�RI
WHUUHVWULDO�KDELWDW�DQG�SRWHQWLDO�IRU�ELRGLYHUVLW\�FRQVHUYDWLRQ�GLIIHUV�VXEVWDQWLDOO\
EHWZHHQ��WKH�WZR�

7KH�IROORZLQJ�VHFWLRQV�SURYLGH�D�VXPPDU\�RI�WKH�FRQGLWLRQ�RI�HDFK�PDMRU
WHUUHVWULDO�KDELWDW�W\SH�IRXQG�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV
LQFOXGLQJ�IRUHVWV��PHDGRZV�DQG�ROG�ILHOG��VXFFHVVLRQDO��DQG�ZHWODQGV��6SHFLDO
GHVLJQDWLRQV�RU�WUHDWPHQW�RI�VRPH�RI�WKHVH�IHDWXUHV�LV�DOVR�GLVFXVVHG��

7KH�KDELWDW�W\SHV�ZHUH�PHDVXUHG�WKURXJK�UHPRWH�VHQVLQJ��L�H��DHULDO�SKRWRJUDSKV�
VDWHOOLWH�LPDJHU\���7KH�DQDO\VLV�RI�WHUUHVWULDO�KDELWDW�FRQGLWLRQV�ZDV�JXLGHG�E\�D
VHW�RI�SULQFLSOHV�EDVHG�RQ�WKH�REMHFWLYHV�RI�ELRGLYHUVLW\�FRQVHUYDWLRQ�DQG�WKH
PDLQWHQDQFH�RI�HFRV\VWHP�KHDOWK�DQG�LQWHJULW\��7KHVH�SULQFLSOHV�DUH�SDUWLFXODUO\
UHOHYDQW�LQ�ODQGVFDSHV�ZKHUH�QDWXUDO�KDELWDWV�DUH�IUDJPHQWHG�DQG�LVRODWHG�E\
VXUURXQGLQJ�ODQG�XVH��$�QXPEHU�RI�WKHVH�SULQFLSOHV��PRGLILHG�IURP�015������
DQG�015�������DUH�VXPPDUL]HG�LQ�%R[����$�PRUH�GHWDLOHG�VWXG\�DQG�DVVHVVPHQW
RI�WHUUHVWULDO�KDELWDW�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�FDQ�EH
IRXQG�LQ�WKH�7HUUHVWULDO�+DELWDW�$QDO\VLV�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN
:DWHUVKHGV��'UDIW��75&$������I��
���
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+DELWDW�7\SH�DQG�5HSUHVHQWDWLRQ��$OO�RSHQ�DUHDV�SURYLGH�KDELWDW�WKDW�LV�RI�XVH�IRU�VRPH
VSHFLHV��´1DWXUDOµ�KDELWDWV�DUH�RI�JUHDWHVW�FRQFHUQ�VLQFH�WKHVH�DQG�WKHLU�DVVRFLDWHG�VSHFLHV�DUH
UDSLGO\�GLVDSSHDULQJ�DV�KXPDQV�PRGLI\�WKH�ODQGVFDSH��:KLOH�D�QDWXUDO�KHULWDJH�V\VWHP�W\SLFDOO\
DWWHPSWV�WR�PDLQWDLQ�UHSUHVHQWDWLRQ�RI�DOO�LQGLJHQRXV�KDELWDW�W\SHV�DQG�VSHFLHV�ZLWKLQ�D�JLYHQ
UHJLRQ��LQ�D�KHDYLO\�VHWWOHG�ODQGVFDSH�LW�PD\�QRW�EH�SRVVLEOH�WR�PDLQWDLQ�D�QDWXUDO�UDWLR�RI�KDELWDW
W\SHV��

1DWXUDOQHVV�'LVWXUEDQFH��7KH�FRQFHSW�RI�´QDWXUDOµ�LV�SUREOHPDWLF�EHFDXVH�LW�RIWHQ�DVVXPHV�D
ODFN�RI�KXPDQ�LQIOXHQFH��DQG�IHZ�VXFK�DUHDV�H[LVW�LQ�D�VHWWOHG�ODQGVFDSH��$�PRUH�DSSURSULDWH
DSSURDFK�PD\�EH�WR�FRQVLGHU�WKH�GHJUHH�WR�ZKLFK�DQ�DUHD�KDV�UHPDLQHG�XQDOWHUHG�RU
XQPDQDJHG�RYHU�D�SHULRG�RI�WLPH��*HQHUDOO\��WKH�PRUH�SULVWLQH�DQG�OHVV�GLVWXUEHG�D�QDWXUDO�DUHD
LV��WKH�EHWWHU�LWV�FDSDFLW\�ZLOO�EH�IRU�UHSUHVHQWDWLRQ�DQG�PDLQWHQDQFH�RI�ELRGLYHUVLW\��8QGLVWXUEHG
DUHDV�FDQ�DOVR�DFW�DV�KLVWRULFDO�EDVHOLQHV�IRU�HFRORJLFDO�UHVWRUDWLRQ��DQG�FDQ�EH�LPSRUWDQW�IRU
VFLHQWLILF�VWXG\��+RZHYHU��UHJHQHUDWLQJ�KDELWDWV�WKDW�VXSSRUW�PDQ\�QDWLYH�VSHFLHV�RI�SODQWV�DQG
DQLPDOV�VXFK�DV�ROG�ILHOG��FDQ�DOVR�EH�FRQVLGHUHG�DV�´QDWXUDOµ��HVSHFLDOO\�LQ�DJULFXOWXUDO�DQG
XUEDQ�ODQGVFDSHV�

+DELWDW�6L]H��/DUJH�SDWFKHV�RI�KDELWDW�DUH�W\SLFDOO\�RI�JUHDWHU�YDOXH�WKDQ�VPDOO�SDWFKHV��/DUJHU
DUHDV�DUH�PRUH�OLNHO\�WR�VXVWDLQ�HFRORJLFDO�IXQFWLRQV�VXFK�DV�QXWULHQW�UHF\FOLQJ��6RPH�VSHFLHV
DUH�´DUHD�VHQVLWLYHµ�DQG�QHHG�ODUJH�EORFNV�RI�D�SDUWLFXODU�KDELWDW�W\SH��/DUJH�EORFNV�DOVR�KHOS�WR�
PDLQWDLQ�VSHFLHV�ULFKQHVV��WRWDO�QXPEHU�RI�VSHFLHV�LQ�D�JLYHQ�ODQGVFDSH���+RZHYHU��LQ�DUHDV
ZKHUH�VPDOO�SDWFKHV�RI�KDELWDW�DUH�DOO�WKDW�UHPDLQV��WKH\�SHUIRUP�PDQ\�XVHIXO�IXQFWLRQV��IRU
H[DPSOH��EHLQJ�VWRSRYHU�KDELWDW�IRU�PLJUDWRU\�ELUGV�DQG�EXWWHUIOLHV��

)RUHVW�LQWHULRU�LV�XVHG�WR�GHVFULEH�SDUWV�RI�D�IRUHVW�EORFN�WKDW�DUH�����PHWUHV�RU�IXUWKHU�IURP�WKH
IRUHVW�HGJH��7KLV�LV�FRQVLGHUHG�WR�EH�WKH�PLQLPXP�GLVWDQFH�LQ�ZKLFK�´QHJDWLYH�HGJH�HIIHFWVµ�ZLOO
SHQHWUDWH�D�IRUHVW�EORFN��

+DELWDW�6KDSH��,Q�SDUW��KDELWDW�VKDSH�GHWHUPLQHV�WKH�GHJUHH�D�IRUHVW�LV�H[SRVHG�WR�HGJH
HIIHFWV���7KHVH�DUH�QHJDWLYH�H[WHUQDO�LQIOXHQFHV�WKDW�DIIHFW�WKH�VWUXFWXUH�DQG�VSHFLHV
FRPSRVLWLRQ�RI�D�IRUHVW�IUDJPHQW��7KH\�LQFOXGH�ZLQG�GDPDJH��LQFUHDVHG�SUHGDWLRQ�E\
RSSRUWXQLVWLF�´HGJHµ�VSHFLHV��EURRG�SDUDVLWLVP�RI�QDWLYH�VRQJELUGV�E\�WKH�EURZQ�KHDGHG
FRZELUG��DQG�H[RWLF�SODQW�LQYDVLRQV��

7KH�DPRXQW�RI�HGJH�FRPSDUHG�WR�WKH�DPRXQW�RI�LQWHULRU�KDELWDW�LQ�D�IRUHVW�IUDJPHQW�LV
PHDVXUHG�DV�WKH�HGJH�WR�LQWHULRU��RU�HGJH�WR�DUHD��UDWLR��/RQJ��WKLQ��RU�LUUHJXODUO\�VKDSHG�IRUHVW
IUDJPHQWV�WHQG�WR�KDYH�D�JUHDW�GHDO�RI�HGJH�DQG�QR�LQWHULRU��,Q�FRQWUDVW��FRPSDFW�EORFNV�KDYH�D
JUHDWHU�FDSDFLW\�WR�VXSSRUW�LQWHULRU�KDELWDW��DQG�ZLOO�KDYH�OHVV�HGJH��$�FLUFOH�KDV�WKH�ORZHVW
HGJH�WR�LQWHULRU�UDWLR��3D\QH�DQG�%U\DQW��������)RUPDQ��������

FRQWLQXHG������
���
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)UDJPHQWDWLRQ�&RQQHFWHGQHVV��7KH�ORQJ�WHUP�YLDELOLW\�RI�ZLOGOLIH�SRSXODWLRQV�LV�ODUJHO\�EDVHG
RQ�WKH�DELOLW\�RI�LQGLYLGXDOV�WR�ILQG�DGHTXDWH�UHVRXUFHV�DQG�WR�PDLQWDLQ�ILWQHVV�WKURXJK�JHQHWLF
H[FKDQJH��7KHVH�DUH�HQKDQFHG�E\�GLVSHUVDO�FDSDFLW\�RI�D�VSHFLHV��PHDQLQJ�WKH�FDSDFLW\�RI�D
VSHFLHV�WR�PRYH�IUHHO\��7KH�GLVSHUVDO�FDSDFLW\�RI�ZLOGOLIH�FDQ�EH�UHVWULFWHG�DFFRUGLQJ�WR�WKH
GHJUHH�WR�ZKLFK�D�VSHFLHV�LV�D�KDELWDW�VSHFLDOLVW�DQG�WKH�PHDVXUH�RI�LVRODWLRQ�RI�LWV�KDELWDW�LQ�WKH
ODQGVFDSH��)RUHVW�SDWFKHV�WKDW�DUH�FORVH�WRJHWKHU�ZLOO�EH�HDVLHU�WR�UHDFK�WKDQ�WKRVH�ZKLFK�DUH
IDU�DSDUW��$�QDWXUDO�FRQQHFWLRQ�EHWZHHQ�KDELWDWV�WKDW�SURYLGHV�FRYHU�FDQ�DFW�DV�D�FRUULGRU�WKDW
KHOSV�WR�DOORZ�PRYHPHQW��,Q�VHWWOHG�ODQGVFDSHV��YDOOH\�DQG�VWUHDP�FRUULGRUV�DUH�RIWHQ�WKH�EHVW
FDQGLGDWHV�IRU�PDLQWDLQLQJ�FRQQHFWLYLW\�EHWZHHQ�QDWXUDO�KDELWDWV�

$UUDQJHPHQW�3UR[LPLW\��&ORVHO\�FOXVWHUHG�KDELWDW�SDWFKHV�DUH�EHWWHU�WKDQ�WKRVH�ZKLFK�DUH�IDU
DSDUW��1RVV���������7KH�DELOLW\�RI�ZLOGOLIH�WR�PRYH��RU�IRU�VHHGV�WR�EH�GLVSHUVHG�EHWZHHQ�VXLWDEOH
KDELWDWV�LV�LQ�SDUW�GHSHQGHQW�RQ�KRZ�FORVH�WRJHWKHU�WKH�KDELWDWV�DUH��+\GURORJLFDO�DQG
ELRFKHPLFDO�IXQFWLRQV�DUH�DOVR�PRUH�OLNHO\�WR�EH�PDLQWDLQHG�LI�SDWFKHV�DUH�LQ�FORVH�SUR[LPLW\
�015��������

$W�WKH�ODQGVFDSH�OHYHO��WKH�FRQFHSWV�RI�DUUDQJHPHQW�DQG�SUR[LPLW\�LQYROYHV�WKH�FRQFHSW�RI
LQWHUVSHUVLRQ��PHDQLQJ�WKH�LQWHUIDFH�EHWZHHQ�QDWXUDO�KDELWDW�W\SHV��)RUPDQ���������=RQHV�RI
LQWHUVSHUVLRQ�DUH�KLJK�LQ�ELRGLYHUVLW\�EHFDXVH�VHYHUDO�KDELWDW�W\SHV�DUH�UHSUHVHQWHG�LQ�RQH�VPDOO
DUHD��WKHUHIRUH��WKH\�KDYH�WKH�FDSDFLW\�IRU�PDLQWDLQLQJ�D�KLJK�UHSUHVHQWDWLRQ�RI�VSHFLHV��

+DELWDW�'LYHUVLW\�&RPSOH[LW\��9HUWLFDO�VWUXFWXUH�LV�D�IXQGDPHQWDO�IHDWXUH�RI�IRUHVW�HFRV\VWHPV�
$�KHDOWK\�IRUHVW�W\SLFDOO\�KDV�VHYHUDO�YHJHWDWLRQ�OD\HUV��LQFOXGLQJ�WKH�FDQRS\�RI�PDWXUH�WUHHV��DQ
XQGHUVWRUH\�RI�\RXQJ�WUHHV�RU�VKUXEV��DQG�WKH�KHUEDFHRXV�JURXQG�OD\HU�PDGH�XS�RI
ZLOGIORZHUV��IHUQV��DQG�RWKHU�SODQWV��:RRG\�GHEULV�RQ�WKH�IRUHVW�IORRU�FDQ�DOVR�EH�FRQVLGHUHG�D
VWUXFWXUDO�IHDWXUH��7KH�SUHVHQFH�RI�WKHVH�OD\HUV�KHOSV�WR�H[SODLQ�ZK\�IRUHVWV�WHQG�WR�KDYH�D
KLJKHU�GHJUHH�RI�ELRGLYHUVLW\�WKDQ�RWKHU�HFRV\VWHPV��VLQFH�HDFK�OD\HU�SURYLGHV�KDELWDW��D�QLFKH�
IRU�GLIIHUHQW�VSHFLHV��+XQWHU��������$GDPV��������

+RUL]RQWDO�VWUXFWXUH�DOVR�DIIHFWV��ELRGLYHUVLW\��)RU�H[DPSOH��DQ�XQWRXFKHG�IRUHVW�LV�W\SLFDOO\�D
VKLIWLQJ�PRVDLF�RI�GLIIHUHQW�DJH�FODVVHV�DQG�UHJHQHUDWLQJ�DUHDV�WKDW�SURYLGH�D�YDULHW\�RI�KDELWDWV
IRU�ZLOGOLIH��6DXHU����������

6SHFLHV�'LYHUVLW\��6LWHV�WKDW�KDYH�D�KLJK�VSHFLHV�GLYHUVLW\�FRXOG�KDYH�WKH�FDSDFLW\�WR�PDLQWDLQ
UHSUHVHQWDWLRQ�RI�PRUH�VSHFLHV�DQG�KDELWDW�W\SHV��7R�D�ODUJH�GHJUHH�WKLV�FDSDFLW\�GHSHQGV�RQ
KDELWDW�VL]H��VKDSH��DQG�UHODWLRQVKLS�WR�RWKHU�QDWXUDO�DUHDV�LQ�WKH�ODQGVFDSH��

6SHFLHV�5DULW\��6SHFLDO�DWWHQWLRQ�VKRXOG�EH�JLYHQ�WR�UDUH�VSHFLHV�DQG�WKHLU�KDELWDWV�VLQFH�WKHVH
DUH�PRVW�DW�ULVN�RI�GLVDSSHDULQJ��0DQ\�VSHFLHV�KDYH�EHHQ�RIILFLDOO\�GHVLJQDWHG�DV�VLJQLILFDQW
EHFDXVH�WKH\�DUH�YXOQHUDEOH�RU�HQGDQJHUHG��DOWKRXJK�PDQ\�UDUH�VSHFLHV�KDYH�\HW�WR�EH
RIILFLDOO\�UHFRJQL]HG��$W�WKH�ZDWHUVKHG�OHYHO��1DWLRQDO��3URYLQFLDO��UHJLRQDO��DQG�ORFDO�VLJQLILFDQFH
VKRXOG�EH�FRQVLGHUHG�
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��������)RUHVWHG�/DQG

%DVHG�RQ�GRPLQDQW�YHJHWDWLRQ�FRPPXQLW\�W\SH��&DQDGD�KDV�EHHQ�GLYLGHG�LQWR
QLQH�IORULVWLF�UHJLRQV��7KH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DUH�ORFDWHG
LQ�D�WUDQVLWLRQ�]RQH�EHWZHHQ�WKH�&DUROLQLDQ��GHFLGXRXV�IRUHVW��DQG�*UHDW�/DNHV�
6W��/DZUHQFH��PL[HG�IRUHVW��UHJLRQV��+DELWDWV�W\SLFDO�RI�HDFK�RI�WKHVH�IORULVWLF
UHJLRQV��DUH�XQHYHQO\�GLVWULEXWHG�LQ�WKH�ZDWHUVKHGV�DFFRUGLQJ�WR�ORFDO�FRQGLWLRQV
RI�VRLO��GUDLQDJH��DQG�PLFURFOLPDWH��

(XURSHDQV�ZKR�ILUVW�YLVLWHG�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�ZRXOG
KDYH�IRXQG�WKHP�EODQNHWHG�LQ�IRUHVWV�WKDW�IHDWXUHG�PDQ\�ODUJH�³ROG�JURZWK´
WUHHV���8SODQGV�ZHUH�GRPLQDWHG�E\�VXFK�GHFLGXRXV�VSHFLHV�DV�VXJDU�PDSOH�
$PHULFDQ�EHHFK��UHG�RDN��DQG�EDVVZRRG��<HOORZ�ELUFK�DQG�SDWFKHV�RI�HDVWHUQ
KHPORFN�ZHUH�W\SLFDO�RI�FRRO��GDPS�ORZODQGV��)RUHVWV�LQ�VRXWKHUQ�2QWDULR�ZHUH
OLNHO\�WR�EH�VLPLODU�WR�WKRVH�LQ�QRUWKHDVWHUQ�1HZ�(QJODQG�ZKHUH�DYHUDJH�FDQRS\
KHLJKW�ZDV�DURXQG����PHWUHV�����IHHW��ZLWK�WRZHULQJ�ZKLWH�SLQHV�UHDFKLQJ
KHLJKWV�RI����WR����PHWUHV������WR�����IHHW��RU�PRUH��:KLWQH\��������

:LOGOLIH�SUHVHQW�LQ�WKH�UHJLRQ�DW�WKH�WLPH�RI�(XURSHDQ�VHWWOHPHQW�ZRXOG�KDYH
LQFOXGHG�VXFK�ODUJH�PDPPDOV�DV�JUD\�ZROI��FRXJDU��EODFN�EHDU��HON��DQG�SRVVLEO\
ELVRQ��.XUWD���������$OO�RI�WKHVH�DUH�QRZ�H[WLUSDWHG��ORFDOO\�H[WLQFW���SUHVXPDEO\
DV�D�UHVXOW�RI�KDELWDW�ORVV�DQG�KXQWLQJ�SUHVVXUH�

7KH�SURFHVV�RI�VHWWOHPHQW�LQFOXGHG�HVWDEOLVKLQJ�VDZ�PLOOV�WR�WDNH�DGYDQWDJH�RI
WKH�DEXQGDQFH�RI�FRPPHUFLDOO\�YDOXDEOH�WUHHV��*RRG�JURZLQJ�FRQGLWLRQV�OHG�WR
WKH�VXEVHTXHQW�FOHDULQJ�RI�IRUHVWV�DQG�GUDLQLQJ�RI�ZHWODQGV�WR�PDNH�ZD\�IRU
FDWWOH�JUD]LQJ�DQG�DJULFXOWXUH��2'3'���������&RQWLQXRXV�DJULFXOWXUDO�XVH�OHIW�D
IUDJPHQWHG�ODQGVFDSH�LQ�ZKLFK�PHUH�UHPQDQWV�RI�WKH�RULJLQDO�KDELWDW�W\SHV�DQG
WKHLU�FRPSRQHQW�VSHFLHV�DUH�IRXQG�LQ�LVRODWHG�SDWFKHV��7KHVH�VXUYLYHG�EHFDXVH
WKH\�ZHUH�XQVXLWDEOH�IRU�FURS�SURGXFWLRQ��RU�ZHUH�VHW�DVLGH�IRU�RWKHU�YDOXHV�VXFK
DV�VXSSO\�RI�ILUHZRRG��UHFUHDWLRQDO�XVH��DQG�ZDWHU�UHWHQWLRQ���

