
'REAT,AKES2EGIONAL
#OLLABORATION3TRATEGY

4O2ESTOREAND0ROTECTTHE'REAT,AKES

$ECEMBER����





4! " , % / & #/ . 4 % . 4 3

%XECUTIVE3UMMARY�������������������������������������������������������� �

)NTRODUCTION���������������������������������������������������������������������� �

3TRATEGY4EAM2ECOMMENDATIONS�������������������������������� ��

!QUATIC)NVASIVE3PECIES������������������������������������� ��

(ABITAT�3PECIES����������������������������������������������������� ��

#OASTAL(EALTH������������������������������������������������������� ��

!/#�3EDIMENTS���������������������������������������������������� ��

.ONPOINT3OURCE��������������������������������������������������� ��

4OXIC0OLLUTANTS����������������������������������������������������� ��

)NDICATORSAND)NFORMATION���������������������������������� ��

3USTAINABLE$EVELOPMENT������������������������������������ ��

!PPENDICES��������������������������������������������������������������������� ��





%XECUTIVE3UMMARY

�





%
8

%
#

5
4

)6
%

3
5

-
-

!
2

9

�

%8 % # 5 4 ) 6 % 35 - - ! 29

4HE2ESOURCE4HE2ESOURCE4HE2ESOURCE4HE2ESOURCE4HE2ESOURCE4HE2ESOURCE4HE2ESOURCE4HE2ESOURCE4HE2ESOURCE4HE2ESOURCE4HE2ESOURCE4HE2ESOURCE4HE2ESOURCE4HE2ESOURCE

7KH�*UHDW�/DNHV�DUH� D�XQLTXH�DQG�H[WUDRUGLQDU\� UHVRXUFH� WKDW�KDYH�SURYLGHG�YDVW� DPRXQWV�RI�
IUHVK�ZDWHU�WR�QRXULVK�WKH�KLVWRU\��FXOWXUH��HFRQRP\��DQG�ZHOO�EHLQJ�RI�WKH�SHRSOH�LQ�WKLV�SDUW�RI�
WKH�8QLWHG�6WDWHV��7KH\�KDYH�GRQH�VR�IRU�PLOOHQQLD�IRU�WKH�UHJLRQ·V�1DWLYH�$PHULFDQV�ZKRVH�OLIH�
ZD\V�DQG�FRPPXQLWLHV�KDYH�EHHQ�DQG�UHPDLQ�LQWHUWZLQHG�ZLWK�WKH�QDWXUDO�UHVRXUFHV�IRXQG�LQ�WKHLU�
DQFHVWUDO�KRPHODQGV��$QG��IRU�WKH�SDVW�IHZ�KXQGUHG�\HDUV�VLQFH�WKH�HDUOLHVW�MRXUQH\V�RI�(XURSHDQ�
H[SORUHUV��WKH�*UHDW�/DNHV�QDWXUDO�ERXQW\�KDV�SURYLGHG�IRU�WKH�QHHGV�RI�D�JURZLQJ�QDWLRQ�

7RGD\��PRUH�WKDQ����PLOOLRQ�$PHULFDQV�UHFHLYH�WKH�EHQHÀWV�RI�GULQNLQJ�ZDWHU��IRRG��D�SODFH�WR�
ZRUN�DQG�OLYH��DQG�WUDQVSRUWDWLRQ�IURP�WKH�*UHDW�/DNHV��0LOOLRQV�RI�SHRSOH�HQMR\�ÀVKLQJ��KXQWLQJ��
VZLPPLQJ�� ERDWLQJ�� DQG� WKH� VKHHU� EHDXW\� RI� WKH� /DNHV� LQ� UHPRWH� SDUNV� DQG� RQ� WKH� VWXQQLQJ�
VKRUHOLQHV�RI�VRPH�RI�RXU�ODUJHVW�FLWLHV��DQG�DJULFXOWXUDO�ÀHOGV�\LHOG�DEXQGDQW�KDUYHVWV�RI�D�ODUJH�
YDULHW\�RI�FURSV��7KH�UHJLRQ·V�PDQ\�1DWLYH�$PHULFDQ�FRPPXQLWLHV�UHO\�XSRQ�WKH�*UHDW�/DNHV·�
QDWXUDO�UHVRXUFHV�WR�PHHW�WKHLU�VXEVLVWHQFH��HFRQRPLF��FXOWXUDO��PHGLFLQDO��DQG�VSLULWXDO�QHHGV��:H�
KDYH�WKULYHG�RQ�WKH�ULFKQHVV�WKH�/DNHV�KDYH�EURXJKW�XV��EXW�KDYH�QRW�SURWHFWHG�WKHP�DGHTXDWHO\�
WR�HQVXUH�WKDW�IXWXUH�JHQHUDWLRQV�ZLOO�EH�DEOH�WR�HQMR\�WKHP�DV�ZH�KDYH��

#HALLENGES#HALLENGES#HALLENGES#HALLENGES#HALLENGES#HALLENGES#HALLENGES

7KH�FKDOOHQJHV�ZH�IDFH�RQ�WKH�*UHDW�/DNHV�DUH�PDQ\�LQ�QXPEHU�DQG�VHULRXV�LQ�QDWXUH��$TXDWLF�
LQYDVLYH�VSHFLHV�FRQWLQXH�WR�DUULYH�DW�WKH�UDWH�RI�RQH�HYHU\�HLJKW�PRQWKV��DGGLQJ�WR�WKH�PRUH�WKDQ�
����DOUHDG\�FDXVLQJ�VHULRXV�HFRORJLFDO�DQG�HFRQRPLF�GDPDJH��$W�WKH�VDPH�WLPH��SDVW�DQG�RQJRLQJ�
GHYHORSPHQW�KDV�FRPSURPLVHG�*UHDW�/DNHV�KDELWDWV��DQG�WKUHDWHQV�WKH�SODQWV�DQG�DQLPDOV�WKDW�
QHHG� WKHP�WR�VXUYLYH��0DQ\�RI�RXU�FRDVWDO�DUHDV�� LQ�SDUWLFXODU�� DOVR�VXIIHU� IURP�PDVVLYH�VHZHU�
RYHUÁRZV�WKDW�FRQWDPLQDWH�WKH�ZDWHU�DQG�FORVH�WKH�EHDFKHV��7KH�WKLUW\�RQH�DUHDV�LGHQWLÀHG�PRUH�
WKDQ����\HDUV�DJR�ZKHUH�WKH�PRVW�VLJQLÀFDQW�KDUP�WR�WKH�UHVRXUFHV�KDV�RFFXUUHG�FRQWLQXH�WR�EH�
RI�JUHDW�FRQFHUQ��QRQH�RI�WKHP�KDV�EHHQ�IXOO\�UHVWRUHG�WR�GDWH��&RQWLQXHG�SROOXWLRQ�IURP�QRQ�
SRLQW� VRXUFHV� LQ� WKHVH� DUHDV� DQG�PDQ\�RWKHUV� FRQWULEXWH� WR� LPSDLUHG�ZDWHU�TXDOLW\� DQG� UHODWHG�
SUREOHPV��$OWKRXJK�UHOHDVHV�RI�WR[LF�SROOXWDQWV�KDYH�EHHQ�UHGXFHG�VLJQLÀFDQWO\�RYHU�WKH�\HDUV��
WKHUH�LV�D�OHJDF\�RI�FRQWDPLQDWLRQ�LQ�VHGLPHQWV�DQG�ÀVK�WKURXJKRXW�WKH�V\VWHP��DQG�PHUFXU\�DQG�
RWKHU�SROOXWDQWV�FRQWLQXH�WR�HQWHU�WKH�*UHDW�/DNHV�IURP�QHDUE\�DQG�GLVWDQW�VRXUFHV��:KLOH�ODUJH�
DPRXQWV�RI�GDWD� DQG� LQIRUPDWLRQ�RQ� WKH�*UHDW�/DNHV�KDYH�EHHQ� FROOHFWHG�RYHU� WKH� \HDUV��QRW�
HQRXJK�RI�WKDW�KDV�EHHQ�WUDQVIRUPHG�LQWR�NQRZOHGJH�DERXW�WKH�NH\�LQGLFDWRUV�RI�WKH�KHDOWK�RI�WKH�
HFRV\VWHP��,Q�DGGLWLRQ��PDQ\�RI�WKH�SUDFWLFHV�RI�LQGXVWU\��DJULFXOWXUH��FRPPXQLWLHV��DQG�SULYDWH�
FLWL]HQV�VLPSO\�KDYH�QRW�EHHQ�VXVWDLQDEOH��

&ROOHFWLYHO\��WKHVH�SUREOHPV�DQG�RWKHUV�KDYH�VHULRXVO\�FRPSURPLVHG�
WKH�HQYLURQPHQWDO�KHDOWK�RI�WKH�*UHDW�/DNHV��%HFDXVH�WKH�VWUHVVRUV�
WR�WKH�*UHDW�/DNHV�KDYH�GHYHORSHG�RYHU�WLPH�DQG�WKHUH�KDV�XVXDOO\�
EHHQ�D�GHOD\�LQ�WKH�/DNHV·�UHVSRQVH�WR�WKH�VWUHVVRUV��PDQ\�EHOLHYH�
WKDW�ZH�KDYH�WLPH�WR�FRXQWHU�WKHVH�VWUHVVHV�DQG�UHVWRUH�WKH�/DNHV��
+RZHYHU�� LQ� PDQ\� DUHDV� RI� WKH� /DNHV�� KLVWRULF� VWUHVVRUV� KDYH�
FRPELQHG�ZLWK�QHZ�RQHV�WR�UHDFK�D�SRLQW�ZKHUH�HFRV\VWHP�OHYHO�
FKDQJHV�RFFXU�UDSLGO\�DQG�XQH[SHFWHGO\��$V�D�UHVXOW��WKHUH�LV�D�QHZ�
VHQVH�RI�XUJHQF\�IRU�DFWLRQ�RQ�WKH�KLJKHVW�SULRULWLHV�IRU�UHVWRULQJ�
DQG�SURWHFWLQJ�WKH�*UHDW�/DNHV�
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6LQFH�������JRYHUQPHQWV��FLWL]HQV��LQGXVWU\��DQG�DJULFXOWXUH�KDYH�ZRUNHG�WRJHWKHU�H[WHQVLYHO\�WR�
UHVWRUH�DQG�SURWHFW�WKH�*UHDW�/DNHV��$OWKRXJK�PXFK�SURJUHVV�KDV�EHHQ�PDGH��VRPH�RI�WKH�SUREOHPV�
KDYH�EHFRPH�PRUH�VHULRXV��PDQ\�KDYH�QRW�EHHQ�VROYHG��DQG�QHZ�RQHV�FRQWLQXH�WR�GHYHORS��'HVSLWH�
JRRG�LQWHQWLRQV�DQG�KDUG�ZRUN��WKH�VWUDWHJLHV�DQG�HIIRUWV�WR�GDWH�VLPSO\�KDYH�QRW�EHHQ�HIIHFWLYH�
HQRXJK�WR�GR�WKH�MRE�RI�FOHDQLQJ�XS�WKH�*UHDW�/DNHV�RU�SUHYHQWLQJ�IXUWKHU�GHJUDGDWLRQ��$�PXFK�
PRUH�FRQFHUWHG�HIIRUW�RYHU�D�ORQJHU�SHULRG�RI�WLPH�LV�HVVHQWLDO�IRU�WKH�UHVWRUDWLRQ�DQG�SURWHFWLRQ�
RI�WKH�UHVRXUFH�DQG�WKH�SUHYHQWLRQ�RI�IXWXUH�SUREOHPV�

4HE'REAT,AKES2EGIONAL#OLLABORATION

,Q�'HFHPEHU�������WKH�*UHDW�/DNHV�5HJLRQDO�&ROODERUDWLRQ�RI�1DWLRQDO�6LJQLÀFDQFH��*/5&��ZDV�
ODXQFKHG��FUHDWLQJ�D�XQLTXH�SDUWQHUVKLS�RI�NH\�PHPEHUV�IURP�IHGHUDO��VWDWH��DQG�ORFDO�JRYHUQPHQWV��
WULEHV�� DQG� RWKHU� VWDNHKROGHUV� IRU� WKH� SXUSRVH� RI� GHYHORSLQJ� D� VWUDWHJLF� SODQ�� 7KLV� 6WUDWHJ\� LV�
LQWHQGHG�WR�EXLOG�XSRQ�WKH�H[WHQVLYH�UHJLRQDO�HIIRUWV�WR�GDWH��ZRUNLQJ�WRJHWKHU�WRZDUG�D�FRPPRQ�
JRDO�RI�UHVWRULQJ�DQG�SURWHFWLQJ�WKH�*UHDW�/DNHV�HFRV\VWHP�IRU�WKLV�DQG�IXWXUH�JHQHUDWLRQV�

$Q�([HFXWLYH�&RPPLWWHH�PDGH�XS�RI�VHQLRU�HOHFWHG�DQG�DSSRLQWHG�RIÀFLDOV�IURP�GLIIHUHQW�OHYHOV�
RI�JRYHUQPHQW�KDV�KHOSHG�JXLGH�WKH�*/5&�RYHU�WKH�SDVW�\HDU�DV�WKH�6WUDWHJ\��KDV�EHHQ�GHYHORSHG��
(LJKW�6WUDWHJ\�7HDPV��HDFK�IRFXVLQJ�RQ�D�GLIIHUHQW�LVVXH�DIIHFWLQJ�WKH�*UHDW�/DNHV�EDVLQ��EHJDQ�
ZRUN� LQ� -DQXDU\� ����� WR� GHYHORS� UHFRPPHQGDWLRQV� IRU� DFWLRQ��0RUH� WKDQ� ������ SHRSOH� IURP�
GLYHUVH� EDFNJURXQGV�KDYH�SDUWLFLSDWHG�RQ� WKHVH�7HDPV��$�'UDIW� 6WUDWHJ\�ZDV� UHOHDVHG�RQ� -XO\�
��������IRU�SXEOLF�FRPPHQW��&RPPHQWV�ZHUH�VROLFLWHG�DQG�UHFHLYHG�WKURXJK�D�VHULHV�RI�SXEOLF�
PHHWLQJV��WKH�,QWHUQHW��DQG�LQ�ZULWLQJ��7KLV�6WUDWHJ\�LV�WKH�UHVXOW�RI�WKDW�FROODERUDWLYH�SURFHVV�EXW�
LW�VKRXOG�QRW�EH�FRQVWUXHG�DV�DQ�HQGRUVHPHQW�RU�DSSURYDO�E\�WKH�*/5&�PHPEHUV�RI�HDFK�DQG�
HYHU\�6WUDWHJ\�7HDP�UHFRPPHQGDWLRQ��,PSOHPHQWDWLRQ�ZLOO�SURFHHG�SURPSWO\�DIWHU�WKH�6WUDWHJ\�LV�
UHOHDVHG��%HFDXVH�ZH�VKDUH�WKH�*UHDW�/DNHV�ZLWK�&DQDGD��ZH�PXVW�GR�HYHU\WKLQJ�SRVVLEOH�WR�PDNH�
VXUH�WKDW�RXU�SODQV�DQG�DFWLRQV�DUH�FRPSDWLEOH�DQG�V\QFKURQL]HG�ZLWK�WKHLU�HIIRUWV��

3TRATEGY4EAM2ECOMMENDATIONS

7KH�ZRUN�RI�WKH�6WUDWHJ\�7HDPV�LQFOXGHV�PDQ\�UHFRPPHQGDWLRQV�IRU�DFWLRQ�IRFXVHG�RQ�WKH�VWHSV�
WKDW�VKRXOG�EH�WDNHQ�RYHU�WKH�QH[W�ÀYH�\HDUV�WR�SURFHHG�ZLWK�UHVWRUDWLRQ�WR�DFKLHYH�WKH�JUHDWHVW�
UHVXOWV��7KH�DFWLRQV�LGHQWLÀHG�E\�WKH�6WUDWHJ\�7HDPV�KLJKOLJKW�WKH�KLJKHVW�SULRULWLHV�UHFRPPHQGHG�
E\� WKH�7HDPV� IRU� HDUO\� LPSOHPHQWDWLRQ��0XFK�PRUH�ZLOO� QHHG� WR�EH�GRQH� WR� IXOO\� UHVWRUH� DQG�
SURWHFW�WKH�/DNHV��7KRVH�DGGLWLRQDO�DFWLRQV��DV�ZHOO�DV�PXFK�PRUH�VXSSOHPHQWDO�LQIRUPDWLRQ��DUH�
LQFOXGHG�LQ�WKH�$SSHQGLFHV�WR�WKH�6WUDWHJ\��7KH�6WUDWHJ\�7HDPV�FRQVLGHUHG�WKH�RYHUDUFKLQJ�LVVXHV�
RI�KXPDQ�KHDOWK��WULEDO�LQWHUHVWV�DQG�SHUVSHFWLYHV��DQG�UHVHDUFK��DQG�IDFWRUHG�WKHP�LQ�WR�WKH�H[WHQW�
SRVVLEOH��7KH�6WUDWHJ\�7HDPV�ZRUNHG�WR�FKDUDFWHUL]H�WKH�SUREOHPV�IDFHG�LQ�WKH�*UHDW�/DNHV��DQG�
WR�HVWDEOLVK�JRDOV�DQG�PLOHVWRQHV��7KH�NH\�UHFRPPHQGDWLRQV�FUDIWHG�E\�HDFK�6WUDWHJ\�7HDP�DUH�VHW�
IRUWK�EHORZ�

,PPHGLDWH�DFWLRQ�WR�VWRS�WKH�LQWURGXFWLRQ�RI�PRUH�AQUATICINVASIVESPECIES��$,6��FDQ�SUHYHQW�
VLJQLÀFDQW�IXWXUH�HFRORJLFDO�DQG�HFRQRPLF�GDPDJH�WR�WKH�*UHDW�/DNHV��7KH�VWHSV�QHHGHG�LQFOXGH��

SUHYHQWLRQ�RI�$,6�LQWURGXFWLRQV�E\�VKLSV�WKURXJK�EDOODVW�ZDWHU�DQG�RWKHU�PHDQV��
VWRSSLQJ�LQYDVLRQV�RI�VSHFLHV�WKURXJK�FDQDOV�DQG�ZDWHUZD\V��
UHVWULFWLQJ�WUDGH�LQ�OLYH�RUJDQLVPV��
SDVVDJH�RI�FRPSUHKHQVLYH�IHGHUDO�$,6�OHJLVODWLRQ��
HVWDEOLVKLQJ�D�SURJUDP�IRU�UDSLG�UHVSRQVH�DQG�PDQDJHPHQW��DQG
HGXFDWLRQ�DQG�RXWUHDFK�RQ�$,6�LQWURGXFWLRQ�DQG�SUHYHQWLRQ��
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7KH�SODQWV� DQG�DQLPDOV�RI� WKH�*UHDW�/DNHV�QHHG�KDELWDW� LQ�RUGHU� WR� VXUYLYH� LQ� WKH� IXWXUH�� DQG�
WKHUH� LV� D� QHHG� IRU� VLJQLÀFDQWO\� PRUH� HABITAT CONSERVATION AND SPECIES MANAGEMENT�� 7KH�
UHFRPPHQGDWLRQV�IRFXV�RQ��

QDWLYH�ÀVK�FRPPXQLWLHV�LQ�RSHQ�ZDWHUV�DQG�QHDU�VKRUH�KDELWDWV�
ZHWODQGV��
ULSDULDQ��VWUHDPV��KDELWDWV�LQ�WULEXWDULHV�WR�WKH�*UHDW�/DNHV��DQG�
FRDVWDO�VKRUH�DQG�XSODQG�KDELWDWV��

7KH�NEARSHOREWATERSANDTHECOASTALAREAS�DUH�WKH�UHJLRQ·V�ODUJHVW�VRXUFH�RI�GULQNLQJ�ZDWHU�DQG�
H[SHULHQFH�D�YDULHW\�RI�UHFUHDWLRQDO�DFWLYLWLHV��7R�PLQLPL]H�WKH�ULVN�WR�KXPDQ�KHDOWK�UHVXOWLQJ�IURP�
FRQWDFW�ZLWK�QHDU�VKRUH�ZDWHUV��DFWLRQV�QHHGHG�LQFOXGH��

PDMRU� LPSURYHPHQWV� LQ� ZHW� ZHDWKHU� GLVFKDUJH� FRQWUROV� IURP� FRPELQHG� DQG� VDQLWDU\�
VHZHUV��
LGHQWLI\�DQG�FRQWURO�UHOHDVHV�IURP�LQGLUHFW�VRXUFHV�RI�FRQWDPLQDWLRQ��
LPSOHPHQW�D�´ULVN�EDVHG�DSSURDFKµ�WR�PDQDJH�UHFUHDWLRQDO�ZDWHU��
SURWHFW�VRXUFHV�RI�GULQNLQJ�ZDWHU��DQG�
LPSURYH�WKH�GULQNLQJ�ZDWHU�LQIUDVWUXFWXUH�DQG�VXSSRUW�VRXUFH�ZDWHU�SURWHFWLRQ��

7KH�8QLWHG�6WDWHV�LGHQWLÀHG�WKH����PRVW�FRQWDPLQDWHG�ORFDWLRQV�RQ�WKH�*UHDW�/DNHV�XQGHU�WKH�
*UHDW�/DNHV�:DWHU�4XDOLW\�$JUHHPHQW�ZLWK�&DQDGD�PRUH�WKDQ����\HDUV�DJR��1RQH�RI�WKHP�KDYH�
EHHQ�UHVWRUHG�WR�GDWH��7R�UHPHG\�WKLV�VLWXDWLRQ��D�GUDPDWLF�DFFHOHUDWLRQ�RI�WKH�FOHDQXS�SURFHVV�DW�
WKHVH�AREASOFCONCERN��$2&��LV�QHHGHG��7KH�DFWLRQV�UHFRPPHQGHG�DUH��

DPHQG�WKH�*UHDW�/DNHV�/HJDF\�$FW�WR�LQFUHDVH�IXQGLQJ�DQG�VWUHDPOLQH�WKH�SURFHVV��
LPSURYH�IHGHUDO��VWDWH��DQG�ORFDO�FDSDFLW\�WR�PDQDJH�WKH�$2&�FOHDQXSV��
FUHDWH�D�IHGHUDO�VWDWH�$2&�FRRUGLQDWLQJ�FRPPLWWHH�WR�ZRUN�ZLWK�ORFDO�DQG�WULEDO�LQWHUHVWV�
WR�VSHHG�FOHDQXSV��DQG�
SURPRWH�FOHDQ� WUHDWPHQW�DQG�GLVSRVDO� WHFKQRORJLHV�DV�ZHOO�DV�EHWWHU�EHQHÀFLDO�XVH�DQG�
GLVSRVDO�RSWLRQV��

.ONPOINTSOURCES�RI�SROOXWLRQ�FRQWULEXWH�VLJQLÀFDQWO\�WR�SUREOHPV�LQ�WKH�$UHDV�RI�&RQFHUQ��DV�
ZHOO�DV�WR�RWKHU�ORFDWLRQV�LQ�WKH�*UHDW�/DNHV��LQFOXGLQJ�WKH�RSHQ�ZDWHUV��$FWLRQV�WR�DGGUHVV�WKHVH�
SUREOHPV�LQFOXGH��

ZHWODQG�UHVWRUDWLRQ��
UHVWRUDWLRQ�RI�EXIIHU�VWULSV�
LPSURYHPHQW�RI�FURSODQG�VRLO�PDQDJHPHQW��
LPSOHPHQWDWLRQ�RI�FRPSUHKHQVLYH�QXWULHQW�DQG�PDQXUH�PDQDJHPHQW�SODQV�IRU�OLYHVWRFN�
RSHUDWLRQV��DQG��
LPSURYHPHQWV�WR�WKH�K\GURORJ\�LQ�ZDWHUVKHGV��

4OXIC POLLUTANTS� FRQWLQXH� WR� VWUHVV� WKH�*UHDW�/DNHV� HFRV\VWHP��SRVLQJ� WKUHDWV� WR� KXPDQ� DQG�
ZLOGOLIH�KHDOWK��3HUVLVWHQW�WR[LF�VXEVWDQFHV�VXFK�DV�PHUFXU\�DQG�3&%V�UHPDLQ�SUHVHQW� LQ�ÀVK�DW�
OHYHOV� WKDW�ZDUUDQW� DGYLVRULHV� DQG� UHVWULFW� FRQVXPSWLRQ� WKURXJKRXW� WKH�%DVLQ�� 7R� DGGUHVV� WKLV�
RQJRLQJ�SUREOHP��DFWLRQV�DUH�QHHGHG�WR��

UHGXFH� DQG� YLUWXDOO\� HOLPLQDWH� WKH� GLVFKDUJH�RI�PHUFXU\��3&%V�� GLR[LQV�� SHVWLFLGHV� DQG�
RWKHU�WR[LF�VXEVWDQFHV�WR�WKH�*UHDW�/DNHV�
SUHYHQW�QHZ�WR[LF�VXEVWDQFHV�IURP�HQWHULQJ�WKH�*UHDW�/DNHV�
LQVWLWXWH�D�FRPSUHKHQVLYH�UHVHDUFK��VXUYHLOODQFH�DQG�IRUHFDVWLQJ�FDSDELOLW\�
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FUHDWH�FRQVLVWHQW��DFFHVVLEOH�EDVLQ�ZLGH�PHVVDJHV�RQ�ÀVK�FRQVXPSWLRQ�DQG�WR[LF�UHGXFWLRQ�
PHWKRGV�DQG�FKRLFHV��DQG
VXSSRUW�HIIRUWV�WR�UHGXFH�FRQWLQHQWDO�DQG�JOREDO�VRXUFHV�RI�WR[LFV�WR�WKH�*UHDW�/DNHV�

:LWK�D�UHVRXUFH�DV�ODUJH�DQG�FRPSOH[�DV�WKH�*UHDW�/DNHV�HFRV\VWHP��LW�LV�HVVHQWLDO�WR�KDYH�D�SOUND
INFORMATIONBASEANDREPRESENTATIVEINDICATORS�WR�XQGHUVWDQG�ZKDW�LV�KDSSHQLQJ�LQ�WKH�V\VWHP��
7KLV� LQIRUPDWLRQ�PXVW�WKHQ�EH�FRPPXQLFDWHG�WR�WKH�SXEOLF�� WR�GHFLVLRQ�PDNHUV��DQG�DOO�RWKHUV�
LQYROYHG��7R�LPSURYH�RYHU�WKH�FXUUHQW�VLWXDWLRQ��WKH�IROORZLQJ�DFWLRQV�DUH�QHHGHG��

EHWWHU�FRRUGLQDWH�WKH�FROOHFWLRQ�RI�FULWLFDO�LQIRUPDWLRQ�UHJDUGLQJ�WKH�*UHDW�/DNHV�HFRV\VWHP�
DQG�VXSSRUW� WKH�8�6�� ,QWHJUDWHG�(DUWK�2EVHUYDWLRQ�6\VWHP��,(26��DQG� WKH� ,QWHJUDWHG�
2FHDQ�2EVHUYLQJ�6\VWHP��,226��DV�NH\�FRPSRQHQWV�RI�WKH�*OREDO�(DUWK�2EVHUYDWLRQ�
6\VWHP�RI�6\VWHPV��*(266���
SURPRWH� WKH� FRQWLQXHG� GHYHORSPHQW� RI� VFLHQFH�EDVHG� LQGLFDWRUV�� LQFOXGLQJ� WKRVH�
GHYHORSHG�WKURXJK�WKH�62/(&�SURFHVV�
GRXEOH�IXQGLQJ�IRU�*UHDW�/DNHV�UHVHDUFK�RYHU�WKH�QH[W�ÀYH�\HDUV��
HVWDEOLVK�D�UHJLRQDO�LQIRUPDWLRQ�PDQDJHPHQW�LQIUDVWUXFWXUH��DQG�
FUHDWH� D� *UHDW� /DNHV� FRPPXQLFDWLRQV� ZRUNJURXS� WR� PDQDJH� VFLHQWLÀF� DQG� WHFKQLFDO�
LQIRUPDWLRQ��

(QVXULQJ� WKH� ORQJ� WHUP� SUSTAINABILITY� RI� WKH�*UHDW� /DNHV� UHVRXUFH� ZLOO� UHTXLUH� D� QXPEHU� RI�
VLJQLÀFDQW� FKDQJHV� LQ� WKH� ZD\� ZH� DSSURDFK� VXFK� WKLQJV� DV� ODQG� XVH�� DJULFXOWXUH� DQG� IRUHVWU\��
WUDQVSRUWDWLRQ��LQGXVWULDO�DFWLYLW\��DQG�PDQ\�RWKHUV��7R�VWDUW�WKLV�SURFHVV��ZH�QHHG�WR�

DGDSW�DQG�PDLQWDLQ�SURJUDPV�WKDW�SURPRWH�VXVWDLQDELOLW\�DFURVV�DOO�VHFWRUV���
DOLJQ�JRYHUQDQFH�WR�HQKDQFH�VXVWDLQDEOH�SODQQLQJ�DQG�PDQDJHPHQW�RI�UHVRXUFHV�
EXLOG�RXWUHDFK�WKDW�EUDQGV�WKH�*UHDW�/DNHV�DV�DQ�H[FHSWLRQDO�DQG�FRPSHWLWLYH�SODFH�WR�OLYH��
ZRUN��LQYHVW��DQG�SOD\��DQG
SURYLGH�OHDGHUVKLS�IRU�VXVWDLQDEOH�GHYHORSPHQW�WKURXJK�LPSOHPHQWDWLRQ�RI�WKH�6WUDWHJ\�
UHFRPPHQGDWLRQV�

7KLV� GRFXPHQW� SURYLGHV� WKH� IXOO� UDQJH� RI� UHFRPPHQGDWLRQV�� RSWLRQV�� DQG� LGHDV� JHQHUDWHG�
E\� WKH�6WUDWHJ\�7HDPV��:KLOH�EHWWHU� FRRUGLQDWHG�XVH�RI� H[LVWLQJ� UHVRXUFHV�ZLOO� DOORZ� IRU� VRPH�
UHFRPPHQGDWLRQV� WR� PRYH� IRUZDUG� HDUO\� LQ� WKH� LPSOHPHQWDWLRQ� SURFHVV�� RWKHUV� ZLOO� UHTXLUH�
PRGHVW� DGGLWLRQDO� IXQGLQJ�� DQG� VRPH�ZLOO� EH� LPSRVVLEOH� WR� LPSOHPHQW� DEVHQW� VXEVWDQWLDO� QHZ�
H[SHQGLWXUHV�RQ�WKH�SDUW�RI�WKH�YDULRXV�&ROODERUDWLRQ�SDUWQHUV��:KLOH�WKH�UHOHDVH�RI�WKLV�6WUDWHJ\�
GRHV� QRW� FRQVWLWXWH� D� FRPPLWPHQW� RI� DGGLWLRQDO� UHVRXUFHV� RQ� WKH� SDUW� RI� DQ\�PHPEHU� RI� WKH�
&ROODERUDWLRQ��WKH�PHPEHUV�DUH�FRPPLWWHG�WR�FRQWLQXLQJ�WR�ZRUN�WRJHWKHU�LQ�SDUWQHUVKLS�WRZDUG�
WKH�JRDOV�LGHQWLÀHG�LQ�WKH�6WUDWHJ\��

7KH�&ROODERUDWLRQ�SDUWQHUV�KDYH�UDOOLHG�DURXQG�D�VKDUHG�YLVLRQ�RI�D�UHVWRUHG��VXVWDLQDEOH�*UHDW�
/DNHV�HFRV\VWHP�WKDW�KDV�JHQHUDWHG�RSWLPLVP�DQG�HQJHQGHUHG�D� VSLULW�RI�FRRSHUDWLRQ��:KDW� LV�
QHHGHG�QRZ�LV�WKH�ZLOO�WR�DFW�DQG�WKH�OHDGHUVKLS�WR�SURFHHG�LI�ZH�DUH�WR�UHDOL]H�RXU�YLVLRQ�DQG�UHDFK�
RXU�JRDOV��7KH�WLPH�WR�EHJLQ�LV�QRZ��
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:KHQ�WKH�8QLWHG�6WDWHV�LV�SKRWRJUDSKHG�E\�VDWHOOLWH�FDPHUDV��WKH�*UHDW�/DNHV�VWDQG�RXW�DV�RQH�
RI� WKH� IHZ� UHFRJQL]DEOH� IHDWXUHV�� ,Q� WKH� ZHVW�� /DNH� 6XSHULRU�� WKH� 2MLEZDV·� ´*LFKLJDPLµ� DQG�
/RQJIHOORZ·V�´VKLQLQJ�ELJ�VHD�ZDWHU�µ�LV�WKH�ODUJHVW�IUHVKZDWHU�ODNH�LQ�WKH�ZRUOG��6RPH�����PLOHV�
WR�WKH�HDVW��LQ�WKH�ODQG�RI�-DPHV�)HQLPRUH�&RRSHU·V�+DZNH\H�DQG�&KLQJDFKJRRN��/DNH�2QWDULR·V�
DYHUDJH�RXWÁRZ�RI� WZR�PLOOLRQ�JDOORQV�SHU� VHFRQG�JLYHV�ELUWK� WR� WKH�6W��/DZUHQFH�5LYHU³WKH�
FRQQHFWLRQ�WR�WKH�$WODQWLF�2FHDQ��,Q�EHWZHHQ��PRUH�WKDQ����PLOOLRQ�8�6��UHVLGHQWV�OLYH��ZRUN��DQG�
SOD\�VXSSRUWHG�E\�WKH�ZDWHUV�RI�WKH�*UHDW�/DNHV�EDVLQ��

7KH�*UHDW�/DNHV�DUH�WKH�ODUJHVW�VLQJOH�VRXUFH�RI�IUHVK�VXUIDFH�ZDWHU�LQ�WKH�:HVWHUQ�+HPLVSKHUH��
7KH�/DNHV� VXSSRUW� WKULYLQJ�ÀVKHULHV�� D� VWURQJ�DJULFXOWXUDO� VHFWRU�� DQG�YLEUDQW� WRXULVP��$�GUDIW�
VWXG\�IRU�WKH�$UP\�&RUSV�RI�(QJLQHHUV�VKRZV�WKDW�RQH�WKLUG�RI�DOO�UHJLVWHUHG�UHFUHDWLRQDO�ERDWV�LQ�
WKH�8QLWHG�6WDWHV�DUH�ORFDWHG�LQ�WKH�HLJKW�*UHDW�/DNHV�6WDWHV��ZKHUH�ERDWLQJ�UHVXOWV�LQ�������ELOOLRQ�
RI�DQQXDO�HFRQRPLF�DFWLYLW\�DQG�VXSSRUWV���������MREV��,Q�DGGLWLRQ��8�6��)LVK�DQG�:LOGOLIH�VXUYH\�
GDWD� LQGLFDWH� WKDW� ÀVKLQJ�� KXQWLQJ� DQG�ZLOGOLIH�ZDWFKLQJ� JHQHUDWH� DOPRVW� ���� ELOOLRQ� LQ� DQQXDO�
UHYHQXHV�LQ�WKH�*UHDW�/DNHV�UHJLRQ�

7KH�*UHDW�/DNHV�5HJLRQ�LV�WKH�DQFHVWUDO�KRPHODQG�RI�WKLUW\�ÀYH�IHGHUDOO\�UHFRJQL]HG�,QGLDQ�7ULEDO�
1DWLRQV�ZKRVH�UHVHUYDWLRQV�DUH�ORFDWHG�LQ�WKH�%DVLQ�RU�ZKLFK�UHWDLQ�WUHDW\�JXDUDQWHHG�ULJKWV�WR�KXQW��
ÀVK�RU�JDWKHU�LQ�WKH�%DVLQ��$OWKRXJK�HDFK�7ULEDO�1DWLRQ�LV�XQLTXH�DQG�GLVWLQFW�LQ�LWV�RZQ�ULJKW��DOO�
*UHDW�/DNHV�7ULEDO�1DWLRQV�VKDUH�PXFK�LQ�WHUPV�RI�KLVWRULF��FXOWXUDO�DQG�VRFLDO�XQGHUSLQQLQJV�RI�
WKHLU�UHVSHFWLYH�FRPPXQLWLHV��SDUWLFXODUO\�UHJDUGLQJ�WKHLU�LQWHUGHSHQGHQFH�ZLWK�DQG�UHOLDQFH�XSRQ�
QDWXUDO�UHVRXUFHV�WR�PHHW�VXEVLVWHQFH��HFRQRPLF��FXOWXUDO��VSLULWXDO��DQG�PHGLFLQDO�QHHGV��7ULEDO�
JRYHUQPHQWV�SOD\�D�YLWDO�UROH�LQ�*UHDW�/DNHV�SURWHFWLRQ�DQG�UHVWRUDWLRQ�HIIRUWV��7KH\�SURYLGH�D�
UDQJH�RI�JRYHUQPHQWDO�VHUYLFHV�WR�SURPRWH�WKH�KHDOWK��ZHOIDUH�DQG�VHFXULW\�RI�WKHLU�SHRSOHV�DQG�
WKHLU�SK\VLFDO�ELRORJLFDO�FRPPXQLWLHV���

!4IMEOF'ROWTH!4IMEOF'ROWTH!4IMEOF'ROWTH!4IMEOF'ROWTH!4IMEOF'ROWTH!4IMEOF'ROWTH!4IMEOF'ROWTH!4IMEOF'ROWTH!4IMEOF'ROWTH!4IMEOF'ROWTH!4IMEOF'ROWTH!4IMEOF'ROWTH!4IMEOF'ROWTH!4IMEOF'ROWTH!4IMEOF'ROWTH

7KH�ÀUVW�(XURSHDQ�H[SORUHUV�HQFRXQWHUHG�WKH�7ULEDO�1DWLRQV�DV�WKH\�XVHG�WKH�*UHDW�/DNHV�WUDYHO�
URXWHV�WR�RSHQ�WKH�LQWHULRU�RI�ZKDW�ZRXOG�EHFRPH�WKH�8QLWHG�6WDWHV�RI�$PHULFD��$V�WKH�\RXQJ�
FRXQWU\�EHJDQ�WR�JURZ��WKH�*UHDW�/DNHV�UHJLRQ·V�QDWXUDO�UHVRXUFHV�VSDUNHG�LWV�GHYHORSPHQW��,URQ�
RUH�IURP�0LFKLJDQ��:LVFRQVLQ��DQG�0LQQHVRWD�ZDV�VKLSSHG�WR�PLOOV�
LQ�,QGLDQD�DQG�2KLR�WR�PHHW�WKH�H[SDQGLQJ�GHPDQG�IRU�VWHHO�IRUJHG�
LQ�IXUQDFHV�IXHOHG�E\�3HQQV\OYDQLD�FRDO��0LOOLRQV�RI�ERDUG�IHHW�RI�
WLPEHU�ZHUH�FXW�DQG�VKLSSHG�WR�EXLOG�JURZLQJ�FLWLHV���1HZ�(XURSHDQ�
LPPLJUDQWV�FDPH�WR�WKH�UHJLRQ�WR�IDUP�WKH�ODQG�DQG�RSHQ�EXVLQHVVHV��
7KH�ERXQGOHVV�ÀVKHULHV�RI� WKH�*UHDW�/DNHV�KHOSHG� IHHG� D� UDSLGO\�
JURZLQJ�SRSXODWLRQ��

$V� WKH� FLWLHV� JUHZ�� FRPPHUFH� H[SDQGHG�� DQG� WKH� /DNHV� EHFDPH�
WKH� PDMRU� WUDQVSRUWDWLRQ� URXWH� WR� PRYH� JRRGV� EDFN� DQG� IRUWK�
WKURXJK� WKH� UHJLRQ� DQG�� ZLWK� FRQVWUXFWLRQ� RI� FDQDOV�� WR� FLWLHV� RQ�
WKH�$WODQWLF�FRDVW��+HQU\�)RUG�ODXQFKHG�WKH�DXWRPRELOH�LQGXVWU\�LQ�
0LFKLJDQ��2WKHU�PDQXIDFWXULQJ�IROORZHG³SDSHU��FKHPLFDO��KHDY\�
PDQXIDFWXULQJ� DQG� VWHHO³DOO� VXSSRUWHG� E\� *UHDW� /DNHV� VKLSSLQJ���

� $�PRUH�GHWDLOHG�GLVFXVVLRQ�RI�*UHDW�/DNHV�7ULEDO�1DWLRQV�DQG�WKH�SHUVSHFWLYHV�WKDW�WKH\�EULQJ�WR�WKH�&ROODERUDWLRQ�LV�SURYLGHG�LQ�
*UHDW�/DNHV�5HJLRQDO�&ROODERUDWLRQ��7ULEDO�1DWLRQV� ,VVXHV�DQG�3HUVSHFWLYHV��9HUVLRQ����� �$SULO����������� WKDW� LV� FRQWDLQHG� LQ� WKH�
$SSHQGLFHV�WR�WKLV�3ODQ�
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%\�WKH�����V��WKH�*UHDW�/DNHV�UHJLRQ��ZLWK�LWV�PDQXIDFWXULQJ�PLJKW�DQG�HFRQRPLF�VWUHQJWK��ZDV�
WKH�LQGXVWULDO�EDFNERQH�RI�$PHULFD��

&RPSOHWLRQ�RI�WKH�6W��/DZUHQFH�6HDZD\�LQ������UHPRYHG�WKH�ODVW�REVWDFOH�WR�LQWHUQDWLRQDO�VKLSSLQJ�
DQG�ZRUOG�FRPPHUFH��7KH�SURPLVH�IRU�ORQJ�WHUP�HFRQRPLF�YLWDOLW\�VHHPHG�WR�EH�IXOÀOOHG�

4HE0RICEOF0ROSPERITY

%XW�WKHVH�DGYDQFHV�KDG�D�SULFH��3K\VLFDO�FKDQJHV�WR�WKH�*UHDW�/DNHV�HFRV\VWHP�ZURXJKW�E\�KHDY\�
LQGXVWU\��DJULFXOWXUH��DQG�UDPSDQW�GHYHORSPHQW�HQGDQJHUHG�WKH�IXWXUH�RI�WKH�/DNHV��

)RU�H[DPSOH��WKH�6W��/DZUHQFH�6HDZD\��LQ�RSHQLQJ�WKH�/DNHV�WR�WKH�ZRUOG��DOVR�EHFDPH�D�GRRUZD\�
IRU�GHVWUXFWLYH�H[RWLF�VSHFLHV��:LWKLQ�MXVW�D�IHZ�\HDUV�RI�WKH�DUULYDO�RI�WKH�VHD�ODPSUH\��WKH�RQFH�
XELTXLWRXV�ODNH�WURXW�ZHUH�QHDUO\�JRQH��2WKHU�VSHFLHV�VRRQ�IROORZHG�WKH�ODPSUH\��PDQ\�DUULYLQJ�
LQ�EDOODVW�KROGV�RI�LQWHUQDWLRQDO�VKLSV��7KH�3DQGRUD·V�%R[�KDG�EHHQ�RSHQHG��0RUH�WKDQ�����H[RWLF�
VSHFLHV�QRZ�H[LVW�LQ�WKH�/DNHV�

,Q�WKH�PHDQWLPH��VRPH�RI�WKH�UHJLRQ·V�ODUJHVW�FLWLHV�ZHUH�UHJXODUO\�GXPSLQJ�UDZ�VHZDJH�LQWR�WKH�
/DNHV��0RVW�LQGXVWULHV�KDG�QR�WUHDWPHQW�V\VWHPV�EH\RQG�WKRVH�QHHGHG�WR�VXSSRUW�WKHLU�LQGXVWULDO�
SURFHVVHV��DQG�WKHLU�GLVFKDUJHV�SRLVRQHG�ULYHUV�WKURXJKRXW�WKH�EDVLQ��%\�WKH�����V��WKH�*UHDW�/DNHV·�
LPDJH�DV�D�V\PERO�IRU�WKH�QDWLRQ·V�VWUHQJWK�ZDV�WDUQLVKHG��:KLOH�PDQ\�DUHDV��VXFK�DV�WKH�.DNDJRQ�
5LYHU�6ORXJKV�LQ�/DNH�6XSHULRU��UHPDLQHG�SULVWLQH��RWKHU�DUHDV�EHFDPH�D�QDWLRQDO�HPEDUUDVVPHQW��
7KH�LPDJH�RI�WKH�&X\DKRJD�5LYHU�DÁDPH�LQ������HSLWRPL]HG�WKH�GHFDGHV�RI�DEXVH�DQG�LWV�VRUU\�
FRQVHTXHQFHV��

,OOKINGFOR3OLUTIONS

)RUWXQDWHO\��$PHULFD�ZDV�ZDNLQJ�XS�WR�LWV�HQYLURQPHQWDO�SUREOHPV��6WURQJ�HQYLURQPHQWDO�ODZV��
LQFOXGLQJ� WKH�&OHDQ�$LU�$FW� DQG�&OHDQ�:DWHU�$FW��EHJDQ� WR� DGGUHVV� WKH� OD[�SROOXWLRQ� FRQWUROV�
RI� WKH� WLPH�� �5HFRJQL]LQJ� WKH�QHHG� IRU� VKDUHG�DFWLRQ� WR�SURWHFW� WKH�*UHDW�/DNHV�� WKH�8�6�� DQG�
&DQDGD�GHYHORSHG�WKH�*UHDW�/DNHV�:DWHU�4XDOLW\�$JUHHPHQW�RI�������DQG�DPHQGHG�LW�LQ��������
$�QHZ�SKLORVRSK\��WKH�HFRV\VWHP�DSSURDFK�ZDV�HPEUDFHG�DV�WKH�ZD\�WR�UHVWRUH�WKH�*UHDW�/DNHV·�
HFRORJLFDO�LQWHJULW\��

,Q�������WKLUW\�RQH�ORFDWLRQV�LQ�WKH�8�6��ZHUH�GHVLJQDWHG�$UHDV�RI�&RQFHUQ�DQG�HQHUJL]HG�JURXSV�
RI�VWDNHKROGHUV�GHYHORSHG�SODQV�WR�FOHDQ�XS�WKHVH�SROOXWHG�KRW�VSRWV��,Q�DGGLWLRQ��6WDWHV��7ULEHV��
ORFDO�JRYHUQPHQWV��IHGHUDO�DJHQFLHV��DGYRFDF\�JURXSV�DQG�PDQ\�LQGLYLGXDO�FLWL]HQV�FDPH�WRJHWKHU�
WR�FUHDWH�FRQVHQVXV�UHFRPPHQGDWLRQV�IRU�WKH�DFWLRQV�QHFHVVDU\�WR�UHVWRUH�HDFK�RI�WKH�ÀYH�*UHDW�
/DNHV��%HFDXVH� WKHVH� FRQVHQVXV�SODQV� LGHQWLÀHG�JDSV� LQ� H[LVWLQJ�SURJUDPV� DQG�FULWLFDO� IXQGLQJ�
QHHGV�� WKHUH�ZDV� D� JURZLQJ� H[SHFWDWLRQ� WKDW� WKH� SODQQLQJ� SURFHVV�ZRXOG� OHDG� WR� WKH� WHFKQLFDO�
DQG�ÀVFDO� UHVRXUFHV�HVVHQWLDO� WR� LPSOHPHQW� � WKH� UHFRPPHQGDWLRQV��7KLV�H[SHFWDWLRQ�ZDV�QHYHU�
UHDOL]HG���

$V�D�UHVXOW��WKH�SUREOHPV�UHPDLQHG�DQG�LQ�VRPH�LQVWDQFHV�KDYH�EHFRPH�PRUH�VHULRXV�

7KH�QXPEHU�RI�H[RWLF�VSHFLHV�KDV�H[SORGHG�LQ�WKH�*UHDW�/DNHV�UHJLRQ��$V�D�UHVXOW��PLOOLRQV�
RI�GROODUV�DUH�GLUHFWHG�DQQXDOO\�WR�SURWHFW�ZDWHU�LQWDNHV�DW�LQGXVWULHV��ZDWHU�XWLOLWLHV��DQG�
SRZHU�SODQWV��
$OWKRXJK�SKRVSKRUXV�UHGXFWLRQV�DW�ZDVWHZDWHU�WUHDWPHQW�SODQWV�OHG�WR�VXFFHVVIXO�DOJDH�
UHGXFWLRQ��FODGRSKRUD�DJDLQ�IRXOV�VRPH�EHDFKHV�DQG�QHDU�VKRUH�KDELWDWV�
7KHUH�LV�QR�DSSUHFLDEOH�QDWXUDO�UHSURGXFWLRQ�RI�ODNH�WURXW�LQ�WKH�ORZHU�IRXU�ODNHV��2WKHU�
GHVLUDEOH�ÀVK�SRSXODWLRQ�OHYHOV�UHPDLQ�VHYHUHO\�GHSUHVVHG�
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0XQLFLSDO� ZDVWHZDWHU� WUHDWPHQW� LQIUDVWUXFWXUH� LV� ROG� DQG� GHWHULRUDWLQJ�� DQG� VHZDJH�
RYHUÁRZV�GXULQJ�VWRUP�HYHQWV�DOORZ�LQDGHTXDWHO\�WUHDWHG�ZDVWHV�WR�HQWHU�WKH�/DNHV�
&RQWDPLQDWHG�VHGLPHQWV�FRQWLQXH�WR�OHDFK�WR[LF�SROOXWDQWV�LQWR�WKH�IRRG�FKDLQ��FDXVLQJ�
HOHYDWHG�OHYHOV�RI�3&%V�DQG�PHUFXU\�LQ�ÀVK��ZLOGOLIH��DQG�KXPDQV�
2QFH� D� FOHDQXS� VXFFHVV� VWRU\�� /DNH� (ULH� KDV� EHFRPH� WKH� VFHQH� RI� GLVVROYHG� R[\JHQ�
GHSOHWLRQV�DQG�UHVXOWDQW�DYLDQ�ERWXOLVP�RXWEUHDNV��NLOOLQJ�WKRXVDQGV�RI�PLJUDWLQJ�ELUGV�
$JLQJ�DQG�REVROHWH�IDFWRULHV�WKDW�RQFH�IXHOHG�WKH�FRXQWU\·V�JURZWK�ZHUH�DEDQGRQHG��OHDYLQJ�
EHKLQG�EURZQÀHOGV�WKDW�FKDOOHQJH�PXQLFLSDO�JRYHUQPHQWV·�UHGHYHORSPHQW�HIIRUWV��
'ULQNLQJ�ZDWHU�VXSSO\�FRQWDPLQDWLRQ�ULVNV�UHPDLQ��WKUHDWHQLQJ�WKH�KHDOWK�RI�*UHDW�/DNHV�
UHVLGHQWV�
7ULEXWDU\�ÁRZV�DQG�KDELWDWV��HVVHQWLDO�WR�WKH�ÀVK�RI�WKH�/DNHV��KDYH�EHHQ�QHJDWLYHO\�DOWHUHG�
E\�ORFDO�ZDWHUVKHG�DFWLYLWLHV�WKDW�FKDQJH�K\GURORJ\�
:HWODQGV�WKDW�SURYLGH�KDELWDW�DQG�VHUYH�DV�SROOXWLRQ�ÀOWHUV�KDYH�EHHQ�ORVW�
*URZWK�SDWWHUQV�KDYH�GLPLQLVKHG�SXEOLF�DFFHVV�WR�PXFK�RI�WKH�/DNHV·�VKRUHOLQH��

7KHVH�SUREOHPV�KDYH�FDWDO\]HG�DFWLRQV�E\�GHGLFDWHG�FRQVWLWXHQFLHV�ZKR�KDYH�FRQWLQXHG�WKH�FDOO�
IRU�KHOS��%XW� LW�KDV�EHHQ�D�FKDOOHQJH�WR�HIIHFWXDWH�D�QDWLRQDO�DFWLRQ�SODQ�WR�UHVWRUH�DQG�SURWHFW�
WKH�*UHDW�/DNHV��$�*RYHUQPHQW�$FFRXQWDELOLW\�2IÀFH��*$2��UHYLHZ�RI�*UHDW�/DNHV�UHVWRUDWLRQ�
SURJUDPV�FRQFOXGHG�WKDW� OHDGHUVKLS�DQG� LQWHUDJHQF\�FRRUGLQDWLRQ�ZHUH� ODFNLQJ��7KH�*$2�DOVR�
IRXQG�WKDW�LPSURYHG�FRRUGLQDWLRQ�ZDV�HVVHQWLDO�WR�LQFUHDVH�WKH�HIIHFWLYHQHVV�RI�H[LVWLQJ�DQG�IXWXUH�
SURJUDPV��

2EENERGIZING2ESTORATION%FFORTS

,Q�������DW� WKH�UHTXHVW�RI�D�*UHDW�/DNHV�&RQJUHVVLRQDO�GHOHJDWLRQ�� WKH�*UHDW�/DNHV�*RYHUQRUV�
LGHQWLÀHG�QLQH�SULRULWLHV�IRU�*UHDW�/DNHV�UHVWRUDWLRQ�DQG�SURWHFWLRQ�DV�D�ÀUVW�VWHS�LQ�SURYLGLQJ�WKH�
OHDGHUVKLS�DQG�FRRUGLQDWLRQ�DOO�DJUHH�ZDV�QHHGHG��6LQFH�WKHLU�UHOHDVH��WKHVH�SULRULWLHV�KDYH�EHHQ�
DGRSWHG�E\�WKH�*UHDW�/DNHV�0D\RUV��WKH�*UHDW�/DNHV�&RPPLVVLRQ��DQG�RWKHU�*UHDW�/DNHV�OHDGHUV��
7KHVH�SULRULWLHV�IRUP�WKH�RUJDQL]LQJ�SULQFLSOH�IRU�WKLV�SODQ��7KH�ÀUVW�RI�WKH�SULRULWLHV³HQVXULQJ�
WKH�VXVWDLQDEOH�XVH�RI�RXU�ZDWHU�UHVRXUFHV³LV�EHLQJ�DGYDQFHG�WKURXJK�WKH�*RYHUQRUV·�HIIRUWV��
LQ�SDUWQHUVKLS�ZLWK�WKH�3UHPLHUV�RI�2QWDULR�DQG�4XpEHF��WR�LPSOHPHQW�WKH�*UHDW�/DNHV�&KDUWHU�
$QQH[�RI�������7KLV�SODQ�GHVFULEHV�WKH�DFWLRQV�QHHGHG�WR�DFKLHYH�WKH�REMHFWLYHV�WKDW�UHODWH�WR�WKH�
RWKHU�HLJKW�SULRULWLHV��

$�NH\�SLHFH�RI�WKH�SX]]OH�ZDV�SXW�LQWR�SODFH�ZKHQ�3UHVLGHQW�%XVK�LVVXHG�DQ�([HFXWLYH�2UGHU�LQ�
0D\�������7KLV�2UGHU�UHFRJQL]HG�WKH�*UHDW�/DNHV�DV�D�´QDWLRQDO�WUHDVXUHµ�DQG�FUHDWHG�D�)HGHUDO�
*UHDW�/DNHV�,QWHUDJHQF\�7DVN�)RUFH� WR� LPSURYH�IHGHUDO�FRRUGLQDWLRQ�RQ�WKH�*UHDW�/DNHV��7KH�
2UGHU�DOVR�GLUHFWHG�WKH�8�6��(3$�$GPLQLVWUDWRU�WR�FRQYHQH�D�´UHJLRQDO�FROODERUDWLRQ�RI�QDWLRQDO�
VLJQLÀFDQFH�IRU�WKH�*UHDW�/DNHV�µ��7KLV�FROODERUDWLRQ�SURFHVV�ZDV�QHHGHG�WR�GHYHORS��E\�FRQVHQVXV��
WKH�QDWLRQDO�UHVWRUDWLRQ�DQG�SURWHFWLRQ�DFWLRQ�SODQ�IRU�WKH�*UHDW�/DNHV��

4HE#OLLABORATIVE0ROCESS

,Q�'HFHPEHU�������WKH�UHJLRQ·V�OHDGHUV�NLFNHG�RII�WKH�*UHDW�/DNHV�5HJLRQDO�&ROODERUDWLRQ��6LQFH�
WKHQ��WKH�&ROODERUDWLRQ�KDV�GHYHORSHG�D�6WUDWHJ\�WKDW�SURYLGHV�D�VHW�RI�UHFRPPHQGDWLRQV�WR�UHVWRUH�
DQG�SURWHFW� WKLV�QDWLRQDO� WUHDVXUH��0RUH� WKDQ�������SHRSOH� UHSUHVHQWLQJ� WKH� IHGHUDO�� VWDWH�� ORFDO�
DQG�WULEDO�JRYHUQPHQWV��QRQ�JRYHUQPHQWDO�HQWLWLHV��DQG�SULYDWH�FLWL]HQV�KDYH�SDUWLFLSDWHG�RQ�HLJKW�
LVVXH�VSHFLÀF�6WUDWHJ\�7HDPV�WR�GHYHORS�WKH�SODQ��7KH�6WUDWHJ\�LV�D�UHÁHFWLRQ�RI�WKLV�SDUWQHUVKLS�
DQG�UHFRJQL]HV�WKDW�ZH�PXVW�DOO�ZRUN�LQ�FRQFHUW�LQ�RUGHU�WR�EH�VXFFHVVIXO��
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7KH�*/5&�6WUDWHJ\�LV�EDVHG�RQ�´5HFRPPHQGDWLRQV�IURP�WKH�6WUDWHJ\�7HDPVµ�ZKLFK�UHSUHVHQW�
HDFK�7HDP·V�KLJKHVW�SULRULW\�UHFRPPHQGDWLRQV�IRU�DFWLRQV�WKDW�FDQ�EH�WDNHQ�RYHU�D�SHULRG�RI�WLPH�
WR�HIIHFWXDWH�LPSURYHPHQWV�LQ�WKH�*UHDW�/DNHV�EDVLQ��7KH\�GR�QRW�UHSUHVHQW�DOO�WKDW�QHHGV�WR�EH�
GRQH�WR�FRPSOHWHO\�UHVWRUH�WKH�*UHDW�/DNHV��2WKHU�UHFRPPHQGDWLRQV�WKH�7HDPV�GHYHORSHG�GXULQJ�
WKH�FROODERUDWLYH�SURFHVV��DV�ZHOO�DV�PXFK�VXSSRUWLQJ�LQIRUPDWLRQ��DSSHDU�LQ�WKH�DSSHQGLFHV��

7KH�RYHUDUFKLQJ�LVVXHV�RI�KXPDQ�KHDOWK��UHVHDUFK�DQG�LQIRUPDWLRQ��DQG�WULEDO�SHUVSHFWLYHV�ZHUH�
FRQVLGHUHG�E\�HDFK�RI�WKH�6WUDWHJ\�7HDPV�DV�WKH\�SXUVXHG�WKHLU�ZRUN��+XPDQ�KHDOWK�LVVXHV�DUH�
GLVFXVVHG�E\�D�QXPEHU�RI�UHFRPPHQGDWLRQV�PDGH�E\�WKH�6WUDWHJ\�7HDPV��SDUWLFXODUO\�WKH�&RDVWDO�
+HDOWK�7HDP��WKH�3HUVLVWHQW�7R[LFV�7HDP��DQG�WKH�$UHDV�RI�&RQFHUQ�6HGLPHQW�7HDP��5HVHDUFK�DQG�
LQIRUPDWLRQ�LVVXHV�DUH�LQFOXGHG�FKLHÁ\�LQ�UHFRPPHQGDWLRQV�IURP�WKH�,QGLFDWRUV�DQG�,QIRUPDWLRQ�
7HDP�

-AKINGTHE&INAL0LAN

$V� VHW� IRUWK� LQ� WKH�)UDPHZRUN� WKDW� HVWDEOLVKHG� WKH�SDUDPHWHUV�RI� WKLV� FROODERUDWLYH� HIIRUW�� WKH�
PHPEHUV�RI�WKH�*UHDW�/DNHV�5HJLRQDO�&ROODERUDWLRQ�DUH� LVVXLQJ�WKH�ÀQDO�*UHDW�/DNHV�5HJLRQDO�
&ROODERUDWLRQ�6WUDWHJ\�WR�5HVWRUH�DQG�3URWHFW�WKH�*UHDW�/DNHV��7KHVH�PHPEHUV��ZKR�HDFK�KDYH�
UHSUHVHQWDWLRQ�RQ� WKH�([HFXWLYH�&RPPLWWHH�� DUH�)HGHUDO�*RYHUQPHQW�&DELQHW�2IÀFLDOV��*UHDW�
/DNHV�*RYHUQRUV��0D\RUV��DQG�7ULEDO�OHDGHUV��5HSUHVHQWDWLYHV�RI�&RQJUHVV�DQG�RI�WKH�&DQDGLDQ�
JRYHUQPHQW�VHUYH�DV�REVHUYHUV���,Q�GHYHORSLQJ�WKH�ÀQDO�6WUDWHJ\��WKH�([HFXWLYH�&RPPLWWHH�DQG�
6WUDWHJ\�7HDP�OHDGHUVKLS�DGGUHVVHG�WKH�IROORZLQJ�

7KH� LPSOHPHQWDWLRQ� SURFHVV�ZLOO� HPSKDVL]H� VRPH� QHZ� DFWLRQV� WR� EH� WDNHQ� DV�ZHOO� DV�
VWUHVVLQJ�WKH�LPSRUWDQFH�RI�PDNLQJ�PRUH�HIIHFWLYH�XVH�RI�WKH�DXWKRULWLHV��SURJUDPV�DQG�
IXQGLQJ�DOUHDG\�DYDLODEOH�DW�DOO�OHYHOV�RI�JRYHUQPHQW��DQG�ZLOO�GHPRQVWUDWH�RSSRUWXQLWLHV�
IRU�GRLQJ�VR��7KH�3UHVLGHQW·V�([HFXWLYH�2UGHU�FKDUJHV�WKH�)HGHUDO�,QWHUDJHQF\�7DVN�)RUFH�
ZLWK� LPSURYLQJ� FRRUGLQDWLRQ� DPRQJ� WKH� DSSUR[LPDWHO\� ����GLIIHUHQW� IHGHUDO�SURJUDPV�
RSHUDWLQJ� LQ� WKH�*UHDW� /DNHV� EDVLQ��$Q� XQWROG� QXPEHU� RI� VWDWH��PXQLFLSDO�� DQG� WULEDO�
SURJUDPV³DV�ZHOO�DV�WKH�HIIRUWV�RI�QRQ�JRYHUQPHQWDO�HQWLWLHV³PXVW�DOVR�EH�FRRUGLQDWHG�
DQG�PDQDJHG�DV�HIÀFLHQWO\�DQG�HIIHFWLYHO\�DV�SRVVLEOH�DV�D�QHFHVVDU\�ÀUVW�VWHS�LQ�UHVWRULQJ�
DQG�SURWHFWLQJ�WKH�*UHDW�/DNHV����
3DUW�RI�WKLV�FRRUGLQDWLRQ�LV�WKH�UHFRJQLWLRQ�WKDW�QR�RQH�&ROODERUDWLRQ�SDUWQHU�FDQ�EH�WKH�
VROH�VRXUFH�RI�VXSSRUW�IRU�LPSOHPHQWLQJ�WKH�6WUDWHJ\��7KH�&ROODERUDWLRQ�SDUWQHUV�H[SHFW�
WKDW��WR�WKH�H[WHQW�WKH�6WUDWHJ\·V�JRDOV�FDQQRW�EH�DFFRPSOLVKHG�XQGHU�FXUUHQW�UHVRXUFHV�RU�
SURJUDPV��UHVSRQVLELOLW\�ZLOO�FRQWLQXH�WR�EH�VKDUHG�DPRQJ�WKRVH�ZKR�YDOXH�DQG�FXUUHQWO\�
LQYHVW�LQ�WKH�SUHVHUYDWLRQ�DQG�UHVWRUDWLRQ�RI�WKH�*UHDW�/DNHV��DQG�
7KH�([HFXWLYH�&RPPLWWHH�DFNQRZOHGJHV� WKH�IXQGLQJ�FOLPDWH� LQ�ZKLFK� LPSOHPHQWDWLRQ�
LV�OLNHO\�WR�RFFXU��:KLOH�EHWWHU�FRRUGLQDWHG�XVH�RI�H[LVWLQJ�UHVRXUFHV�ZLOO�DOORZ�IRU�VRPH�
UHFRPPHQGDWLRQV�WR�PRYH�IRUZDUG��RWKHUV�ZLOO�UHTXLUH�PRGHVW�DGGLWLRQDO�IXQGLQJ��DQG�
VRPH�ZLOO�EH�LPSRVVLEOH�WR�LPSOHPHQW�DEVHQW�VXEVWDQWLDO�QHZ�H[SHQGLWXUHV�RQ�WKH�SDUW�RI�
WKH�YDULRXV�&ROODERUDWLRQ�SDUWQHUV��:KLOH��WKH�UHOHDVH�RI�WKLV�6WUDWHJ\�GRHV�QRW�FRQVWLWXWH�
D�FRPPLWPHQW�RI�DGGLWLRQDO�UHVRXUFHV�RQ�WKH�SDUW�RI�DQ\�PHPEHU�RI�WKH�&ROODERUDWLRQ��
WKH�PHPEHUV�FRPPLW�WR�FRQWLQXLQJ�WR�ZRUN�WRJHWKHU�WRZDUG�WKH�JRDOV�LGHQWLÀHG�LQ�WKLV�
GRFXPHQW��

4HE2OLEOF4RIBAL.ATIONS

7KH� &ROODERUDWLRQ� UHFRJQL]HV� 7ULEDO� 1DWLRQV� DV� YDOXDEOH� SDUWQHUV� XQGHU� WKLV� 3ODQ�� ,W� DOVR�
DFNQRZOHGJHV�WKH�8QLWHG�6WDWHV·�XQLTXH�WUHDW\�REOLJDWLRQV�DQG�WUXVW�UHVSRQVLELOLWLHV�WRZDUG�7ULEDO�
1DWLRQV�DQG�WKHLU�FRPPXQLWLHV��$FFRUGLQJO\��WKH�)UDPHZRUN�$JUHHPHQW�HVWDEOLVKHV�WKH�QHHG�IRU�
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WKLV�3ODQ�WR�DGGUHVV�7ULEDO�LQWHUHVWV�DQG�SHUVSHFWLYHV�DV�DQ�RYHUDUFKLQJ�LVVXH��7KH�&ROODERUDWLRQ�
UHFRJQL]HV�WKH�HIIRUWV�RI�HDFK�6WUDWHJ\�7HDP�WR�FRQVLGHU�DQG�DGGUHVV�7ULEDO�SHUVSHFWLYHV��7KHVH�
JHQHUDO�FRPPHQWV�DUH�RIIHUHG�WR�FRPSOHPHQW�DQG�KHOS�LQWHJUDWH�WKH�7HDPV·�HIIRUWV�

7ULEDO� 1DWLRQV� FRXQW� XSRQ� WKH� 8QLWHG� 6WDWHV� JRYHUQPHQW� WR� DGHTXDWHO\� IXQG� WKHLU� QDWXUDO�
UHVRXUFH�DQG�HQYLURQPHQWDO�PDQDJHPHQW�SURJUDPV�SXUVXDQW�WR�YDULRXV�ODZV��DQG�ORQJ�VWDQGLQJ�
IHGHUDO�SROLFLHV�����&RQVHTXHQWO\��7ULEDO�SURJUDPV�DUH�SDUWLFXODUO\�YXOQHUDEOH�WR�IHGHUDO�EXGJHWDU\�
UHGXFWLRQV��7KH� ORVV�RI�ZKDW�PLJKW�EH�FRQVLGHUHG�D�VPDOO�DPRXQW�RI� IXQGLQJ�WR�RWKHUV�XVXDOO\�
FRQVWLWXWHV�D�ODUJH�SHUFHQWDJH�RI�D�7ULEDO�SURJUDP·V�IXQGLQJ��UHVXOWLQJ�LQ�D�FRUUHVSRQGLQJO\�ODUJH�
UHGXFWLRQ�LQ�VHUYLFHV�WR�7ULEDO�FRPPXQLWLHV��LI�QRW�D�GH�IDFWR�HOLPLQDWLRQ�RI�WKDW�SURJUDP��

7KH�&ROODERUDWLRQ� UHFRJQL]HV� WKH�QHHG� WR�PDLQWDLQ�EDVH� IXQGLQJ� OHYHOV� IRU�7ULEDO�SURJUDPV� WR�
HQVXUH�WKDW�WKH�7ULEDO�1DWLRQV�DUH�DEOH�WR�SURYLGH�IRU�WKH�KHDOWK�DQG�ZHOIDUH�RI�WKHLU�FRPPXQLWLHV��
$�VHFXUH��RQ�JRLQJ�IXQGLQJ�EDVH�HQVXUHV�WKH�FDSDFLW\�WR�FDUU\�RXW�WKH�SULPDU\�SXUSRVHV�RI�EDVLF�
QDWXUDO�UHVRXUFH�DQG�HQYLURQPHQWDO�PDQDJHPHQW�SURJUDPV��,W�IXUWKHU�DVVXUHV�HVVHQWLDO��FXOWXUDOO\�
DSSURSULDWH� UHVHDUFK� DQG� PRQLWRULQJ� RI� FRQVXPSWLRQ� SDWWHUQV� DQG� ULVN� H[SRVXUHV� RI� 7ULEDO�
PHPEHUV�ZKR� HQJDJH� LQ� VXEVLVWHQFH� OLIH�ZD\V��ZKR�XVH�QDWXUDO� UHVRXUFHV� IRU�PHGLFLQH� DQG� LQ�
FHUHPRQLHV��DQG�ZKRVH�OLYHOLKRRG�LV�EDVHG�XSRQ�QDWXUDO�UHVRXUFHV��$QG��RQO\�ZLWK�WKLV�IXQGLQJ�FDQ�
7ULEDO�1DWLRQV�UHPDLQ�HIIHFWLYH�SDUWQHUV�LQ�*UHDW�/DNHV�SURWHFWLRQ�DQG�UHVWRUDWLRQ�HIIRUWV�

7KH� &ROODERUDWLRQ� DFNQRZOHGJHV� WKDW� PRVW� HQYLURQPHQWDO� SUREOHPV�� DQG� SDUWLFXODUO\� KDELWDW�
GHJUDGDWLRQ��GLVSURSRUWLRQDWHO\�LPSDFW�WKH�FXOWXUH��UHOLJLRXV�SUDFWLFHV�DQG�RWKHU�OLIH�ZD\V�RI�7ULEDO�
FRPPXQLWLHV��$FFRUGLQJO\�� LW�DFNQRZOHGJHV�DQG�VXSSRUWV�SDUWLFXODU�SULRULWLHV�WKDW�&ROODERUDWLRQ�
PHPEHU�7ULEDO�1DWLRQV�KDYH�LGHQWLÀHG��LQFOXGLQJ�WKH�SUHYHQWLRQ�DQG�FRQWURO�RI�LQYDVLYH�VSHFLHV��
WKH� UHGXFWLRQ� DQG�SUHYHQWLRQ�RI� WR[LF� SROOXWDQWV�� DQG�KDELWDW� SURWHFWLRQ� DQG� UHVWRUDWLRQ��:LWK�
WKLV�3ODQ��WKH�&ROODERUDWLRQ�SOHGJHV�LWV�FRPPLWPHQW�WR�DGGUHVV�WKHVH�SULRULWLHV�WR�KHOS�VXVWDLQ�WKH�
RYHUDOO�KHDOWK�DQG�ZHOO�EHLQJ�RI�7ULEDO�FRPPXQLWLHV�DQG�RI�WKH�QDWXUDO�UHVRXUFHV�XSRQ�ZKLFK�WKH\�
UHO\�

#REATINGA3HARED6ISION

7KH�FROODERUDWLYH�SURFHVV�WKDW�KDV�SURGXFHG�WKLV�6WUDWHJ\�KDV�HQJHQGHUHG�D�QHZ�VSLULW�RI�VKDUHG�
UHVSRQVLELOLW\�DQG�RSWLPLVP��0RVW�LPSRUWDQWO\��WKH�&ROODERUDWLRQ�KDV�UDOOLHG�DURXQG�D�VKDUHG�YLVLRQ�
RI� D� UHVWRUHG�� VXVWDLQDEOH�*UHDW�/DNHV� HFRV\VWHP��7KH�&ROODERUDWLRQ� KDV� UHDIÀUPHG� D� QXPEHU�
RI� LPSRUWDQW�XQGHUO\LQJ�SULQFLSOHV� WR�JXLGH�QRW�RQO\�GHFLVLRQ�PDNHUV�DV� WKH\�PRYH� IRUZDUG� LQ�
LPSOHPHQWLQJ�NH\�DFWLRQV��EXW�DOVR�HYHU\�*UHDW�/DNHV�FLWL]HQ�DV�WKH\�FDUU\�RXW�HYHU\GD\�DFWLYLWLHV�

:KLOH�WKH�6WUDWHJ\�LV�D�EHVW�HIIRUW�WR�LGHQWLI\�VRPH�PHDQV�RI�PRYLQJ�FORVHU�WR�WKDW�VKDUHG�YLVLRQ��WKH�
&ROODERUDWLRQ�UHFRJQL]HV�WKDW�LW�FDQ�QRW�SRVVLEO\�LGHQWLI\�HYHU\�DFWLRQ�RU�IXQGLQJ�DYHQXH�WKDW�ZLOO�
KHOS�DFKLHYH�WKH�GHVLUHG�HQG��7KH�PHPEHUV�RI�WKH�&ROODERUDWLRQ�KRSH�WKDW�WKRVH�ZKRVH�DFWLYLWLHV�
LPSDFW�WKH�*UHDW�/DNHV�EDVLQ�ZLOO�XVH�WKH�6WUDWHJ\�DV�D�EHQFKPDUN�WR�JXLGH�WKHLU�GHFLVLRQV�LQ�D�
ZD\�WKDW�VXSSRUWV�WKH�XOWLPDWH�VKDUHG�YLVLRQ��)URP�WKLQNLQJ�DERXW�WKH�SUDFWLFHV�RI�WKH�HYHU\GD\�
KRXVHKROG�FRQVXPHU��WR�WKH�SURFHVVHV�RI�*UHDW�/DNHV�LQGXVWULHV��WKH�6WUDWHJ\�FDQ�DQG�VKRXOG�EH�
XVHG�WR�LGHQWLI\�KRZ�HYHU\RQH�LQ�WKH�*UHDW�/DNHV�EDVLQ�PLJKW�FRQWULEXWH�WR�D�FOHDQHU��KHDOWKLHU�
HQYLURQPHQW�

��6XFK�ODZV�LQFOXGH�GR]HQV�RI�WUHDWLHV�EHWZHHQ�WKH�8QLWHG�6WDWHV�DQG�*UHDW�/DNHV�7ULEDO�1DWLRQV�DQG�D�QXPEHU�RI�IHGHUDO�VWDWXWHV�VXFK�
DV�WKH�,QGLDQ�6HOI�'HWHUPLQDWLRQ�DQG�(GXFDWLRQDO�$VVLVWDQFH�$FW��WKH�&OHDQ�:DWHU�$FW��DQG�WKH�&OHDQ�$LU�$FW�

��7KHVH�SROLFLHV� DUH� VWDWHG� LQ� D� QXPEHU�RI�([HFXWLYH�%UDQFK�GRFXPHQWV� VXFK� DV�3UHVLGHQW�%XVK·V�0HPRUDQGXP� WR� WKH�+HDG�RI�
([HFXWLYH�'HSDUWPHQWV�DQG�$JHQFLHV��6HSWHPEHU������������3UHVLGHQW�&OLQWRQ·V�([HFXWLYH�2UGHU��������1RYHPEHU�����������(3$·V�
3ROLF\�IRU�$GPLQLVWUDWLRQ�RI�,QGLDQ�3URJUDPV�RQ�5HVHUYDWLRQV��1RYHPEHU����������DQG�WKH�86):6�1DWLYH�$PHULFDQ�3ROLF\��-XQH�����
�������0RVW�IHGHUDO�DJHQFLHV�KDYH�QRZ�DGRSWHG�VLPLODU�SROLFLHV�
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6LPLODUO\��WKH�&ROODERUDWLRQ�H[SHFWV�WKDW�WKH�6WUDWHJ\�ZLOO�EH�XVHG�E\�GHFLVLRQ�PDNHUV�DQG�IXQGLQJ�
VRXUFHV� DV� DQ� LPSRUWDQW� EHQFKPDUN� LQ� MXGJLQJ� IXQGLQJ� UHTXHVWV� DQG� SURMHFW� SURSRVDOV� E\� WKH�
YDULRXV�&ROODERUDWLRQ�SDUWQHUV�WKDW�DUH�FRQVLVWHQW�ZLWK�WKH�6WUDWHJ\��7KH�6WUDWHJ\�ZLOO�VXFFHHG�RQO\�
LI�LW�LV�IXOO\�XWLOL]HG�LQ�D�G\QDPLF��DGDSWLYH�IDVKLRQ�WR�OHYHUDJH�HYHQ�PRUH�DQG�JUHDWHU�RSSRUWXQLWLHV�
WR�SURWHFW�DQG�UHVWRUH�WKLV�QDWLRQDO�WUHDVXUH��

#ONTINUED2OLEOFTHE2EGIONAL#OLLABORATION

:LWK�WKH�UHOHDVH�RI�WKH�*UHDW�/DNHV�5HJLRQDO�&ROODERUDWLRQ�6WUDWHJ\��WKH�&ROODERUDWLRQ�SDUWQHUV�ZLOO�
FRQWLQXH�WR�IXOÀOO�WKH�UROH�WKDW�ZDV�DUWLFXODWHG�LQ�WKH�)UDPHZRUN�'RFXPHQW��UHOHDVHG�LQ�'HFHPEHU�
������ZKLFK� LV� WR� VHUYH�DV� D�EURDG� IRUXP� WR�DGGUHVV� UHJLRQDO� LVVXHV� WKDW� UHODWH� WR�*UHDW�/DNHV�
HFRV\VWHP�SURWHFWLRQ�DQG�UHVWRUDWLRQ��7KH�([HFXWLYH�&RPPLWWHH�ZLOO�GHYHORS�D�IRUPDO�DGGHQGXP�
WR� WKH�)UDPHZRUN�GRFXPHQW�RXWOLQLQJ�SODQV� IRU� WKH� FRQWLQXDWLRQ�RI� WKH�*/5&�� LQFOXGLQJ� WKH�
([HFXWLYH�&RPPLWWHH�DQG�WKH�([HFXWLYH�6XEFRPPLWWHH·V� IXQFWLRQ�DQG�RSHUDWLRQ�E\�0DUFK�����
�����
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7KH�*/5&�([HFXWLYH� &RPPLWWHH� DFNQRZOHGJHV� WKH� YDOXDEOH� UHFRPPHQGDWLRQV� SURYLGHG� E\� WKH� HLJKW�
6WUDWHJ\�7HDPV��7KH�6WUDWHJ\�7HDP�UHSRUWV�SURYLGH�LQIRUPDWLRQ�RQ�DFWLRQV�WKDW�ZLOO�KHOS�JXLGH�UHVWRUDWLRQ�
DFWLYLWLHV�DW�DOO�OHYHOV�RI�JRYHUQPHQW�DQG�E\�WKH�SULYDWH�VHFWRU�RYHU�WKH�FRPLQJ�\HDUV��DQG�ZLOO�VHUYH�DV�DQ�
LPSRUWDQW�WRRO�WR�XVH�LQ�VHOHFWLQJ�DQG�ZHLJKLQJ�FRPSHWLQJ�SULRULWLHV�ZLWK�UHVSHFW�WR�*UHDW�/DNHV�UHVWRUD�
WLRQ�DFWLYLWLHV��

��





342!4%'
94%!-

2%#/
-

-
%.$!4)/

.3

��

34 2 !4 % ' 9 4% ! - 2% # / - - % . $!4 ) / . 3

!15!4)#).6!3)6%30%#)%3!15!4)#).6!3)6%30%#)%3!15!4)#).6!3)6%30%#)%3!15!4)#).6!3)6%30%#)%3!15!4)#).6!3)6%30%#)%3!15!4)#).6!3)6%30%#)%3!15!4)#).6!3)6%30%#)%3!15!4)#).6!3)6%30%#)%3!15!4)#).6!3)6%30%#)%3!15!4)#).6!3)6%30%#)%3!15!4)#).6!3)6%30%#)%3!15!4)#).6!3)6%30%#)%3!15!4)#).6!3)6%30%#)%3!15!4)#).6!3)6%30%#)%3
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6LJQLÀFDQW�SURJUHVV�RYHU�WKH�SUHYLRXV�WKUHH�GHFDGHV�WR�UHVWRUH�WKH�*UHDW�/DNHV�KDV�EHHQ�LQWHUUXSWHG�
DQG�XQGHUPLQHG�E\�WKH�SUHVHQW�FULVLV�RI�$TXDWLF�,QYDVLYH�6SHFLHV��$,6���,QYDVLYH�VSHFLHV�FRPH�IURP�
RXWVLGH�DQ�HFRV\VWHP��GHJUDGH�KDELWDW��NLOO�QDWLYH�DQG�QDWXUDOL]HG�VSHFLHV��DQG�VKRUW�FLUFXLW�IRRG�
ZHEV�QHHGHG�WR�PDLQWDLQ�DQG�UHKDELOLWDWH�ELRORJLFDO�UHVRXUFHV��7KH�*UHDW�/DNHV�UHJLRQ�FRQWLQXHV�
WR�IDFH�ZDYH�DIWHU�ZDYH�RI�DTXDWLF�LQYDVLRQ��6DGO\��HYHQ�DIWHU�GHFDGHV�RI�KLJK�SURÀOH�LQYDVLRQV�OLNH�
WKH�VHD�ODPSUH\�DQG�]HEUD�PXVVHO��WKH�UDWH�RI�QHZ�LQWURGXFWLRQV�KDV�QRW�VORZHG���2XU�*UHDW�/DNHV��
ZKLFK� DUH� WKH� ZRUOG·V� JUHDWHVW� IUHVKZDWHU� ODNHV�� DUH� VXFFXPELQJ� WR� DQ� LUUHYHUVLEOH� ´LQYDVLRQDO�
PHOWGRZQµ��WKDW�PD\�EH�PRUH�VHYHUH�WKDQ�FKHPLFDO�SROOXWLRQ��DV�$,6�RIWHQ�PDNH�WKH�*UHDW�/DNHV�
KRPH��WKH\�UHSURGXFH�DQG�VSUHDG��UHQGHULQJ�HUDGLFDWLRQ�LPSRVVLEOH��([LVWLQJ�PHDVXUHV�WR�SUHYHQW�
WKH�LQWURGXFWLRQ�RI�QHZ�VSHFLHV�DQG�WR�FRQWURO�VSHFLHV�WKDW�DUH�DOUHDG\�HVWDEOLVKHG�DUH�ZRHIXOO\�
LQDGHTXDWH��7KH�*UHDW�/DNHV�FDQQRW�DIIRUG�HYHQ�RQH�QHZ�LQYDGHU��DQG�DV�LQYDVLRQV�DUH�LUUHYHUVLEOH��
SUHYHQWLRQ�LV�SDUDPRXQW��

$Q�́ LQYDVLYH�VSHFLHVµ�LV�GHÀQHG�DV�D�VSHFLHV�����WKDW�LV�QRW�QDWLYH��DQG����ZKRVH�LQWURGXFWLRQ�FDXVHV��
RU�LV�OLNHO\�WR�FDXVH��HFRQRPLF�RU�HQYLURQPHQWDO�KDUP�RU�KDUP�WR�KXPDQ�KHDOWK���$,6�KDYH�HQWHUHG�
RU�PD\�HQWHU�WKH�ODNHV�WKURXJK�YHFWRUV�VXFK�DV�PDULWLPH�FRPPHUFH��H�J���VKLS�EDOODVW���DTXDFXOWXUH��
FDQDOV� DQG�ZDWHUZD\V�� UHFUHDWLRQDO� DFWLYLWLHV�� DQG� WKH� WUDGH�DQG�XVH�RI� OLYH�RUJDQLVPV��7KH�$,6�
6WUDWHJ\�7HDP·V�SODQ�DGGUHVVHV�VSHFLHV�LQYDVLRQ�WKURXJK�WKHVH�YHFWRUV��0RUH�WKDQ�����QRQ�QDWLYH�
DTXDWLF�VSHFLHV�DUH�HVWDEOLVKHG�LQ�WKH�*UHDW�/DNHV��DQG�GXULQJ�WKH�ODVW�VHYHUDO�GHFDGHV�HVWDEOLVKHG�
SRSXODWLRQV� KDYH� EHHQ� GLVFRYHUHG� DW� DQ� DYHUDJH� UDWH� RI�
RQH�HYHU\���PRQWKV���1RW�DOO�RI�WKRVH�VSHFLHV�DUH�LQYDVLYH��
EXW�HFRQRPLF�ORVVHV�LQ�WKH�*UHDW�/DNHV�%DVLQ�IURP�WKRVH�
WKDW�DUH�ZHUH�HVWLPDWHG�LQ������DW������ELOOLRQ�SHU�\HDU��
0RUHRYHU�� ��� SHUFHQW� RI� WKUHDWHQHG� DQG� HQGDQJHUHG�
VSHFLHV�LQ�WKH�8�6��DUH�DW�ULVN��PDLQO\�EHFDXVH�RI�LQYDVLYH�
VSHFLHV��

5HFRPPHQGDWLRQV� EHORZ� DSSO\� RQO\� WR� WKH� 8�6�� :KLOH�
D� KHLJKWHQHG� 8�6�� UHVSRQVH� WR� $,6� LV� ZHOFRPHG� DQG�
RYHUGXH�� WKH� 8�6�� VKRXOG� ZRUN� FORVHO\� ZLWK� &DQDGD� WR�
HQVXUH�FRPPHQVXUDWH�DFWLRQ�RQ�ERWK�VLGHV�RI�WKH�ERUGHU��
HVSHFLDOO\�ZLWK�UHJDUGV�WR�EDOODVW�ZDWHU�FRQWUROV�IRU�VKLSV�

��
*UHDW�/DNHV��>RQOLQH@�85/�KWWS���ZZZ�LDJOU�RUJ�VFLSROLF\�DLV�DLVBLDJOU���SGI�
��5L
&DQ��-��)LVK��$TXDW��6FL����������������
��([HFXWLYH�2UGHU���������KWWS���ZZZ�LQYDVLYHVSHFLHV�JRY�ODZV�HR������SGI�
��0LOOV� �
GXFWLR
LQYDVLYH�VSHFLHV�LQ�WKH�1RUWK�$PHULFDQ�*UHDW�/DNHV�DFFHOHUDWH"��%LR6FLHQFH�������+ROHFN�.7��(/�0LOOV��+-�0DF,VDDF��05�'RFKRGD��
5,�&
/DNHV��%LR6FLHQFH�������������+ROHFN�.7��(/�0LOOV��+-�0DF,VDDF��05�'RFKRGD��DQG�$�5LFFLDUGL��������>/HWWHU@�5HVSRQVH�IURP�
+ROHFN�DQG�FROOHDJXHV��%LR6FLHQFH��������
�
HFRQRPLF�DQG�HQYLURQPHQWDO�DVVHVVPHQW��(QYLURQ��0DQDJH����������²���
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WUDQVLWLQJ�WKH�6W��/DZUHQFH�HLWKHU�LQ�EDOODVW�RU�GHFODULQJ�QR�EDOODVW�RQ�ERDUG��%L�QDWLRQDO�FRRSHUDWLRQ�
LV�UHTXLUHG�WR�SUHYHQW�LQWURGXFWLRQV�RI�$,6�LQWR�WKH�*UHDW�/DNHV�YLD�PDULWLPH�FRPPHUFH��FDQDOV�
DQG�ZDWHUZD\V� �LQFOXGLQJ�/RQJ�/DF� DQG�2JRNL� GLYHUVLRQV�� 6W�� /DZUHQFH� 6HDZD\�� DQG�:HOODQG�
&DQDO���WUDGH�RI�OLYH�RUJDQLVPV��DQG�UHFUHDWLRQDO�DFWLYLWLHV��

))� 'OALSAND-ILESTONES

*RDO��� 3UHYHQW�DOO�QHZ�LQWURGXFWLRQV�RI�$,6�LQWR�WKH�*UHDW�/DNHV�

*RDO��� 6WRS�WKH�VSUHDG�RI�$,6�ZLWKLQ�WKH�EDVLQ��H[WLUSDWH�KDUPIXO�$,6��RU�LI�LPSRVVLEOH��WKHQ��
� FRQWURO�WR�OHYHOV�WKDW�HQVXUH�VXVWDLQDEOH�HFRV\VWHPV�DQG�WKH�VRFLDO��HFRQRPLF�DQG�FXOWXUDO

� � XVHV�WKH\�VXSSRUW�

,QWHULP�0LOHVWRQHV��$�FRPSOHWH�OLVW�RI�DOO�PLOHVWRQHV�GHYHORSHG�WR�PHDVXUH�SURJUHVV�WKURXJK������
WRZDUG�UHDFKLQJ�WKH�JRDOV�LV�LQFOXGHG�LQ�$,6�DSSHQGL[�$��7KH�PRVW�LPSRUWDQW�LQWHULP�PLOHVWRQHV�
VXSSRUWLQJ�WKH�UHFRPPHQGDWLRQV�DUH�WR�

(QDFW�FRPSUHKHQVLYH�IHGHUDO�OHJLVODWLRQ�� OHJLVODWLRQ�WKDW�ZRXOG�LQFRUSRUDWH�DOO�RI�
WKH�WHUPV�FRQWDLQHG�LQ�6�������+�5�������DQG������DV�LQWURGXFHG�LQ�WKH����WK�&RQJUHVV��
FROOHFWLYHO\�WKH� ³1$,6$��ZLWK�PRGLÀFDWLRQV�DV�RXWOLQHG�
LQ�UHFRPPHQGDWLRQ�����WR�DXWKRUL]H�DQG�IXQG�$,6�SURJUDPV���
3URYLGH�H[SDQGHG�IHGHUDO�VXSSRUW�IRU�$,6�UHVHDUFK�DQG�RXWUHDFK�SURJUDPV��DQG�
'HYHORS�D�ELQDWLRQDO�SODQ�RI�DFWLRQ�WR�SUHYHQW�DGGLWLRQDO�VSHFLHV�LQYDVLRQV��DQG�FRQWURO�
HVWDEOLVKHG�SRSXODWLRQV�RI�WKH�PRVW�GDPDJLQJ�$,6��

)))� 2ECOMMENDATIONS

7KH� $,6� 6WUDWHJ\� 7HDP� RIIHUV� WKH� IROORZLQJ� ÀYH� UHFRPPHQGDWLRQV�� $� FRPSOHWH� OLVW� RI�
UHFRPPHQGDWLRQV� LV� LQFOXGHG� DV� $SSHQGL[� $�� 'ROODU� ÀJXUHV� KDYH� EHHQ� LQFOXGHG� LQ� WKH�
UHFRPPHQGDWLRQV��ZKHUH�DYDLODEOH��7KH�GROODU�DPRXQWV�SURYLGHG�DUH�RIWHQ�LQFRPSOHWH�HVWLPDWHV��
PRUH�UHDOLVWLF�ÀJXUHV�VKRXOG�EH�GHYHORSHG��

�	3HIPANDBARGEMEDIATEDINTRODUCTIONSANDSPREADOF!)3INTHE'REAT,AKESSHOULDBE
ELIMINATED�THROUGHTHEIMMEDIATEPROMULGATIONOFENVIRONMENTALLYPROTECTIVESTANDARDSFOR
BALLASTWATER�ANDTHEIMPLEMENTATIONOFEFFECTIVESHIPBOARDTREATMENTSANDMANAGEMENT
MEASURES�3PECIlCALLY�

,PPHGLDWHO\�UHTXLUH��YHULI\��DQG�HQIRUFH��LQ� WKH�FXUUHQW�VKLSSLQJ�VHDVRQ�XQGHU�H[LVWLQJ�
DXWKRULWLHV�� WKDW� RFHDQ�JRLQJ� YHVVHOV� LQ� WKH� QR� EDOODVW� RQ� ERDUG� FRQGLWLRQ� �12%2%��
LPSOHPHQW�SUDFWLFHV�WKDW�DUH�DQ�LPSURYHPHQW�RYHU�FXUUHQW�SUDFWLFHV���
,PPHGLDWHO\�UHTXLUH��YHULI\��DQG�HQIRUFH�EHVW�SHUIRUPLQJ�VKLS�ERDUG�EDOODVW�ZDWHU�WUHDWPHQW�
DQG�KXOO�PDQDJHPHQW�PHWKRGV�IRU�RFHDQ�JRLQJ�YHVVHOV��ZLWK�D�VHW�DSSURYDO�SHULRG���ZLWK�
FRQWLQXHG�XSZDUG�UDWFKHWLQJ�RI�WKH�WUHDWPHQW�ÁRRU�DV�WUHDWPHQW�SHUIRUPDQFH�LPSURYHV��
$SSURYHG�WUHDWPHQW�PXVW�EH�WR�DQ�HQYLURQPHQWDOO\�SURWHFWLYH�VWDQGDUG�E\��������
,PPHGLDWHO\� UHTXLUH� PRQLWRULQJ�� UHSRUWLQJ�� DQG� SXEOLF� GLVVHPLQDWLRQ� RI� DOO� EDOODVWLQJ�
DFWLYLWLHV�� SUHYHQWLRQ� SUDFWLFHV�� DQG� RXWFRPHV� VXFK� WKDW� SURJUHVV� WRZDUG� WKH� JRDO� LV�
PHDVXUDEOH�DQG�HQIRUFHPHQW�SUDFWLFDO��
5HYLHZ� DQG� DSSO\� EHVW�SHUIRUPLQJ� EDOODVW� ZDWHU�PDQDJHPHQW� SUDFWLFHV� WR� QRQ�RFHDQ�
JRLQJ�YHVVHOV�RSHUDWLQJ�H[FOXVLYHO\�ZLWKLQ�WKH�*UHDW�/DNHV��LQFOXGLQJ�DSSOLFDWLRQ�RI�EDOODVW�
ZDWHU�WUHDWPHQW�IRU�QHZ�VKLSV��WR�HOLPLQDWH�WKH�VSUHDG�RI�$,6�DOUHDG\�LQWURGXFHG�LQWR�WKH�
V\VWHP��DQG�

�

�
�

�

�

�

�

�� 7KH� 6WHHULQJ� &RPPLWWHH� RI� WKH� &ROODERUDWLRQ� KDV� UHTXHVWHG� WKH� 6WUDWHJ\� 7HDPV� SXW� IRUZDUG� UHFRPPHQGDWLRQV� WKDW� FDQ� EH�
LPSOHPHQWHG�HYHQ�EHIRUH�WKH�SURFHVV�LV�ÀQDOL]HG�LQ�'HFHPEHU��������7KH�$,6�6WUDWHJ\�7HDP�UHFRPPHQGV�WKLV�DFWLRQ�RQ�12%2%V�
DV�RQH�IRU�LPPHGLDWH�LPSOHPHQWDWLRQ�
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,PPHGLDWHO\� DQG� VLJQLÀFDQWO\� H[SDQG� UHVHDUFK�� WHVWLQJ�� DQG� HYDOXDWLRQ� RI� SROLFLHV� DQG�
WHFKQRORJLHV�DV�DOWHUQDWLYHV�WR�RQ�ERDUG�WUHDWPHQW��$OWHUQDWLYHV�WR�EH�LQYHVWLJDWHG�VKRXOG�
LQFOXGH� �EXW� QRW� EH� OLPLWHG� WR�� FDUJR� WUDQVIHU�� VKRUH�EDVHG� WUHDWPHQW�� XVH� RI� &OHDQ�
:DWHU�$FW� GLVFKDUJH� SHUPLWV�� DQG� VWDWH�UHJLRQDO� DFWLRQV�� 3URJUDPV� XQGHU�ZKLFK� WKHVH�
LQYHVWLJDWLRQV� FDQ�EH� FRQGXFWHG� LQFOXGH� WKH�%DOODVW�:DWHU�7HFKQRORJ\�'HPRQVWUDWLRQ�
3URJUDP�DQG�WKH�(QYLURQPHQWDO�7HFKQRORJ\�9HULÀFDWLRQ�3URJUDP��7KHVH�LQYHVWLJDWLRQV�
ZLOO�KDVWHQ�GHYHORSPHQW�RI�HIIHFWLYH�VKLSERDUG�WUHDWPHQW�V\VWHPV��,I�VKLS�ERDUG�WUHDWPHQWV�
DUH�VKRZQ�WR�EH�LQDGHTXDWH��WKH�WHDP�UHFRPPHQGV�LPSOHPHQWDWLRQ�E\������RI�HIIHFWLYH�
DOWHUQDWLYHV�WKDW�SURKLELW�EDOODVW�ZDWHU�IURP�RFHDQ�JRLQJ�VKLSV�IURP�EHLQJ�GLVFKDUJHG�LQWR�
WKH�*UHDW�/DNHV��

5DWLRQDOH���7KH�IDLOXUH�WR�LQVWDOO�PHDQLQJIXO�DQG�HQIRUFHDEOH�UHJXODWLRQV�IRU�WUHDWPHQW�RI�EDOODVW�
ZDWHU�IURP�EDOODVWHG�DQG�12%2%�RFHDQ�JRLQJ�VKLSV�UHPDLQV�D�PDMRU�LQKLELWRU�IRU�DFKLHYLQJ�WKH�
SURWHFWLRQ�DQG�UHVWRUDWLRQ�RI�WKH�*UHDW�/DNHV��0RUHRYHU��VRPH�$,6�KDYH�OLPLWHG�PHDQV�WR�GLVSHUVH�
WKURXJKRXW�WKH�/DNHV�ZLWKRXW�WKH�KHOS�RI�VKLSV��&OHDUO\��WKH�VWDWXV�TXR�LV�XQDFFHSWDEOH�DQG�GRHV�
QRW�SURWHFW�WKH�*UHDW�/DNHV��2FHDQ�JRLQJ�VKLSV�DUH�WKH�SULPH�YHFWRU�IRU�$,6�LQWURGXFWLRQV�LQWR�WKH�
ZDWHUV�RI�WKH�*UHDW�/DNHV��VR�VWRSSLQJ�WKRVH�LQWURGXFWLRQV�LV�D�WRS�SULRULW\��$OVR��SUHYHQWLQJ�WKH�
VSUHDG�RI�$,6�E\�WKH�*UHDW�/DNHV�VKLSSLQJ�LQGXVWU\�LV�DOVR�D�SULRULW\��VR�EDOODVW�ZDWHU�PDQDJHPHQW�
SUDFWLFHV�IRU�VKLSV�WKDW�RSHUDWH�ZLWKLQ�WKH�*UHDW�/DNHV�VKRXOG�EH�UHYLHZHG�DQG�PRGLÀHG��4XLFN�
SDVVDJH�DQG�LPPHGLDWH�LPSOHPHQWDWLRQ�RI�FRPSUHKHQVLYH�IHGHUDO�OHJLVODWLRQ�LV�UHTXLUHG�WR�SUHYHQW�
VKLS�PHGLDWHG�LQWURGXFWLRQV�RI�$,6�LQWR�WKH�*UHDW�/DNHV��7KH�JRYHUQPHQW�KDV�VLJQLÀFDQW�DXWKRULW\�
XQGHU�H[LVWLQJ�ODZ�WR�WDNH�LPPHGLDWH�DFWLRQ��SDUWLFXODUO\�LQ�WKH�PDQDJHPHQW�RI�12%2%�VKLSV��6KLS�
ERDUG�WUHDWPHQW�DFWLRQV�PXVW�EH�IXOO\�LPSOHPHQWHG�QRZ��DQG�HYDOXDWHG�ZHOO�LQ�DGYDQFH�RI�������
7KLV�ZLOO�UHTXLUH� LPPHGLDWH�DFWLRQ�E\�WKH�&RDVW�*XDUG�WR�SURPXOJDWH�EDOODVW�ZDWHU�UHJXODWLRQV��
,Q�DGGLWLRQ��UHVHDUFK�DQG�SODQQLQJ�RQ�DOWHUQDWLYHV�LV�QHHGHG�LPPHGLDWHO\�VR�WKDW�PHWKRGV�PD\�EH�
DSSOLHG�E\�������LQ�WKH�HYHQW�EHVW�SHUIRUPLQJ�VKLS�ERDUG�WUHDWPHQW�IDLOV�WR�IXOO\�SURWHFW�WKH�*UHDW�
/DNHV�DQG�WKH�QDWLRQ��

&RVW���������PLOOLRQ�DQQXDOO\�IRU�ÀYH�\HDUV��

�	 &EDERAL� STATE� AND�OR LOCAL GOVERNMENTS MUST ENACT MEASURES THAT ENSURE THE REGION�S
CANALSANDWATERWAYSARENOTAVECTORFOR!)3�INCLUDINGFULLFEDERALFUNDINGOFTHE#HICAGO
3AN3HIP#ANALBARRIERANDTHESEALAMPREYCONTROLPROGRAM�3PECIlCRECOMMENDATIONSARE
TO�

&RPSOHWH�FRQVWUXFWLRQ�RI�EDUULHU�,,��PDNH�EDUULHU�,�SHUPDQHQW��SURYLGH�IHGHUDO�IXQGV�WR�
RSHUDWH�ERWK�GLVSHUVDO�EDUULHUV�LQ�WKH�&KLFDJR�:DWHUZD\�V\VWHP��DQG�FRPSOHWH�D�VWXG\�RI�
RSWLRQV�IRU�SHUPDQHQW�K\GURORJLFDO�DQG�RU�ELRORJLFDO�VHSDUDWLRQ�RI�WKH�*UHDW�/DNHV�DQG�
0LVVLVVLSSL�5LYHU�V\VWHPV��
)XOO\�H[DPLQH�RSWLRQV�DQG�WKHLU�HFRQRPLF�EHQHÀWV�DQG�FRVWV�WR�SUHYHQW�WKH�VSUHDG�RI�$,6�
YLD�WKH�/DNH�&KDPSODLQ�&DQDO�DQG�RWKHU�FDQDO�V\VWHPV�OLQNLQJ�WKH�*UHDW�/DNHV�ZLWK�RWKHU�
EDVLQV��
&ORVH�RU�PRGLI\��WKURXJK�WKH�XVH�RI�SK\VLFDO�EDUULHUV�RU�FRQWURO�VWUXFWXUHV��FDQDOV�WKDW�KDYH�
IDOOHQ�LQWR�GLVXVH�RU�GLVUHSDLU³LI�UHEXLOW��SUHYHQW�SDVVDJH�RI�DTXDWLF�LQYDVLYH�VSHFLHV��
3URKLELW�GHYHORSPHQW�RI�QHZ�FURVV�GUDLQDJH�EDVLQ�FRQQHFWLRQV���
$GGUHVV�LQWHUPLWWHQW�ÁRRG�UHODWHG�FRQQHFWLRQV��
,QLWLDWH�PHDVXUHV�WR�SUHYHQW�RU�UHGXFH�WKH�PRYHPHQW�RI�$,6�LQWR�VWUHDP�VHJPHQWV�RSHQHG�
XS�E\�GDP�LPSHGLPHQW�UHPRYDO�RU�FXOYHUW�FRQVWUXFWLRQ��DQG�IXOO\�FRQVLGHU�EHQHÀWV�WR�
QDWLYH� VSHFLHV� DQG� LPSDFWV� IURP� $,6� ZKHQ� HYDOXDWLQJ� FRVW�EHQHÀWV� RI� SURSRVHG� ÀVK�
SDVVDJH�SURMHFWV��
'HYHORS�DQG�LPSOHPHQW�$,6�PRQLWRULQJ�SODQV�WR�SURYLGH�FRPSUHKHQVLYH�PRQLWRULQJ�DQG�
UHSRUWLQJ�RI�$,6�WKURXJK�WKH�FDQDO�YHFWRU��DQG�
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)XOO\�IXQG�WKH�*UHDW�/DNHV�)LVKHU\�&RPPLVVLRQ·V�VHD�ODPSUH\�FRQWURO�SURJUDP��

5DWLRQDOH��$�XQLÀHG��IHGHUDO��DSSURDFK�LV�SUHIHUUHG��EXW�VRPH�FDQDOV�DQG�ZDWHUZD\V�DUH�XQGHU�VWDWH�
RU�ORFDO�MXULVGLFWLRQ�WKDW�ZLOO�UHTXLUH�VWDWH�RU�ORFDO�OHJLVODWLRQ��&DQDOV�IDFLOLWDWH�WKH�FRQYH\DQFH�RI�EXON�
JRRGV�DQG�FRPPRGLWLHV�DQG�DUH�XVHG�IRU�UHFUHDWLRQDO�DFWLYLWLHV��EXW�WKH\�DOVR�IDFLOLWDWH�WKH�VSUHDG�RI�
$,6�E\�DOORZLQJ�FURVV�EDVLQ�WUDQVIHU�EHWZHHQ�ZDWHUVKHGV��&DQDO�FORVXUH�FDQ�UH�HVWDEOLVK�WKH�QDWXUDO�
JHRJUDSKLF�VHSDUDWLRQ�RI�WKH�*UHDW�/DNHV�IURP�RWKHU�GUDLQDJH�EDVLQV��:RUN�WR�FRPSOHWH�WKH�EDUULHU�
V\VWHP�RQ�WKH�&KLFDJR�:DWHUZD\�LV�PRYLQJ�IRUZDUG��DQG�SURYLVLRQV�VXSSRUWLQJ�WKLV�SURMHFW�H[LVW�
LQ�WKH�SHQGLQJ�1$,6$�OHJLVODWLRQ�DQG�LQ�WKH�6HQDWH�YHUVLRQ�RI�WKH�:DWHU�5HVRXUFHV�'HYHORSPHQW�
$FW�RI�������6��������1HZ�OHJLVODWLRQ�LV�QHHGHG�WR�VWXG\�RSWLRQV�IRU�K\GURORJLFDO�VHSDUDWLRQ�DQG�
WR�DGGUHVV�LVVXHV�LQ�RWKHU�FDQDOV��SDUWLFXODUO\�LQ�XQ�XVHG�ZDWHUZD\V��([LVWLQJ�FDQDOV�DQG�ZDWHUZD\V�
VKRXOG�LQFOXGH�GLVSHUVDO�EDUULHUV��ÁRRG�FRQWURO�EDUULHUV��SK\VLFDO�EDUULHUV��DQG�RWKHU�SURYLVLRQV�WR�
HQVXUH�K\GURORJLF�VHSDUDWLRQ�RI�KLVWRULFDOO\�GLVFRQQHFWHG�ZDWHUVKHGV��:KHUHYHU�SRVVLEOH��FDQDOV�
WKDW�KDYH�IDOOHQ�RXW�RI�XVH�VKRXOG�QRW�EH�LPSURYHG�DQG��LQ�IDFW��VKRXOG�FRQWDLQ�SK\VLFDO�EDUULHUV�
WR�SUHYHQW�WKH�IUHH�ÁRZ�RI�RUJDQLVPV��'DP�UHPRYDO��ZKLOH�RIWHQ�DQ�LPSRUWDQW�HOHPHQW�RI�KDELWDW�
UHKDELOLWDWLRQ��VKRXOG�EH�GRQH�FDUHIXOO\��ZLWK�IXOO�FRRUGLQDWLRQ�RI�IHGHUDO��VWDWH��DQG�ORFDO�DJHQFLHV��
VR�DV�QRW� WR�VROYH�RQH�SUREOHP�E\�FUHDWLQJ�DQRWKHU��DQ�$,6�SDWKZD\��7KH�VHD� ODPSUH\�FRQWURO�
SURJUDP��VXFFHVVIXOO\�FDUULHG�RXW�E\�WKH�*UHDW�/DNHV�)LVKHU\�&RPPLVVLRQ��VKRXOG�EH�IXOO\�IXQGHG�
VR�WKDW�WKLV�VSHFLHV��ZKLFK�HQWHUHG�WKH�V\VWHP�WKURXJK�FDQDOV��UHPDLQV�XQGHU�VXSSUHVVLRQ��

&RVW������PLOOLRQ�DQQXDOO\�IRU�ÀYH�\HDUV��

�	&EDERALANDSTATEGOVERNMENTSMUSTTAKEIMMEDIATESTEPSTOPREVENTTHEINTRODUCTIONAND
SPREADOF!)3THROUGHTHETRADEANDPOTENTIALRELEASEOFLIVEORGANISMS�3PECIlCALLY�

'HYHORS� D� OLVW� RI� VSHFLHV� RI� FRQFHUQ� IRU� WKH� *UHDW� /DNHV� EDVLQ� DQG� DQ� LPPHGLDWH�
PRUDWRULXP�E\�WKH�6WDWHV�RQ�WKH�WUDGH�RI�VSHFLHV�RQ�WKDW�OLVW��XQWLO�WKH�VSHFLHV�DUH�VFUHHQHG�
DQG�DSSURYHG�IRU�WUDGH���
,PSOHPHQW�SURYLVLRQV�RI�WKH�SHQGLQJ�1$,6$�OHJLVODWLRQ��DV�LQWURGXFHG��WKDW�HVWDEOLVK�D�
IHGHUDO�VFUHHQLQJ�SURFHVV�IRU�RUJDQLVPV�SURSRVHG�IRU�WUDGH�����
0RGLI\� WKH� SHQGLQJ� 1$,6$� OHJLVODWLRQ� PDQGDWLQJ� WKDW� WKH� VFUHHQLQJ� SURFHVV� VKRXOG�
FODVVLI\�VSHFLHV�SURSRVHG�IRU�WUDGH�LQWR�WKUHH�OLVWV³SURKLELWHG��SHUPLWWHG��DQG�FRQGLWLRQDOO\�
SURKLELWHG�SHUPLWWHG��
0RGLI\�1$,6$� WR� FOHDUO\� VWDWH� WKDW� WKH� VFUHHQLQJ� SURFHVV� HVWDEOLVKHG�PXVW� SODFH� WKH�
EXUGHQ�RI�SURRI�RI�QRQ�LQMXULRXVQHVV�RQ�WKH�LPSRUWHU��
$OORFDWH� VXIÀFLHQW� UHVRXUFHV� WR� KHLJKWHQ� WKH� QXPEHU� RI� VSHFLHV� XQGHU� WKH� /DFH\� $FW�
DV�´LQMXULRXV�µ�WR�SUHYHQW�WKH�LQWHUVWDWH�WUDQVSRUWDWLRQ�RI�KDUPIXO�VSHFLHV��WKH�)LVK�DQG�
:LOGOLIH�6HUYLFH�):6�VKRXOG�OLVW�EODFN��ELJKHDG��DQG�VLOYHU�FDUSV�DV� LQMXULRXV�XQGHU�WKH�
/DFH\�$FW��
6LJQLÀFDQWO\�LQFUHDVH�UHVRXUFHV�IRU�WKH�HQIRUFHPHQW�RI�ODZV�JRYHUQLQJ�WKH�WUDGH�RI�OLYH�
RUJDQLVPV��DQG��
'HYHORS�DQG�LPSOHPHQW�ULVN�PRGHOV�IRU�RUJDQLVPV�LQ�DTXDFXOWXUH��

5DWLRQDOH�� 7KH� WUDGH� RI� OLYH� RUJDQLVPV� LV� YLEUDQW��+XQGUHGV� RI�PLOOLRQV� RI� ÀVK� DQG� KXQGUHGV�
RI� WKRXVDQGV�RI� LQYHUWHEUDWHV��SODQWV�� DQG�RWKHU�RUJDQLVPV�DUH� WUDGHG� OLYH�HDFK�\HDU��+RZHYHU��
VHULRXV�SUREOHPV�DQG�PDQ\�ORRSKROHV�LQ�WKH�WUDGH�UHJLPH�H[LVW��,Q�PDQ\�FDVHV��WUDGH�LV�XQUHJXODWHG��
IDFLOLWDWLQJ�LPSRUWDWLRQ��LQWHUVWDWH�FRPPHUFH��DQG�WUDGH�DPRQJ�WKH�SDWKZD\V�WKDW�SRVH�WKH�JUHDWHVW�
ULVN�IRU�LQWURGXFWLRQ�RI�LQYDVLYH�VSHFLHV�LQWR�WKH�*UHDW�/DNHV�HFRV\VWHP��7KLV�UHFRPPHQGDWLRQ�LV�
GHVLJQHG�WR�FORVH�WKH�ORRSKROHV�LQ�WKH�WUDGH�UHJLPH��,W�FDOOV�IRU�DQ�LPPHGLDWH�OLVWLQJ�RI�VSHFLHV�DQG�
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�

���)RU�SUHGLFWLRQV�DERXW�ZKLFK�ÀVK�VSHFLHV�IURP�(XUDVLD�ZRXOG�EH�PRVW�GDPDJLQJ�WR�WKH�*UHDW�/DNHV��DQG�WKXV�IRU�LQVLJKWV�LQWR�DQ�
LPPHGLDWH�FDQGLGDWH�OLVW�IRU�GDPDJLQJ�VSHFLHV�WKDW�VKRXOG�EH�OLVWHG�LQ�WKH�/DFH\�$FW��VHH��.RODU��&�6��DQG�'�0��/RGJH��������(FRORJLFDO�
SUHGLFWLRQV�DQG�ULVN�DVVHVVPHQWV�IRU�DOLHQ�VSHFLHV�� ���������������
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D�VWDWH�PRUDWRULXP�RQ�WUDGH�RI�WKRVH�VSHFLHV��,W�VXSSRUWV�WKH�SURYLVLRQV�RI�1$,6$�WKDW�HVWDEOLVK�D�
VFUHHQLQJ�SURFHVV�DQG�LW�SURSRVHV�WKDW�WKH�VFUHHQLQJ�SURFHVV�EH�EDVHG�RQ�D�WKUHH�OLVW�DSSURDFK��7KH�
UHFRPPHQGDWLRQ�DOVR�LPSURYHV�WKH�LPSOHPHQWDWLRQ�RI�NH\�IHGHUDO�ODZV�WKDW�UHVWULFW�WKH�LQWHUVWDWH�
WUDQVSRUWDWLRQ�RI�LQMXULRXV�VSHFLHV�DQG�FDOOV�IRU�LQFUHDVHG�ODZ�HQIRUFHPHQW�WR�HQVXUH�WKH�ODZV�DUH�
LPSOHPHQWHG�SURSHUO\��8QGHUO\LQJ� WKH� UHFRPPHQGDWLRQ� LV� WKH� UHTXLUHPHQW� WKDW� WKH� EXUGHQ�RI�
SURRI�GHPRQVWUDWLQJ�WKDW�DQ�RUJDQLVP�LV�QRW�LQMXULRXV�EH�SODFHG�RQ�SHUVRQ�V��ZKR�SURSRVHV�WR�
LPSRUW�LW��:KHQ�WKH�VFUHHQLQJ�SURFHVV�LV�GHYHORSHG�SXUVXDQW�WR�1$,6$��LW�ZLOO�EH�LPSRUWDQW�WR�
SODFH�WKH�EXUGHQ�RI�SURRI�RQ�WKH�LPSRUWHU��3ODFLQJ�WKH�EXUGHQ�RQ�WKH�JRYHUQPHQW�WR�GHPRQVWUDWH�
LQMXULRXVQHVV��ZKLFK�RFFXUV�XVXDOO\�DIWHU�LW�LV�WRR�ODWH�WR�DGGUHVV�WKH�SUREOHP��LI�DW�DOO��GRHV�OLWWOH�WR�
FRQWDLQ�WKH�VSUHDG�RI�$,6�WKURXJK�WUDGH��DQG�GRHV�QRW�SURWHFW�WKH�*UHDW�/DNHV��

&RVW�������PLOOLRQ�DQQXDOO\�IRU�ÀYH�\HDUV��

�	%STABLISHA'REAT,AKES!QUATIC )NVASIVE3PECIES )NTEGRATED-ANAGEMENT0ROGRAM TO
IMPLEMENTRAPIDRESPONSE�CONTROL�ANDMANAGEMENTPROGRAMSANDASSESSTHEEFFECTIVENESS
OFTHOSEPROGRAMS�4HISPROGRAM�WHICHWILLREQUIREAUTHORIZATION�MUST�

$OORFDWH� IXQGV� IRU� GHYHORSPHQW� DQG� LPSOHPHQWDWLRQ� RI� 6WDWH� DQG� ,QWHUVWDWH� $TXDWLF�
1XLVDQFH�6SHFLHV�0DQDJHPHQW�3ODQV�WKURXJK�WKH�$TXDWLF�1XLVDQFH�6SHFLHV�7DVN�)RUFH��
ZLWK� D�SDUWLFXODU� HPSKDVLV�RQ� WKH� LPPHGLDWH�XVH�RI� WHFKQLTXHV� WR� FRQWURO�RU� VORZ� WKH�
VSUHDG�RI�$,6���
'HYHORS�YROXQWDU\�DJUHHPHQWV�DQG�FRGHV�RI�EHVW�SUDFWLFHV�IRU�LQGXVWULDO�WUDGH�JURXSV���
(QFRXUDJH� LQYHVWLJDWLRQ� RI� HFRQRPLF� UHTXLUHPHQWV� DQG� LQFHQWLYHV� �H�J��� ERQGV� RU�
LQVXUDQFH��WR�SUHYHQW�QHZ�LQWURGXFWLRQV��
(VWDEOLVK�D�UHYROYLQJ�IXQG�IRU�UDSLG�UHVSRQVH�DFWLRQV���
(VWDEOLVK�DQ�LQWHUDJHQF\��*UHDW�/DNHV�)HGHUDO�5DSLG�5HVSRQVH�7HDP��WKDW�ZLOO�FRQGXFW�
DFWLYLWLHV�RQ�IHGHUDO�ODQGV��DQG�LQ�RWKHU�ORFDWLRQV�ZLWK�6WDWH��7ULEDO��DQG�ORFDO�FRRSHUDWLRQ��
DQG�
$OORFDWH�IXQGV�WR�LPSOHPHQW�D�V\VWHP�RI�HQKDQFHG�PRQLWRULQJ�DQG�HFRORJLFDO�VXUYH\V�LQ�
WKH�*UHDW�/DNHV���
6XSSRUW� DGGLWLRQDO� UHVHDUFK� WR� GHYHORS� DQG� LPSOHPHQW� QHZ� FRQWURO� PHWKRGV� IRU�
XQFRQWUROOHG�VSHFLHV�RI�FRQFHUQ��
(VWDEOLVK�D�FRRUGLQDWHG�GDWD�PDQDJHPHQW�V\VWHP��WKURXJK�WKH�6PLWKVRQLDQ�,QVWLWXWLRQ��WKH�
*UHDW�/DNHV�(QYLURQPHQWDO�5HVHDUFK�/DERUDWRU\��RU�RWKHU�VXLWDEOH�HQWLW\��WR�GHYHORS�DQ�
DFFHVVLEOH��LQWHJUDWHG��DQG�FHQWUDOL]HG�GDWDEDVH�WKDW�DOORZV�IRU�WKH�UHSRUWLQJ�DQG�WUDFNLQJ�
RI�$,6�LQIHVWDWLRQV��DQG�
(QVXUH� RYHUDOO� FRRUGLQDWLRQ� DQG� DFFRXQWDELOLW\� WKURXJK� WKH� ,QYDVLYH� 6SHFLHV� &RXQFLO��
LQFOXGLQJ�GHYHORSLQJ�UHJXODU�DQG�FRPSUHKHQVLYH�UHSRUWV�VXPPDUL]LQJ�WKH�VWDWXV�RI�$,6�
DFWLYLWLHV� �LQFOXGLQJ� WKRVH� RI� WKH�$TXDWLF�1XLVDQFH� 6SHFLHV�7DVN� )RUFH� DQG� WKH�*UHDW�
/DNHV�3DQHO�RQ�$16�LQ�LPSOHPHQWLQJ�WKH�1DWLRQDO�,QYDVLYH�6SHFLHV�0DQDJHPHQW�3ODQ���
IRUPXODWLQJ�D�FRPSOHWH�$,6�IHGHUDO�EXGJHW�UHTXHVW��RYHUVHHLQJ�SURJUHVV�LQ�DGGUHVVLQJ�$,6��
HYDOXDWLQJ�WKH�FROOHFWLYH�UHVSRQVH�WR�$,6��DQG�FRPPXQLFDWLQJ�$,6�QHHGV�DQG�SUREOHPV�WR�
&RQJUHVV�DQG�WKH�SXEOLF��7KH�1DWLRQDO�,QYDVLYH�6SHFLHV�0DQDJHPHQW�3ODQ�VKRXOG�LQFOXGH�
VSHFLÀF�IRFXV�RQ�$,6�LQ�WKH�*UHDW�/DNHV��

5DWLRQDOH�� 7KH� *RYHUQPHQW� $FFRXQWDELOLW\� 2IÀFH� �IRUPHUO\� WKH� *HQHUDO� $FFRXQWLQJ� 2IÀFH��
REVHUYHG�WKDW�PRUH�WKDQ����IHGHUDO�DJHQFLHV�LQ�WHQ�GHSDUWPHQWV�DUH�LQYROYHG�LQ�$,6�PDQDJHPHQW�
DQG�WKDW�6WDWHV�DOVR�SOD\�D�VLJQLÀFDQW�UROH�����DQG�PXFK�EHWWHU�FRRUGLQDWLRQ�RI�IHGHUDO��VWDWH��DQG�
ORFDO�DFWLRQV�LV�QHHGHG��2QH�HQWLW\�VKRXOG�EH�HPSRZHUHG�WR�FRRUGLQDWH�WKH�$,6�DFWLRQV�LQ�WKH�*UHDW�
/DNHV��)RU�H[DPSOH��ÀIW\�\HDUV�DJR�WKH�JRYHUQPHQWV�RI�WKH�8�6��DQG�&DQDGD�PDQGDWHG�DQG�IXQGHG�

�

�
�
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�

��� *RYHUQPHQW� $FFRXQWDELOLW\�2IÀFH� �IRUPHUO\�*HQHUDO� $FFRXQWLQJ�2IÀFH��� ������ ,QYDVLYH� 6SHFLHV�� &OHDUHU� )RFXV� DQG�*UHDWHU�
&RPPLWPHQW�1HHGHG�WR�(IIHFWLYHO\�0DQDJH�WKH�3UREOHP��5HSRUW�*$2������
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WKH�GHYHORSPHQW�RI�VXFFHVVIXO�FRQWURO�WHFKQLTXHV�IRU�VHD�ODPSUH\V��$�VLPLODU�PDQGDWH�LV�UHTXLUHG�
IRU�RWKHU�$,6��3DUW�RI�LPSURYHG�FRRUGLQDWLRQ�LV�WKH�V\VWHPDWLF�FROOHFWLRQ�DQG�IUHH�GLVVHPLQDWLRQ�RI�
$,6�LQIRUPDWLRQ��7KHUH�PXVW�EH�D�FHQWUDO�SODFH�IRU�WKH�SXEOLF��UHVHDUFKHUV��PDQDJHUV��DQG�RWKHUV�WR�
UHSRUW�$,6�LQIHVWDWLRQV��7KLV�LQIRUPDWLRQ��LQ�WXUQ��VKRXOG�EH�DYDLODEOH�WR�DQ\RQH�DQG�VKRXOG�EH�XVHG�
LQ�LPSOHPHQWLQJ�$,6�SURJUDPV��7R�DFKLHYH�EHWWHU�GHWHFWLRQ�DQG�PDQDJHPHQW�RI�$,6��6WDWHV�DQG�
WKH�IHGHUDO�JRYHUQPHQW�PXVW�FRRSHUDWH�LQ�WKH�GHYHORSPHQW�RI�$,6�PDQDJHPHQW�SODQV��LQFOXGLQJ�
SODQV�DOORZLQJ�IRU�PRQLWRULQJ��UDSLG�UHVSRQVH��DQG�FRQWURO��0RUHRYHU��FRGHV�RI�EHVW�SUDFWLFHV�IRU�
LQGXVWU\�DQG�WKH�XVH�RI�HFRQRPLF�LQFHQWLYHV��IRU�H[DPSOH�LQVXUDQFH�DQG�SRVWLQJ�RI�ERQGV�SULRU�
WR� HQJDJLQJ� LQ�SUDFWLFHV�ZKHUH� WKHUH� LV� D� ULVN�RI�XQLQWHQWLRQDO� UHOHDVH��ZRXOG� VLJQLÀFDQWO\�KHOS�
LQGXVWU\�SDUWLFLSDWH�LQ�$,6�PDQDJHPHQW��:KHQ�DQ�$,6�LV�ÀUVW�GHWHFWHG�LQ�WKH�*UHDW�/DNHV��6WDWHV�
DQG�WKH�IHGHUDO�JRYHUQPHQW�PXVW�EH�SUHSDUHG�ZLWK�SUH�DSSURYHG�SODQV�DQG�IXQGV�WR�PRXQW�D�UDSLG�
UHVSRQVH�DFWLRQ��,PSOHPHQWLQJ�DQ�LQWHJUDWHG�SHVW�PDQDJHPHQW�SURJUDP�LQ�WKH�*UHDW�/DNHV�ZLOO�
UHVXOW�LQ�LPPHGLDWH�FRVW�HIIHFWLYH�EHQHÀWV�����

&RVW������PLOOLRQ�DQQXDOO\�IRU�ÀYH�\HDUV��

�	&EDERAL�STATEANDTRIBALAGENCIES�ACADEMICINSTITUTIONSANDOTHERORGANIZATIONSSHOULD
RECEIVEADEQUATESUPPORTTOCONDUCTANDEVALUATECOSTEFFECTIVE!)3VECTORSPECIlCOUTREACH
ANDEDUCATIONPROGRAMS�4HESEPROGRAMSSHOULDFOCUSONBEHAVIORCHANGEANDRESPONSIBILITY
OFRESOURCEUSERS�3PECIlCALLY�THEFOLLOWINGACTIONSSHOULDBETAKEN�

6XSSRUW�SURJUDPV�WKDW�HGXFDWH�*UHDW�/DNHV�ERDWHUV�DQG�DQJOHUV�RQ�KRZ�WR�WDNH�SUHYHQWLYH�
DFWLRQV�DJDLQVW�$,6��
&RQWLQXH�$,6�IRFXVHG�+D]DUG�$QDO\VLV�DQG�&ULWLFDO�&RQWURO�3RLQW��+$&&3��WUDLQLQJ�DQG�
SODQ� LPSOHPHQWDWLRQ� IRU� UHVHDUFK�DQG�PDQDJHPHQW� DJHQFLHV�ZLWKLQ� DQG�RXWVLGH�RI� WKH�
*UHDW�/DNHV�EDVLQ��
6XSSRUW�D�SURJUDP�WKDW�HGXFDWHV�DOO�IDFHWV�RI�WKH�*UHDW�/DNHV�PDULWLPH�FRPPHUFH�LQGXVWU\�
LQFOXGLQJ�SRUWV��FDUULHUV��VKLSSHUV��PDULQHUV��UHVRXUFH�XVHUV�DQG�XVHUV�RI�JRRGV�SURGXFHG�
IURP�FDUJRHV�WUDQVSRUWHG�WR�DQG�IURP�WKH�*UHDW�/DNHV�E\�VKLSV��DERXW�WKH�XUJHQF\�DQG�
FRVW�HIIHFWLYHQHVV�RI�SUHYHQWLQJ�FRQWDLQLQJ�$,6�� WKH� VWDWXV�RI�SUHYHQWLRQ�� DQG�ZKDW� LV�
QHHGHG�WR�DGYDQFH�SUHYHQWLRQ��DQG��
6XSSRUW�D�QHZ�FRPSUHKHQVLYH�$,6�2UJDQLVPV�LQ�7UDGH�HGXFDWLRQDO�FDPSDLJQ�LQFOXGLQJ�
WKH�EDLW�LQGXVWU\��PRGHOHG�RQ�WKH�6HD�*UDQW�$,6�+$&&3�DQG�3HW�,QGXVWU\�-RLQW�$GYLVRU\�
&RXQFLO�6HD� *UDQW�86):6� +DELWDWWLWXGH70� FDPSDLJQV�� 0HDVXUDEOH� REMHFWLYHV� DQG�
WLPHWDEOHV�IRU�WKHVH�SURJUDPV�DUH�LQFOXGHG�LQ�$SSHQGL[�)��

5DWLRQDOH��3HRSOH�RI�DOO�ZDONV�RI�OLIH�SOD\�D�UROH�LQ�SUHYHQWLQJ�WKH�LQWURGXFWLRQ�DQG�VSUHDG�RI�$,6�
DQG��WKHUHIRUH��PXVW�EH�LQYROYHG��(GXFDWLRQ�DQG�RXWUHDFK�DUH�FULWLFDO�LQ�DQ�HIIHFWLYH�SURJUDP�WR�
DGGUHVV�$,6��6HYHUDO�HQWLWLHV�KDYH�GHYHORSHG�DQG�LPSOHPHQWHG�H[WUHPHO\�VXFFHVVIXO�HGXFDWLRQDO�
FDPSDLJQV��H�J���6HD�*UDQW·V�+$&&3�SURJUDP��8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�$TXDWLF�1XLVDQFH�
6SHFLHV� 7DVN� )RUFH·V� 6WRS� $TXDWLF� +LWFKKLNHUV70� FDPSDLJQ�� DQG� 3HW� ,QGXVWU\� -RLQW� $GYLVRU\�
&RXQFLO�6HD�*UDQW�8�6��)LVK� DQG�:LOGOLIH� 6HUYLFH�+DELWDWWLWXGH70� FDPSDLJQ���7KHVH�SURJUDPV�
VKRXOG�EH�H[SDQGHG��HPXODWHG��DQG�DSSOLHG�WR�DOO�DVSHFWV�RI�$,6��DQG�SDUWLFXODUO\�DSSOLHG�WR�UHDFK�
SHRSOH�ZKR�SRVH� WKH� JUHDWHVW� ULVNV� RI�$,6� LQWURGXFWLRQV��7KH� SURSRVHG� HGXFDWLRQDO� FDPSDLJQ�
WDUJHWLQJ�PDULWLPH�FRPPHUFH��IRU�LQVWDQFH��ZRXOG�LQYROYH�VKLSSHUV��SRUWV��FRQVXPHUV��DQG�RWKHUV�
WRXFKHG�E\�WKH�PDULQH�VKLSSLQJ�LQGXVWU\��WKXV�LQYROYLQJ�DOO�SHRSOH�ZKR�ZRUN�LQ�DQG�EHQHÀW�IURP�
VKLSSLQJ��(IIHFWLYH�HGXFDWLRQDO�FDPSDLJQV�UHO\�RQ�UHSHWLWLRQ�DQG�VXVWDLQHG�PHVVDJHV�IURP�PXOWLSOH�
VRXUFHV��

&RVW���������PLOOLRQ�DQQXDOO\�IRU�ÀYH�\HDUV��
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���)RU�EDFNJURXQG�RQ�WKH�FRVW�HIIHFWLYHQHVV�RI�VORZLQJ�WKH�VSUHDG�RI�$,6��VHH��/HXQJ��%���'�0��/RGJH��'��)LQQRII��-�)��6KRJUHQ��0��
/HZLV��DQG�*��/DPEHUWL��������$Q�RXQFH�RI�SUHYHQWLRQ�RU�D�SRXQG�RI�FXUH��ELRHFRQRPLF�ULVN�DQDO\VLV�RI�LQYDVLYH�VSHFLHV��
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)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT

7KH�ODQGVFDSH�DQG�DTXDWLF�HFRV\VWHPV�LQ�WKH�*UHDW�/DNHV�EDVLQ�KDYH�EHHQ�DOWHUHG�GXH�WR�KXPDQ�
VHWWOHPHQW�DQG�DFWLYLWLHV��UHVXOWLQJ�LQ�WKH�ORVV�RU�GHJUDGDWLRQ�RI�PDQ\�KDELWDWV��DQG�WKUHDWHQLQJ�WKH�
VSHFLHV�WKH\�VXSSRUW��,QYDVLYH�VSHFLHV��QRQ�SRLQW�VRXUFH�UXQRII��DQG�DTXDWLF�IRRG�ZHE�GLVUXSWLRQ�
DUH�VRPH�RI�WKH�NH\�WKUHDWV�WR�WKH�KHDOWK�DQG�VXVWDLQDELOLW\�RI�*UHDW�/DNHV�KDELWDWV�DQG�VSHFLHV�WKH\�
VXSSRUW��DGGLWLRQDO�NH\�WKUHDWV�DUH�ORVV�RI�ÀVK�VSDZQLQJ�VXEVWUDWH�DQG�QXUVHU\�DUHDV��GLVUXSWLRQ�
RI�VHGLPHQW�WUDQVSRUW��FRQWDPLQDQWV��DOWHUHG�ODNH�OHYHOV��ORVV�RI�ÁRRGSODLQV�DQG�ULSDULDQ�EXIIHUV��
K\GURORJLFDO�FKDQJHV��DQG�ODQGVFDSH�IUDJPHQWDWLRQ�DQG�DOWHUDWLRQV��*UHDW�/DNHV�KDELWDW�ORVV�DQG�
GHJUDGDWLRQ�LV�D�SUHVVLQJ�FRQFHUQ��7KH�*UHDW�/DNHV�KDYH�ORVW�PRUH�WKDQ�KDOI�RI�WKH�UHJLRQ·V�RULJLQDO�
ZHWODQGV�DQG����SHUFHQW�RI�IRUHVW�ODQGV��DQG�WKH�UHJLRQ�RQO\�KDV�VPDOO�UHPQDQWV�RI�RWKHU�KDELWDW�
W\SHV�VXFK�DV�VDYDQQDK�RU�SUDLULHV��7KHVH�FKDQJHV�LQ�KDELWDW�W\SH�DQG�H[WHQW�KDYH�FRQWULEXWHG�WR�
QXPHURXV�SODQW�DQG�DQLPDO�H[WLUSDWLRQV�WKURXJKRXW�WKH�*UHDW�/DNHV�EDVLQ��

7KHVH�LPSDFWV�DUH�RI�FRQFHUQ��DV�KXPDQ�KHDOWK�DQG�SURVSHULW\��DV�ZHOO�DV�WKH�VXVWDLQDELOLW\�DQG�
ELRGLYHUVLW\�RI�*UHDW�/DNHV�ZLOGOLIH��ÀVK��DQG�SODQW�VSHFLHV�DQG�WKHLU�KDELWDWV��DUH�GHSHQGHQW�RQ�
WKH� KHDOWK� RI� WKH� HQWLUH� HFRV\VWHP��1DWXUDO� KDELWDWV� DQG� QDWLYH� ÀVK� DQG� ZLOGOLIH� FRPPXQLWLHV�
SOD\�D�FULWLFDO�UROH�LQ�PDLQWDLQLQJ�HFRV\VWHP�KHDOWK�DQG�IXQFWLRQ��DQG�FRQWULEXWH�WR�WKH�VRFLDO�DQG�
HFRQRPLF�YLWDOLW\�RI�ERWK�WKH�UHJLRQ�DQG�WKH�QDWLRQ��1HDUVKRUH�DQG�RSHQ�ZDWHUV�SURYLGH�GULQNLQJ�
ZDWHU�IRU�PXQLFLSDOLWLHV�DQG�KDELWDW�IRU�QXPHURXV�VSHFLHV�RI�ÀVK��DTXDWLF�OLIH��DQG�ELUGV��7KH��������
PLOHV�RI�FRDVWOLQH�FRQVLVW�RI�RYHU���������DFUHV�RI�FRDVWDO�ZHWODQGV��VDQG�DQG�FREEOH�EHDFKHV��DQG�
WKH�ODUJHVW�V\VWHP�RI�IUHVKZDWHU�GXQHV�LQ�WKH�ZRUOG�EXIIHU�XSODQG�DUHDV�IURP�VWRUPV��0RUH�WKDQ�
�������LVODQGV�VFDWWHUHG�WKURXJKRXW�WKH�/DNHV�DUH�UHIXJHV�IRU�UDUH�DQG�VHQVLWLYH�VSHFLHV��7KRXVDQGV�
RI� WULEXWDULHV� DQG� VWUHDPV� WUDQVSRUW� VHGLPHQWV�� QXWULHQWV�� DQG� RUJDQLF�PDWHULDO� WKURXJKRXW� WKH�
ZDWHUVKHG��,QODQG�� WKRXVDQGV�RI� ODNHV�DQG�ZHWODQGV�VXSSRUW�D�GLYHUVLW\�RI�ÀVK�DQG�ZLOGOLIH�DQG�
DUH�LPSRUWDQW�UHVHUYRLUV�IRU�ZDWHU��)RUHVW�ODQGV�DQG�UDUH�VDYDQQD�DQG�SUDLULH�UHPQDQW�HFRV\VWHPV�
FRQWULEXWH� WR� FOHDQ� DLU�� ÀOWHUHG�ZDWHU�� DQG� VWDELOL]HG� VRLO�� 7KH� IXOO� DUUD\� RI� WKHVH� KDELWDW� W\SHV�
DUH�YLWDO�IRU�VXVWDLQLQJ�WKH�PDQ\�LPSRUWDQW�*UHDW�/DNHV�VSHFLHV��SDUWLFXODUO\�VSHFLHV�WDUJHWHG�IRU�
UHVWRUDWLRQ�SURJUDPV� OLNH� WUXPSHWHU� VZDQV� DQG� ODNH� WURXW� LQ� WKH� ORZHU� IRXU� ODNHV��$SSHQGL[� ��
FRQWDLQV�D�FRPSOHWH�OLVW�RI�UHSUHVHQWDWLYH�ELRGLYHUVLW\�LQ�WKH�*UHDW�/DNHV��

,Q�DGGLWLRQ�WR�VXSSRUWLQJ�VXVWDLQDELOLW\�DQG�ELRGLYHUVLW\��*UHDW�/DNHV�
UHVRXUFHV�KDYH�VXEVWDQWLDO�HFRQRPLF�YDOXH��&XUUHQW�HVWLPDWHV�LQGLFDWH�
WKDW�ERDWLQJ��ÀVKLQJ��KXQWLQJ�DQG�ZLOGOLIH�ZDWFKLQJ�JHQHUDWH�RYHU����
ELOOLRQ�GROODUV�RI�HFRQRPLF�DFWLYLW\�DQQXDOO\�DQG�JHQHUDWH�KXQGUHGV�
RI�WKRXVDQGV�RI�MREV��DGGLWLRQDO�HFRQRPLF�VWDWLVWLFV�DUH�LQFOXGHG�LQ�
$SSHQGL[�����+HDOWK\�DQG�GLYHUVH�*UHDW�/DNHV�HFRV\VWHPV�DUH�DOVR�RI�
JUHDW�YDOXH�WR�WKH�7ULEDO�1DWLRQV�ZKR�UHO\�RQ�WKHVH�UHVRXUFHV�WR�PHHW�
WKHLU�VXEVLVWHQFH��HFRQRPLF��FXOWXUDO��VSLULWXDO��DQG�PHGLFLQDO�QHHGV��
+DELWDW�DQG�VSHFLHV�UHVWRUDWLRQ�DQG�SURWHFWLRQ�HIIRUWV�DUH�YLWDO�WR�WKH�
PDLQWHQDQFH�DQG�UHFRYHU\�RI�WKHVH�YDOXDEOH�*UHDW�/DNHV�UHVRXUFHV��
7KH�IROORZLQJ�V\VWHPV�DUH�LGHQWLÀHG�DV�WKH�LQLWLDO�SULRULWLHV�IRU�ZKLFK�
SURWHFWLRQ� DQG� UHVWRUDWLRQ� HIIRUWV� VKRXOG� EH� IRFXVHG�� ��� )LVK� DQG�
ZLOGOLIH�SRSXODWLRQV�LQ�WKH�2SHQ�DQG�1HDUVKRUH�:DWHUV�����:HWODQGV��
���5LYHULQH�+DELWDWV�����&RDVWDO�6KRUH�DQG�8SODQG�+DELWDWV�
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7KH� FDXVHV� DQG� LPSDFWV� RI� KDELWDW� GHJUDGDWLRQ� DQG� VSHFLHV� ORVV� DUH�PDQ\� DQG� WUDQVFHQG� VWDWH�
ERXQGDULHV��/LNHZLVH�� WKH�EHQHÀWV�RI�*UHDW�/DNHV�SURWHFWLRQ�DQG�UHVWRUDWLRQ�HIIRUWV�H[WHQG�IDU�
EH\RQG� WKH�*UHDW�/DNHV� VWDWHV��6XFFHVVIXO�FDPSDLJQV� IRU� WKH�SURWHFWLRQ�DQG� UHVWRUDWLRQ�RI� WKH�
*UHDW� /DNHV� HFRV\VWHP� UHTXLUH� VXEVWDQWLDO� ÀQDQFLDO� UHVRXUFHV�� WKH� WDOHQWV� RI� D� EURDG� UDQJH� RI�
VWDNHKROGHUV�� DQG� FRRUGLQDWLRQ� DPRQJ� ORFDO�� VWDWH�� WULEDO�� IHGHUDO�� DQG� LQWHUQDWLRQDO� DJHQFLHV��
7KHUH�DUH�FXUUHQWO\�QXPHURXV�SROLFLHV��UHJXODWLRQV��DQG�RQJRLQJ�PDQDJHPHQW�HIIRUWV�WR�DGGUHVV�
WKHVH�LVVXHV��VHH�$SSHQGLFHV���DQG�����0DQ\�RI�WKHVH�RQJRLQJ�DFWLYLWLHV�KDYH�GHPRQVWUDWHG�WKDW�
VPDOOHU�VXFFHVVHV�FDQ�EH�DFKLHYHG��LQFUHDVLQJ�WKH�IHDVLELOLW\�RI�V\VWHP�ZLGH�VXFFHVV��$�FRRUGLQDWHG�
FRQFHQWUDWHG�HIIRUW��ZLWK�D�IRFXV�RQ�WKH�LQLWLDO�SULRULWLHV�IRU�SURWHFWLRQ�DQG�UHVWRUDWLRQ�HIIRUWV��DV�
ZHOO�DV�D�EURDGHU�YLHZSRLQW�WKDW�SXWV�LQGLYLGXDO�SURMHFWV�LQWR�D�EURDGHU�UHJLRQ�ZLGH�)UDPHZRUN��
ZLOO�KHOS�WR�DGGUHVV�LPSDFWV�WR�*UHDW�/DNHV�HFRV\VWHP�KHDOWK�

))� 'OALSAND-ILESTONES

*RDOV� DQG�PLOHVWRQHV� DUH� JXLGHG�E\� SRSXODWLRQ� DQG�KDELWDW� REMHFWLYHV� IURP�SODQV�ZKLFK�ZHUH�
GHYHORSHG� WKURXJK� WKH� FRRSHUDWLYH� HIIRUWV� RI� WHDPV� RI� TXDOLÀHG� VFLHQWLVWV� DQG� RWKHU� H[SHUWV�
�$SSHQGL[���LQFOXGHV�D�FRPSOHWH�GLVFXVVLRQ�RI�RQJRLQJ�HIIRUWV���$Q�RYHUDUFKLQJ�ORQJ�WHUP�JRDO�
WKDW�DSSOLHV�WR�DOO�KDELWDW�W\SHV�LV�WR�FRQWLQXH�SURJUHVV�RQ�UHFRYHULQJ�VWDWH�DQG�IHGHUDOO\�OLVWHG�VSHFLHV�
DQG�FRPPXQLWLHV�DV�ZHOO�DV�WDNLQJ�SURDFWLYH�VWHSV�WR�SUHYHQW�IXWXUH�OLVWLQJV��,Q�DGGLWLRQ��D�SURFHVV�
VKRXOG�EH�FUHDWHG�RU�DGRSWHG� WR�SULRULWL]H�FRQVHUYDWLRQ�DFWLRQV��DQG� WKH�DFWLRQV�UHFRPPHQGHG�
VKRXOG�FRQVLGHU�WKH�IXOO�UDQJH�RI�KDELWDW�DQG�VSHFLHV�ELRGLYHUVLW\�DQG�EH�VFLHQWLÀFDOO\�MXVWLÀHG�ZLWK�
PHDVXUDEOH�RXWFRPHV��7KHVH�DFWLRQV�PXVW�DOVR�EH�FRQVLGHUHG�IURP�D�EDVLQ�ZLGH�SHUVSHFWLYH�DQG�
WKHUHIRUH�PXVW�LQFOXGH�FRRUGLQDWLRQ�ZLWK�&DQDGLDQ�FRQVHUYDWLRQ�HIIRUWV��

/PEN�.EARSHORE7ATERS

,ONGTERMGOALS�

2SHQ�DQG�QHDUVKRUH�ZDWHUV�SRVVHVV�D�IXOO�DUUD\�RI�VDIH�DQG�KHDOWK\�QDWXUDO�KDELWDWV�UHTXLUHG�
WR�PHHW�WKH�JURZWK�DQG�UHSURGXFWLYH�QHHGV�RI�ÀVK�DQG�ZLOGOLIH��LQ�DFFRUGDQFH�ZLWK�WKH�
-RLQW�6WUDWHJLF�3ODQ�IRU�WKH�0DQDJHPHQW�RI�*UHDW�/DNHV�)LVKHULHV�
2SHQ� DQG� QHDUVKRUH� ZDWHUV� KDUERU� VHOI�VXVWDLQLQJ� ÀVK� DQG� ZLOGOLIH� FRPPXQLWLHV� WKDW�
LQFOXGH�
UHSURGXFLQJ� QDWLYH� ÀVK� VSHFLHV�� HVSHFLDOO\� ODNH� KHUULQJ�� GHHSZDWHU� FLVFRV�� ODNH� WURXW��
\HOORZ�SHUFK��ZDOOH\H�� ODNH�ZKLWHÀVK��FRDVWHU�EURRN� WURXW�� ODNH�VWXUJHRQ��$PHULFDQ�HHO��
DQG�$WODQWLF�VDOPRQ�DV�D�VLJQLÀFDQW�FRPSRQHQW���
6HOI�VXVWDLQLQJ� SRSXODWLRQV� RI� QRQ�QDWLYH� JDPH� ÀVK� FRQWULEXWH� WR� VWDELOL]H� ÀVK�
FRPPXQLWLHV�
&RPSHWLWLRQ� IRU� KDELWDW�� SUHGDWLRQ�� DQG� GLVUXSWLRQV� WR� WKH� IRRG� ZHEV� IURP� LQYDVLYH�
VSHFLHV�DUH�
HOLPLQDWHG�RU�QHXWUDOL]HG�E\�SUHYHQWLQJ�QHZ�LQWURGXFWLRQV�DQG�PDQDJLQJ�H[LVWLQJ�LQYDVLYH�
SRSXODWLRQV��
)RRG�ZHEV�DUH�IUHH�RI�WR[LF�FRQWDPLQDQWV�
+HDOWK\�ÀVK�FRPPXQLWLHV�VXSSRUW�VXVWDLQDEOH�FRPPHUFLDO��VXEVLVWHQFH��DQG�UHFUHDWLRQDO�
ÀVKHULHV�

3HORTTERMACTIONS�

'HYHORS� DQG� HYDOXDWH� ODNH� WURXW� UHVWRUDWLRQ� HIIRUWV� WKURXJK� VWUDWHJLHV� VXFK� DV� D� ���
SHUFHQW�LQFUHDVH�LQ�WKH�QXPEHU�RI�ODNH�WURXW�VWRFNHG��XVLQJ�JXLGDQFH�IURP�H[LVWLQJ�ÀVKHU\�
PDQDJHPHQW�SODQV��$SSHQGL[�����
'HYHORS�DQ�LQLWLDWLYH�WR�UH�HVWDEOLVK�QDWLYH�ODNH�VWXUJHRQ�DQG�FRUHJRQLQHV�LQ�ÀYH�DUHDV�RI�
WKH�*UHDW�/DNHV�IURP�ZKLFK�WKH\�KDYH�EHHQ�H[WLUSDWHG���
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5HÀQH�RU�GHYHORS�WHFKQLTXHV�RU�PRGHOV�WR�LPSURYH�DVVHVVPHQW�DQG�H[SORLWDWLRQ�VWUDWHJLHV�
DQG�PDQDJHPHQW�SURWRFROV�IRU�LPSRUWDQW�ÀVK�VSHFLHV�VXFK�DV�\HOORZ�SHUFK��ODNH�ZKLWHÀVK��
ODNH�WURXW��DQG�ZDOOH\H�VWRFNV�
'HYHORS� DQ� XQGHUVWDQGLQJ� RI� IDFWRUV� LQYROYHG� LQ� UHFUXLWPHQW� RI� ODNH� WURXW� DQG� RWKHU�
LPSRUWDQW�QDWLYH�VSHFLHV��DQG�UHPRYH�RU�PLWLJDWH�PDMRU�LPSHGLPHQWV�WR�UHFUXLWPHQW�

7ETLANDS

,ONGTERMGOALS�

:HWODQG� FRQGLWLRQV� VKRXOG� EH� VXIÀFLHQW� WR� SURYLGH� D� IXOO� UDQJH� RI� HFRV\VWHP� VHUYLFHV�
LQFOXGLQJ�K\GURORJLF� UHWHQWLRQ��QXWULHQW� DQG� VHGLPHQW� WUDSSLQJ�� VSDZQLQJ��QHVWLQJ�� DQG�
QXUVHU\�KDELWDWV��DQG�RWKHU�KDELWDW�QHHGV�RI�ÀVK�DQG�ZLOGOLIH�
)LVK��ZLOGOLIH��DQG�SODQW�FRPPXQLWLHV�DQG�WKHLU�KDELWDWV�DUH�SURWHFWHG�DQG�FRQVHUYHG���
:HWODQGV�LQ�K\GURORJLFDOO\�PRGLÀHG�HQYLURQPHQWV�DUH�PDLQWDLQHG�DQG�LPSURYHG�
1RQ�QDWLYH�SODQW�DQG�DQLPDO�VSHFLHV�DUH�PDQDJHG�RU�SUHYHQWHG�
2QH�PLOOLRQ�DFUHV�RI�KLJK�TXDOLW\�ZHWODQGV�LQ�WKH�EDVLQ�DUH�SURWHFWHG�RU�UHVWRUHG��
6HOI�VXVWDLQLQJ�QRQ�HQGDQJHUHG�SRSXODWLRQ�OHYHOV�IRU�DOO�FXUUHQWO\�OLVWHG�ZHWODQG�ZLOGOLIH�
VSHFLHV��DV�GHWHUPLQHG�E\�WKH�VWDWH�'HSDUWPHQWV�RI�1DWXUDO�5HVRXUFHV�

3HORTTERMACTIONS�

5HVWRUH�RU�SURWHFW���������DFUHV�RI�ZHWODQGV�DQG�DVVRFLDWHG�XSODQGV�����0�DFUHV����
$FKLHYH� DW� OHDVW� �����PLOOLRQ� EUHHGLQJ� SDLUV� RI�ZDWHUIRZO� �DQQXDO� EUHHGLQJ� SRSXODWLRQ�
XQGHU�DYHUDJH�HQYLURQPHQWDO�FRQGLWLRQV���
8SGDWH�LQYHQWRU\�DQG�PDSSLQJ�RI�ZHWODQG�KDELWDW�W\SHV�LQ�WKH�*UHDW�/DNHV�EDVLQ��
$FNQRZOHGJH�� GHYHORS� DQG� HQKDQFH� IHGHUDO� DQG� VWDWH� UHJXODWLRQV� DQG� HQIRUFHPHQW�
IRU� FRDVWDO� DQG� LQODQG� ZHWODQG� SURWHFWLRQ� WKDW� DOVR� IDFLOLWDWH� DQG� DFFHOHUDWH� ZHWODQG�
UHVWRUDWLRQ�

2IVERINE(ABITATSAND2ELATED2IPARIAN!REAS

,ONGTERMGOALS�

/DNHV�� VWUHDPV�� ULYHUV��ZHWODQGV��DQG�FRQQHFWLQJ�FKDQQHOV�DUH�FRQVHUYHG�RU� UHVWRUHG� WR�
HQVXUH�WKHLU�FRQQHFWLYLW\�WR�ÁRRGSODLQV�
,QWDFW� VWUHDP� FRUULGRUV� VXVWDLQ� QDWLYH� DQG� PLJUDWRU\� ÀVKHV�� RWKHU� DTXDWLF� ELRWD�� DQG�
ZLOGOLIH�
%DUULHU�IUHH� DFFHVV� WR� FROG� DQG�ZDUP�ZDWHU� WULEXWDU\� VSDZQLQJ� DQG�QXUVHU\� KDELWDWV� LV�
VXIÀFLHQW�WR�VXVWDLQ�PLJUDWRU\�ÀVKHV���
5LYHUV�DQG�VWUHDPV�DUH�DGHTXDWHO\�EXIIHUHG�WR�UHGXFH�VHGLPHQWDWLRQ�DQG�QXWULHQW�LQÁRZ���
1DWXUDO�ÁRZ�UHJLPHV��LQFOXGLQJ�JURXQGZDWHU�LQÀOWUDWLRQ��DUH�UHVWRUHG�RU�HPXODWHG�

3HORTTERMACTIONS�

5HVWRUH�WHQ�*UHDW�/DNHV�WULEXWDULHV��ÀYH�WULEXWDU\�EDUULHU�SURMHFWV�DQG�ÀYH�ULSDULDQ�KDELWDW�
SURMHFWV��
5HVWRUH�FRDVWHU�EURRN�WURXW�DQG�ODNH�VWXUJHRQ�LQ�*UHDW�/DNHV�WULEXWDULHV�
$GRSW� D� PHWKRG� WR� FKDUDFWHUL]H� RU� FODVVLI\� ZDWHUVKHGV� EDVHG� RQ� GHJUHH� RI� DOWHUHG�
K\GURORJ\�
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#OASTALAND5PLAND(ABITATS

,ONGTERMGOALS�

&RDVWDO�VKRUH�KDELWDWV�DQG�QDWXUDO�SURFHVVHV�WKDW�VXVWDLQ�WKHP³VXFK�DV�VHGLPHQW�WUDQVSRUW��
ODNH�OHYHO�ÁXFWXDWLRQ��DQG�ZHWODQG�PLJUDWLRQ³DUH�SURWHFWHG��UHVWRUHG�DQG�RU�PDQDJHG��
&RDVWDO�DQG�XSODQG�KDELWDWV�VXVWDLQ�ORQJ�WHUP�GLYHUVH�DQG�DEXQGDQW�SRSXODWLRQV�RI�QDWLYH�
UHVLGHQW�DQG�PLJUDWRU\�ÀVK�DQG�ZLOGOLIH�VSHFLHV��HVSHFLDOO\�WKRVH�WKDW�DUH�WKUHDWHQHG�DQG�
HQGDQJHUHG���
6XIÀFLHQWO\�ODUJH�DQG�FRQQHFWHG�LQODQG�KDELWDWV�DUH�SURWHFWHG�DQG�UHVWRUHG��FRQWULEXWLQJ�
WR�HFRV\VWHP�KHDOWK�DQG�ELRGLYHUVLW\��DQG�SURYLGLQJ�PLJUDWLRQ�FRUULGRUV�IRU�VSHFLHV��
+LJKO\�DOWHUHG�HQYLURQPHQWV�DUH�PDQDJHG�WR�HPXODWH�QDWXUDO�HFRV\VWHPV��
1HZ�LQYDVLRQV�RI�QRQ�QDWLYH�VSHFLHV�DUH�SUHYHQWHG�DQG�H[LVWLQJ�QRQ�QDWLYH�SRSXODWLRQV�
DUH�HOLPLQDWHG�RU�FRQWUROOHG���
(URVLRQ�LV�FRQWUROOHG�DQG�JURXQGZDWHU�LV�UHFKDUJHG���
7KH�YLWDOLW\�RI� WKHVH�KDELWDWV�SURYLGHV� D�EURDG� UDQJH�RI� VRFLDO�� FXOWXUDO�� DQG� HFRQRPLF�
EHQHÀWV�

3HORTTERMACTIONS�

,QYHQWRU\�DQG�DVVHVV�DOO�*UHDW�/DNHV�FRDVWDO�KDELWDWV�DQG�SULRULWL]H�WKHP�IRU�SURWHFWLRQ�
DQG�UHVWRUDWLRQ���
3URWHFW�RU�UHVWRUH��������DFUHV�RI�KLJK�SULRULW\�FRDVWDO�DQG�XSODQG�KDELWDWV�SHU�\HDU�DFURVV�
WKH�EDVLQ�
&RQGXFW�GHWDLOHG�PRQLWRULQJ�RI�$UHDV�RI�&RQFHUQ�LQ�FRDVWDO�VKRUH�DUHDV�
3URWHFW�DQG�UHVWRUH�����������DFUHV�RI�XSODQG�DVVRFLDWHG�ZLWK�ZHWODQGV�

)))� /VERALL2ECOMMENDATION�

(ABITAT#ONSERVATIONAND3PECIES-ANAGEMENT&UNDING3HOULD"E)NCREASEDBY������-�YEAR�

:KLOH�WKHUH�DUH�FXUUHQWO\�D�YDULHW\�RI�WDUJHWHG�DXWKRUL]DWLRQ�OHYHOV��DSSURSULDWLRQV�KDYH�IDLOHG�WR�
PDWFK�WKH�DXWKRUL]HG�IXQGLQJ�OHYHOV��$V�DSSURSULDWLRQV�VKULQN��WKHUH�LV�D�JURZLQJ�H[SHFWDWLRQV�JDS�
EHWZHHQ�WKRVH�ZKR�VXSSRUWHG�OHJLVODWLYH�DFWLRQV�WR�DFKLHYH�UHVXOWV�DQG�WKRVH�HQWLWLHV�LPSOHPHQWLQJ�
SURWHFWLRQ� DQG� UHVWRUDWLRQ� SURJUDPV�� $V� IXQGLQJ� LV� GLPLQLVKHG�� SURJUDP� HIIHFWLYHQHVV� LV�
GLPLQLVKHG��$V�DQ�H[DPSOH��XQGHU�WKH�)DUP�%LOO�:HWODQG�5HVHUYH�3URJUDP�WKHUH�LV�D�SURJUDP�WR�
UHVWRUH�ZHWODQGV��EXW�WKHUH�LV�QRW�HQRXJK�IXQGLQJ�WR�PHHW�WKH�GHPDQG�DQG�LW� LV�RYHUVXEVFULEHG�
IRU�SULYDWH�ODQGRZQHU�HQUROOPHQW��6LPLODU�DSSURSULDWLRQ�VKRUWIDOOV�DUH�HYLGHQW�LQ�EXGJHWV�UHODWHG�
WR� RWKHU� IHGHUDO� OHJLVODWLRQ� GHVLJQHG� WR� SURWHFW� DQG� UHVWRUH� WKH� FULWLFDO� KDELWDWV� DQG� SURPRWH�
LPSRUWDQW�VSHFLHV�PDQDJHPHQW�QHHGV�RI�WKH�8QLWHG�6WDWHV��7KHUHIRUH��WKH�UHFRPPHQGHG�DFWLRQV�
DUH�SUHPLVHG�RQ�D�WLHUHG�DSSURDFK�WR�UHÁHFW�GLIIHUHQW�RSWLRQV�IRU�WKH�LPSOHPHQWDWLRQ�DSSURDFKHV�
ZKLFK�LQFOXGH�

,QFUHDVLQJ�DSSURSULDWLRQV�WR�PDWFK�SUHYLRXVO\�DXWKRUL]HG�OHYHOV�
,QFUHDVLQJ� WKH�DXWKRUL]HG� IXQGLQJ� OHYHO�ZKHUH�H[LVWLQJ� OHYHOV�DUH� LQDGHTXDWH� WR�DFKLHYH�
VSHFLÀHG�UHVXOWV��DQG�
&UHDWLQJ�QHZ�DXWKRUL]DWLRQV�DQG�DSSURSULDWLRQV�ZKHUH�SURJUDP�JDSV�FXUUHQWO\�H[LVW�

7KHVH� UHFRPPHQGHG� DFWLRQV� DUH� D� VLJQLÀFDQW� VWHS� WRZDUGV�PHHWLQJ� KDELWDW�VSHFLHV� JRDOV�� EXW�
UHDFKLQJ�IXOO�UHVWRUDWLRQ�DQG�SURWHFWLRQ�REMHFWLYHV�IRU�WKH�HQWLUH�EDVLQ�ZLOO�UHTXLUH�PRUH�UHVRXUFHV�
DQG�PRUH� WLPH�� )HGHUDO�� VWDWH�� WULEDO�� DQG� ORFDO� JRYHUQPHQW� LQYROYHPHQW� DORQJ�ZLWK� SULYDWH� RU�
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LQGXVWULDO�ODQGRZQHU�LPSOHPHQWDWLRQ�LV�FUXFLDO�IRU�DOO�RI�WKH�UHFRPPHQGDWLRQV�LQFOXGLQJ�IXQGLQJ��
7KH�RXWFRPHV�UHVXOWLQJ�IURP�WKHVH�UHFRPPHQGHG�DFWLRQV�VKRXOG�EH�PHDVXUDEOH��7KH�LPPHGLDWH�
PHDVXUH�RI�SURMHFW�VXFFHVV�PD\�EH��IRU�H[DPSOH��WKH�DPRXQW�RI�DUHD�LPSDFWHG�E\�WKH�SURMHFW��$IWHU�
D�IHZ�\HDUV��WKH�DVVHVVPHQW�PD\�VKLIW�WR�VSHFLHV�QXPEHUV�DQG�RU�SRSXODWLRQ�GLYHUVLW\�LQ�UHVSRQVH�
WR�WKH�KDELWDW�FKDQJHV��

4HE/VERALL2ECOMMENDATIONFORHABITATCONSERVATIONANDSPECIESMANAGEMENTFUNDEDAT
������MILLIONANNUALLYSHOULDBEALLOCATEDASLISTEDBELOW�

�� .ATIVE&ISH#OMMUNITIESIN/PENWATER�.EARSHORE(ABITATS���MILLIONANNUALLY

� 3URYLGH� ��� PLOOLRQ� DGGLWLRQDO� GROODUV� DQQXDOO\� IRU� HIIRUWV� WR� SURPRWH� WKH� UHVWRUDWLRQ� DQG�
SURWHFWLRQ� RI� QDWLYH� ÀVK� FRPPXQLWLHV� LQ� WKH� QHDU� VKRUH� DQG� RSHQ� ODNH� ZDWHUV�� )LVKHU\�
UHVRXUFHV� DQG�DVVRFLDWHG�XVHV� DUH� DPRQJ� WKH�PRVW� VHQVLWLYH�RI� DOO� XVHV�PDGH�RI� WKH�*UHDW�
/DNHV�DQG�DUH�DQ�LQWHJUDO�SDUW�DQG�LQGLFDWLRQ�RI�HFRV\VWHP�TXDOLW\��7KLV�IXQGLQJ�ZRXOG�VXSSRUW�
LPSOHPHQWDWLRQ�RI�WKH�ÀVKHU\�JRDOV�DQG�REMHFWLYHV�GHYHORSHG�YLD�WKH�-RLQW�6WUDWHJLF�3ODQ�IRU�
0DQDJHPHQW�RI�*UHDW�/DNHV�)LVKHULHV�� DGRSWHG� LQ������DQG�XSGDWHG� LQ������DQG������E\�
DOO� VWDWH��SURYLQFLDO�� WULEDO�� DQG� IHGHUDO� DJHQFLHV�ZLWK�ÀVKHULHV�PDQDJHPHQW� DXWKRULW\� LQ� WKH�
*UHDW�/DNHV��7KLV� IXQGLQJ�ZRXOG�EH�XVHG�IRU�UHVHDUFK��SRSXODWLRQ�DVVHVVPHQWV�� UHVWRUDWLYH�
VWRFNLQJ�HIIRUWV��SUHGLFWLYH�ÀVKHULHV�PRGHOLQJ��GHYHORSPHQW�RI�UHJXODWLRQV��DQG�HQIRUFHPHQW�
VXUYHLOODQFH�WR�SURWHFW�VWRFNV�DQG�SURPRWH�VXVWDLQDEOH�KDUYHVWV���

��7ETLANDSn������MILLIONANNUALLY

� 7R�DFKLHYH�WKH�JRDOV�RI�WKH�*UHDW�/DNHV�UHJLRQV�VSHFLÀHG�LQ�WKH�1RUWK�$PHULFDQ�:DWHUIRZO�
3ODQ� DQG� UHODWHG� -RLQW� 9HQWXUHV�� WDUJHW� ��� PLOOLRQ� QHZ� GROODUV� DQQXDOO\� IRU� DFTXLVLWLRQ��
UHVWRUDWLRQ��DQG�RWKHU�SURWHFWLRQ�WRROV�IRU�ZHWODQGV��:HWODQG�UHVWRUDWLRQ�FRVWV�DUH�HVWLPDWHG�
EHWZHHQ��������DQG��������SHU�UHVWRUHG�DFUH��EDVHG�XSRQ�DYHUDJH�FRVWV�RI�ZHWODQG�UHVWRUDWLRQV�
XQGHUWDNHQ�E\�'XFNV�8QOLPLWHG�DQG�86'$·V�:HWODQG�5HVHUYH�3URJUDP��$Q�HVWLPDWHG�VL[W\�
VL[� SHUFHQW� RI� KLVWRULF� *UHDW� /DNHV� ZHWODQGV� KDYH� DOUHDG\� EHHQ� ORVW�� 7KHUHIRUH�� SULPDU\�
HPSKDVLV�ZRXOG�EH�RQ�ZHWODQG�SURWHFWLRQ�DQG�UHVWRUDWLRQ�GLUHFWHG�DW�DFKLHYLQJ�D�QHW�LQFUHDVH�
RI�ZHWODQGV�LQ�WKH�EDVLQ��DQG�ZRXOG�LQFOXGH�D�PRQLWRULQJ�FRPSRQHQW��&XUUHQWO\��DXWKRUL]DWLRQV�
H[LVW�LQ�VHYHUDO�IHGHUDO�DJHQFLHV��VHH�$SSHQGL[����2QJRLQJ�(IIRUWV���,PSURYHG�FRRUGLQDWLRQ�
DQG�MRLQW�WDUJHWLQJ�HIIRUWV�FRXOG�OHDG�WR�SURMHFW�GHVLJQV�DQG�ORFDWLRQV�WKDW�SURYLGH�ERWK�QRQ�
SRLQW�VRXUFH�SROOXWDQW�FRQWUROV� �IRU�ZDWHU�TXDOLW\�EHQHÀWV��DV�ZHOO�DV� LQFUHDVHG�DPRXQWV�RI�
FULWLFDO�ZHWODQG�KDELWDW��6HH�$SSHQGL[���IRU�PRUH�LQIRUPDWLRQ�RQ�WKLV�UHFRPPHQGDWLRQ��

�� 2IPARIAN(ABITATSn'REAT,AKES2IVER2ESTORATION���MILLIONANNUALLY

� 7KHUH� LV� FXUUHQWO\� QR� QDWLRQDO� SURJUDP� WR� VSHFLÀFDOO\� VXSSRUW� UHVWRUDWLRQ� RI� WKH� SK\VLFDO�
LQWHJULW\�RI�RXU�QDWLRQ·V� ULYHUV��5LYHUV� DUH� FULWLFDOO\� LPSRUWDQW� WR� WKH� HVWDEOLVKPHQW�RI� VHOI�
VXVWDLQLQJ�*UHDW�/DNHV�ÀVK�FRPPXQLWLHV�DQG�HVWXDULQH�ÀVK�DQG�ZLOGOLIH�SRSXODWLRQV��&RQJUHVV�
VKRXOG� WKHUHIRUH� GHYHORS� OHJLVODWLRQ� WR� UHVWRUH� *UHDW� /DNHV� ULYHUV�� ,W� VKRXOG� SURYLGH� ����
PLOOLRQ� DQQXDOO\� WR� LPSOHPHQW� ZDWHUVKHG� SURMHFWV� WKDW� UHVWRUH� WKH� K\GURORJ\�� SURWHFW� DQG�
UHVWRUH�WKH�ULSDULDQ�KDELWDWV�IRU�ZLOGOLIH��UHVWRUH�LQ�VWUHDP�KDELWDWV�QHHGHG�IRU�ÀVK�VSDZQLQJ�
RU�QXUVHU\�VLWHV��DQG�SURPRWH�DFFHVV�IRU�DQDGURPRXV�ÀVK�PLJUDWLRQV�ZKLOH�UHVWULFWLQJ�H[RWLF�
VSHFLHV� H[SDQVLRQV��7KH�SURJUDP�FRXOG�ZRUN� MRLQWO\�ZLWK�86'$�SURJUDPV� OLNH� WKH�&5(3�
ULSDULDQ�EXIIHU�SURJUDPV� WR� DFKLHYH� V\VWHPLF� UHVXOWV� WKURXJK� LPSURYHG� LQWHU�JRYHUQPHQWDO�
FRRUGLQDWLRQ�DQG�ZDWHUVKHG�WDUJHWLQJ��)XQGLQJ�VKRXOG�EH�DOORFDWHG�WR�VWDWHV�DQG�WULEHV�RQ�D�
IRUPXOD�EDVLV�EDVHG�RQ�ZDWHUVKHG�VL]H��WULEXWDU\�PLOHV��SRSXODWLRQV�LQ�WKH�EDVLQ��DQG�PLOHV�RI�
*UHDW�/DNH�VKRUHOLQH�
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�� #OASTAL3HOREAND5PLAND(ABITATS���MILLIONANNUALLY

� :H�UHFRPPHQG�FUHDWLQJ�D�FRDVWDO�VKRUH�DQG�XSODQG�KDELWDW�FRQVHUYDWLRQ�SURJUDP�WR�FRRUGLQDWH�
IXQGLQJ�WR�HQVXUH�*UHDW�/DNHV�QDWLYH�VSHFLHV�DQG�FRPPXQLWLHV�RI�JUHDWHVW�FRQVHUYDWLRQ�QHHG�DUH�
SURWHFWHG��UHVWRUHG��DQG�DSSURSULDWHO\�PDQDJHG��:H�IXUWKHU�UHFRPPHQG�DQ�LQFUHDVH�LQ�IXQGLQJ�
IRU�H[LVWLQJ�ODQGRZQHU�LQFHQWLYH�SURJUDPV�WR�HQFRXUDJH�SULYDWH�DQG�FRUSRUDWH�ODQGRZQHUV�WR�
FRQVHUYH�KDELWDW�DQG�KHOS�WR�SURWHFW� LPSRUWDQW�QDWLYH�VSHFLHV��:LWK�UHFRPPHQGHG�IXQGLQJ�
OHYHOV�RI�����PLOOLRQ�SHU�\HDU� IRU�ÀYH�\HDUV��ZH�H[SHFW� WKH� UHVXOWV� WR�EH� WKH�SUHYHQWLRQ�RI�
KDELWDW�DQG�VSHFLHV�ORVV�DQG�WKH�FRQVHUYDWLRQ�RI�FRDVWDO�VKRUH�DQG�XSODQG�KDELWDWV�VXSSRUWLQJ�
KHDOWK\�SRSXODWLRQV�RI�QXPHURXV�VSHFLHV��7KLV�IXQGLQJ�VKRXOG�EH�GLUHFWHG�WR�H[LVWLQJ�VWDWH��
WULEDO��DQG�IHGHUDO�QDWXUDO�UHVRXUFH�PDQDJHPHQW�SURJUDPV��)XQGLQJ�ZRXOG�DOVR�SURYLGH�JUDQWV�
IRU�FRVW�VKDUH�SURMHFWV��DFTXLVLWLRQV��HDVHPHQWV�RU�RWKHU�LQFHQWLYHV�IRU�SULYDWH�DQG�FRUSRUDWH�
ODQGRZQHUV�DQG�PXQLFLSDO�JRYHUQPHQWV�WR�SURYLGH�ORQJ�WHUP�KDELWDW�DQG�VSHFLHV�SURWHFWLRQ�
DQG�UHVWRUDWLRQ�HIIRUWV��

� 7KHUH�DUH�FRPPRQ�SULRULW\�WKHPHV�ZKLFK�ZRXOG�GULYH�SURWHFWLRQ�DQG�UHVWRUDWLRQ�RI�FRDVWDO�
DQG�XSODQG�DUHDV�DFURVV�WKH�EDVLQ�DQG�LQFOXGH�

+DELWDWV�VSHFLÀHG�LQ�HQGDQJHUHG�VSHFLHV�UHFRYHU\�SODQV�
+DELWDWV�WKDW�UHSUHVHQW�UDUH��WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV�
5DUH�RU�XQLTXH�KDELWDWV�OLNH�LVODQGV�RU�GXQHV�RU�URFN\�FRDVWOLQHV��DQG
+DELWDWV�FULWLFDO�WR�VSHFLHV�UHVWRUDWLRQ�SURJUDPV�

� :KLOH� WKHVH� WKHPHV� DUH� FDWHJRUL]HG� DV� FRPPRQ� SULRULWLHV�� PRQLWRULQJ�� LQGLFDWRUV�� DQG�
PHDVXUDEOH� REMHFWLYHV�� WKH\� ZRXOG� GLIIHU� DFURVV� WKH� EDVLQ� LQ� UHFRJQLWLRQ� RI� WKH� QDWXUDO�
YDULDWLRQV��,W�PD\�WKHUHIRUH�EH�QHFHVVDU\�WR�VXJJHVW�D�WHPSRUDO�DSSURDFK�WR�PRQLWRULQJ�ZKLFK�
HYROYHV�DV�WKH�SURMHFWV�GHYHORS�DQG�WKH�ELRORJLFDO�V\VWHPV�VXEVHTXHQWO\�EHJLQ�WR�UHVSRQG�
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&RQWDFW��LQFOXGLQJ�H[WHUQDO��LQJHVWLRQ��DQG�LQKDODWLRQ����ZLWK�QHDUVKRUH�ZDWHUV�RI�WKH�*UHDW�/DNHV�
FDQ�SRVH�D�ULVN�WR�KXPDQ�KHDOWK����$V�WKH�SULPDU\�VRXUFH�RI�GULQNLQJ�ZDWHU��VXSSOLHU�RI�ÀVK�IRU�
ERWK�SHUVRQDO�DQG�FRPPHUFLDO�EHQHÀW��DQG�UHFUHDWLRQDO�RXWOHW�IRU�PLOOLRQV�RI�8�6��UHVLGHQWV��WKH�
QHDUVKRUH�ZDWHUV�RI�WKH�*UHDW�/DNHV�VKRXOG�SRVH�D� �ULVN�WR�KXPDQ�KHDOWK�WKURXJK�FRQWDFW��
�7KH�*UHDW�/DNHV�DUH�D�QDWXUDO�ERG\�RI�ZDWHU�DQG�KHQFH�WKH�DFKLHYHPHQW�RI�QXOO�ULVN�LV�XQUHDOLVWLF����
7R�UHGXFH�KXPDQ�KHDOWK�ULVN��*UHDW�/DNHV�QHDUVKRUH�ZDWHUV�VKRXOG�EH�GULQNDEOH��ZLWK�FRQYHQWLRQDO�
WUHDWPHQW��� VZLPPDEOH��DQG� WKH�ÀVK�KDUYHVWHG�VKRXOG�EH�FRQVXPDEOH�DW�DOO� WLPHV��7KH�QHHG�WR�
FORVH�EHDFKHV��LVVXH�ERLO�ZDWHU�QRWLFHV��SXEOLVK�ÀVK�FRQVXPSWLRQ�DGYLVRULHV����DQG�PHFKDQLFDOO\�
UHPRYH�VWUDQGHG�DOJDH�VKRXOG�EH�PLQLPL]HG��7KHVH�IDFWRUV�KDYH�OHG�WR�WKH�IROORZLQJ�WUHQGV�DQG�
HYHQWV�LQ�WKH�*UHDW�/DNHV�

7KH�HVWLPDWHG�YROXPH�RI�FRPELQHG�VHZHU�RYHUÁRZ��&62��GLVFKDUJHV�LQ�WKH�8�6��LV�����
ELOOLRQ�JDOORQV�SHU�\HDU��ZLWK�PRVW�RI�WKHVH�&62V�ORFDWHG�LQ�WKH�*UHDW�/DNHV�DQG�1RUWKHDVW�
UHJLRQV���
,Q� ����������� ��� 6WDWHV� UHSRUWHG� ��� ZDWHUERUQH� GLVHDVH� RXWEUHDNV� DIIHFWLQJ� ������
LQGLYLGXDOV�����KRVSLWDOL]HG��HLJKW�GLHG��ZKLFK�UHSUHVHQW�WKH�ODUJHVW�QXPEHU�WR�RFFXU�VLQFH�
UHSRUWLQJ�EHJDQ�LQ�������)LYH�RI�WKHVH�RXWEUHDNV�ZHUH�DWWULEXWHG�WR�ZDWHU�ERGLHV�LQ�*UHDW�
/DNHV�VWDWHV��0,��:,�����DQG
7KH�15'&·V�DQQXDO�VXUYH\�RI�ZDWHU�TXDOLW\�PRQLWRULQJ�DQG�SXEOLF�QRWLÀFDWLRQ�DW�8�6��
EHDFKHV� ÀQGV� WKDW� WKHUH�ZHUH� ��� SHUFHQW�PRUH� EHDFK� FORVLQJV� DQG� DGYLVRULHV� LQ� �����
WKDQ�LQ�������$FURVV�WKH�FRXQWU\��SROOXWLRQ�FDXVHG�
PRUH�WKDQ��������GD\V�RI�FORVLQJV�DQG�DGYLVRULHV�
DW� RFHDQ� DQG� *UHDW� /DNHV� EHDFKHV� ODVW� \HDU� ²�
PRUH�WKDQ�HYHU�UHFRUGHG�LQ�WKH�VXUYH\·V����\HDU�
KLVWRU\���

�

�

�

���&RQWDFW�LQFOXGHV�YDULRXV�OHYHOV�RI�ERG\�FRQWDFW�H[SHULHQFHG�E\�VZLPPHUV��ZDWHU�VNLHUV��XVHUV�RI�SHUVRQDO�ZDWHUFUDIW��VFXED�GLYHUV�
DQG�WULEDO�FRPPXQLWLHV�ZKR�OLYH�DORQJ�WKH�VKRUH��

���&RDVWDO�+HDOWK�LV�DIIHFWHG�E\�WKH�RYHUDOO�KHDOWK�RI�WKH�QDWXUDO�HFRV\VWHP�DGGUHVVHG�LQ�WKH�*UHDW�/DNHV�&ROODERUDWLRQ�+DELWDW�6SHFLHV�
VWUDWHJ\�FKDSWHU��&RDVWDO�+HDOWK�LV�DOVR�DIIHFWHG�E\�WKH�OHJDF\�RI�LQGXVWULDO�SROOXWLRQ�DGGUHVVHG�LQ�WKH�3HUVLVWHQW�%LR�DFFXPXODWLYH�7R[LFV�
5HGXFWLRQ�DQG�$UHDV�RI�&RQFHUQ�5HVWRUDWLRQ�6HGLPHQWV�VWUDWHJ\�FKDSWHUV�

���7KH�3HUVLVWHQW�%LR�DFFXPXODWLYH�7R[LFV�7HDP�ZLOO�DGGUHVV�ÀVK�FRQVXPSWLRQ�DGYLVRULHV��

��������&62�662�5HSRUW�WR�&RQJUHVV��

���0RUELGLW\�DQG�0RUWDOLW\�:HHNO\�5HSRUW��&'&������

���15'&�7HVWLQJ�WKH�:DWHUV������
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*RDO��%\��������RU�VRRQHU�ZKHUH�SRVVLEOH��HOLPLQDWH�LQSXWV�RI�XQWUHDWHG�RU�LQDGHTXDWHO\�WUHDWHG����
KXPDQ�DQG� LQGXVWULDO�ZDVWH� WR�*UHDW�/DNHV�EDVLQ�ZDWHUV� IURP�PXQLFLSDO�ZDVWHZDWHU� WUHDWPHQW�
V\VWHPV�DQG�RQ�VLWH�GLVSRVDO�V\VWHPV����

,QWHULP�0LOHVWRQHV�

%\�������(3$�DQG�WKH�*UHDW�/DNHV�6WDWHV�ZLOO�DFWLYHO\�HQIRUFH�13'(6�DXWKRULW\�WR�HQVXUH�
SUHWUHDWPHQW�SURJUDPV�DUH�SURSHUO\�LPSOHPHQWHG�
%\�������8�6��(3$�DQG�WKH�*UHDW�/DNHV�6WDWHV�ZLOO�XQGHUWDNH�D�WKRURXJK�UHYLHZ�RI�WKHLU�
RQJRLQJ� ZHW� ZHDWKHU� FRQWURO� SURJUDPV� WR� LGHQWLI\� DQG� FRUUHFW� GHÀFLHQFLHV�� LQFOXGLQJ�
DGHTXDWH�VWDIÀQJ�DQG�IXQGLQJ��WR�HQVXUH�WKDW�SURJUDPV�DUH�DFKLHYLQJ�WKH�UHTXLUHPHQWV�RI�
WKH�&OHDQ�:DWHU�$FW��&:$���LQFOXGLQJ�DQWL�GHJUDGDWLRQ�
%\�������ZDWHUVKHG�SODQQLQJ�DQG�DSSOLFDWLRQV�RI�EHVW�PDQDJHPHQW�SUDFWLFHV�WR�SURPRWH�
LQÀOWUDWLRQ�DQG�UHGXFH�LPSHUYLRXV�FRYHU�VKDOO�EH�FRPSRQHQWV�RI�ZHW�ZHDWKHU�PDQDJHPHQW�
LPSOHPHQWHG�E\�ORFDO�JRYHUQPHQWV�
%\�������&RQJUHVV�VKRXOG�IXOO\�IXQG�WKH�&OHDQ�:DWHU�6WDWH�5HYROYLQJ�)XQG�
%\�������8�6��(3$��LQ�FRRSHUDWLRQ�ZLWK�*UHDW�/DNHV�6WDWHV��ZLOO�SURPXOJDWH�UXOHV�JRYHUQLQJ�
WKH�GLVEXUVHPHQW�RI�QHZ�ZHW�ZHDWKHU�PDQDJHPHQW�JUDQW�IXQGV�
%\�������&RQJUHVV�ZLOO�DSSURSULDWH�JUDQW�IXQGV�IRU�D�ZHW�ZHDWKHU�FRQWURO�SURJUDP�
%\�������ORFDO�JRYHUQPHQWV�VKDOO�GHYHORS�RUGLQDQFHV�WR�HQVXUH�SURSHU�FRQVWUXFWLRQ��VLWLQJ��
DQG�PDLQWHQDQFH�RI�RQ�VLWH�GLVSRVDO�V\VWHPV��LQFOXGLQJ�FRQGXFWLQJ�LQVSHFWLRQV�DW�WKH�WLPH�
RI�SURSHUW\�WUDQVIHU�
%\�������RU�DV�VRRQ�DV�SRVVLEOH��DOO�PXQLFLSDOLWLHV�ZLWK�ZHW�ZHDWKHU�RYHUÁRZV�LQ�WKH�*UHDW�
/DNHV�EDVLQ�ZLOO�KDYH�DGRSWHG�DQG�EHJXQ�WR�LPSOHPHQW�FRPSUHKHQVLYH�VWRUP�ZDWHU�FRQWURO�
SURJUDPV�ZLWK�WKH�REMHFWLYH�RI�PHHWLQJ�DOO�DSSURSULDWH�VWDWH�DQG�IHGHUDO�UHJXODWLRQV��DQG
)RU� FRPPXQLWLHV� ZLWK� ZHW� ZHDWKHU� SUREOHPV� WKDW� KDYH� QRW� SURFHHGHG� ZLWK� UHTXLUHG�
SODQQLQJ� DQG� LPSOHPHQWDWLRQ� E\� ������ WKH� 6WDWHV� RU� 8�6�� (3$� ZLOO� DSSO\� QHFHVVDU\�
HQIRUFHPHQW�DFWLRQV��DGPLQLVWUDWLYH�RUGHU�RU�MXGLFLDO�DFWLRQ��WR�UHTXLUH�FRUUHFWLRQ�RI�WKH�
SUREOHPV�E\�D�GDWH�FHUWDLQ�ZLWK�DSSURSULDWH�SHQDOWLHV�

�
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�

���7KH�GDWH�JLYHQ�LQ�WKLV�JRDO�DVVXPHV�DSSUR[LPDWHO\�ÀYH�\HDUV�IRU�FRPPXQLWLHV�ZKR�KDYH�QRW�GRQH�VR�DOUHDG\�WR�FUHDWH�WKHLU�ORQJ�
WHUP�FRQWURO�SODQV��/7&3V��RU�RWKHU�FRPSUHKHQVLYH�ZHW�ZHDWKHU�VROXWLRQV��7KH�8�6��(3$�&62�&RQWURO�3ROLF\�RI�������WKH�GULYLQJ�
HQJLQH�IRU�WKH�/7&3V��GLG�QRW�SURYLGH�D�GDWH�E\�ZKLFK�FRPPXQLWLHV�QHHGHG�WR�VXEPLW�WKHLU�SODQV�IRU�DSSURYDO��+RZHYHU��WKH�&62�
*XLGDQFH�IRU�)LQDQFLDO�&DSDELOLW\�$VVHVVPHQW�DQG�6FKHGXOH�'HYHORSPHQW�RI������UHFRPPHQGV�D�&62�FRQWURO�LPSOHPHQWDWLRQ�SHULRG�
RI����\HDUV�IRU�FRPPXQLWLHV�ZLWK�KLJK�ÀQDQFLDO�EXUGHQ��ZKLOH�DFNQRZOHGJLQJ�WKDW�WKH�WLPH�ERXQGDU\�LV�QRW�LQWHQGHG�WR�UHSODFH�WKH�
QHJRWLDWLRQV�DQG�GHOLEHUDWLRQV�QHFHVVDU\�WR�EDODQFH�DOO�RI�WKH�HQYLURQPHQWDO�DQG�ÀQDQFLDO�FRQVLGHUDWLRQV�WKDW�LQÁXHQFH�WKH�VLWH�VSHFLÀF�
QDWXUH�RI�WKH�FRQWUROV�DQG�LPSOHPHQWDWLRQ�VFKHGXOHV��6LQFH�WKH�VFKHGXOH�UHFRPPHQGDWLRQV�ODLG�RXW�LQ�WKH������JXLGDQFH�KDYH�QRW�EHHQ�
PHW�LQ�VRPH�FRPPXQLWLHV��DQG�FRQVLGHULQJ�WKH�VHULRXVQHVV�RI�&62V·�HQYLURQPHQWDO�LPSDFWV��WKH�VHQVH�RI�WKH�&RDVWDO�+HDOWK�6WUDWHJ\�
7HDP�LV�WKDW�&62�FRQWURO�VKRXOG�EH�H[SHGLWHG��7KHUHIRUH��WKH�7HDP�UHFRPPHQGV�D�JRDO�RI�LPSOHPHQWLQJ�WKH�/7&3V�FRQVLVWHQW�ZLWK�
WKH�JXLGDQFH�UHFRPPHQGDWLRQV�DQG��ZKHUH�IHDVLEOH�ZLWKLQ����\HDUV�RI�WKHLU�DSSURYDO��7KH�UHFRPPHQGHG�IHGHUDO�JUDQW�SURJUDP�ZRXOG�
SURYLGH�FRPPXQLWLHV�ZLWK�WKH�IXQGLQJ�UHVRXUFHV�DQG�VWRUP�ZDWHU�LQFHQWLYHV�WR�DFFHOHUDWH�ERWK�WKHLU�SODQQLQJ�SURFHVV�DQG�WKHLU�/7&3�
�RU�RWKHU�FRPSUHKHQVLYH�ZHW�ZHDWKHU�VROXWLRQ��LPSOHPHQWDWLRQ��3DUWLFXODUO\�JLYHQ�WKH�UHFRPPHQGHG����SHUFHQW�ORFDO�PDWFK�WR�WKLV�
IHGHUDO�JUDQW�SURJUDP��ORFDO�IXQGLQJ�ZRXOG�VLJQLÀFDQWO\�OHYHUDJH�WKLV�DFFHOHUDWHG�VFKHGXOH��

���(OLPLQDWLRQ�DQG�WKH�DGHTXDF\�RI�WUHDWPHQW�DUH�GHÀQHG�E\�WKH�&OHDQ�:DWHU�$FW��WKH������&62�&RQWURO�3ROLF\��DQG�VXEVHTXHQW�IHGHUDO�
JXLGDQFH�

���7KLV�JRDO�LV�LQWHQGHG�WR�FDSWXUH�WKH�LQWHQW�RI�WKH�8�6��3ROLF\�&RPPLWWHH·V������*UHDW�/DNHV�6WUDWHJ\�JRDOV��VHYHUDO�RI�ZKLFK�DUH�
QRZ�RXWGDWHG��)RU�H[DPSOH����´%\�������8�6��(3$�DQG�6WDWHV�ZLOO�DVVLVW�ORFDO�JRYHUQPHQWV�LQ�HVWDEOLVKLQJ�DOWHUQDWH�IXQGLQJ�YHKLFOHV�
WR�LPSOHPHQW�&62�662�DEDWHPHQW�FRQVWUXFWLRQ�SURMHFWV��6WRUP�ZDWHU�SHUPLWV�ZLOO�EH�LQ�SODFH�IRU�DOO�SKDVH�,,�VWRUP�ZDWHU�GLVFKDUJHV�
��%\�����������SHUFHQW�RI�DOO�&62�SHUPLWV�LQ�WKH�*UHDW�/DNHV�ZLOO�EH�FRQVLVWHQW�ZLWK�WKH�QDWLRQDO�&62�SROLF\����%\�������DOO�VHZHU�
V\VWHPV�ZLOO�EH�RSHUDWHG�XQGHU�/7&3V�ZKLFK�ZLOO�RSWLPL]H�SHUIRUPDQFH�DQG�PLQLPL]H�GLVFKDUJHV�IURP�662V����%\����������SHUFHQW�
RI�PRQLWRUHG�KLJK�SULRULW\�*UHDW�/DNHV�EHDFKHV�ZLOO�PHHW�EDFWHULD�VWDQGDUGV�PRUH�WKDQ����SHUFHQW�RI�WKH�VZLPPLQJ�VHDVRQ�µ�6HH�WKH�
1RQSRLQW�6RXUFH�FKDSWHU�IRU�JRDOV�DQG�DFWLRQ�LWHPV�UHODWHG�WR�PLQLPL]LQJ�VWRUP�ZDWHU�UXQRII�IURP�XUEDQ�DQG�DJULFXOWXUDO�DUHDV��6HH�WKH�
3HUVLVWHQW�%LR�DFFXPXODWLYH�7R[LFV�FKDSWHU�IRU�PRUH�RQ�SUHYHQWLQJ�GLVFKDUJHV�RI�LQGXVWULDO�DQG�SKDUPDFHXWLFDO�ZDVWHV�IURP�PXQLFLSDO�
VHZDJH�WUHDWPHQW�V\VWHPV��
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*RDO��$FKLHYH�D�������SHUFHQW�UHGXFWLRQ�LQ�EDFWHULDO��DOJDO��DQG�FKHPLFDO�FRQWDPLQDWLRQ�DW�DOO�ORFDO�
EHDFKHV�� 6WHSV� WR� DFKLHYH� WKLV� LQFOXGH�� LGHQWLI\� LQGLUHFW� SROOXWLRQ� VRXUFHV� FDSDEOH� RI� DGYHUVHO\�
LPSDFWLQJ�*UHDW�/DNHV�FRDVWDO�KHDOWK��HGXFDWH�FRPPXQLWLHV�UHJDUGLQJ�WKHLU�HQYLURQPHQWDO�LPSDFW��
DQG�UHPHGLDWH�DOO�SRWHQWLDO�LQGLUHFW�SROOXWLRQ�VRXUFHV�WKURXJK�LGHQWLÀFDWLRQ��HVWLPDWLRQ�RI�UHODWLYH�
FRQWULEXWLRQ��EDVHG�RQ�KLVWRULFDO�GDWD�DQG�VDQLWDU\�LQVSHFWLRQ���DQG�UHPHGLDWLRQ�RI�WKHVH�VRXUFHV��
7KLV�ZLOO�UHVXOW�LQ�������SHUFHQW�RI�DOO�*UHDW�/DNHV�SXEOLF�EDWKLQJ�EHDFKHV�EHLQJ�FODVVLÀHG�DV�KDYLQJ�
´JRRGµ�ZDWHU�TXDOLW\�

,QWHULP�0LOHVWRQHV�

%\�������WKH�%($&+�$FW�ZLOO�EH�IXOO\�IXQGHG�WR�FRQWLQXH�URXWLQH�FRPSOLDQFH�PRQLWRULQJ�
RI�FRDVWDO�ZDWHUV�
%\� ������ UHDO�WLPH� WHVWLQJ�PHWKRGRORJLHV�ZLOO� EH� HYDOXDWHG� DQG� WULDOHG� DW�*UHDW� /DNHV�
EHDFKHV�
%\�������FRDVWDO�VWDWHV�ZLOO�KDYH�FRPSOLHG�ZLWK�WKH�%($&+�$FW�UHTXLUHPHQWV�IRU�SXEOLF�
QRWLÀFDWLRQ�
%\�������D�VWDQGDUGL]HG�VDQLWDU\�VXUYH\�IRUP�ZLOO�EH�GUDIWHG�
%\�������VWDQGDUGL]HG�VDQLWDU\�VXUYH\V�ZLOO�EH�WULDOHG�DW�VHOHFW�FRDVWDO�FRPPXQLWLHV�
%\�������VWDWHV�ZLOO�DGG�WR�WKHLU�H[LVWLQJ�ZDWHU�TXDOLW\�PRQLWRULQJ�SURJUDPV�D�VWDQGDUGL]HG�
WRRO�IRU�FRQGXFWLQJ�VDQLWDU\�VXUYH\V�WKDW�ZLOO�LGHQWLI\�VRXUFHV�RI�FRQWDPLQDWLRQ�DW�WKH�ORFDO�
OHYHO�LQ�WKRVH�LQVWDQFHV�ZKHQ�EDFWHULDO�LQGLFDWRU�OHYHOV�H[FHHG�SXEOLVKHG�VWDQGDUGV�
%\�������UHDO�WLPH�WHVW�PHWKRGRORJLHV�ZLOO�VXSSODQW�H[LVWLQJ�WHVW�PHWKRGV��ZKLFK�WDNH�LQ�
H[FHVV�RI����KRXUV�EHIRUH�UHVXOWV�EHFRPH�DYDLODEOH��XQGHU�WKH�%($&+�$FW�RI�������DQG
%\������� UHJLRQDO� SUHGLFWLYH�PRGHOV�ZLOO� EH� DYDLODEOH� XVLQJ� ORFDO� GDWD� DQG� IRUHFDVWV� RI�
ZDWHU�PDVV�PRYHPHQWV�GHULYHG�IURP�WKH�*UHDW�/DNHV�2EVHUYDWLRQ�6\VWHP�

*RDO��$W�WKH�ORFDO�OHYHO��LQGLYLGXDO�FRQWDPLQDWLRQ�HYHQWV�ZLOO�RFFXU�QR�PRUH�WKDQ�ÀYH�SHUFHQW�RI�
DYDLODEOH�GD\V�SHU�EDWKLQJ�VHDVRQ��VRXUFHV�RI�WKHVH�FRQWDPLQDWLRQ�HYHQWV�ZLOO�EH�LGHQWLÀHG�WKURXJK�
VWDQGDUGL]HG�VDQLWDU\�VXUYH\V��DQG�UHPHGLDWLRQ�PHDVXUHV�ZLOO�EH�LQ�SODFH�WR�DGGUHVV�WKHVH�HYHQWV�

,QWHULP�0LOHVWRQHV�

%\�������FRDVWDO�FRPPXQLWLHV�ZLOO�KDYH�DQ�HGXFDWLRQ�DQG�RXWUHDFK�SURJUDP�LQ�SODFH�IRU�
.�����FROOHJH��WKH�JHQHUDO�SXEOLF��DQG�FRDVWDO�GHFLVLRQ�PDNHUV��ZLWK�DVVLVWDQFH�RI�WKH�*UHDW�
/DNHV�6HD�*UDQW�1HWZRUN�
%\�������HQIRUFHDEOH�FLW\�RUGLQDQFHV�ZLOO�EH�LQ�SODFH�WKDW�FDOO�IRU�WKH�SODFHPHQW�RI�VLJQV�
UHJDUGLQJ�WKH�KHDOWK�ULVN�DVVRFLDWHG�ZLWK�EDWKHU�VKHGGLQJ��SURYLVLRQ�RI�DGHTXDWH�VDQLWDU\�
IDFLOLWLHV� IRU� EDWKHUV�� DYDLODELOLW\� DQG� LPSRUWDQFH� RI� SURSHU� ERDWHU�ZDVWH� GLVSRVDO�� DQG�
SURKLELWLRQ� RI� SUDFWLFHV� WKDW� DWWUDFW� QXLVDQFH� ZLOGOLIH� WR� ZKLFK� ÀQHV� DUH� DWWDFKHG� IRU�
YLRODWLRQV�
%\�������XVH�VDQLWDU\�VXUYH\V�WR�LGHQWLI\����WR�����RI�DOO�LQGLUHFW�SROOXWDQW�VRXUFHV�UHVXOWLQJ�
LQ�EHDFK�FORVXUHV�
%\�������EHJLQ�WR�FRQWURO��PDQDJH��DQG�RU�UHPHGLDWH�SROOXWDQW�VRXUFHV�LGHQWLÀHG�WKURXJK�
VDQLWDU\�VXUYH\V��DQG
%\�������QXWULHQW�ORDGLQJ�ZLOO�KDYH�GHFUHDVHG�DV�HYLGHQFHG�E\�D�GHFUHDVH�LQ�QXLVDQFH�DOJDO�
EORRPV�DQG�DPELHQW�ZDWHU�FRQFHQWUDWLRQV�RI�QLWURJHQ�DQG�SKRVSKRURXV�LQ�FRDVWDO�DUHDV�

*RDO��7KH�TXDOLW\�RI�*UHDW�/DNHV�EDVLQ�GULQNLQJ�ZDWHU�IURP�FRDVWDO�DQG�WULEXWDU\�VRXUFHV�ZLOO�EH�
SURWHFWHG�IURP�FKURQLF�DQG�HSLVRGLF�WKUHDWV�RI�FKHPLFDO�DQG�ELRORJLFDO�FRQWDPLQDWLRQ�WKDW�SRVH�
XQDFFHSWDEOH�ULVN�IROORZLQJ�FRQYHQWLRQDO�ZDWHU�WUHDWPHQW�
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,QWHULP�0LOHVWRQHV�

%\� ������ DPHQGPHQWV� WR� WKH� 6DIH� 'ULQNLQJ� :DWHU� $FW� �6':$�� ZLOO� EH� DGRSWHG� WR�
HQKDQFH�ÁH[LELOLW\�LQ�KRZ�6WDWH�5HYROYLQJ�)XQGV�PD\�EH�XVHG�IRU�LQIUDVWUXFWXUH�V\VWHP�
LPSURYHPHQWV�DQG�WKH�&OHDQ�:DWHU�65)�ZLOO�EH�IXOO\�IXQGHG�
%\� ������%LRWHUURULVP�$FW� DPHQGPHQWV�ZLOO� EH� DGRSWHG� WR� UHTXLUH� LPSOHPHQWDWLRQ�RI�
VHFXULW\�PHDVXUHV�WKDW�DGGUHVV�SRWHQWLDO�UHVRXUFH�IDFLOLW\�YXOQHUDELOLWLHV�
%\�������VWDWHV�ZLOO�KDYH�VWUDWHJLHV�IRU�SURWHFWLQJ�ZDWHU�TXDOLW\�IRU�WKH� LQWHQGHG�XVH�RI�
SXEOLF�ZDWHU�VXSSO\��DQG
%\� ������ DOO� VWDWHV� DQG� ORFDO� PXQLFLSDO� ZDWHU� VXSSO\� V\VWHPV� ZLOO� FRPSOHWH� SODQV� IRU�
LQIUDVWUXFWXUH� XSJUDGHV� WKDW� DGGUHVV� DJLQJ� V\VWHP� GHÀFLHQFLHV� DQG� LQWHJUDWH� VHFXULW\�
PHDVXUHV�IRU�YXOQHUDEOH�UHVRXUFHV�IDFLOLWLHV�

)))� 2ECOMMENDATIONS

%DVHG�RQ�DVVHVVPHQWV�WKDW�LGHQWLI\�H[LVWLQJ�SROOXWLRQ�VRXUFHV�DQG�SRWHQWLDO�WKUHDWV�WR�ZDWHU�TXDOLW\��
PXOWLSOH�DFWLRQV�DUH�DYDLODEOH�WR�UHPHGLDWH�DQG�SUHYHQW�DGYHUVH�LPSDFWV�RQ�KXPDQ�KHDOWK�LQ�QHDUVKRUH�
ZDWHUV��7KHVH�LQFOXGH�FRQWURO�DEDWHPHQW�DQG�UHPHGLDWLRQ�RI�GLUHFW�DQG�LQGLUHFW�SROOXWLRQ�VRXUFHV�
LQWR�FRDVWDO�DQG�WULEXWDU\�*UHDW�/DNHV�ZDWHUV��DQG�SURWHFWLRQ�RI�GULQNLQJ�VRXUFH�ZDWHU�TXDOLW\��7KH�
IROORZLQJ�DFWLRQV�DUH�UHTXLUHG�WR�DFKLHYH�WKH�&RDVWDO�+HDOWK�JRDOV�IRU�D�PLQLPXP�ULVN�WR�KXPDQ�
KHDOWK�ZLWKLQ�WKH�*UHDW�/DNHV�

�	%LIMINATETOTHEEXTENTPROVIDEDBYEXISTINGREGULATIONINPUTSOFUNTREATEDORINADEQUATELY
TREATEDHUMANANDINDUSTRIALWASTETO'REAT,AKESBASINWATERSTHROUGHIMPLEMENTATIONOF
WETWEATHERPROGRAMS�INCLUDINGIMPROVEMENTSTOWASTEWATERTREATMENTSYSTEMS�#ONDITIONS
GOVERNINGTHISRECOMMENDEDACTIONAREPRESENTEDIN!PPENDIX#�

8�6��(3$�DQG�WKH�6WDWHV�VKRXOG�IXOO\�LPSOHPHQW��HQIRUFH��DQG�UHSRUW�RQ�WKHLU�ZHW�ZHDWKHU�
FRQWURO�SURJUDPV�WR�LGHQWLI\�DQG�FRUUHFW�GHÀFLHQFLHV�WR�HQVXUH�WKH�UHTXLUHPHQWV�RI�WKH�
&:$�DUH�DFKLHYHG�LQ�D�WLPHO\�PDQQHU�
$V� SDUW� RI� D� ������ SHUFHQW� IHGHUDO�ORFDO� FRVW� VKDUH�� ������� ELOOLRQ��� LQ� IHGHUDO� JUDQWV�
VKRXOG�EH�PDGH�DYDLODEOH�RYHU�ÀYH�\HDUV��7KHVH�PRQLHV�ZRXOG�WKHQ�VXSSRUW�VWDWH�DQG�ORFDO�
UHVRXUFHV�LQ�WKH�DPRXQW�RI�������ELOOLRQ��WKHUHE\�UDLVLQJ��������ELOOLRQ�WR�IXQG�ZDVWHZDWHU�
WUHDWPHQW�LPSURYHPHQWV�

�
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��� 8�6�� (3$·V� &OHDQ� :DWHUVKHGV� 1HHGV� 6XUYH\� �&:16�� ����� 5HSRUW� WR� &RQJUHVV� �ZZZ�HSD�JRY�RZP�PWE�FZQV�LQGH[�KWP��
EUHDNV�GRZQ�FRVWV�E\�ZDWHUVKHG�DQG�QHHG�FDWHJRU\��)RU�WKH�*UHDW�/DNHV�ZDWHUVKHG��WKH�WRWDO�FRVW�IRU�QHHG�FDWHJRULHV�,�9�LV�������
ELOOLRQ�LQ�-DQXDU\������GROODUV��7KLV�WRWDO� LQFOXGHV�,��6HFRQGDU\�:DVWHZDWHU�7UHDWPHQW��,,��$GYDQFHG�:DVWHZDWHU�7UHDWPHQW��,,,�$��
,QÀOWUDWLRQ�,QÁRZ�FRUUHFWLRQ��,,,�%��6HZHU�UHSODFHPHQW�UHKDELOLWDWLRQ��,9�$��1HZ�FROOHFWRU�VHZHUV�DQG�DSSXUWHQDQFHV��,9�%��1HZ�
LQWHUFHSWRU�VHZHUV�DQG�DSSXUWHQDQFHV��DQG�9��&RPELQHG�VHZHU�RYHUÁRZ�FRUUHFWLRQ��>+RZHYHU��WKH�&:16�5HSRUW�WR�&RQJUHVV�VWDWHV�
WKDW�LWV�HVWLPDWHG�FRVW�WR�FRQWURO�&62V��1HHGV�&DWHJRU\�9��LV�EDVHG�RQ�´FDSWXULQJ����SHUFHQW�RI�WKH�ÁRZV�WKDW�HQWHU�WKH�FRPELQHG�
VHZHU�V\VWHP�GXULQJ�ZHW�ZHDWKHU�HYHQWV�µ��)XUWKHUPRUH��WKLV�FRVW�LV�RQO\�IRU�´SURYLGLQJ�WKRVH�ÁRZV�ZLWK�WKH�HTXLYDOHQW�RI�SULPDU\�
FODULÀFDWLRQ��VROLGV�DQG�ÁRDWDEOHV�GLVSRVDO��DQG�GLVLQIHFWLRQ�RI�WKH�HIÁXHQW�µ���&:16������5HSRUW�WR�&RQJUHVV��SDJH�������7R�WKH�H[WHQW�
WKDW�LPSOHPHQWDWLRQ�RI�&62�FRQWUROV�H[FHHGV����SHUFHQW�FDSWXUH�DQG�RU�SURYLGHV�WUHDWPHQW�IRU�WKRVH�ÁRZV�HTXLYDOHQW�WR�PRUH�WKDQ�
SULPDU\�FODULÀFDWLRQ��VROLGV�ÁRDWDEOHV�GLVSRVDO��DQG�GLVLQIHFWLRQ��WKLV�OHYHO�RI�IXQGLQJ�ZLOO�EH�LQDGHTXDWH��)XWXUH�HVWLPDWHV�RI�WKH�QHHGHG�
IXQGLQJ�PXVW�EH�LQFUHDVHG�WR�UHÁHFW�WKH�DFWXDO�OHYHOV�RI�&62�FDSWXUH�DQG�WUHDWPHQW�XQGHUWDNHQ�LQ�WKH�*UHDW�/DNHV�ZDWHUVKHG�@�7KH�
&RDVWDO�+HDOWK�WHDP·V�UHFRPPHQGDWLRQ�LV�GHULYHG�E\�DOORFDWLQJ��������ELOOLRQ�RI�WKLV�WRWDO�WR�VXSSRUW�D�IHGHUDO�JUDQWV�SURJUDP��DQG�WKH�
UHPDLQLQJ�����PLOOLRQ�RI�WKLV�WRWDO�WR�VXSSRUW�WKH�WKUHH�*UHDW�/DNHV�8�6��(3$�UHJLRQV������PLOOLRQ��DQG�WKH�HLJKW�*UHDW�/DNHV�6WDWHV�
�����PLOOLRQ���7R�SXW�WKLV�ÀJXUH�LQ�VRPH�FRQWH[W��WKH�5HSRUW�IRXQG�WKDW�WKH�HVWLPDWHG�WRWDO�FRVW�RI�WKH�XSJUDGH�SURMHFWV�QHFHVVDU\�WR�
PHHW�WKH�REMHFWLYHV�RI�WKH�&:16�LV������ELOOLRQ��7KH�&RDVWDO�+HDOWK�WHDP�LQGHSHQGHQWO\�GHULYHG�WKH�������SHUFHQW�IHGHUDO�ORFDO�FRVW�
VKDUH�IRU�WKH�JUDQWV�SURJUDP��UHVXOWLQJ�LQ�D�IHGHUDO�FRVW�RI��������ELOOLRQ�RYHU�ÀYH�\HDUV��2Q�DQ�DQQXDO�EDVLV��WKH�WHDP·V�UHFRPPHQGDWLRQ�
FDOOV�IRU��������ELOOLRQ�LQ�IHGHUDO�JUDQWV�SHU�\HDU�IRU�ÀYH�\HDUV��$OWKRXJK�WKLV�DPRXQW�LV�HVVHQWLDOO\�DOO�QHZ�IXQGLQJ��D�VPDOO�IUDFWLRQ�PD\�
EH�VXSSOLHG�E\�WKH�6WDWH�5HYROYLQJ�)XQG��65)���$FFRUGLQJ�WR�15'&�������PLOOLRQ�LV�EXGJHWHG�IRU�WKH�*UHDW�/DNHV�6WDWHV·�65)�LQ�������
DQG������PLOOLRQ�EXGJHWHG�IRU�������7KH�SRUWLRQ�RI�WKLV�EXGJHW�WKDW�JRHV�WR�FRPPXQLWLHV�DFWXDOO\�ZLWKLQ�WKH�*UHDW�/DNHV�EDVLQ�LV�D�
PXFK�VPDOOHU�DPRXQW��,I�WKH�65)�FRQWLQXHV�DW�LWV�FXUUHQW�OHYHO��LW�FRXOG�UHSUHVHQW�DQ�DSSUR[LPDWH������PLOOLRQ��HVWLPDWHG��LQ�H[LVWLQJ
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����PLOOLRQ���VKRXOG�EH�PDGH�DYDLODEOH�RYHU�ÀYH�\HDUV�WR�WKH�WKUHH�8�6��(3$�UHJLRQV�WR�
UHYLHZ�DQG�XSJUDGH�WKHLU�*UHDW�/DNHV�ZHW�ZHDWKHU�SURJUDPV³LQFOXGLQJ�WKH�&62�&RQWURO�
3ROLF\�� 13'(6� SHUPLW� LVVXDQFH� DQG� HQIRUFHPHQW�� DQG� VWRUP� ZDWHU� PDQDJHPHQW²WR�
HQVXUH�WKDW�LVVXHV�DUH�DGGUHVVHG�FRPSUHKHQVLYHO\�
���� PLOOLRQ��� VKRXOG� EH� PDGH� DYDLODEOH� RYHU� ÀYH� \HDUV� WR� WKH� *UHDW� /DNHV� 6WDWHV� WR�
DGPLQLVWHU�D�QHZ�JUDQWV�SURJUDP��UHYLHZ��DQG�XSJUDGH�DOO�RI�WKHLU�ZHW�ZHDWKHU�SURJUDPV�
�LQFOXGLQJ�13'(6�SHUPLWV�DQG�HQIRUFHPHQW���DQG�LPSOHPHQW�DQWL�GHJUDGDWLRQ�UXOHV�LQ�
UHODWLRQ�WR�VHZDJH�V\VWHP�H[SDQVLRQV�

5DWLRQDOH��'LUHFW�VRXUFHV�RI�FRQWDPLQDWLRQ�DIIHFWLQJ�FRDVWDO�KHDOWK�DUH�WKRVH�WKDW�RULJLQDWH�IURP�
D�VLQJOH��LGHQWLÀDEOH��À[HG�SRLQW�VXFK�DV�ULYHUV��VWUHDPV��VHZHU�SLSHV��VHSWLF�V\VWHPV��RU�D�SRLQW�RI�
LQGXVWULDO�GLVFKDUJH��$JLQJ�RU�RYHUEXUGHQHG�VHZDJH�LQIUDVWUXFWXUH��ZKLFK�FDQ�UHOHDVH�UDZ�VHZDJH�WR�
VRXUFH�ZDWHUV�LQ�XUEDQ�DUHDV�WKURXJK�VDQLWDU\�VHZHU�RYHUÁRZV��662V��RU�&62V��VWLOO�H[LVW�LQ�PDQ\�
*UHDW�/DNHV�PXQLFLSDOLWLHV�ZKHUH�VWRUP�DQG�VDQLWDU\�V\VWHPV�UHPDLQ�FR�PLQJOHG� �VHH�
���6XEVWDQWLDO�UHGXFWLRQ�RI�WKH�GLVFKDUJH�RI�XQWUHDWHG�VHZDJH�LQWR�WKH�*UHDW�/DNHV�ZLOO�UHGXFH�

KHDOWK�ULVNV�IRU�EDWKHUV�DQG�EDFWHULD�ORDG�LQ�GULQNLQJ�ZDWHU�VXSSOLHV��*LYHQ�WKH�SRWHQWLDO�LPSDFW�
RQ�KXPDQ�KHDOWK��RYHUÁRZV�RI�XQWUHDWHG�KXPDQ�DQG� LQGXVWULDO�ZDVWH� LQWR�*UHDW�/DNHV�ZDWHUV�
PXVW�EH�FRQWUROOHG�WKURXJK�FRPSUHKHQVLYH�VROXWLRQV� WKDW�PD\� LQFOXGH�VWUXFWXUDO�FRQWUROV�VXFK�
DV�VHSDUDWLQJ�VWRUP�DQG�VDQLWDU\�VHZHUV��FRQVWUXFWLQJ�VWRUDJH�FDSDFLW\�RU�FRQWUROOLQJ�LQÀOWUDWLRQ�
LQÁRZ��QRQ�VWUXFWXUDO�FRQWUROV�VXFK�DV�ODQG�XVH�SODQQLQJ�DQG�DJJUHVVLYH�XVH�RI�EHVW�PDQDJHPHQW�
SUDFWLFHV�WR�DOORZ�QR�QHW�LQFUHDVH�LQ�VWRUP�ZDWHU�UXQ�RII��DQG�UHJXODWRU\�FRQWUROV�VXFK�DV�LVVXLQJ��
XSGDWLQJ��DQG�HQIRUFLQJ�1DWLRQDO�3ROOXWDQW�'LVFKDUJH�(OLPLQDWLRQ�6\VWHP��13'(6��SHUPLWV�

&RVW�� ������� ELOOLRQ� LQ� QHZ� IXQGV� RYHU� ÀYH� \HDUV�� ZLWK� ������ ELOOLRQ� SURYLGHG� E\� WKH� IHGHUDO�
JRYHUQPHQW�DQG�������ELOOLRQ�SURYLGHG�E\�QRQ�IHGHUDO�SDUWQHUV�

�	)DENTIFYINDIRECTPOLLUTIONSOURCESCAPABLEOFADVERSELYIMPACTING'REAT,AKESCOASTALHEALTH
AND� UPON IDENTIlCATION� PROMULGATE AND ENFORCE REGULATIONS� PROVIDE PUBLIC EDUCATION�
PROMOTERESEARCH�ANDINITIATEREMEDIATIONTOREDUCETHEIMPACTOFTHESESOURCES�

7KHVH�PD\�LQFOXGH��EXW�DUH�QRW�OLPLWHG�WR��EDFWHULDO�ORDGLQJ�IURP�IRUHVKRUH�EHDFK�VDQG�
DQG� VXEPHUJHG� VHGLPHQWV�� DYLDQ�DQLPDO� GHSRVLWLRQ�� DOJDO� EORRPV� �FDQ� DSSHDU� GXULQJ�
GU\�ZHDWKHU��EXW�DUH�FDXVHG�E\�QXWULHQW�ORDGLQJ�GXULQJ�ZHW�ZHDWKHU�DQG�DTXDWLF�LQYDVLYH�
VSHFLHV���EDWKHU�VKHGGLQJ��DQG�XQWUHDWHG�RQERDUG�ERDWHU�ZDVWH�
6WDWH� DQG� ORFDO� SXEOLF� KHDOWK� DJHQFLHV� SURYLGH� SXEOLF� HGXFDWLRQ� DQG�RU� LQFHQWLYHV� WR�
UHGXFH� LPSDFWV� IURP�QXWULHQW�ORDGLQJ��KRXVHKROG�DQG� LQGXVWULDO�SURGXFWV��DWWUDFWLRQ�RI�
QXLVDQFH�ZLOGOLIH��LPSURSHU�GLVFKDUJH�RI�RQERDUG�ERDWHU�ZDVWH��DQG�EDWKHU�VKHGGLQJ�
5HTXHVW�WKDW�WKH�*UHDW�/DNHV�6HD�*UDQW�1HWZRUN�PDNH�WKLV�DQ�HGXFDWLRQ�RXWUHDFK�SULRULW\�
IRU�WKH�UHJLRQ�DQG�D�FRPSRQHQW�RI�D�*UHDW�/DNHV�&HQWHUV�IRU�2FHDQ�6FLHQFH�(GXFDWLRQ�
([FHOOHQFH��&26((��SURJUDP�WKURXJK�16)�
6WDWH�DQG�ORFDO�JRYHUQPHQWV�SURPXOJDWH�DQG�HQIRUFH�H[LVWLQJ�UHJXODWLRQV�ZKLFK�WDNH�DFWLRQ�
DJDLQVW�ERDWHUV�ZKR�GLVFKDUJH�ZDVWH�WR�WKH�QHDUVKRUH�RU�RSHQ�ZDWHUV�RI�WKH�*UHDW�/DNHV�
5HTXLUH�UHJXODWLRQV�UHJDUGLQJ�WKH�DYDLODELOLW\�RI�DGHTXDWH�WRLOHW�DQG�VKRZHU�IDFLOLWLHV�EDVHG�
RQ�SURMHFWHG�EDWKHU�GHQVLW\�WR�UHFHLYH�%($&+�$FW�JUDQW�IXQGV�
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IXQGLQJ�WKDW�FRXOG�EH�VXEWUDFWHG�IURP�WKH�WHDP·V�UHFRPPHQGHG�WRWDO�RQ�DQ�DQQXDO�EDVLV��7KH�&:16������5HSRUW�VWDWHV�WKDW�́ WKH�QHHGV�
PXVW�KDYH�H[LVWHG�DV�RI�-DQXDU\����������WR�EH�LQFOXGHG�LQ�WKH�&:16������µ�7KHUHIRUH��WKH�FRVWV�FRQWDLQHG�LQ�WKH�UHSRUW�GR�QRW�KDYH�
DQ�LPSOLHG�WLPHIUDPH�RU�HQG�GDWH��7KH�&RDVWDO�+HDOWK�WHDP��DFFRUGLQJO\��UHFRPPHQGV�WKDW�WKH�IXOO�FRVW�RI�DGGUHVVLQJ�WKHVH�QHHGV�EH�
SURYLGHG�RYHU�D�ÀYH�\HDU�SHULRG��7KH�&:16�LV�UHSHDWHG�DQG�XSGDWHG�HYHU\�ÀYH�\HDUV��:KHQ�WKH�-DQXDU\������GDWD�DUH�SXEOLVKHG��WKH�
&RDVWDO�+HDOWK�WHDP·V�UHFRPPHQGDWLRQV�VKRXOG�EH�XSGDWHG�WR�UHÁHFW�WKH�PRVW�UHFHQW�GDWD�
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$VVHVV�H[WHQW�RI�FRQWDPLQDWHG�VHGLPHQWV��HVSHFLDOO\�LQ�$UHDV�RI�&RQFHUQ��WKDW�FRQWULEXWH�
WR�ZDWHU�TXDOLW\�FRQFHUQV���$GGUHVVHG�LQ�$2&�6HGLPHQWV�FKDSWHU��
5HVHDUFK�WR�FODULI\�VRXUFHV�DQG�WUDQVSRUW�RI�ELRWR[LQV��L�H���ERWXOLVP��WKURXJK�IRRGZHE�

5DWLRQDOH��,QGLUHFW�VRXUFHV�RI�FRQWDPLQDWLRQ�DUH�VRXUFHV�ZKRVH�RULJLQDWLRQ�FDQQRW�EH�WUDFHG�WR�
D� VLQJOH�SRLQW� VXFK�DV� D� VWRUP�GUDLQ�RU� VHZHU�RXWIDOO� �VHH� ���7KH�HIIHFWV�RI� LQGLUHFW�
VRXUFHV�RI�FRQWDPLQDWLRQ�DUH�GLIIXVH�DQG��WKHUHIRUH��GHWHUPLQLQJ�WKHLU�RULJLQ�PD\�UHTXLUH�LQWHQVLYH�
LQYHVWLJDWLRQ��)RU�H[DPSOH��GHWHUPLQLQJ�D�FRUUHODWLRQ�EHWZHHQ�LQFUHDVHG�EDFWHULDO�OHYHO�GHQVLW\�DW�
WKH�EDWKLQJ�EHDFK�DQG�YDULRXV�FRDVWDO�SURFHVVHV��SUHGRPLQDWLQJ�ZHDWKHU�FRQGLWLRQV��DQG�QDWXUDO�
DQG�KXPDQ�VRXUFHV�LV�RIWHQ�GLIÀFXOW��5HPHGLDWLQJ�FRQWDPLQDWLRQ�VRXUFHV�UHVSRQVLEOH�IRU�LQGLUHFW�
SROOXWLRQ�ZDWHU�TXDOLW\�IDLOXUHV�ZLOO�UHGXFH�KXPDQ�KHDOWK�ULVNV��LQFUHDVH�DYDLODELOLW\�DFFHVV�WR�*UHDW�
/DNHV�UHFUHDWLRQ��LPSURYH�HFRV\VWHP�KHDOWK��SURPRWH�VXVWDLQDEOH�SUDFWLFHV��GHFUHDVH�HFRQRPLF�ORVV�
�PLOOLRQV�RI�GROODUV�DUH�ORVW�HDFK�\HDU�GXH�WR�EHDFK�FORVXUHV���DQG�LQFUHDVH�FRPPHUFLDO�EHQHÀWV�

&RVW��'HSHQGV� RQ� LQGLUHFW� SROOXWLRQ� VRXUFHV� LGHQWLÀHG� DW� LQGLYLGXDO� EHDFKHV� EDVHG� RQ� DQQXDO�
VDQLWDU\�VXUYH\V��VHH� ���7KH�FRVWV�DVVRFLDWHG�ZLWK�FRQGXFWLQJ�HGXFDWLRQDO�FDPSDLJQV�
DQG�LQLWLDWLQJ�UHPHGLDWLRQ�UDQJH�EHWZHHQ���������DQG����PLOOLRQ�SHU�VRXUFH�LGHQWLÀHG��EDVHG�RQ�
WKH�VL]H�RI�WKH�SRSXODWLRQ�VHUYHG��WKH�H[WHQVLYHQHVV�RI�WKH�LPSDFW��DQG�WKH�QHHG�IRU�LQIUDVWUXFWXUH�
LPSURYHPHQWV��7KH�FRVW�ZRXOG�EH�VKDUHG�EHWZHHQ�VWDWH�DQG�ORFDO�DJHQFLHV��SRVVLEOH�WKURXJK�ÀQHV�
OHYLHG�DJDLQVW�RIIHQGHUV�LQ�VRPH�LQVWDQFHV��DQG�WKURXJK�WKH�DYDLODELOLW\�RI�IHGHUDOO\�DSSURYHG�ORDQV�
RU�JUDQW�IXQGLQJ�

�	3TANDARDIZE�TEST�ANDIMPLEMENTARISKBASEDAPPROACH��TOMANAGERECREATIONALWATER�

8�6��(3$�WR�EXLOG�WKH�DSSURDFK�XSRQ�H[LVWLQJ�ZDWHU�TXDOLW\�PRQLWRULQJ�SURJUDPV�DQG�
HPSOR\�WKH�ODWHVW�WHFKQRORJ\�IRU�PLFURELDO�DVVHVVPHQW�DQG�VWDQGDUGL]HG�VDQLWDU\�VXUYH\�
FULWHULD��EDVHG�RQ�D�KROLVWLF�ZDWHUVKHG�DVVHVVPHQW�
8�6��(3$�WR�WDNH�UHVSRQVLELOLW\�IRU�DFFHOHUDWLQJ�WKH�SURFHVV�QHFHVVDU\�IRU�ÀHOG�WHVWLQJ�DQG�
DSSURYDO�RI�UHDO�WLPH�WHVW�PHWKRGRORJLHV�
2QFH�WKHVH�WZR�WRROV�DUH� LQ�SODFH�WKH\�FDQ�EH�WHVWHG�DW�WKH� ORFDO� OHYHO��DGRSWHG�E\�WKH�
IHGHUDO�JRYHUQPHQW��DQG�LPSOHPHQWHG�DW�WKH�VWDWH�DQG�WULEDO�OHYHO�
)HGHUDO��VWDWH��WULEDO�DQG�ORFDO�PXQLFLSDOLWLHV�KDYH�EHJXQ�WR�ZRUN�WRJHWKHU�WR�VWDQGDUGL]H�WKH�
PLFURELDO�DVVHVVPHQW�RI�UHFUHDWLRQDO�ZDWHU�DQG�WKHVH�ZRUNLQJ�JURXSV�FDQ�DOVR�VWDQGDUGL]H�
WKH�VDQLWDU\�LQVSHFWLRQ�SURFHVV�

5DWLRQDOH��%HDFK�DQG�FRDVWDO�DVVHVVPHQW�PHWKRGV��PLFURELDO�DQG�SK\VLFDO��DUH�WKH�IURQW�OLQHV�RI�
GHIHQVH�IRU�GHWHUPLQLQJ�ZKHQ�FRQWDPLQDQW�LQÁX[HV�DUH�PRVW�OLNHO\�WR�LPSDFW�KXPDQ�KHDOWK�LQ�WKH�
FRQWH[W�RI�VXUIDFH�ZDWHU�HQFRXQWHUV��7RROV�DYDLODEOH�WR�EHDFK�PDQDJHUV�DQG�DXWKRULWLHV�UHVSRQVLEOH�
IRU�PRQLWRULQJ�WKHVH�ZDWHU�ERGLHV�VKRXOG�DFFXUDWHO\�UHÁHFW�ULVN��SURYLGH�WLPHO\�QRWLÀFDWLRQ�WR�WKH�
SXEOLF��DQG�HQDEOH�LQYHVWLJDWLRQ�RI�SRWHQWLDO�FRQWDPLQDWLRQ�VRXUFHV��ERWK�GLUHFW�DQG�LQGLUHFW��WKXV�
OHDGLQJ�WR�UHPHGLDWLRQ�RI�WKHVH�VRXUFHV�

&RVW�������PLOOLRQ���DQQXDOO\�WR�WKH�*UHDW�/DNH�VWDWHV�WR�VWDQGDUGL]H��WULDO��DQG�LPSOHPHQW�D�ULVN�
EDVHG�DSSURDFK�WR�EHDFK�FRDVWDO�DVVHVVPHQW��D�SRUWLRQ�RI�ZKLFK�FRXOG�EH�DSSURSULDWHG�IURP�8�6��
(3$�%($&+�$FW�IXQGV��DVVXPLQJ�WKDW�WKH\�DUH�UH�DSSURSULDWHG�DW�WKH�IHGHUDO�OHYHO��������PLOOLRQ�
IRU�8�6��(3$�WR�FRQFOXGH�DQG�DQDO\]H�GDWD�IURP�1DWLRQDO�(SLGHPLRORJLFDO�DQG�(QYLURQPHQWDO�
$VVHVVPHQW�RI�5HFUHDWLRQDO��1(($5��:DWHU�6WXG\�������PLOOLRQ�RI�WKH�WRWDO�FRVW�RI�������PLOOLRQ�
KDV�DOUHDG\�EHHQ�IXQGHG��

�

�
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���:+2��$QQDSROLV�3URWRFRO��8�6��(3$�1DWLRQDO�%HDFK�*XLGDQFH�DQG�5HTXLUHG�3HUIRUPDQFH�&ULWHULD�IRU�*UDQWV��-XQH�������(3$�
���%������

���1RWH�WKDW�WKH�GROODU�DPRXQW�DSSURSULDWHG�IRU�%($&+�$FW�IXQGV�WR�WKH�HLJKW�*UHDW�/DNHV�VWDWHV�LQ������ZDV������������
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�	0ROTECTDRINKINGSOURCEWATERQUALITY�

8�6�� (3$� ZLOO� HVWDEOLVK� DPELHQW� ZDWHU� TXDOLW\� FULWHULD� IRU� SDUDVLWHV�� SDWKRJHQV�� DQG�
GLVLQIHFWDQW�E\�SURGXFW��'%3��SUHFXUVRUV�IRU�VWDWHV�WR�LPSOHPHQW�
7KH� &OHDQ�:DWHU� 6WDWH� 5HYROYLQJ� )XQG� �&:65)�� VKRXOG� EH� IXOO\� IXQGHG�� DQG� VWDWHV�
VKRXOG�LPSOHPHQW�SURJUDPV�WR�DVVXUH�WKDW�DPELHQW�ZDWHU�TXDOLW\��IROORZLQJ�FRQYHQWLRQDO�
WUHDWPHQW��GRHV�QRW�SRVH�DQ�XQDFFHSWDEOH�ULVN�WR�FRQVXPHUV�
6WDWHV� VKRXOG�ZRUN�ZLWK�SXEOLF�ZDWHU� V\VWHPV� WR� UHGXFH�YXOQHUDELOLWLHV� LGHQWLÀHG� LQ� WKH�
VRXUFH�ZDWHU�DVVHVVPHQWV�

5DWLRQDOH��,Q�DGGLWLRQ�WR�HIIHFWLYH�LPSOHPHQWDWLRQ�DQG�HQIRUFHPHQW�RI�H[LVWLQJ�6DIH�'ULQNLQJ�:DWHU�
$FW��6':$��DQG�&:$�UHTXLUHPHQWV�E\�(3$�DQG�WKH�VWDWHV��WKLV�DFWLRQ�UHTXLUHV�D�FRPELQDWLRQ�
RI� HQKDQFHG� IHGHUDO� SROLF\� UHTXLUHPHQWV� WR� LQFOXGH� DPELHQW�ZDWHU� TXDOLW\� FULWHULD� IRU� SDUDVLWHV��
SDWKRJHQV� DQG�GLVLQIHFWDQW� E\�SURGXFW� SUHFXUVRUV�� IXOO� IHGHUDO� IXQGLQJ� DQG� JUHDWHU� ÁH[LELOLW\� LQ�
KRZ�6WDWH�5HYROYLQJ�)XQGV�PD\�EH�XVHG��$PELHQW�ZDWHU�TXDOLW\�FULWHULD�UHODWHG�WR�GULQNLQJ�ZDWHU�
IROORZLQJ�FRQYHQWLRQDO�WUHDWPHQW�DUH�QHHGHG�WR�VXSSRUW�VRXUFH�ZDWHU�SURWHFWLRQ�SURJUDPV��:DWHU�
TXDOLW\�FULWHULD�IRU�SDWKRJHQV��VXFK�DV�FU\SWRVSRULGLXP��KDYH�QRW�EHHQ�SURPXOJDWHG�XQGHU�&:$�
DXWKRULW\��QRU�KDYH�FULWHULD� IRU�'%3�SUHFXUVRUV�EHHQ�GHYHORSHG��ZKLOH� ULVN�EDVHG� VWDQGDUGV� DUH�
EHLQJ�GHYHORSHG�IRU�ÀQLVKHG�ZDWHU�VXSSOLHG�E\�SXEOLF�ZDWHU�V\VWHPV�

&RVW��)XQG�WKH�&:65)�DW�OHDVW�WR�WKH�OHYHO�DSSURSULDWHG�IRU�)<�������������ELOOLRQ�QDWLRQDOO\�DQG�
�����PLOOLRQ�WR�WKH�*UHDW�/DNHV�6WDWHV��

�	5SETHE$RINKING7ATER3TATE2EVOLVING&UNDTOIMPROVEDRINKINGWATERINFRASTRUCTURE
ANDSUPPORTSOURCEWATERPROTECTION�

7KH�'ULQNLQJ�:DWHU�6WDWH�5HYROYLQJ�)XQG��':65)��VKRXOG�EH�IXOO\�IXQGHG�DQG�LQFUHDVHG�
ÁH[LELOLW\�VKRXOG�EH�JLYHQ�LQ�KRZ�WKH�IXQGV�PD\�EH�XVHG�E\�WKH�VWDWHV�DQG�ORFDO�PXQLFLSDOLWLHV�
IRU�ZDWHU�LQIUDVWUXFWXUH�LPSURYHPHQWV�
6WDWHV� DQG� ORFDO� SXEOLF� ZDWHU� VXSSO\� V\VWHPV� WR� LPSOHPHQW� DQG� HQIRUFH� LQIUDVWUXFWXUH�
LPSURYHPHQW�SODQV�WKDW�LQFOXGH�VHFXULW\�PHDVXUHV�WR�DGGUHVV�UHVRXUFH�IDFLOLW\�YXOQHUDELOLWLHV�
DQG�FULWLFDO�LQIUDVWUXFWXUH�IDFLOLWLHV�JRYHUQHG�XQGHU�WKH�%LRWHUURULVP�$FW�

5DWLRQDOH�� 3URWHFWLRQ� RI� GULQNLQJ� ZDWHU� TXDOLW\� E\� SXEOLF� DQG� SULYDWH� ZDWHU� VXSSO\� V\VWHPV�
WKURXJKRXW� WKH�*UHDW� /DNHV� EDVLQ�PXVW� EH� LPSURYHG�� ,Q� DGGLWLRQ� WR� HIIHFWLYH� LPSOHPHQWDWLRQ�
DQG�HQIRUFHPHQW�RI�H[LVWLQJ�6DIH�'ULQNLQJ�:DWHU�$FW� �6':$��UHTXLUHPHQWV�E\�8�6��(3$�DQG�
WKH�VWDWHV��WKLV�DFWLRQ�UHTXLUHV�D�FRPELQDWLRQ�RI�HQKDQFHG�IHGHUDO�SROLF\�UHTXLUHPHQWV�WR�LQFOXGH�
IXOO�IHGHUDO�IXQGLQJ�DQG�JUHDWHU�ÁH[LELOLW\�LQ�KRZ�6WDWH�5HYROYLQJ�)XQGV�PD\�EH�XVHG�WR�XSJUDGH�
GULQNLQJ�ZDWHU�LQIUDVWUXFWXUH��V\VWHPV��DQG�LPSOHPHQWDWLRQ�RI�ZDWHU�LQIUDVWUXFWXUH�LPSURYHPHQW�
SODQV�ZLWK�VHFXULW\�PHDVXUHV� IRU�YXOQHUDEOH� UHVRXUFHV�IDFLOLWLHV� WR� UHGXFH�FKHPLFDO�FRQWDPLQDQW�
DQG�ELRWHUURULVP�ULVNV�WR�GULQNLQJ�ZDWHU�VXSSOLHV�

&RVW��)XOO\�IXQG�WKH�':65)�DW�OHYHOV�DXWKRUL]HG�E\�WKH�6':$�������PLOOLRQ�WR�WKH�*UHDW�/DNHV�
6WDWHV��WKURXJK������
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!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43!2%!3/&#/.#%2.�3%$)-%.43

)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT

,Q�������WKH�8�6��DQG�&DQDGD�FRPPLWWHG�WR�UHVWRULQJ�WKH�PRVW�GHJUDGHG�SRUWLRQV�RI�WKH�*UHDW�
/DNHV�EDVLQ��:RUNLQJ�WKURXJK�WKH�,QWHUQDWLRQDO�-RLQW�&RPPLVVLRQ��,-&���WKH�*UHDW�/DNHV�VWDWHV�
DQG�SURYLQFHV�GHVLJQDWHG����$UHDV�RI�&RQFHUQ��$2&V���LQFOXGLQJ����LQ�8�6��ZDWHUV�DQG�ÀYH�LQ�
ELQDWLRQDO�ZDWHUZD\V��$2&V�ZHUH�LGHQWLÀHG�EDVHG�RQ����W\SHV�RI�LPSDLUPHQW��UHÁHFWLQJ�KXPDQ�
XVHV³VXFK�DV�HDWLQJ�ÀVK��GULQNLQJ�ZDWHU�DQG�VZLPPLQJ³DQG�HFRORJLFDO�LPSDFWV��VXFK�DV�ORVV�RI�
GLYHUVLW\�LQ�DTXDWLF�OLIH�DQG�GHVWUXFWLRQ�RI�ÀVK�DQG�ZLOGOLIH�KDELWDW��

$2&V�YDU\�ZLGHO\�LQ�JHRJUDSKLF�VFRSH�DQG�H[WHQW�RI�HQYLURQPHQWDO�SUREOHPV��6RPH�DUH�FRQÀQHG�
WR�VPDOO�KDUERUV�DQG�RWKHUV�HQFRPSDVV�DQ�HQWLUH�ULYHU�ZDWHUVKHG��6RPH�DUH�LPSDFWHG�SULPDULO\�E\�
RQH�ODUJH�FRQWDPLQDWHG�VHGLPHQW�VLWH�DQG�RWKHUV�IDFH�PXOWLSOH�VRXUFHV�RI�SROOXWLRQ�DQG�H[WHQVLYH�
ORVV�RI�KDELWDW��

7KH�PRVW�FRPPRQ�VRXUFHV�RI�LPSDLUPHQW�DUH�FRQWDPLQDWHG�VHGLPHQWV��VHZDJH�WUHDWPHQW�SODQW�
GLVFKDUJHV�DQG�FRPELQHG�VHZHU�RYHUÁRZV��QRQSRLQW�VRXUFH�UXQRII��UXQRII�IURP�KD]DUGRXV�ZDVWH�
VLWHV�� DQG�KDELWDW�GHJUDGDWLRQ�DQG�GHVWUXFWLRQ��0DQ\�RI� WKH�VRXUFHV� WKDW� LPSDFW� WKH�$2&V�DUH�
DGGUHVVHG�LQ�WKH�RWKHU�FKDSWHUV�RI�WKH�*UHDW�/DNHV�5HJLRQDO�&ROODERUDWLRQ�UHSRUW��&RQWDPLQDWHG�
VHGLPHQW�LV� OLQNHG�WR�LPSDLUPHQWV�LQ�DOO����8�6��$2&V��'XH�WR�WKH�ZLGHVSUHDG��VHYHUH�LPSDFWV�
RI�FRQWDPLQDWHG�VHGLPHQWV��DQG�EHFDXVH�QR�RWKHU�FKDSWHU�FRYHUV�WKHP��WKLV�LV�WKH�RQO\�SROOXWLRQ�
VRXUFH�WKLV�FKDSWHU�ZLOO�DGGUHVV��

7KRXJK�SURJUHVV�KDV�EHHQ�PDGH�LQ�WKH�$2&V��PXFK�UHPDLQV�WR�EH�GRQH��5HVWRUDWLRQ�RI�$2&V�KDV�
KLVWRULFDOO\�EHHQ�DSSURDFKHG�WKURXJK�DQ�DUUD\�RI�SURJUDPV��PRVW�GHVLJQHG�IRU�RWKHU�SXUSRVHV�DQG�
QRQH�DGHTXDWHO\�IXQGHG��7KLV�LV�SDUWLFXODUO\�WUXH�IRU�WKH�UHPHGLDWLRQ�RI�FRQWDPLQDWHG�VHGLPHQWV��
,Q�-DQXDU\�������WKH�8�6��3ROLF\�&RPPLWWHH�IRU�WKH�*UHDW�/DNHV�LGHQWLÀHG����UHPDLQLQJ�VLWHV�LQ�WKH�
$2&V�ZLWK�D�WRWDO�HVWLPDWHG�YROXPH�RI�QHDUO\����PLOOLRQ�FXELF�\DUGV�RI�FRQWDPLQDWHG�VHGLPHQWV��
'HSHQGLQJ�RQ�WKH�UHPHG\��WRWDO�FOHDQXS�FRVWV�IRU�WKHVH�VLWHV�FRXOG�UDQJH�IURP������ELOOLRQ�WR������
ELOOLRQ��

7KHUH�DUH�WKUHH�SULPDU\�EDUULHUV�WR�DFKLHYLQJ�IXUWKHU�SURJUHVV�LQ�UHVWRULQJ�WKH�$2&V�����RSWLPL]LQJ�
SURJUDP� DGPLQLVWUDWLRQ� DQG� HIIHFWLYHQHVV�� ��� DGGUHVVLQJ� FRQWDPLQDWHG� VHGLPHQWV� �LQFOXGLQJ�
GLVSRVDO�DQG�GHVWUXFWLRQ�WHFKQRORJ\�LVVXHV���DQG�����HVWDEOLVKLQJ�ÀQDO�UHVWRUDWLRQ�WDUJHWV�WR�IDFLOLWDWH�
´GHOLVWLQJµ�RI�$2&V�²�IRUPDOO\�UHPRYLQJ�WKHP�IURP�WKH�OLVW�RI�GHVLJQDWHG�$UHDV�RI�&RQFHUQ�LQ�
WKH�*UHDW�/DNHV�

0ROGRAM!DMINISTRATIONAND%FFECTIVENESS0ROGRAM!DMINISTRATIONAND%FFECTIVENESS0ROGRAM!DMINISTRATIONAND%FFECTIVENESS0ROGRAM!DMINISTRATIONAND%FFECTIVENESS0ROGRAM!DMINISTRATIONAND%FFECTIVENESS0ROGRAM!DMINISTRATIONAND%FFECTIVENESS0ROGRAM!DMINISTRATIONAND%FFECTIVENESS0ROGRAM!DMINISTRATIONAND%FFECTIVENESS0ROGRAM!DMINISTRATIONAND%FFECTIVENESS0ROGRAM!DMINISTRATIONAND%FFECTIVENESS

$W� LWV� LQFHSWLRQ�� WKH� $2&� SURJUDP� JHQHUDWHG�PXFK�
HQWKXVLDVP� DV� D� FRPSUHKHQVLYH�� HFRV\VWHP�EDVHG�
DSSURDFK� ZLWK� D� VWURQJ� HPSKDVLV� RQ� FRPPXQLW\�
OHDGHUVKLS� DQG� VWDNHKROGHU� LQYROYHPHQW�� )HGHUDO�
IXQGLQJ� KDV� VXSSRUWHG� PXFK� RI� WKH� SODQQLQJ��
UHVWRUDWLRQ��UHVHDUFK�DQG�PRQLWRULQJ�FRQGXFWHG�LQ�WKH�
$2&V�� 7KH� VWDWHV�� FDSDEO\� DVVLVWHG� E\� ORFDO� DGYLVRU\�
FRXQFLOV� LQ�PRVW�$2&V�� SOD\HG� DQ� LPSRUWDQW� UROH� LQ�
HQJDJLQJ� VWDNHKROGHUV�� DGYLVLQJ� IHGHUDO� DJHQFLHV�� DQG�
LPSOHPHQWLQJ�PDQ\�SODQQLQJ�DQG�UHVWRUDWLRQ�HIIRUWV�

%\�WKH�ODWH�����V��KRZHYHU��SURJUHVV�LQ�VRPH�$2&V�VORZHG�GXH�WR�GLPLQLVKHG�IXQGLQJ�DQG�D�ODFN�
RI�RUJDQL]HG�IHGHUDO�SURJUDP�GLUHFWLRQ��&RQVHTXHQWO\��VWDWH��WULEDO��DQG�ORFDO�HIIRUWV�GHFOLQHG��,Q�
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������WKH�*HQHUDO�$FFRXQWLQJ�2IÀFH��*$2��QRZ�FDOOHG�WKH�*RYHUQPHQW�$FFRXQWDELOLW\�2IÀFH��
SURGXFHG� D� UHSRUW� �KWWS���ZZZ�JDR�JRY�QHZ�LWHPV�G������SGI�� GRFXPHQWLQJ� DGPLQLVWUDWLYH�
SUREOHPV� LQ� WKH�$2&�SURJUDP��6LQFH� WKHQ�� VLJQLÀFDQW� FKDQJHV�KDYH�EHJXQ� WR� UHLQYLJRUDWH� WKH�
SURJUDP��+RZHYHU��WKHUH�UHPDLQV�D�QHHG�IRU�PRUH�HIÀFLHQW�SURFHVVHV�DQG�DGHTXDWH��VWDEOH�IXQGLQJ�
IRU� IHGHUDO�� VWDWH�� ORFDO�� DQG� WULEDO� SDUWQHUV� WR� FDUU\� RXW� DQG� DFKLHYH� FRPSOHWH� UHVWRUDWLRQ� DQG�
GHOLVWLQJ�RI�WKH�$2&V�

#ONTAMINATED3EDIMENT)SSUES

,W� LV� FULWLFDO� WR� DGGUHVV� XQVWDEOH� DQG�RU� ELRDYDLODEOH� FRQFHQWUDWHG� GHSRVLWV� RI� FRQWDPLQDWHG�
VHGLPHQWV�EHIRUH�WKH\�UHDFK�WKH�ODNHV��ZKHUH�FOHDQXS�FDQ�EH�PXFK�PRUH�GLIÀFXOW�DQG�H[SHQVLYH��
0DQ\�UHPHGLDWLRQ�SURMHFWV�DUH�FRQVWUDLQHG�E\�WKH�FRPSOH[LW\�DQG�FRVW�RI�GHVLJQ�DQG�LPSOHPHQWDWLRQ��
OLPLWHG�DOWHUQDWLYHV�WR�FRQWDPLQDWHG�VHGLPHQW�GUHGJLQJ�DQG�GLVSRVDO��OLPLWHG�GLVSRVDO�FDSDFLW\��DQG�
D�ODFN�RI�FOHDU�VWDQGDUGV�IRU�EHQHÀFLDO�UH�XVH�RI�VRPH�VHGLPHQWV��

$ELISTING

'HVSLWH�WKH�WLPH�DQG�HIIRUW�LQYHVWHG�LQ�WKH�$2&�SURJUDP��QR�8�6��$2&V�KDYH�EHHQ�GHOLVWHG�DQG�
WKHUH�LV�QR�FRQVLVWHQW�ZD\�WR�WUDFN�SURJUHVV�LQ�UHVWRULQJ�WKHVH�ZDWHUZD\V��)XUWKHU��PRVW�LPSDFWV�DUH�
QRW�FOHDUO\�DOLJQHG�ZLWK�H[LVWLQJ�IHGHUDO�ZDWHU�TXDOLW\�UHJXODWLRQV��PDNLQJ�LW�GLIÀFXOW�WR�PHDQLQJIXOO\�
GRFXPHQW�HQYLURQPHQWDO�LPSURYHPHQWV�LQ�WKH�$2&V��$2&V�QHHG�VFLHQWLÀFDOO\�MXVWLÀHG��PHDVXUDEOH�
GHOLVWLQJ�WDUJHWV�WKDW�DGGUHVV�$2&�VSHFLÀF�FRQGLWLRQV�DQG�DUH�FRQVLVWHQW�ZLWK�IHGHUDO��VWDWH��ORFDO��
DQG�WULEDO�UHJXODWLRQV�DQG�SROLFLHV��5HVHDUFK��UHPHGLDWLRQ�DQG�PRQLWRULQJ�QHHGHG�WR�DFKLHYH�WKHVH�
UHVWRUDWLRQ�WDUJHWV�PXVW�EH�LGHQWLÀHG��IXQGHG��DQG�LPSOHPHQWHG��

))� 'OALSAND-ILESTONES

7KH�JRDO�RI�WKH�*UHDW�/DNHV�5HJLRQDO�&ROODERUDWLRQ�LV�WR�UHVWRUH�DOO�WKH�8�6��*UHDW�/DNHV�$2&V��
0LOHVWRQHV�WRZDUG�WKLV�XOWLPDWH�JRDO�LQFOXGH�

E\�WKH�HQG�RI�������8�6��(3$�VKRXOG�H[SDQG�WKH�H[LVWLQJ�8�6��(3$�6WDWH�5$3�:RUNJURXS�
LQWR� D� )HGHUDO�6WDWH� $2&� &RRUGLQDWLQJ� &RPPLWWHH� WR� EHWWHU� FRRUGLQDWH� HIIRUWV� DQG�
RSWLPL]H�H[LVWLQJ�SURJUDPV�DQG�DXWKRULWLHV�WR�DGYDQFH�UHVWRUDWLRQ�RI�WKH�$2&V�
E\�WKH�HQG�RI�������&RQJUHVV�VKRXOG�UHYLVH�DQG�UHDXWKRUL]H�WKH�*UHDW�/DNHV�/HJDF\�$FW�
E\�WKH�HQG�RI�������GHOLVWLQJ�WDUJHWV�IRU�HDFK�8�6��$2&�VKRXOG�EH�GHYHORSHG�FROODERUDWLYHO\�
E\�IHGHUDO��VWDWH��ORFDO��DQG�WULEDO�SDUWQHUV�
E\�WKH�HQG�RI����������$2&V�VKRXOG�EH�GHOLVWHG��UHVWRUHG�WR�WDUJHW�JRDOV���DQG�
E\� ������ DOO� NQRZQ� FRQWDPLQDWHG� VHGLPHQW� VLWHV� LQ� WKH� $2&V� VKRXOG� EH� UHPHGLDWHG��
&RXSOHG�ZLWK�UHVWRUDWLRQ�PHDVXUHV�LGHQWLÀHG�LQ�RWKHU�FKDSWHUV��WKLV�ZLOO�IDFLOLWDWH�FRPSOHWH�
UHVWRUDWLRQ�RI�WKH�$2&V�

)))� 2ECOMMENDATIONS

7KH�IROORZLQJ�UHFRPPHQGDWLRQV�DGGUHVV�REVWDFOHV�WR�UHVWRULQJ�WKH�$2&V�E\�

DGGUHVVLQJ�LQHIÀFLHQFLHV�LQ�WKH�*UHDW�/DNHV�/HJDF\�$FW�DQG�LQFUHDVLQJ�DYDLODEOH�IXQGLQJ�
WR�D�OHYHO�VXIÀFLHQW�WR�UHDFK�WKH�JRDO�RI�FOHDQLQJ�XS�DOO�FRQWDPLQDWHG�VHGLPHQW�VLWHV�LQ�WKH�
$2&V�E\������
SURYLGLQJ�IRU�WKH�SURJUDP�FDSDFLW\�QHHGHG�WR�GHYHORS�PHDVXUDEOH�HQGSRLQWV��GHVLJQ�DQG�
LPSOHPHQW�UHPHGLDO�DFWLRQV��DQG�PHDVXUH�UHVXOWV�
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PDNLQJ�EHWWHU�XVH�RI�H[LVWLQJ�SURJUDPV�DQG�IXQGV�WKURXJK�LQFUHDVHG�FRRUGLQDWLRQ�DW�WKH�
IHGHUDO��VWDWH��ORFDO�DQG�WULEDO�OHYHOV��DQG
ZRUNLQJ�WRZDUG�EHWWHU�DOWHUQDWLYHV�WR�UHPRYDO�DQG�GLVSRVDO�RI�VHGLPHQWV�

�	'REAT,AKES,EGACY!CT&UNDING�!MENDMENTS�2EAUTHORIZATIONAND'UIDANCE

2YHU�WKH�QH[W�ÀYH�\HDUV��WKH�$GPLQLVWUDWLRQ�VKRXOG�UHTXHVW�DQG�&RQJUHVV�VKRXOG�DSSURSULDWH�
�����PLOOLRQ�DQQXDOO\�IRU�WKH�*UHDW�/DNHV�/HJDF\�$FW�WR�UHPHGLDWH�FRQWDPLQDWHG�VHGLPHQW�
VLWHV� LQ� WKH�$2&V��&RQWLQXHG�IXQGLQJ�DW� WKLV� OHYHO�RYHU�DQ�DGGLWLRQDO� WHQ�\HDUV�ZLOO�EH�
QHHGHG�WR�DFKLHYH�WKH�JRDO�RI�FOHDQLQJ�XS�DOO�NQRZQ�FRQWDPLQDWHG�VHGLPHQW�VLWHV�LQ�*UHDW�
/DNHV�$2&V�E\�������
7KH� *UHDW� /DNHV� /HJDF\� $FW� VKRXOG� HQKDQFH� DQG� DFFHOHUDWH� WKH� SDFH� RI� VHGLPHQW�
UHPHGLDWLRQ�LQ�WKH�$2&V�E\�VHUYLQJ�DV�WKH�SULPDU\�UHPHGLDWLRQ�DXWKRULW\�RU�VXSSOHPHQWLQJ�
H[LVWLQJ� UHPHGLDWLRQ� SURJUDPV� DGGUHVVLQJ� FRQWDPLQDWHG� VHGLPHQWV� �VXFK� DV�&(5&/$��
5&5$�� VWDWH� UHPHGLDWLRQ� VWDWXWHV� DQG�:5'$�������� DPRQJ�RWKHUV���&RQJUHVV� VKRXOG�
DPHQG�WKH�$FW�WR�DOORZ�IRU�PRUH�HIÀFLHQW�LPSOHPHQWDWLRQ�RI�WKH�SURJUDP��DV�IROORZV���

7KH�´PDLQWHQDQFH�RI�HIIRUWµ�ODQJXDJH�LQ�WKH�/HJDF\�$FW�VKRXOG�EH�GURSSHG�EHFDXVH�
LW�LV�QRW�DSSURSULDWH�LQ�WKH�FRQWH[W�RI�VHGLPHQW�UHPHGLDWLRQ�ZKHUH�FRVWV�RIWHQ�YDU\�
ZLGHO\�IURP�\HDU�WR�\HDU�DQG��DV�D�UHVXOW��LW�FDQ�OHDG�WR�LQDGYHUWHQW�GLVTXDOLÀFDWLRQ�RI�
RWKHUZLVH�HOLJLEOH�DQG�YDOXDEOH�SURMHFWV��
7KH� OLIH� RI� DSSURSULDWHG� /HJDF\�$FW� IXQGV� VKRXOG� EH� H[WHQGHG� EH\RQG� WZR� \HDUV�
�DV� HQYLVLRQHG� E\� WKH� /HJDF\�$FW�� WR� DFFRPPRGDWH� ERWK� UHVSRQVLEOH� UHPHGLDWLRQ�
DQG� ORQJ�WHUP�PRQLWRULQJ�RI� WKH� HIIHFWLYHQHVV�RI� LPSOHPHQWHG� UHPHGLHV��ZKLFK� LV�
FRQVLVWHQW�ZLWK�WKH������ ��
7KH�FXUUHQW����SHUFHQW�OHYHO�RI�PDWFKLQJ�IXQGV�LQ�NLQG�VHUYLFHV�UHTXLUHG�XQGHU�WKH�
/HJDF\�$FW�IURP�WKH�QRQIHGHUDO�VSRQVRU�DW�´RUSKDQ�VLWHVµ�VKRXOG�EH�DGMXVWHG�WR����
SHUFHQW��RU� DW� D�PLQLPXP��/HJDF\�$FW� IXQGV� VKRXOG�EH�DYDLODEOH� IRU�SODQQLQJ�DQG�
GHVLJQ�ZRUN�ZLWK� QR�PDWFK� RU� UHGXFHG�PDWFK�� LQ� RUGHU� WR� ´WHH�XSµ� SURMHFWV� DQG�
PDLQWDLQ�PRPHQWXP���
7KH� FXUUHQW� OLPLWDWLRQ� LQ� WKH� /HJDF\� $FW� ZKLFK� UHTXLUHV� H[FOXVLYH� IHGHUDO� DJHQF\�
SURMHFW�LPSOHPHQWDWLRQ�SUHFOXGHV�GLVEXUVDO�RI�IXQGV�WR�RWKHU�HQWLWLHV�WR�DVVXPH�WKH�
OHDG�LQ�SURMHFW�LPSOHPHQWDWLRQ��7KLV�UHTXLUHPHQW�UHVWULFWV�WKH�HIÀFLHQW�LPSOHPHQWDWLRQ�
RI� UHPHGLDO�ZRUN� LQ� VRPH�FDVHV�� DQG� VKRXOG�EH�DPHQGHG� WR�DOORZ�GLUHFW�GLVEXUVDO�
RI� SURMHFW� IXQGV�� ZKLFK� ZRXOG� DOORZ� IRU� JUHDWHU� ÁH[LELOLW\� LQ� LPSOHPHQWLQJ� WKH�
SURJUDP���

8�6��(3$�VKRXOG�GHYHORS�JXLGDQFH�WR�FODULI\�DQG�UHLWHUDWH�WKH�/HJDF\�$FW·V�RULJLQDO�LQWHQW�
WR�SHUPLW�SRWHQWLDOO\�UHVSRQVLEOH�SDUWLHV��353V��WR�SDUWLFLSDWH�DV�WKH�QRQ�IHGHUDO�VSRQVRU�
IRU�SURMHFWV�IXQGHG�XQGHU�WKH�$FW��7KH�JXLGDQFH�VKRXOG�FRQÀUP�WKDW�353V�DUH�QHLWKHU�
H[FOXGHG�IURP�HOLJLELOLW\�WR�VHUYH�DV�QRQIHGHUDO�VSRQVRUV�QRU�DEVROYHG�IURP�WKHLU�OLDELOLW\�
IRU�UHPHGLDWLRQ�RI�FRQWDPLQDWHG�VHGLPHQWV�XQGHU�IHGHUDO�DQG�VWDWH�UHPHGLDWLRQ�SURJUDPV��
7KH�HOLJLELOLW\�RI�353V�WR�SURYLGH�VRPH�RU�DOO�RI�WKH�QRQIHGHUDO�VKDUH�RI�D�/HJDF\�$FW�
SDFNDJH�VKRXOG�EH�HYDOXDWHG�RQ�LWV�PHULWV�RQ�D�VLWH�VSHFLÀF�EDVLV�� LQ�WKH�FRQWH[W�RI�WKH�
FRQFHSW�RI��́ DGGHG�YDOXH�µ��([DPSOHV�RI�FLUFXPVWDQFHV�ZKHUH�353�SDUWLFLSDWLRQ�LQ�/HJDF\�
$FW�SURMHFW� IXQGLQJ�ZRXOG�SURYLGH�´DGGHG�YDOXHµ� LQFOXGH��EXW�DUH�QRW� OLPLWHG� WR�� VLWHV�
ZKHUH�DQ�´RUSKDQ�VKDUHµ�H[LVWV�RU�ZKHUH� WKH�UHPHG\�ZLOO�EH�HQKDQFHG��VXFK�DV�ZKHUH�
WKH�VFRSH³TXDOLW\�RU�TXDQWLW\³RI�WKH�UHPHGLDWLRQ�LV�LPSURYHG��LQQRYDWLYH�PHWKRGV�DUH�
HPSOR\HG�RU�WKH�UHPHGLDWLRQ�ZLOO�EH�DFFHOHUDWHG����

5DWLRQDOH���%HIRUH�WKH�*UHDW�/DNHV�/HJDF\�$FW��WKHUH�ZDV�QR�VSHFLÀF�IHGHUDO�DXWKRUL]DWLRQ�IRU�D�
FRQWDPLQDWHG�VHGLPHQWV�UHPHGLDWLRQ�SURJUDP�IRU�WKH�$2&V��7KH�$FW�ÀOOV�WKLV�JDS�DQG�KROGV�WKH�
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SRWHQWLDO�IRU�DQ�DFFHOHUDWHG�VHGLPHQW�UHPHGLDWLRQ�SURJUDP�WKDW�EXLOGV�RQ�FRQVLGHUDEOH�SUHSDUDWRU\�
ZRUN�E\�IHGHUDO��VWDWH��ORFDO��DQG�WULEDO�DJHQFLHV�DQG�353V�WR�HYDOXDWH�FRQWDPLQDWHG�VHGLPHQWV�DQG�
WR�GHVLJQ�DQG�LPSOHPHQW�UHPHGLDO�RSWLRQV��

$SSURSULDWLRQV�XQGHU�WKH�/HJDF\�$FW�KDYH�ODJJHG�VXEVWDQWLDOO\�EHKLQG�DXWKRUL]HG�OHYHOV��8�6��(3$�
UHFHLYHG������PLOOLRQ�LQ�)<������DQG�������PLOOLRQ�LQ�)<�������FRPSDUHG�WR�DXWKRUL]HG�IXQGLQJ�
RI�����PLOOLRQ�DQQXDOO\�IRU�UHPHGLDO�DFWLYLWLHV��,I�&RQJUHVV�ZHUH�WR�DSSURSULDWH�WKH�IXOO�����PLOOLRQ�
DQQXDOO\�� WKH� LQWHULP�PLOHVWRQH�RI�GHOLVWLQJ� WHQ�$2&V�E\������FDQ�EH�DFKLHYHG��+RZHYHU�� WKLV�
VSHQGLQJ� OHYHO�ZLOO�QRW�EH�DGHTXDWH� WR� UHDFK� WKH�XOWLPDWH�JRDO�RI� UHPHGLDWLQJ�DOO� FRQWDPLQDWHG�
VHGLPHQW� VLWHV� LQ� WKH�$2&V�E\�������%DVHG�RQ� HVWLPDWHG�YROXPHV�RI� FRQWDPLQDWHG� VHGLPHQWV�
DQG�GHSHQGLQJ�RQ�WKH�UHPHGLDWLRQ�RSWLRQV�VHOHFWHG�������PLOOLRQ��RQ�DYHUDJH��HDFK�\HDU�PDWFKHV�
XS�ZLWK�ERWK�UHVRXUFH�QHHGV�DQG�VWDWH��ORFDO��DQG�WULEDO�FDSDFLW\�WR�SODQ�DQG�LPSOHPHQW�UHPHGLDO�
SURMHFWV��

�	!/#0ROGRAM#APACITY

7KH�$GPLQLVWUDWLRQ�VKRXOG�UHTXHVW�DQG�&RQJUHVV�VKRXOG�DSSURSULDWH�����PLOOLRQ�DQQXDOO\�
WR�WKH�*UHDW�/DNHV�VWDWHV�DQG�FRPPXQLW\�EDVHG�FRRUGLQDWLQJ�FRXQFLOV�LQ�WKH�$2&V��DQG�
�����PLOOLRQ�WR�8�6��(3$·V�*UHDW�/DNHV�1DWLRQDO�3URJUDP�2IÀFH�IRU�UHJLRQDO�FRRUGLQDWLRQ�
DQG�SURJUDP�LPSOHPHQWDWLRQ��
)XUWKHUPRUH�� WKH� 8�6�� $UP\� &RUSV� RI� (QJLQHHUV� *UHDW� /DNHV� 5HPHGLDO� $FWLRQ� 3ODQ�
3URJUDP��DXWKRUL]HG�LQ�6HFWLRQ�����RI�WKH�:DWHU�5HVRXUFHV�'HYHORSPHQW�$FW�RI�������
VKRXOG�EH� LQFOXGHG� LQ� WKH�3UHVLGHQW·V�EXGJHW� WR�HQDEOH� WKH�&RUSV� WR�SDUWLFLSDWH� LQ� WKH�
)HGHUDO�6WDWH�$2&�&RRUGLQDWLQJ� &RPPLWWHH� DQG� WR� UHTXHVW� IXQGLQJ� IRU� SURMHFWV� WKDW�
DGYDQFH�UHVWRUDWLRQ�RI�WKH�$2&V�

5DWLRQDOH�� � 5HVWRUDWLRQ� RI� WKH�$2&V� LV� FULWLFDO� WR� WKH� UHVWRUDWLRQ� RI� WKH�*UHDW� /DNHV�� \HW� WKH�
&OHDQ�:DWHU�$FW�SURYLGHV�QR�VSHFLÀF�UHJXODWRU\�DXWKRULW\�RU�IXQGLQJ�IRU�WKH�$2&�SURJUDP��7KH�
GHFOLQH�LQ�SURJUDP�HIIHFWLYHQHVV�LQ�WKH�ODWH�����V��ZKLFK�FRUUHVSRQGV�GLUHFWO\�WR�GHFOLQLQJ�IHGHUDO�
ÀQDQFLDO�VXSSRUW�DQG�WKH�DVVRFLDWHG�ORVV�RI�IHGHUDO��VWDWH��WULEDO��DQG�ORFDO�SURJUDPPDWLF�FDSDFLW\��
LV�WHVWDPHQW�WR�WKH�QHHG�WR�EXLOG�DQG�PDLQWDLQ�FRUH�FDSDFLW\�DPRQJ�WKH�SDUWQHUV�LQYROYHG�LQ�$2&�
UHVWRUDWLRQ�� &XUUHQW� IXQGLQJ� OHYHOV� VKRXOG� EH� HQKDQFHG� WR� WKH� UHFRPPHQGHG� OHYHOV� WR� HQVXUH�
DGHTXDWH�WHFKQLFDO�FDSDFLW\�DW�WKH�IHGHUDO��VWDWH��ORFDO��DQG�WULEDO�OHYHOV�VR�WKDW�ODUJH�VFDOH�FOHDQXS�
SURJUDPV��VXFK�DV�WKH�*UHDW�/DNHV�/HJDF\�$FW��DUH�XWLOL]HG�HIIHFWLYHO\��

7R�IXUWKHU�HQKDQFH�$2&�SURJUDP�FDSDFLW\��8�6��(3$�DQG�HDFK�VWDWH��LQ�FRQVXOWDWLRQ�ZLWK�ORFDO�
$2&�DGYLVRU\�JURXSV��VKRXOG�HVWDEOLVK�FRRSHUDWLYH�DJUHHPHQWV�WKDW�RXWOLQH�WKHLU�UHVSHFWLYH�UROHV�
DQG�UHVSRQVLELOLWLHV��SULRULWLHV��DQWLFLSDWHG�RXWFRPHV��UHVRXUFH�QHHGV��VWDIÀQJ�OHYHOV��DQG�SURFHGXUHV�
IRU�GRFXPHQWLQJ�DQG�UHSRUWLQJ�SURJUHVV��

7KH�FRUH�IXQGLQJ�UHFRPPHQGHG�DERYH�DOVR�ZLOO�HQDEOH�PRUH�UDSLG�GHYHORSPHQW�RI�WKH�GHOLVWLQJ�
WDUJHWV� WKDW� DUH� D� QHFHVVDU\� IRXQGDWLRQ� RI� UHPHGLDO� SURMHFWV�� )HGHUDO�� VWDWH�� ORFDO�� DQG� WULEDO�
SDUWQHUV�VKRXOG�FROODERUDWLYHO\�GHYHORS�GHOLVWLQJ�WDUJHWV�IRU�HDFK�8�6��$2&�E\�WKH�HQG�RI�������LQ�
DFFRUGDQFH�ZLWK�WKH�'HOLVWLQJ�3ULQFLSOHV�DQG�*XLGHOLQHV�DGRSWHG�E\�WKH�8�6��3ROLF\�&RPPLWWHH�LQ�
'HFHPEHU�������

�	&EDERAL3TATE#OLLABORATION

7KH� H[LVWLQJ�8�6��(3$�6WDWH�5$3�:RUN�*URXS� VKRXOG� EH� H[SDQGHG� WR� D� )HGHUDO�6WDWH�$2&�
&RRUGLQDWLQJ� &RPPLWWHH� WR� EHWWHU� FRRUGLQDWH� HIIRUWV� DQG� RSWLPL]H� H[LVWLQJ� SURJUDPV� DQG�
DXWKRULWLHV�WR�DGYDQFH�UHVWRUDWLRQ�RI�WKH�$2&V��

�

�
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5DWLRQDOH��1R�VLQJOH�DJHQF\�DW�DQ\�OHYHO�RI�JRYHUQPHQW�KDV�WKH�OHJDO�DXWKRULW\�RU�SURJUDPPDWLF�
UHVRXUFHV�WR�IXOO\�UHVWRUH�WKH�$2&V��)XUWKHU��WKH�FXUUHQW�ODFN�RI�D�FRRUGLQDWLQJ�PHFKDQLVP�PHDQV�
H[LVWLQJ� UHVRXUFHV� DUH� QRW� XVHG� DV� HIIHFWLYHO\� DV� WKH\� FRXOG� EH��$� VXVWDLQHG�� RXWFRPH�RULHQWHG�
FROODERUDWLYH�SURFHVV�LV�QHHGHG�WR�HIIHFWLYHO\�FRQVROLGDWH�H[LVWLQJ�UHVRXUFHV�DYDLODEOH�IRU�UHVWRULQJ�
WKH�$2&V��

7KH�)HGHUDO�,QWHUDJHQF\�7DVN�)RUFH�LV�FKDUJHG�XQGHU�WKH�([HFXWLYH�2UGHU�ZLWK�FRRUGLQDWLQJ�WKH�
*UHDW�/DNHV�DFWLYLWLHV�RI� IHGHUDO�DJHQFLHV��:KLOH� WKLV� LV�D�YDOXDEOH�REMHFWLYH��PXFK�RI� WKH�ZRUN�
WR� UHVWRUH� WKH�$2&V� LV� DGPLQLVWHUHG� DW� WKH� VWDWH�� WULEDO�� DQG� ORFDO� OHYHOV��7KHUHIRUH�� D� EURDGHU�
FROODERUDWLYH�IUDPHZRUN� LV�QHHGHG��7KH�&RRUGLQDWLQJ�&RPPLWWHH�VKRXOG�DFW�DV�D�FOHDULQJKRXVH�
WR� PRYH� VSHFLÀF� SURMHFWV� IRUZDUG� WKURXJK� WHFKQLFDO� DVVLVWDQFH�� GDWD� FROOHFWLRQ� DQG� VKDULQJ��
LGHQWLÀFDWLRQ�RI�DYDLODEOH�UHVRXUFHV��DQG�MRLQW�ZRUN�HIIRUWV��6WDWHV�VKRXOG�KHOS�ORFDO�$2&�FRXQFLOV�
DQG�WULEHV�DFFHVV�WKH�VXSSRUW�RI�WKH�&RRUGLQDWLQJ�&RPPLWWHH��SODQ�DQG�VFKHGXOH�UHVWRUDWLRQ�ZRUN��
DQG�LGHQWLI\�QRQIHGHUDO�PDWFKLQJ�IXQGV�DV�QHFHVVDU\��

�	0ROMOTE$EVELOPMENTOF%NVIRONMENTALLY3OUND3EDIMENT4REATMENTAND$ESTRUCTION
4ECHNOLOGIES�"ENElCIAL2E5SEOF3EDIMENTS�AND"EST!VAILABLE$ISPOSAL/PTIONS�

8�6��(3$��WKH�8�6��$UP\�&RUSV�RI�(QJLQHHUV��WKH�VWDWHV��DQG�WKH�WULEHV�VKRXOG�DFWLYHO\�H[DPLQH�
LQQRYDWLYH�DSSURDFKHV�WR�WKH�XOWLPDWH�GLVSRVLWLRQ�RI�FRQWDPLQDWHG�VHGLPHQWV�DV�DQ�DOWHUQDWLYH�WR�WKH�
FXUUHQW�SUDFWLFH�RI�GLVSRVLQJ�RI�WKHP�LQ�&RQÀQHG�'LVSRVDO�)DFLOLWLHV��&')V��RU�ODQGÀOOV��&RQJUHVV�
VKRXOG�IXOO\�IXQG��DW����PLOOLRQ�DQQXDOO\�RYHU�WKH�QH[W�ÀYH�\HDUV��WKH�UHVHDUFK�DQG�GHYHORSPHQW�
SURJUDP�DXWKRUL]HG� LQ�6HFWLRQ�����RI� WKH�*UHDW�/DNHV�/HJDF\�$FW��7KLV� UHVHDUFK�ZLOO� WHVW� DQG�
SURPRWH�YLDEOH�WUHDWPHQW�WHFKQRORJLHV�WKDW�DOORZ�IRU�WKH�VHSDUDWLRQ��LPPRELOL]DWLRQ��QHXWUDOL]DWLRQ�
RU�GHVWUXFWLRQ�RI�FRQWDPLQDQWV�LQ�VHGLPHQWV��LQ�VLWX�RU�XSRQ�UHPRYDO��$�VLJQLÀFDQW�IRFXV�RI�WKLV�
ZRUN�VKRXOG�EH�RQ�WKH�GHYHORSPHQW�RI�WHFKQRORJLHV�WKDW�SURGXFH�QR�QHZ�FRQWDPLQDQWV�DQG�GR�
QRW�UHOHDVH�FRQWDPLQDQWV�WR�WKH�HQYLURQPHQW��

5DWLRQDOH��:KLOH�LW�XQGRXEWHGO\�LPSURYHV�WKH�FRQGLWLRQ�RI�ZDWHUZD\V��WKH�UHPRYDO�DQG�WUDQVSRUWLQJ�
RI� FRQWDPLQDWHG� VHGLPHQWV� WR� D� GLVSRVDO� IDFLOLW\� VLPSO\� UHORFDWHV� WKH� FRQWDPLQDWLRQ��'LVSRVDO�
IDFLOLWLHV�FDQ�EH�GLIÀFXOW�DQG�H[SHQVLYH�WR�VLWH�DQG�EXLOG��DQG�WKH�ODFN�RI�DGHTXDWH�GLVSRVDO�FDSDFLW\�
NHHSV�FOHDQXSV�IURP�PRYLQJ�IRUZDUG��$OWHUQDWLYHV�WR�GLVSRVDO�ZRXOG�DGGUHVV�WKHVH�LVVXHV��

)HGHUDO��VWDWH��ORFDO��DQG�WULEDO�DJHQFLHV�VKRXOG�H[DPLQH�WKH�IHDVLELOLW\�RI�GHYHORSLQJ�IDFLOLWLHV�ZKHUH�
GUHGJHG�VHGLPHQWV�FDQ�EH�PDQDJHG�IRU�GLVSRVDO��WUHDWPHQW��GHVWUXFWLRQ�DQG�RU�EHQHÀFLDO�UH�XVH�
DW�D�VLQJOH�ORFDWLRQ��7UHDWPHQW�WHFKQRORJLHV�IRU�GHFRQWDPLQDWLRQ�DQG�RU�EHQHÀFLDO�UH�XVH�RI�WKH�
GUHGJHG�PDWHULDO�DW�WKH�IDFLOLW\�VKRXOG�EH� LQFOXGHG�LQ�SURMHFW�FRVWV��,Q�RUGHU�WR� LQFUHDVH� OLPLWHG�
GLVSRVDO� FDSDFLW\�� WKH�&RUSV� DQG� VWDWH� DQG� WULEDO� DJHQFLHV� VKRXOG� HQFRXUDJH� ORFDO� FRPPXQLWLHV�
WR� ´PLQHµ� H[LVWLQJ� &')V� WR� IDFLOLWDWH� WKH� HQYLURQPHQWDOO\�VRXQG� EHQHÀFLDO� UH�XVH� RI� GUHGJHG�
PDWHULDOV��7KHUH�VKRXOG�EH�HDUO\��EURDG�SXEOLF�RXWUHDFK�LQ�VLWLQJ�GHFLVLRQV�UHJDUGLQJ�GLVSRVDO�RU�
WUHDWPHQW�RI�FRQWDPLQDWHG�VHGLPHQWV�

�
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)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT

:DWHU�SROOXWLRQ�IURP�QRQSRLQW�VRXUFHV�LV�D�VXEVWDQWLDO�FRQWULEXWRU�WR�WKH�LPSDLUPHQW�RI�ZDWHUV�
DFURVV�WKH�*UHDW�/DNHV�EDVLQ��1RQSRLQW�VRXUFH�SROOXWLRQ�LV�SUHVHQW�WKURXJKRXW�WKH�EDVLQ��LQ�PDQ\�
IRUPV�DQG�ZLWK�PDQ\�LQWHUDFWLRQV��7KH�FRPSOH[LW\�RI�WKH�SROOXWDQWV�DQG�WKHLU�SUHVHQFH�LQ�VRLO��ZDWHU�
DQG�DLU�PDNH�SROOXWLRQ�DEDWHPHQW�IRU�QRQSRLQW�VRXUFHV�SDUWLFXODUO\�GLIÀFXOW�WR�DGGUHVV��6WUDWHJLHV�
WR�GDWH�KDYH�IDLOHG�WR�GHOLYHU�ZLGHVSUHDG�VWUHDP�DQG�ODNH�UHVWRUDWLRQ�QHFHVVDU\�IRU�WKH�SURWHFWLRQ�
DQG�PDLQWHQDQFH�RI�WKH�*UHDW�/DNHV��7KLV�VWUDWHJ\�UHFRPPHQGV�DFWLRQV�IRU�PLWLJDWLQJ�VWUHVVRUV�
WKDW�FDXVH�QRQSRLQW�VRXUFH�SROOXWLRQ��

1RQSRLQW�VRXUFH�LPSDFWV�YDU\�JUHDWO\�LQ�IUHTXHQF\�DQG�VHYHULW\�DFURVV�WKH�*UHDW�/DNHV��,PSDFWV�
KDYH�EHHQ�SDUWLFXODUO\�VHYHUH�LQ�WKH�FRDVWDO�ZHWODQGV�DQG�WULEXWDULHV�WKDW�RQFH�EXIIHUHG�WKH�/DNHV�
IURP�HQYLURQPHQWDO�GDPDJH��2WKHU�SULPH�LPSDFW�DUHDV�LQFOXGH�ZHVWHUQ�/DNH�(ULH��6DJLQDZ�%D\��
*UHHQ�%D\��WKH�FRDVWDO�UHJLRQ�RI�2KLR��VHOHFWHG�$UHDV�RI�&RQFHUQ��$2&V���DQG�VHOHFWHG�WULEXWDULHV�
RU�QHDU�VKRUH�DUHDV��'XH�WR�WKLV�YDULDELOLW\��WKH�WRROV�DQG�VWUDWHJLHV�UHTXLUHG�WR�DGGUHVV�QRQSRLQW�
VRXUFH�SROOXWLRQ�PXVW�EH�WLJKWO\�FRRUGLQDWHG�DPRQJ�SDUWQHU�DJHQFLHV�DQG�RUJDQL]DWLRQV�DQG�PXVW�
EH�JHRJUDSKLFDOO\�WDUJHWHG��,Q�DGGLWLRQ�WR�ZRUNLQJ�GLUHFWO\�WR�DGGUHVV�SROOXWDQW�VWUHVVRUV��HIIHFWLYH�
UHGXFWLRQ�RI�QRQSRLQW�VRXUFHV�ZLOO�DOVR�LQFOXGH�LQWHJUDWLQJ�FRQWURO�VWUDWHJLHV�ZLWK�ORFDO�ODQG�XVH�
DQG�VPDUW�JURZWK�LVVXHV��

1RQSRLQW� 3ROOXWLRQ� 6WUHVVRUV1RQSRLQW� 3ROOXWLRQ� 6WUHVVRUV�� )LYH� QRQSRLQW� VRXUFH� SROOXWLRQ� VWUHVVRUV� ²� SK\VLFDO� RU� FKHPLFDO�
FKDQJHV�WKDW�RFFXU�ZLWKLQ�WKH�HFRV\VWHP�²�VLJQLÀFDQWO\�LPSDFW�WKH�ELRORJLFDO�FRPSRQHQWV��SDWWHUQV��
DQG� UHODWLRQVKLSV� LQ� WKH� QDWXUDO� V\VWHP� RI� WKH�*UHDW� /DNHV�� WKHVH� DUH� QXWULHQWV�� FRQWDPLQDQWV��
SDWKRJHQV��VHGLPHQWDWLRQ��DQG�DOWHUHG�ÁRZ�UHJLPHV��7KHVH�VWUHVVRUV�HQWHU�WKH�*UHDW�/DNHV�WKURXJK�
WKUHH� SULPDU\� SDWKZD\V�� VXUIDFH� UXQRII�� JURXQGZDWHU� LQÀOWUDWLRQ�� DQG� DWPRVSKHULF� GHSRVLWLRQ��
1RQSRLQW�VRXUFH�SROOXWLRQ�LQ�HDFK�RI�WKH�ÀYH�IRUPV�GDPDJHV�ÁRUD�DQG�IDXQD�LQ�WKH�/DNHV��WKUHDWHQV�
KXPDQ�KHDOWK��UHGXFHV�UHFUHDWLRQDO�RSSRUWXQLWLHV��DQG�LQFUHDVHV�WKH�FRVW�RI�WUHDWLQJ�GULQNLQJ�ZDWHU�
DQG�GUHGJLQJ�RXU�KDUERUV�DQG�PDULQDV��$FWLRQV�DJDLQVW�VWUHVVRUV�KDYH�GLUHFW�VKRUW�WHUP�FRVWV��EXW�
RIWHQ�VDYH�PRQH\�LQ�WKH�ORQJHU�WHUP�DQG�VRPHWLPHV�PDNH�QHZ�VXVWDLQDEOH�JURZWK�SRVVLEOH��

([LVWLQJ�3URJUDPV�DQG�7KHLU�(IIHFWLYHQHVV��7KH� WRWDO� LQSXW�RI� VWUHVVRUV� IURP�QRQSRLQW� VRXUFH�([LVWLQJ�3URJUDPV�DQG�7KHLU�(IIHFWLYHQHVV��7KH� WRWDO� LQSXW�RI� VWUHVVRUV� IURP�QRQSRLQW� VRXUFH�
SROOXWLRQ�WRGD\�FRQVLGHUDEO\�H[FHHGV�WKDW�IURP�SRLQW�VRXUFHV��:RUN�RQ�SRLQW�VRXUFHV�DSSURDFKHV�
D�SRLQW�RI�GLPLQLVKLQJ�UHWXUQV��IXQGLQJ�WR�LQFUHDVH�SRLQW�VRXUFH�FRQWURO�EH\RQG����SHUFHQW�RU����
SHUFHQW�LV�OHVV�HIIHFWLYH�WKDQ�SURYLGLQJ�WKH�VDPH�DPRXQW�RI�IXQGLQJ�WR�DGGUHVV�QRQSRLQW�VRXUFHV��
0DQ\�JRYHUQPHQWDO�DJHQFLHV��QRQ�JRYHUQPHQWDO�RUJDQL]DWLRQV��LQFOXGLQJ�XQLYHUVLWLHV�DQG�FROOHJHV��
DQG� WKH� UHJXODWHG�FRPPXQLW\�� DUH�DOUHDG\�DW�ZRUN�DW��RU� LQWHUHVWHG�
LQ�� UHGXFLQJ� QRQSRLQW� VRXUFH� SROOXWLRQ� LQ� WKH� *UHDW� /DNHV�� 7KH�
FRPELQDWLRQ� RI� IHGHUDO�� VWDWH�� WULEDO�� DQG� ORFDO� LQVWLWXWLRQV� DQG�
SURJUDPV� WKDW� LV� DOUHDG\� DFWLYHO\� LQYROYHG� LQ� UHGXFLQJ� QRQSRLQW�
VRXUFHV�KDV� UHVXOWHG� LQ�PDQ\�VXFFHVVIXO�SURMHFWV�DFURVV� WKH�EDVLQ��
+RZHYHU��GHVSLWH�WKHVH�VXFFHVVHV��SROOXWLRQ�IURP�QRQSRLQW�VRXUFHV�
KDV� OHG� WR�D�*UHDW�/DNHV�HFRV\VWHP�WKDW� LV�GHWHULRUDWLQJ� LQ�KHDOWK�
DQG� TXDOLW\�� ([LVWLQJ� SURJUDPV�PXVW� EH� FRRUGLQDWHG� IRU� HIÀFLHQW�
WUDFNLQJ�RI� UHVXOWV�� HYDOXDWHG� URXWLQHO\� IRU� HIIHFWLYHQHVV�� DQG�KHOG�
DFFRXQWDEOH�IRU�DFKLHYLQJ�HQYLURQPHQWDO�RXWFRPHV��

0RQLWRULQJ0RQLWRULQJ��:DWHU�TXDOLW\�PRQLWRULQJ�LV�DQ�HVVHQWLDO�FRPSRQHQW�RI�
SURJUDPV�GHVLJQHG�WR�SURWHFW�DQG�UHVWRUH�RXU�ZDWHU�UHVRXUFHV��:DWHU�
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TXDOLW\�PRQLWRULQJ�LV�QHHGHG�VR�ZH�FDQ��VHW�DSSURSULDWH�JRDOV�IRU�ZDWHU�TXDOLW\�ZKLFK�SURPRWHV�
HTXLWDEOH� ZDWHU� TXDOLW\� SURWHFWLRQ�UHVWRUDWLRQ� DFURVV� WKH� FRXQWU\�� DVVLVW� UHVRXUFH�PDQDJHUV� WR�
HIIHFWLYHO\�LPSOHPHQW�SURJUDPV�DQG�KHOS�SULRULWL]H�IXWXUH�HIIRUWV�E\�FROOHFWLQJ�DGHTXDWH�ZDWHU�TXDOLW\�
GDWD�DQG�OLQNLQJ�WKLV�LQIRUPDWLRQ�GLUHFWO\�WR�UHOHYDQW�GHFLVLRQ�FULWHULD��WUDFN�WKH�HIIHFWLYHQHVV�RI�RXU�
SURJUDPV��DQG�UHOLDEO\�UHSRUW�RQ�ZDWHU�TXDOLW\�FKDQJHV��DVVRFLDWH�VXFK�FKDQJHV�ZLWK�SURJUDPPDWLF�
HIIRUWV��DQG�HVWDEOLVK�WKH�FRVW�HIIHFWLYHQHVV�RI�RXU�DFWLRQV�DW�DSSURSULDWH�VSDWLDO�VFDOHV�

%03�0DLQWHQDQFH�� � ,W�PXVW� EH� VWUHVVHG� WKDW� LQ� RUGHU� WR� EH� HIIHFWLYH�� %03V� W\SLFDOO\� UHTXLUH�
PDLQWHQDQFH��6WXGLHV�KDYH� VKRZQ� WKDW�RIWHQWLPHV�%03V�DUH�QRW�PDLQWDLQHG�DGHTXDWHO\��:KHQ�
LPSOHPHQWDWLRQ�PHDVXUHV�DUH�EHLQJ�SODQQHG�DQG�SXW� LQWR�SUDFWLFH�� LW� LV�FULWLFDO�WKDW�WKLV� LVVXH�LV�
DGHTXDWHO\�DGGUHVVHG�

7KHUH�DUH�WKUHH�IXQGDPHQWDO�EDUULHUV�WR�DGGUHVVLQJ�QRQSRLQW�VRXUFH�SROOXWLRQ�PRUH�HIIHFWLYHO\�LQ�
WKH�ORQJ�WHUP��DXWKRULW\��IXQGLQJ��DQG�FRRUGLQDWLRQ��

$XWKRULW\��7KH�DXWKRULWLHV�LQ�SODFH�DUH�VSUHDG�RXW�RYHU�D�YDULHW\�RI�MXULVGLFWLRQV�SULPDULO\�WKURXJK�
YROXQWDU\�SURJUDPV�DQG�WKHLU�DSSOLFDWLRQ�DQG�LPSOHPHQWDWLRQ�LV�LQFRQVLVWHQW��:KLOH�WKH\�KDYH�KLJK�
SDUWLFLSDWLRQ�UDWHV��WKH\�FDQ�RQO\�SHQHWUDWH�VR�IDU� LQWR�WKH�PDUNHW�UHVSRQVLEOH�IRU�WKH�QRQSRLQW�
VWUHVVRUV��

)XQGLQJ�� )XQGLQJ� FXUUHQWO\� DYDLODEOH� WR� WKHVH� SURJUDPV� LV� IDU� OHVV� WKDQ� LV� QHHGHG� WR� DFKLHYH�
PD[LPXP�SHQHWUDWLRQ�XVLQJ�YROXQWDU\�PHDVXUHV��&XUUHQW�IXQGLQJ� OHYHOV�ZLOO�QRW�FRPH�FORVH�WR�
UHDFKLQJ�WKH�OHYHOV�RI�LPSOHPHQWDWLRQ�QHHGHG�WR�PDNH�D�GLIIHUHQFH�LQ�WKH�*UHDW�/DNHV��

&RRUGLQDWLRQ��7KHVH�SURJUDPV�DQG�WKH�DJHQFLHV�LPSOHPHQWLQJ�WKHP�RIWHQ�DUH�QRW�LQWHJUDWHG��,Q�
WKH�IHZ�SODFHV�ZKHUH�WKHUH�LV�DQ�LQWHJUDWHG�ZDWHUVKHG�EDVHG�HIIRUW��LW�LV�XVXDOO\�DW�WKH�VXE�ZDWHUVKHG�
DUHD�RU�VPDOOHU��7R�EH�HIIHFWLYH�IRU�WKH�*UHDW�/DNHV��DJHQFLHV�DQG�SURJUDPV�DW�DOO�OHYHOV³IHGHUDO��
UHJLRQDO��VWDWH��WULEDO��DQG�ORFDO³PXVW�FRRUGLQDWH�WR�DFFRPSOLVK�HIÀFLHQW�GHOLYHU\�DQG�XWLOL]DWLRQ�
RI�UHVRXUFHV��WDUJHWLQJ�RI�FULWLFDO�DUHDV��DQG�PRQLWRULQJ�RI�SURJUHVV�WRZDUG�FRPPRQ�REMHFWLYHV��

))� 'OALSAND-ILESTONES

*RDO��3URWHFW�H[LVWLQJ�ZHWODQGV�DQG�UHVWRUH�ZHWODQGV�LQ�ERWK�XUEDQ�DQG�UXUDO�DUHDV�VR�WKDW�ULYHUV��
VWUHDPV��DQG�ODNHV�DFURVV�WKH�*UHDW�/DNHV�UHJLRQ�IXQFWLRQ�DV�KHDOWK\�HFRV\VWHPV��

,QWHULP�0LOHVWRQHV��

%\�������UHVWRUH��UHFRYHU��DQG�SURWHFW�D�QHW�LQFUHDVH�RI���������DFUHV�RI�ZHWODQGV�ZLWKLQ�
WKH�*UHDW�/DNHV�EDVLQ�����
%\�������UHVWRUH��UHFRYHU��DQG�SURWHFW�D�QHW�LQFUHDVH�RI�����������DFUHV����������DGGLWLRQDO��
RI�ZHWODQGV�ZLWKLQ�WKH�*UHDW�/DNHV�EDVLQ��

*RDO�� 0HDVXUDEO\� UHGXFH� DW� OHDVW� KXQGUHGV� RI� WKRXVDQGV� RI� WRQV� RI� VHGLPHQW�� SRXQGV� RI�
SKRVSKRURXV�ORDGLQJ��DQG�SRXQGV�RI�QLWURJHQ�ORDGLQJ�LQ�WR�WKH�*UHDW�/DNHV�EDVLQ��

,QWHULP�0LOHVWRQHV��

%\�������FUHDWH���������QHZ�DFUHV�RI�EXIIHU�VWULSV�ZLWKLQ�WKH�*UHDW�/DNHV�EDVLQ��
%\� ������ FUHDWH� ���������� QHZ� DFUHV� ��������� DGGLWLRQDO�� RI� EXIIHU� VWULSV� ZLWKLQ� WKH�
EDVLQ��

�

�

�
�

���7KHVH���������ZHWODQG�DFUHV�DUH�WKH�VDPH�DFUHV�UHFRPPHQGHG�E\�WKH�+DELWDW�6WUDWHJ\�7HDP�
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*RDO��5HGXFH�WKH�DPRXQW�RI�VHGLPHQW�UHDFKLQJ�WKH�*UHDW�/DNHV�WKURXJK�LQVWDOODWLRQ�DQG�FRQWLQXHG�
XVH�RI�PDQDJHPHQW�SUDFWLFHV�RQ�FURSODQG��HVSHFLDOO\�WKRVH�WKDW�LQFUHDVH�FURS�UHVLGXH�OHIW�RQ�WKH�
VXUIDFH��

,QWHULP�0LOHVWRQHV��

%\� ������ KDYH� ���������� QHZ� DFUHV� RI�*UHDW� /DNHV� EDVLQ� FURSODQG� XQGHU� DSSURSULDWH�
UHVLGXH�PDQDJHPHQW��7KLV�LQFUHDVH�FRUUHVSRQGV�WR����SHUFHQW�GHFUHDVH�LQ�VRLO�ORVV��
%\�������H[WHQG�WR�����������QHZ�DFUHV� ���������DGGLWLRQDO�QHZ�DFUHV��RI�*UHDW�/DNHV�
EDVLQ�FURSODQG�XQGHU�DSSURSULDWH�UHVLGXH�PDQDJHPHQW��

*RDO��5HGXFH� OLYHVWRFN� DJULFXOWXUH·V� FRQWULEXWLRQ� WR�QRQSRLQW� VRXUFH� ORDGLQJ�E\� ������SHUFHQW�
WKURXJK�FRPSUHKHQVLYH�QXWULHQW�PDQDJHPHQW�SODQQLQJ��&103��DQG�SUDFWLFH�LPSOHPHQWDWLRQ��

,QWHULP�0LOHVWRQHV��

%\����������SHUFHQW�RI�DOO�OLYHVWRFN�IDUPHUV�ZLOO�DWWHQG�HGXFDWLRQ�SURJUDPPLQJ�UHJDUGLQJ�
QXWULHQW�PDQDJHPHQW��
%\�������DOO�DFUHDJH�XWLOL]HG�IRU� OLYHVWRFN�SURGXFWLRQ� LQ�D�PDMRU�SKRVSKRURXV�LPSDLUHG�
*UHDW�/DNHV�ZDWHUVKHG�LQ�HDFK�*UHDW�/DNHV�6WDWH�ZLOO�EH�FRYHUHG�E\�FHUWLÀHG�&103V��
%\�������WULSOH�WKH�QXPEHU�RI�FHUWLÀHG�&103�SURYLGHUV�LQ�WKH�EDVLQ�WKDW�GLUHFWO\�DVVLVW�
IDUPHUV��
%\����������SHUFHQW�RI�DOO� OLYHVWRFN�SURGXFWLRQ� LQ� WKH�8�6��SRUWLRQ�RI� WKH�*UHDW�/DNHV�
EDVLQ�ZLOO�EH�FRYHUHG�E\�FHUWLÀHG��SKRVSKRURXV�EDVHG�&103V��

*RDO��,PSURYH�ÁRZ�UHJLPHV�WR�PHHW�VHGLPHQW�UHGXFWLRQ�JRDOV�DQG�UHVWRUH�VXVWDLQDEOH�ELRORJLFDO�
FRPPXQLWLHV��

,QWHULP�0LOHVWRQHV��

%\�������LQ�DOO�ZDWHUVKHGV�FODVVLÀHG�DV�VHYHUHO\�RU�PRGHUDWHO\�LPSDFWHG�EDVHG�RQ�GHJUHH�
RI� DOWHUHG� K\GURORJ\� DQG� HFRORJLFDO� VHQVLWLYLW\� XVLQJ� VFLHQWLÀFDOO\� GHIHQVLEOH� LQGLFDWRUV��
GHYHORS�EHWWHU�XQGHUVWDQGLQJ�RI�EDVHOLQH�FRQGLWLRQV��DSSURSULDWH�WLPH�IUDPH��QDWXUDO�YV��
KXPDQ� LQÁXHQFHV�� DQG� UHODWLRQVKLS� EHWZHHQ� VWUHVVRUV� DQG� HFRORJLFDO� HQGSRLQWV� �ZDWHU�
TXDQWLW\� DV� VWUHVVRU�� HIIHFWLYHQHVV� RI� %03V�� FXPXODWLYH� LPSDFWV��� GHYHORS� DSSURSULDWH�
DVVHVVPHQW�FULWHULD� �QXPHULF�YV��QDUUDWLYH�� UHODWH� WR�VRFLHWDO�YDOXHV���GHYHORS�UHÀQH�QHZ�
PHWKRGV� �GHFLVLRQ� VXSSRUW� V\VWHPV��PRQLWRULQJ� WHFKQRORJ\��� DQG� DSSO\�PRVW� VWUDWHJLF�
UHPHGLDWLRQ�DOWHUQDWLYHV�WR�IRVWHU�JRDO�RI�UHVWRULQJ�QDWXUDO�ÁRZ�UHJLPH��
%\� ������ UHVWRUH�PDQDJH� WKH� K\GURORJLF� UHJLPH� LQ� WHQ� VHOHFW� ZDWHUVKHGV� WR� UHVWRUH�
VXVWDLQDEOH�ELRORJLFDO�FRPPXQLWLHV�DQG�UHGXFH�H[FHVVLYH�VHGLPHQW�ORDGLQJV��
%\� ������ GRFXPHQW� LPSURYHPHQWV� LQ�� PHDVXUDEOH� FKDQJHV� LQ� K\GURORJ\� �UHGXFWLRQ� LQ�
SHDN�ÁRZ�DQG�YROXPH���PHDVXUDEOH�UHGXFWLRQ�LQ�EDQN�HURVLRQ�DQG�VHGLPHQW�ORDGLQJ��DQG�
PHDVXUDEOH�LPSURYHPHQW�LQ�WKH�KHDOWK�RI�WKH�ELRORJLFDO�FRPPXQLW\�LQ�VLJQLÀFDQW�SRUWLRQV�
�VWUHDP�RUGHUV������RI� WHQ�XUEDQ�ZDWHUVKHGV�DQG�RU�VHGLPHQW� ORDGLQJ� LQWR�DUHDV�ZKHUH�
WKHVH�ZDWHUVKHGV�GLVFKDUJH�WR�WKH�/DNHV��

�

�

�

�

�

�

�

�

�
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)))� 2ECOMMENDATIONS

,Q� JHQHUDO�� SURJUDPV� QHHG� FRRUGLQDWLRQ� DW� D� KLJKHU� OHYHO� DQG� D� IRFXV� RQ� PLWLJDWLQJ� VSHFLÀF�
SUREOHP�DUHDV�� VXFK�DV�$UHDV�RI�&RQFHUQ��$OWKRXJK�DJHQFLHV�RIIHU�JUDQWV� WR�VWDWHV�� WULEHV��DQG�
ORFDO�JURXSV�WR�DGGUHVV�WKHVH�FRQFHUQV��WKH�JUDQWV�DUH�JLYHQ�ZLWKRXW�DQ\�RYHUDOO��LQWHUDJHQF\�IRFXV�
RU� VWUDWHJ\��(IIHFWLYHO\� WDUJHWLQJ� DQG� DGGUHVVLQJ�SUREOHPV�ZLOO� UHTXLUH� QRW� RQO\� IHGHUDO� DJHQF\�
EXGJHW� HQKDQFHPHQWV�� EXW� DOVR� FRRUGLQDWLRQ� RI� HIIRUWV� DQG� GDWD� VR� WKDW� DJHQFLHV� DW� DOO� OHYHOV�
FRQFHQWUDWH�WKHLU�HQHUJLHV�RQ�WKH�VDPH�SULRULW\�SUREOHPV��7R�WKLV�HQG��WKH�136�6WUDWHJ\�7HDP�
VXJJHVWV�GHVLJQDWLQJ�RU� HVWDEOLVKLQJ� DQ�RUJDQL]DWLRQ� WR� FRRUGLQDWH� HIIRUWV�� UROHV�� DQG� LQLWLDWLYHV�
DPRQJ�IHGHUDO��VWDWH��DQG�ORFDO�DJHQFLHV�DQG�SULYDWH�RUJDQL]DWLRQV�LQ�WKH�*UHDW�/DNHV�EDVLQ��

�	"ETWEEN���MILLIONAND������SHOULDBEPROVIDEDANNUALLYOVERlVEYEARSTOFUND
RESTORATIONOF�������ACRESOFWETLANDS���

86'$� DQG� 8�6�� (3$� ZLOO� IRUP� D� WDVN� IRUFH� WKDW� LQFOXGHV�� DW� D� PLQLPXP�� 86$&(��
86):6��12$$�DQG�RWKHU�IHGHUDO��VWDWH��WULEDO�DQG�ORFDO�DJHQFLHV��$JHQFLHV�ZLOO�ZRUN�LQ�
SDUWQHUVKLS�ZLWK�RWKHU�IHGHUDO��VWDWH��DQG�ORFDO�DJHQFLHV�DQG�RUJDQL]DWLRQV��

5DWLRQDOH��0RUH�WKDQ����SHUFHQW�DQG�SHUKDSV�DV�PXFK�DV����SHUFHQW�RI�KLVWRULF�*UHDW�/DNHV�ZHWODQGV�
KDYH�DOUHDG\�EHHQ�ORVW��7KLV�ORVV��WKURXJK�ÀOOLQJ�RU�GUDLQLQJ��LV�SULPDULO\�GXH�WR�DJULFXOWXUH��XUEDQ�
XVHV��VKRUHOLQH�GHYHORSPHQW��DQG�UHVRXUFH�H[WUDFWLRQ��7KHVH�VDPH�FDXVHV�FRQWLQXH�WR�WKUHDWHQ�WKH�
QDWXUDO�*UHDW�/DNHV�ZHWODQGV�WKDW�UHPDLQ�LQ�H[LVWHQFH�WRGD\��7KH�ORVV�RI�ZHWODQGV�SRVHV�VSHFLDO�
SUREOHPV�IRU�K\GURORJLFDO�SURFHVVHV�DQG�ZDWHU�TXDOLW\�EHFDXVH�RI�WKH�QDWXUDO�VWRUDJH�DQG�FOHDQVLQJ�
IXQFWLRQV�RI�ZHWODQGV��

:HWODQG�SULRULW\�DUHDV�IRU�WKH�*UHDW�/DNHV�H[LVW�LQ�PDQ\�DFWLYH�RQJRLQJ�SODQV��7R�DSSURSULDWHO\�
DGGUHVV�136�LVVXHV��ZHWODQG�FRQVHUYDWLRQ�HIIRUWV�VKRXOG�RFFXU�WKURXJKRXW�WKH�ZDWHUVKHG�LQ�DUHDV�
VWUDWHJLFDOO\�VHOHFWHG�WR�EHVW� LPSDFW�ZDWHU�TXDOLW\�FRQFHUQV��,PPHGLDWHO\�DYDLODEOH�SULRULW\�DUHDV�
ZLWK�DFWLYH�SDUWQHUVKLSV�DQG� LPSOHPHQWDWLRQ� WHDPV� LQFOXGH��VHYHUDO�ZDWHUVKHGV�FXUUHQWO\�DFWLYH�
XQGHU�86'$·V�&RQVHUYDWLRQ�5HVHUYH�(QKDQFHPHQW�3URJUDPV�LQ�WKH�6DJLQDZ�%D\�ZDWHUVKHG��WKH�
0DXPHH�5LYHU�ZDWHUVKHG��DQG�WKH�ZHVWHUQ�DQG�FHQWUDO�/DNH�(ULH�ZDWHUVKHGV��2+�DQG�3$���5LYHU�
5DLVLQ�DQG�0DFDWDZD�ZDWHUVKHGV��0,���DQG�(DVWHUQ�:LVFRQVLQ�ULSDULDQ�DUHDV��DQG�DUHDV�QRWHG�LQ�
WKH�1DWLRQDO�6WUDWHJ\�WR�5HVWRUH�&RDVWDO�DQG�(VWXDU\�+DELWDWV��7KH�SURSRVHG�IXQGLQJ�ZRXOG�KHOS�
UHVWRUH�XS�WR���������DFUHV�RYHU�WKH�ÀYH�\HDU�SHULRG��ZLWK�DQ�HVWLPDWHG�UHVWRUDWLRQ�FRVW�RI��������
SHU�DFUH��

&RVW�������PLOOLRQ�DQQXDOO\�IRU�ÀYH�\HDUV��

�	����MILLIONSHOULDBEPROVIDEDTORESTORE�������ACRESOFBUFFERSOVERlVEYEARS���

)XQGV�ZLOO� EH� XVHG� WR� FUHDWH� D� QHZ� SURJUDP� WR� DGGUHVV� HGXFDWLRQ� DQG� LQVWDOODWLRQ� RI�
EXIIHUV�LQ�XUEDQ�DQG�VXEXUEDQ�HQYLURQPHQWV�
86'$��15&6��DQG�)6$�ZLOO�EH�WKH�OHDG�DJHQFLHV�DQG�ZLOO�ZRUN�LQ�SDUWQHUVKLS�ZLWK�RWKHU�
IHGHUDO��VWDWH��WULEDO��DQG�ORFDO�DJHQFLHV�DQG�RUJDQL]DWLRQV��
&ULWLFDO�*HRJUDSKLHV��/DQG�DUHDV�GUDLQLQJ�WR�ZHVWHUQ�DQG�FHQWUDO�/DNH�(ULH��WKH�0DXPHH�
5LYHU� ZDWHUVKHG�� *UHHQ� %D\�� 6DJLQDZ� %D\�� /DNH� 6W�� &ODLU�� QHDUVKRUH� ZDWHUV� RI� /DNH�
0LFKLJDQ��DQG�$2&V��

�

�

�

�

���7KH�FRVW�IRU�ZHWODQG�UHVWRUDWLRQ�LV�WKH�VDPH�DV�WKDW�LGHQWLÀHG�LQ�WKH�KDELWDW�VSHFLHV�SURWHFWLRQ�VWUDWHJ\�WHDP�FKDSWHU�DQG�DGGUHVVHV�
UHVWRUDWLRQ�RI�WKH�VDPH���������DFUHV�RI�ZHWODQGV�RYHU�WKH�ÀYH�\HDU�SHULRG�

���7KLV�OHYHO�RI�IXQGLQJ�DQG�UHVWRUHG�EXIIHU�DFUHDJH�VKRXOG�EH�FRQWLQXHG�DW�WKH�VDPH�UDWH�RYHU����\HDUV��XQWLO�������IRU�D�WRWDO�RI����
ELOOLRQ�SURYLGHG�WR�UHVWRUH�RQH�PLOOLRQ�DFUHV�RI�EXIIHUV�
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5DWLRQDOH��%XIIHU�VWULSV�LQFOXGH�D�YDULHW\�RI�SUDFWLFHV�LQFOXGLQJ�ULSDULDQ�EXIIHUV��ÀOWHU�VWULSV��JUDVVHG�
ZDWHUZD\V��ZLQGEUHDNV��OLYLQJ�VQRZ�IHQFHV��FRQWRXU�JUDVV�VWULSV��FURVV�ZLQG�WUDS�VWULSV��ÀHOG�ERUGHUV�
DQG�RWKHU�YHJHWDWLYH�EDUULHUV��9HJHWDWLYH�EXIIHU�VWULSV�VORZ�ZDWHU�UXQRII��WUDS�VHGLPHQW��HQKDQFH�
LQÀOWUDWLRQ�ZLWKLQ�WKH�EXIIHU�ZKLOH�WUDSSLQJ�IHUWLOL]HUV��SHVWLFLGHV��SDWKRJHQV��DQG�KHDY\�PHWDOV��DQG�
UHGXFH�EORZLQJ�VRLO�LQ�DUHDV�ZLWK�VWURQJ�ZLQGV��

7KH�DQWLFLSDWHG�UHVXOWV�DQG�EHQHÀWV�RI�LQFUHDVLQJ�ULSDULDQ�EXIIHU�DFUHDJH�ZLOO�EH�LPSURYHG�ZDWHU�
TXDOLW\�EDVHG�RQ�D�PHDVXUDEOH�UHGXFWLRQ�RI�VHGLPHQW�ORDG�DQG�RI�IHUWLOL]HU��SHVWLFLGH��SDWKRJHQ�DQG�
KHDY\�PHWDO�FRQWDPLQDQWV�� VXEVHTXHQWO\� LPSURYLQJ�RYHUDOO� VWUHDP�DQG� ULSDULDQ�HFRORJ\� IRU�ÀVK�
DQG�ZLOGOLIH�KDELWDW��$�KLVWRU\�RI�WKH�SURJUDP�LQGLFDWHV�WKDW�ODQGRZQHU�ZLOOLQJQHVV�WR�SDUWLFLSDWH�
H[FHHGV�SURJUDP�JRDOV�DQG�WKDW�D�VWDWH·V�DELOLW\�WR�LQFUHDVH�LWV�DFUHDJH�JRDO�LV�GLUHFWO\�UHODWHG�WR�WKH�
DYDLODELOLW\�RI�DGHTXDWH�IXQGLQJ��

&RVW������PLOOLRQ�DQQXDOO\�IRU�ÀYH�\HDUV��

�	����MILLIONSHOULDBEALLOCATEDBY����TOACHIEVEA��PERCENTREDUCTIONINSOILLOSSIN
TENSELECTEDWATERSHEDS�

%\�������DQ�DGGLWLRQDO�����PLOOLRQ�VKRXOG�EH�LQYHVWHG�WR�UHDFK�D�WRWDO�RI���������������
86'$�DQG�15&6�WR�OHDG�LQ�SDUWQHUVKLS�ZLWK�RWKHU�IHGHUDO��VWDWH��WULEDO��DQG�ORFDO�DJHQFLHV�
DQG� RUJDQL]DWLRQV�� 8WLOL]H� (4,3� DV� WKH� OHDG� IHGHUDO� SURJUDP� WR� SURYLGH� ÀQDQFLDO� DQG�
WHFKQLFDO�DVVLVWDQFH��
&ULWLFDO�*HRJUDSKLHV��/DQG�DUHDV�GUDLQLQJ�WR�ZHVWHUQ�DQG�FHQWUDO�/DNH�(ULH��WKH�0DXPHH�
5LYHU� ZDWHUVKHG�� *UHHQ� %D\�� 6DJLQDZ� %D\�� /DNH� 6W�� &ODLU�� QHDUVKRUH� ZDWHUV� RI� /DNH�
0LFKLJDQ��DQG�$2&V��

5DWLRQDOH��$OWKRXJK�FRQVHUYDWLRQ�WLOODJH�KDV�EHHQ�KHDYLO\�SURPRWHG�LQ�PDQ\�DUHDV�RI�WKH�*UHDW�
/DNHV� UHJLRQ��PDQ\� IDUPHUV� VWLOO� FKRRVH� WR� XVH� FRQYHQWLRQDO� WLOOLQJ�PHWKRGV��ZKLFK�SORZ� FURS�
UHVLGXHV� LQWR� WKH� VRLO��.HHSLQJ�FURS� UHVLGXHV�FDQ�DVVLVW� LQ�SUHYHQWLQJ�HURVLRQ�EHWZHHQ�SODQWLQJ�
VHDVRQV��$FKLHYLQJ�D����SHUFHQW�UHGXFWLRQ�LQ�VHGLPHQW�ORVV�IURP�FURSODQGV�ZLOO�UHVXOW�LQ�JUHDWHU�ZDWHU�
FODULW\��JUHDWHU�GHVLUDEOH�DTXDWLF�SODQW�JURZWK��OHVV�DOJDH��EHWWHU�ÀVK�KDELWDW��DQG�OHVV�VHGLPHQWDWLRQ�
RI�ED\V�DQG�KDUERUV��7KH����SHUFHQW�UHGXFWLRQ�LV�ODUJHO\�FRQVLVWHQW�ZLWK�WKH�SHUFHQW�UHGXFWLRQ�LQ�
VHGLPHQW�DQG�SKRVSKRUXV�ORDGV��ZKHUH�LQIRUPDWLRQ�LV�DYDLODEOH��WR�PHHW�GHVLJQDWHG�XVHV��%DVHG�RQ�
D�FRVW�RI�����DFUH�DQG�D�����WRQ�DFUH�UHGXFWLRQ�LQ�VRLO�ORVV��WKLV�OHYHO�RI�IXQGLQJ�VKRXOG�OHDG�WR�D�
���SHUFHQW�UHGXFWLRQ�LQ�VRLO�ORVV�LQ�WKHVH�ZDWHUVKHGV��

&RVW������PLOOLRQ�DQQXDOO\�RYHU�ÀYH�\HDUV��

�	����MILLIONINFUNDINGSHOULDBEPROVIDEDTOSUPPORTTHEDEVELOPMENTANDIMPLEMENTATION
OFCOMPREHENSIVENUTRIENTANDMANUREMANAGEMENTONLIVESTOCKFARMS�

7KLV�LQFOXGHV�����PLOOLRQ�WR�DVVLVW�WKH�DSSUR[LPDWH��������IDUPV�ZLWK�PRUH�WKDQ����DQLPDOV�
�HVWLPDWHG�FRVW�RI��������SHU�&103������PLOOLRQ�IRU�HGXFDWLRQDO�PDWHULDO�GHYHORSPHQW�
JUDQWV��DQG����PLOOLRQ�IRU�LQFUHDVHG�WHFKQLFDO�DVVLVWDQFH�DW�15&6����
86'$�DQG�15&6�WR�OHDG�LQ�SDUWQHUVKLS�ZLWK�RWKHU�IHGHUDO��VWDWH��WULEDO��DQG�ORFDO�DJHQFLHV�
DQG�RUJDQL]DWLRQV��
&ULWLFDO�*HRJUDSKLHV��3KRVSKRURXV�LPSDLUHG�ZDWHUVKHGV�DQG�OHDGLQJ�OLYHVWRFN�SURGXFLQJ�
FRXQWLHV��

�
�

�

�

�

�

������DQLPDOV�LV�WKH�QXPEHU�XVHG�WR�GHULYH��������IDUPV�LQ�DFFRUGDQFH�ZLWK�WKH������$JULFXOWXUDO�&HQVXV��7KH�QXPEHU�GRHV�QRW�UHÁHFW�
D�UHJXODWRU\�RU�VWDWXWRU\�WKUHVKROG�IRU�ZKDW�GHÀQHV�DQ�DQLPDO�IHHGLQJ�RSHUDWLRQ��LW�LV�D�YDOXH�VHOHFWHG�WR�HQVXUH�WKDW�UHVRXUFHV�JR�WRZDUG�
FRUUHFWLRQ�RI�SUREOHPV�RQ�IDUPV�ZLWK�JUHDWHU�QXWULHQW�PDQDJHPHQW�ULVN�
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5DWLRQDOH�� 0DQXUHV� DQG� QXWULHQWV� JHQHUDWHG� E\� OLYHVWRFN� SURGXFWLRQ� IDFLOLWLHV� FRQWULEXWH� WR�
QRQSRLQW�VRXUFH�SROOXWLRQ�LQ�WKH�DEVHQFH�RI�FRQVHUYDWLRQ�SODQQLQJ��,I�SRRUO\�FRQWUROOHG��PDQXUH�
DQG�QXWULHQW�SURGXFWV� FDQ� FRQWDPLQDWH� VXUIDFH� DQG�JURXQG�ZDWHUV�� FDXVH�RGRU�SUREOHPV�� DQG�
VHUYH�DV�D�VRXUFH�RI�LQIHFWLRXV�GLVHDVH��,QFUHDVHG�FRPSUHKHQVLYH�PDQDJHPHQW�RI�QXWULHQWV�DQG�
PDQXUH�RQ� OLYHVWRFN� IDUPV�ZLOO� JUHDWO\� UHGXFH� OLYHVWRFN� DJULFXOWXUH·V� FRQWULEXWLRQ� WR�QRQSRLQW�
VRXUFH�ORDGLQJ��

7KH�DQWLFLSDWHG�UHVXOWV�DQG�EHQHÀWV�RI�WKH�UHFRPPHQGDWLRQ�ZLOO�EH�D�������SHUFHQW�UHGXFWLRQ�LQ�
QRQSRLQW�VRXUFH�FRQWULEXWLRQ�RI�SKRVSKRUXV�IURP�OLYHVWRFN�DJULFXOWXUH��7KLV�UHVXOW�LV�IURP�WKH�
IDFW�WKDW�IDUPV�ZLWK�FHUWLÀHG�&103V�DSSO\�������OEV�RI�SKRVSKRURXV�OHVV�SHU�DFUH�WKDQ�IDUPV�WKDW�
GR�QRW�KDYH�&103V�DQG�PLQLPL]H�QXWULHQWV�OHDYLQJ�WKH�IDUP�WKURXJK�VLWH�VSHFLÀF�FRQVHUYDWLRQ�
SODQQLQJ��7KH�DFWLRQV�ZRXOG�SURYLGH�OLYHVWRFN�IDUPHUV�ZLWK�ÀQDQFLDO�DQG�WHFKQLFDO�DVVLVWDQFH�WR�
FRPSOHWH�FHUWLÀHG�&103V�� UHZDUG� IDUPHUV� WKDW�FRPSOHWH�DQG�PDLQWDLQ�&103V��DQG� LQFUHDVH�
PDUNHW�GHPDQG�IRU�FHUWLÀHG�&103�SURYLGHUV��

&RVW�������PLOOLRQ�RYHU�ÀYH�\HDUV��

�	���MILLIONSHOULDBEPROVIDEDANNUALLYOVERlVEYEARS��TOHYDROLOGICALLYIMPROVETEN
URBANWATERSHEDSOFVARIOUSSIZES�

)RXU� IHGHUDO� DJHQFLHV�� WKH� $UP\� &RUSV� RI� (QJLQHHUV� �86$&(��� WKH� 8�6�� *HRORJLFDO�
6XUYH\��86*6���8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH��86'$���DQG�8�6��(3$�KDYH�
UHVRXUFHV�� H[SHUWLVH�� DQG� H[SHULHQFH� WR� DVVLVW� LQ� YDULRXV� DVSHFWV� RI� DQ\� QHZ� IHGHUDO�
LQLWLDWLYH��86'$�ZRXOG�PRGLI\�H[SDQG� LWV� IRFXV� WR� LQFRUSRUDWH� RII�VLWH� LPSDFWV� LQWR�
WKHLU� FRQVHUYDWLRQ� SURJUDPV�� 7KH� &:$� 6HFWLRQ� ���� IXQGLQJ� IRU� QRQSRLQW� VRXUFH�
FRQWURO�SURJUDPV�ZRXOG�EH�XVHG�WR�DGGUHVV�XUEDQ�VWUHDP�ÁRZ�LVVXHV�UHODWHG�WR�DTXDWLF�
OLIH�LPSDLUPHQWV��KRZHYHU��WUDGLWLRQDO�QRQ�SROOXWLRQ�DEDWHPHQW�DFWLYLWLHV�DUH�WKH�FXUUHQW�
IRFXV��/HDG�DJHQFLHV�ZLOO�ZRUN�LQ�SDUWQHUVKLS�ZLWK�RWKHU�IHGHUDO��VWDWH��WULEDO��DQG�ORFDO�
DJHQFLHV�DQG�RUJDQL]DWLRQV��
&ULWLFDO�*HRJUDSKLHV��7KH�QHZ�SURJUDP�VKRXOG�IRFXV�RQ�XUEDQL]HG�DUHDV�ZKHUH�UXQRII�
IURP�GHYHORSPHQW�DQG�WKH�DVVRFLDWHG�LPSDLUPHQWV�GLUHFWO\�DIIHFW�QDWXUDO�ZDWHUZD\V�DQG�
WKHLU�FRQÁXHQFH�ZLWK�WKH�*UHDW�/DNHV�RU�FRQQHFWLQJ�ZDWHUV��/LNHO\�FDQGLGDWHV� LQFOXGH�
VPDOOHU�ZDWHUVKHGV�RU�VXE�ZDWHUVKHGV�ZLWKLQ�WKH�'XOXWK��0LOZDXNHH��*UHHQ�%D\��*DU\��
'HWURLW��&OHYHODQG��7ROHGR��DQG�%XIIDOR�PHWURSROLWDQ�DUHDV��

5DWLRQDOH��$OWHUDWLRQV�LQ�WKH�QDWXUDO�K\GURORJ\�RI�VXUIDFH�DQG�JURXQG�ZDWHU�LQ�WKH�*UHDW�/DNHV�
EDVLQ��VXFK�DV� LQ�WKH�IRUP�RI�ÁRRGV��GURXJKWV��UHGXFHG�EDVH�ÁRZ��RU�DOWHUHG�WLPLQJ�RI�QDWXUDO�
ÁRZ�UHJLPHV��KDV�UHVXOWHG� LQ�FKDQJHV�WR�WKH�VWUXFWXUDO�DQG�IXQFWLRQDO� LQWHJULW\�RI�WKH�SK\VLFDO��
FKHPLFDO��DQG�ELRORJLFDO�HOHPHQWV�LQ�WKHVH�HFRV\VWHPV��&XUUHQW�IHGHUDO�DVVLVWDQFH��UHJXODWRU\�DQG�
JUDQW�SURJUDPV��DQG�UHODWHG�VWDWH�SURJUDPV�GR�QRW�IRFXV�RQ�LQ�VWUHDP�ÁRZV�LQ�XUEDQ�DUHDV��$�
QHZ�� LQWHJUDWHG� IHGHUDO� LQLWLDWLYH� LV� QHHGHG� WR� DGGUHVV�ÁRZ� UHJLPH� LVVXHV� LQ� XUEDQ�ZDWHUVKHGV�
LQFOXGLQJ�LQÀOWUDWLRQ�DQG�JURXQGZDWHU�UHFKDUJH��7KH�DQWLFLSDWHG�UHVXOWV�DQG�EHQHÀWV�RI�SURWHFWLQJ��
FRQVHUYLQJ��DQG�LPSURYLQJ�WKH�K\GURORJ\�RI�ZDWHUVKHGV�ZLOO�EH�UHGXFHG�LQIUDVWUXFWXUH�FRVWV�GXH�
WR�HOHYDWHG�VWUHDP�ÁRZV�DQG�H[FHVVLYH�VHGLPHQW�ORDGLQJV��LPSURYHG�VKLSSLQJ�FDSDFLW\��LQFUHDVHG�
SXEOLF�XVH��DQG�LPSURYHG�DTXDWLF�HFRV\VWHP�KHDOWK��

6WDWH�DQG�ORFDO�JRYHUQPHQWV�VKRXOG�DOVR�UHYLHZ�]RQLQJ�DQG�EXLOGLQJ�FRGHV��VHWEDFN�RUGLQDQFHV�
DQG�SODQQLQJ�HIIRUWV�WR�HQVXUH�WKDW�WKH\�UHÁHFW�WKH�XVH�RI�JUHHQ�LQIUDVWUXFWXUH�DQG�ORZ�LPSDFW�
GHYHORSPHQW��

&RVW������PLOOLRQ�SHU�\HDU�RYHU�ÀYH�\HDUV��

�

�

���7KLV�OHYHO�RI�IXQGLQJ�VKRXOG�EH�FRQWLQXHG�DW�WKH�VDPH�UDWH�IRU�D�WRWDO�RI����\HDUV��XQWLO��������,QFOXGLQJ�D�KLJKHU�SURSRUWLRQ�RI�GROODUV�
LQ�WKH�ÀUVW�ÀYH�\HDUV�IRU�WKH�XSIURQW�FRVWV�PD\�PDNH�UHVWRUDWLRQ�HIIRUWV�PRUH�OLNHO\�WR�VXFFHHG��
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)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT

:KLOH�FHUWDLQ�SHUVLVWHQW�WR[LF�VXEVWDQFHV��376��KDYH�EHHQ�VLJQLÀFDQWO\�UHGXFHG�LQ�WKH�*UHDW�/DNHV�
%DVLQ�(FRV\VWHP�RYHU�WKH�SDVW����\HDUV��WKH\�FRQWLQXH�WR�EH�SUHVHQW�DW�OHYHOV�WKDW�SRVH�WKUHDWV�WR�
KXPDQ�DQG�ZLOGOLIH�KHDOWK��ZDUUDQW�ÀVK�FRQVXPSWLRQ�DGYLVRULHV�LQ�DOO�ÀYH�ODNHV��DQG�GLVUXSW�D�ZD\�
RI�OLIH�IRU�PDQ\�LQ�WKH�EDVLQ��SDUWLFXODUO\�WKH�OLIH�ZD\V�DQG�FXOWXUH�RI�WULEDO�FRPPXQLWLHV�

376�UHOHDVHV�IURP�FRQWDPLQDWHG�ERWWRP�VHGLPHQWV��YDULRXV� LQGXVWULDO�SURFHVVHV��DQG�QRQ�SRLQW�
VRXUFHV��ORDGLQJV�IURP�DWPRVSKHULF�GHSRVLWLRQ��FRQWDPLQDWHG�JURXQGZDWHU��DQG�FRQWLQXRXV�F\FOLQJ�
RI�376�ZLWKLQ�WKH�*UHDW�/DNHV�WKHPVHOYHV��DOO�FRQWULEXWH�WR�WKLV�RQJRLQJ�SUREOHP��0RUH�UHFHQWO\��
UHVHDUFKHUV�KDYH�GRFXPHQWHG�WKH�SUHVHQFH�RI�DGGLWLRQDO�FKHPLFDOV�RI�HPHUJLQJ�FRQFHUQ�WKDW�PD\�
DOVR�SRVH�WKUHDWV�WR�WKH�*UHDW�/DNHV��&KDUDFWHULVWLFV�RI�WKHVH�VXEVWDQFHV��VXFK�DV�VRXUFHV��UHOHDVHV��
IDWH��WUDQVSRUW��SHUVLVWHQFH��ELRDFFXPXODWLRQ��DQG�WR[LFLW\��PXVW�EH�EHWWHU�XQGHUVWRRG��

))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES

7R�HVWDEOLVK�DQG�PDLQWDLQ�WKH�FKHPLFDO�LQWHJULW\�RI�WKH�*UHDW�/DNHV�%DVLQ�(FRV\VWHP��DV�FDOOHG�IRU�
LQ�WKH�*UHDW�/DNHV�:DWHU�4XDOLW\�$JUHHPHQW��WKLV�6WUDWHJ\�VHWV�IRUWK�WKH�IROORZLQJ�JRDOV��

*RDO���� 9LUWXDOO\�HOLPLQDWH�WKH�GLVFKDUJH�RI�DQ\�RU�DOO�SHUVLVWHQW�WR[LF�VXEVWDQFHV��376��WR�WKH��
� *UHDW�/DNHV�EDVLQ�HFRV\VWHP�

*RDO���� 6LJQLÀFDQWO\�UHGXFH�H[SRVXUH�WR�SHUVLVWHQW�WR[LF�FKHPLFDOV�IURP�KLVWRULFDOO\�FRQWDPLQDWHG
VRXUFHV�WKURXJK�VRXUFH�UHGXFWLRQ�DQG�RWKHU�H[SRVXUH�UHGXFWLRQ�PHWKRGV�

*RDO�����5HGXFH�HQYLURQPHQWDO�OHYHOV�RI�WR[LF�FKHPLFDOV�WR�WKH�SRLQW�WKDW�DOO�UHVWULFWLRQV�RQ�WKH��
� FRQVXPSWLRQ�RI�*UHDW�/DNHV�ÀVK�FDQ�EH�OLIWHG�

*RDO�����3URWHFW�WKH�KHDOWK�DQG�LQWHJULW\�RI�ZLOGOLIH�SRSXODWLRQV�DQG�KDELWDW�IURP�DGYHUVH�� �
� FKHPLFDO�DQG�ELRORJLFDO�HIIHFWV�DVVRFLDWHG�ZLWK�WKH�UHOHDVH�RI�376�

� ,QWHULP�0LOHVWRQHV��*RDOV������

%\�������FROOHFW��0�OEV�ZDVWH�SHVWLFLGHV�SHU�\HDU�
%\����������SHUFHQW�UHGXFWLRQ�LQ�%DVLQ�ZLGH�KRXVHKROG�
JDUEDJH�EXUQLQJ��
%\�������FRPPHQFH�VLJQLÀFDQW�UHGXFWLRQV�LQ�PHUFXU\�
HPLVVLRQV�IURP�FRDO�ÀUHG�SRZHU�SODQWV���
%\� ������ IXOO� SKDVH�RXWV� RI� LQWHQWLRQDOO\� DGGHG�
PHUFXU\�EHDULQJ�SURGXFWV��DV�SRVVLEOH���
%\�������IXOO�SKDVH�RXW�RI�DOO�3&%�HTXLSPHQW�LQ�WKH�
EDVLQ�
%\� ������ VLJQLÀFDQWO\� UHGXFH� 376� LQSXWV� IURP�
LQWHUQDWLRQDO�VRXUFHV�

�
�

�

�

�

�

���$�FRQVHQVXV�RQ�WKH�UDWH�RI�UHGXFWLRQV�RI�PHUFXU\�HPLVVLRQV�IURP�FRDO�ÀUHG�SRZHU�SODQWV�ZDV�QRW�UHDFKHG��7KH�)HGHUDO�&OHDQ�$LU�
0HUFXU\�5XOH��&$05��LV�SXEOLVKHG�DW�KWWS���ZZZ�HSD�JRY�DLU�PHUFXU\UXOH���6L[�RI�HLJKW�*UHDW�/DNHV�6WDWH�$WWRUQH\V�*HQHUDO�KDYH�
FKDOOHQJHG�WKH�&$05�LQ�IHGHUDO�FRXUW�

���([DPSOHV�LQFOXGH�WKHUPRPHWHUV��WKHUPRVWDWV��DQG�PDQRPHWHUV�
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*RDO���� 3UHYHQW�WKH�GLVFKDUJH�RI�WR[LF�VXEVWDQFHV�LQ�WR[LF�DPRXQWV�

� ,QWHULP�0LOHVWRQHV��*RDO����

%\������� LQFOXGH�SROOXWLRQ�SUHYHQWLRQ�DQG�HQHUJ\�HIÀFLHQF\��3��(���SURYLVLRQV� LQ�
IHGHUDO�DQG�VWDWH�UXOH�PDNLQJ�
%\�������LPSOHPHQW�����3��(��SURMHFWV�IRU�EXVLQHVVHV�LQ�WKH�*UHDW�/DNHV�6WDWHV�

*RDO���� 3URWHFW�WKH�JHQHUDO�SXEOLF�IURP�WR[LF�VXEVWDQFHV�WKURXJK�HIIHFWLYH�RXWUHDFK�DQG�
� � HGXFDWLRQ��LQFOXGLQJ�SURWHFWLYH�ÀVK�FRQVXPSWLRQ�DGYLFH�WKURXJKRXW�WKH�*UHDW�/DNHV��

� %DVLQ�(FRV\VWHP�

� ,QWHULP�0LOHVWRQHV��*RDO���

%\�������FRPPHQFH�EDVLQ�ZLGH�376�SXEOLF�LQIRUPDWLRQ�FDPSDLJQ�
%\�������DGRSW�FRQVLVWHQW�*UHDW�/DNHV�EDVLQ�ÀVK�FRQVXPSWLRQ�DGYLVRULHV�

*RDO���� ,GHQWLI\�DQG�ÀOO�WKH�JDSV�LQ�RXU�VFLHQWLÀF�XQGHUVWDQGLQJ�WKDW�OLPLW�RXU�DELOLW\�
� WR�HIIHFWLYHO\�PDQDJH�WKH�ULVNV�RI�WR[LF�VXEVWDQFHV�IRXQG�LQ�WKH�*UHDW�/DNHV�

� ,QWHULP�0LOHVWRQHV��*RDO���

%\�������LQLWLDWH�D�FHQWUDO�*UHDW�/DNHV�376�GDWDEDVH�
%\� ������ D� EDVLQ�ZLGH� VXUYHLOODQFH� SURJUDP� RI� FKHPLFDOV� RI� HPHUJLQJ� FRQFHUQ� DW�
ZDVWHZDWHU�WUHDWPHQW�SODQWV�ZLOO�EH�HVWDEOLVKHG��$W�OHDVW����SHUFHQW�RI�WKH�ODUJH�LQ�
EDVLQ�::73V�ZLOO�SDUWLFLSDWH�LQ�WKH�SURJUDP�
%\�������LPSOHPHQW�D�*UHDW�/DNHV�KXPDQ�376�ELRPRQLWRULQJ�SURJUDP�����
%\�������FRPSOHWH�DQ�LQWHUFRPSDULVRQ�VWXG\�RI�PHUFXU\�DQG�3&%�PRGHOV����

)))� 2ECOMMENDATIONS

7KLV�6WUDWHJ\�VHHNV�WR�FRPSUHKHQVLYHO\�DGGUHVV�376�LVVXHV�LQ�WKH�*UHDW�/DNHV��WR����UHGXFH�DQG�
YLUWXDOO\�HOLPLQDWH� VRXUFHV�RI�FXUUHQW�SULRULW\�SROOXWDQWV�����SUHYHQW�QHZ�FKHPLFDO� WKUHDWV� IURP�
HQWHULQJ�WKH�EDVLQ�����GHYHORS�D�VXIÀFLHQW�NQRZOHGJH�EDVH�WR�DGGUHVV�WR[LF�FKHPLFDOV�LQ�WKH�*UHDW�
/DNHV� HQYLURQPHQW�� ��� SURWHFW� SXEOLF� KHDOWK� DQG� HQJDJH� WKH� SXEOLF� WR� GR� LWV� SDUW� LQ� UHGXFLQJ�
376�VRXUFHV��DQG����DGGUHVV�LQWHUQDWLRQDO�VRXUFHV��7KH�UHFRPPHQGDWLRQV�EHORZ�DUH�JXLGHG�E\�D�
QXPEHU�RI�LPSRUWDQW�SULQFLSOHV��+LVWRULFDOO\��FROODERUDWLYH�HIIRUWV�ZLWKLQ�WKH�*UHDW�/DNHV�EDVLQ�WR�
DGGUHVV�376�UHGXFWLRQ�KDYH�VHUYHG�DV�D�PRGHO�IRU�VWDWHZLGH��QDWLRQDO��DQG�LQWHUQDWLRQDO�HIIRUWV��
7KHVH� HIIRUWV� SURYLGH� D� VWURQJ� IRXQGDWLRQ� IRU� IXUWKHU� HQGHDYRUV�� ,Q� SDUWLFXODU�� WKH� SULQFLSOHV��
WHQHWV�DQG�FRQFHSWV�HPERGLHG�LQ�WKH�*UHDW�/DNHV�%LQDWLRQDO�7R[LFV�6WUDWHJ\��%LQDWLRQDO�6WUDWHJ\��
DUH� LQFRUSRUDWHG�KHUH� DV� WKH� VWDUWLQJ�SRLQW� IRU� WKH�7R[LF�3ROOXWDQW�6WUDWHJ\��7KLV� VWUDWHJ\� DOVR�
EXLOGV�RQ�WKH�HIIRUWV�RI�WKH�/DNHZLGH�0DQDJHPHQW�3ODQV��/D03V��WR�KHOS�LPSOHPHQW�ODNH�VSHFLÀF�
KLJK�SULRULW\�FKHPLFDO�UHGXFWLRQ�HIIRUWV�DQG�RQ�UHFRPPHQGDWLRQV�IURP�5HPHGLDO�$FWLRQ�3ODQV�WR�
DGGUHVV�EHQHÀFLDO�XVHV�LPSDLUHG�E\�376�LQ�$UHDV�RI�&RQFHUQ�

�

�

�
�

�
�

�
�

���7R�EH�EDVHG�RQ�WKH�376�PRQLWRULQJ�FRPSRQHQW�RI�&'&·V�1DWLRQDO�+HDOWK�DQG�1XWULWLRQ�6XUYH\��1+$1(6��

���6SHFLÀFDOO\��DWPRVSKHULF�IDWH�DQG�WUDQVSRUW�PRGHOV�RQ�FRQWLQHQWDO�DQG�JOREDO�VFDOHV�
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(IIHFWLYH�DQG�PHDQLQJIXO�376�UHGXFWLRQV�UHTXLUH�ERWK�UHJXODWRU\�DQG�QRQ�UHJXODWRU\�DSSURDFKHV��
([LVWLQJ�UHJXODWRU\�SURJUDPV��SDUWLFXODUO\�IHGHUDO�DQG�VWDWH�SHUPLWWLQJ�DQG�HQIRUFHPHQW��PXVW�EH�
DGHTXDWHO\�IXQGHG�DQG� LPSOHPHQWHG��1RQ�UHJXODWRU\�DSSURDFKHV�FDQ�VRPHWLPHV�DFKLHYH�UHVXOWV�
HIÀFLHQWO\�DQG�DUH�HQFRXUDJHG�WR�WKH�PD[LPXP�H[WHQW�SUDFWLFDEOH��1HZ�UHJXODWRU\�DSSURDFKHV�PXVW�
DOVR�EH�FRQVLGHUHG�ZKHUH�QHFHVVDU\��)LQDOO\��VLJQLÀFDQW�DPRXQWV�RI�376�IURP�ERWK�LQWHUQDWLRQDO�
DQG�UHJLRQDO�VRXUFHV�DUH�GHSRVLWHG�WR�WKH�*UHDW�/DNHV��)LYH�NH\�UHFRPPHQGDWLRQV�DUH�SUHVHQWHG�
EHORZ�����

�	  2EDUCE AND VIRTUALLY ELIMINATE THE PRINCIPAL SOURCES OF MERCURY� 0#"S� DIOXINS AND
FURANS�PESTICIDESANDOTHERTOXICSUBSTANCESTHATTHREATENTHEHEALTHOFTHE'REAT,AKESBASIN
ECOSYSTEM�THROUGHCOORDINATEDINTERGOVERNMENTALSTRATEGIES�

0HUFXU\���� &RDO� ÀUHG� HOHFWULF� XWLOLWLHV� FRQVWLWXWH� WKH� ODUJHVW� UHPDLQLQJ� GRPHVWLF� VRXUFH�
RI�PHUFXU\�HPLVVLRQV��8WLOLW\�VRXUFHV�PXVW�LPSOHPHQW�FRQWURO�PHDVXUHV�WR�UHGXFH�WKHVH�
HPLVVLRQV��0HUFXU\�LV�VWLOO�XVHG�LQ�QXPHURXV�SURGXFWV�EDVLQ�ZLGH��$�EDVLQ�ZLGH�PHUFXU\�
SURGXFW� VWHZDUGVKLS� VWUDWHJ\� VKRXOG� EH� GHYHORSHG� WR� FRPSOHWH� SKDVH�RXWV� RI�PHUFXU\�
XVHV��LQFOXGLQJ�D�PHUFXU\�ZDVWH�PDQDJHPHQW�FRPSRQHQW��DV�SUDFWLFDEOH�
3&%V��&RQVLVWHQW�ZLWK�WKH�6WRFNKROP�&RQYHQWLRQ�RQ�3HUVLVWHQW�2UJDQLF�3ROOXWDQWV��3&%�
FRQWDLQLQJ�HOHFWULFDO�HTXLSPHQW�VKRXOG�EH�GHFRPPLVVLRQHG�DQG�SURSHUO\�GLVSRVHG�
'LR[LQV� DQG� )XUDQV�� 8QFRQWUROOHG� EXUQLQJ� RI� KRXVHKROG� ZDVWH� FRQVWLWXWHV� WKH� ODUJHVW�
NQRZQ�DLUERUQH�VRXUFH�RI�GLR[LQV�DQG�IXUDQV�WR�WKH�*UHDW�/DNHV��6WDWH��WULEDO�DQG�ORFDO�
DXWKRULWLHV� VKRXOG� DGGUHVV� GHÀFLHQFLHV� LQ� FRPPXQLWLHV� UHODWHG� WR� LQIUDVWUXFWXUH� IRU�
KRXVHKROG�ZDVWH�FROOHFWLRQ��DQG�RU�HQIRUFHPHQW�WR�VWRS�LOOHJDO�EXUQLQJ��$JULFXOWXUDO�ZDVWH�
EXUQLQJ�VKRXOG�EH�DGGUHVVHG��DV�ZHOO��
&DQFHOOHG� 3HVWLFLGHV�� 6WDWH�� WULEDO�� DQG� ORFDO� ZDVWH� SHVWLFLGH� FROOHFWLRQ� HIIRUWV� DUH� YHU\�
HIIHFWLYH� LQ�UHGXFLQJ�VWRFNSLOHG�VRXUFHV�RI�FDQFHOOHG�SHVWLFLGHV� WR� WKH�*UHDW�/DNHV��EXW�
WKHVH�SURJUDPV�DUH�LQFRQVLVWHQWO\�VXSSRUWHG��(DFK�6WDWH�VKRXOG�LPSOHPHQW�D�UREXVW�DQG�
RQJRLQJ�ZDVWH�SHVWLFLGH�FROOHFWLRQ�SURJUDP��

5DWLRQDOH�� �3ULQFLSDO� VRXUFHV�RI�SULRULW\�SROOXWDQWV�FRQWLQXH� WR� WKUHDWHQ� WKH�KHDOWK�RI� WKH�*UHDW�
/DNHV�DQG�GULYH�ÀVK�FRQVXPSWLRQ�DGYLVRULHV��DQG�VKRXOG�WKHUHIRUH�EH�V\VWHPDWLFDOO\�UHGXFHG�DQG�
YLUWXDOO\�HOLPLQDWHG�����

,PSOHPHQWDWLRQ�� �7KH�*UHDW�/DNHV�%LQDWLRQDO� 6WUDWHJ\� � LQ� D� FRRUGLQDWLQJ� UROH��/D03�FKHPLFDO�
FRPPLWWHHV��(3$��VWDWH�HQYLURQPHQW�DQG�DJULFXOWXUH�DJHQFLHV��7KH�*UHDW�/DNHV�&LWLHV�,QLWLDWLYH��
*UHDW�/DNHV�PXQLFLSDOLWLHV��DQG�LQGXVWU\����

&RVWV��������0�\U���%XUQ�%DUUHO�,QLWLDWLYHV��DOO�QHZ�������0�\U���&OHDQ�6ZHHSV������0�\U�QHZ��

�

�

�

�

���1RWH�WKDW�WKHUH�LV�D�PDWUL[�RI�DOO�UHFRPPHQGDWLRQV�RI�WKH�3%7�7HDP�LQFOXGHG�LQ�WKH�DSSHQGL[��

���6HH�DSSHQGL[�IRU�LQIRUPDWLRQ�RQ�PHUFXU\��3&%V��GLR[LQV�DQG�IXUDQV�

���$�FRPSUHKHQVLYH�OLVW�RI�SULRULW\�SROOXWDQWV��VRXUFHV�DQG�UHGXFWLRQ�DFWLYLWLHV�PD\�EH�IRXQG�LQ�WKH������*UHDW�/DNHV�%LQDWLRQDO�7R[LFV�
6WUDWHJ\�$QQXDO�5HSRUW�

���7KH�%LQDWLRQDO�6WUDWHJ\�HQJDJHV�D�IRUXP�RI�6WDNHKROGHUV�IURP�JRYHUQPHQW��,QGXVWU\�DQG�1*2V�IURP�WKH�86�DQG�&DQDGD�WKDW�
UHJXODUO\�JDWKHU�WR�FROODERUDWH�RQ�WR[LFV�UHGXFWLRQ�SURMHFWV��ZLWK�D�IRFXV�RQ�SULRULW\�SROOXWDQWV�VXFK�DV�PHUFXU\�DQG�3&%V�

���&RVWV�DUH�SUHVHQWHG�DV�FXUUHQW�SOXV�QHZ��QHZ�IXQGLQJ�LQ�SDUHQWKHVLV���&RVWV�DUH�IXOO\�LWHPL]HG�LQ�DSSHQGL[�$��
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�	0REVENTNEWTOXICCHEMICALSFROMENTERINGTHE'REAT,AKESBASIN�4ARGETPRODUCTION�
USEANDSOUNDDISPOSALOF TOXICCHEMICALSACROSS THE'REAT,AKESBASIN THROUGHSTRATEGIC
DEPLOYMENTOFPOLLUTIONPREVENTIONANDWASTEMINIMIZATIONPROGRAMS�

7R� SURYLGH� HDVLHU� DFFHVV� DQG� EURDGHQ� GLVVHPLQDWLRQ� RI� WKHVH� SURJUDPV� WR� VPDOO� DQG�
PHGLXP�VL]HG�EXVLQHVVHV��6WDWHV�VKRXOG�´EXQGOHµ� WHFKQLFDO�DVVLVWDQFH�VHUYLFHV�� VXFK�DV�
FRPSOLDQFH�DVVLVWDQFH��SROOXWLRQ�SUHYHQWLRQ��3���DXGLWV��DQG�HQHUJ\�HIÀFLHQF\��(���DXGLWV��
LQ�´RQH�VWRS�VKRSµ�SURJUDPV��
7D[�LQFHQWLYHV�DQG�ORZ�LQWHUHVW�ORDQV�VKRXOG�EH�XWLOL]HG�WR�SURPRWH�LQYHVWPHQWV�LQ�HQHUJ\�
HIÀFLHQF\�XSJUDGHV�DQG�SROOXWLRQ�SUHYHQWLRQ�SURMHFWV������
)HGHUDO�DQG�VWDWH�DJHQFLHV�VKRXOG�HQVXUH�WKDW�WUDGLWLRQDO�UHJXODWRU\�SURJUDPV��LQFOXGLQJ�
HQIRUFHPHQW��SURYLGH�LQFHQWLYHV�WR�FRQGXFW�SROOXWLRQ�SUHYHQWLRQ�DQG�HQHUJ\�HIÀFLHQF\�
SURMHFWV�

5DWLRQDOH��3UHYHQWLQJ�QHZ�WR[LF�VXEVWDQFHV�IURP�HQWHULQJ�LQWR�WKH�*UHDW�/DNHV� LV�DV� LPSRUWDQW�
WR�SURWHFWLQJ�HFRV\VWHP�KHDOWK�DV�DGGUHVVLQJ�FXUUHQW�SULRULW\�SROOXWDQWV��7ZHOYH�IHGHUDO�DJHQFLHV�
DUH� UHVSRQVLEOH� IRU� FKHPLFDO� VDIHW\� PDQDJHPHQW� SXUVXDQW� WR� QHDUO\� ��� IHGHUDO� VWDWXWHV�� DQG�
VXEVHTXHQWO\�SURPXOJDWHG�UHJXODWLRQV��DQG�WKH�8QLWHG�6WDWHV�LV�UHVSRQVLEOH�WKURXJK�,QWHUQDWLRQDO�
$JUHHPHQWV��H�J���8QLWHG�1DWLRQV�(QYLURQPHQW�3URJUDP��3ULRU�,QIRUPHG�&RQVHQW����8�6��(3$·V�
PDQ\�SROOXWLRQ�SUHYHQWLRQ�DQG�ZDVWH�PLQLPL]DWLRQ�SURJUDPV�DUH�GHVFULEHG�RQOLQH�DW�ZZZ�HSD�
JRY�S�����7KHVH�SURJUDPV�VKRXOG�EH�DJJUHVVLYHO\�PDUNHWHG�DQG�PDGH�DYDLODEOH�WR�*UHDW�/DNHV�
EXVLQHVVHV��WKHLU�VXSSOLHUV�DQG�FXVWRPHUV�WKURXJK�WHFKQLFDO�DVVLVWDQFH�SURYLGHUV����

,PSOHPHQWDWLRQ�� � 8�6�� (3$�� 6WDWH� WHFKQLFDO� DVVLVWDQFH� SURYLGHUV�� 0DQXIDFWXULQJ� ([WHQVLRQ�
3DUWQHUVKLSV��FLW\�HQYLURQPHQWDO�GHSDUWPHQWV

&RVWV������0�\U��������0�\U�QHZ������0�WD[�LQFHQWLYHV�IXQG�FDSLWDOL]DWLRQ��DOO�QHZ�

�	)NSTITUTEACOMPREHENSIVE'REAT,AKESRESEARCH�SURVEILLANCEANDFORECASTINGCAPABILITYTO
HELPIDENTIFY�MANAGE�ANDREGULATE��CHEMICALTHREATSTOTHE'REAT,AKESBASINECOSYSTEM�!
'REAT,AKESBASINWIDECOORDINATEDPROGRAMTHATINCORPORATESANDAUGMENTSCURRENTEFFORTS
SHOULDBECREATEDTOBETTERCHARACTERIZELINKSBETWEEN043SOURCESANDEXPOSURE�4HEMULTI
PARTYPROGRAMSHOULDPREFERABLYBEHOUSEDWITHINANEXISTINGPROGRAMORORGANIZATIONAND
CALLUPONTHECOMBINEDRESOURCESOFFEDERALAGENCIES�STATES�ACADEMIA�THEPRIVATESECTOR�AND
OUR#ANADIANNEIGHBORS�4OBESUCCESSFUL�THEEFFORTSHOULDINCLUDE�

6FUHHQLQJ�ORQJ�WHUP�PRQLWRULQJ�RI�376� VRXUFHV� DQG� FRQFHQWUDWLRQV� LQ� HQYLURQPHQWDO�
PHGLD��LQFOXGLQJ�KXPDQV�DQG�ZLOGOLIH��LQFOXGLQJ���

�

�

�

�

���(3$�VKRXOG�DZDUG�DVVLVWDQFH�IRU�VWDWHV�DQG�RWKHU�HOLJLEOH�HQWLWLHV�WR�DXWKRUL]H�RU�HQKDQFH�ORZ�LQWHUHVW�UHYROYLQJ�ORDQ�IXQGV�WKDW�FDQ�
EH�FRXSOHG�ZLWK�WHFKQLFDO�DVVLVWDQFH�HIIRUWV�WR�DVVLVW�LQ�WKH�LPSOHPHQWDWLRQ�RI�3��DQG�(��PHDVXUHV�IRU�ERWK�SULYDWH�DQG�SXEOLF�VHFWRU�
IDFLOLWLHV�

���8QLWHG�6WDWHV�1DWLRQDO�3URÀOH�RQ�0DQDJHPHQW�RI�&KHPLFDOV��-DQXDU\�������23376��8�6�(3$�

���(3$·V�6XVWDLQDEOH�)XWXUHV�SURJUDP�SURPRWHV�D�QXPEHU�RI�LQQRYDWLYH�QRQ�UHJXODWRU\�SROOXWLRQ�SUHYHQWLRQ��3���SURJUDPV�LQFOXGLQJ�
WKH�7KH�3%7�3URÀOHU�DQG�'HVLJQ�IRU�WKH�(QYLURQPHQW��'I(��ZKLFK�KHOS�LQGXVWU\�VFUHHQ�RXW�SRWHQWLDO�WR[LF�VXEVWDQFHV�DQG�GHVLJQ�
VDIH�QRQ�WR[LF�SURGXFWV��DQG�WKH�7KH�*UHHQ�6XSSOLHUV�1HWZRUN��*61��DQG�(QYLURQPHQWDOO\�3UHIHUUDEOH�3XUFKDVLQJ�ZKLFK�SURPRWH�
376�IUHH�DOWHUQDWLYHV�LQ�SURGXFWLRQ�DQG�SXUFKDVLQJ���7KH�5HVRXUFH�&RQVHUYDWLRQ�&KDOOHQJH�SURPRWHV�D�QXPEHU�RI�LQQRYDWLYH�ZDVWH�
PLQLPL]DWLRQ�SURJUDPV�VXFK�DV�7KH�3OXJ�,Q�7R�H&\FOLQJ�3URJUDP��3URGXFW�6WHZDUGVKLS�3DUWQHUVKLSV�DQG�7KH�:DVWH:LVH�3DUWQHUVKLS�
3URJUDP�

���3URYLGHUV�LQFOXGH�WKH�'HSDUWPHQW�RI�&RPPHUFH�0DQXIDFWXULQJ�([WHQVLRQ�3DUWQHUVKLSV��6WDWH�3��WHFKQLFDO�DVVLVWDQFH�SURYLGHUV��DQG�
PXQLFLSDO�HQYLURQPHQWDO�RIÀFLDOV�

���5HJXODWLRQV�LQFOXGH�GHYHORSPHQW�VXSSRUW�IRU�70'/��FULWHULD��DQG�ZDWHU�TXDOLW\�VWDQGDUGV�DQG�SHUPLW�LVVXDQFH��
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D� VWUDWHJLF� UHYLHZ� RI� 76&$�UHJXODWHG� VXEVWDQFHV� DQG� RWKHU� IHGHUDOO\� UHJXODWHG�
VXEVWDQFHV��XVLQJ�FXUUHQW�SROOXWLRQ�SUHYHQWLRQ�PRGHOV��DQG�
HQKDQFHG� *UHDW� /DNHV� PRQLWRULQJ� SURJUDPV� WR� LQFOXGH� FKHPLFDOV� RI� HPHUJLQJ�
FRQFHUQ�

5HVHDUFK�RQ�FKHPLFDO�SURSHUWLHV��H[SRVXUH��DQG�ORQJ�WHUP�HIIHFWV������
0RGHOLQJ�� LQFOXGLQJ� HYDOXDWLRQ� DQG� HQKDQFHPHQW� RI� FXUUHQW�PRGHOV�� WR� EHWWHU� SUHGLFW�
HQYLURQPHQWDO�LPSDFWV�RI�UHGXFWLRQ�DFWLRQV�DW�YDULRXV�JHRJUDSKLF�VFDOHV��DQG�WR�H[DPLQH�
H[SRVXUH�VFHQDULRV�
,QIRUPDWLRQ� PDQDJHPHQW�� DQ� HDVLO\�DFFHVVLEOH�� FHQWUDO� *UHDW� /DNHV� 376� GDWDEDVH� IRU�
PRQLWRULQJ� GDWD�� HPLVVLRQV� DQG� UHOHDVHV� LQIRUPDWLRQ�� DQG� UHVHDUFK� UHVXOWV�� LQFOXGLQJ� D�
FOHDULQJKRXVH�IRU�WR[LFLW\�GDWD�XVHG�WR�GHYHORS�*/,�FULWHULD��DQG�6WDWH�*/,�ZDWHU�TXDOLW\�
VWDQGDUGV��

5DWLRQDOH���7R�PDQDJH�DQG�DVVHVV�UHJXODWRU\�DQG�YROXQWDU\�376�SURJUDPV��*UHDW�/DNHV�ODZPDNHUV��
SURJUDP�PDQDJHUV��DQG�VWDNHKROGHUV�QHHG�DFFXUDWH�LQIRUPDWLRQ��7KLV�UHTXLUHV�D�FRRUGLQDWHG�V\VWHP�
ZKLFK�PRQLWRUV� 376� VRXUFHV� DQG� HQYLURQPHQWDO� FRQGLWLRQV�� WUDFNV� UHGXFWLRQ� DFWLRQV�� SURMHFWV�
IXWXUH�WUHQGV�LQ�H[SRVXUH�DQG�HIIHFWV��DQG�XVHV�WKLV� LQIRUPDWLRQ�IRU�GHFLVLRQ�PDNLQJ��)RU�PDQ\�
376��SDVW�DQG�H[LVWLQJ�PRQLWRULQJ�DQG�UHVHDUFK�KDYH�JLYHQ�XV�D�JRRG�XQGHUVWDQGLQJ�RI�VRXUFHV��
WUDQVSRUW��DQG�H[SRVXUH�SDWKZD\V��+RZHYHU��LQ�RUGHU�WR�PDNH�FRVW�HIIHFWLYH�GHFLVLRQV��LPSURYHG�
XQGHUVWDQGLQJ�RI�UHODWLYH�FRQWULEXWLRQV�RI�GLIIHUHQW�VRXUFHV�WR�KXPDQ�H[SRVXUH�LV�DOVR�QHHGHG��)RU�
H[DPSOH��ORFDO�VRXUFHV�PD\�KDYH�D�JUHDWHU�HIIHFW�RQ�H[SRVXUH�LQ�D�FRPPXQLW\�WKDQ�LQ�WKH�EDVLQ�DV�
D�ZKROH�

,PSOHPHQWDWLRQ���7KH�*UHDW�/DNHV�%LQDWLRQDO�7R[LFV�6WUDWHJ\��IHGHUDO�DJHQFLHV��VWDWHV��DFDGHPLD��

&RVW���������0�\U������.�\U�FXUUHQW�EDODQFH�QHZ��

�	0ROTECTHUMANHEALTHTHROUGHCONSISTENTANDEASILYACCESSIBLEBASINWIDEMESSAGESONlSH
CONSUMPTIONANDTOXICREDUCTIONMETHODSANDCHOICES�

:LWK�UHJDUG�WR�376�H[SRVXUH��WKH�*UHDW�/DNHV�6SRUW�)LVK�$GYLVRU\�7DVN�)RUFH�VKRXOG�
FUHDWH�FRQVLVWHQW�DGYLFH�RQ�ÀVK�DQG�ZLOGOLIH�FRQVXPSWLRQ�WR�FLWL]HQV�LQ�WKH�*UHDW�/DNHV�
EDVLQ�� HVSHFLDOO\� WR� VHQVLWLYH� SRSXODWLRQV�� DQG� WR� KHDOWK� FDUH� SURIHVVLRQDOV�� LQ�PXOWLSOH�
ODQJXDJHV��
&XUUHQW�VWDWH�DGYLVRU\�SURJUDPV�VKRXOG�EH�IXOO\�IXQGHG�DQG�LPSOHPHQWHG�WR�DGHTXDWHO\�
SURWHFW�WKH�HQWLUH�EDVLQ��
7R�KHOS�WKH�SXEOLF�GR�LWV�SDUW�WR�UHGXFH�WKH�XVH�DQG�UHOHDVH�RI�376��D�EDVLQ�ZLGH�SXEOLF�
HGXFDWLRQ�DQG�RXWUHDFK�FDPSDLJQ�WKDW�IRFXVHV�RQ�KDELWV�RI�LQGLYLGXDOV��KRXVHKROGV��WKH�
ZRUNSODFH��DQG�VFKRROV��VKRXOG�EH�GHYHORSHG�LQ�FRRUGLQDWLRQ�ZLWK�H[LVWLQJ�PHVVDJHV�DQG�
VWDNHKROGHU�JURXSV�������7DNH�EDFN�DQG�ZDVWH�FROOHFWLRQ�SURJUDPV�VKRXOG�EH�SURPRWHG�DV�
ZHOO���

5DWLRQDOH���$�FRQVLVWHQW�VHW�RI�PHVVDJHV�IURP�IHGHUDO��VWDWH��WULEDO��DQG�ORFDO�KHDOWK�DQG�HQYLURQPHQW�
DJHQFLHV�LV�QHHGHG�WR�SURWHFW�WKH�SXEOLF�IURP�KHDOWK�HIIHFWV�RI�376�H[SRVXUH��DQG�WR�SURYLGH�WKH�
SXELF�ZLWK�LQIRUPDWLRQ�DERXW�OLIHVW\OH�FKRLFHV�ZKLFK�ZLOO�KHOS�UHGXFH�376�XVHV�DQG�UHOHDVHV�WR�WKH�
*UHDW�/DNHV���

²

²

�
�

�

�

�

�

���([SHUW�SURJUDP�UHYLHZV�RI�FXUUHQW�UHJXODWRU\�DQG�PRQLWRULQJ�SURJUDPV�KDYH�GHÀQHG�VRPH�UHVHDUFK�QHHGV��

��� 7KLV� ZRXOG� LQFOXGH� KLJK� SULRULW\� RXWUHDFK� WRSLFV� VXFK� DV� EDFN\DUG� WUDVK� EXUQLQJ��PHUFXU\� XVH� UHGXFWLRQ�� HQHUJ\� FRQVHUYDWLRQ��
SHUVRQDO�FDUH�SURGXFW�XVH�UHGXFWLRQ���QRQ�WR[LF�KRXVHKROG�FOHDQHUV��DQG�UHGXFWLRQ�LQ�KRXVHKROG�SHVWLFLGH�XVH��

���7KLV�RXWUHDFK�PHVVDJH�VKRXOG�EH�FRQYH\HG�WKURXJK�H[LVWLQJ�FRPPXQLFDWLRQ�FKDQQHOV� LQFOXGLQJ� ODNH�VWDNHKROGHU�IRUXPV��KXPDQ�
KHDOWK�QHWZRUNV��QHZVOHWWHUV��FRQIHUHQFHV�DQG�RWKHU�H[LVWLQJ�GHOLYHU\�PHFKDQLVPV��$�FRQVLVWHQW�RXWUHDFK�PHVVDJH�FRXOG�EH�LQFOXGHG�LQ�
WKH�ELHQQLHO�/D03�UHSRUWV�DQG�RU�WKH�DQQXDO�SXEOLF�IULHQGO\�ODNH�EURFKXUHV����
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,PSOHPHQWDWLRQ�� �*UHDW�/DNHV� 6SRUW�)LVK�$GYLVRU\�7DVN�)RUFH��1DWLRQDO� 6HD�*UDQW�3URJUDP��
VWDWH�DQG�WULEDO�GHSDUWPHQWV�RI�SXEOLF�KHDOWK��HQYLURQPHQW�DQG�QDWXUDO�UHVRXUFHV��WKH�*/�+XPDQ�
+HDOWK�1HWZRUN��8�6��(3$��)'$�

&RVW���������0�\U�������0�\U�QHZ�

�	  3UPPORT EFFORTS TO REDUCE CONTINENTAL AND GLOBAL SOURCES OF 043 TO THE 'REAT ,AKES
BASIN�

$V� D� OHDGHU� LQ� PDQDJHPHQW� RI� WR[LF� FKHPLFDOV�� WKH� 8QLWHG� 6WDWHV� VKRXOG� UDWLI\� WKH�
6WRFNKROP�&RQYHQWLRQ�RQ�3HUVLVWHQW�2UJDQLF�3ROOXWDQWV���
7KH�8QLWHG�6WDWHV�VKRXOG�DOVR�VXSSRUW� LQWHUQDWLRQDO�376�PDQDJHPHQW�DQG�PRQLWRULQJ�
SURJUDPV��LQ�FRRUGLQDWLRQ�ZLWK�WKH�&RPPLVVLRQ�IRU�(QYLURQPHQWDO�&RRSHUDWLRQ��&(&��
DQG� WKH� 8QLWHG� 1DWLRQV� (QYLURQPHQW� 3URJUDPPH� �81(3��� DQG� VXSSRUW� FDSDFLW\�
EXLOGLQJ�DQG�WHFKQRORJ\�WUDQVIHU�SURJUDPV��VXFK�DV�WKRVH�DGPLQLVWHUHG�E\�(3$·V�2IÀFH�
RI�,QWHUQDWLRQDO�$FWLYLWLHV���
,Q�SDUWLFXODU��IHGHUDO�VXSSRUW�VKRXOG�EH�SURYLGHG�WR�HIIRUWV�WR�UHGXFH�LQWHUQDWLRQDO�VRXUFHV�
RI�PHUFXU\��LQFOXGLQJ�IXQGLQJ�DQG�WHFKQLFDO�VXSSRUW�IRU�81(3·V�PHUFXU\�HIIRUWV���

5DWLRQDOH�� 6LJQLÀFDQW� DPRXQWV� RI� 376� FRPH� WR� WKH�*UHDW� /DNHV� WKURXJK� DLU� GHSRVLWLRQ� IURP�
VRXUFHV�ZHOO�EH\RQG�WKH�8�6��ERUGHU��,QWHUQDWLRQDO�WR[LFV�UHGXFWLRQ�DQG�PRQLWRULQJ�SURJUDPV�DUH�
WKHUHIRUH�HVVHQWLDO�WR�WKH�SURWHFWLRQ�RI�WKH�*UHDW�/DNHV����

,PSOHPHQWHUV��&RQJUHVV��IHGHUDO�DJHQFLHV��WKH�*UHDW�/DNHV�%LQDWLRQDO�6WUDWHJ\�LQ�D�FRRUGLQDWLQJ�
UROH�

&RVW�� ������0�\U����0�\U�QHZ�

�

�

�

�
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).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.).$)#!4/23!.$).&/2-!4)/.

)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT

7KH�*UHDW�/DNHV�HFRV\VWHP��WKH�ODUJHVW�IUHVKZDWHU�V\VWHP�LQ�WKH�ZRUOG��LV�D�G\QDPLF�DQG�FRPSOH[�
LQWHUDFWLRQ�RI�ELRORJLFDO��FKHPLFDO�DQG�SK\VLFDO�FRPSRQHQWV�WKDW�LV�QRW�\HW�IXOO\�XQGHUVWRRG��7KH�
VHQVLWLYLW\�RI�WKLV�V\VWHP�WR�KXPDQ�LQÁXHQFH��KRZHYHU��KDV�EHHQ�UHSHDWHGO\�GHPRQVWUDWHG�LQ�UHFHQW�
GHFDGHV��(QYLURQPHQWDO� GHJUDGDWLRQ�� FDXVHG� E\� SUREOHPV� VXFK� DV� WKH� LQWURGXFWLRQ� RI� LQYDVLYH�
VSHFLHV��SRLQW�VRXUFH�DQG�QRQ�SRLQW�VRXUFH�SROOXWLRQ��DQG�GHFOLQLQJ�ÀVKHULHV��KDV�SRLQWHG�WR�DQ�
XUJHQW�QHHG�IRU�SURWHFWLRQ�DQG�UHVWRUDWLRQ��3URWHFWLRQ�DQG�UHVWRUDWLRQ�RI�WKH�*UHDW�/DNHV�HFRV\VWHP�
UHTXLUH�D�ZHOO�GRFXPHQWHG��FROODERUDWLYH�VWUDWHJ\��DFFHVV�WR�WKH�EHVW�VFLHQWLÀF�LQIRUPDWLRQ�DYDLODEOH��
DQG�FRRUGLQDWHG�DFWLRQ��$�VXFFHVVIXO�UHVWRUDWLRQ�VWUDWHJ\�IRU�WKH�*UHDW�/DNHV�PXVW�DOVR� LQFOXGH�
DQ� LQIRUPHG� GHFLVLRQ� PDNLQJ� SURFHVV� EDVHG� RQ� FRQVLVWHQW� PHWKRGV� WR� PHDVXUH� DQG� PRQLWRU�
NH\� LQGLFDWRUV�RI� WKH�HFRV\VWHP·V� IXQFWLRQ��6XFK�PHDVXUHPHQWV�QHHG� WR�RFFXU�EHIRUH�DQG�DIWHU�
WKH� LQLWLDWLRQ� RI� UHVWRUDWLRQ� HIIRUWV� DW� ORFDO� DQG� EDVLQ�ZLGH� VFDOHV��2QFH� FROOHFWHG�� LQIRUPDWLRQ�
QHHGV�WR�EH�FRPSLOHG�DQG�FRPPXQLFDWHG�FRQVLVWHQWO\�WR�LQIRUP�WKH�UHVWRUDWLRQ�SURFHVV��GHFLVLRQ�
PDNHUV� DQG� WKH� SXEOLF�� 7KHVH� DFWLYLWLHV� ZLOO� SURYLGH� UHVRXUFH� PDQDJHUV�� HOHFWHG� RIÀFLDOV�� DQG�
RWKHU�VWDNHKROGHUV�ZLWK�WKH�WLPHO\��DFFXUDWH�DQG�FRVW�HIIHFWLYH�LQIRUPDWLRQ�QHFHVVDU\�IRU�PDNLQJ�
GHFLVLRQV�FRQFHUQLQJ�WKH�SURWHFWLRQ�DQG�UHVWRUDWLRQ�RI�WKH�*UHDW�/DNHV�HFRV\VWHP�VR�DV�WR�VXVWDLQ�
KHDOWK\�VRFLHWLHV��HFRQRPLF�DFWLYLWLHV�DQG�QDWXUDO�V\VWHPV��8QIRUWXQDWHO\��HFRV\VWHP�PRQLWRULQJ��
REVHUYDWLRQ��UHVHDUFK��LQGLFDWRU�GHYHORSPHQW�DQG�PRGHOLQJ�HIIRUWV�LQ�WKH�*UHDW�/DNHV�UHJLRQ�DUH�
FXUUHQWO\�XQGHU�IXQGHG�� ODFN�FRPSUHKHQVLYH�HFRV\VWHP�DSSURDFKHV� DQG�H[LVW�RQO\� DV�SLHFHPHDO�
SURJUDPV��

'HVSLWH� WKHVH�GUDZEDFNV�� WKH�YROXPH�RI�GDWD� FROOHFWHG� IRU� WKH�*UHDW�/DNHV� DQG� WKHLU� WULEXWDU\�
ZDWHUVKHGV�KDV�H[SDQGHG�FRQVLGHUDEO\�LQ�UHFHQW�\HDUV��FRLQFLGLQJ�ZLWK�DQ�LQFUHDVH�LQ�WKH�FRPSOH[LW\�
RI� LVVXHV� WKDW� QHHG� WR� EH� DGGUHVVHG�� 7KH� FXUUHQW� ODFN� RI� DFFHVVLEOH�� LQWHJUDWHG� LQIRUPDWLRQ�
PDQDJHPHQW� V\VWHPV� OLPLWV� GHFLVLRQ�PDNLQJ� DELOLWLHV� DQG� DSSOLFDWLRQ� RI� DGDSWLYH� PDQDJHPHQW�
SULQFLSOHV�IRU�WKH�SURWHFWLRQ�DQG�UHVWRUDWLRQ�RI�HFRORJLFDO�UHVRXUFHV��$GDSWLYH�PDQDJHPHQW�UHTXLUHV�
RQH�WR�LGHQWLI\�SULRULW\�LVVXHV��JDWKHU�LQIRUPDWLRQ��HVWDEOLVK�PHWULFV��HYDOXDWH�RSWLRQV��LPSOHPHQW�
DFWLRQV��WUDFN�SURJUHVV��UHHYDOXDWH�DFWLRQV�EDVHG�RQ�REVHUYHG�UHVSRQVHV��FRPPXQLFDWH�UHVXOWV�DQG�
DGMXVW� ERWK�PDQDJHPHQW� DSSURDFKHV� DQG�PRQLWRULQJ� DFWLYLWLHV�� $OWKRXJK� VXFK� FDSDELOLWLHV� DUH�
DGYDQFLQJ�ZLWKLQ�WKH�*UHDW�/DNHV�EDVLQ��WKH\�H[LVW�RQO\�LQ�SLHFHPHDO�IDVKLRQ�DQG�DUH�KDYH�QRW�EHHQ�
IXOO\�LQWHJUDWHG�IRU�WKH�FRPSUHKHQVLYH�PDQDJHPHQW�RI�WKH�/DNHV��7R�IXUWKHU�FRPSOLFDWH�PDWWHUV��
GHFLVLRQV�PDGH�RQ�RQH�LVVXH�RIWHQ�DIIHFW�RWKHU�LVVXHV��2EVHUYLQJ�V\VWHPV��PRQLWRULQJ�SURJUDPV��
LQGLFDWRUV�� UHVHDUFK��PRGHOLQJ�DQG�DQDO\VLV�� LQIRUPDWLRQ�PDQDJHPHQW�DQG�FRPPXQLFDWLRQ�PXVW�
WKHUHIRUH�EH�LQWHJUDWHG�LQWR�D�KROLVWLF�GHFLVLRQ�PDNLQJ�SURFHVV��

2EVHUYLQJ�V\VWHPV��LQFOXGLQJ�VHQVRUV��VWDWLRQV��QHWZRUNV�DQG�ÀHOG�
GDWD� FROOHFWLRQ� DUH� WKH� SULPDU\� PHDQV� IRU� JDWKHULQJ� LQIRUPDWLRQ�
RQ� WKH� FKHPLFDO�� ELRORJLFDO� DQG� SK\VLFDO� FKDUDFWHULVWLFV� RI� WKH�
*UHDW�/DNHV�HFRV\VWHP��7KHVH�REVHUYDWLRQV�DUH�XVHG� LQ�D�KRVW�RI�
PRQLWRULQJ�SURJUDPV�WR�WDNH�WKH�SXOVH�RI� WKH�*UHDW�/DNHV��DVVHVV�
QDWXUDO�YDULDELOLW\��GULYH�HFRV\VWHP�IRUHFDVWLQJ�PRGHOV��DQG�DVVHVV�WKH�
SURJUHVV�RI�UHVWRUDWLRQV�HIIRUWV��&XUUHQW�FKDOOHQJHV�IDFLQJ�REVHUYLQJ�
DQG�PRQLWRULQJ� LQFOXGH�� LQFRPSOHWH� LQYHQWRULHV� RI� IHGHUDO�� VWDWH�
SURYLQFLDO� DQG� PXQLFLSDO� REVHUYDWLRQ� DQG� PRQLWRULQJ� DFWLYLWLHV��
LQVXIÀFLHQW�VSDWLDO�GHQVLW\�RI�EDVLF�REVHUYDWLRQV�DFURVV�WKH�V\VWHP��
LQFRPSOHWH�FRYHUDJH�RYHU�YDU\LQJ�WLPH�VFDOHV��UHDO�WLPH�WR�KLVWRULF��
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DQG�RYHU�VSDFH��VLWH�VSHFLÀF��ZDWHUVKHG��DQG�UHJLRQ�ZLGH���D�UHOXFWDQFH�WR�DGRSW�XQLIRUP�RU�IXOO\�
FRPSDWLEOH�PRQLWRULQJ�SURWRFROV��DQG�DQ�LQDELOLW\�WR�HVWDEOLVK�ORQJ�WHUP�ÀQDQFLDO�FRPPLWPHQWV��
DOO� UHVXOWLQJ� LQ�SRRU�DYDLODELOLW\�RI� LQIRUPDWLRQ�RQ�FRQGLWLRQ�DQG�WUHQGV�WR�PDQDJHUV�DQG�RWKHU�
VWDNHKROGHUV��$GGLWLRQDO�REVHUYDWLRQ�DQG�PRQLWRULQJ�DUH�QHHGHG�DFURVV� WKH�*UHDW�/DNHV�EDVLQ��
LQFOXGLQJ�WKH�RSHQ�ZDWHUV��FRDVWDO�DUHDV��WULEXWDULHV�DQG�ZDWHUVKHGV��'HVLUHG�GDWD�FROOHFWLRQ�HIIRUWV�
UHDFK�EH\RQG�PHDVXUHPHQW�RI� WKH�*UHDW�/DNHV�FRPSRQHQWV�DQG� LQFOXGH�VXFK� WKLQJV�DV� VRFLR�
HFRQRPLF�GDWD��LQYHQWRULHV�RI�SROOXWDQW�UHOHDVHV�RU�KD]DUG�SRWHQWLDO�DQG�VDWHOOLWH�UHPRWH�VHQVLQJ�

6RPH�RI�WKH�REVHUYDWLRQV�UHTXLUHG�DUH�HVVHQWLDO�LQGLFDWRUV�WKDW�SURYLGH�LQIRUPDWLRQ�RQ�WKH�VWDWH�
RI�WKH�*UHDW�/DNHV�DQG�SURJUHVV�WRZDUG�DFKLHYLQJ�JRDOV��&RQWLQXHG�HIIRUWV�DUH�QHHGHG�WR�HQVXUH�
WKH�YLDELOLW\�RI�DQ�LQIRUPDWLYH�DQG�VFLHQWLÀFDOO\�EDVHG�VHW�RI�LQGLFDWRUV��H�J���WKH�6WDWH�RI�WKH�/DNHV�
(FRV\VWHP�&RQIHUHQFH��62/(&��LQGLFDWRU�VXLWH��WKDW�DUH�XVHIXO�IRU�PDQDJHPHQW�GHFLVLRQV�DQG�
WR� LQIRUP� WKH�SXEOLF��7KH�62/(&� LQGLFDWRU� VXLWH�KDV�EHHQ� UHÀQHG�RYHU� WKH� ODVW�GHFDGH� WR�EH�
FRPSUHKHQVLYH�\HW�SUDFWLFDO�DQG�DFWLRQDEOH��6HYHUDO�RI� WKH�*UHDW�/DNHV�5HJLRQDO�&ROODERUDWLRQ�
VWUDWHJ\� WHDPV�KDYH�� KRZHYHU�� LGHQWLÀHG� WKDW�RWKHU� LQGLFDWRUV� DUH�QHHGHG� WR� WUDFN�SURJUHVV�RQ�
VSHFLÀF� UHVWRUDWLRQ� DUHDV�ERWK� ORFDOO\� DQG� DFURVV� WKH�*UHDW�/DNHV�²� 6W��/DZUHQFH�5LYHU�EDVLQ��
7KHVH�ZLOO� UHTXLUH�DGGLWLRQDO� UHVHDUFK� WR�GHYHORS� UHDOLVWLF� HQGSRLQWV�� FDXVH�HIIHFW� UHODWLRQVKLSV��
DSSURSULDWH�PHWULFV�DQG�PRQLWRULQJ�SURWRFROV��,QGLFDWRUV�DOVR�QHHG�WR�EH�ÁH[LEOH�HQRXJK�WR�DFFRXQW�
IRU�WKH�XQLTXH�FRQGLWLRQV�RI�HDFK�*UHDW�/DNH��GLIIHUHQFHV�LQ�WHPSHUDWXUH��WURSKLF�VWDWXV��QDWLYH�
ELRWD��HWF��,Q�DGGLWLRQ�� LQGLFDWRUV�VKRXOG�EH�XVHG�LQ�UHODWLRQ�WR�UHDOLVWLF�´HQG�SRLQWVµ�RU�GHVLUHG�
UHVXOWV�ZKLFK�DUH�DFFHSWHG�E\�PRVW�VWDNHKROGHUV��:KHQ�LGHQWLI\LQJ�HQG�SRLQWV��VWDNHKROGHUV�PXVW�
UHFRJQL]H�WKDW�YDULDELOLW\�LV�WKH�QRUP�LQ�QDWXUDO�V\VWHPV��WKHUHIRUH��PDQ\�WDUJHWV�DQG�JRDOV�VKRXOG�
QRW�EH�H[SUHVVHG�DV�GLVFUHWH�QXPEHUV�EXW�UDWKHU�DV�D�UDQJHV�RI�GHVLUHG��QDWXUDO�OHYHOV��

7KH�8�6�� &RPPLVVLRQ� RQ�2FHDQ� 3ROLF\� KLJKOLJKWHG� WKH� QHHG� IRU� ´XQELDVHG�� FUHGLEOH� DQG� XS�
WR�GDWH�VFLHQWLÀF� LQIRUPDWLRQµ�WR�SURSHUO\�PDQDJH�WKH�KXPDQ�DFWLYLWLHV� WKDW�HIIHFW�WKH�QDWLRQ·V�
RFHDQV�FRDVWV�DQG�*UHDW�/DNHV��7KH�&RPPLVVLRQ�IRXQG�WKDW�QHZ�VFLHQWLÀF�ÀQGLQJV�GHPRQVWUDWH�
WKH�FRPSOH[LW\�DQG�LQWHUFRQQHFWHGQHVV�RI�QDWXUDO�V\VWHPV�DQG�WKDW�PDQDJHPHQW�DSSURDFKHV�KDYH�
QRW�EHHQ�XSGDWHG� WR� UHÁHFW� WKLV� FRPSOH[LW\�ZLWK� UHVSRQVLELOLWLHV� UHPDLQLQJ�GLVSHUVHG� DPRQJ� D�
FRQIXVLQJ�DUUD\�RI�DJHQFLHV�DW�WKH�IHGHUDO��VWDWH��DQG�ORFDO�OHYHOV��0DQDJHUV��GHFLVLRQ�PDNHUV��DQG�
WKH�SXEOLF� UHTXLUH� WLPHO\�DFFHVV� WR�UHOLDEOH�GDWD�DQG�VROLG�VFLHQWLÀF� LQIRUPDWLRQ�WKDW�KDYH�EHHQ�
WUDQVODWHG� LQWR� PHDQLQJIXO� SURGXFWV�� 7KH� &RPPLVVLRQ� XUJHG� &RQJUHVV� WR� GRXEOH� WKH� IHGHUDO�
UHVHDUFK�EXGJHW�RYHU�WKH�QH[W�ÀYH�\HDUV�DQG�WR�IXQG�DQG�DGRSW�DQ�LQWHJUDWHG�REVHUYLQJ�V\VWHP�RQ�
D�UHJLRQDO�EDVLV�

5HVHDUFK�RQ�WKH�*UHDW�/DNHV�VSHFLÀFDOO\�SURYLGHV�WKH�XQGHUVWDQGLQJ�QHFHVVDU\�WR�PDNH�LQIRUPHG��
VFLHQWLÀFDOO\�VXSSRUWDEOH�GHFLVLRQV�DQG�DFWLRQV�� WR� DVVHVV� WKH�DVVRFLDWHG� ULVNV�� H[SHFWDWLRQV�DQG�
WLPHOLQHV�RI�PDQDJHPHQW�DFWLRQV��WR�SODQ�IRU�HIIHFWLYH�REVHUYDWLRQ�DQG�PRQLWRULQJ�SURJUDPV�DQG�
WR�LGHQWLI\�VHQVLWLYH�DQG�PHDQLQJIXO�LQGLFDWRUV�RI�HFRV\VWHP�VWDWXV��5HVWRUDWLRQ�UHTXLUHV�UHVHDUFK�WR�
GHYHORS�LQQRYDWLYH�DSSURDFKHV�DQG�PRQLWRULQJ�WR�GHWHUPLQH�LI�UHVWRUDWLRQ�LV�VXFFHVVIXO�LQ�PHHWLQJ�
WDUJHWV�DQG�JRDOV��7KH�FXUUHQW�IXQGLQJ�OHYHO�IRU�*UHDW�/DNHV�UHVHDUFK�GRHV�QRW�VXIÀFLHQWO\�VXSSRUW�
WKH�OHYHO�RI�UHVHDUFK�DQG�GHYHORSPHQW�QHHGHG�WR�DGGUHVV�WKH�KRVW�RI�HFRORJLFDO�LVVXHV�FXUUHQWO\�
DIIHFWLQJ� WKH� V\VWHP� WR� PHHW� SUHVHQW�GD\� GHPDQGV�� $Q\� QHZ� UHVWRUDWLRQ� HIIRUWV� ZLOO� UHTXLUH�
FRXSOHG�UHVHDUFK�DQG�REVHUYDWLRQV�SURJUDPV��5HVHDUFK�KDV�WUDGLWLRQDOO\�EHHQ�IRFXVHG�RQ�VLQJOH�
LVVXHV��7KLV�IRFXV�PXVW�WUDQVLWLRQ�WR�DQ�HFRV\VWHP�DSSURDFK�ZLWK�JUHDWHU�HPSKDVLV�RQ�SUHGLFWLYH�
IRUHFDVWLQJ� DQG� DGDSWLYH� PDQDJHPHQW�� 5HVHDUFK� VKRXOG� EH� GLUHFWHG� WRZDUGV� LPSURYLQJ� WKH�
XQGHUVWDQGLQJ�RI�QDWXUDO�ÁXFWXDWLRQV�DQG�LQWHUDFWLRQV�RI�HFRV\VWHP�FRPSRQHQWV��,PSURYHPHQWV�
LQ�SUHGLFWLYH�FDSDELOLWLHV�DUH�QHHGHG��SDUWLFXODUO\�UHJDUGLQJ�WKH�LPSDFWV�RI�FKHPLFDO��ELRORJLFDO�DQG�
SK\VLFDO�FKDQJHV�RQ�HFRV\VWHP�VWUXFWXUH�DQG�IXQFWLRQ��'HYHORSPHQW�RI�VXFK�FDSDELOLWLHV�UHTXLUHV�
D�FRPSUHKHQVLYH�UHVHDUFK�FRRUGLQDWLRQ�VWUDWHJ\�DFURVV�SDUWQHULQJ�LQVWLWXWLRQV�
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,QIRUPDWLRQ�SURGXFHG�E\�UHVHDUFK�DQG�REVHUYDWLRQV�PXVW�EH�PDGH�UHDGLO\�DYDLODEOH�WR�PDQDJHUV��
GHFLVLRQ�PDNHUV� DQG� WKH� SXEOLF�� 7KLV� ZLOO� UHTXLUH� LQIRUPDWLRQ� LQWHJUDWLRQ�� PDQDJHPHQW� DQG�
FRPPXQLFDWLRQ�� ,QWHJUDWLRQ� DQG� PDQDJHPHQW� RI� LQIRUPDWLRQ� DUH� KDPSHUHG� E\� LQVWLWXWLRQDO�
PDQDJHPHQW�DSSURDFKHV�UHVWULFWLQJ�DFFHVV�E\�RXWVLGH�HQWLWLHV�DQG�SROLF\�FRQVWUDLQWV�WKDW�UHVWULFW�D�
XVHU·V�DELOLW\�WR�GLVFRYHU�WKH�H[LVWHQFH��ORFDWLRQ�DQG�FKDUDFWHULVWLFV�RI�*UHDW�/DNHV�GDWD��'DWD�TXDOLW\�
LV�DOVR�RIWHQ�QRW�GRFXPHQWHG�RU�FRPPXQLFDWHG�WR�GDWD�XVHUV��&RRUGLQDWLRQ�QHHGV�WR�EH�LPSURYHG�
WR� HQVXUH� WKDW� FULWLFDO� GHFLVLRQV� DUH�PDGH�XVLQJ� WKH�EHVW� DYDLODEOH�GDWD�� 6WDQGDUGV� IRU�PHWDGDWD�
�LQIRUPDWLRQ�DERXW�GDWD��DUH�UHTXLUHG��0DQ\� LQVWLWXWLRQV�GR�QRW�KDYH� WKH� WHFKQRORJLFDO� WRROV� WR�
LPSOHPHQW�GDWD�VKDULQJ�SURWRFROV�DQG�DSSOLFDWLRQV�VXFK�DV�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHPV��*,6��
DQG�UHPRWH�VHQVLQJ�WHFKQLTXHV��/HJDO�DQG�LQVWLWXWLRQDO�FRQVWUDLQWV��VXFK�DV�SURSULHWDU\�GDWD�DQG�
VHFXULW\�SURYLVLRQV��FDQ�DOVR�DGYHUVHO\�DIIHFW� LQIRUPDWLRQ�VKDULQJ��$� ODFN�RI�VWURQJ��IRUPDO�GDWD�
H[FKDQJH�SDUWQHUVKLSV�DPRQJ�*UHDW�/DNHV�RUJDQL]DWLRQV�XQGHUOLHV�PDQ\�RI�WKHVH�FRQVWUDLQWV��

9DULRXV�PHWKRGV�DUH�XVHG�WR�FRPPXQLFDWH�LQIRUPDWLRQ�WR�WKRVH�WKDW�UHTXLUH�LW��EXW�FRRUGLQDWLRQ�
QHHGV� VWUHQJWKHQLQJ� IRU� WKH� VKHHU� EUHDGWK� RI� LQIRUPDWLRQ� FROOHFWHG� RYHU� WKH� UHJLRQ�� 7KH� ODFN�
RI�D�FRRUGLQDWHG�PHVVDJH�FDQ�PDNH�LW�GLIÀFXOW�IRU�DXGLHQFH�JURXSV�WR�LQWHUSUHW�DQG�XQGHUVWDQG�
LQIRUPDWLRQ�� 7KH� DXGLHQFHV� WKDW� UHTXLUH� LQIRUPDWLRQ� DUH� DOVR� GLYHUVH�� UHTXLULQJ� WKDW� FRPSOH[�
LQIRUPDWLRQ�QHHGV�WR�EH�VXIÀFLHQWO\�UHSDFNDJHG�WR�PHHW�WKHLU�QHHGV��6RPH�LQIRUPDWLRQ��VXFK�DV�
ODNH�FRQGLWLRQV�DQG�EHDFK�FORVLQJV��UHTXLUHV�UDSLG�GHOLYHU\��,Q�DGGLWLRQ��WZR�ZD\�FRPPXQLFDWLRQ�
QHHGV�WR�EH�SURPRWHG�VR�WKDW�XVHU�QHHGV�DUH�FRQYH\HG�EDFN�WR�WKRVH�SURGXFLQJ�WKH�LQIRUPDWLRQ��$�
FRPSUHKHQVLYH��WZR�ZD\�FRPPXQLFDWLRQ�VWUDWHJ\�KDV�QRW�EHHQ�GHYHORSHG�WR�DGGUHVV�WKHVH�QHHGV�

))� 'OALSAND-ILESTONES

*RDOV��

6WDNHKROGHUV�DQG�GHFLVLRQ�PDNHUV�ZLOO�ZLGHO\�UHFRJQL]H�DQG�DFFHSW�WKDW�SK\VLFDO��FKHPLFDO��
ELRORJLFDO�� VRFLR�HFRQRPLF� UHVHDUFK� DQG� VFLHQWLÀF� LQIRUPDWLRQ�QHHGV� WR�EH� FRQGXFWHG�
FROOHFWHG�DQG�GLVVHPLQDWHG��
$�ZLGHVSUHDG�QHWZRUN�RI�PRQLWRULQJ���REVHUYLQJ�V\VWHPV�ZLOO�SURYLGH�D�VWHDG\�VWUHDP�RI�
GDWD�DQG�VFLHQWLÀF�ÀQGLQJV�WKDW�DUH�WUDQVODWHG�LQWR�SUDFWLFDO�LQIRUPDWLRQ�DQG�SURGXFWV�IRU�
GHFLVLRQ�PDNHUV��HGXFDWRUV��DQG�WKH�SXEOLF��7KLV�QHWZRUN�PXVW�EH�FRQWLQXDOO\�LPSURYHG�
WR� DGDSW� WR� WHFKQRORJLFDO� DGYDQFHV� DQG� HPHUJLQJ� LQIRUPDWLRQDO� QHHGV� RI�*UHDW� /DNHV�
PDQDJHUV�DQG�VWDNHKROGHUV�
5REXVW� LQIRUPDWLRQ� JDWKHULQJ� DQG� LQWHJUDWLRQ� WRROV� ZLOO� EH�PDGH� DYDLODEOH� WR� VXSSRUW�
VFLHQWLÀFDOO\� LQIRUPHG�GHFLVLRQV��'HFLVLRQ�VXSSRUW�WRROV�PXVW�EH�ÁH[LEOH��QRW�FRQVWUDLQ�
WKH�XVHU·V�YLHZSRLQW��DQG�RIIHU�HQKDQFHG�DELOLWLHV�IRU�PXOWL�SDUWLFLSDQW�GHFLVLRQ�PDNLQJ��
3UHGLFWLYH�PRGHOLQJ�WRROV�VKRXOG�EH�DSSOLHG�WR�SULRULW\�UHVWRUDWLRQ�LVVXHV�DQG�EH�VSDWLDOO\�
LQWHJUDWHG�WR�SURYLGH�ODNH�ZLGH�DVVHVVPHQWV�
*UHDW� /DNHV� UHVHDUFK� SURJUDPV� ZLOO� EH� FRQGXFWHG� LQ� D� FRPSUHKHQVLYH�� VWUDWHJLFDOO\�
FRRUGLQDWHG�PDQQHU�DQG�GHVLJQHG�WR�PHHW�XVHU�QHHGV��5HVHDUFK�VKRXOG�DOVR�EH�WDUJHWHG�DW�
HFRV\VWHP�OHYHO�SUHGLFWLRQV�
3URJUHVV� DFKLHYHG� LQ� WKH� GHVLJQ� RI� WKH� VFLHQWLÀFDOO\�YHULÀHG� VHW� RI� LQGLFDWRUV� IRU� WKH�
*UHDW�/DNHV�HFRV\VWHP�ZLOO�EH�H[SORLWHG��,QGLFDWRUV�QHHG�WR�EH�LPSOHPHQWHG�WR�PHHW�WKH�
GLVWLQFW�QHHGV�RI�DOO�XVHU�JURXSV��$�IRUPDOL]HG�DSSURDFK�IRU�UHÀQHPHQW�RI�H[LVWLQJ�DQG�
GHYHORSPHQW�RI�QHZ�LQGLFDWRUV�VKRXOG�EH�IROORZHG�WR�UHVSRQG�WR�HYROYLQJ�VFLHQFH��XVHU�
QHHGV��DQG�HFRV\VWHP�FRQGLWLRQV�
6WDQGDUGL]HG� LQIRUPDWLRQ� PDQDJHPHQW� V\VWHPV� ZLOO� EH� LPSOHPHQWHG� E\� RUJDQL]DWLRQV�
ZLWKLQ�WKH�UHJLRQ�DQG�FRQQHFWHG�WKURXJK�DQ�LQWHJUDWHG�QHWZRUN�RI�LQIRUPDWLRQ�V\VWHPV��
7KLV� VKRXOG� LQFOXGH� DSSOLFDWLRQ� RI� DSSURSULDWH� LQIRUPDWLRQ� WHFKQRORJ\� LQIUDVWUXFWXUH�
DQG�GHYHORSPHQW�RI�SROLFLHV� WR�VKDUH� LQIRUPDWLRQ�DFURVV� LQVWLWXWLRQDO�DQG� MXULVGLFWLRQDO�
ERXQGDULHV�
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&RPPXQLFDWLRQ�HIIRUWV�LQ�WKH�*UHDW�/DNHV�ZLOO�GHOLYHU�DFFXUDWH�VFLHQWLÀF�DQG�WHFKQLFDO�
*UHDW�/DNHV�LQIRUPDWLRQ�WR�IXOÀOO�WKH�QHHGV�RI�WKH�GHFLVLRQ�PDNHUV��VWDNHKROGHU�JURXSV��
DQG�WKH�JHQHUDO�SXEOLF��&RPPXQLFDWLRQ�DYHQXHV�PXVW�DOVR�EH�WZR�ZD\��FRQYH\LQJ�XVHU�
QHHGV�WR�LQIRUPDWLRQ�SURYLGHUV��

)))� 2ECOMMENDED!CTIONS

(DFK�RI�WKH�IROORZLQJ�UHFRPPHQGHG�DFWLRQV�FDOO�IRU�JUHDWHU�FRRUGLQDWLRQ�ZLWKLQ�WKH�*UHDW�/DNHV�
UHJLRQ��LQFOXGLQJ�SDUWLFLSDWLRQ�RI�QXPHURXV�SDUWQHUV�DW�WKH�IHGHUDO��VWDWH��ORFDO�PXQLFLSDO��1DWLYH�
$PHULFDQ��DQG�ELQDWLRQDO�OHYHOV�DQG�SDUWQHUV�IURP�LQGXVWU\��DFDGHPLD��DQG�SXEOLF�LQWHUHVW�JURXSV��
$GGLWLRQDO�UHFRPPHQGDWLRQV��IXUWKHU�UDWLRQDOH�DQG�VXSSRUWLQJ� LQIRUPDWLRQ�DUH�FRQWDLQHG� LQ�DQ�
DSSHQGL[�WR�WKH�,QIRUPDWLRQ�DQG�,QGLFDWRUV�VWUDWHJ\�

2ECOMMENDATION��4OPROVIDEACCURATE�COMPLETEANDCONSISTENTINFORMATION�THE'REAT
,AKES REGION MUST INCREASE AND BETTER COORDINATE THE COLLECTION OF CRITICAL INFORMATION
REGARDINGTHE'REAT,AKESECOSYSTEM�4HE'REAT,AKES)NTERAGENCY4ASK&ORCEANDOTHER
STAKEHOLDERSNEEDTOIMPLEMENTTHE5�3�CONTRIBUTIONTOTHE)NTEGRATED%ARTH/BSERVATION
3YSTEM�)%/3	ANDTHE)NTEGRATED/CEAN/BSERVING3YSTEM�)//3	ASPARTOFTHE'LOBAL
%ARTH /BSERVING 3YSTEM OF 3YSTEMS �'%/33	� -ONITORING MUST BE BETTER COORDINATED
THROUGHTHEEXISTING'REAT,AKESMANAGEMENTENTITIES�BOTHATALAKEWIDEANDREGIONWIDE
BASIS�

5DWLRQDOH�� 2EVHUYLQJ� V\VWHPV� DQG�PRQLWRULQJ� SURJUDPV� DUH� WKH� SULPDU\� PHDQV� IRU� JDWKHULQJ�
LQIRUPDWLRQ�RQ�WKH�FKHPLFDO��ELRORJLFDO�DQG�SK\VLFDO�FKDUDFWHULVWLFV�RI�WKH�*UHDW�/DNHV�HFRV\VWHP��
7KHVH� SURJUDPV� DUH� QHHGHG� WR� WDNH� WKH� SXOVH� RI� WKH� *UHDW� /DNHV�� DVVHVV� QDWXUDO� YDULDELOLW\��
GULYH�HFRV\VWHP�IRUHFDVWLQJ�PRGHOV�� DQG�DVVHVV� WKH�SURJUHVV�RI� UHVWRUDWLRQ�HIIRUWV��0RQLWRULQJ�
DQG�REVHUYLQJ�V\VWHPV�UHTXLUH�FRQWLQXHG�LPSURYHPHQWV�WR�DGDSW�WR�FKDQJLQJ�WHFKQRORJLHV�DQG�
LQIRUPDWLRQDO�QHHGV�RI�*UHDW�/DNHV�UHVRXUFH�PDQDJHPHQW��,QLWLDO�DFWLYLWLHV�VKRXOG�EH�IRFXVHG�RQ�
LPSOHPHQWLQJ�WKH�*UHDW�/DNHV�2EVHUYLQJ�6\VWHP��*/26��DV�WKH�UHJLRQDO�FRPSRQHQW�RI�,226��
(IIRUWV�VKRXOG�EH�FRQWLQXHG�WR�HVWDEOLVK�,(26�ZLWKLQ�WKH�*UHDW�/DNHV�UHJLRQ�

&RQFHUWHG�DFWLRQ�WR�DGGUHVV�ODNH�ZLGH�DQG�EDVLQ�ZLGH�SUREOHPV�UHTXLUHV�FRQVLVWHQW�DQG�FRRUGLQDWHG�
LQIRUPDWLRQ�FROOHFWLRQ�DFURVV�PXQLFLSDO��VWDWH�DQG�QDWLRQDO�ERXQGDULHV��8�6��DJHQFLHV�PXVW� OHDG�
WKH�ZD\�LQ�H[SDQGLQJ�DQG�FRRUGLQDWLQJ�HFRV\VWHP�EDVHG�DQG�LVVXH�IRFXVHG�PRQLWRULQJ�SURJUDPV�
LQFOXGLQJ�SURWRFROV��VFLHQWLÀF�UDWLRQDOH��DQG�LQWHJUDWLRQ�RI�LQGLFDWRUV��6XFK�FRRUGLQDWLRQ�VKRXOG�EH�
GRQH�RQ�D�ELQDWLRQDO�EDVLV�IRU�HDFK�ODNH�WKURXJK�WKH�/DNHZLGH�0DQDJHPHQW�3ODQV��/D03V��

&RVW������PLOOLRQ�IRU�ÀYH�\HDUV

2ECOMMENDATION �� 4O MEET THE INFORMATION AND MANAGEMENT NEEDS OF 'REAT ,AKES
RESTORATIONACTIVITIES�THE'REAT,AKES)NTERAGENCY4ASK&ORCESHOULDPROMOTETHECONTINUED
DEVELOPMENTANDIMPLEMENTATIONOFSCIENCEBASEDINDICATORS�INCLUDINGIMPLEMENTATIONOF
INDICATORSDEVELOPEDTHROUGHTHE3/,%#PROCESS�

5DWLRQDOH��5HVWRUDWLRQ�RI�WKH�*UHDW�/DNHV�HFRV\VWHP�PXVW�EHJLQ�E\�VHWWLQJ�FOHDU�DQG�TXDQWLÀDEOH�
JRDOV�DQG�GHVLUHG�HQGSRLQWV�IRU�FULWLFDO�*UHDW�/DNHV�DWWULEXWHV��$�VHW�RI�PHDVXUDEOH�DQG�PHDQLQJIXO�
LQGLFDWRUV� LV�HVVHQWLDO� IRU�GHWHUPLQLQJ�SURJUHVV� LQ�PHHWLQJ� WKHVH�JRDOV�DQG� LQ�KHOSLQJ�GHFLVLRQ�
PDNHUV� DGDSW� WKHLU� PDQDJHPHQW� DFWLRQV� LQ� DFFRUGDQFH� ZLWK� WKH� HFRV\VWHPV� UHVSRQVH�� +LJK�
SULRULW\��PDQDJHPHQW�UHOHYDQW� LQGLFDWRUV�PXVW�EH� LGHQWLÀHG�� VFLHQWLÀFDOO\�GHYHORSHG�DQG� WHVWHG�
IRU� HDFK� FULWLFDO� UHVWRUDWLRQ� LVVXH��&XUUHQW� LQGLFDWRUV� VKRXOG�EH� H[WHQGHG� WR� LQFOXGH�ZDWHUVKHG�
LVVXHV�DQG�HQKDQFHG�WR�GUDZ�LQ�PRUH�VWDNHKROGHU�DQG�VFLHQWLÀF�LQYROYHPHQW��$V�DQ�HVWDEOLVKHG�
DQG�VXFFHVVIXO�ELQDWLRQDO�HIIRUW��WKH�62/(&�SURFHVV�QHHGV�WR�UHFHLYH�LQFUHDVHG�ÀQDQFLDO�VXSSRUW�
DQG�VWDNHKROGHU�SDUWLFLSDWLRQ�WR�DFFRPSOLVK�WKH�JRDOV�RI�FRPSUHKHQVLYH�UHJLRQDO�DVVHVVPHQWV�

&RVW�����PLOOLRQ�IRU�ÀYH�\HDUV
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2ECOMMENDATION��4OSUPPORT'REAT,AKESRESTORATIONACTIVITIESWITHAPPROPRIATESCIENTIlC
FORESIGHT�PLANNINGANDASSURANCEOFRESULTS�THEOVERALLFEDERALRESEARCHBUDGETTOTHE'REAT
,AKESSHOULDBEDOUBLEDOVERTHENEXTlVEYEARS�)NADDITION�ADEQUATEFUNDSSHOULDBEMADE
AVAILABLETOSUPPORTA'REAT,AKES2ESEARCH/FlCEASAUTHORIZEDINTHE����#LEAN7ATER
!CT!MENDMENTS���5�3�#�����	TOCOORDINATETHESERESEARCHEFFORTS�&INALLY�FORALLNEW
APPROPRIATIONSINSUPPORTOF'REAT,AKE�RESTORATIONACTIVITIES�ATLEAST��PERCENTOFTHESE
FUNDSSHOULDBEDEDICATEDTOWARDRESEARCHTOAIDPLANNINGANDASSESSMENT�

5DWLRQDOH�� � $GGLWLRQDO� UHVHDUFK� LV� UHTXLUHG� WR�� D�� VHW� PDQDJHPHQW� JRDOV� DQG� H[SHFWDWLRQV�� E��
DVVHVV�ULVNV�LQ�PDQDJHPHQW�DOWHUQDWLYHV��F��LGHQWLI\�WKH�PRVW�FRVW�HIIHFWLYH�UHVWRUDWLRQ�VWUDWHJLHV��
G�� HYDOXDWH� FRQQHFWHGQHVV� WR� RWKHU� FRPSRQHQWV� RI� WKH� HFRV\VWHP�� DQG� H�� HYDOXDWH� SURJUHVV� LQ�
DFKLHYLQJ� PDQDJHPHQW� JRDOV� DQG� H[SHFWDWLRQV�� 5HVHDUFK� QHHGV� WR� EH� IRFXVHG� RQ� LPSURYLQJ�
SUHGLFWLYH�FDSDELOLWLHV�UHJDUGLQJ�WKH�ODNHV��SDUWLFXODUO\�UHJDUGLQJ�WKH�LPSDFWV�RI�FKHPLFDO��ELRORJLFDO��
DQG�SK\VLFDO�FKDQJHV�RQ�HFRV\VWHP�VWUXFWXUH�DQG�IXQFWLRQ��3HU�WKH�8�6��&RPPLVVLRQ�RQ�2FHDQ�
3ROLF\��RYHUDOO�UHVHDUFK�IXQGLQJ�VKRXOG�EH�GRXEOHG�RYHU�WKH�QH[W�ÀYH�\HDUV�WR�À[�WKH�REVHUYDWLRQ�
WKDW� ´FKURQLF� XQGHU�LQYHVWPHQW� KDV� DOVR� OHIW� PXFK� RI� >WKH� UHJLRQ·V@� LQIUDVWUXFWXUH� LQ� ZRHIXOO\�
SRRU� FRQGLWLRQ�µ� 7KH�*UHDW� /DNHV� 5HVHDUFK�2IÀFH� �*/52��ZRXOG�ZRUN� LQ� FRQMXQFWLRQ�ZLWK�
H[LVWLQJ�LQVWLWXWLRQDO�HQWLWLHV�WR�FRRUGLQDWH�D�FRPSUHKHQVLYH�UHVHDUFK�VWUDWHJ\�ZLWK�DQ�HPSKDVLV�RQ�
SUHGLFWLYH�HFRV\VWHP�EDVHG�UHVHDUFK�RUJDQL]HG�WR�DGGUHVV�H[LVWLQJ�DQG�HPHUJLQJ�HFRORJLFDO�LVVXHV��
*UHDW� /DNHV� UHVHDUFK� SURJUDPV� QHHG� WR� EH� IXQGHG� LQ� DFFRUGDQFH�ZLWK� DQ� HVWDEOLVKHG� UHVHDUFK�
VWUDWHJ\�� HPSKDVL]LQJ� UHVHDUFK� LQWHJUDWLRQ� LQ� WKH� GHFLVLRQ�PDNLQJ� SURFHVV�� 7KH�*/52�ZRXOG�
FORVHO\�FRRUGLQDWH�DOO�DFWLYLWLHV�ZLWK�WKH�,-&·V�&RXQFLO�RI�*UHDW�/DNHV�5HVHDUFK�0DQDJHUV��5HVHDUFK�
VKRXOG� DOVR� EH� D� IXQGDPHQWDO� DQG� LQWHJUDO� SDUW� RI� D� FRPSUHKHQVLYH� *UHDW� /DNHV� UHVWRUDWLRQ�
SURJUDP��$W� OHDVW� WHQ� SHUFHQW� RI� WKH� UHVWRUDWLRQ� IXQGLQJ� VKRXOG� EH� GHYRWHG� WR� WKH� HIIRUW�� 7R�
VXSSRUW� LQGHSHQGHQW� DQG� ORFDOL]HG� LQYHVWLJDWLRQV�� LQFUHDVHG� VXSSRUW� RI� XQLYHUVLW\�EDVHG�*UHDW�
/DNHV�VFLHQFH�LV�QHHGHG�WKURXJK�LQFUHDVHG�FRPSHWLWLYH�JUDQWV�IRU�*UHDW�/DNHV�UHVHDUFK�WKURXJK�
WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ�DQG�RWKHU�IHGHUDO�DQG�VWDWH�SURJUDPV��

&RVW��2YHUDOO�GRXEOLQJ�RI�FXUUHQW�UHVHDUFK�IXQGLQJ��DQ�DQQXDO�LQFUHDVH�RI�DSSUR[LPDWHO\�����PLOOLRQ�
ZLWKLQ�ÀYH�\HDUV���SOXV����SHUFHQW�RI�DQ\�DGGLWLRQDO�UHVWRUDWLRQ�HIIRUWV�DQG����������DQQXDOO\��RU����
PLOOLRQ�RYHU�ÀYH�\HDUV��ZRXOG�EH�XVHG�WR�VXSSRUW�WKH�UHVHDUFK�RIÀFH�

2ECOMMENDATION��4OFACILITATEEASYANDACCESSIBLEINFORMATIONEXCHANGEAMONGALLREGIONAL
PARTNERS� STAKEHOLDERS ANDDECISIONMAKERS AND TO CREATE A CONSISTENT AND COMPREHENSIVE
REPOSITORY OF 'REAT ,AKES DATA� THE 'REAT ,AKES )NTERAGENCY 4ASK &ORCE AND ALL REGIONAL
PARTNERSSHOULDAUGMENTTHEREGIONALINFORMATIONMANAGEMENTINFRASTRUCTURE�I�E�ESTABLISH
ANETWORKOFNETWORKS	�ADOPTSTANDARDIZEDDATAMANAGEMENTPROTOCOLSANDCOMMITTOOPEN
DATAAVAILABILITY�

5DWLRQDOH�� 7KH�8�6�� &RPPLVVLRQ� RQ�2FHDQ� 3ROLF\� UHFRJQL]HG� WKDW�� ´7KH� GDWD� JHQHUDWHG� IURP�
LQFUHDVHG�UHVHDUFK��HQKDQFHG�PRQLWRULQJ�QHWZRUNV��DQG�QHZ�REVHUYLQJ�V\VWHPV�ZLOO�EH�HVVHQWLDO�
LQ� LPSURYLQJ�RXU�PDQDJHPHQW�RI�RFHDQ�DQG�FRDVWDO� UHVRXUFHV��+RZHYHU�� WZR�PDMRU�FKDOOHQJHV�
IDFH� WRGD\·V� GDWD� PDQDJHUV�� WKH� VKHHU� YROXPH� RI� LQFRPLQJ� GDWD�� ZKLFK� VWUDLQV� VWRUDJH� DQG�
DVVLPLODWLRQ�FDSDELOLWLHV��DQG�WKH�GHPDQG�IRU�WLPHO\�DFFHVV�WR�WKH�GDWD�LQ�D�YDULHW\�RI�IRUPDWV�E\�XVHU�
FRPPXQLWLHV��0HHWLQJ�WKHVH�FKDOOHQJHV�ZLOO�UHTXLUH�D�FRQFHUWHG�HIIRUW�WR�PRGHUQL]H�WKH�FXUUHQW�GDWD�
PDQDJHPHQW�V\VWHP�DQG�ZLOO�UHTXLUH�JUHDWO\�LPSURYHG�LQWHUDJHQF\�SODQQLQJ�DQG�FRRUGLQDWLRQ�µ�,Q�
WKH�*UHDW�/DNHV��LQIUDVWUXFWXUH�LV�UHTXLUHG�WR�KHOS�WXUQ�GDWD�LQWR�XVHIXO�LQIRUPDWLRQ��,QWHJUDWHG�DQG�
FRRUGLQDWHG�VFLHQWLÀF�DQG�WHFKQLFDO�LQIRUPDWLRQ�LV�QHHGHG�WR�DGHTXDWHO\�VKDUH�UHVXOWV�RI�HFRV\VWHP�
LQYHVWLJDWLRQV�ZLWK�VWDNHKROGHUV��/RQJ�WHUP�IXQGLQJ�RI�DQ�LQIRUPDWLRQ�PDQDJHPHQW�LQIUDVWUXFWXUH�
WR�DFTXLUH�DQG�H[FKDQJH�WLPHO\��REMHFWLYH�DQG�DFFXUDWH�LQIRUPDWLRQ�LV�QHHGHG��7KH�LQIUDVWUXFWXUH�ZLOO�
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IDFLOLWDWH�WZR�ZD\�FRPPXQLFDWLRQ�EHWZHHQ�VFLHQWLVWV�DQG�VWDNHKROGHUV��DOVR�DOORZLQJ�VWDNHKROGHU�
QHHGV�WR�LQIRUP�WKH�LQYHVWLJDWLRQV��7KH�LQIRUPDWLRQ�PDQDJHPHQW�LQIUDVWUXFWXUH�VKRXOG�PHVK�ZLWK�
DQG�DXJPHQW�H[LVWLQJ�LQIUDVWUXFWXUH��VXFK�DV�WKH�*UHDW�/DNHV�,QIRUPDWLRQ�1HWZRUN��*/,1��DQG�
SURYLGH�IRU�VXVWDLQDELOLW\�RI�VXFK�D�QHWZRUN�DV�DQ� LQGHSHQGHQW�UHJLRQDO�DVVHW��$�ZRUNJURXS�RI�
LQIRUPDWLRQ�PDQDJHPHQW�SURIHVVLRQDOV�LV�QHHGHG�WR�LPSOHPHQW�WKH�GLVWULEXWHG�QHWZRUN�RI�VHUYHUV�
DQG�GDWDEDVHV�WR�VXSSRUW�WKLV�LQIUDVWUXFWXUH��7KH�ZRUNJURXS�VKRXOG�LQFOXGH�UHSUHVHQWDWLYHV�IURP�
NH\�VWDNHKROGHUV�ZLWK� UHFRJQL]HG�GDWD� VWHZDUGVKLS�H[SHUWLVH�DQG�ZRXOG�FRRUGLQDWH� LQWHUDJHQF\�
DQG�LQWHU�MXULVGLFWLRQDO�SDUWQHUVKLSV�DQG�PLWLJDWH�LQVWLWXWLRQDO�DQG�OHJDO�EDUULHUV��7KH�ZRUNJURXS�
ZRXOG�SURPXOJDWH�GDWD�VWDQGDUGV��TXDOLW\�DVVXUDQFH�SURWRFROV��PHWDGDWD�SURGXFWLRQ�DQG�UHJLRQ�
ZLGH�PXOWL�VHUYHU�VHDUFK�DQG�DFFHVV�FDSDELOLWLHV��

&RVW�����PLOOLRQ�SHU�\HDU�IRU�ÀYH�\HDUV

2ECOMMENDATION��4OCOORDINATEANDMANAGECOMMUNICATIONOFSCIENTIlCANDTECHNICAL
INFORMATION� THE'REAT,AKES )NTERAGENCY4ASK&ORCE SHOULDESTABLISHA COMMUNICATIONS
WORKGROUPCOMPOSEDOFPUBLICAFFAIRSSPECIALISTSFROM&EDERAL�3TATE�ANDREGIONALENTITIES
ANDKEYINDUSTRIES�

5DWLRQDOH�� &RPPXQLFDWLRQV� SURIHVVLRQDOV� IURP� IHGHUDO� DQG� VWDWH� JRYHUQPHQWDO� DJHQFLHV��
HQYLURQPHQWDO� JURXSV�� UHJLRQDO� DQG� ORFDO� RUJDQL]DWLRQV�� 1DWLYH� $PHULFDQ� LQWHUHVWV�� UHOHYDQW�
LQGXVWU\� DVVRFLDWLRQV� DQG� DFDGHPLD�ZRXOG� SDUWLFLSDWH� LQ� WKH�ZRUNJURXS� DQG� SURYLGH� RYHUVLJKW�
IRU� WKH� GHYHORSPHQW� DQG� LPSOHPHQWDWLRQ� RI� D� FRPSUHKHQVLYH� UHJLRQDO� FRPPXQLFDWLRQV� SODQ��
7KH�FRPPXQLFDWLRQ�SODQ�ZRXOG�LQFOXGH�SHULRGLF�UHYLHZV�RI�DXGLHQFH�QHHGV�DQG�DVVHVV�RSWLPDO�
PHWKRGV�RI�LQIRUPDWLRQ�GHOLYHU\�WR�GHFLVLRQ�PDNHUV�DQG�WKH�SXEOLF��%\�VKDULQJ�H[SHULHQFH��WRROV�
DQG�ZRUNORDGV��WKH�ZRUNJURXS�ZRXOG�IDFLOLWDWH�HIÀFLHQW�DQG�FRQVLVWHQW�GHOLYHU\�RI�*UHDW�/DNHV�
LQIRUPDWLRQ�WR�GLVSDUDWH�DXGLHQFHV�DQG�RYHUVHH�VPDOO�JUDQWV�WR�UHJLRQDO�DQG�ORFDO�RUJDQL]DWLRQV�WR�
HQKDQFH�FRPPXQLFDWLRQV�HIIRUWV��7KH�ZRUNJURXS�VKRXOG�UHO\�XSRQ�WKH�H[SHUWLVH�RI�HVWDEOLVKHG�
QHWZRUNV�� VXFK� DV� WKH� *UHDW� /DNHV� 6HD� *UDQW� 1HWZRUN� DQG� WKH� *UHDW� /DNHV� ,QIRUPDWLRQ�
1HWZRUN��

&RVW�����PLOOLRQ�SHU�\HDU�IRU�ÀYH�\HDUV
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3534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.43534!).!",%$%6%,/0-%.4

)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT)� 0ROBLEM3TATEMENT

6XVWDLQDEOH� GHYHORSPHQW� LV� DQ� DSSURDFK� WR� DFKLHYLQJ� EDODQFH� EHWZHHQ� HFRQRPLF�� VRFLHWDO�� DQG�
HFRORJLFDO� QHHGV� WKDW� KDV� QRW� EHHQ� IXOO\� LQWHJUDWHG� LQWR� DOO� DVSHFWV� RI� WKH� XVH�� GHYHORSPHQW��
UHVWRUDWLRQ��DQG�FRQVHUYDWLRQ�RI�*UHDW�/DNHV�UHVRXUFHV��6XVWDLQDELOLW\�ZRUNV�IURP�WKH�ERWWRP�XS��
DQG�LV�URRWHG�LQ�WKH�DFWLRQV�DQG�GHFLVLRQV�E\�LQGLYLGXDOV��SULYDWH�HQWHUSULVHV�DQG�ORFDO�FRPPXQLWLHV��
6WDWH� DQG� IHGHUDO� JRYHUQPHQWV�SOD\� LPSRUWDQW� UROHV� LQ�SURPRWLQJ� VXVWDLQDEOH�EHKDYLRU� WKURXJK�
JXLGDQFH��RXWUHDFK��DQG�VXSSRUW�WR�HQKDQFH�WKH�FDSDELOLW\�RI�ORFDO�FRPPXQLWLHV��DV�ZHOO�DV�SROLF\�
DQG�IXQGLQJ�GHFLVLRQV���

6XVWDLQDEOH�'HYHORSPHQW�ZDV�H[DPLQHG�ZLWK�UHVSHFW�WR�VL[�FDWHJRULHV�RI�VHUYLFHV�SURYLGHG�E\�WKH�
UHJLRQ·V�HFRV\VWHPV��ODQG�XVH�DQG�GHYHORSPHQW��DJULFXOWXUH�DQG�IRUHVWU\��WUDQVSRUWDWLRQ��LQGXVWULDO�
DFWLYLWLHV�� ZDWHU� LQIUDVWUXFWXUH�� DQG�� UHFUHDWLRQ�� WRXULVP�� DQG� ÀVKHU\�� $Q� HYDOXDWLRQ� RI� FXUUHQW�
DQG�IXWXUH�KXPDQ�DFWLYLWLHV�LQ�WKH�*UHDW�/DNHV�%DVLQ�KLJKOLJKWV�WUHQGV�WKDW�FRQWLQXH�WR�GUDZ�RQ�
HFRV\VWHP�VHUYLFHV�DQG�HFRQRPLF�FRPSHWLWLYHQHVV��LQFOXGLQJ�

ORVV�RI�QDWXUDO� DQG�DJULFXOWXUDO� ODQGV� WR�GHYHORSPHQW� DW� UDWHV� IDU� H[FHHGLQJ�SRSXODWLRQ�
JURZWK�
OHYHOLQJ�RU�GHFOLQH�LQ�FRQVHUYDWLRQ�WLOODJH�SUDFWLFHV�
IUDJPHQWDWLRQ�RI�SULYDWHO\�RZQHG�IRUHVW�ODQGV�LQWR�VPDOOHU�WUDFWV�DQG�GHFUHDVLQJ�OHYHOV�RI�
DFWLYH�PDQDJHPHQW�RQ�SXEOLF�IRUHVW�ODQGV��
LQFUHDVHG�GHPDQGV�RQ�HFRV\VWHPV�IRU�UHFUHDWLRQ�
DJLQJ�WUDQVSRUWDWLRQ�LQIUDVWUXFWXUH�WKDW�LPSHGHV�PRUH�HIÀFLHQW�LQWHUPRGDO�V\VWHPV�
DQ�DJHG�ZDWHU�DQG�ZDVWHZDWHU�LQIUDVWUXFWXUH�XQDEOH�WR�KDQGOH�FXUUHQW�GHPDQGV�
GLVFRQQHFWHG�SURJUDPV�IRU�SODQQLQJ�DQG�PDQDJHPHQW�RI�HFRV\VWHP�VHUYLFHV�
SUDFWLFHV�DQG�SROLF\�GLVLQFHQWLYHV�WKDW�GHWHU�VXVWDLQDELOLW\��DQG�
RXWGDWHG�SHUFHSWLRQV�RI�WKH�UHJLRQ��´UXVW�EHOWµ��ZKLFK�IDLO�WR�SURPRWH�WKH�SRWHQWLDO�RI�LWV�
VXVWDLQDEOH�HFRV\VWHP�VHUYLFHV��

))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES))� 'OALSAND-ILESTONES

7KH�JRDO�LV�D�*UHDW�/DNHV�%DVLQ�ZKHUH�KXPDQ�DFWLYLWLHV�VXSSRUW�D�VWURQJ�DQG�YLEUDQW�HFRQRP\��
PHHWLQJ�VRFLHWDO�DQG�FXOWXUDO�QHHGV�LQ�EDODQFH�ZLWK�D�GLYHUVH�DQG�UHVLOLHQW�HFRV\VWHP��$�VXE�JRDO�WKDW�
LV�HVVHQWLDO�WR�WKLV�GHVLUHG�VWDWH�LV�D�*UHDW�/DNHV�FRPPXQLW\�WKDW�KDV�IXOO\�HPEUDFHG�DQG�URXWLQHO\�
DSSOLHV�VXVWDLQDELOLW\�LQ�DOO�GHFLVLRQV�DQG�DFWLRQV��:KLOH�WKH�QHDU�WHUP�DFWLRQV�UHFRPPHQGHG�KHUHLQ�
ZLOO�KDYH�VSHFLÀF�PLOHVWRQHV��WKH�DGRSWLRQ�DQG�XVH�RI�VXVWDLQDELOLW\�DV�D�JXLGH�WR�ORFDO�DQG�UHJLRQDO�
GHFLVLRQ�PDNLQJ�ZLOO� WDNH�WLPH��$V�VXVWDLQDELOLW\�EHFRPHV�HPEHGGHG�LQ�WKH�IDEULF�RI� LQGLYLGXDO��
FRUSRUDWH�DQG�JRYHUQPHQWDO�WKLQNLQJ��WKH�UHWXUQ�RQ�WKDW�LQYHVWPHQW�VKRXOG�FRQWLQXH�LQGHÀQLWHO\��

)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS)))� 2ECOMMENDATIONS

7KLV�7HDP�LGHQWLÀHG�DFWLRQV�WR�SURPRWH�VXVWDLQDEOH�GHYHORSPHQW�
SUDFWLFHV� DOLJQHG� ZLWK� VL[� FDWHJRULHV� RI� VHUYLFHV� SURYLGHG� E\�
*UHDW�/DNHV� HFRV\VWHPV��7KHVH� LQFOXGH� DFWLRQV� IRU� DOO� VHFWRUV�RI�
VWDNHKROGHUV��LQFOXGLQJ�IHGHUDO��VWDWH��WULEDO�DQG�ORFDO�JRYHUQPHQWV��
SULYDWH�EXVLQHVV��LQGXVWU\�DQG�PDQXIDFWXULQJ��DQG�QRQJRYHUQPHQWDO�
RUJDQL]DWLRQV��1*2V���7KH�FRPSOHWH�VHW�RI�WKHVH�DFWLRQV�LV�SURYLGHG�
LQ�WKH�IXOO�UHSRUW�RI�WKH�6XVWDLQDEOH�'HYHORSPHQW�7HDP��$SSHQGL[��
DQG�DUH�VXPPDUL]HG�E\�IRXU�PDMRU�UHFRPPHQGDWLRQV�

�
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��� $GDSW�DQG�PDLQWDLQ�SURJUDPV�WKDW�SURPRWH�VXVWDLQDELOLW\�DFURVV�DOO�VHFWRUV�

��� $OLJQ�JRYHUQDQFH�WR�HQKDQFH�VXVWDLQDEOH�SODQQLQJ�DQG�PDQDJHPHQW�RI�UHVRXUFHV�

��� %XLOG�RXWUHDFK�WKDW�EUDQGV�WKH�*UHDW�/DNHV�DV�DQ�H[FHSWLRQDO��KHDOWK\��DQG�FRPSHWLWLYH�SODFH�
WR�OLYH��ZRUN��LQYHVW�DQG�SOD\��DQG

��� 3URYLGH� OHDGHUVKLS� IRU� VXVWDLQDEOH� GHYHORSPHQW� WKURXJK� WKH� LPSOHPHQWDWLRQ� RI� 6WUDWHJ\�
UHFRPPHQGDWLRQV�

(DFK�RI�WKHVH�UHFRPPHQGDWLRQV�ZLOO�EH�GLVFXVVHG�ZLWK�H[DPSOHV�RI�QHDU�WHUP�DFWLRQV�WKDW�FDQ�
GHOLYHU�PHDVXUDEOH�UHVXOWV��PRVW�ZLWKRXW�VXEVWDQWLDO�QHZ�ÀQDQFLDO�UHTXLUHPHQWV���

�	!DAPTANDMAINTAINPROGRAMSTHATPROMOTESUSTAINABILITYACROSSALLSECTORS

$PRQJ� WKH�PRVW� FULWLFDO� DFWLRQV� QHFHVVDU\� WR� SURPRWH� VXVWDLQDELOLW\� LV� WR� HOLPLQDWH� RU�PRGLI\�
H[LVWLQJ� SURJUDPV� WKDW� DFWXDOO\� HQFRXUDJH� QRQ�VXVWDLQDEOH� SUDFWLFHV�� )RU� H[DPSOH�� VRPH� VWDWH�
DQG�ORFDO�WD[�ODZV�DQG�IHGHUDO�LQIUDVWUXFWXUH�DLG�SURJUDPV�LQDGYHUWHQWO\�HQFRXUDJH�XUEDQ�VSUDZO�
DQG�VKRXOG�EH�PRGLÀHG�WR�JLYH�SUHIHUHQFH�RU�DGGLWLRQDO�IXQGLQJ�DWWHQWLRQ�WR�WKRVH�SURMHFWV�DQG�
FRPPXQLWLHV� WKDW� HQFRXUDJH� DQG� SUDFWLFH� VXVWDLQDEOH� DFWLRQV�� 6RPH� IHGHUDO� DJULFXOWXUDO� SULFH�
VXSSRUWV� WHQG�WR�GLVFRXUDJH�FRQVHUYDWLRQ�WLOODJH�SUDFWLFHV��DQG�QHHG�WR�EH�DPHQGHG��DQG�VRPH�
WD[HV�DQG�XVHU�IHHV�LPSDFWLQJ�WUDQVSRUWDWLRQ�PD\�QRW�HQFRXUDJH�WKH�PRVW�HIÀFLHQW�DQG�VXVWDLQDEOH�
PRGHV��1HDU�WHUP�DFWLRQV�WR�DGGUHVV�WKHVH�SURJUDP�VKRUWFRPLQJV�DUH�

$FWLRQ� �D��� � 6WDWHV� VKRXOG� LQFRUSRUDWH� VXVWDLQDEOH� FULWHULD� LQWR� VHZHU� DQG� ZDWHU� LQIUDVWUXFWXUH�
ORDQ�DQG�JUDQW�SURJUDPV�LQ�WKH�*UHDW�/DNHV�DV�D�PHDQV�RI�SULRULWL]LQJ�WKRVH�SURMHFWV�WKDW�SXUVXH�
VXVWDLQDEOH�REMHFWLYHV��

7LPHIUDPH��������

/HDG���*RYHUQRUV�DQG�VWDWH�DJHQFLHV��

5HVRXUFHV���3ROLF\�FKDQJH��QR�QHZ�IXQGLQJ�UHTXLUHG

$FWLRQ��E����)HGHUDO�DJHQFLHV�VKRXOG�UHYLHZ�H[LVWLQJ�JUDQW��ORDQ�DQG�VXEVLG\�SURJUDPV�DSSOLFDEOH�
WR�WKH�*UHDW�/DNHV�%DVLQ�DQG�LQFRUSRUDWH�VXVWDLQDEOH�FULWHULD�WR�SURYLGH�SULRULW\�IRU�WKRVH�SURMHFWV�
WKDW�SXUVXH�VXVWDLQDEOH�REMHFWLYHV��

7LPHIUDPH��������

/HDG���*UHDW�/DNHV�,QWHUDJHQF\�7DVN�)RUFH��

5HVRXUFHV���3ROLF\�FKDQJH��QR�QHZ�IXQGLQJ�UHTXLUHG

2WKHU�SURJUDPV� WKDW�KDYH�JUHDWHU�SRWHQWLDO� WR�SURPRWH�VXVWDLQDELOLW\��EXW�DUH�XQGHU� IXQGHG�RU�
QHHG�WR�EH�PRGLÀHG�IRU�JUHDWHU�HIIHFW�LQFOXGH�IXQGLQJ�DQG�WD[�LQFHQWLYH�SURJUDPV�IRU�EURZQÀHOGV�
DQG� VXVWDLQDEOH� UHFUHDWLRQ�� DQG� LQFHQWLYHV� IRU� GHYHORSPHQW� RI� UHQHZDEOH� HQHUJ\� WHFKQRORJLHV��
HQHUJ\�HIÀFLHQF\��DQG�SROOXWLRQ�SUHYHQWLRQ�

$FWLRQ� �F��� � � �/RFDO� FRPPXQLWLHV� VKRXOG� UH�XVH�EURZQÀHOGV� WR� UHYLWDOL]H� ODNHVLGH�DQG� WULEXWDU\�
ZDWHUIURQWV��ZLWK�HPSKDVLV�RQ�SXEOLF�DFFHVV�DQG�UHFUHDWLRQDO�RSSRUWXQLWLHV��)HGHUDO�DQG�VWDWH�JUDQW�
SURJUDPV�VKRXOG�JLYH�LQFUHDVHG�IXQGLQJ�SULRULW\�IRU�WKHVH�SURMHFWV�

7LPHIUDPH��������������

/HDG����/RFDO�JRYHUQPHQWV��ZLWK�SULRULW\�IXQGLQJ�IURP�IHGHUDO�DQG�VWDWH�SURJUDPV

5HVRXUFHV����7DUJHW�H[LVWLQJ�SURJUDP�IXQGV

6RXUFHV����)HGHUDO�DQG�VWDWH�IXQGLQJ�SURJUDPV�LQFOXGLQJ��86(3$��%URZQÀHOGV�3URJUDP��8�6��'HSW��
RI�+RXVLQJ�DQG�8UEDQ�'HYHORSPHQW��+8'���%URZQÀHOGV�(FRQRPLF�'HYHORSPHQW�,QLWLDWLYH��86�
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)RUHVW�6HUYLFH��86)6���86�'HSW�RI�,QWHULRU��86'2,��DQG�86�)LVK�	�:LOGOLIH�6HUYLFH��86):6���
/DQG�DQG�:DWHU�&RQVHUYDWLRQ�)XQG��12$$�&RDVWDO�%URZQÀHOGV�DQG�3RUWÀHOGV��ZLWK�86(3$��
SURJUDPV��86�$UP\�&RUSV�RI�(QJLQHHUV��86$&(���*UHDW�/DNHV�5HPHGLDO�$FWLRQ�3ODQ��%HQHÀFLDO�
8VH�RI�'UHGJHG�0DWHULDO�DQG�HFRV\VWHP�UHVWRUDWLRQ�SURJUDPV��

$Q�LPSRUWDQW�WRRO�LQ�HQFRXUDJLQJ�VXVWDLQDEOH�SUDFWLFHV�LV�WR�GHYHORS�DQG�DSSO\�VSHFLÀF�PHWULFV�IRU�
VXVWDLQDELOLW\��VXFK�DV�D�VHW�RI�VWDQGDUGV�IRU�́ JUHHQµ�PDULQDV��VXVWDLQDEOH�IRUHVWU\��RU�IRU�VXVWDLQDEOH�
XUEDQ�� VXEXUEDQ� DQG� UXUDO� GHYHORSPHQW�� :KHQ� FUHDWLQJ� DQG� DSSO\LQJ� ´JUHHQµ� VWDQGDUGV� DQG�
PHWULFV��WKH�LQWHJUDWLRQ�RI�VXVWDLQDEOH�DFWLYLWLHV�DQG�FRRSHUDWLRQ�ZLWKLQ�DQG�DPRQJ�JRYHUQPHQWDO�
MXULVGLFWLRQV� LV� D� NH\� WR� VXFFHVV� DQG� VKRXOG� FDUU\� LQFHQWLYHV��%\� UHFRJQL]LQJ� SUHIHUUHG� ´JUHHQµ�
SUDFWLFHV�ZLWK�D�´&RQWULEXWLQJ�WR�D�+HDOWK\�*UHDW�/DNHVµ�ODEHO�� WKH�UHJLRQ�FDQ�JDLQ�FRPPXQLW\�
VXSSRUW�IRU�VXVWDLQDEOH�SUDFWLFHV�

$FWLRQ��G������&RQGXFW�D�UHYLHZ�RI�H[DPSOHV�RI�VXVWDLQDEOH�SUDFWLFHV��HYDOXDWH�WKHLU�HIIHFWLYHQHVV�
DQG�DSSOLFDELOLW\�WR�WKH�*UHDW�/DNHV�%DVLQ��DQG�GHYHORS�SRWHQWLDO�FULWHULD�IRU�´JUHHQµ�FHUWLÀFDWLRQ�
DQG�SRWHQWLDO�FULWHULD�IRU�SULRULWL]LQJ�SURSRVDOV�IRU�IXQGLQJ�SURJUDPV���

7LPHIUDPH��������

/HDG����*UHDW�/DNHV�&RPPLVVLRQ��*UHDW�/DNHV�5HJLRQDO�3ODQQLQJ�*URXS��6HD�*UDQW�8QLYHUVLW\��
FRQWUDFWRUV�

5HVRXUFHV������������

6RXUFH���)HGHUDO�DQG�VWDWH�IXQGLQJ�SURJUDPV�LQFOXGLQJ��86(3$��&(0�IXQGLQJ�WKURXJK�*/132�
/D03��12$$��&RDVWDO�=RQH�0DQDJHPHQW��&=0��JUDQWV�DQG�&RDVWDO�(VWXDU\�/DQG�3URWHFWLRQ��
*UHDW�/DNHV�3URWHFWLRQ�)XQG�

�	!LIGNGOVERNANCETOENHANCESUSTAINABLEPLANNINGANDMANAGEMENTOFRESOURCES

:KLOH�WKH�*UHDW�/DNHV�HFRV\VWHPV�DUH�QRW�DOLJQHG�E\�SROLWLFDO�ERXQGDULHV��KXPDQ�PDQDJHPHQW�RI�
HFRV\VWHP�VHUYLFHV�LV��2XU�DELOLW\�WR�EDODQFH�HFRQRPLF��VRFLHWDO�DQG�HFRV\VWHP�QHHGV�LV�FKDOOHQJHG�
E\�WKH�GLVFRQQHFWLRQ�EHWZHHQ�HFRQRPLF�GULYHUV�DQG�WKH�SODQQLQJ�DQG�PDQDJHPHQW�RI�HFRV\VWHP�
VHUYLFHV��)RU�H[DPSOH��H[LVWLQJ�SURJUDPV�IRU�ORFDO�DQG�UHJLRQDO�SODQQLQJ�RI�ODQG�XVH�DUH�GLVMRLQWHG�
IURP� WKH� SURJUDPV� IRU� SODQQLQJ� DQG�PDQDJHPHQW� RI� WUDQVSRUWDWLRQ�� DQG� ZDWHU� LQIUDVWUXFWXUH��
5HFRPPHQG�DFWLRQV�WR�UHDOLJQ�JRYHUQDQFH�LQVWLWXWLRQV�WR�VXVWDLQ�HFRV\VWHP�VHUYLFHV�DQG�LQWHJUDWH�
WKH�SODQQLQJ�DQG�PDQDJHPHQW�RI�WKHVH�VHUYLFHV��

$FWLRQ� �H��� � � &RQGXFW� D� WKUHH�\HDU� GHPRQVWUDWLRQ� SURMHFW� LQ� WKUHH� WR� IRXU�*UHDW� /DNHV�PDMRU�
PHWURSROLWDQ�DUHDV�IRU�GHYHORSPHQW�RI�D�FRQVLVWHQW��VXVWDLQDEOH�ODQG�XVH�SODQ�WKDW�XVHV�EHVW�DYDLODEOH�
QHZ�WHFKQRORJLHV� WR� LQWHJUDWH�ZLWK�UHJLRQDO� WUDQVSRUWDWLRQ�SODQV�DQG�RWKHU�SXEOLF� LQIUDVWUXFWXUH�
SODQV�LQFOXGLQJ�H[WHQVLYH�SXEOLF�SDUWLFLSDWLRQ�DQG�ORFDO�LQYROYHPHQW��7KH�UHJLRQDO������IUDPHZRUN�
SODQ�RI�WKH�1RUWKHDVW�,OOLQRLV�3ODQQLQJ�&RPPLVVLRQ�SURYLGHV�D�PRGHO�

7LPHIUDPH��������������

/HDG����86�'HSW�RI�7UDQVSRUWDWLRQ��'27���)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ�DQG�)HGHUDO�7UDQVLW�
$JHQF\��VWDWH�'27V��5HJLRQDO�0HWURSROLWDQ�3ODQQLQJ�2UJDQL]DWLRQV��032V�

5HVRXUFHV����������SHUFHQW�RI�VHOHFWHG�GHPRQVWUDWLRQ�032V·�DQQXDO�5HJLRQDO�7UDQVSRUWDWLRQ�3ODQ�
�573��IXQGLQJ�

6RXUFHV�� � �)XQGLQJ����SHUFHQW� IURP�573�IXQGV�DQG�EDODQFH� IURP�D� UDQJH�RI�H[LVWLQJ�SURJUDP�
�WKDW�PD\�YDU\�E\�VWDWH��LQFOXGLQJ��86(3$��&OHDQ�:DWHU��%URZQÀHOGV��/D03���12$$�6HD�*UDQW��
+8'�&RPPXQLW\�'HYHORSPHQW�%ORFN�*UDQW�SURJUDP��DQG��86�'HSW�RI�&RPPHUFH��86'2&��
(FRQRPLF�'HYHORSPHQW�)XQGV��86'$�SURJUDPV��)RXQGDWLRQV��

$FWLYLWLHV� WR� DGGUHVV� WKH� UHVWRUDWLRQ� RI� HFRV\VWHPV� VKRXOG� EH� LQWHJUDWHG� ZLWK� DFWLYLWLHV� WKDW�
SURPRWH� VXVWDLQDEOH� XVH� RI� HFRV\VWHP� VHUYLFHV�� HVSHFLDOO\� ZKHUH� WKH� XVHV� DQG� UHVWRUDWLRQ� DUH�
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OLQNHG��$Q�HFRV\VWHP�UHVWRUDWLRQ�SODQ�WKDW�GRHV�QRW�SURYLGH�D�SDWK�IRU�HFRQRPLF�GHYHORSPHQW�LV�DV�
XQVXVWDLQDEOH�DV�DQ�HFRQRPLF�GHYHORSPHQW�SODQ�WKDW�IDLOV�WR�GLUHFWO\�DGGUHVV�HFRORJLFDO�UHVWRUDWLRQ�
DQG�VRFLHWDO�QHHGV��7KH�LQWHJUDWLRQ�RI�UHVWRUDWLRQ�DQG�VXVWDLQDEOH�XVH�SODQQLQJ�KDV�EHHQ�OLPLWHG�
E\�WKH�DOLJQPHQW�RI�DJHQFLHV�DORQJ�VLQJOH�SXUSRVHV��DQG�UHTXLUHV�DFWLRQV�WR�SURPRWH�LQWHJUDWHG��
PXOWL�SXUSRVH�SODQQLQJ�

$FWLRQ� �I��� � � � ,Q� RUGHU� WR� VWDUW� WR� DGGUHVV� WZR� FULWLFDOO\� LQWHU�UHODWHG� LVVXHV�� WUDQVSRUWDWLRQ� DQG�
LQYDVLYH�VSHFLHV��DTXDWLF�DQG�WHUUHVWULDO���DXWKRUL]H�DQG�IXQG�D�FRPSUHKHQVLYH�VWXG\�WKDW�LQWHJUDWHV�
ORQJ�WHUP�LQYDVLYH�VSHFLHV�FRQWURO�DQG�PDQDJHPHQW�ZLWK�VXVWDLQDEOH�LQWHUPRGDO�WUDQVSRUWDWLRQ�IRU�
*UHDW�/DNHV�6W��/DZUHQFH�%DVLQ�

7LPHIUDPH�������������

/HDG����&RQJUHVV

5HVRXUFHV��������PLOOLRQ�RYHU�IRXU�\HDUV

6RXUFHV����)HGHUDO�IXQGLQJ�SURJUDPV�RI�86):6��86'27�DQG�86$&(

$QRWKHU�HOHPHQW�RI�JRYHUQDQFH�WKDW�LV�OLPLWLQJ�VXVWDLQDELOLW\�LV�WKH�FDSDFLW\�RI�ORFDO�FRPPXQLWLHV��
ZDWHUVKHG� FRXQFLOV�� VRLO� DQG� ZDWHU� FRQVHUYDWLRQ� GLVWULFWV�� DQG�032V� ZKLFK� DUH� FKDOOHQJHG� WR�
DWWUDFW� DQG� UHWDLQ� VWDII� NQRZOHGJHDEOH� RQ� VXVWDLQDEOH� SUDFWLFHV� GXH� WR� XQVWDEOH� EDVH� IXQGLQJ��
7KHVH� RUJDQL]DWLRQV� SURYLGH� FULWLFDO� WUDLQLQJ�� WHFKQLFDO� DVVLVWDQFH�� DQG� DUH� UHJLRQDO� DGYRFDWHV�
IRU� VXVWDLQDELOLW\� DUH� FKDOOHQJHG� WR�PDLQWDLQ� WKHLU� LQVWLWXWLRQDO� NQRZOHGJH��5HFRPPHQG� DFWLRQV�
WR�HQKDQFH�WKH�FDSDFLW\�RI� ORFDO�DQG�UHJLRQDO�RUJDQL]DWLRQV�WR�LQIRUP��SURPRWH��DQG�LPSOHPHQW�
VXVWDLQDELOLW\�

$FWLRQ��J������,GHQWLI\��H[SDQG��DQG�HQKDQFH�H[LVWLQJ�RQOLQH�FOHDULQJKRXVHV�WR�SURYLGH�DGGLWLRQDO�
FDSDFLW\�IRU�HGXFDWLRQ�DQG�RXWUHDFK��WRXULVP�SURMHFWV�DQG�SURGXFWV��DQG�ORFDO�ZDWHUVKHG�SODQQLQJ�
LQLWLDWLYHV�

7LPHIUDPH�������������

/HDG���*UHDW�/DNHV�&RPPLVVLRQ�*/,1��6HD�*UDQW�8QLYHUVLW\��

5HVRXUFHV�������.�SHU�\HDU�

6RXUFH���)HGHUDO�DQG�VWDWH�IXQGLQJ�SURJUDPV�LQFOXGLQJ��86(3$��&(0�IXQGLQJ�WKURXJK�*/132�
/D03��12$$��&RDVWDO�=RQH�0DQDJHPHQW��&=0��JUDQWV�DQG�&RDVWDO�(VWXDU\�/DQG�3URWHFWLRQ��
*UHDW�/DNHV�3URWHFWLRQ�)XQG��

$FWLRQ��K������(QKDQFH�WKH�FDSDFLW\�RI�ORFDO�FRPPXQLWLHV�WR�DSSO\�VXVWDLQDELOLW\�WKURXJK�WUDLQLQJ�
DQG�WHFKQLFDO�DVVLVWDQFH�SURYLGHG�ZLWK�SULRULW\�IXQGLQJ�IURP�PXOWLSOH�IHGHUDO�DQG�VWDWH�JUDQW�DQG�
DVVLVWDQFH�SURJUDPV��

7LPHIUDPH��������������

/HDG����:DWHUVKHG�DQG�UHJLRQDO�FRXQFLOV��5$3�JURXSV��WULEHV��1*2V��VRLO�	�ZDWHU�FRQVHUYDWLRQ�
GLVWULFWV�

5HVRXUFHV�������PLOOLRQ��UDPSLQJ�XS�WR����PLOOLRQ�LQ�ÀYH�\HDUV�������.�SHU�ZDWHUVKHG�SHU�\HDU

6RXUFH����86�'HSW�$JULFXOWXUH��86'$���7HFK�$VVW�)XQG���86(3$��&(0�IXQGLQJ�WKURXJK�*/132�
/D03��6HF�����JUDQWV�WKURXJK�6WDWHV��12$$�&=0�DQG�&RDVWDO�(VWXDU\�/DQG�3URWHFWLRQ�JUDQWV��
86$&(�5$3�6XSSRUW��:5'$�6HF������SURJUDP��+8'�&RPPXQLW\�'HYHORSPHQW�%ORFN�*UDQW�
SURJUDP��*UHDW�/DNHV�3URWHFWLRQ�)XQG��)RXQGDWLRQV

$FWLRQ��L������,QLWLDWH�WZR�QHZ�DQG�PDLQWDLQ�WZR�H[LVWLQJ�ZDWHUVKHG�RU�UHJLRQDO�SDUWQHUVKLSV�ZLWK�
HPSKDVLV� RQ� UXUDO�� PXOWL�HFRV\VWHP� ZDWHUVKHGV� WKDW� LQFRUSRUDWH� VXVWDLQDEOH� FULWHULD� DQG� ORFDO�
JRYHUQPHQW�FDSDFLW\�HQKDQFLQJ�SURJUDPV�LQWR�D�FRPSUHKHQVLYH�VWUDWHJLF�SODQQLQJ�LQLWLDWLYH��
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7LPHIUDPH�������������

/HDG����:DWHUVKHG�DQG�UHJLRQDO�FRXQFLOV��5$3�JURXSV��WULEHV��1*2V��VRLO�	�ZDWHU�FRQVHUYDWLRQ�
GLVWULFWV

5HVRXUFHV������������.�SHU�ZDWHUVKHG�SHU�\HDU

6RXUFHV����86(3$��6HFWLRQ�����JUDQWV�WKURXJK�VWDWHV��VWDWH�ZDWHUVKHG�SODQQLQJ�SURJUDPV

$FWLRQ��M�����(QKDQFH�WKH�FDSDFLW\�RI�*UHDW�/DNHV�SRUWV�DQG�PDULQDV�WR�LPSOHPHQW�EHVW�PDQDJHPHQW�
SUDFWLFHV�LQ�SDUWQHUVKLS�ZLWK�WKH�RXWUHDFK�LQLWLDWLYH�RI�WKH�$PHULFDQ�$VVRFLDWLRQ�RI�3RUW�$XWKRULWLHV�
�$$3$�

7LPHIUDPH�������������

/HDG����3RUW�DXWKRULWLHV��VWDWH��ORFDO�DQG�SULYDWH�KDUERU�DQG�PDULQD�LQWHUHVWV��$$3$

5HVRXUFHV�������������DQQXDOO\

6RXUFHV���)HGHUDO�DQG�VWDWH�IXQGLQJ�SURJUDPV��LQFOXGLQJ�86'27�DQG�86$&(�

&RPPLWPHQWV� WR� H[LVWLQJ� SDUWQHUVKLSV� WKDW� EULGJH� JRYHUQPHQWDO� DOLJQPHQWV� DQG� SURPRWH�
VXVWDLQDELOLW\�VKRXOG�EH�UHQHZHG�DQG�VXVWDLQHG��2QH�H[DPSOH�LV�WKH�VWDWH�IHGHUDO�SDUWQHUVKLS�RI�
WKH�*UHDW�/DNHV�'UHGJLQJ�7HDP�

�	"UILDOUTREACHTHATBRANDSTHE'REAT,AKESASANEXCEPTIONAL�HEALTHY�ANDCOMPETITIVE
PLACETOLIVE�WORK�INVEST�ANDPLAY

,Q� RUGHU� WR� JDLQ� WKH� SXEOLF� VXSSRUW�� ERWK�ZLWKLQ� WKH� EDVLQ� DQG�QDWLRQZLGH�� WR� DFFRPSOLVK� WKH�
UHFRPPHQGDWLRQV�LGHQWLÀHG�LQ�WKH�6WUDWHJ\�DQG�SURPRWH�WKH�VXVWDLQDELOLW\�RI�WKH�*UHDW�/DNHV�DV�D�
QDWLRQDO�SULRULW\��D�FRPELQDWLRQ�RI�PDUNHWLQJ�DQG�RXWUHDFK�LV�UHTXLUHG��6SHFLÀF�REMHFWLYHV�RI�WKLV�
RXWUHDFK�DQG�PDUNHWLQJ�DUH�WR�HGXFDWH�XVHUV�DQG�FRQVXPHUV�RQ�VXVWDLQDEOH�DOWHUQDWLYHV�DYDLODEOH�
DQG�WKH�FRQVHTXHQFHV�RI�GHFLVLRQV��EXLOG�D�VHQVH�RI�RZQHUVKLS�DQG�SULGH�LQ�UHJLRQDO�HFRV\VWHPV��
DWWUDFW�QHZ�UHVLGHQWV�DQG�EXVLQHVVHV�WR�WKH�UHJLRQ�ZLWK�DEXQGDQW�HFRV\VWHP�VHUYLFHV�DQG�D�VRFLHW\�
ZKHUH�VXVWDLQDELOLW\�LV�SUDFWLFHG��DQG�GHYHORS�QDWLRQDO�VXSSRUW�IRU�WKH�UHVWRUDWLRQ�DQG�SURWHFWLRQ�
RI�WKH�*UHDW�/DNHV�EHFDXVH�RI�LWV�HFRORJLFDO�DQG�HFRQRPLF�LPSRUWDQFH�WR�WKH�FRXQWU\���

$FWLRQ� �N��� � � �'HYHORS� DQG� LPSOHPHQW� D�PDUNHWLQJ� VWUDWHJ\� IRU� WKH�*UHDW� /DNHV� WDUJHWHG� DW� D�
QDWLRQDO�DXGLHQFH�WKDW�GHOLYHUV�PHVVDJHV�RI�WKH�UHJLRQ·V�HFRORJLFDO�DQG�HFRQRPLF�LPSRUWDQFH�WR�
WKH�QDWLRQ�ZRUOG

7LPHIUDPH��������������

/HDG����)RXQGDWLRQV�DQG�1*2V

5HVRXUFHV�������PLOOLRQ

6RXUFHV����)RXQGDWLRQV�DQG�SXEOLF�LQWHUHVW�IXQGV

$FWLRQ��O��� � � �&UHDWH�QHZ�DZDUGV�WR�UHFRJQL]H�H[FHOOHQFH� LQ�VXVWDLQDEOH�GHYHORSPHQW�ZLWKLQ�WKH�
*UHDW�/DNHV

7LPHIUDPH�������

/HDG����)RXQGDWLRQV��EXVLQHVV�VHFWRU�DVVRFLDWLRQV��1*2V

5HVRXUFHV���XQGHWHUPLQHG��EXW�PD\�QRW�EH�UHTXLUHG

$FWLRQ��P�����'HYHORS�DGGLWLRQDO�HGXFDWLRQ�DQG�RXWUHDFK�PRGXOHV�RQ�VXVWDLQDELOLW\��VXFK�DV�:(7�
DQG�:DWHU�5LFKHV�FXUULFXOD�IRU�ZDWHU�FRQVHUYDWLRQ��DQG�SURPRWH�WKHLU�LQFRUSRUDWLRQ�LQWR�VFKRRO�
FXUULFXOXP��.����



34
2!

4%
'

9
4%

!-
2

%#
/

-
-

%.
$!

4)
/

.3

��

7LPHIUDPH������������

/HDG����6WDWH�UHVRXUFH�DQG�HGXFDWLRQ�DJHQFLHV�DQG�1*2V�LQ�SDUWQHUVKLS�ZLWK�ORFDO�VFKRRO�GLVWULFWV

5HVRXUFHV������PLOOLRQ

6RXUFHV����6WDWH�DQG�IHGHUDO�IXQGLQJ�SURJUDPV��LQFOXGLQJ��86(3$��(QYLURQPHQWDO�(GXFDWLRQ�JUDQWV��
86�'HSW�RI�(GXFDWLRQ�JUDQWV��DQG�VWDWH�DQG�ORFDO�HGXFDWLRQ�IXQGLQJ�SURJUDPV���

�	   0ROVIDE LEADERSHIP FOR SUSTAINABLE DEVELOPMENT THROUGH THE IMPLEMENTATION OF THE
3TRATEGYRECOMMENDATIONS

7KLV�6WUDWHJ\�GRFXPHQW�SUHVHQWV�ERWK�VKRUW��DQG�ORQJ�WHUP�DFWLRQV�UHTXLUHG�WR�UHVWRUH�DQG�SURWHFW�
WKH�HFRV\VWHP�VHUYLFHV�SURYLGHG�E\� WKH�*UHDW�/DNHV��+RZHYHU�� WKHUH� LV� DQRWKHU� FULWLFDO� VWHS� LQ�
PRYLQJ�IRUZDUG�IURP�WKLV�GRFXPHQW�WR�WKH�LPSOHPHQWDWLRQ�RI�WKH�UHFRPPHQGHG�DFWLRQV��7KDW�
LV�WKH�IRUPXODWLRQ�RI�DQ�LPSOHPHQWDWLRQ�SODQ�ZKLFK�SURYLGHV�WKH�VSHFLÀFV�IRU�SULRULWL]DWLRQ�DQG�
VHTXHQFLQJ�RI�DFWLRQV��7KLV�SODQ�PXVW�DOVR�HYDOXDWH�DOWHUQDWLYH�DFWLRQV��GHYHORS�PRUH�GHWDLOHG�FRVW�
HVWLPDWHV��DQG�DVVLJQ�UHVSRQVLELOLWLHV�WR�DVVXUH�WKDW�IXQGV�DQG�KXPDQ�UHVRXUFHV�DUH�XVHG�HIÀFLHQWO\��
6XVWDLQDEOH�GHYHORSPHQW�FXWV�DFURVV�DOO�RWKHU�SULRULW\�LVVXHV�DGGUHVVHG�LQ�WKLV�6WUDWHJ\��LW�LV�IXWXUH�
RULHQWHG��DQG�UHSUHVHQWV�D�VRXQG�SODWIRUP�IRU�LQWHJUDWLQJ�HIIRUWV�WR�UHVWRUH�DQG�SURWHFW�WKH�*UHDW�
/DNHV�

$FWLRQ��Q��� � � �&RQJUHVV�VKRXOG�DXWKRUL]H�DQG�DSSURSULDWH�IXQGLQJ�IRU�GHYHORSPHQW�RI�D�SKDVHG�
LPSOHPHQWDWLRQ�SODQ�IRU�WKH�UHFRPPHQGDWLRQV�LQ�WKH�6WUDWHJ\�WKDW�SURYLGHV�D�VFLHQWLÀFDOO\�VRXQG�
SURFHVV�IRU�SULRULWL]DWLRQ��VHTXHQFLQJ��GHYHORSPHQW�RI�GHWDLOHG�FRVW�GDWD��HYDOXDWLRQ�RI�DOWHUQDWLYHV��
DQG�DVVLJQPHQW�RI�UHVSRQVLELOLWLHV��XWLOL]LQJ�VXVWDLQDEOH�GHYHORSPHQW�DV�WKH�RYHUDUFKLQJ�JXLGH

7LPHIUDPH��������

/HDG����&RQJUHVV

5HVRXUFHV�������PLOOLRQ�RYHU�WKUHH�\HDUV

$�ÀQDO�DFWLRQ�WKDW� LV�HVVHQWLDO� IRU� WKH�VXFFHVVIXO� LPSOHPHQWDWLRQ�RI� WKH�*UHDW�/DNHV�6WUDWHJ\� LV�
SURYLGLQJ�OHDGHUVKLS��7KH�&ROODERUDWLRQ��D�SDUWQHUVKLS�RI�IHGHUDO��VWDWH��WULEDO�DQG�ORFDO�JRYHUQPHQWV��
LV� WKH� ORJLFDO� FKRLFH� IRU� RYHUVHHLQJ� RI� WKH� GHYHORSPHQW� RI� WKH� LPSOHPHQWDWLRQ� SODQ� DV�ZHOO� DV�
WUDFNLQJ�DQG�UHSRUWLQJ�RQ�LWV�DSSOLFDWLRQ��7KLV�ZLOO�QHFHVVLWDWH�VRPH�FKDQJHV�WR�WKH�&ROODERUDWLRQ·V�
FKDUWHU�DQG�RUJDQL]DWLRQ�VWUXFWXUH��,W�LV�DOVR�UHFRPPHQGHG�WKDW�WKH�*RYHUQRUV��0D\RUV�DQG�7ULEDO�
OHDGHUV�SURYLGH�OHDGHUVKLS�DV�WKH�DGYRFDWHV�IRU�VXVWDLQDEOH�XVH��GHYHORSPHQW�DQG�FRQVHUYDWLRQ�RI�
*UHDW�/DNHV�UHVRXUFHV�

$FWLRQ��R������7KH�*UHDW�/DNHV�5HJLRQDO�&ROODERUDWLRQ�VKRXOG�DPHQG�LWV�)UDPHZRUN�WR�SURYLGH�
RYHUVLJKW�RI�WKH�GHYHORSPHQW��DSSURYDO��DQG�DSSOLFDWLRQ�RI�D�SKDVHG�LPSOHPHQWDWLRQ�SODQ�IRU�WKH�
*UHDW�/DNHV�6WUDWHJ\�XVLQJ�VXVWDLQDEOH�GHYHORSPHQW�DV�WKH�RYHUDUFKLQJ�JXLGH��7KH�&ROODERUDWLRQ�
VKRXOG�DOVR�PRQLWRU�DQG�UHSRUW�RQ�WKH�VWDWXV�RI�LPSOHPHQWDWLRQ�

7LPHIUDPH��������

/HDG����&ROODERUDWLRQ��

$FWLRQ��S������7KH�*RYHUQRUV��0D\RUV��DQG�7ULEDO�OHDGHUV�RI�WKH�*UHDW�/DNHV�VKRXOG�UHQHZ�DQG�
H[SDQG�WKHLU�FRPPLWPHQWV�WR�WKH�VXVWDLQDEOH�XVH��GHYHORSPHQW�DQG�FRQVHUYDWLRQ�RI�*UHDW�/DNHV�
UHVRXUFHV� DQG� XWLOL]H� WKH� *UHDW� /DNHV� &RPPLVVLRQ� DQG� *UHDW� /DNHV� DQG� 6W�� /DZUHQFH� &LWLHV�
,QLWLDWLYH�DV�D�SURDFWLYH�DGYRFDWHV�IRU�VXVWDLQDEOH�GHYHORSPHQW�

7LPHIUDPH��������

/HDG���*RYHUQRUV��0D\RUV�DQG�7ULEDO�OHDGHUV



!BOUTTHE!PPENDICES

7KH�$SSHQGLFHV� WR� WKH�*/5&�VWUDWHJ\� �LQFOXGHG�RQ� WKH�&'��FRQWDLQ� VXSSOHPHQWDU\�PDWHULDOV�XVHG�RU�
GHYHORSHG� LQ� WKH� FRXUVH�RI�SUHSDULQJ� WKH�6WUDWHJ\�7HDP�5HSRUWV� LQFOXGHG� LQ� WKH�ÀQDO�*/5&�6WUDWHJ\��
)RU�H[DPSOH��WKH\�LGHQWLI\�PDQ\�VXFFHVVIXO�RQJRLQJ�HIIRUWV�WKDW�FRQWULEXWH�WR�*UHDW�/DNHV�SURWHFWLRQ�DQG�
UHVWRUDWLRQ��DV�ZHOO�DV�UHFRPPHQGDWLRQV�WKDW�PD\�EH�XWLOL]HG�IRU�IXWXUH�DFWLRQ��7KH\�DOVR�FRQWDLQ�YDOXDEOH�
UHIHUHQFH�PDWHULDOV�DQG�RWKHU�VXSSOHPHQWDU\�LQIRUPDWLRQ�WKDW�DUH�DQ�LPSRUWDQW�SDUW�RI�WKH�VWUDWHJLF�FROODE�
RUDWLYH�SURFHVV��+RZHYHU��WKH�PDWHULDOV�LQ�WKH�$SSHQGLFHV�DUH�QRW�QHFHVVDULO\�SURGXFWV�RI�FRQVHQVXV�DQG�
PLJKW�QRW�UHSUHVHQW�WKH�YLHZV�RI�DOO�VWUDWHJ\�WHDP�PHPEHUV��DQG��XQOHVV�RWKHUZLVH�LQGLFDWHG�LQ�D�SDUWLFXODU�
LWHP�LWVHOI��KDYH�QRW�UHFHLYHG�RIÀFLDO�HQGRUVHPHQW�E\�WKH�([HFXWLYH�&RPPLWWHH��RU�WKH�HQWLWLHV�ZKR�DUH�
PHPEHUV�RI�WKH�&ROODERUDWLRQ�

!PPENDICES
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