)RU�WKH�SDVW�IHZ�GHFDGHV��WKH�PDMRU�GHYHORSPHQW�WUHQG�LQ�WKH�ZDWHUVKHGV�KDV
EHHQ�WKH�SURFHVV�RI�UDSLG�XUEDQL]DWLRQ��7KH�FRQVHTXHQFHV�RI�WKLV�SURFHVV�IRU
WHUUHVWULDO�KDELWDW�DUH�QXPHURXV�DQG�FRPSOH[��:KLOH�XUEDQL]DWLRQ�FDQ�UHVXOW�LQ
GLUHFW�ORVV�RI�KDELWDW�UHPQDQWV��WKH�JUHDWHVW�FRQFHUQ�PD\�EH�LQGLUHFW�LPSDFWV�RI
VXFK�LQWHQVLYH�ODQG�XVH�RQ�ZLOGOLIH�DQG�QDWXUDO�DUHDV��

%HFDXVH�IRUHVWV�ZHUH�RQFH�WKH�GRPLQDQW�WHUUHVWULDO�KDELWDW�W\SH�LQ�PRVW�RI
VRXWKHUQ�2QWDULR��WKHLU�FRQVHUYDWLRQ�DQG�UHVWRUDWLRQ�LV�RI�KLJKHVW�SULRULW\�IRU
restoring biodiversity and watershed health. 7KH�&DQDGD�2QWDULR�5HPHGLDO
$FWLRQ�3ODQ�6WHHULQJ�&RPPLWWHH�KDV�GHYHORSHG�D�QXPEHU�RI�JXLGHOLQHV�IRU�IRUHVW
KDELWDW��2QH�RI�WKHVH�JXLGHOLQHV�VXJJHVWV�WKDW����SHUFHQW�RI�D�ZDWHUVKHG�VKRXOG
EH�IRUHVW�FRYHUHG�DV�D�PLQLPXP�HFRORJLFDO�UHTXLUHPHQW�IRU�ZDWHUVKHG�KHDOWK�RU
UHKDELOLWDWLRQ��(QYLURQPHQW�&DQDGD�HW�DO���������
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7KH�(WRELFRNH�&UHHN�ZDWHUVKHG�LV�����VTXDUH�NLORPHWUHV�DQG�WKH�0LPLFR�&UHHN
ZDWHUVKHG�LV����VTXDUH�NLORPHWUHV��&XUUHQWO\��RQO\�����SHUFHQW�RI�WKH�(WRELFRNH
DQG�����SHUFHQW�RI�WKH�0LPLFR�&UHHN�ZDWHUVKHG�DUH�IRUHVW�FRYHUHG��0DS�����
7KDW�WKH�ZDWHUVKHGV�ZHUH�SUREDEO\�FORVH�WR�����SHUFHQW�IRUHVW�FRYHUHG��SULRU�WR
(XURSHDQ�VHWWOHPHQW�VXJJHVWV�WKDW�DOPRVW�DOO�RI�WKH�IRUHVW�FRYHU�KDV�EHHQ�ORVW��
7KHVH�DPRXQWV�IDOO�ZHOO�VKRUW�RI�WKH����SHUFHQW�IRUHVW�FRYHU�JXLGHOLQH�WKDW�LV
VXJJHVWHG�DV�D�PLQLPXP�HFRORJLFDO�UHTXLUHPHQW�IRU�ZDWHUVKHG�KHDOWK�RU
UHKDELOLWDWLRQ��(QYLURQPHQW�&DQDGD�HW�DO����������+RZHYHU��JLYHQ�WKH�H[WHQW�RI
XUEDQL]DWLRQ�LQ�WKH�ZDWHUVKHGV��LW�LV�XQOLNHO\�WKLV�WDUJHW�ZRXOG�EH�UHDFKHG�LQ
WKHVH�ZDWHUVKHGV�

,Q�WHUPV�RI�KDELWDW�W\SH�DQG�UHSUHVHQWDWLRQ��7DEOH������GHPRQVWUDWHV�WKDW�WKH
PRVW�DEXQGDQW�IRUHVW�W\SH�LQ�WKH�ZDWHUVKHGV�LV�GHFLGXRXV��,Q�PL[HG�GHFLGXRXV
DQG�FRQLIHURXV�IRUHVWV��WKH�HYHUJUHHQ�FRPSRQHQW�XVXDOO\�FRQVLVWV�RI�LQGLYLGXDOV
RU�VPDOO�VWDQGV�RI�HDVWHUQ�ZKLWH�SLQH��HDVWHUQ�ZKLWH�FHGDU��RU�HDVWHUQ�KHPORFN�
7UXH�FRQLIHURXV�IRUHVW�LV�UDUH��SDUWLFXODUO\�LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG�
5LSDULDQ�GHFLGXRXV�IRUHVW�GRPLQDWHG�E\�ZLOORZV��HOP��RU�0DQLWRED�0DSOH�LV�DOVR
IRXQG�LQ�SDWFKHV�DORQJ�VWUHDP�HGJHV�WKURXJKRXW�WKH�ZDWHUVKHGV�
7$%/(�������)RUHVW�&RYHU�7\SH�E\�:DWHUVKHG

)RUHVW�&RYHU�7\SH (WRELFRNH�&UHHN�
�+HFWDUHV�

0LPLFR�&UHHN��+HFWDUHV�

'HFLGXRXV ��� ��

&RQLIHURXV �� �

0L[HG ��� ��

7RWDO ��� ���
6RXUFH��,QIRUPDWLRQ�0DQDJHPHQW�*URXS��75&$�������
���

7KH�UHODWLRQVKLS�EHWZHHQ�IRUHVWV�DQG�ELRGLYHUVLW\�LV�LPSRUWDQW�ZLWK�UHVSHFW�WR
IRUHVW�YDOXHV��)RUHVWV�DUH�KLJKO\�FRPSOH[�V\VWHPV�FRPSRVHG�RI�WKRXVDQGV�RI
LQGLYLGXDO�VSHFLHV��DOO�RI�ZKLFK�KDYH�HYROYHG�WRJHWKHU�E\�LQWHUDFWLQJ�RYHU�WLPH��
7KH�KHDOWK�RI�WKH�HQWLUH�V\VWHP�DQG�WKH�RWKHU�HFRV\VWHPV�WKDW�LQWHUDFW�ZLWK�LW�LV
GHSHQGHQW�XSRQ�WKH�VXVWDLQLQJ�RI�WKHVH�VSHFLHV�DQG�WKHLU�LQWHUDFWLRQ��$OO�KXPDQ
YDOXHV�RI�IRUHVWV�DUH�XOWLPDWHO\�EDVHG�RQ�PDLQWHQDQFH�RI�WKLV�HFRORJLFDO�ZHE�

&RQVLGHULQJ�WKH�YDOXH�RI�IRUHVWV��WKH�ORVV�RI�IRUHVW�FRYHU�LV�DQ�LVVXH�RI�FRQFHUQ�
)RU�H[DPSOH��IRUHVWV�DUH�NQRZQ�WR�DFW�DV�VSRQJHV��DEVRUELQJ�DQG�UHWDLQLQJ
UDLQIDOO�EHIRUH�UHOHDVLQJ�LW�VORZO\�WR�FRQWLQXRXVO\�UHSOHQLVK�VWUHDPV�DQG�ULYHUV��,Q
GRLQJ�VR��IRUHVWV�PDLQWDLQ�ZDWHU�TXDOLW\�E\�UHGXFLQJ�HURVLRQ�DQG�UHVXOWLQJ
VLOWDWLRQ��%\�SURYLGLQJ�VKDGH��IRUHVWV�NHHS�ZDWHUV�FRRO�DQG�FOHDU��UHGXFLQJ�DOJDO
JURZWK�DQG�DVVRFLDWHG�HXWURSKLFDWLRQ��,Q�VXPPDU\��UHPRYDO�RI�IRUHVW�FRYHU�FDQ
OHDG�WR�UDSLG�UXQRII��VRLO�HURVLRQ��VLOWDWLRQ�RI�VWUHDPV��DQG�ORVV�RI�ZDWHU�TXDOLW\�
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7KH�UROH�RI�IRUHVWV�LQ�WKH�SURGXFWLRQ�RI�R[\JHQ�LV�ZHOO�UHFRJQL]HG��DV�LV�WKHLU
YDOXH�LQ�FOLPDWH�FRQWURO��%RWK�ORFDO�DQG�JOREDO�FOLPDWHV�DUH�PRGHUDWHG�E\�WKH
SUHVHQFH�RI�WUHHV�ZKLFK�DEVRUE�KHDW�HQHUJ\�DQG�SURYLGH�VKDGH��)RUHVWV�DUH�DOVR
ZLGHO\�DSSUHFLDWHG�IRU�DHVWKHWLF�TXDOLWLHV�

,Q�WKH�ZDWHUVKHGV��IRUHVWV�DUH�VXEMHFWHG�WR�GLIIHUHQW�GHJUHHV�RI�GLVWXUEDQFH�
3ULYDWH�ZRRGORWV��HVSHFLDOO\�WKRVH�LQ�WKH�DJULFXOWXUDO�ODQGVFDSH��DUH�W\SLFDOO\
XVHG�IRU�IXHOZRRG�FROOHFWLRQ�RU�UHFUHDWLRQ��7KRVH�IRUHVWV�WKDW�DUH�ZHOO�PDQDJHG
WHQG�WR�KDYH�D�KHDOWK\�YHJHWDWLRQ�VWUXFWXUH��7KLV�LQFOXGHV�JRRG�FDQRS\�FRYHU��D
WKLFN�XQGHUVWRUH\�RI�VKUXEV�DQG�\RXQJ�WUHHV��DQG�D�KHUEDFHRXV�JURXQG�OD\HU�WKDW
IHDWXUHV�W\SLFDO�IRUHVW�ZLOGIORZHUV�VXFK�DV�WULOOLXPV��WURXW�OLO\��DQG�MDFN�LQ�WKH
SXOSLW��+RUL]RQWDO�VWUXFWXUH�LV�DOVR�LPSRUWDQW��ZLWK�WUHH�VWDQGV�RI�YDU\LQJ�VSHFLHV
JURXSV�DQG�DJH�FODVVHV�UHSUHVHQWHG��7KH�GLYHUVLW\�RI�WKHVH�DQG�YHJHWDWLRQ
FRPPXQLWLHV�LQ�JHQHUDO�WHQGV�WR�EH�ORZHU�LQ�VPDOO�IRUHVW�SDWFKHV�

)RUHVWV�ZLWKLQ�WKH�XUEDQ�VHWWLQJ��HVSHFLDOO\�WKRVH�RQ�SXEOLF�ODQGV��WHQG�WR�EH
KHDYLO\�XVHG�IRU�UHFUHDWLRQ��7KH�SUHVHQFH�RI�PDQ\�SHGHVWULDQV��GRJV��DQG
PRXQWDLQ�ELNHV�FDXVHV�GDPDJH�WR�WKH�XQGHUVWRUH\��WKH�KHUEDFHRXV�JURXQG�OD\HU�
DQG�ZRRG\�GHEULV�WKURXJK�WUDPSOLQJ�DQG�VRLO�FRPSDFWLRQ��:LOGIORZHUV�
ILGGOHKHDGV��DQG�VPDOO�YHUWHEUDWHV�DUH�VXEMHFW�WR�FROOHFWLRQ��DQG�WKH�ODWWHU�DOVR
VXIIHU�LQFUHDVHG�SUHGDWLRQ�E\�GRPHVWLF�FDWV�DQG�GRJV��7KLV�PD\�H[SODLQ�ZK\�RQO\
LVRODWHG�SRFNHWV�RI�UHODWLYHO\�XQGLVWXUEHG�IRUHVW�ZLWK�D�KHDOWK\�YHJHWDWLRQ
VWUXFWXUH�DUH�IRXQG�LQ�WKH�VRXWKHUQ�SRUWLRQV�RI�WKH�ZDWHUVKHGV�

5HODWHG�WR�VWUXFWXUH�DQG�GLVWXUEDQFH�LV�WKH�VWDJH�RI�HFRORJLFDO�VXFFHVVLRQ�ZKLFK�D
IRUHVW�KDV�UHDFKHG��6XFFHVVLRQDO�KDELWDWV�WKDW�UHSUHVHQW�D�VWDJH�EHWZHHQ�PHDGRZ
RU�ROG�ILHOG�DQG�IRUHVW�DUH�FRQVLGHUHG�VHSDUDWHO\�LQ�VHFWLRQ���������:RRGODQGV
FKDUDFWHUL]HG�E\�ROG�JURZWK��WKH�³FOLPD[´�VWDJH�RI�VXFFHVVLRQ��DUH�QRZ�UDUH�LQ
VRXWKHUQ�2QWDULR�VLQFH�PXFK�RI�WKH�IRUHVW�ZDV�FXW�ZLWKLQ�WKH�SDVW�����\HDUV�
+RZHYHU��D�IHZ�LVRODWHG�VWDQGV�RI�ROG�WUHHV�DUH�NQRZQ�WR�SHUVLVW�ZLWKLQ�IRUHVW
SDWFKHV�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��DQG�WKHVH�PD\�EH�RI�KLJK�YDOXH�IRU
VSHFLHV�DVVRFLDWHG�ZLWK�ROG�JURZWK��)RU�H[DPSOH��VRPH�PDWXUH�$PHULFDQ�EHHFK
DQG�HDVWHUQ�KHPORFN�VWDQGV�RFFXU�LQ�SULYDWH�ZRRGORWV�LQ�0D\ILHOG�:HVW��DV�GR
VFDWWHUHG�ROG�JURZWK�EXUU�RDN�WUHHV��*URZWK�ULQJV�FRXQWHG�RQ�RQH�EXUU�RDN�WKDW
KDG�EHHQ�IHOOHG�LQ������LQGLFDWHG�WKDW�LW�ZDV�����\HDUV�ROG��75&$��������
6FDWWHUHG�LQGLYLGXDO�ROG�JURZWK�VXJDU�PDSOH��UHG�RDN��$PHULFDQ�EHHFK��DQG�EODFN
FKHUU\�RFFXU�LQ�XUEDQ�UDYLQHV�

6LQFH�WKH�IRUHVW�KDELWDWV�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DUH
KHDYLO\�IUDJPHQWHG��WKH�KDELWDWV�DQG�WKH�VSHFLHV�WKH\�ZRXOG�W\SLFDOO\�VXSSRUW�DUH
VXEMHFW�WR�WKH�PDQ\�SUREOHPV�DVVRFLDWHG�ZLWK�IUDJPHQWDWLRQ��7KHVH�LQFOXGH�WKH
QHJDWLYH�H[WHUQDO�LQIOXHQFHV�FDWHJRUL]HG�DV�HGJH�HIIHFWV��DQG�SUREOHPV�UHODWHG�WR
GLVSHUVDO�FDSDFLW\�DQG�SRSXODWLRQ�YLDELOLW\�RI�ZLOGOLIH�
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Forest fragmentation and encroaching development: the W-5
Woodlot in the Mimico Creek Watershed

7KH�ODUJHVW�UHPDLQLQJ�EORFNV�RI�IRUHVW�DUH�IRXQG�LQ�WKH�XSSHU�(WRELFRNH�&UHHN
ZDWHUVKHG��2I�WKHVH��WKH�ODUJHVW�LQGLYLGXDO�EORFN�RI�FRQWLQXRXV�IRUHVW�LV�IRXQG�LQ
WKH�+HDUW�/DNH�&RQVHUYDWLRQ�$UHD��7KLV�VLWH�RI������KHFWDUHV�LV�FRPSRVHG�RI
GHFLGXRXV��FRQLIHURXV��DQG�PL[HG�IRUHVW��7KDW�WKLV�LV�RQO\�RQH�RI�VHYHUDO�GLVWLQFW
ZRRGODQGV�LQ�WKH�FRQVHUYDWLRQ�DUHD��ZKLFK�WRJHWKHU�PDNH�XS�D�WRWDO�RI�RYHU���
KHFWDUHV��VXJJHVWV�WKLV�VLWH¶V�LPSRUWDQFH�

7KH�ODUJHVW�UHPDLQLQJ�IRUHVW�EORFN�LQ
WKH�0LPLFR�&UHHN�ZDWHUVKHG�LV�����
KHFWDUHV��7KLV�IRUHVW�IUDJPHQW�
NQRZQ�DV�WKH�:���ZRRGORW��LV
ORFDWHG�QRUWK�RI�%RYDLUG�'ULYH�LQ�WKH
&LW\�RI�%UDPSWRQ��7KH�VLWH�IHDWXUHV
WKH�QRZ�XQFRPPRQ�DVVRFLDWLRQ�RI
VKDJEDUN�KLFNRU\�DQG�EOXH�EHHFK��DV
ZHOO�DV�D�ORZODQG�DUHD�GRPLQDWHG�E\
ODUJH�EXUU�RDN�WUHHV��:RRG�WKUXVK
DQG�ZRRGFRFN��WZR�VSHFLHV�VHQVLWLYH
WR�XUEDQL]DWLRQ��ZHUH�IRXQG�KHUH�LQ
������%RWK�+HDUW�/DNH�DQG�WKH�:��
ZRRGORW�DUH�EHLQJ�HQFURDFKHG�XSRQ
E\�KRXVLQJ�DQG�RWKHU�GHYHORSPHQWV�

'HVSLWH�WKH�SUHVHQFH�RI�VHYHUDO
UHODWLYHO\�ODUJH�IRUHVW�EORFNV��WKH
DYHUDJH�VL]H�RI�IRUHVW�SDWFKHV�LV�RQO\

����KHFWDUHV�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�DQG�����KHFWDUHV�LQ�WKH�0LPLFR
&UHHN�ZDWHUVKHG��)UDJPHQWV�WKLV�VPDOO�DUH�HQWLUHO\�FRPSRVHG�RI�HGJH�KDELWDW
DQG��WKHUHIRUH��DUH�XQOLNHO\�WR�VXSSRUW�DUHD�VHQVLWLYH�VSHFLHV��:RRGORWV�WKDW�DUH
OHVV�WKDQ�����KHFWDUHV�WHQG�WR�EH�GRPLQDWHG�E\�HGJH�VSHFLHV��/HYHQVRQ���������
7KHVH�LQFOXGH�VSHFLDOLVWV�WKDW�UHO\�RQ�HGJH�KDELWDW�VXFK�DV�ZKLWH�WDLOHG�GHHU�DQG
LQGLJR�EXQWLQJ��DV�ZHOO�DV�KDELWDW�JHQHUDOLVWV�WKDW�PDNH�XVH�RI�WKH�KDELWDW�W\SHV
RQ�HLWKHU�VLGH�RI�WKH�HGJH�VXFK�DV�UDFRRQ��FR\RWH��DQG�VWULSHG�VNXQN�

%HFDXVH�RI�WKH�DUWLILFLDOO\�KLJK�GHJUHH�RI�HGJH�KDELWDW�UHVXOWLQJ�IURP�IRUHVW
IUDJPHQWDWLRQ��HGJH�VSHFLDOLVWV�DQG�KDELWDW�JHQHUDOLVWV�DUH�FRPPRQ�WKURXJKRXW
PXFK�RI�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��ZKLOH�DUHD�VHQVLWLYH�IRUHVW
VSHFLDOLVWV�WHQG�WR�EH�XQFRPPRQ�RU�DEVHQW��7KH�ODUJH�DPRXQW�RI�HGJH�KDELWDW�DOVR
DFFRXQWV�IRU�WKH�SUHYDOHQFH�RI�LQYDVLYH�H[RWLF�SODQWV��*DUOLF�PXVWDUG��WDUWDULDQ
KRQH\VXFNOH�DQG�FRPPRQ�EXFNWKRUQ�DUH�QRZ�ZHOO�HVWDEOLVKHG�LQ�PDQ\�ZRRGHG
DUHDV�LQ�ERWK�ZDWHUVKHGV��'RJ�VWUDQJOLQJ�YLQH��D�VHYHUH�SUREOHP�LQ�SDUWV�RI
7RURQWR��LV�MXVW�EHJLQQLQJ�WR�LQYDGH�QDWXUDO�DUHDV�LQ�WKH�(WRELFRNH�DQG�0LPLFR
&UHHN�ZDWHUVKHGV��1RUZD\�PDSOH�LV�DOVR�EHFRPLQJ�SUHYDOHQW�LQ�XUEDQ�UDYLQHV�
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/RQJ��QDUURZ�VWULSV�RI�IRUHVW�KDYH�D�KLJKHU�HGJH�WR�LQWHULRU�UDWLR�WKDQ�FRPSDFW
EORFNV�VXFK�DV�FLUFOHV�RU�VTXDUHV��7KXV��WKH�VKDSH�RI�YDOOH\�DQG�VWUHDP�FRUULGRUV
UHGXFHV�FDSDFLW\�WR�VXSSRUW�IRUHVW�LQWHULRU�FRQGLWLRQV��7KH�VWURQJ�LQIOXHQFH�RI
QHJDWLYH�HGJH�HIIHFWV�DVVRFLDWHG�ZLWK�XUEDQL]DWLRQ�DUH�WKHUHIRUH�D�FRQFHUQ�RYHU�D
ODUJH�SRUWLRQ�RI�WKH�H[LVWLQJ�IRUHVW�KDELWDW�LQ�WKH�ORZHU�SDUW�RI�WKH�ZDWHUVKHGV�

,Q�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��WKH�YDOOH\�DQG�VWUHDP�FRUULGRUV
RIIHU�WKH�EHVW�RSSRUWXQLW\�WR�PDLQWDLQ�RU�UHVWRUH�IRUHVW�DQG�QRQ�IRUHVWHG�ZHWODQGV
LQ�FORVH�SUR[LPLW\��1HYHUWKHOHVV��VRPH�RI�WKH�WDEOHODQG�IRUHVWV�LQ�WKH�KHDGZDWHUV
FRQWDLQ�LPSRUWDQW�VZDPS�KDELWDW��RU�DUH�DVVRFLDWHG�ZLWK�VPDOO�RSHQ�ZDWHU
ZHWODQGV��7KHVH�DUHDV�DUH�FUXFLDO�IRU�DPSKLELDQV�WKDW�UHTXLUH�IRUHVW�DQG�ZHWODQG
KDELWDW�VXFK�DV�ZRRG�IURJ��VSULQJ�SHHSHU��DQG�HDVWHUQ�QHZW�

7KDW�IRUHVWV�DUH�KHDYLO\�IUDJPHQWHG�DQG�PDNH�XS�RQO\�����SHUFHQW�RI�WKH
(WRELFRNH�DQG�����SHUFHQW�RI�WKH�0LPLFR�&UHHN�ZDWHUVKHG�GRHV�QRW�LPSO\�WKDW
WKH\�DUH�QR�ORQJHU�VLJQLILFDQW��,Q�IDFW��WKHLU�UDULW\�LPSOLHV�D�GHJUHH�RI
VLJQLILFDQFH���$FFRUGLQJ�WR�WKH�2QWDULR�0LQLVWU\�RI�1DWXUDO�5HVRXUFHV�'UDIW
1DWXUDO�+HULWDJH�5HIHUHQFH�0DQXDO���������³ZRRGODQG�VL]H�VKRXOG�EH�HYDOXDWHG
LQ�WKH�FRQWH[W�RI�WKH�SHUFHQW�IRUHVW�FRYHU�LQ�WKH�SODQQLQJ�DUHD�DQG�RU�UHJLRQDO
ODQGVFDSH�´�7KLV�GRFXPHQW�VXJJHVWV�WKDW�³LQ�SODQQLQJ�DUHDV�ZKHUH�ZRRGODQG
FRYHU�LV�OHVV�WKDQ���SHUFHQW�RI�WKH�ODQG�EDVH��HYHQ�WKH�VPDOOHVW�ZRRGODQGV�PD\�EH
LPSRUWDQW�WR�ELRORJLFDO�GLYHUVLW\�RI�WKH�ORFDO�DUHD�VLQFH�WKH\�SURYLGH�WKH�RQO\
KDELWDW�IRU�ZRRGODQG�GHSHQGHQW�VSHFLHV�´�7KXV��WKHVH�DUHDV�FRXOG�EH�FRQVLGHUHG
VLJQLILFDQW�ZLOGOLIH�KDELWDW��

,W�KDV�EHHQ�VXJJHVWHG�WKDW��ZKHQ�SURSHUO\�PDQDJHG��VPDOO�ZRRGORWV�FDQ�VXVWDLQ
PXFK�RI�WKHLU�VRLO��SODQW��DQG�LQVHFW�GLYHUVLW\��DV�ZHOO�DV�WKUHDWHQHG�VSHFLHV�RU
YHJHWDWLRQ�FRPPXQLWLHV��5H]QLFHN��������%ULFNHU�DQG�5HDGHU���������,Q
DJULFXOWXUDO�DQG�XUEDQ�DUHDV��IRUHVW�SDWFKHV�FDQ�DOVR�SURYLGH�³VWHSSLQJ�VWRQH´
KDELWDW�IRU�VSHFLHV�PRYLQJ�EHWZHHQ�ODUJHU�IRUHVWHG�DUHDV��/HYHQVRQ��������

:RRGODQGV�LQ�ERWK�DJULFXOWXUDO�DQG�XUEDQ�ODQGVFDSHV�DUH�YLWDO�VWRSRYHU�DUHDV�IRU
PDQ\�VSHFLHV�RI�1HRWURSLFDO�PLJUDWRU\�VRQJELUGV�VXFK�DV�ZDUEOHUV��YLUHRV�
WKUXVKHV��DQG�WDQDJHUV��:KHQ�FORVH�WR�ODUJH�ERGLHV�RI�ZDWHU�VXFK�DV�/DNH
2QWDULR��WKHVH�KDELWDWV�FDQ�EH�HVSHFLDOO\�LPSRUWDQW�DV�VWDJLQJ�RU�UHVWLQJ�DUHDV
�7RZOH���������'XULQJ�WKH�SHDN�RI�VSULQJ�DQG�DXWXPQ�PLJUDWLRQV��HYHQ�VPDOO
SDWFKHV�RI�QDWXUDO�IRUHVW�KDELWDW�FDQ�EH�FURZGHG�ZLWK�PDQ\�LQGLYLGXDO�VSHFLHV�
5XQQLQJ�SDUDOOHO�WR�WKH�PLJUDWLRQ�URXWH��WKH�QRUWK�VRXWK�GLUHFWLRQ�RI�ULYHU�YDOOH\
FRUULGRUV�LQ�WKH�7RURQWR�5HJLRQ�KHOS�WR�³FKDQQHO´�WKH�ELUGV�WKURXJK�WKH�XUEDQ
ODQGVFDSH���0RVW�RI�WKHVH�ELUGV�IHHG�RQ�LQVHFWV�ZKLFK�DUH�VSHFLILF�WR�LQGLJHQRXV
WUHHV��7KH�ELUGV�DOVR�KDYH�IRUDJLQJ�VWUDWHJLHV�WKDW�DUH�EDVHG�RQ�QDWXUDO�YHJHWDWLRQ
VWUXFWXUH���1DWXUDO�ZRRGODQG�LV�PRUH�FDSDEOH�RI�SURYLGLQJ�WKHVH�QHHGV�WKDQ
PDQLFXUHG�SDUNV�RU�\DUGV�

,Q�DGGLWLRQ�WR�DFWLQJ�DV�LPSRUWDQW�ZLOGOLIH�KDELWDW��QDWXUDO�IRUHVW�UHPQDQWV�WKDW
DUH�LQ�JRRG�FRQGLWLRQ�FDQ�KHOS�PDLQWDLQ�ORFDO�UHSUHVHQWDWLRQ�RI�ZLOGOLIH��DQG
HVSHFLDOO\�SODQWV��7KHVH�KDELWDWV�FDQ�DOVR�EH�FRQVLGHUHG�HFRORJLFDO�EDVHOLQHV�DQG
DFW�DV�VHHG�VRXUFHV�IRU�KDELWDW�UHVWRUDWLRQ�SURMHFWV�
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��������0HDGRZ�DQG�2OG�)LHOG

3ULRU�WR�VHWWOHPHQW��RSHQ�PHDGRZV�ZHUH�SUREDEO\�UDUH��ZLWK�WKHVH�DQG
VXFFHVVLRQDO�IRUHVW�JURZWK�EHLQJ�OLPLWHG�WR�DUHDV�WKDW�KDG�EHHQ�VXEMHFWHG�WR
QDWXUDO�ILUHV��RU�DUHDV�ZKHUH�VRLO�DQG�ZDWHU�FRQGLWLRQV�ZHUH�XQVXLWDEOH�IRU�WUHH
JURZWK��7KH�SURFHVV�RI�XUEDQL]DWLRQ�FDQ�FUHDWH�D�WHPSRUDU\�SURIXVLRQ�RI
PHDGRZ�DQG�HDUO\�VXFFHVVLRQDO�KDELWDWV�DV�ODQG�LV�WDNHQ�RXW�RI�DJULFXOWXUDO
SURGXFWLRQ�DQG�KHOG�LQ�VSHFXODWLRQ�IRU�XUEDQ�GHYHORSPHQW��:KHWKHU�RU�QRW�WKLV
KDELWDW�W\SH�DQG�WKH�VSHFLHV�SRSXODWLRQV�LW�VXSSRUWV�FDQ�EH�FRQVLGHUHG�QDWXUDO�LV
RSHQ�WR�GHEDWH�

$�QXPEHU�RI�HVVHQWLDOO\�GLIIHUHQW�KDELWDW�W\SHV�DUH�RIWHQ�JURXSHG�XQGHU�WKH
JHQHUDO�KHDGLQJ�RI�³JUDVVODQG´�LQFOXGLQJ�SUDLULH��VDYDQQDK��PHDGRZ��DQG�ROG
ILHOG��7DOO�JUDVV�SUDLULH�LV�D�YHU\�VSHFLILF�DQG�UDUH�KDELWDW�W\SH�WKDW�LV�IRXQG
VSRUDGLFDOO\�LQ�VRXWKHUQ�2QWDULR�ZKHUH�ORFDO�VRLO�DQG�FOLPDWH�FRQGLWLRQV�UHVXOW�LQ
UHJXODU�ILUHV��6DYDQQDK�LV�D�PL[WXUH�RI�SUDLULH�ZLWK�ILUH�UHVLVWDQW�WUHHV��2DN
VDYDQQDK�LV�NQRZQ�WR�RFFXU�DW�RQO\�D�IHZ�VLWHV�LQ�VRXWKHUQ�2QWDULR��RQH�RI�WKHP
EHLQJ�+LJK�3DUN�LQ�7RURQWR��7KH�WHUP�PHDGRZ�LV�VR�ZLGHO\�DSSOLHG�WKDW�LW�LV
GLIILFXOW�WR�GHILQH��*HQHUDOO\��WKLV�KDELWDW�LV�FUHDWHG�E\�QDWXUDO�GLVWXUEDQFH�VXFK
DV�ILUH�RU�ZLQGWKURZ��$Q�ROG�ILHOG��E\�FRQWUDVW��LV�HVVHQWLDOO\�DQ�DUHD�WKDW�LV
UHJHQHUDWLQJ�IROORZLQJ�DQ�DQWKURSRJHQLF�XVH�VXFK�DV�DJULFXOWXUH�RU�SDVWXUH
�*HRPDWLFV�,QWHUQDWLRQDO����������

7KH�DERYH�GHILQLWLRQV�VXJJHVW�WKDW�PHDGRZ�LV�D�QDWXUDO�KDELWDW�DV�RSSRVHG�WR�ROG
ILHOG�ZKLFK�LV�XQQDWXUDO��+RZHYHU��ZLWKLQ�WKH�FRQWH[W�RI�WKH�*UHDWHU�7RURQWR
$UHD��*7$���PHDGRZ�DQG�ROG�ILHOG�FDQ�EH�FRQVLGHUHG�WRJHWKHU�VLQFH�WKH
ODQGVFDSH�KDV�VXFK�D�ORQJ�KLVWRU\�RI�KXPDQ�XVH�WKDW�QDWXUDO�PHDGRZ�LV�QRZ
VHOGRP�HQFRXQWHUHG��DQG�ROG�ILHOG�SURYLGHV�KDELWDW�IRU�PDQ\�PHDGRZ�VSHFLHV�

'LVWXUEDQFH�E\�KXPDQV�KDV�DOVR�DOWHUHG�WKH�FRPSRVLWLRQ�RI�VXFK�RSHQ�KDELWDWV
WKURXJK�WKH�DFFLGHQWDO�RU�GHOLEHUDWH�LQWURGXFWLRQ�RI�PDQ\�H[RWLF�VSHFLHV��:KLOH
VRPH�VLWHV�PD\�EH�GRPLQDWHG�E\�QDWLYH�JROGHQURGV�DQG�DVWHUV��PDQ\�RI�WKH�PRVW
FRPPRQ�DQG�³W\SLFDO´�ZLOGIORZHUV�RI�ROG�ILHOGV�DQG�PHDGRZ�DUH�H[RWLF
LQFOXGLQJ�4XHHQ�$QQH¶V�ODFH��FKLFRU\��EXUGRFN��R[H�H\H�GDLV\��WHDVHO��EXOO
WKLVWOH��DQG�FRPPRQ�PXOOHLQ��0DQ\�JUDVV�VSHFLHV�DUH�DOVR�H[RWLF��5HHG�FDQDU\
JUDVV�LV�KLJKO\�LQYDVLYH�DQG�QRZ�GRPLQDWHV�PDQ\�IORRG�SODLQ�PHDGRZ�DUHDV
WKURXJKRXW�WKH�*7$�

6LWH�FRQGLWLRQV�IRU�PHDGRZV�DQG�ROG�ILHOGV�FDQ�YDU\�GUDPDWLFDOO\�IURP�ULFK�IORRG
SODLQ�VRLOV�WR�SRRU��FRQWDPLQDWHG�ILOO�LQ�LQGXVWULDO�DUHDV��7KH�GLYHUVLW\�RI�QDWLYH
YHJHWDWLRQ�DQG�ZLOGOLIH�SUHVHQW�DW�LQGLYLGXDO�VLWHV�LV�ODUJHO\�GHWHUPLQHG�E\�WKHVH
VRLO�TXDOLW\�FRQGLWLRQV��DV�ZHOO�DV�WKH�GHJUHH�RI�ORFDO�GLVWXUEDQFH��6LWHV�ZLWK�SRRU
VRLO�PD\�EH�LQ�D�SHUPDQHQW�FRQGLWLRQ�RI�ROG�ILHOG�VLQFH�GUDLQDJH�FRQGLWLRQV��WKH
SUHVHQFH�RI�FRQWDPLQDQWV��RU�WKH�ODFN�RI�YLWDO�QXWULHQWV�PD\�UHWDUG�HFRORJLFDO
VXFFHVVLRQ��
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0HDGRZV�DQG�ROG�ILHOGV�FDQ�VXSSRUW�D�KLJK�GLYHUVLW\�RI�KHUEDFHRXV�SODQWV�DQG
DUH�WKH�H[FOXVLYH�KDELWDW�RI�PDQ\�VSHFLHV�RI�ZLOGOLIH��+LJKHU�TXDOLW\�PHDGRZV
IHDWXUH�QXPHURXV�JUDVVODQG�ELUGV�LQFOXGLQJ�VDYDQQDK�VSDUURZ��ILHOG�VSDUURZ��YHVSHU
VSDUURZ��EREROLQN��HDVWHUQ�PHDGRZODUN�DQG�XSODQG�VDQGSLSHU��DOO�RI�ZKLFK�KDYH
EHHQ�H[SHULHQFLQJ�SRSXODWLRQ�GHFOLQHV�LQ�HDVWHUQ�1RUWK�$PHULFD��'H*UDDI�DQG
5DSSROH���������$OWKRXJK�SRSXODWLRQV�RI�WKHVH�VSHFLHV�PD\�KDYH�EHHQ�DUWLILFLDOO\
LQIODWHG�WR�EHJLQ�ZLWK�DV�D�UHVXOW�RI�IRUHVW�FOHDUDQFH��WKH�QHHG�WR�PDLQWDLQ
UHSUHVHQWDWLRQ�RI�WKH�TXDOLW\�PHDGRZV�ZKLFK�VXSSRUW�WKHP�PD\�EH�RI�VRPH
FRQFHUQ��0HDGRZ�DQG�ROG�ILHOG�KDELWDWV�DOVR�VXSSRUW�D�KLJK�GLYHUVLW\�RI�EXWWHUIOLHV�
DQG�SURYLGH�WKH�PLONZHHG�IRRG�VRXUFH�RI�WKH�0RQDUFK��D�QDWLRQDOO\�YXOQHUDEOH
VSHFLHV�DFFRUGLQJ�WR�WKH�IHGHUDO�&RPPLWWHH�RQ�WKH�6WDWXV�RI�(QGDQJHUHG�:LOGOLIH�

0HDGRZ�DQG�ROG�ILHOG�FRYHU�RQO\�����KHFWDUHV�RU�����SHUFHQW�RI�WKH�(WRELFRNH
&UHHN�ZDWHUVKHG��DQG�����KHFWDUHV�RU�����SHUFHQW�RI�WKH�0LPLFR�&UHHN�ZDWHUVKHG��
+RZHYHU��EHFDXVH�PHDGRZ�KDELWDW�ZDV�SUREDEO\�TXLWH�UDUH�GXULQJ�SUH�VHWWOHPHQW
WLPHV��WKH�GHJUHH�WR�ZKLFK�WKLV�FDQ�EH�FRQVLGHUHG�D�FRQVHUYDWLRQ�FRQFHUQ�LV�RSHQ
WR�GHEDWH��6RPH�PHDVXUH�RI�JRRG�TXDOLW\�XSODQG�DQG�ORZODQG�PHDGRZ�LV�GHVLUDEOH
WR�PDLQWDLQ�ORFDO�UHSUHVHQWDWLRQ�RI�VSHFLHV�DVVRFLDWHG�ZLWK�WKHVH�KDELWDWV��DV�ZHOO
DV�WR�SURYLGH�LQWHUSUHWDWLRQ�RSSRUWXQLWLHV�

$OPRVW�DOO�RI�WKH�PHDGRZ�DQG�ROG�ILHOG�KDELWDWV�LQ�WKH�ZDWHUVKHGV�DUH�DVVRFLDWHG
ZLWK�YDOOH\�DQG�VWUHDP�FRUULGRUV��7KLV�VXJJHVWV�D�KLJK�GHJUHH�RI�FRQQHFWLYLW\�DQG
D�JRRG�SRWHQWLDO�IRU�PRYHPHQW�RI�VSHFLHV�EHWZHHQ�KDELWDWV��1HYHUWKHOHVV��LW�DOVR
VXJJHVWV�WKDW�YHU\�OLWWOH�RI�VXFK�KDELWDW�LV�DYDLODEOH�DV�³VWHSSLQJ�VWRQHV´�IRU
VSHFLHV�RQ�WKH�PRYH��7KLV�LV�PRUH�RI�D�FRQFHUQ�LQ�XUEDQ�ODQGVFDSHV�WKDQ�LQ�UXUDO
DUHDV�ZKHUH�WKHUH�LV�EHWWHU�UHSUHVHQWDWLRQ�RI�WKHVH�KDELWDW�W\SHV��DQG�VXUURXQGLQJ
ODQG�XVH�LV�OHVV�LQKRVSLWDEOH��)UDJPHQWV�RI�PHDGRZ�DQG�ROG�ILHOG�KDELWDW�LQ�WKH
XUEDQ�ODQGVFDSH�ZLOO�KDYH�D�KLJK�YDOXH�DV�VWRSRYHU�RU�VWDJLQJ�DUHDV�IRU�PLJUDWRU\
JUDVVODQG�ELUGV�DQG�0RQDUFK�EXWWHUIOLHV��7KLV�LV�HVSHFLDOO\�WKH�FDVH�ZKHUH�WKHVH
KDELWDWV�RFFXU�LQ�SUR[LPLW\�WR�/DNH�2QWDULR��ZKLFK�WKHVH�ZLOGOLIH�VSHFLHV�FURVV�

/DUJH�PHDGRZV�LQ�XUEDQ�DUHDV�PD\�DOVR�VXSSRUW�VSHFLHV�RI�FRQFHUQ��)RU
H[DPSOH��LQ������D�ZRRGFRFN�ZDV�UHFRUGHG�E\�D�75&$�ELRORJLVW�LQ�D�ODUJH�ILHOG
HDVW�RI�'L[LH�5RDG�EHWZHHQ�(JOLQWRQ�$YHQXH�DQG�$LPFR�'ULYH�LQ�0LVVLVVDXJD�
6LQFH�VXLWDEOH�KDELWDW�DQG�LVRODWLRQ�DUH�IRXQG�KHUH��WKH�ELUG�PD\�EUHHG�DW�WKH�VLWH�
��������6XFFHVVLRQDO�+DELWDWV

7KH�LGHD�RI�HFRORJLFDO�VXFFHVVLRQ��D�SURFHVV�LQYROYLQJ�D�VHULHV�RI�SUHGLFWDEOH
KDELWDW�VWDJHV�OHDGLQJ�WR�D�PRUH�FRPSOH[�³FOLPD[´�KDELWDW�WKDW�FKDUDFWHUL]HV�D
UHJLRQ��KDV�EHHQ�FKDOOHQJHG�E\�VRPH�HFRORJLVWV��%RWNLQ���������1HYHUWKHOHVV��ZKLOH
WKH�VHTXHQFH�RI�FKDQJH�PD\�EH�XQSUHGLFWDEOH�GXH�WR�WKH�FRPSOH[LW\�RI�QDWXUDO
V\VWHPV��WKH�VWDJHV�WKHPVHOYHV�DUH�RIWHQ�SUHGLFWDEOH��)RU�H[DPSOH��EHFDXVH��WKH\
WHQG�WR�EH�IDVW�JURZLQJ��VKDGH�LQWROHUDQW��DQG�VKRUW�OLYHG��³SLRQHHU´�WUHH�VSHFLHV
VXFK�DV�DVSHQ�DUH�W\SLFDOO\�WKH�ILUVW�WR�FRORQL]H�D�GLVWXUEHG�VLWH��,I�VRLO�DQG
PRLVWXUH�FRQGLWLRQV�DUH�DGHTXDWH��VKDGH�WROHUDQW�WUHH�VSHFLHV�VXFK�DV�PDSOH�DQG
EHHFK�ZLOO�SUREDEO\�JURZ�LQ�XQGHUQHDWK�WKHVH�RYHU�WLPH��HYHQWXDOO\�IRUPLQJ�D
VR�FDOOHG�³FOLPD[´�PDSOH�EHHFK�IRUHVW�WKDW�LV�W\SLFDO�RI�WKH�*7$�
���
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,Q�D�IRUHVW�GRPLQDWHG�ODQGVFDSH��DOO�XSODQG�KDELWDWV�FDQ�EH�FRQVLGHUHG
VXFFHVVLRQDO�DV�HDFK�UHSUHVHQWV�D�SDUWLFXODU�HFRORJLFDO�VWDJH�EHWZHHQ�GLVWXUEDQFH
DQG�ROG�JURZWK�IRUHVW�RI�WKH�W\SH�WKDW�LV�FRQVLGHUHG�WKH�FOLPD[�HFRV\VWHP�
+RZHYHU��WKH�WHUP�³VXFFHVVLRQDO´�LV�XVXDOO\�XVHG�WR�UHIHU�WR�D�KDELWDW�VWDJH�WKDW
OLHV�EHWZHHQ�PHDGRZ�DQG�WKH�PDWXUH�WUHHV�W\SLFDO�RI�FOLPD[�IRUHVW��7KLV�VKRXOG
QRW�EH�FRQIXVHG�ZLWK�D�IRUHVW�RI�PDWXUH�SLRQHHU�WUHH�VSHFLHV��

,Q�D�SULPDU\��XQPDQDJHG��IRUHVW��DUHDV�FRPSULVLQJ�VXFFHVVLRQDO�JURZWK�RI
YDU\LQJ�DJHV�DUH�W\SLFDOO\�VFDWWHUHG�WKURXJKRXW�WKH�ODQGVFDSH��6DXHU��������
7KHVH�DUH�WKH�UHVXOW�RI�SUHYLRXV�GLVWXUEDQFHV�VXFK�DV�ILUH��ZLQGWKURZ��DQG
GLVHDVH��7KLV�YDULHG�PDWUL[�FRQWULEXWHV�WR�RYHUDOO�ELRGLYHUVLW\�RI�WKH�IRUHVW��7KH
DFWXDO�DPRXQW�RI�VXFFHVVLRQDO�KDELWDW�WKDW�LV�W\SLFDO�IRU�D�JLYHQ�DUHD�LV
LPSRVVLEOH�WR�GHILQH�EHFDXVH�RI�WKH�XQSUHGLFWDELOLW\�RI�GLVWXUEDQFH��

(DUOLHU�VWDJHV�RI�VXFFHVVLRQ��LQFOXGLQJ�VKUXE�ODQG�DQG�\RXQJ��HYHQ�DJHG
GHFLGXRXV�IRUHVW��LV�IRXQG�LQ�SDWFKHV�WKURXJKRXW�WKH�(WRELFRNH�DQG�0LPLFR
&UHHN�ZDWHUVKHGV��*HQHUDOO\��WKLV�RFFXUV�RQ�DJULFXOWXUDO�ODQG�WKDW�KDV�EHHQ�OHIW
IDOORZ�RU�RQ�DUHDV�WKDW�DUH�XQGHU�VSHFXODWLRQ�IRU�GHYHORSPHQW��,Q�VKRUW�
³VXFFHVVLRQDO´�KDELWDW�LV�ROG�ILHOG�WKDW�KDV�UHJHQHUDWHG�WR�WKH�SRLQW�RI�GRPLQDWLRQ
E\�ZRRG\�YHJHWDWLRQ�VXFK�DV�VKUXEV�RU�\RXQJ�WUHHV�RI�SLRQHHU�VSHFLHV�VXFK�DV
KDZWKRUQ��HOP��SRSODU��DQG�DVSHQ��'HSHQGLQJ�RQ�WKH�VRLO�TXDOLW\�DQG�GHJUHH�RI
RXWVLGH�GLVWXUEDQFH��VRPH�RI�WKHVH�DUHDV�KDYH�WKH�SRWHQWLDO�WR�EHFRPH�TXDOLW\
IRUHVW�KDELWDW�LI�OHIW�DORQH�IRU�VHYHUDO�GHFDGHV�

7KH�WRWDO�DPRXQW�RI�VXFFHVVLRQDO�KDELWDW�LQ�WKH�ZDWHUVKHGV�LV�DERXW�����KHFWDUHV��
7KLV�LQFOXGHV�����KHFWDUHV��RU�����SHUFHQW��RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�DQG
�����KHFWDUHV��RU������SHUFHQW��RI�WKH�0LPLFR�&UHHN�ZDWHUVKHG��,Q�D�ODQGVFDSH
WKDW�ZDV�RULJLQDOO\�IRUHVW�GRPLQDWHG��VXFFHVVLRQDO�JURZWK�RI�YDULRXV�VWDJHV
ZRXOG�KDYH�FRQWULEXWHG�WR�WKH�RYHUDOO�GLYHUVLW\�RI�WKH�KDELWDW�PDWUL[��6KUXE�ODQG
ZDV�SUREDEO\�RQO\�IRXQG�LQ�LVRODWHG�SDWFKHV��7KHUHIRUH��DV�ZLWK�PHDGRZ�KDELWDW�
WKH�H[WHQW�WR�ZKLFK�WKLV�VPDOO�DPRXQW�RI�VXFFHVVLRQDO�KDELWDW�LV�RI�D�ORFDO
FRQVHUYDWLRQ�FRQFHUQ�LV�GHEDWDEOH��$JDLQ��WKH�LVVXH�LV�RQH�RI�VSHFLHV�DQG�KDELWDW
UHSUHVHQWDWLRQ�

'HSHQGLQJ�RQ�WKH�VL]H�DQG�GHQVLW\�RI�VKUXEV�RU�WUHHV��WKLV�KDELWDW�FDQ�VXSSRUW�D
YDULHW\�RI�YHUWHEUDWH�VSHFLHV�DVVRFLDWHG�ZLWK�RSHQ�DUHDV�RU�HGJH�KDELWDW��)RU
H[DPSOH��ZKLWH�WDLOHG�GHHU�UHJXODUO\�PDNH�XVH�RI�UHFHQWO\�FOHDUHG�RU�HDUO\
VXFFHVVLRQDO�KDELWDWV��.XUWD���������,I�WKH�VXFFHVVLRQDO�JURZWK�LV�IRXQG�LQ
SUR[LPLW\�WR�ODUJH�IRUHVW�EORFNV��LW�PD\�KDYH�WKH�FDSDFLW\�WR�VXSSRUW�ORFDOO\
XQFRPPRQ�VSHFLHV�VXFK�DV�SRUFXSLQH��RU�UXIIHG�JURXVH��ZKLFK�KDV�DQ�DIILQLW\�IRU
DVSHQ�JURYHV��(KUOLFK�HW�DO����������

,Q�D�KHDYLO\�VHWWOHG�ODQGVFDSH��VXFFHVVLRQDO�KDELWDW�FDQ�SURYLGH�LPSRUWDQW�SODFHV
RI�UHIXJH�IRU�ZLOGOLIH�DQG�JUHDWO\�EHQHILW�PLJUDWRU\�ELUGV�LQ�SDVVDJH��:KHUH�LW
RFFXUV�LQ�QDWXUDO�YDOOH\�DQG�VWUHDP�FRUULGRUV�RU�XQQDWXUDO�FRUULGRUV��VXFK�DV�UDLO
RU�K\GUR�OLQHV��LW�FDQ�EH�RI�KLJK�YDOXH�IRU�VSHFLHV�GLVSHUVDO�EHFDXVH�RI�WKH�FRYHU
LW�SURYLGHV�
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7KH�PDMRULW\�RI�VXFFHVVLRQDO�KDELWDW�LQ�WKH�ZDWHUVKHGV�LV�DVVRFLDWHG�ZLWK�YDOOH\
DQG�VWUHDP�FRUULGRUV��&RQVLGHULQJ�WKH�YDOXH�RI�WKLV�KDELWDW�IRU�ZLOGOLIH��DQG�WKH
GLVSHUVDO�FRYHU�WKDW�VKUXE�ODQG�SURYLGHV�IRU�VSHFLHV�PRUH�W\SLFDO�RI�IRUHVWV��WKLV
GHJUHH�RI�FRQQHFWLYLW\�FDQ�KHOS�WR�VXVWDLQ�SRSXODWLRQV�RI�PDQ\�VSHFLHV��$V�ZLWK
PHDGRZ�KDELWDW��KRZHYHU��WKH�YDOXH�RI�LVRODWHG�IUDJPHQWV�RI�VXFFHVVLRQDO�JURZWK
DV�VWHSSLQJ�VWRQH�RU�VWRSRYHU�KDELWDW�VKRXOG�QRW�EH�XQGHUHVWLPDWHG��)XUWKHU�
VXFFHVVLRQDO�KDELWDWV�KDYH�JUHDW�HFRORJLFDO�SRWHQWLDO�DV�IXWXUH�IRUHVWV�DQG�WKH\
DUH�HVVHQWLDOO\�D�VWHS�DKHDG�RI�SXEOLF�QDWXUDOL]DWLRQ�SURMHFWV�
��������:HWODQGV

1H[W�WR�IRUHVW��ZHWODQGV�PD\�KDYH�EHHQ�WKH�PRVW�DEXQGDQW�QDWXUDO�KDELWDW�W\SH�LQ
WKH�ZDWHUVKHGV��7KH�&DQDGD�2QWDULR�5HPHGLDO�$FWLRQ�3ODQ��(QYLURQPHQW
&DQDGD�HW�DO���������KDV�GHYHORSHG�D�VHULHV�RI�JXLGHOLQHV�IRU�ZHWODQGV�ZLWKLQ
ZDWHUVKHGV��:KLOH�WKH�VXJJHVWHG�JXLGHOLQH�IRU�ZHWODQG�FRYHUDJH�LV����SHUFHQW�RI
D�ZDWHUVKHG��GHFLVLRQV�ZLWK�UHVSHFW�WR�WKH�DSSURSULDWH�WRWDO�DUHD�VKRXOG�WDNH�LQWR
DFFRXQW�KLVWRULFDO�UHFRUGV�ZKHUH�WKH\�H[LVW��8OWLPDWHO\��WKH�DSSURSULDWH�DPRXQW
ZLOO�EH�EDVHG�RQ�FXUUHQW�ODQG�XVH�DQG�WKH�DYDLODELOLW\�RI�VLWHV�WKDW�KDYH�VXLWDEOH
VRLO�DQG�GUDLQDJH�FRQGLWLRQV�

7KH�&DQDGLDQ�:HWODQG�&ODVVLILFDWLRQ�6\VWHP��1DWLRQDO�:HWODQGV�:RUNLQJ�*URXS�
������UHFRJQL]HV�ILYH�PDLQ�ZHWODQG�W\SHV��ERJ��IHQ��VZDPS��PDUVK��DQG�VKDOORZ
RSHQ�ZDWHU��7KH�0LPLFR�&UHHN�ZDWHUVKHG�LV�FXUUHQWO\�ODFNLQJ�DQ\�VXEVWDQWLDO
ZHWODQG�KDELWDWV��$OWKRXJK�OLPLWHG��PDUVK��VZDPS��DQG�VKDOORZ�RSHQ�ZDWHU�KDELWDWV
DUH�DOO�FXUUHQWO\�UHSUHVHQWHG�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��,Q�DGGLWLRQ��VRPH
ERJ�IHDWXUHV�DUH�DVVRFLDWHG�ZLWK�VZDPS�KDELWDW�LQ�WKH�+HDUW�/DNH�ZHWODQG�FRPSOH[��

:HWODQGV�KDYH�D�QXPEHU�RI�LPSRUWDQW�K\GURORJLFDO�DQG�HFRORJLFDO�YDOXHV�

C &RQWUROOLQJ�UXQRII�IROORZLQJ�SUHFLSLWDWLRQ��WKXV�UHGXFLQJ�IORRG�SRWHQWLDO
DQG�HURVLRQ�

C $FWLQJ�DV�UHVHUYRLUV��WKXV�KHOSLQJ�WR�UHJXODWH�VWUHDP�IORZ�
C )LOWHULQJ�RU�WUDSSLQJ�VHGLPHQWV�WR�UHGXFH�GRZQVWUHDP�VHGLPHQWDWLRQ��
C $FWLQJ�DV�VRXUFHV�IRU�JURXQGZDWHU�UHFKDUJH�
C 3URYLGLQJ�RSSRUWXQLWLHV�IRU�QXWULHQW�H[FKDQJH�EHWZHHQ�DTXDWLF�DQG

WHUUHVWULDO�HFRV\VWHPV�
C $FWLQJ�DV�QXWULHQW�VLQNV�E\�DFFXPXODWLQJ�RUJDQLF�VRLOV�
C $FWLQJ�DV�ILOWHUV�E\�VWRULQJ�H[FHVV�QXWULHQWV�RU�WR[LQV�
C $FWLQJ�DV�VLQNV�IRU�PHWKDQH�JDV��DQG�
C 3URYLGLQJ�KDELWDW�IRU�D�KLJK�GLYHUVLW\�RI�VSHFLHV�

:HWODQGV�DOVR�KDYH�FRQVLGHUDEOH�DHVWKHWLF��UHFUHDWLRQDO��HGXFDWLRQDO��DQG
HFRQRPLF�YDOXH��7KH\�DUH�RIWHQ�DSSUHFLDWHG�IRU�WKHLU�EHDXW\��FDQ�SURYLGH
RSSRUWXQLWLHV�IRU�QDWXUH�LQWHUSUHWDWLRQ��KXQWLQJ��RU�ILVKLQJ��DUH�H[FHOOHQW�VLWHV�IRU
ELUG�ZDWFKLQJ��DQG�VRPHWLPHV�WKH\�DUH�XVHG�IRU�SHDW�H[WUDFWLRQ��2QFH�FRQVLGHUHG
ZDVWHODQGV��ZHWODQGV�DUH�QRZ�ZLGHO\�UHFRJQL]HG�DV�LPSRUWDQW�KDELWDWV�WKDW
VKRXOG�EH�FRQVHUYHG�ZKHUHYHU�SRVVLEOH���
���
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A marsh in the headwater area of Mimico Creek 

2XWVLGH�RI�WKH�+HDUW�/DNH�DUHD��GLVFXVVHG�EHORZ���D�VPDOO�QXPEHU�RI�ZHWODQGV
DUH�IRXQG�LQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��6RPH�RI�WKHVH�DUH
GHFLGXRXV�IRUHVW�VZDPSV�DQG�WKLFNHW�VZDPSV�LQ�WKH�0D\ILHOG�:HVW�DQG�RWKHU
KHDGZDWHU�VLWHV��$�QXPEHU�RI�UHPQDQW�WDEOHODQG�PDUVKHV�DUH�IRXQG�DORQJ�WKH
%UDPSWRQ�(VNHU�HDVW�DQG�ZHVW�RI�+HDUW�/DNH�5RDG�DQG�QRUWK�RI�%RYDLUG�'ULYH��
$GGLWLRQDO�PDUVKODQG�KDV�EHHQ�FUHDWHG�E\�UHFODLPHG�JUDYHO�SLWV�LQ�WKLV�YLFLQLW\�

$�ODUJH�WDEOHODQG�PDUVK�LV�ORFDWHG�RQ�WKH�HDVW�VLGH�RI�%UDPDOHD�5RDG��QRUWK�RI
%RYDLUG�'ULYH��7KLV�VLWH�IHDWXUHV�DQ�DUHD�RI�RSHQ�ZDWHU�ZLWK�QXPHURXV�VWDQGLQJ
GHDG�WUHHV��VXUURXQGHG�E\�DQ�H[WHQVLYH�H[SDQVH�RI�FDWWDLOV��$�SDLU�RI�FRPPRQ
PRRUKHQV��D�JUHHQ�KHURQ��DQG�ZRRG�GXFNV�ZHUH�UHFRUGHG�DW�WKLV�VLWH�E\�D�75&$

ELRORJLVW�LQ�������7KHVH�ORFDOO\
XQFRPPRQ�ELUGV�PD\�DOO�EH
EUHHGLQJ�DW�WKH�VLWH��7KH�PDUVK�LV
DOVR�UHJXODUO\�XVHG�E\�JUHDW�EOXH
KHURQV��PDQ\�PDOODUG��DQG�&DQDGD
JHHVH��5HVLGHQWLDO�GHYHORSPHQW�LV
QRZ�UDSLGO\�HQFURDFKLQJ�RQ�WKH�VLWH�

:HWODQGV�LQ�WKH�PRUH�KHDYLO\
XUEDQL]HG�SRUWLRQ�RI�WKH�ZDWHUVKHGV
DSSHDU�WR�EH�UHVWULFWHG�WR�D�IHZ
LVRODWHG�VKDOORZ�SRROV�WKDW�H[KLELW
VRPH�PDUVK�IHDWXUHV���+RZHYHU�
HYHQ�WKHVH�FDQ�VXSSRUW�VSHFLHV�WKDW
DUH�XQFRPPRQ�LQ�KHDYLO\�XVHG
ODQGVFDSHV��)RU�H[DPSOH��LQ
DGGLWLRQ�WR�W\SLFDO�VSHFLHV�VXFK�DV
&DQDGD�JRRVH��PDOODUG��HDVWHUQ
NLQJELUG��DQG�VSRWWHG�VDQGSLSHU�
VZDPS�VSDUURZV�ZHUH�IRXQG�DW�D

VPDOO�PDUVK�ORFDWHG�LQ�DQ�ROG�ILHOG�HQYLURQPHQW�HDVW�RI�'L[LH�5RDG�DQG�VRXWK�RI
$LPFR�%RXOHYDUG�LQ�0LVVLVVDXJD�

%DVHG�RQ�JHRJUDSKLFDO�IHDWXUHV�DQG�VRLO�W\SHV��6QHOO��������KDV�VXJJHVWHG�WKDW
RYHU����SHUFHQW�RI�WKH�ZHWODQGV�LQ�WKH�*UHDWHU�7RURQWR�$UHD�KDYH�GLVDSSHDUHG
VLQFH�SUH�VHWWOHPHQW�WLPHV��7KH�RULJLQDO�H[WHQW�RI�FRYHU�IRU�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG�DUHD�ZDV�HVWLPDWHG�WR�EH�������KHFWDUHV��RU�����SHUFHQW�RI�WKH
ZDWHUVKHG��6QHOO���������&XUUHQWO\�����KHFWDUHV�RI�HYDOXDWHG�ZHWODQGV�UHPDLQ�
UHSUHVHQWLQJ�RQO\�����SHUFHQW�RI�WKH�ZDWHUVKHG��DQG�D�ORVV�RI����SHUFHQW��7KLV
ILJXUH�LV�QRW�HQWLUHO\�DFFXUDWH�FRQVLGHULQJ�WKDW�VHYHUDO�VPDOO��XQFODVVLILHG
ZHWODQGV�DUH�NQRZQ�WR�H[LVW�LQ�WKH�ZDWHUVKHG��$OWKRXJK�WKH�WRWDO�DUHD�RI�WKHVH�LV
XQNQRZQ��LW�LV�QRW�OLNHO\�WR�FRYHU�PRUH�WKDQ����KHFWDUHV��,Q�FRQWUDVW��WKH�0LPLFR
&UHHN�ZDWHUVKHG�KLVWRULFDOO\�VXSSRUWHG�DERXW��������KHFWDUHV�RI�ZHWODQG
FRYHULQJ�DV�PXFK�DV����SHUFHQW�RI�WKH�ZDWHUVKHG��6QHOO��������7KHUH�DUH
FXUUHQWO\�QR�HYDOXDWHG�ZHWODQGV�LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG��
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&XUUHQW�FRYHUDJH�ILJXUHV�DUH�EDVHG�RQO\�RQ�ZHWODQGV�WKDW�KDYH�EHHQ�HYDOXDWHG�
WKURXJK�WKH�:HWODQG�(YDOXDWLRQ�6\VWHP�RI�WKH�2QWDULR�0LQLVWU\�RI�1DWXUDO
5HVRXUFHV��%HFDXVH�IHZ�XQFODVVLILHG�ZHWODQGV�UHPDLQ��WKHVH�ILJXUHV�VKRXOG�EH�D
IDLUO\�DFFXUDWH�UHSUHVHQWDWLRQ�RI�SUHVHQW�ZHWODQG�VWDWXV��,W�LV�GLIILFXOW�WR�UHFRUG�DOO
RWKHU�ZHWODQGV�LQ�WKH�ZDWHUVKHGV��IRU�H[DPSOH��VZDPSV�DSSHDU�DV�IRUHVW�RQ�DHULDO
SKRWRV���1HYHUWKHOHVV��VHYHUDO�XQFODVVLILHG�RSHQ�ZDWHU�DQG�PDUVK�ZHWODQGV�DUH
LQFOXGHG�RQ�0DS����

(DUO\�PDSV�LQGLFDWH�WKDW�D�PDUVK�RI�DSSUR[LPDWHO\�ILYH�KHFWDUHV�RULJLQDOO\
H[LVWHG�DW�WKH�PRXWK�RI�(WRELFRNH�&UHHN��6WUXV�HW�DO����������/DNH�2QWDULR
FRDVWDO�PDUVKODQG�LV�QRZ�UDUH��DQG�PDQ\�RI�WKH�VSHFLHV�W\SLFDOO\�DVVRFLDWHG�ZLWK
LW��LQFOXGLQJ�$PHULFDQ�ELWWHUQ��OHDVW�ELWWHUQ��EODFN�WHUQ��DQG�QRUWKHUQ�ZDWHU�VQDNH�
KDYH�H[SHULHQFHG�GUDPDWLF�SRSXODWLRQ�GHFOLQHV�DV�WKLV�KDELWDW�KDV�GLVDSSHDUHG�

7KH�2QWDULR�0LQLVWU\�RI�1DWXUDO�5HVRXUFHV¶�ZHWODQG�HYDOXDWLRQ�V\VWHP�LV�EDVHG
RQ�ELRORJLFDO��K\GURORJLFDO��VRFLDO��DQG�VSHFLDO�IHDWXUH�YDOXHV��(YDOXDWHG�ZHWODQGV
DUH�VFRUHG�DQG�UDQNHG�DFFRUGLQJ�WR�WKHLU�GHJUHH�RI�VLJQLILFDQFH��7ZR�ZHWODQG
DUHDV�KDYH�EHHQ�FODVVLILHG�DV�VLJQLILFDQW�ZLWKLQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG
�0DS������2QH�RI�WKHVH�LV�WKH�SURYLQFLDOO\�VLJQLILFDQW�+HDUW�/DNH�:HWODQG
&RPSOH[�ZKLFK�FRPSULVHV�DERXW����KHFWDUHV�RI�VZDPS�DQG�PDUVK�KDELWDW��7KH
VLWH�LV�RQH�RI�WKH�ODVW�UHPDLQLQJ�SHDWODQGV�LQ�WKH�UHJLRQ�DQG�IHDWXUHV�PDQ\�IORUD
DQG�IDXQD�WKDW�DUH�DVVRFLDWHG�ZLWK�ERJ�FRQGLWLRQV��$PRQJ�WKHVH�DUH�QXPHURXV
UDUH�SODQWV�DQG�6SKDJQXP�PRVV�WKDW�LV�W\SLFDO�RI�ERJ�KDELWDW��7KH�+HDUW�/DNH
:HWODQG�&RPSOH[�DOVR�LQFOXGHV�VLWHV�WKDW�DUH�RXWVLGH�RI�WKH�FRQVHUYDWLRQ�DUHD�

7KH�VHFRQG�FODVVLILHG�ZHWODQG�LQ�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG�LV�WKH
&KHOWHQKDP�:HWODQG�&RPSOH[��LQ�WKH�7RZQ�RI�&DOHGRQ��$�SRUWLRQ�RI�WKH
FRPSOH[�LV�ORFDWHG�ZLWKLQ�WKH�&UHGLW�5LYHU�ZDWHUVKHG��,Q�WRWDO��WKH�VLWH�LV
FRPSULVHG�RI����LQGLYLGXDO�ZHWODQGV�FRYHULQJ�DERXW����KHFWDUHV��2I�WKLV����
SHUFHQW�LV�VZDPS�DQG�WKH�UHPDLQGHU�LV�PDUVK�KDELWDW�

:HWODQG�FRQVHUYDWLRQ�LV�LPSRUWDQW�IRU�PDLQWDLQLQJ�ORFDO�DQG�UHJLRQDO
UHSUHVHQWDWLRQ�RI�PDQ\�VSHFLHV��$PSKLELDQV��LQ�SDUWLFXODU��XVH�ZHWODQGV�IRU
EUHHGLQJ�DQG�RIWHQ�UHTXLUH�D�FORVH�DVVRFLDWLRQ�EHWZHHQ�ZHWODQG�DQG�WHUUHVWULDO
KDELWDW�VXFK�DV�IRUHVW�RU�VKUXE�ODQG��7KLV�DVVRFLDWLRQ�LV�GLIILFXOW�WR�PDLQWDLQ�LQ�D
IUDJPHQWHG�ODQGVFDSH�DQG�PD\�EH�DEVHQW�LQ�WKH�XUEDQL]HG�SRUWLRQV�RI�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�

&XUUHQWO\��ILYH�VSHFLHV�RI�DQXUDQ��IURJV�DQG�WRDGV��DQG�RQH�VDODPDQGHU�VSHFLHV
DUH�NQRZQ�WR�H[LVW�LQ�WKH�XSSHU�SDUW�RI�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��75&$�
��������7KHVH�LQFOXGH�$PHULFDQ�WRDG��VSULQJ�SHHSHU��ZRRG�IURJ��OHRSDUG�IURJ�
JUHHQ�IURJ��DQG�UHG�EDFNHG�VDODPDQGHU��)XUWKHU�LQYHQWRULHV�FRXOG�UHYHDO�WKH
SUHVHQFH�RI�RWKHU�VSHFLHV�VXFK�DV�VWULSHG�FKRUXV�IURJ��JUD\�WUHH�IURJ��EXOOIURJ�
HDVWHUQ�QHZW��VSRWWHG�VDODPDQGHU��DQG�PHPEHUV�RI�WKH�-HIIHUVRQ�EOXH�VSRWWHG
VDODPDQGHU�FRPSOH[���+RZHYHU��RWKHU�WKDQ�WKH�FKRUXV�IURJ��WKHVH�VSHFLHV�WHQG�WR
EH�XQFRPPRQ�LQ�KHDYLO\�GHYHORSHG�ODQGVFDSHV��7KLV�PD\�EH�GXH�WR�WKH�ODFN�RI
TXDOLW\�KDELWDW�DVVRFLDWLRQV�DQG�OLQNDJHV��FROOHFWLRQ�RI�WKH�DQLPDOV�IRU�SHWV��RU�WKH
SUHVHQFH�RI�WR[LQV�LQ�WKH�HQYLURQPHQW�WR�ZKLFK�DPSKLELDQV�PD\�EH�HVSHFLDOO\
VHQVLWLYH�



67$7(�2)�7+(�:$7(56+('�5(3257��(72%,&2.(�$1'�0,0,&2�&5((.�:$7(56+('6

���

0DQ\�ELUG�VSHFLHV�DUH�DOVR�DVVRFLDWHG�ZLWK�ZHWODQGV��HVSHFLDOO\�PDUVKHV�DQG
DUHDV�ZLWK�VKDOORZ�RSHQ�ZDWHU��)DPLOLDU�VSHFLHV�VXFK�DV�UHG�ZLQJHG�EODFNELUG�
PDOODUG�GXFN��&DQDGD�JRRVH��DQG�JUHDW�EOXH�KHURQ�DUH�FRPPRQO\�VHHQ�LQ�WKH
ZDWHUVKHGV�RI�WKH�*7$��$OO�RI�WKHVH�DUH�KLJKO\�XUEDQ�WROHUDQW��+RZHYHU��WKH
JUHDW�EOXH�KHURQ�LV�W\SLFDOO\�D�FRORQLDO�EUHHGHU�DQG�UHTXLUHV�LVRODWHG�XQGLVWXUEHG
ZHWODQGV�ZKHUH�LW�QHVWV�LQ�WDOO�VKUXEV�RU�WUHHV���

$�QXPEHU�RI�ZHWODQG�ELUGV�DUH�FRQVLGHUHG�WR�EH�DUHD�VHQVLWLYH��DQG�UHTXLUH�PDUVK
KDELWDW�WKDW�LV�DW�OHDVW�VHYHUDO�KHFWDUHV�LQ�VL]H�WR�SURYLGH�HQRXJK�IRRG�UHVRXUFHV�
RU�WR�VXSSRUW�D�SRSXODWLRQ�ODUJH�HQRXJK�WR�PDLQWDLQ�UHTXLUHG�VRFLDO�EHKDYLRXU�
7KHVH�DUH�XQOLNHO\�WR�EUHHG�DQ\ZKHUH�LQ�WKH�ZDWHUVKHGV��2WKHUV��VXFK�DV�FRPPRQ
\HOORZWKURDW�DQG�VZDPS�VSDUURZ��DUH�FRPPRQ�EUHHGHUV�LQ�WKH�XSSHU�ZDWHUVKHG
DQG�FRXOG�EH�HQFRXUDJHG�WR�EUHHG�PRUH�RIWHQ�LQ�WKH�XUEDQ�ODQGVFDSH�LI�HQRXJK
FRYHU�ZDV�SURYLGHG�DQG�VLWHV�ZHUH�OHIW�UHODWLYHO\�XQGLVWXUEHG��7KH�FXUUHQW�SUDFWLFH�RI
PDQLFXULQJ�WKH�ODQGVFDSH�XS�WR�WKH�ZDWHU¶V�HGJH�ZLOO�HQVXUH�WKDW�VXFK�VSHFLHV
UHPDLQ�DEVHQW�ZKLOH�SUREOHP�VSHFLHV��VXFK�DV�&DQDGD�JRRVH��ZLOO�UHPDLQ�DEXQGDQW�

:KLOH�VL]H�RU�FRQQHFWLYLW\�EHWZHHQ�ZHWODQG�DQG�XSODQG�KDELWDWV�LV�LPSRUWDQW�IRU
PDQ\�ZLOGOLIH�VSHFLHV��DV�ZLWK�RWKHU�KDELWDW�W\SHV��LVRODWHG�LVODQGV�RI�ZHWODQG
ZLWKLQ�WKH�GHYHORSHG�ODQGVFDSH�GR�SURYLGH�LPSRUWDQW�UHIXJHV�IRU�ZLOGOLIH��DQG
DUH�HVSHFLDOO\�YDOXDEOH�DV�VWRSRYHU�KDELWDWV�IRU�PLJUDWRU\�ELUGV�WKDW�SUHIHU�WKLV
NLQG�RI�KDELWDW�

,Q�VXPPDU\��ZHWODQG�KDELWDWV�DUH�JUHDWO\�XQGHU�UHSUHVHQWHG�LQ�WKH�(WRELFRNH�DQG
0LPLFR�&UHHN�ZDWHUVKHGV��0RVW�RI�WKH�PDUVK�VLWHV�WKDW�UHPDLQ�LQ�WKH�(WRELFRNH
&UHHN�ZDWHUVKHG��HVSHFLDOO\�WKRVH�LQ�WKH�XUEDQ�ODQGVFDSH��VXIIHU�IURP�ZDWHU
SROOXWLRQ��ORVV�RI�DVVRFLDWHG�KDELWDW��GLVWXUEDQFH�E\�KXPDQV��DQG�LQYDVLRQV�E\
H[RWLF�VSHFLHV�VXFK�DV�SXUSOH�ORRVHVWULIH��1HYHUWKHOHVV��WKHVH�KDELWDWV�GR�SURYLGH
UHIXJH�IRU�PDQ\�VSHFLHV��,Q�FRQWUDVW��IRUHVW�VZDPS�KDELWDW�LV�ODUJHO\�UHVWULFWHG�WR
WKH�XSSHU�ZDWHUVKHG��7KDW�WKLV�W\SH�RI�ZHWODQG�WHQGV�WR�KDYH�OLPLWHG�XVH�IRU
KXPDQV�LV��LQ�SDUW��ZK\�YHVWLJHV�RI�LW�UHPDLQ�DQG�ZK\��LQ�PDQ\�FDVHV��LW�VWLOO
VXSSRUWV�D�KLJK�GLYHUVLW\�RI�DVVRFLDWHG�VSHFLHV�
��������6SHFLDO�'HVLJQDWLRQV

7KURXJK�RIILFLDO�SODQV�DQG�RWKHU�PHFKDQLVPV��PDQ\�PXQLFLSDOLWLHV�PDNH�DQ
HIIRUW�WR�LGHQWLI\�DQG�SURWHFW�VLJQLILFDQW�QDWXUDO�DUHDV�VXFK�DV�ZHWODQGV�DQG�YDOOH\
DQG�VWUHDP�FRUULGRUV��)RU�H[DPSOH��WKH�7RZQ�RI�&DOHGRQ�SURWHFWV�YDOOH\�DQG
VWUHDP�FRUULGRUV��ZHWODQGV��DQG�RWKHU�QDWXUDO�IHDWXUHV�E\�GHVLJQDWLQJ�WKHP
(QYLURQPHQWDO�3ROLF\�$UHDV�LQ�WKHLU�RIILFLDO�SODQ��7KH�&LW\�RI�0LVVLVVDXJD
SURYLGHV�YDU\LQJ�GHJUHHV�RI�SURWHFWLRQ�IRU�QDWXUDO�IHDWXUHV�WKDW�DUH�ZLWKLQ�WKHLU
1DWXUDO�$UHDV�6\VWHP��7KH�0LVVLVVDXJD�&LW\�3ODQ��DGRSWHG�LQ�������GLVFRXUDJHV
QHZ�GHYHORSPHQW�ZLWKLQ�WKLV�V\VWHP��)XUWKHUPRUH��LW�UHTXLUHV�DOO�SURSRVDOV�ZLWKLQ
RU�DGMDFHQW�WR�WKH�1DWXUDO�$UHDV�6\VWHP�WR�VXEPLW�DQ�(QYLURQPHQWDO�,PSDFW
6WXG\�WR�GHPRQVWUDWH�WKDW�HFRORJLFDO�IXQFWLRQ�LV�EHLQJ�PDLQWDLQHG�RU�HQKDQFHG�
7KH�&LW\�DOVR�GHVLJQDWHV�YDOOH\�DQG�VWUHDP�FRUULGRUV�DV�JUHHQEHOW�DQG�FRQVLGHUV
WKHP�QRW�VXLWDEOH�IRU�GHYHORSPHQW��WKHUHIRUH��WKH�FRUULGRUV�DUH�SURWHFWHG�
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$W�WKH�UHJLRQDO�OHYHO��ZLWK�WKH�SDUWLFLSDWLRQ�RI�WKH�75&$��WKH�5HJLRQ�RI�3HHO
GHYHORSHG�D�VHW�RI�SROLFLHV�LQ�LWV�RIILFLDO�SODQ�DURXQG�D�5HJLRQDO�*UHHQODQGV
6\VWHP��7KHVH�SROLFLHV�LQFOXGH��IRU�H[DPSOH��D�JHQHUDO�SURKLELWLRQ�RQ
GHYHORSPHQW�ZLWKLQ�FRUH�YDOOH\�DQG�VWUHDP�FRUULGRUV�LQ�3HHO��LQFOXGLQJ�PXFK�RI
WKH�DUHD�DURXQG�WKH�PDLQ�EUDQFKHV�RI�WKH�0LPLFR��(WRELFRNH��DQG�6SULQJ�&UHHNV�

7KH�RIILFLDO�SODQ�RI�WKH�IRUPHU�0XQLFLSDOLW\�RI�0HWURSROLWDQ�7RURQWR�������
SURYLGHV�SROLFLHV�UHJDUGLQJ�WKH�SODQQLQJ�DQG�PDQDJHPHQW�RI�WKH�0HWURSROLWDQ
*UHHQVSDFH�6\VWHP�DV�D�FRQQHFWHG�V\VWHP�RI�JUHHQVSDFHV��7KLV�JUHHQVSDFH
V\VWHP�LQFOXGHV�YDOOH\��VWUHDP��DQG�ZDWHUIURQW�FRUULGRUV�DV�ZHOO�DV�FRQWLJXRXV
WDEOHODQG�JUHHQVSDFHV��,W�DOVR�LQFOXGHV�KD]DUG�ODQGV�DQG�VLJQLILFDQW�QDWXUDO�DQG
UHFUHDWLRQDO�DUHDV�

'XH�WR�WKH�PDMRU�ORVVHV�RI�IRUHVWV�DQG�ZHWODQGV��WKH�IUDJPHQWHG�QDWXUH�RI
WHUUHVWULDO�KDELWDWV��DQG�WKH�KLJK�SHUFHQWDJH�RI�HDFK�KDELWDW�W\SH�EHLQJ�ORFDWHG
ZLWKLQ�YDOOH\�DQG�VWUHDP�FRUULGRUV��WKH�GHVLJQDWLRQ�DQG�SURWHFWLRQ�RI�ORFDOO\
VLJQLILFDQW�QDWXUDO�DUHDV�WKURXJK�WKH�PXQLFLSDO�SODQQLQJ�SURFHVV�LV�VLJQLILFDQW�IRU
WKHVH�WZR�ZDWHUVKHGV�

,Q�DGGLWLRQ�WR�PXQLFLSDO�GHVLJQDWLRQV�DQG�FODVVLILHG�ZHWODQGV��VHH�VHFWLRQ��������
���RWKHU�PHDVXUHV�RI�KDELWDW�VLJQLILFDQFH�DUH�XVHG��7KHVH�DUH�WKH�75&$¶V
(QYLURQPHQWDOO\�6LJQLILFDQW�$UHD��(6$��V\VWHP��DQG�WKH�V\VWHP�IRU�LGHQWLI\LQJ
$UHDV�RI�1DWXUDO�DQG�6FLHQWLILF�,QWHUHVW��$16,��GHYHORSHG�E\�WKH�2QWDULR
0LQLVWU\�RI�1DWXUDO�5HVRXUFHV�

7KH�(6$�SURJUDP�ZDV�GHYHORSHG�WR�LGHQWLI\�DQG�SURWHFW�WKH�ODQGV�DQG�ZDWHUV
ZKLFK�DUH�YLWDO�WR�WKH�KHDOWK�RI�WKH�HFRV\VWHP�LQ�WKH�75&$�UHJLRQ��&ULWHULD�XVHG
LQ�WKH�VHOHFWLRQ�RI�(6$V�LQFOXGH�

C 'LVWLQFWLYH�DQG�XQXVXDO�ODQGIRUP�RU�JHRORJLFDO�IHDWXUH�
C 6LJQLILFDQW�ZDWHU�VWRUDJH�IXQFWLRQ�DQG�RU�D�JURXQGZDWHU

UHFKDUJH�GLVFKDUJH�IXQFWLRQ�
C /LQNDJHV�DQG�FRUULGRUV�EHWZHHQ�VLJQLILFDQW�KDELWDWV�
C (VVHQWLDO�KDELWDWV�IRU�VLJQLILFDQW�VSHFLHV�DQG�SRSXODWLRQV�
C 5DUH��YXOQHUDEOH��WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV�
C +LJK�TXDOLW\�KDELWDWV�
C +DELWDWV�RI�OLPLWHG�UHSUHVHQWDWLRQ�
C +DELWDWV�RI�FRQVLGHUDEOH�VL]H��DQG
C +DELWDWV�SUHYLRXVO\�FODVVLILHG�DV�DQ�$UHD�RI�1DWXUDO�DQG�6FLHQWLILF

,QWHUHVW��RU�DV�D�3URYLQFLDOO\�6LJQLILFDQW�:HWODQG�

7KHUH�DUH�WKUHH�75&$�GHVLJQDWHG�(6$V�ORFDWHG�ZLWKLQ�WKH�(WRELFRNH�&UHHN
ZDWHUVKHG��7KHVH�LQFOXGH�WKH�6LOYHUWKRUQH�$UHD��7ZLQOHDI�$UHD��DQG�WKH�+HDUW
/DNH�:RRGODQGV��0DS������7KHUH�DUH�QR�(6$V�LQ�WKH�0LPLFR�&UHHN�ZDWHUVKHG��
)XWXUH�XSGDWHV�RI�WKH�(6$�SURJUDP�EDVHG�RQ�ODQG�XVH�WUHQGV�RU�PRUH�H[WHQVLYH
ELRORJLFDO�LQYHQWRULHV�FRXOG�UHVXOW�LQ�WKH�GHVLJQDWLRQ�RI�QHZ�VLWHV�
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Shagbark Hickory, found in 
the Twinleaf ESA

7KH�6LOYHUWKRUQH�$UHD�LV�ORFDWHG�QRUWK�RI�WKH�4XHHQVZD\�RQ�WKH�ERUGHU�RI
0LVVLVVDXJD�DQG�(WRELFRNH��7KH�DUHD�LV�FKDUDFWHUL]HG�E\�ZLOORZ�VKUXE��D�VPDOO

ZRRGORW�RI�VXJDU�PDSOH��UHG�RDN��ZKLWH�DVK��DQG�ULSDULDQ
PHDGRZ��2OG�UHFRUGV�RI�SLFNHUHO�IURJ�DQG�WKH�UHJLRQDOO\
UDUH�ZRRG�WXUWOH�H[LVW�IRU�WKLV�VLWH�

7KH�7ZLQOHDI�$UHD�LV�ORFDWHG�QRUWK�RI�(JOLQWRQ�$YHQXH
DQG�HDVW�RI�'L[LH�5RDG�LQ�WKH�&LW\�RI�0LVVLVVDXJD��7KLV
VLWH�IHDWXUHV�D�SRSXODWLRQ�RI�WZLQOHDI��D�QDWLRQDOO\�DQG
SURYLQFLDOO\�UDUH�ZLOGIORZHU��ZLWKLQ�D�PDWXUH�IRUHVW
GRPLQDWHG�E\�VXJDU�PDSOH��6KDJEDUN�KLFNRU\��D�UHJLRQDOO\
XQFRPPRQ�WUHH�VSHFLHV�W\SLFDO�RI�WKH�&DUROLQLDQ�OLIH
]RQH��LV�DOVR�IRXQG�DW�WKLV�VLWH��7KH�IHDWXUHV�RQ�WKLV�UHDFK
RI�WKH�YDOOH\�KDYH�DOVR�UHVXOWHG�LQ�DQ�(QYLURQPHQWDOO\
6LJQLILFDQW�$UHD�GHVLJQDWLRQ�E\�WKH�7RURQWR�)LHOG
1DWXUDOLVWV��9DUJD���������$�ILHOG�YLVLW�LQ������LQGLFDWHG
WKDW�WKH�7ZLQOHDI�(6$�LV�EHLQJ�LQYDGHG�E\�JDUOLF�PXVWDUG�
ZKLFK�KDV�OLNHO\�EHHQ�WUDQVSRUWHG�E\�SHRSOH�DQG�ZLOGOLIH
XVLQJ�WKH�H[LVWLQJ�WUDLO�QHWZRUN�

7KH�+HDUW�/DNH�:RRGODQGV�DUH�ORFDWHG�RQ�WKH�VRXWKZHVW
FRUQHU�RI�0D\ILHOG�5RDG�DQG�+HDUW�/DNH�5RDG�LQ�WKH�&LW\
RI�%UDPSWRQ��7KH�VLWH�FRQWDLQV�KHDOWK\�XSODQG�DQG
ORZODQG�GHFLGXRXV�IRUHVW��D�VPDOO�PHURPLFWLF�NHWWOH�ODNH�
PDUVK��DQG�VZDPS�KDELWDW�ZLWK�ERJ�DIILQLWLHV��7KH�ODWWHU
LQFOXGHV�UHJLRQDOO\�UDUH�VKUXEV�VXFK�DV�OHDWKHU�OHDI��DQG
EODFN�FKRNHEHUU\��DV�ZHOO�DV�VXFK�XQXVXDO�ZLOGIORZHUV�DV
SLWFKHU�SODQW�DQG�URVH�SRJRQLD��'HVSLWH�LWV�KLJK�GHJUHH�RI
VLJQLILFDQFH��WHUUHVWULDO�KDELWDWV�ZLWKLQ�WKH�+HDUW
&RQVHUYDWLRQ�$UHD�DUH�H[SRVHG�WR�D�QXPEHU�RI

GLVWXUEDQFHV�IRU�H[DPSOH��SXEOLF�XVH�RI�WKH�ODQGV�DQG�WKH�HVWDEOLVKPHQW�RI
LQYDVLYH�H[RWLF�SODQWV�

7KH�2QWDULR�0LQLVWU\�RI�1DWXUDO�5HVRXUFHV�LGHQWLILHV�$UHDV�RI�1DWXUDO�DQG
6FLHQWLILF�,QWHUHVW��$16,���$16,V�DUH�DUHDV�RI�ODQG�DQG�ZDWHU�FRQWDLQLQJ�QDWXUDO
ODQGVFDSHV�RU�IHDWXUHV�WKDW�KDYH�EHHQ�LGHQWLILHG�DV�KDYLQJ�OLIH�VFLHQFH�RU�HDUWK
VFLHQFH�YDOXHV�UHODWHG�WR�SURWHFWLRQ��VFLHQWLILF�VWXG\��RU�HGXFDWLRQ��7KHUH�DUH�WZR
FDWHJRULHV�RI�$16,��/LIH�6FLHQFH�DQG�(DUWK�6FLHQFH��7KH�+HDUW�/DNH�)RUHVW�DQG
%RJ�LV�WKH�RQO\�UHJLRQDO�OLIH�VFLHQFH�$16,�ZLWKLQ�WKH�WZR�ZDWHUVKHGV��7KH�RQO\
(DUWK�6FLHQFH�$16,�LQ�WKH�ZDWHUVKHGV��WKH�%UDPSWRQ�%XULHG�(VNHU��LV�GHVFULEHG
LQ�VHFWLRQ�����
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7HUUHVWULDO�KDELWDWV�ZLWKLQ�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV�DUH�PHUH
UHPQDQWV�RI�ZKDW�H[LVWHG�EHIRUH�VHWWOHPHQW��5HPDLQLQJ�QDWXUDO�DUHDV�DUH�KLJKO\
IUDJPHQWHG�DQG�IRU�WKH�PRVW�SDUW��UHODWLYHO\�VPDOO��&RQQHFWLYLW\�EHWZHHQ�XSODQG
VLWHV�LV�SRRU��DOWKRXJK�YDOOH\�DQG�VWUHDP�FRUULGRUV�SURYLGH�VRPH�RSSRUWXQLWLHV�LQ
WKLV�UHJDUG��
�
7KH�IUDJPHQWHG�QDWXUH�RI�QDWXUDO�KDELWDWV�ZLWKLQ�WKH�ODQGVFDSH�VXJJHVWV�PDQ\
SUREOHPV�DUH�SUHVHQW�LQ�WKHVH�ZDWHUVKHGV��7KHVH�LQFOXGH�WKH�GLIILFXOW\�RI
PDLQWDLQLQJ�YLDEOH�ZLOGOLIH�SRSXODWLRQV�EHFDXVH�RI�WKH�OLPLWDWLRQV�RQ�GLVSHUVDO
ZKLFK�LVRODWHG�KDELWDW�IUDJPHQWV�SUHVHQW��,Q�HVVHQFH��PDQ\�RI�WKH�GLVFRQQHFWHG
KDELWDW�VLWHV�PD\�EH�DFWLQJ�DV�SRSXODWLRQ�VLQNV�LQ�ZKLFK�VSHFLHV�WKDW�DUH�VSHFLILF
WR�WKDW�KDELWDW�VLWH��DQG�ZKLFK�KDYH�OLPLWHG�GLVSHUVDO�FDSDFLW\��DUH�DW�ULVN�RI
GLVDSSHDULQJ��7KH�VL]H�DQG�VKDSH�RI�UHPDLQLQJ�IRUHVW�IUDJPHQWV�DOVR�VXJJHVWV
WKDW�QHJDWLYH�HGJH�HIIHFWV�DUH�SUREDEO\�KDYLQJ�D�VHULRXV�LPSDFW��/DFN�RI�EUHHGLQJ
SRSXODWLRQV�RI�DUHD�VHQVLWLYH�ELUGV�UHLQIRUFHV�WKLV�FRQFOXVLRQ�

2YHU�WKH�SDVW�IHZ�GHFDGHV��WKH�0LPLFR�&UHHN�:DWHUVKHG�KDV�EHFRPH�FRPSOHWHO\
XUEDQL]HG��$V�WKH�XUEDQL]DWLRQ�IURQW�H[SDQGV�LQWR�WKH�XSSHU�UHDFKHV�RI�WKH
(WRELFRNH�&UHHN�ZDWHUVKHG��WKH�SUHVVXUHV�DVVRFLDWHG�ZLWK�WKLV�LQWHQVLYH�IRUP�RI
ODQG�XVH�PD\�KDYH�VLJQLILFDQW�HIIHFWV�RQ�UHPDLQLQJ�WHUUHVWULDO�KDELWDWV��(YHQ�LI
GLUHFW�KDELWDW�ORVV�GRHV�QRW�RFFXU��LQGLUHFW�LPSDFWV�RI�GHYHORSPHQW�UHODWHG�WR
UHFUHDWLRQDO�XVH�DQG�SROOXWLRQ��LQFOXGLQJ�QRLVH��PD\�RFFXU��5RDG�H[SDQVLRQ��H�J��
+LJKZD\������ZLOO�OLNHO\�DGG�IXUWKHU�QRLVH��OLPLW�ZLOGOLIH�GLVSHUVDO��DQG�UHVXOW�LQ
DQ�LQFUHDVH�RI�URDG�NLOOV��+RZHYHU��WKH�LPSDFWV�RI�XUEDQL]DWLRQ�RQ�WHUUHVWULDO
KDELWDWV�PD\�EH�PLWLJDWHG��,QFUHDVLQJO\��PHFKDQLVPV�IRU�WKH�SURWHFWLRQ�RI�QDWXUDO
DUHDV�DUH�EHLQJ�LQFRUSRUDWHG�LQWR�PXQLFLSDO�RIILFLDO�SODQV�
���
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3DUW�,9�LV�GLYLGHG�LQWR�WZR�FKDSWHUV��&KDSWHU���
VXJJHVWV�VRPH�ZDWHUVKHG�PDQDJHPHQW�LVVXHV�WKH
IXWXUH�WDVN�IRUFH�IRU�WKH�(WRELFRNH�DQG�0LPLFR
&UHHN�ZDWHUVKHGV�PD\�ZLVK�WR�DGGUHVV�LQ�WKHLU
HIIRUWV�WR�JXLGH�VWUDWHJ\�GHYHORSPHQW��$
VXPPDU\�LV�SURYLGHG�RI�WKH�NH\�HQYLURQPHQWDO�
VRFLDO��DQG�HFRQRPLF�LVVXHV�LGHQWLILHG�LQ�3DUWV�,,
DQG�,,,�RI�WKLV�UHSRUW��$�EULHI�RYHUYLHZ�RI�VRPH
FXUUHQW�PRQLWRULQJ�LQLWLDWLYHV�LV�DOVR�SURYLGHG�DV
PRQLWRULQJ�LV�DQ�LQWHJUDO�SDUW�RI�ZDWHUVKHG
PDQDJHPHQW��)LQDOO\��DV�GLYLGLQJ�WKH�ZDWHUVKHGV
LQWR�PDQDJHDEOH�XQLWV�PD\�DVVLVW�UHJHQHUDWLRQ
HIIRUWV��D�EULHI�GHVFULSWLRQ�RI�VXEZDWHUVKHG�DQG
UHDFK�SODQQLQJ�LV�SURYLGHG��
�
&KDSWHU����KLJKOLJKWV�VRPH�LQLWLDWLYHV�WKDW�DUH
FXUUHQWO\�WDNLQJ�SODFH�WR�UHJHQHUDWH�WKH
(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��$V
ZDWHU�TXDOLW\�ZLOO�OLNHO\�EH�D�NH\�LVVXH��WKH
*UHDW�/DNHV�:DWHU�4XDOLW\�$JUHHPHQW�DQG�WKH
7RURQWR�DQG�5HJLRQ�5HPHGLDO�$FWLRQ�3ODQ�DUH
EULHIO\�GHVFULEHG��7KH�FKDSWHU�DOVR�VXPPDUL]HV
VRPH�VLWH�VSHFLILF�UHJHQHUDWLRQ�SURMHFWV�ZKLFK
DUH�RQ�JRLQJ�RU�SURSRVHG�LQ�WKH�ZDWHUVKHGV��,Q
DGGLWLRQ���EURDGHU�VFDOH�SURMHFWV�WKDW�GRFXPHQW
UHVRXUFHV�RU�DVVHVV�WKH�FRQGLWLRQ�RI�YDULRXV
SDUWV�RI�WKH�ZDWHUVKHGV�DUH�KLJKOLJKWHG��7KHVH
UHSRUWV�DQG�VWXGLHV�SURYLGH�LQIRUPDWLRQ�WKDW
FRXOG�EH�XVHG�E\�WKH�IXWXUH�WDVN�IRUFH�
ZDWHUVKHG�UHVLGHQWV��DQG�RWKHUV�WR�DVVLVW�WKHLU
UHJHQHUDWLRQ�HIIRUWV��
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This chapter identifies key watershed issues which may be considered during
strategy development by the future task force for the Etobicoke and Mimico
Creek watersheds. 

With previous watershed strategies15 adopted by The Toronto and Region
Conservation Authority, task forces have undertaken the following activities:

C Developed a vision for a healthy watershed; 
C Discussed, refined, and prioritized key watershed issues;
C Set goals to achieve the vision;
C Set measurable, definable objectives to achieve goals and provide

benchmarks for success; 
C Established specific actions that are needed to achieve objectives; and
C Set priorities for regeneration.

To assist the future task force in carrying out their work, section 11.1
summarizes key environmental, social, and economic issues that have been
discussed in this report. As monitoring is an integral part of watershed
management, a brief overview of some monitoring initiatives is provided.
Finally, since dividing the watersheds into subwatersheds or reaches may assist
management efforts, a brief explanation of subwatershed and reach planning is
provided.
165

�� Specifically, watershed management strategies for the Don and Humber Rivers: Forty  
 Steps to a New Don and Legacy: A Strategy for a Healthy Humber respectively.
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Watershed health is a complex concept. It is a relative term, relevant only within
a specific context. For example, the number of fish species present in a "healthy"
river environment can be expected to be lower in an urbanized watershed than
the number which constitutes a "healthy" river environment in an undeveloped
or forested watershed. As both the Etobicoke and Mimico Creek watersheds are
highly developed, this will need to be considered in the strategy development
process. Also, some contextual factors change over time and can alter a
definition of health. These factors include changes in community values or
scientific knowledge.

A management strategy for the Etobicoke and Mimico Creek watersheds will be
developed to guide efforts to achieve watershed health. The strategy will identify
key issues in the watersheds which will need to be addressed in order to restore
the watersheds. As well, appropriate indicators will need to be selected which
can be used to monitor progress toward restoring the health of the Etobicoke and
Mimico Creek watersheds.

The following summarizes key environmental, social, and economic issues that
have been discussed in this report. While these issues will likely be considered
by the future task force, it is anticipated that as strategy development progresses,
the list will become more refined and new issues will be added.

(QYLURQPHQWD
O�,VVXHV

Air:
C The climate of the Etobicoke and Mimico Creek watersheds affects

vegetation communities, wildlife, the hydrologic cycle, and other
components of the natural heritage system. Within the watersheds,
global climate change could have implications for a number of
watershed management activities including fisheries and forest
management and flood and erosion control. The Authority and the future
task force for the Etobicoke and Mimico Creek watersheds are in a
unique position to recognize and incorporate techniques into the
watershed management strategy process that allow for adaptive
management. For example, when carrying out regeneration projects,
planting species of trees and shrubs that will likely be able to adapt to
climate change. 

C In terms of micro-climate, the extensive urban development in the
watersheds may be affecting the local climate through contributing to
the "urban heat island" effect. In turn, these changes may influence air
quality and affect the health of humans, vegetation, and wildlife.  
166
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C Air quality within the watersheds is very good the majority of the time.
However, particulate pollutants and ground-level ozone exceeded
provincial air quality standards on a number of occasions in 1995.
Impaired air quality is largely a consequence of vehicle, industrial, and
residential emissions, with a large amount of ground-level ozone and its
precursors originating from outside of the watersheds.

Land: 
C The plains, the Brampton Esker, and the valley and stream corridors

have important hydrological functions and provide benefits to humans.
However, agricultural settlement, and more recent extensive urban
development, have impacted the functioning of these landforms.

C Plains: The South Slope and Iroquois Plain recharge groundwater and
provide baseflow to streams while historically the Peel Plain provided
wetland habitat. The plains provided the basis for prosperity in the
watersheds as the Peel Plain’s fertile soils were suitable for agriculture,
and extraction occurred on the South Slope. These functions have
diminished as urban development has occurred. The exception is the
South Slope in the headwaters of Etobicoke Creek which remains rural. 

C The Brampton Esker: The Brampton Esker is an aquifer, a source of
water for Spring Creek, and an important source of aggregate. It is likely
that both development and aggregate extraction on the esker have had
negative impacts on groundwater and potentially, baseflow.

C Valley and Stream Corridors: Despite the numerous benefits valley and
stream corridors provide, filling, burying, piping, and other watercourse
alterations have resulted in a loss of these corridors and a reduction in
riparian vegetation, aquatic habitat, species diversity, natural corridors
for the movement of wildlife, and a disruption of the hydrologic cycle. 

Water: 
C Groundwater is a key component of the hydrologic cycle. However,

uncontrolled land use may result in reduced recharge rates and
extraction may cause the depletion of groundwater resources. In turn,
this can reduce baseflow to streams and dry up shallow wells. Within the
urbanized portions of the watersheds, impermeable surfaces have likely
had a negative effect on recharge, and thus the discharge of groundwater
or baseflow to streams, because a lot of rainfall is lost as runoff and
there is less potential for infiltration. Although agricultural lands have
been graded to drain water quickly off of the land, it is likely that within
the more rural headwaters of Etobicoke Creek, the effects of land use are
not as severe since open farmland and pastures generally allow for more
infiltration than urban land uses. However, historically these watersheds
had lower rates of  recharge when compared to others with coarser soils.  
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C Although there have been no studies specifically on groundwater
resources within the Etobicoke and Mimico Creek watersheds, nitrates
and bacteria, pesticides, chlorides, and complex contamination are
potential forms of groundwater contamination in the watersheds due to
past and present land uses.

C The natural flow of water in the watersheds would have been greatly
affected when the forested landscape was cleared to accommodate
settlement and agriculture. More recently, the flow regime has been
affected by extensive urbanization. As urban development has
progressed over the past 25 years, the total yearly volume of flows in
Etobicoke Creek has increased by 19 percent, and by 22 percent in
Mimico Creek. In recent years, a variety of methods have been used to
mitigate the effects of stormwater runoff. 

C Erosion and flooding are natural processes. However, a number of
factors may accelerate or increase the severity of these processes. The
amount of urban development, the degree of stormwater management
and development controls, and  location within a watershed, all affect
the amount and severity of erosion in the creeks. Generally, erosion is
concentrated in three areas: the lower portions of the Etobicoke and
Mimico  Creeks, and along the main branch of Etobicoke Creek. 

C Development within a flood plain, combined with increasing
imperviousness of a watershed due to reduction in forest cover and
urban development, may increase the severity of flooding. There are
many structures and facilities which exist in the flood plain which are
vulnerable to flooding.

C Water quality in the Etobicoke and Mimico Creeks is degraded with
high levels of phosphorous, suspended sediment, chlorides, bacteria, and
phenols. Concentrations of these parameters progressively increase
toward the mouth of each creek with the exception of phosphorous
which is high throughout the watercourses. Water quality conditions in
the watersheds exceed Provincial Water Quality Objectives and other
guidelines over half the time for most parameters. In terms of trends,
water quality has been improving over the last 30 years, as evidenced by
decreasing concentrations of phosphorous, suspended sediments, and
phenols. However, increasing levels of faecal coliform bacteria and
chloride have been observed. Further, spills of oil, petroleum, diesel
fuel, and other substances into the creeks occurred a total of 92 times
during the period from 1988 to 1996. The characteristics of water quality
in the creeks is similar to other local urban watersheds, such as the Don
River and Highland Creek.
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C Water quality has been impaired largely because of urban development
combined with insufficient stormwater control. Only recent
developments have incorporated stormwater detention facilities with a
quality control component to treat stormwater runoff. In the Etobicoke
Creek watershed, 16 percent of the existing and future developed area is
currently controlled for quality. In the Mimico Creek watershed, 4.6
percent of the developed portion of the watershed is controlled for
quality. Spills, streambank erosion, construction activity, agricultural
sources, and landfills, are other pollutant sources. 

Life: 
C Only 4.3 percent of the Etobicoke Creek watershed and 1.7 percent of

the Mimico Creek watershed are forest covered. The fact that the
watersheds were probably close to 100 percent forest covered prior to
European settlement indicates that almost all of the forest cover has been
lost. Remaining natural areas are highly fragmented, and for the most
part, relatively small. There are few large natural core areas. 
Connectivity between upland sites is poor, although valley and stream
corridors provide some opportunities for linkages. The largest remaining
forest blocks are found in or at the edge of the agricultural landscape in
the Etobicoke Creek watershed. As urbanization expands into the upper
Etobicoke Creek watershed, the pressures associated with this intensive
form of land use are likely to have significant effects on remaining
terrestrial habitats.

C Wetland habitats are greatly under-represented in the Etobicoke and
Mimico Creek watersheds. Most of the marsh sites that remain in the
Etobicoke Creek watershed--especially those in the urban landscape--
suffer from water pollution, loss of associated habitat, disturbance by
humans, and invasions by exotic species. Forest swamp, which would
have been extensive at one time, is not well represented and is largely
restricted to the upper reaches of the Etobicoke Creek watershed. The
original extent of cover for the Etobicoke Creek watershed was
estimated to be 1,559 hectares, or 7.4 percent of the total watershed
(Snell, 1989). Currently, only 104 hectares of classified wetlands remain
in this watershed, representing only 0.5 percent of the watershed, and a
loss of 93 percent. However, there are several small, unclassified
wetlands that exist in the watershed. Although the total areas of these are
unknown, they are not likely to cover more than 20 hectares. In contrast,
the Mimico  Creek watershed historically supported some 1,866.5
hectares of wetland covering as much as 24 percent of the watershed
(Snell, 1989). Despite this large percentage, these habitats have
disappeared. 
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C Aquatic habitats in the Etobicoke and Mimico Creek watersheds have
also been significantly altered and degraded as a result of past
development practices. Settlement and later urbanization caused many
watercourses to be filled, piped, channelized, or otherwise altered. There
is evidence that at least 33 percent of watercourses in the Etobicoke
Creek watershed and 59 percent of watercourses in the Mimico Creek
watershed have been altered. Further, only 17 percent of watercourses in
the Etobicoke Creek watershed and 23 percent of watercourses in the
Mimico Creek watershed have woody riparian vegetation. Other factors
that affect aquatic habitats are barriers to fish movement (e.g., weirs),
poor water quality, and unstable flows. 

C Although presently there are more lakes and ponds present in the
Etobicoke and Mimico Creek watersheds then there were historically,
these waterbodies have been created from former aggregate mining
activities and have been rehabilitated for recreational and aesthetic
purposes. These lakes and ponds generally do not provide good aquatic
habitat. In the case of the naturally formed kettle lakes, Heart Lake has
been affected by excessive nutrients but still continues to support some
sensitive species. Teapot Lake, because of its unique characteristics,
does not provide a suitable habitat for most fish species. The estuarine
habitat located at the mouths of the Etobicoke and Mimico Creeks has
been significantly altered from what was present historically. In addition
to physical changes to aquatic habitats, poor water quality due to high
levels of runoff have made watercourses, waterbodies, and coastal areas
appropriate habitat for only the most tolerant warmwater fish species. 

6RFLDO�,VVXHV Cultural Heritage: 
C Although 52 archaeological sites have been found and documented in

the Etobicoke and Mimico Creek watersheds, other sites have not been
discovered, excavated, or have been destroyed by development. Past
losses have likely occurred because of a lack of awareness,
identification, and documentation of the value of these archaeological
resources.

Diversity:
C Because the watersheds’ population is culturally diverse, the needs and

preferences of the various ethnic groups will need to be considered in
watershed management activities. For example, different cultural
backgrounds may create different recreational demands, or have
different landscaping traditions and thus may help to define the
community through their use of open space and landscaping. Further, the
different languages used by watershed residents may be important to
consider when communicating watershed information to the public. 
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Outdoor Recreation:
C Greenspace in the watersheds is used for outdoor recreation. However,

there is little publicly accessible open space, particularly in the industrial
portions of the watersheds. If infill development or redevelopment of
lands occurs in the urbanized portions of the watersheds to meet future
population increases, publicly accessible open space for outdoor
recreation may become more scarce and pressure from public use may
increase on existing greenspaces. 

C There are approximately 54 kilometres of trails in the Etobicoke Creek
watershed and 23 kilometres of trails in the Mimico Creek watershed.
There are a number of missing links in the greenspace and trail systems.
Highways, railways, and private ownership of lands are significant
barriers to the development of a linked greenspace and trail system.

C There are few developed major attractions and no conservation
education facilities in the watersheds. 

C Wildlife viewing, angling, and similar recreational activities are limited
to a few areas because of the degraded aquatic and terrestrial habitats
and the subsequent loss of species. 

(FRQRPLF
,VVXHV

Land Use: 
C In terms of land use, the watersheds are highly developed with

significant residential, industrial, and institutional areas. Since the
Mimico Creek watershed is highly urbanized and nearly all developed,
most future development will likely be accommodated through
redevelopment or conversion of existing land uses (i.e. infill
development). In contrast, the headwaters of the Etobicoke Creek
watershed remain undeveloped. The rapid growth in the watershed is
occurring primarily in the City of Brampton. The existence of remnant
natural areas may be threatened by infill development and urbanization. 

C Particularly in the lower sections of the Etobicoke and Mimico Creek
watersheds, where the developed areas are older, there are issues relating
to the costs of regenerating the watersheds. In these areas many of the
creeks have been channelized or piped, stormwater issues are
paramount, and tableland vegetation is minimal. The short-term high
cost of regeneration efforts is therefore often viewed as a limiting factor.
Also, acquiring greenspace and developing trails through these areas is
limited where the corridor is privately owned, land values prevent
acquisition, and funding is limited for implementing greenspace and trail
improvements. However, community outreach and environmental
stewardship programs, as well as private landowner stewardship
agreements, conservation easements, and donations of land provide
options for overcoming these limitations.
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Resource Use: 
C Resource-based land uses, such as agriculture, forestry, and aggregate

extraction can affect the quality of life within a community because they
are often aesthetically displeasing or can cause odour, noise, or health
concerns. While these industries have historically contributed to the
prosperity of the Etobicoke and Mimico Creek watersheds, their
economic importance has declined, often because of resource depletion
or competition between uses of the resource. The depletion of these
forest, aggregate, and soil resources has contributed to the poor
environmental condition of the watersheds today.

C Currently, approximately 21 percent of the land in the Etobicoke Creek
watershed is used for agricultural purposes. In Ontario, significant
progress has been made in agriculture to reduce soil erosion through
practices such as conservation tillage, crop rotations, and tree plantings
(to reduce wind velocities). Similar efforts have improved soil structure
(Ontario Federation of Agriculture, 1995). However, the application of
pesticides, fertilizers, and manure can contaminate ground and surface
water with nitrates, phosphates, and bacteria. In addition, underground
tile drainage and irrigation may alter the normal seasonal pattern of
water flow in streams and rivers. 
������021,725,1*

As our understanding of ecosystem health is incomplete, one challenge is to first
develop acceptable indicators of ecosystem health and then develop targets so it
will be possible to measure whether management, policy, or other initiatives are
making progress toward goals. Monitoring, therefore, is an integral part of
watershed management as it provides a base for determining progress toward
ecological health, community well-being, and a sustainable and viable economy.

Watershed monitoring programs often encourage the participation of residents,
academic institutions, schools, and other individuals and groups to assist with
data collection and interpretation. This participation can help build community
environmental stewardship and can be a cost effective way to gather data.

Establishing targets and indicators is essential for monitoring and evaluating
progress toward regeneration goals. Analysing and communicating this
information (i.e. publishing a report card) may also help to celebrate progress,
stimulate action, and educate communities about watershed health.

7DUJHWV�DQG�,QGLFDWRUV
An indicator can be considered a signal: a quantitative or qualitative measure
which points to watershed health. Indicators measure progress toward goals and
objectives. They reflect the status of some system over time, and they focus on a
manageable, tangible, and telling point of the system. 
172
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A target is a specific aim that will be achieved in the future. Targets may be set
for the short, medium, or long term (DWTF and MTRCA, 1997). For example,
in Turning the Corner, The Don Watershed Report Card, targets were set for
each indicator using the years 2000, 2010, and 2030. 

Indicators and targets can be developed in tandem with the watershed strategy or
they can be developed through a separate process. While many of these will be
integrative indicators, meaning they will measure progress toward the
achievement of more than one objective, they will likely be based on the
components set out in the ecosystem model:

Environment - air, land, water, life
Society - cultural heritage and recreation
Economy - urban development and resource use

Some key points should be considered when selecting indicators. Knowing what
makes a "good" indicator is not only important for monitoring, it can also assist
in the development of goals and objectives. In general, an indicator should be:  

C relevant to the objectives of the watershed strategy;
C consistent with other agencies’ needs and objectives; 
C integrative, reflecting multiple aspects of watershed health;
C credible and defensible;
C clear, so that targets can be set;
C understandable to all audiences;
C compelling, to tell a story; and
C measured by reasonable and available data sources.

Other criteria might include the ability of the indicator to be measured and
analysed by community groups. Direct community involvement in data
collection and analysis can reinforce stewardship and foster community action.

(QVXULQJ�&RPSDWLELOLW\�ZLWK�2WKHU�0RQLWRULQJ�,QLWLDWLYHV
Other relevant monitoring initiatives need to be reviewed before developing a
monitoring program for the Etobicoke and Mimico Creek watersheds. In
addition to it being a more cost effective approach, it may help to ensure
consistency between indicators for the Etobicoke and Mimico Creek watersheds
and other watershed monitoring programs. Consistency is important as it
provides the basis for making comparisons.
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A number of initiatives will need to be considered at the outset of a monitoring
program for the Etobicoke and Mimico Creek watersheds. Most relevant are the
following:

C Turning the Corner, The Don Watershed Report Card (1997). Produced
by The Don Watershed Regeneration Council and The Metropolitan
Toronto and Region Conservation Authority in 1997;

C The Humber River Watershed Report Card (in progress); 

C The Toronto and Region Remedial Action Plan Stage 2 document, Clean
Water, Clear Choices: Recommendations for Action (1994), which
contains indicators and specific targets ("delisting criteria") for the
Toronto and Region Area of Concern; and

C Municipal initiatives, for example, state of the ecosystem reporting by
the Region of Peel and the City of Toronto.

Currently, the TRCA and partners are developing a watershed monitoring
program for the Toronto and Region Remedial Action Plan. The program will
allow for reporting on the status of each beneficial use impairment in Areas of
Concern (see section 12.2 for further discussion). The program will allow for the
identification of changes in condition through time. It will also provide direction
for selecting the remedial actions necessary for restoring impaired beneficial
uses and thus eventually "delisting" an Area of Concern.
������68%:$7(56+('�$1'�5($&+�3/$11,1*

Planning and managing on the basis of watersheds is critical for establishing
overall watershed condition, a vision of the watershed in the future, and setting
out the context for actions to work toward that vision.  It is for these reasons that
The State of the Watershed Report describes the Etobicoke and Mimico Creek
watersheds as a whole. However, dividing the watersheds conceptually may
assist management efforts. Subwatersheds were delineated in anticipation that
subwatershed or reach plans may be undertaken by the task force.

6XEZDWHUVKHG�3ODQQLQJ
To facilitate future study, planning, and implementation of watershed
management strategy objectives and actions, the watersheds were divided into
smaller units based on subwatershed boundaries. Etobicoke Creek can be
separated into three subwatersheds: the main branch and two major tributaries--
the East Branch and Little Etobicoke Creek. To make the task of regeneration
more manageable, the main branch can be further subdivided into the Upper
Etobicoke Subwatershed and the Lower Etobicoke Subwatershed. Mimico Creek
was also divided into more manageable subwatershed units: the Lower and
Upper Mimico Subwatersheds and the West Mimico Subwatershed (Map 24).
174





67$7(�2)�7+(�:$7(56+('�5(3257��(72%,&2.(�$1'�0,0,&2�&5((.�:$7(56+('6

176

Subwatershed plans allow for a more detailed analysis of watershed issues, the
impacts of different land uses, and the identification of regeneration opportunities.
For example, the amount and type of contaminants contributed to the creek from
the urban Little Etobicoke Creek Subwatershed would be different from the
amount and type of contaminants from the Main Etobicoke Creek Subwatershed
which has its headwaters in the largely rural Town of Caledon. 

Subwatershed Action Plans were developed for Legacy: A Strategy for a Healthy
Humber. To implement the strategy, it was indicated that units smaller than the
entire 908 square kilometre watershed would be useful. The Humber watershed
is composed of five subwatersheds: the Main, West, East, Black Creek, and
Lower. Each of these subwatersheds is unique. They have different landforms,
soils, land uses, environmental conditions, and opportunities. Some of the
actions recommended in the strategy apply to only one, or a few of these
subwatersheds. In each subwatershed action plan, key issues and actions specific
to the subwatershed were highlighted.  

5HDFK�3ODQQLQJ
The majority of regeneration actions will likely occur at the level of specific
reaches--smaller tributaries or neighbourhood-sized sections of watercourses.
Reach plans can present existing conditions and opportunities for regeneration in
greater detail. For the Don River watershed, reach plans were developed to assist
management efforts and provide, at a glance, information showing which areas
in each subwatershed require the greatest or least amount of regeneration. These
"reach plans" were based upon technical information, input from agencies, and
information from task force members and local communities. 

In Forty Steps To A New Don, reach plans show opportunities for regeneration,
outlined under eight categories:

C water quality; 
C water quantity;
C aquatic habitat; 
C terrestrial habitat;
C management practices;
C recreation opportunities and improvements;
C education and interpretation; and
C special areas (such as Environmentally Significant Areas or areas of

cultural significance).

Specific regeneration actions were suggested for each reach. Actions were
assigned a "level of effort," ranked as limited, moderate, or extensive. The
ranking was based upon constraints that would have to be dealt with to
accomplish an action. These included cost, simplicity, extent of coverage, and
methods of undertaking the action. Capital works were mostly considered an
extensive level of effort due to their high costs. 
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Many reach plans focus on watercourses and the associated valley and stream
corridors. However, drainage area characteristics also need to be considered so
that water quality and quantity issues are adequately addressed. 

Reach plans can be developed and implemented in a number of ways. However,
local community involvement in plan development, implementation, and
monitoring progress toward regeneration goals usually takes place. Reach plans
can include both structural and non-structural works. They can also be
implemented in partnership with government agencies, the private sector, and
other groups; and they can provide meaningful opportunities for community
involvement.
6800$5<
To assist the future task force in developing a management strategy to guide
efforts to achieve watershed health, key environmental, social, and economic
issues in the watersheds were summarized in this chapter. Further, as monitoring
provides a base for determining progress toward ecological health, community
well-being, and a sustainable and viable economy, the chapter provided an
overview of key points related to monitoring that will likely be considered when
developing a watershed strategy. Finally, to make the task of regeneration more
manageable, an overview was provided of subwatershed and reach planning as
they have been practised in TRCA watersheds.
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,PSDLUHG�ZDWHU�TXDOLW\�LV�D�NH\�LVVXH�IRU�/DNH�2QWDULR�DQG�DOO�ULYHU�V\VWHPV
ZLWKLQ�7KH�7RURQWR�DQG�5HJLRQ�&RQVHUYDWLRQ�$XWKRULW\¶V�MXULVGLFWLRQ�
0DQDJHPHQW�UHFRPPHQGDWLRQV�IRU�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV
ZLOO�OLNHO\�LQFOXGH�DFWLRQV�WR�LPSURYH�ZDWHU�TXDOLW\��7KLV�FKDSWHU�RXWOLQHV�WZR
LQLWLDWLYHV�UHOHYDQW�IRU�ZDWHU�TXDOLW\�PDQDJHPHQW�LQ�WKH�(WRELFRNH�DQG�0LPLFR
&UHHN�ZDWHUVKHGV��WKH�*UHDW�/DNHV�:DWHU�4XDOLW\�$JUHHPHQW�DQG�WKH�5HPHGLDO
$FWLRQ�3ODQ�SURJUDP��$OVR��D�OLVWLQJ�RI�UHJHQHUDWLRQ�SURMHFWV�DQG�SURJUDPV�WKDW
KDYH�EHHQ�LQLWLDWHG�E\�D�YDULHW\�RI�ZDWHUVKHG�VWDNHKROGHUV�LV�VXPPDUL]HG��0RUH
GHWDLOV�RQ�WKHVH�SURMHFWV�DUH�LQFOXGHG�LQ�$SSHQGL[�$�DQG�%��7KH�OLVW�LV�EDVHG
XSRQ�D�TXHVWLRQQDLUH�WKDW�ZDV�VHQW�E\�7KH�7RURQWR�DQG�5HJLRQ�&RQVHUYDWLRQ
$XWKRULW\�WR�JRYHUQPHQW�DJHQFLHV��FRPPXQLW\�DQG�LQWHUHVW�JURXSV��DQG
LQWHUHVWHG�LQGLYLGXDOV�
������7+(�*5($7�/$.(6�:$7(5�48$/,7<�$*5((0(17

7KH�*UHDW�/DNHV�:DWHU�4XDOLW\�$JUHHPHQW�LV�D�MRLQW�FRPPLWPHQW�EHWZHHQ
&DQDGD�DQG�WKH�8QLWHG�6WDWHV��,W�ZDV�VLJQHG�E\�WKH�WZR�IHGHUDO�JRYHUQPHQWV�LQ
������LQ�UHVSRQVH�WR�FRQFHUQV�DERXW�ZDWHU�TXDOLW\�GHJUDGDWLRQ�LQ�WKH�*UHDW
/DNHV��7KH�$JUHHPHQW¶V�SXUSRVH�LV�³���WR�UHVWRUH�DQG�PDLQWDLQ�WKH�FKHPLFDO�
SK\VLFDO�DQG�ELRORJLFDO�LQWHJULW\�RI�WKH�ZDWHUV�RI�WKH�*UHDW�/DNHV�%DVLQ
(FRV\VWHP�´�%RWK�JRYHUQPHQWV�DUH�UHVSRQVLEOH�IRU�PHHWLQJ�WKHLU�REOLJDWLRQV
XQGHU�WKH�$JUHHPHQW�

,Q�UHVSRQVH�WR�&DQDGD¶V�REOLJDWLRQV�XQGHU�WKH�$JUHHPHQW��WKH�IHGHUDO�DQG
2QWDULR�JRYHUQPHQWV�VLJQHG�WKH�&DQDGD�2QWDULR�$JUHHPHQW��&2$��UHVSHFWLQJ
WKH�*UHDW�/DNHV�%DVLQ�(FRV\VWHP��7KH�&DQDGD�2QWDULR�$JUHHPHQW�GHVFULEHV
VKDUHG�UHVSRQVLELOLWLHV�DQG�HVWDEOLVKHV�WDUJHWV�IRU�*UHDW�/DNHV�UHVWRUDWLRQ�DQG
SURWHFWLRQ��LQFOXGLQJ�WKH�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�5$3V�
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´,PSDLUPHQW�RI�EHQHILFLDO�XVH�V�µ�PHDQV�D�FKDQJH�LQ
WKH�FKHPLFDO��SK\VLFDO�RU�ELRORJLFDO�LQWHJULW\�RI�WKH
*UHDW�/DNHV�6\VWHP�VXIILFLHQW�WR�FDXVH�DQ\�RI�WKH
IROORZLQJ��

,� UHVWULFWLRQV�RQ�ILVK�DQG�ZLOGOLIH�FRQVXPSWLRQ�
LL�� WDLQWLQJ�RI�ILVK�DQG�ZLOGOLIH�IODYRXU�
LLL� GHJUDGDWLRQ�RI�ILVK�ZLOGOLIH�SRSXODWLRQV�
LY�� ILVK�WXPRUV�RU�RWKHU�GHIRUPLWLHV�
Y�� ELUG�RU�DQLPDO�GHIRUPLWLHV�RU�UHSURGXFWLRQ

SUREOHPV�
YL�� GHJUDGDWLRQ�RI�EHQWKRV�
YLL�� UHVWULFWLRQV�RQ�GUHGJLQJ�DFWLYLWLHV�
YLLL�� HXWURSKLFDWLRQ�RU�XQGHVLUDEOH�DOJDH�
L[� UHVWULFWLRQV�RQ�GULQNLQJ�ZDWHU�FRQVXPSWLRQ��RU

WDVWH�DQG�RGRXU�SUREOHPV�
[�� EHDFK�FORVLQJV�
[L�� GHJUDGDWLRQ�RI�DHVWKHWLFV�
[LL�� DGGHG�FRVWV�WR�DJULFXOWXUH�DQG�LQGXVWU\�
[LLL� GHJUDGDWLRQ�RI�SK\WRSODQNWRQ�DQG�]RRSODQNWRQ

SRSXODWLRQV��DQG�
[LY�� ORVV�RI�ILVK�DQG�ZLOGOLIH�KDELWDW�

������5(0(',$/�$&7,21�3/$16

7KH�&DQDGD�8QLWHG�6WDWHV�*UHDW�/DNHV�:DWHU�4XDOLW\�$JUHHPHQW�ZDV�DPHQGHG
LQ������WR�LQFOXGH�WKH�5HPHGLDO�$FWLRQ�3ODQ�3URJUDP��5HPHGLDO�$FWLRQ�3ODQV
�5$3V��DUH�XQGHUZD\�LQ����$UHDV�RI�&RQFHUQ��$2&���ZKLFK�DUH�VRPH�RI�WKH
PRVW�VHYHUHO\�GHJUDGHG�DUHDV�RI�WKH�*UHDW�/DNHV��&XUUHQWO\��WKHUH�DUH������$UHDV
RI�&RQFHUQ�ORFDWHG�LQ�&DQDGD�LQFOXGLQJ�WKH�7RURQWR�DQG�5HJLRQ�$2&��ZKLFK
FRQWDLQV�WKH�(WRELFRNH�DQG�0LPLFR�&UHHN�ZDWHUVKHGV��5HVWRUDWLRQ�RI�EHQHILFLDO

XVHV�LQ�$UHDV�RI�&RQFHUQ�LV�WKH
SULPDU\�PLVVLRQ�RI�5$3V��
,QFOXGHG�LQ�WKH�$JUHHPHQW�LV�DQ
$QQH[�RQ�5HPHGLDO�$FWLRQ�3ODQV
ZKLFK�OLVWV�LPSDLUHG�EHQHILFLDO�XVHV
�%R[������

5HPHGLDO�$FWLRQ�3ODQV�DUH�DQ
LWHUDWLYH��DFWLRQ�SODQQLQJ�SURFHVV
ZKLFK�LGHQWLI\�WKH�UHVSRQVLELOLW\
DQG�WLPH�IUDPH�IRU�LPSOHPHQWLQJ
UHPHGLDO�DQG�SUHYHQWDWLYH�DFWLRQV
QHFHVVDU\�WR�UHVWRUH�EHQHILFLDO�XVHV
LQ�$UHDV�RI�&RQFHUQ��3UHVHQWO\�
GRFXPHQWV�DUH�GHYHORSHG�DW�HDFK
VWDJH�RI�WKH�5$3�SURFHVV�DQG
IRUZDUGHG�WR�WKH�,QWHUQDWLRQDO�-RLQW
&RPPLVVLRQ��,-&����IRU�UHYLHZ�DQG
FRPPHQW��7KH�IROORZLQJ
GHVFULSWLRQ�RI�WKH�5$3�SURFHVV�LV
VXPPDUL]HG�IURP�WKH�&DQDGLDQ
*UHDW�/DNHV�5HPHGLDO�$FWLRQ�3ODQ
8SGDWH��2FWREHU�������

��
2ULJLQDOO\��WKHUH�ZHUH����&DQDGLDQ�$UHDV�RI�&RQFHUQ��&ROOLQJZRRG�+DUERXU�ZDV

FRQVLGHUHG�UHVWRUHG�DQG�UHPRYHG�IURP�WKH�OLVW�LQ�������

��
7KH�,QWHUQDWLRQDO�-RLQW�&RPPLVVLRQ��,-&��LV�DQ�LQGHSHQGHQW�LQWHUQDWLRQDO�RUJDQL]DWLRQ

HVWDEOLVKHG�XQGHU�WKH�%RXQGDU\�:DWHUV�7UHDW\�RI�������7KH�&RPPLVVLRQ�DGYLVHV�WKH

8QLWHG�6WDWHV�DQG�&DQDGLDQ�JRYHUQPHQWV�RQ�ERXQGDU\�ZDWHU�LVVXHV��7KH�&RPPLVVLRQ

KDV�WKUHH�PHPEHUV�DSSRLQWHG�IURP�HDFK�IHGHUDO�JRYHUQPHQW��
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7KH�5$3�SURFHVV�LV�FDUULHG�RXW�LQ�WKUHH�VWDJHV��6WDJH���LQFOXGHV�WKH�FROOHFWLRQ�RI
LQIRUPDWLRQ�E\�DJHQF\�H[SHUWV�WR�GHILQH�DQG�LGHQWLI\�HQYLURQPHQWDO�SUREOHPV�
VRXUFHV��DQG�FDXVHV��7KLV�LQIRUPDWLRQ�LV�GLVFXVVHG�ZLWK�WKH�FRPPXQLW\��$�3XEOLF
$GYLVRU\�&RPPLWWHH��3$&��LV�DOVR�IRUPHG�GXULQJ�WKLV�VWDJH��

,Q�6WDJH����WKH�3XEOLF�$GYLVRU\�&RPPLWWHH�GHYHORSV�D�FRPPRQ�YLVLRQ�IRU�WKHLU
$UHD�RI�&RQFHUQ��VHWV�JRDOV��DQG�GHWHUPLQHV�WKH�XVHV�WKH�DUHD�VKRXOG�VXSSRUW�
6XEVHTXHQWO\��D�VWUDWHJ\�LV�GHYHORSHG�WR�UHFRPPHQG�UHPHGLDO�DFWLRQV�WR�UHVWRUH
DQG�SURWHFW�WKHVH�JRDOV�DQG�XVHV�

8SRQ�FRPSOHWLRQ�RI�LPSOHPHQWDWLRQ��6WDJH���FRQILUPV�WKH�HIIHFWLYHQHVV�RI�WKRVH
PHDVXUHV�LQ�UHVWRULQJ�EHQHILFLDO�XVHV�DQG�DWWDLQLQJ�FOHDQ�XS�WDUJHWV�

([SHULHQFH�KDV�VKRZQ�WKDW�LPSOHPHQWLQJ�FOHDQ�XS�DQG�SURWHFWLRQ�PHDVXUHV�RIWHQ
RFFXUV�GXULQJ�WKH�FRPSOHWLRQ�RI�6WDJH����)XUWKHU��UHDO�SURJUHVV�LQ�5$3V�RFFXUV
LQ�D�VWHS�ZLVH�IDVKLRQ��ZLWK�LQFUHPHQWDO�LPSURYHPHQWV�LQ�HQYLURQPHQWDO�TXDOLW\
WKURXJKRXW�WKH�HYROXWLRQ�RI�WKH�5$3��
QWR�DQG�5HJLRQ�5HPHGLDO�$FWLRQ�3ODQ
$UHD�RI�&RQFHUQ

��������7RURQWR�DQG�5HJLRQ�5HPHGLDO�$FWLRQ�3ODQ
7KH�7RURQWR�DQG�5HJLRQ�5HPHGLDO�$FWLRQ�3ODQ���ZDV�FRQFHLYHG�DV�D�VWUDWHJ\�IRU
FOHDQLQJ�XS�WKH�ZDWHUIURQW�EHWZHHQ�(WRELFRNH�&UHHN�DQG�WKH�5RXJH�5LYHU��$V�LW
EHFDPH�FOHDU�WKDW�UHVWRULQJ�WKH�ZDWHUIURQW�ZRXOG�EH�LPSRVVLEOH�ZLWKRXW�FOHDQLQJ
XS�WKH�ULYHUV�WKDW�GUDLQ�LQWR�WKH�DUHD��WKH�7RURQWR�DQG�5HJLRQ�5HPHGLDO�$FWLRQ
3ODQ¶V�JHRJUDSKLF�DUHD�H[SDQGHG�WR�LQFOXGH�WKH�(WRELFRNH��0LPLFR��+XPEHU�

'RQ��+LJKODQG��DQG�5RXJH
ZDWHUVKHGV��DQG�WKH�ZDWHUIURQW�

7KH�7RURQWR�DQG�5HJLRQ�5$3
6WDJH���GRFXPHQW��(QYLURQPHQWDO
&RQGLWLRQV�DQG�3UREOHP
'HILQLWLRQ��ZDV�UHOHDVHG�LQ
6HSWHPEHU�������7KH�6WDJH���SODQ�
&OHDQ�:DWHUV��&OHDU�&KRLFHV
��������VHWV�JRDOV��DQG�LGHQWLILHV
UHPHGLDO�DFWLRQV��UHVSRQVLEOH
DJHQFLHV��FRVWV��WLPHWDEOHV��DQG
HVWDEOLVKHV�PRQLWRULQJ�SURJUDPV
WR�WUDFN�SURJUHVV��6WDJHV���DQG��
RI�WKH�5$3�ZHUH�GHYHORSHG
WKURXJK�WKH�ZRUN�RI�WKH�0HWUR
7RURQWR�DQG�5HJLRQ�5$3�7HDP
DQG�VXSSRUWHG�E\�3XEOLF�
6FLHQWLILF��DQG�7HFKQLFDO
$GYLVRU\�&RPPLWWHHV��
)LJXUH�����7KH�7RUR
181
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)RUPHUO\�WKH�0HWUR�7RURQWR�DQG�5HJLRQ�5HPHGLDO�$FWLRQ�3ODQ�
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7KH�7RURQWR�DQG�5HJLRQ�5$3�LV�FXUUHQWO\�LQ�6WDJH����WKH�LPSOHPHQWDWLRQ�VWDJH�
)LIW\�WKUHH�UHFRPPHQGHG�DFWLRQV�ZRUN�WRZDUG�DGGUHVVLQJ�WKH�WZHOYH�JRDOV�RI�WKH
7RURQWR�DQG�5HJLRQ�5HPHGLDO�$FWLRQ�3ODQ��0RVW�RI�WKH�5$3�JRDOV�KDYH�HVWDEOLVKHG
VSHFLILF�WDUJHWV��GHOLVWLQJ�FULWHULD���:KHQ�WKHVH�WDUJHWV�DUH�PHW��WKH�HFRV\VWHP�LV
FRQVLGHUHG�UHVWRUHG��0HWUR�7RURQWR�5$3���������$V�RXWOLQHG�LQ�&OHDQ�:DWHUV�
&OHDU�&KRLFHV��WKHVH�JRDOV�DUH�FRQFHUQHG�ZLWK�WKH�IROORZLQJ�LVVXHV�

C HFRV\VWHP�KHDOWK��
C ILVKDEOH��VZLPPDEOH��GULQNDEOH�ZDWHUV�DQG�QHDUVKRUH�]RQHV��
C GLVFKDUJHV�WR�ZDWHUERGLHV��
C FRVWV�RI�FOHDQ�XS��FRVW�HIIHFWLYHQHVV��
C SXEOLF�DFFHVV��
C VHGLPHQWV��
C ODNHILOOLQJ��
C DWPRVSKHULF�GHSRVLWLRQ��
C FRRUGLQDWLRQ�ZLWK�RWKHU�SURJUDPV��
C QDYLJDWLRQ�DQG�UHFUHDWLRQ��
C SXEOLF�DZDUHQHVV�DQG�FRQVXOWDWLRQ��DQG
C PRQLWRULQJ�DQG�UHYLHZ��

&XUUHQWO\��7KH�7RURQWR�DQG�5HJLRQ�&RQVHUYDWLRQ�$XWKRULW\�DQG�WKH�:DWHUIURQW
5HJHQHUDWLRQ�7UXVW�DUH�WKH�ORFDO�FRRUGLQDWLQJ�DJHQFLHV�IRU�WKH�7RURQWR�DQG�5HJLRQ
5$3¶V�LPSOHPHQWDWLRQ��8QGHU�WKH�WHUPV�RI�D�0HPRUDQGXP�RI�8QGHUVWDQGLQJ
VLJQHG�LQ�2FWREHU�������WKH�WZR�DJHQFLHV�DUH�WDNLQJ�RQ�WKH�FRRUGLQDWLRQ�DQG
SXEOLF�LQYROYHPHQW�UHVSRQVLELOLWLHV�WR�KHOS�LPSOHPHQW�WKH�7RURQWR�DQG�5HJLRQ
5HPHGLDO�$FWLRQ�3ODQ��%RWK�(QYLURQPHQW�&DQDGD�DQG�WKH�0LQLVWU\�RI�WKH
(QYLURQPHQW�ZLOO�UHPDLQ�WKH�UHVSRQVLEOH�DJHQFLHV�WKURXJKRXW�6WDJH����/RFDO
FRPPXQLW\�SDUWLFLSDWLRQ�DQG�YROXQWHHU�HIIRUWV�DUH�DOVR�LPSRUWDQW�IRU�WKH
VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�WKH�7RURQWR�DQG�5HJLRQ�5$3�
������5(*(1(5$7,21�352-(&76
�

,Q�ZLQWHU������DQG�VSULQJ�������7KH�7RURQWR�DQG�5HJLRQ�&RQVHUYDWLRQ�$XWKRULW\
VHQW�D�TXHVWLRQQDLUH�WR�PXQLFLSDO�GHSDUWPHQWV��YDULRXV�DJHQFLHV��LQGLYLGXDOV��DQG
FRPPXQLW\�DQG�LQWHUHVW�JURXSV�LQ�WKH�ZDWHUVKHGV��7KH�TXHVWLRQQDLUH�UHTXHVWHG
WKDW�UHVSRQGHQWV�LGHQWLI\�DQ\�UHJHQHUDWLRQ�SURMHFWV�WKH\�ZHUH�LQYROYHG�ZLWK�LQ�WKH
ZDWHUVKHGV��$�VXPPDU\�RI�FXUUHQW�DQG�SURSRVHG�VLWH�VSHFLILF�UHJHQHUDWLRQ�SURMHFWV
DUH�OLVWHG�LQ�$SSHQGL[�$�DQG�%�DQG�VKRZQ�RQ�0DS�����%DVHG�RQ�WKLV�LQIRUPDWLRQ�
WKHUH�DUH�FXUUHQWO\���UHJHQHUDWLRQ�SURMHFWV�XQGHUZD\�LQ�WKH�0LPLFR�&UHHN
ZDWHUVKHG��ZLWK���PRUH�SURSRVHG��,Q�WKH�(WRELFRNH�&UHHN�ZDWHUVKHG��WKHUH�DUH
FXUUHQWO\����VLWH�VSHFLILF�UHJHQHUDWLRQ�SURMHFWV�ZLWK����PRUH�SURSRVHG��
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APPENDIX C: Recent Studies and Reports

NAME OF PROJECT BRIEF DESCRIPTION ORGANIZATION

Mississauga Storm Water
Quality Control Study
(1995)

The study includes a comprehensive review
of background information, alternative control
techniques, and a stormwater quality control
strategy. The strategy sets out a plan for
incorporating stormwater management
facilities within new developments and for the
retrofit of stormwater management
infrastructure in existing urban areas.

City of Mississauga
(prepared by Gore & Storrie Ltd.,
and R.E. Winter & Associates 
Ltd. )

State of the Environment
Reports
Atmosphere Report
(1995)
Water Report (1996)
Land Report (1998)

These reports establish baseline conditions
within the Region of Peel for future use in
monitoring.

Region of Peel, Planning
Department

Toward the Ecological
Restoration of South
Etobicoke (1997)

Identifies a number of potential restoration
projects in South Etobicoke

Citizens Concerned About the
Future of the Etobicoke Waterfront

Heritage Inventory Built Heritage Resources Inventory and
Monitoring of Designated Properties Under
Part IV of the Ontario Heritage Act.

City of Mississauga

Natural Areas Survey
(1996)

Inventories all remnant natural areas in the
City of Mississauga and makes
recommendations for their protection.

City of Mississauga

Mimic Creek Watershed
Report (1994)

Reviewed previous reports pertaining to
Mimico Creek and its watershed, and provided
an overall assessment of the creek’s
environmental state

Waterfront Regeneration Trust

Mayfield West Natural
Features Study (March,
1998)

(For the Mayfield West area bounded by: Old
School Road and Mayfield Road to the north
and south and Dixie Road and Chinguacousy
Road to the east and West). This report
represents Phase 1 of the preparation of a
Comprehensive Environmental Impact Study
and Management Plan which is being carried
out as a component of the Mayfield West
Community Development Plan. It includes a
detailed inventory and assessment  of
terrestrial and aquatic flora, fauna, and
habitat.

The Toronto and Region
Conservation Authority and 
Town of Caledon

Etobicoke and Mimico
Creek Surface Water
Quality Background
Technical Report
(Draft, 1998)

Provides a general understanding of current
water quality conditions and the factors
affecting these conditions.

The Toronto and Region
Conservation Authority

Etobicoke and Mimico
Creek Watersheds
Heritage Study (1998)

Details the known heritage resources of the
Etobicoke and Mimico Creek watersheds.

The Toronto and Region
Conservation Authority



NAME OF PROJECT BRIEF DESCRIPTION ORGANIZATION

Evaluating the Condition
of Fish Communities in
the Mimico Creek
Watershed (Draft, 1998)

Provides an evaluation of aquatic conditions
and physical habitat in the Mimico Creek
watershed. 

The Toronto and Region
Conservation Authority

Evaluating the Condition
of Fish Communities in
the Etobicoke Creek
Watershed (Draft, 1998)

Provides an evaluation of aquatic conditions
and physical habitat in the Etobicoke Creek
watershed.

The Toronto and Region
Conservation Authority

Terrestrial Habitat
Analysis of the Etobicoke
and Mimico Creek
Watersheds (Draft, 1998)

The report summarizes the current extent,
size, and condition of terrestrial habitats. It
also assesses the importance of these
habitats for biodiversity and watershed health
and identifies priorities and opportunities for
protection and restoration. 

The Toronto and Region
Conservation Authority

Etobicoke and Mimico
Creek Watersheds
Stormwater Management
Study (Phase 1)-- Draft

Phase I of the study includes data collection
and a review of background information on
ponds and study areas to create a GIS based
Stormwater Management Study

The Toronto and Region
Conservation Authority

State of the Environment
Report: Metropolitan
Toronto (1995)

Presents baseline information on the land,
water and air aspects of the environment in
and around (the former) Metro Toronto.  
Documents environmental conditions, human
pressures that impact the environment, and
actions presently in place to address these
issues. 

The Municipality of Metropolitan
Toronto (Planning Department)


