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3XUSRVH�DQG�1HHG�

7KLV�SDSHU�LV�LQWHQGHG�WR�LGHQWLI\ �DQG�FRPSLOH�GLIIHUHQW�LVVXHV�
QHFHVVDU\ �WR�FRQVLGHU�HFRV\ VWHP�UHVWRUDWLRQ�RI�WKH�2KLR�5LYHU��
7KLV�HIIRUW�ZDV�HQFRXUDJHG�DQG�DVVLVWHG�E\ �IHGHUDO�DQG�VWDWH�
DJHQFLHV��HQYLURQPHQWDO�RUJDQL] DWLRQV��DQG�ZDWHUVKHG�VFLHQWLVWV���
7KH�WLPLQJ�DQG�QHHG�GULYLQJ�SURGXFWLRQ�RI�WKH�GRFXPHQW�ZDV�WKH�
DXWKRUL] DWLRQ�RI�DQ�8QLWHG�6WDWHV�&RUSV�RI�( QJLQHHUV·�2KLR�5LYHU�
( FRV\ VWHP�5HVWRUDWLRQ�3URJUDP�,QWHJUDWHG�' HFLVLRQ�' RFXPHQW��
0 DQ\ �FRPPHQWV�DUH�WDNHQ�IURP�WKRVH�ILOHG�RQ�WKH�&RUSV�UHSRUW��
7KLV�GRFXPHQW�VHHNV�WR�H[ SDQG�DQG�LPSURYH�WKH�IUDPHZRUN�
GHYHORSHG�E\ �WKH�&RUSV�RI�( QJLQHHUV�WR�FUHDWH�D�FRPSUHKHQVLYH�
DQG�HIIHFWLYH�UHVWRUDWLRQ�SODQ��

%DFNJURXQG�

,Q�2FWREHU�RI�� � � � ��WKH�&RUSV�RI�( QJLQHHUV�UHFHLYHG�
DXWKRUL] DWLRQ��LQ�WKH�: DWHU�5HVRXUFHV�' HYHORSPHQW�$FW��IRU�WKHLU�
� � � � �PLOOLRQ�2KLR�5LYHU�( FRV\ VWHP�5HVWRUDWLRQ�3URJUDP��
8QIRUWXQDWHO\ ��LW�LV�QRW�FRPSUHKHQVLYH��QRW�VFLHQWLILFDOO\ �
VXSSRUWHG��DQG�QRW�ILVFDOO\ �YLDEOH��6HULRXV�FRQFHUQV�H[ LVW�
DPRQJVW�WKH�IHGHUDO�DQG�QRQ�IHGHUDO�SDUWQHUV��VHH�7DEOH�� ���' XH�
WR�VFLHQWLILF�DQG�ILQDQFLDO�ZHDNQHVVHV��WKH�SURJUDP�FRQWLQXHV�WR�
UHFHLYH�QR�VXSSRUW�IURP�WKH�YDULRXV�VWDWH�DJHQFLHV�RU�WKH�8�6��
) LVK�	 �: LOGOLIH�6HUYLFH��7KHVH�SDUWLHV�DQG�RWKHU�QRQ�IHGHUDO�
SDUWQHUV�DUH�NH\ �SDUWLFLSDQWV�LI�DQ\ �UHVWRUDWLRQ�HIIRUWV�DUH�WR�EH�
VXFFHVVIXO��7KHVH�FRPPHQWHUV�WR�WKH�&RUSV·�SURJUDP�VWDWHG�
H[ SHFWDWLRQV�WKDW�WKH�HQG�UHVXOW�RI�WKH�FXUUHQW�SURJUDP�ZLOO�EH�
IHZ��LI�DQ\ ��SURMHFWV��

)XUWKHUPRUH��WKH�&RUSV·�FXUUHQW�SURJUDP�IRFXVHV�SULPDULO\ �RQ�
WKH�UHSODFHPHQW�RI�DSSUR[ LPDWHO\ �� � �RI�ORVW�QDWXUDO�DVVHWV�RI�WKH�
ULYHU��7KLV�IRFXV�LV�PLVSODFHG�IRU�WZR�UHDVRQV��) LUVW��UHSODFHPHQW�
RI�VXFK�D�VPDOO�SHUFHQWDJH�RI�ORVW�KDELWDW�IDOOV�VKRUW�RI�WKH�
FRPSUHKHQVLYH�JRDO�RI�WKH�SURJUDP��6HFRQG��WKH�UHSODFHPHQW�
VWUDWHJ\ �IRFXVHV�VROHO\ �XSRQ�DVVHWV�ORVW�ZLWKRXW�UHJDUG�IRU�
FXUUHQW�ULYHU�FRQGLWLRQV��5HSODFLQJ�DVVHWV�WKDW�ZHUH�ORVW�GXH�WR�
LQXQGDWLRQ�RU�VXEPHUVLRQ�LV�OLNH�SXWWLQJ�EDFN�D�KRXVH�WKDW�ZDV�
ZDVKHG�DZD\ �LQ�D�VWRUP�EXW�WKHUH�LV�QRZ�� � �IHHW�RI�ZDWHU�ZKHUH�
LW�RQFH�VWRRG��,W�LV�D�SODQ�WKDW�PD\ �EH�ORVLQJ�VLJKW�RI�WKH�ULYHU�IRU�
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WKH�ZDWHU��$Q\ �UHVWRUDWLRQ�SURJUDP�VKRXOG�FRQVLGHU�WKH�FXUUHQW�
SK\ VLFDO�DQG�FKHPLFDO�VLWXDWLRQ�RI�WKH�ULYHU�DQG�SURSRVH�FKDQJHV�
DQG�HIIRUWV�WKDW�FDQ�UHVWRUH�WKH�IXQFWLRQ�DQG�SURFHVVHV�WKDW�KDYH�
EHHQ�DOWHUHG��2QO\ �DIWHU�WKDW�W\ SH�RI�VFUXWLQ\ �FDQ�DQ�DQDO\ VLV�RI�
VSHFLILF�JRDOV�DQG�SURMHFWV�SURFHHG��

$Q\ �GLVFXVVLRQ�RI�UHVWRUDWLRQ�RI�WKH�2KLR�5LYHU�PXVW�EH�SXW�LQ�
WKH�SURSHU�FRQWH[ W��7KH�ULYHU�KDV�FKDQJHG��7KH�GHSWK�KDV�
FKDQJHG��7KH�IORZ�KDV�FKDQJHG��7KH�PL[ �RI�VSHFLHV�KDV�FKDQJHG��
PDQ\ �DUH�H[ WLQFW�RU�HQGDQJHUHG��+DELWDW�GLYHUVLW\ �KDV�FKDQJHG��
DQG�PXFK�KDELWDW�KDV�EHHQ�ORVW�RU�GHJUDGHG��7KH�2KLR�5LYHU�RI�
WRGD\ �LV�QRW�WKH�VDPH�ULYHU�WKDW�LW�ZDV�� � � �\ HDUV�DJR��DQG�QRW�WKH�
VDPH�ULYHU�LW�ZDV�� � �\ HDUV�DJR��7KHUH�ZDV�D�WLPH�ZKHQ�WKH�ULYHU�
FRXOG�EH�HDVLO\ �IRUGHG�LQ�PDQ\ �SODFHV��1RZ�WKRVH�SODFHV�DUH�
PRUH�WKDQ�� � �IHHW�XQGHUZDWHU��WKH�LQFUHDVHV�LQ�ZDWHU�GHSWK�
FDXVHG�E\ �GDPV��

7KHUHIRUH��XQOHVV�RQH�LV�DGYRFDWLQJ�UHPRYDO�RI�DOO�H[ LVWLQJ�GDPV���
D�SRVLWLRQ�WKLV�SDSHU�GRHV�QRW�DGYRFDWH��UHVWRUDWLRQ�RI�WKH�ULYHU�
LV�QRW�D�UHDVRQDEOH�JRDO��6WLOO��ZLWKRXW�UHPRYLQJ�WKH�GDPV�WKHUH�
DUH�PHDVXUHV�WKDW�FDQ�EH�WDNHQ�WR�LPSURYH�WKH�FRQGLWLRQ�RI�WKH�
ULYHU�IRU�WKH�EHQHILW�RI�SHRSOH�DQG�ZLOGOLIH��

$�SRVVLEOH�REVWDFOH�WR�FRQVHUYDWLRQ�DQG�UHVWRUDWLRQ�LV�KRZ�
SHRSOH�LGHQWLI\ �ZLWK�WKH�ULYHU��6RPH�SHRSOH�VWLOO�FKRRVH�WR�
FKDUDFWHUL] H�WKH�ULYHU�DV�D�ZRUNLQJ�ULYHU��,QFUHDVLQJO\ ��KRZHYHU��
WKH�ULYHU�LV�EHLQJ�XVHG�IRU�UHFUHDWLRQ��DV�D�VRXUFH�RI�GULQNLQJ�
ZDWHU��DQG�DV�DQ�LPSRUWDQW�DVVHW�LQ�SHRSOH·V�TXDOLW\ �RI�OLIH��,W�LV�
ZRUWK�PLOOLRQV�RI�GROODUV�D�\ HDU�WR�WKH�WRXULVP�DQG�UHFUHDWLRQ�
LQGXVWULHV��,W�DOVR�SURYLGHV�PLOOLRQV�RI�SHRSOH�ZLWK�GULQNLQJ�
ZDWHU��,W�LV�DOVR�FRQVLGHUHG�WR�FRQWDLQ�RQH�RI�WKH�PRVW�GLYHUVH�
SRSXODWLRQV�RI�IUHVKZDWHU�PXVVHOV�LQ�WKH�FRXQWU\ ��HYHQ�WKRXJK�
DOPRVW�KDOI�RI�WKH�RULJLQDO�SRSXODWLRQ�LV�QRZ�H[ WLQFW��HQGDQJHUHG��
RU�LQ�QHHG�RI�SURWHFWLRQ��7KH�SRSXODU�PLVFKDUDFWHUL] DWLRQ�RI�WKH�
ULYHU�LV�EHFRPLQJ��VORZO\ �EXW�VXUHO\ ��D�GHVFULSWLRQ�RI�LWV�KLVWRU\ ��
QRW�D�UHIOHFWLRQ�RI�LWV�SUHVHQW�RU�IXWXUH��)RUWXQDWHO\ ��WKH�
SDUDGLJP�RI�KRZ�ZH�WKLQN�DERXW�WKLV�ULYHU�DQG�LWV�IXWXUH�DUH�
FKDQJLQJ�ZLWK�WKH�WLPHV��7KH�SXEOLF�DQG�RIILFLDOV�DUH�QRZ�
UHDOL] LQJ�WKH�VWDWXV�TXR�PXVW�QRZ�FKDQJH��
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7KH�FRVW�VKDUH�LVVXH�LV�D�VLJQLILFDQW�
LPSHGLPHQW�WR�WKLV�SURJUDP��8QGHU�LWV�
GLIIHUHQW�DXWKRULWLHV��VHF��� � � � ��� � � ��DQG�
RWKHUV��WKH�&RUSV�LV�FRQVWUDLQHG�WR�� � �� � �RU�
� � �� � �IXQGLQJ�UHJLPHQV��+RZHYHU��SURMHFWV�
XQGHU�WKRVH�SURJUDPV�DUH�XQGHUWDNHQ�DQG�VR�
IXQGHG�ZLWKRXW�UHJDUG�WR�ZKHWKHU�WKH\ �DUH�
UHVWRULQJ�GDPDJH�UHVXOWLQJ�IURP�&RUSV�
DFWLYLWLHV��7\ SLFDOO\ ��ZKHQ�D�&RUSV�DFWLYLW\ �LV�
EHLQJ�FRQVWUXFWHG�D�PLWLJDWLRQ�SURMHFW�
DFFRPSDQLHV�LW�WR�RIIVHW�DQ\ �HQYLURQPHQWDO�
KDUP��
�
,W�LV�SUHWW\ �FOHDU�WKDW�WKH�HQYLURQPHQWDO�KDUP�
WR�WKH�2KLR�5LYHU�LV�FKLHIO\ �UHVXOWLQJ�IURP�WKH�
&RUSV·�SODFHPHQW�RI�WKH�� � �KLJK�OLIW�GDPV�DQG�
WKH�PDLQWHQDQFH�RI�WKH�QDYLJDWLRQDO�V\ VWHP��
8QIRUWXQDWHO\ ��ZKHQ�FRQVWUXFWHG�WKH�
FXPXODWLYH�LPSDFW�IURP�WKRVH�GDPV�ZDV�QRW�
DGGUHVVHG��QRU�PLWLJDWLRQ�SURMHFWV�XQGHUWDNHQ��
7KXV��ZKDW�VKRXOG�KDYH�EHHQ�\ HVWHUGD\ ·V�
PLWLJDWLRQ�SURJUDP�LV�WRGD\ ·V�UHVWRUDWLRQ�
SURJUDP��7KLV�UHVXOW�LV�D�� � �� � �FRVW�VKDUH��
LQVWHDG�RI�D�� � � � �IHGHUDOO\ �IXQGHG�SURJUDP����
�
&RQVWUXFWLRQ�RI�WKRVH�GDPV�ZDV�� � � � �IHGHUDOO\ �
IXQGHG��: KLOH�VRPH�EHQHILW�LQXUHG�WR�WKH�
SXEOLF��WKH�ORFDO�SXEOLF�VKRXOG�QRW�QRZ�EH�
VDGGOHG�ZLWK�WKH�UHVSRQVLELOLW\ �RI�IL[ LQJ�WKH�
SUREOHP��
7KH�FXUUHQW�FRVW�VKDUH�LV�� � � �IHGHUDO�� � � �QRQ�
IHGHUDO��)RU�D�ULYHU�ZLWKLQ�D�SDUWLFXODU�VWDWH�
WKDW�PD\ �EH�ZRUNDEOH��EXW�LV�QRW�IRU�D�PXOWL�
VWDWH�ULYHU��OLNH�WKH�2KLR�RU�0 LVVLVVLSSL����

&RVW�6KDUH�&RQFHUQV�

7KH�ILUVW�VWHS�WR�SRVLWLYH��VXVWDLQDEOH�FKDQJH�LV�WR�GHYHORS�D�
SURJUDP�WKDW�LV�VFLHQWLILFDOO\ �VXSSRUWDEOH��7R�IXUWKHU�WKDW�JRDO�
WKLV�GRFXPHQW�GHVFULEHV�VRPH�RI�WKH�SDUDPHWHUV�DQG�SRVVLEOH�
JRDOV�RI�VXFK�D�SURJUDP��7KLV�DSSURDFK�KDV�IRXQG�VXSSRUW�IURP�
PDQ\ �RI�WKH�SRWHQWLDO�SURJUDP�SDUWLFLSDQWV��7KLV�GRFXPHQW�ZDV�
SURGXFHG�ZLWK�LQSXW�IURP�H[ SHUWV�IURP�VHYHUDO�RI�WKH�QRQ�IHGHUDO�
SDUWQHUV��DFDGHPLD��DQG�WKH�IHGHUDO�JRYHUQPHQW��

7KH�LQWHQW�RI�WKH�GRFXPHQW�LV�QRW�WR�EH�GLVSRVLWLYH�RI�DOO�LVVXHV��
EXW�WR�EH�D�WDONLQJ�SDSHU�IRU�VFLHQWLILF�H[ SHUWV�WR�FRQWLQXH�WR�
GLVFXVV�DQG�UHILQH�VXEVWDQWLYH�SURJUDP�IHDWXUHV��7KH�DXWKRUV�
UHFRJQL] H�WKDW�WR�WUXO\ �EH�DQ�HFRV\ VWHP�SURJUDP�WKH�SURJUDP�
ZRXOG�KDYH�WR�ORRN�EH\ RQG�WKH�PDLQ�VWHP�ULYHU�WR�WKH�HQWLUH�
� � � �� � � �VTXDUH�PLOH�ZDWHUVKHG��8QIRUWXQDWHO\ ��ZH�DUH�FRQILQHG�
WR�ZKDW�FDQ�DQG�VKRXOG�EH�DFFRPSOLVKHG�ZLWK�� � � � �PLOOLRQ�UDWKHU�
WKDQ�D�PXOWL�ELOOLRQ�GROODU�ZDWHUVKHG�SURJUDP��,W�ZLOO�
VWLOO�EH�LPSRUWDQW�WR�WKH�IXWXUH�KHDOWK�RI�WKH�2KLR�5LYHU��
DQG�VXFFHVV�RI�UHVWRUDWLRQ�HIIRUWV�RQ�WKH�PDLQ�VWHP��WR�
ORRN�WR�LPSURYLQJ�DQG�SURWHFWLQJ�HQYLURQPHQWDO�
FRQGLWLRQV�WKURXJKRXW�WKH�ZDWHUVKHG��7KXV��IRU�
GLVFXVVLRQ�SXUSRVHV��ZDWHUVKHG�LVVXHV�EH\ RQG�WKH�PDLQ�
VWHP�WKDW�GR�LPSDFW�WKH�FRQGLWLRQ�RI�WKH�ULYHU�ZLOO�EH�
PHQWLRQHG��7KRVH�LVVXHV�PD\ �QRW�EH�DGGUHVVDEOH�E\ �WKH�
H[ LVWLQJ�&RUSV·�( FRV\ VWHP�5HVWRUDWLRQ�SURJUDP�IXQGLQJ��
KRZHYHU��WKH\ �PD\ �EH�GLVFXVVHG�LQ�WKH�FRQWH[ W�RI�DQ�
RYHUDUFKLQJ�ZDWHUVKHG�HFRV\ VWHP�SODQ��

: KLOH�IXQGLQJ�KXUGOHV�ZLOO�UHPDLQ�IRU�D�VFLHQWLILFDOO\ �
VXSSRUWDEOH�DSSURDFK�WR�HFRV\ VWHP�UHVWRUDWLRQ�HYHQ�
DIWHU�D�FRQVHQVXV�LV�UHDFKHG��VHH�LQVHW���WKH�KXUGOHV�DUH�
QRW�LQVXUPRXQWDEOH��7KH�&RUSV·�SURJUDP�FDQ�EH�DPHQGHG�
WR�VDWLVI\ �WKH�FRQFHUQV�RI�WKH�QRQ�IHGHUDO�SDUWQHUV�DQG�
VFLHQWLILF�H[ SHUWV��DQG�WKXV��EHFRPH�VFLHQWLILFDOO\ �DQG�
ILVFDOO\ �VXSSRUWDEOH��,I�WKLV�GRHV�QRW�RFFXU��WKHUH�ZLOO�EH�
IHZ��LI�DQ\ ��SURMHFWV�JHQHUDWHG�IURP�WKH�FXUUHQW�SURJUDP��
&RQVHTXHQWO\ ��WKH�SXEOLF�DQG�WKH�ULYHU�ZLOO�EH�SRRUHU�IRU�
LW��DQG�ZLOO�KDYH�PLVVHG�D�JROGHQ�RSSRUWXQLW\ �WR�FRUUHFW�
GHFDGHV�RI�GHJUDGDWLRQ�RI�WKLV�QDWLRQDO�UHVRXUFH��
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1H[ W�6WHSV�

2KLR�5LYHU�)RXQGDWLRQ�LV�DWWHPSWLQJ�WR�FUHDWH�D�ZRUNDEOH�
IUDPHZRUN�IRU�UHDO�HQYLURQPHQWDO�HQKDQFHPHQW�RQ�WKH�2KLR�
5LYHU��7KLV�GRFXPHQW�LV�QRW�LQWHQGHG�WR�UHSODFH�WKH�&RUSV�
SURJUDP��EXW�WR�ZRUN�ZLWK�LW�DQG�LPSURYH�XSRQ�LW��,W�LV�WKH�
EHJLQQLQJ�RI�D�SURFHVV�ZKLFK�FRQWLQXHV�ZLWK�GLVFXVVLRQ�RI�WKH�
FRQWHQWV�RI�WKLV�SDSHU��WKH�&RUSV�GRFXPHQW��DQG�RWKHU�FRQFHUQV�
ZH�PXVW�IDFH�WR�FUHDWH�D�YLDEOH�DQG�KHDOWK\ �2KLR�5LYHU�
( FRV\ VWHP��

,QSXW�RQ�WKLV�GRFXPHQW�IURP�JRYHUQPHQW�DJHQFLHV��FRQVHUYDWLRQ�
JURXSV��ORFDO�UHVLGHQWV��DQG�RWKHUV�LV�WKH�IRXQGDWLRQ�IRU�
FRQWLQXHG�LPSURYHPHQW�RI�WKH�XQLILHG�FRQVHUYDWLRQ�HIIRUWV�IRU�
WKH�2KLR�5LYHU��,I�\ RX�KDYH�DQ\ WKLQJ�WR�DGG��LQFOXGLQJ�
LQIRUPDWLRQ�IRU�H[ LVWLQJ�VHFWLRQV��DGGLWLRQDO�DFWLRQ�LWHPV��RU�QHZ�
DUHDV�ZH�VKRXOG�IRFXV�RQ��SOHDVH�VHQG�\ RXU�FRPPHQWV��7KH�
FRPPHQWV�ZLOO�EH�LQFOXGHG�LQ�VXEVHTXHQW�UHYLVLRQV��7KH�QH[ W�
UHYLVLRQ�LV�DQWLFLSDWHG�LQ�-DQXDU\ ��� � � � ��: DWHUVKHG�PHHWLQJV�ZLOO�
DOVR�EH�KHOG�LQ�VSULQJ��� � � � ��WR�HQJDJH�LQ�IXUWKHU�GLVFXVVLRQ�RI�
WRSLFV��LVVXHV��SURMHFWV��DQG�RWKHU�LVVXHV�PHQWLRQHG�LQ�WKLV�SDSHU��

�
6HQG�FRPPHQWV�E\ �' HFHPEHU�� �

���

�WR��
�
2KLR�5LYHU�)RXQGDWLRQ�
DWWQ��5LFK�&RJHQ�
� � � � �&ODVVLF�' ULYH�
&LQFLQQDWL��2KLR�� � � � � �
�
)D[ ���� � � �� � � �� � � � �
�
FRPPHQWV�FDQ�EH�VHQW�E\ �H�PDLO�WR��
UFRJHQ# RKLRULYHUDGYRFDF\ �RUJ�
�
�
�
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,QWURGXFWLRQ�

7R�GHILQH�D�VFLHQFH�EDVHG�SURJUDP��ZH�ILUVW�ORRN�WR�ZKDW�WKH�
ULYHU�ZDV�DQG�QRZ�LV��,Q�WKH�FRXUVH�RI�OHVV�WKDQ�RQH�KXQGUHG�
\ HDUV�ZH�KDYH�GUDVWLFDOO\ �FKDQJHG�WKH�FKDUDFWHU�DQG�FRQGLWLRQ�RI�
WKH�2KLR�5LYHU��7KHUH�ZDV�D�WLPH�ZKHQ�D�SHUVRQ�FRXOG�ZDON�
DFURVV�SODFHV�ZKHUH�LW�ZDV�RQO\ �DERXW�RQH�IRRW�GHHS��%XW�WKDW�LV�
QR�ORQJHU�WKH�FDVH��,Q�PDQ\ �SODFHV�LW�LV�PRUH�WKDQ�WZHQW\ �IHHW�
GHHS�DQG�KDV�D�PLQLPXP�� �IRRW�FKDQQHO�PDLQWDLQHG�E\ �WKH�
8QLWHG�6WDWHV�$UP\ �&RUSV�RI�( QJLQHHUV�IRU�FRPPHUFLDO�QDYLJDWLRQ�
SXUSRVHV��7R�DVVLVW�LW�LQ�DFKLHYLQJ�LWV�QDYLJDWLRQ�JRDOV�WKH�&RUSV�
DOVR�FRQVWUXFWHG�� � �KLJK�OLIW�GDPV��

7KH�UHVXOWV�RI�QDYLJDWLRQ�DFWLYLWLHV�RQ�WKH�ULYHU��VXFK�DV�WKH�GDPV�
DQG�GUHGJLQJ��KDYH�FRPH�DW�D�KLJK�FRVW�WR�WKH�ULYHU��+DELWDW�
GHVWUXFWLRQ�RU�GHJUDGDWLRQ��VSHFLHV�H[ WLQFWLRQ��K\ GURORJ\ �
LQWHUUXSWLRQ��DQG�PLJUDWLRQ�LQWHUUXSWLRQ�DUH�MXVW�VRPH�RI�WKH�
HIIHFWV��+RZHYHU��EHFDXVH�WKH�ULYHU�LV�QRW�SK\ VLFDOO\ �WKH�VDPH�
ULYHU�LW�RQFH�ZDV��UHVWRUDWLRQ�WR�LWV�IRUPHU�VHOI�LV�QRW�SUDFWLFDO��
$OVR��WR�KDSKD] DUGO\ �UHSODFH�DVVHWV�WKDW�QR�ORQJHU�H[ LVW�LV�IDLOXUH�
WR�VHH�WKH�IRUHVW�IRU�WKH�WUHHV��

$�VFLHQWLILF�HIIRUW�DW�DQ\ �FRPSUHKHQVLYH�UHVWRUDWLRQ�RI�WKH�ULYHU�
VKRXOG�ORRN�DW�WKH�SURFHVVHV�DQG�IXQFWLRQ�RI�WKH�ULYHU�WKDW�KDYH�
EHHQ�UHPRYHG�RU�DOWHUHG��,Q�DQDO\ ] LQJ�DQG�DVVHVVLQJ�WKHVH�
FKDQJHV�ZH�FDQ�WKHQ�ORRN�WR�KDELWDW�DQG�VSHFLHV�LVVXHV����

$�FRPSUHKHQVLYH�SURJUDP�PXVW�DOVR�KDYH�D�ORQJ�WHUP�
PRQLWRULQJ��DVVHVVPHQW��DQG�PDLQWHQDQFH�FRPSRQHQW��
8OWLPDWHO\ ��WKH�SURJUDP·V�VXFFHVV�ZLOO�EH�GLUHFWO\ �GHSHQGHQW�
XSRQ�PRQLWRULQJ�DQG�PDLQWHQDQFH�RI�DQ\ �SURMHFWV��,W�ZLOO�EH�
LPSRUWDQW�WR�KDYH�RYHUVLJKW�RI�SURJUDP�DFWLYLW\ �XQGHU�WKH�
ZDWFKIXO�H\ HV�RI�RQH�DJHQF\ ���+DYLQJ�WKH�UHVSRQVLELOLW\ �XQGHU�RQH�
DJHQF\ ·V�SXUYLHZ�ZLOO�DYRLG�WKH�RWKHUZLVH�LQHYLWDEOH�EUHDNGRZQ�
RI�WKH�SURJUDP�GXH�WR�RQH�RU�PRUH�SURMHFW�SDUWQHUV·�IDLOXUH�WR�
PRQLWRU�WKHLU�UHVSHFWLYH�SURMHFW�V���

,Q�FRQMXQFWLRQ�ZLWK�HVWDEOLVKPHQW�RI�D�ORQJ�WHUP�SURJUDP��LW�LV�
LPSHUDWLYH�WKDW�WKH�UHJXODWRU\ �SURJUDP�IRU�WKH�ULYHU�EH�UHYLHZHG��
&XUUHQWO\ ��DFWLYLWLHV�SHUPLWWHG�XQGHU�WKH�SURJUDP�DUH�
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FXPXODWLYHO\ �LPSDFWLQJ�WKH�ULYHU�FRUULGRU���)RU�H[ DPSOH��VDQG�DQG�
JUDYHO�PLQLQJ�FRQWLQXHV�XQDEDWHG�LQ�WKH�ULYHU��7KH�VXSSRVHG�
SDQDFHD�RIIHUHG�LV�WKH�DIIL[ DWLRQ�RI�FRQGLWLRQV�WR�DQ�RSHUDWLQJ�
SHUPLW��( [ SORUDWLRQ�RI�DOWHUQDWLYHV��DV�HPSOR\ HG�LQ�RWKHU�SDUWV�RI�
WKH�FRXQWU\ ��LV�QRW�EHLQJ�FRQGXFWHG�E\ �WKH�UHJXODWLQJ�RU�WKH�
UHJXODWHG�FRPPXQLW\ ��7KH�UHVXOWV�DUH��DQG�ZLOO�FRQWLQXH�WR�EH��
RQJRLQJ�LQVXOWV�WR�2KLR�5LYHU�KDELWDW��)RU�HYHU\ �VWHS�IRUZDUG�RQ�
HFRV\ VWHP�UHVWRUDWLRQ�WKHUH�ZLOO�EH�D�VWHS�EDFN��

)XUWKHUPRUH��HIIHFWV�RI�EDUJH�IOHHWLQJ�DQG�RWKHU�SHUPLWWHG�
DFWLYLWLHV�DUH�EHLQJ�MXGJHG�E\ �HQYLURQPHQWDO�VWXGLHV�WKDW�DUH��LQ�
PDQ\ �FDVHV��PRUH�WKDQ�WZR�GHFDGHV�ROG��7R�FRQWLQXH�WR�SHUPLW�
DFWLYLWLHV�EDVHG�XSRQ�ROG�LQIRUPDWLRQ��HVSHFLDOO\ �ZKHUH�QHZ�
LQIRUPDWLRQ�H[ LVWV��LV�LQH[ FXVDEOH���7KHVH�DQDO\ VHV�QHHG�WR�EH�
XSGDWHG��DQG�SODQQLQJ�DQG�UHJXODWRU\ �IXQFWLRQV�VKRXOG�QR�ORQJHU�
UHO\ �XSRQ�WKHVH�VWXGLHV���

,I�WKLV�LV�WR�EH�D�ULYHU�UHERUQ�WKHQ�LW�PXVW�QRW�EH�PDQDJHG�DV�LW�
KDV�EHHQ�LQ�WKH�SDVW��,W�UHTXLUHV�D�QHZ�ZD\ �RI�WKLQNLQJ��* UHDWHU�
HFRQRPLF�JURZWK�RSSRUWXQLWLHV�RI�WRPRUURZ�IRU�WKH�2KLR�5LYHU�
DUH�QRW�JRLQJ�WR�EH�QDYLJDWLRQ�DQG�LQGXVWU\ �UHODWHG��EXW�GULYHQ�E\ �
LQFUHDVHG�UHFUHDWLRQ��UHVLGHQWLDO�DQG�FRPPHUFLDO�GHYHORSPHQW��

$Q�( FRV\ VWHP�0 DQDJHPHQW�3ODQ�

7KH�FXPXODWLYH�HIIHFWV�RI�PDQ\ �SURMHFWV��ODUJH�DQG�VPDOO��KDYH�
ZURXJKW�SURIRXQG�FKDQJHV�XSRQ�WKH�KDELWDW��ZDWHU�TXDOLW\ ��DQG�
VSHFLHV�GLYHUVLW\ �LQ�WKH�2KLR�5LYHU�DQG�LWV�ZDWHUVKHG���7KH�GDPV�
DQG�WKHLU�RSHUDWLRQV��FRPPHUFLDO�DQG�UHFUHDWLRQDO�WUDIILF�DQG�
WKHLU�VXSSRUW�IDFLOLWLHV�LQFOXGLQJ�KDUERUV��PDULQDV�DQG�IOHHWLQJ�
DUHDV��VDQG�DQG�JUDYHO�GUHGJLQJ��PDLQWHQDQFH�GUHGJLQJ��ULSDULDQ�
GHYHORSPHQW��DQG�WULEXWDU\ �DOWHUDWLRQV�KDYH�FKDQJHG�WKH�QDWXUDO�
OLIH�F\ FOH�RI�WKH�ULYHU�DQG�DOO�OLIH�LQ�LWV�ZDWHUVKHG��

7KH�&RUSV·�DXWKRUL] HG�SURJUDP�ODFNV�DQ�RYHUDOO�HFRV\ VWHP�
PDQDJHPHQW�SODQ��ZKLFK�VKRXOG�LQFOXGH�RQJRLQJ�PRQLWRULQJ��
JRDOV�DQG�RWKHU�DFWLYLWLHV�EH\ RQG�WKH�FRPSOHWLRQ�RI�SURMHFWV��
: LWKRXW�VXFK�D�SODQ�WKH�LQWHUDFWLRQ�RI�SURMHFWV�RI�GLIIHUHQW�
SURJUDPV�XQGHU�GLIIHUHQW�VWDWH�DQG�IHGHUDO�DJHQFLHV�FDQQRW�EH�
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GHVLJQHG�RU�PRQLWRUHG��UHVXOWLQJ�LQ�XQLQWHQGHG�FRQVHTXHQFHV�
UHVXOWLQJ�IURP�LQDSSURSULDWH�SURMHFWV�RU�DEVHQFH�RI�PDLQWHQDQFH��

7KH�&RUSV·�SURJUDP�LV�RQH�RI�PDQ\ �SURJUDPV�WKDW�ZRXOG�EH�
QHFHVVDU\ �WR�LPSURYH�WKH�2KLR�5LYHU�HFRV\ VWHP��,W�LV�FRQFHLYDEOH�
WKDW�WKH�VXFFHVV�RI�WKDW�SURJUDP�FDQ�EH�DLGHG�E\ �HIIRUWV�DIIRUGHG�
E\ �RWKHU�H[ LVWLQJ�SURJUDPV��%XW�DQ�RYHUDUFKLQJ�SURJUDP�LV�
QHHGHG�WR�PDNH�VXUH�GLIIHUHQW�SURJUDPV�DQG�SURMHFWV�ZRUN�
VHDPOHVVO\ �WRJHWKHU�DQG�XQIRUHVHHQ�SUREOHPV�DUH�PLQLPL] HG��
7KH�LQWHUDFWLRQ�RI�DQ\ �SURMHFWV�PXVW�EH�SODQQHG�DQG�FRQVLGHUHG�
WR�DYRLG�WKH�SRVVLELOLW\ �RI�XQLQWHQGHG�FRQVHTXHQFHV�IURP�
XSVWUHDP�SURMHFWV��

8QOLNH�RWKHU�UHVWRUDWLRQ�SURMHFWV�EHLQJ�GLVFXVVHG�RU�
LPSOHPHQWHG�DURXQG�WKH�FRXQWU\ ��WKH�2KLR�5LYHU�SURJUDP�
VWUHWFKHV�DFURVV�PDQ\ �GLIIHUHQW�VWDWH�DQG�IHGHUDO�DJHQF\ �
MXULVGLFWLRQV��$V�FXUUHQWO\ �VWUXFWXUHG��EDVHG�XSRQ�WKH�GLIIHUHQW�
SROLF\ �LQWHUSUHWDWLRQ�E\ �WKH�WKUHH�&RUSV�' LVWULFWV�LQ�WKH�
ZDWHUVKHG��DQG�WKH�LQWHUHVWV�RI�PDQ\ �RWKHU�DJHQFLHV��DQ�
DOWHUQDWLYH�PHWKRGRORJ\ �RU�JRYHUQLQJ�VWUXFWXUH�PXVW�EH�
FRQVLGHUHG�IRU�DQ\ �FKDQFH�RI�SURJUDP�VXFFHVV�����

7R�DVVLVW�LQ�WKH�LPSOHPHQWDWLRQ�RI�DQ\ �HFRV\ VWHP�UHVWRUDWLRQ�
SURJUDP��DQG�WR�DOVR�LPSURYH�XSRQ�WKH�HQYLURQPHQWDO�
PDQDJHPHQW�RI�WKH�HQWLUH�2KLR�5LYHU�HFRV\ VWHP��DQ�HFRV\ VWHP�
PDQDJHPHQW�SODQ��VLPLODU�WR�WKDW�FUHDWHG�IRU�WKH�8SSHU�
0 LVVLVVLSSL�5LYHU�VKRXOG�EH�FRQVLGHUHG���

5HJXODWRU\ �3HUPLW�3URJUDP�

' HDWK�E\ �D�WKRXVDQG�FXWV�LV�DQ�DSW�DQDORJ\ �ZKHQ�GHVFULELQJ�KRZ�
ULYHUV�FDQ�EH�DIIHFWHG�E\ �QRW�RQH�GLVFUHWH�SURMHFW�EXW�E\ �WKH�
FXPXODWLYH�HIIHFWV�RI�PDQ\ ��,Q�RUGHU�IRU�DQ\ �UHVWRUDWLRQ�SURMHFW�
RU�SURJUDP�WR�EH�VXFFHVVIXO�LW�ZLOO�EH�QHFHVVDU\ �IRU�GHYHORSPHQW�
DQG�RSHUDWLRQDO�DFWLYLWLHV�LQ�WKH�IXWXUH�WR�EH�SODQQHG��2WKHUZLVH��
WKH�LQGLVFULPLQDQW�IOHHWLQJ�RI�EDUJHV��ULSDULDQ�GHYHORSPHQW��DQG�
GUHGJLQJ�ZLOO�REIXVFDWH�DQ\ �EHQHILWV�IORZLQJ�IURP�D�UHVWRUDWLRQ�
HIIRUW��&KDQJLQJ�WKH�IHH�VWUXFWXUH�IRU�WKH�VWDWH�� � � �DQG�IHGHUDO�
� � � �SURJUDPV�WR�EHWWHU�DVVRFLDWH�WKH�SURMHFW�ZLWK�WKH�SRWHQWLDO�
RU�DFWXDO�HQYLURQPHQWDO�KDUP�PD\ �EH�D�JRRG�ILUVW�VWHS��+RZHYHU��
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WKH�ILUVW�DQG�EHVW�FKHFN�DQG�EDODQFH�ZLOO�EH�IRU�ULYHU�FRPPXQLWLHV�
WR�XSGDWH�ORFDO�] RQLQJ�DQG�EHWWHU�SODQ�WKHLU�ULYHULQH�
GHYHORSPHQW��UHVWRUDWLRQ��DQG�SURWHFWLRQ��

%DUJH�7UDIILF�DQG�%DUJH�) OHHWLQJ�

%DUJH�WUDIILF�LPSDFWV�RQ�DTXDWLF�ELRWD�LV�D�VXEMHFW�WKDW�KDV�EHHQ�
VWXGLHG�H[ WHQVLYHO\ �E\ �WKH�&RUSV�DQG�RWKHUV��* ORPDQ�� � � � ��0 LOOHU�
HW�DO��� � � � ���0 DQ\ �LPSDFW�W\ SHV�KDYH�EHHQ�LGHQWLILHG��KRZHYHU�
WKH�H[ WHQW�RI�LPSDFWV�KDV�QRW�EHHQ�H[ WHQVLYHO\ �DQDO\ ] HG��6HYHUDO�
LPSDFW�W\ SHV�DUH�GHSHQGHQW�XSRQ�VHDVRQ��IORZ�VWDJH��DQG�ORFDO�
FRQGLWLRQV��ZKLOH�RWKHUV�DUH�FRQVWDQW��,PSDFWV�LQFOXGH�EXW�DUH�
QRW�OLPLWHG�WR�WKH�IROORZLQJ��

·  3URSHOOHU�HQWUDLQPHQW�DQG�GLVUXSWLRQ�RI�VXUIDFH�IORDWLQJ�
DQG�PLG�ZDWHU�HJJV�DQG�ODUYDH�

·  3URSHOOHU�LQGXFHG�DGXOW�PRUWDOLW\ �
·  0 RUWDOLW\ �RI�ILVK�GLVORGJHG�IURP�ZLQWHU�YHORFLW\ �VKHOWHUV�
·  ' LVUXSWLRQ�RI�VKRUHOLQH�QHVWLQJ�E\ �EDUJH�ZDNHV�
·  6LOWDWLRQ�RQ�PXVVHOV�DQG�RWKHU�EHQWKLF�ELRWD�LQFOXGLQJ�

DTXDWLF�YHJHWDWLRQ�EHGV�WKDW�DUH�LPSDFWHG�E\ �WXUELGLW\ �
DQG�UH�VXVSHQVLRQ�RI�QHDU�VKRUH�VHGLPHQWV��ZKLFK�UHWDUGV�
OLJKW�SHQHWUDWLRQ�DQG�SURKLELWV�JHUPLQDWLRQ�RI�PDQ\ �
VXEPHUJHG�DTXDWLF�SODQWV�

·  6SLOOV�RI�SROOXWDQWV�IURP�EDUJHV�DQG�ORDGLQJ�GRFNV�
·  ' LUHFW�SK\ VLFDO�LPSDFWV�RI�EDUJHV�DQG�SURSHOOHU�WKUXVW�RQ�

EHQWKLF�ELRWD��HVSHFLDOO\ �PXVVHOV�
�

7KHUH�DUH�QXPHURXV�EDUJH�IOHHWLQJ�DUHDV�WKURXJKRXW�WKH�PDLQ�
VWHP�RI�WKH�2KLR�5LYHU�DQG�PDMRU�WULEXWDULHV��PDLQO\ �DVVRFLDWHG�
ZLWK�FRDO�SRZHUHG�HOHFWULFDO�JHQHUDWLQJ�VWDWLRQV��PLQHUDO�
SURGXFHUV��DQG�FRPPHUFLDO�SRUWV��6LQFH�IOHHWLQJ�LV�JHQHUDOO\ �LQ�
VKDOORZ�VKRUHOLQH�DUHDV��VXEVWDQWLDO�LPSDFWV�FDQ�RFFXU�WR�PXVVHO�
EHGV��DTXDWLF�YHJHWDWLRQ�EHGV��DQG�VKRUHOLQH�ILVK�VSDZQLQJ�
KDELWDW�ZKHQ�WKHVH�IOHHWLQJ�DUHDV�DUH�GHYHORSHG�DQG�GUHGJHG��
3K\ VLFDO�LPSDFWV�RI�WRZ�WUDIILF�DUH�LQWHQVLILHG�DURXQG�WKHVH�DUHDV��
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$JJUHJDWH�' UHGJLQJ�

0 XFK�RI�WKH�XSSHU�2KLR�5LYHU�LV�IHG�E\ �JODFLDO�RXWOHW�VWUHDPV��
FDUU\ LQJ�JODFLDO�WLOO�PDWHULDO�LQFOXGLQJ�VDQG�DQG�JUDYHO��LQWR�WKH�
2KLR��&RPPHUFLDO�H[ WUDFWLRQ�RI�WKLV�DJJUHJDWH�IURP�WKH�2KLR�
5LYHU�KDV�EHHQ�RFFXUULQJ�IRU�WKH�ODVW�KXQGUHG�\ HDUV��&XUUHQW�
WHFKQRORJ\ �DOORZV�IRU�D�VLQJOH�GUHGJH�XQLW�WR�UHPRYH�XS�WR�� � � �
WRQV�RI�GUHGJHG�DJJUHJDWH�SHU�KRXU��7KLV�SURGXFWLRQ�UDWH�ILOOV�
WZR�EDUJHV�SHU�GD\ ���

7KHUH�DUH�WZR�W\ SHV�RI�GUHGJH�LQ�FRPPRQ�XVH�WRGD\ ��&ODPVKHOO�
GUHGJHV�DUH�VLPLODU�WR�( FNPDQ�RU�3HWHUVHQ�VXEVWUDWH�VDPSOHUV�
IDPLOLDU�WR�DTXDWLF�ELRORJLVWV��WZR�EXFNHWV�WKDW�VQDS�WRJHWKHU�WR�
FROOHFW�PDWHULDO��2QH�RU�PRUH�FODPVKHOO�GUHGJHV�PD\ �EH�XVHG�RQ�
D�GUHGJLQJ�EDUJH��/ DGGHU�GUHGJHV�KDYH�D�V\ VWHP�RI�EXFNHWV�RQ�D�
ERRP�WKDW�H[ WHQGV�WR�WKH�ULYHU�ERWWRP��7KHVH�GUHGJHV�FDQ�
UHPRYH�PDWHULDO�XS�WR�� � �IHHW�EHORZ�WKH�VXUIDFH��

' UHGJLQJ�DFWLYLWLHV�GR�GLUHFW�GDPDJH�WR�EHQWKLF�KDELWDW�DQG�
FRPPXQLWLHV�IURP�GLVUXSWLRQ�DQG�UHPRYDO�RI�KDELWDW�DQG�
PDWHULDOV��0 DQ\ �RI�WKH�HIIHFWV�FLWHG�LQ�WKH�VHFWLRQV�RQ�KDELWDW�FDQ�
EH�UHODWHG�WR�GUHGJLQJ�DFWLYLW\ ��7KH�GUHGJHV�FUHDWH�GHHS��K\ SR[ LF�
DUHDV�LQ�WKH�ERWWRP�RI�WKH�ULYHU��HIIHFWLYHO\ �GHDG�] RQHV�ZKHUH�
R[ \ JHQ�OHYHOV�DUH�WRR�ORZ�WR�VXSSRUW�PRVW�DTXDWLF�OLIH��7KH�
DFWLYLWLHV�UH�VXVSHQG�VHGLPHQWV��UDSLGO\ �UHWXUQLQJ�QXWULHQWV�
ORFNHG�LQ�UHODWLYHO\ �VORZ�VHGLPHQW�WURSKLF�F\ FOHV�WR�WKH�ZDWHU�
FROXPQ�ZKHUH�WKH\ �FDQ�FRQWULEXWH�WR�HXWURSKLFDWLRQ��2WKHU�
SROOXWDQWV��LQFOXGLQJ�PDQ\ �SHUVLVWHQW�FKHPLFDOV�WKDW�DUH�QR�
ORQJHU�XVHG�LQ�WKH�DUHD��FDQ�EH�UHVXVSHQGHG�DQG�FDXVH�
HQYLURQPHQWDO�SUREOHPV�LQFOXGLQJ�ZDWHU�TXDOLW\ �GHJUDGDWLRQ��
KXPDQ�KHDOWK�SUREOHPV��RU�' ( / 7�DQRPDOLHV�LQ�ILVK��

7KH�GUHGJLQJ�DFWLYLWLHV�DOVR�UHTXLUH�SURFHVVLQJ�DQG�GLVWULEXWLRQ�
IDFLOLWLHV��$JJUHJDWHV�DUH�ZDVKHG��FUXVKHG��VRUWHG�E\ �VL] H��VWRUHG��
DQG�GLVWULEXWHG�LQ�IDFLOLWLHV�ORFDWHG�RQ�WKH�EDQNV�RU�LQ�WKH�ULYHU�
LWVHOI��7KLV�WDNHV�D�ODUJH�DPRXQW�RI�HTXLSPHQW��IXHO��DGGLWLRQDO�
EDUJHV��IOHHWLQJ�VLWHV��DQG�HQHUJ\ ��,PSDFWV�IURP�WKH�SURFHVVLQJ�
LQFOXGH�ULSDULDQ�KDELWDW�ORVV��LQFUHDVHG�HURVLRQ��VLOWDWLRQ��DQG�
GRZQVWUHDP�VHGLPHQW�WUDQVSRUW��DFFLGHQWDO�EXW�LQHYLWDEOH�IXHO�
DQG�FKHPLFDO�VSLOOV��DQG�QHJDWLYH�HIIHFWV�DVVRFLDWHG�ZLWK�ODUJH�
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EDUJHV�DQG�WXJ�RSHUDWLRQV��$V�VLJQLILFDQW�DV�WKH\ �DUH��WKH�LPSDFWV�
RI�DFWXDO�DJJUHJDWH�UHPRYDO�FDQ�EH�RYHUVKDGRZHG�E\ �WKH�
VHFRQGDU\ �HIIHFWV�RI�WUDQVSRUWLQJ��VWRULQJ��DQG�SURFHVVLQJ�WKH�
PDWHULDO��

3ROOXWLRQ�

$OWKRXJK�EH\ RQG�WKH�VFRSH�RI�WKH�FXUUHQW�SURJUDP��D�GLVFXVVLRQ�
RI�SROOXWLRQ�LV�QHFHVVDU\ ��( YHQ�LI�KDELWDW�LV�GUDVWLFDOO\ �LPSURYHG��
ZDWHU�TXDOLW\ �FDQQRW�EH�QHJOHFWHG��0 DUJLQDO�ZDWHU�TXDOLW\ �
LPSURYHPHQW�PD\ �FRPH�IURP�KDELWDW�ZRUN��KRZHYHU��UHDO�
LPSURYHPHQW�PXVW�FRPH�IURP�RWKHU�VRXUFHV���

&XUUHQWO\ ��ILVKLQJ�DQG�VZLPPLQJ�DGYLVRULHV�UXQ�WKH�FRXUVH�RI�WKH�
ULYHU��: KHWKHU�FDXVHG�E\ �FRQWDPLQDWLRQ�IURP�DWPRVSKHULF�
GHSRVLWLRQ�RI�PHUFXU\ ��RU�IHFDO�FROLIRUP�IURP�FRPELQHG�VHZHU�
RYHUIORZV��WKH\ �DUH�LPSDFWV�WKDW�ZLOO�KDYH�WR�EH�DGGUHVVHG��
$GGLWLRQDOO\ ��UXQRII�IURP�URDGZD\ V�DQG�DJULFXOWXUDO�SURSHUWLHV�LV�
D�ZDWHUVKHG�SUREOHP�ZLWK�LPSDFWV�IHOW�ORFDOO\ �DQG�UHJLRQDOO\ ��7KH�
2KLR�5LYHU�FRQWULEXWHV�DSSUR[ LPDWHO\ �� � � �RI�WKH�IORZ�RI�WKH�
0 LVVLVVLSSL�5LYHU��DQG�KDV�EHHQ�LGHQWLILHG�DV�D�PDMRU�VRXUFH�RI�
QXWULHQWV��7KLV�QXWULHQW�FRQWULEXWLRQ�LV��LQ�SDUW��D�SRWHQWLDO�VRXUFH�
RI�QXWULHQW�GHSRVLWLRQ�DW�WKH�PRXWK�RI�WKH�0 LVVLVVLSSL�ZKHUH�D�
GHDG�] RQH�KDV�EHHQ�VWHDGLO\ �JURZLQJ��

5LYHULQH�+DELWDW�' LYHUVLW\ �

$�KHDOWK\ �GLYHUVH�ULYHU�HFRV\ VWHP�FRQVLVWV�RI�LQWHUWZLQHG�KDELWDW�
W\ SHV�DQG�PXOWLSOH�WURSKLF�OHYHOV��7KHVH�KDELWDWV�LQFOXGH�
ERWWRPODQG�KDUGZRRG�IORRGSODLQV��ZHWODQGV�DQG�ULFK�ULSDULDQ�
KDELWDWV�OHDGLQJ�WR�ULYHUV·�HGJH��7KHVH�KDELWDWV�DUH�HVVHQWLDO�IRU�
JRRG�ZDWHU�TXDOLW\ �DQG�D�KHDOWK\ �ULYHULQH�V\ VWHP�RI�PHDQGHULQJV��
GHEULV��LVODQGV��VDQGEDUV��GHHS�UXQV�DQG�ULIIOHV�DPRQJ�RWKHU�
FKDUDFWHULVWLFV��( DFK�RI�WKHVH�KDELWDW�W\ SHV�VXSSO\ �VRPH�EDVLF�
IXQFWLRQ�IRU�QXWULHQW�F\ FOLQJ��DTXDWLF�LQYHUWHEUDWHV��DQG�DTXDWLF�
DQG�WHUUHVWULDO�ZLOGOLIH����

7KH�G\ QDPLF�HQYLURQPHQW�RI�WKH�ULYHU�VHUYHV�PXOWLSOH�WURSKLF�
OD\ HUV��' HEULV�DQG�LWV�DFFRPSDQ\ LQJ�GHWULWXV�VHUYH�DV�VXEVWUDWH�
IRU�EDFWHULDO�FRORQLHV�RIWHQ�IHG�XSRQ�E\ �DTXDWLF�PLFUR��DQG�
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PDFURLQYHUWHEUDWHV��7KH�PDFURLQYHUWHEUDWHV�VXFK�DV�DPSKLSRGV�
DQG�DTXDWLF�LQVHFWV�XVH�ULIIOHV�DQG�PDFURSK\ WHV�DV�UHIXJH��5LIIOHV�
DQG�PDFURSK\ WHV�KHOS�R[ \ JHQDWH�WKH�ULYHU�DOORZLQJ�IXUWKHU�
QXWULHQW�F\ FOLQJ��7KHVH�PDFURLQYHUWHEUDWHV�LQ�WXUQ�VHUYH�DV�IRRG�
VRXUFHV�IRU�MXYHQLOH�ILVK�RIWHQ�VSDZQHG�ZLWKLQ�WKH�PDFURSK\ WH�
EHGV��ULIIOHV��RU�GHHS�SRROV��$OO�RI�WKHVH�KDELWDWV�VHUYH�DV�UHIXJH�
IRU�WKHVH�VDPH�ILVK�DQG�WKHLU�ODUJHU�ILVK�DQG�ZLOGOLIH�SUHGDWRUV��
7KH�LVODQG�KDELWDWV��VDQGEDUV��DQG�GHHS�UXQV�DOVR�VHUYH�DV�UHIXJH�
IRU�DTXDWLF�ZLOGOLIH�DQG�SUHGDWRUV��SDUW�RI�WKH�FRPSOH[ ��
LQWHUZRYHQ�WURSKLF�OHYHOV��

,Q�PDQ\ �SODFHV�ZLWKLQ�WKH�2KLR�ULYHU�WKHVH�UHIXJH�DUHDV�DQG�IRRG�
VRXUFHV�KDYH�EHHQ�GLVUXSWHG��GLVWXUEHG��RU�UHPRYHG��WKXV�
GHVWUR\ LQJ�WKH�FKDLQ�RI�QXWULHQWV�DQG�WURSKLF�OD\ HUV�WKDW�VKRXOG�
IXQFWLRQ�LQ�WKH�ULYHU��2KLR�VWUHDPV�SURYLGH�KDELWDW�WR�� �� � � �
VSHFLHV�RI�DTXDWLF�ZLOGOLIH��6DQGHUV�� � � � ���,PSRXQGPHQWV��
FKDQQHOL] DWLRQ��ORVV�RI�ULYHU�LVODQGV��DQG�GDPDJH�WR�WKH�ULSDULDQ�
] RQHV�KDYH�UHVXOWHG�LQ�LQFUHDVHG�HURVLRQ�DQG�VLOWDWLRQ��7KH�UHVXOW�
RI�WKLV�KDV�EHHQ�WKH�ORVV�RI�GLYHUVH�KDELWDWV�DQG�DQ�LQFUHDVH�LQ�
VORZ�ZDWHU�H[ FKDQJLQJ�HPED\ PHQWV��

+DELWDW�4XDOLW\ �LQ�7ULEXWDU\ �0 RXWKV�

,PSRXQGPHQW�RI�WKH�2KLR�5LYHU�KDV�UDLVHG�ZDWHU�OHYHOV�WR�
WUDQVIRUP�WULEXWDU\ �PRXWKV�IURP�VWUHDP�HQYLURQPHQWV�WR�ODNH�
OLNH�HQYLURQPHQWV��RIWHQ�IRU�GLVWDQFHV�RI�VHYHUDO�PLOHV�LQWR�WKH�
VWUHDP
V�ORZHU�UHDFKHV��( PED\ PHQWV�FRQILJXUDWLRQ�KDV�LQGXFHG�
FRQVWUXFWLRQ�RI�UHFUHDWLRQDO�PDULQDV��ZKLFK�FDQ�GHJUDGH�KDELWDW�
WKURXJK�LQWHQVLYH�ERDW�XVH�DQG�LQWURGXFWLRQ�RI�SHWUROHXP�
SROOXWDQWV��$�QXPEHU�RI�HPED\ PHQWV�KDYH�VLOWHG�LQ�GXH�WR�VRLO�
UXQRII�DQG�ODFN�RI�IORZ�YHORFLW\ �UHVXOWLQJ�IURP�LPSRXQGPHQW��
$GGLWLRQDOO\ ��VLOW�LV�RIWHQ�GHSRVLWHG�DW�WKH�HPED\ PHQW�PRXWKV�
GXULQJ�SHULRGV�RI�KLJK�IORZ�RQ�WKH�PDLQ�VWHP�RI�WKH�2KLR�5LYHU��
QHFHVVLWDWLQJ�GUHGJLQJ�DFWLYLWLHV��

%RWWRPODQG�DQG�5LSDULDQ�)RUHVWV�

+DUGZRRG�ERWWRPODQG�IRUHVW�DQG�ULSDULDQ�IRUHVW�] RQHV�DUH�
LPSRUWDQW�LQ�LPSURYLQJ�ZDWHU�TXDOLW\ �DQG�ELRGLYHUVLW\ ��,Q�IDFW��WKH�
FRQGLWLRQV�SUHVHQW�LQ�ERWWRPODQG�IRUHVWV�DQG�ULSDULDQ�] RQHV�
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RIWHQ�VXSSRUW�PRUH�VSHFLHV�DQG�LQFUHDVHG�VSHFLHV�GLYHUVLW\ �GXH�
WR�WKH�QXWULHQWV�H[ FKDQJHG�DQG�WKH�VDWXUDWLRQ�RI�WKH�VRLO��0 LWVFK�
	 �* RVVHOLQN�� � � � ���5LYHUVLGH�IRUHVW�KDELWDWV�VHUYH�DV�EXIIHUV�
DEVRUELQJ�QXWULHQWV�DQG�SUHYHQWLQJ�H[ FHVVLYH�VXVSHQGHG�VROLG�
ORDGV�IURP�VLOWLQJ�DQG�FORXGLQJ�ULYHU�ZDWHU��6LPLODUO\ ��KLJK�IORZV�
VXSSO\ LQJ�QXWULHQWV�UHSOHQLVK�WKHVH�KDELWDWV�KHOSLQJ�WR�NHHS�
SURGXFWLYLW\ �KLJK��0 LWVFK�	 �* RVVHOLQN�� � � � ���,Q�JHQHUDO��
KDUGZRRG�ERWWRPODQG�IRUHVW�DQG�ULSDULDQ�IRUHVW�] RQHV�SUHYHQW�
HURVLRQ�DQG�PRGHUDWH�ZDWHU�IORZ�DQG�WHPSHUDWXUH�E\ �KHOSLQJ�WR�
VWRUH�ZDWHU�LQ�KLJK�IORZ�WLPHV��6DQGHUV�� � � � �����

: LWK�WKH�UHPRYDO�RI�WKHVH�IRUHVW�KDELWDWV��WKHUH�LV�DQ�LQFUHDVH�LQ�
HURVLRQ��VLOWDWLRQ��DQG�KLJK�YHORFLW\ �IORZV��7KLV�OHDGV�WR�DQ�
LQFUHDVH�LQ�VXVSHQGHG�VROLGV��VLOWDWLRQ��PXG�DQG�IORZ�YHORFLW\ �
IXUWKHU�HURGLQJ�ULYHU�EDQNV��7KLV�FKDLQ�RI�HYHQWV�PD\ �UHVXOW�LQ�D�
PXGG\ �KLJK�YHORFLW\ �FKDQQHO�ZLWK�OLWWOH�OLJKW�SHQHWUDWLRQ�IRU�
JURZWK�RI�DTXDWLF�PDFURSK\ WHV��,QFUHDVLQJ�QXWULHQW�ORDGV�IURP�
WKH�LQFUHDVHG�HURVLRQ�DQG�ODFN�RI�EXIIHU�] RQH�FDQ�OHDG�WR�
LQFUHDVHG�DOJDO�JURZWK��$OVR�WKH�DTXDWLF�HQYLURQPHQW�LV�OHVV�
VXLWHG�WR�WKH�UHSURGXFWLRQ�RI�VRPH�ILVK�RU�PDFURLQYHUWHEUDWHV�
ZKRVH�HJJV�DQG�ODUYDH�ZRXOG�VPRWKHU�LQ�WKH�VLOWHG�FRQGLWLRQV����

,Q�WKH�2KLR�5LYHU�IORRG�SODLQ��D�W\ SLFDO�KDELWDW�VWUXFWXUH�ZDV�D�
PDWUL[ �RI�ERWWRPODQG�IRUHVW�LQWHUVSHUVHG�ZLWK�FRPSRQHQWV�RI�
RWKHU�ZHWODQG�W\ SHV�VXFK�DV�VORXJKV�DQG�R[ ERZV��0 XFK�RI�WKLV�
KDELWDW�KDV�EHHQ�GUDLQHG�DQG�FOHDUHG�IRU�DJULFXOWXUH��OHDYLQJ�WKH�
UHPDLQGHU�KLJKO\ �IUDJPHQWHG��KRZHYHU��VHYHUDO�KLJK�TXDOLW\ �
QDWXUDO�DUHDV�UHPDLQ��

)UHVKZDWHU�0 XVVHOV�LQ�WKH�2KLR�5LYHU�

)UHVKZDWHU�PXVVHOV�DUH�SURSRUWLRQDOO\ �WKH�PRVW�HQGDQJHUHG�
JURXS�RI�DQLPDOV�LQ�WKH�8QLWHG�6WDWHV��' HVSLWH�WKH�ZDWHU�TXDOLW\ �
LPSURYHPHQWV�LQ�WKH�2KLR�5LYHU��IUHVKZDWHU�PXVVHO�SRSXODWLRQV�
FRQWLQXH�WR�GHFOLQH��7KH�SULPDU\ �FDXVDWLYH�IDFWRU�LQ�WKH�GHFOLQH�
DQG�SUHVHQW�HQGDQJHUHG�VWDWXV�RI�IUHVKZDWHU�PXVVHO�VSHFLHV�LV�
ORVV�RI�KDELWDW��+DELWDW�UHTXLUHPHQWV�IRU�PRVW�VSHFLHV�RI�
IUHVKZDWHU�PXVVHOV�DUH�SRRUO\ �XQGHUVWRRG��3K\ VLFDO�KDELWDW�
LQFOXGHV�DW�D�PLQLPXP�VLOW�IUHH�VXEVWUDWHV�DQG�VLOW�IUHH�ZDWHU��
ZKLFK�LV�JUHDWO\ �DIIHFWHG�E\ �EDUJH�WUDIILF�DV�SUHYLRXVO\ �PHQWLRQHG��
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/ LIH�F\ FOH�UHTXLUHPHQWV�LQFOXGH�D�VSHFLILF�ILVK�KRVW�DW�FULWLFDO�
VWDJHV��

) LVK�0 RYHPHQWV�DQG�0 XVVHO�' LVSHUVDO�

%HIRUH�WKH�LQVWDOODWLRQ�RI�QXPHURXV�GDPV�DORQJ�WKH�2KLR�5LYHU��
ILVK�PRYHPHQW�ZDV�OLNHO\ �FRQWUROOHG�RU�FXUWDLOHG�RQO\ �E\ �IRRG��
HQYLURQPHQWDO�OLPLWDWLRQV��RU�WROHUDQFH�IDFWRUV�DVVRFLDWHG�ZLWK�
VSHFLILF�KDELWDWV�ZLWKLQ�WKH�ULYHU��6XFK�WROHUDQFH�IDFWRUV�PD\ �KDYH�
LQFOXGHG�WHPSHUDWXUH��GLVVROYHG�R[ \ JHQ��RU�UHIXJH�OLPLWDWLRQV��
7KHVH�IDFWRUV�DUH�LQIOXHQFHG�VHDVRQDOO\ �DQG�ILVK�OLIH�F\ FOHV�
LQFOXGLQJ�GLXUQDO�IHHGLQJ�F\ FOHV��UHSURGXFWLRQ��HWF��FKDQJH�LQ�
UHVSRQVH�WR�WKHVH�HQYLURQPHQWDO�IDFWRUV��/ LNHZLVH�PXVVHOV�
UHSURGXFH�DQG�EHKDYH�DFFRUGLQJ�WR�VHDVRQDO�F\ FOHV��0 XVVHO�
ODUYDH�RU�JORFKLGLD�GHSHQG�XSRQ�ILVK�PRYHPHQWV�WR�FRORQL] H�ULYHU�
KDELWDW��7KH�JORFKLGLD�DWWDFK�WKHPVHOYHV�WR�ILVK�JLOOV�RU�ILQV��6RPH�
JORFKLGD�DUH�KRVW�VSHFLILF�UHO\ LQJ�RQ�FHUWDLQ�VSHFLHV�RI�ILVK�WR�
GHYHORS�WKLV�VWDJH�RI�WKH�OLIH�F\ FOH��8SRQ�IXUWKHU�GHYHORSPHQW�WKH�
JORFKLGLD�HYHQWXDOO\ �GURS�WR�WKH�VWUHDP�VXEVWUDWH�FDXVLQJ�QR�
KDUP�WR�WKH�ILVK��2QFH�DWWDFKHG�WR�WKH�VXEVWUDWH��WKH\ �GHYHORS�
DQG�PD\ �OLYH�IRU�� � �\ HDUV��6DQGHUV�� � � � �����

,QFUHDVHG�QXPEHUV�RI�GDPV�LQ�WKH�2KLR�5LYHU�KDYH�SUHYHQWHG�ILVK�
PRYHPHQW�WKXV�SUHYHQWLQJ�ERWK�ILVK�DQG�PXVVHOV�IURP�FRORQL] LQJ�
DQG�JHQHWLFDOO\ �H[ FKDQJLQJ�PDWHULDO�WKURXJKRXW�WKH�ULYHU��7KLV�
KDV�OHG�WR�H[ SDQVHV�RI�ULYHU�ZLWK�IHZ�VSHFLHV�RI�ILVK�RU�PXVVHOV�
DQG�WKH�QHHG�IRU�OHJDO�SURWHFWLRQ�RI�PXVVHOV�WKURXJKRXW�2KLR��
' DPV�SUHYHQW�PLJUDWRU\ �KLJKO\ �PRELOH�ILVK�VSHFLHV�IURP�PRYLQJ�
IUHHO\ �WKURXJKRXW�WKH�ULYHU�WR�H[ SORLW�WKH�YDULHW\ �RI�KDELWDWV�
QHFHVVDU\ �IRU�GLIIHUHQW�SDUWV�RI�WKHLU�OLIH�F\ FOHV��/ RFN�FKDPEHUV�
DQG�KLJK�IORZV�IDFLOLWDWH�ILVK�SDVVDJH�WR�VRPH�H[ WHQW��EXW�WKHLU�
RSHUDWLRQ�LV�JHQHUDOO\ �QRW�GHVLJQHG�WR�IDFLOLWDWH�ILVK�SDVVDJH��DQG�
SDVVDJH�PD\ �QRW�EH�DYDLODEOH�DW�FULWLFDO�WLPHV�LQ�WKH�OLIH�F\ FOHV�RI�
PLJUDWRU\ �ILVKHV��,I�KRVW�ILVKHV�DUH�SUHYHQWHG�IURP�PRYLQJ�
XSVWUHDP�RU�GRZQVWUHDP�GXULQJ�FULWLFDO�OLIH�VWDJHV�RI�PXVVHO�
UHSURGXFWLRQ�DQG�GHYHORSPHQW��WKHQ�WKLV�PHFKDQLVP�RI�
GHYHORSPHQW�DQG�GLVSHUVDO�LV�GLVUXSWHG��
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,QYDVLYH�6SHFLHV�&RQWURO�

,QYDVLYH�SODQWV�DQG�DQLPDOV�LQ�WKH�2KLR�5LYHU�KDYH�WKH�SRWHQWLDO�
WR�GLVSODFH�RU�SUH\ �XSRQ�QDWLYH�VSHFLHV��RIWHQ�UHGXFLQJ�VSHFLHV�
ULFKQHVV�DQG�KDELWDW�TXDOLW\ ��6RPH�VSHFLHV��PRVW�QRWDEO\ �WKH�
] HEUD�PXVVHO��FDQ�KDYH�VLJQLILFDQW�HFRQRPLF�LPSDFWV�DV�ZHOO��
=HEUD�PXVVHOV�DJJUHVVLYHO\ �FRORQL] H�DYDLODEOH�KDUG�VXEVWUDWHV��
7KH\ �DUH�D�VHULRXV�WKUHDW�WR�QDWLYH�PXVVHO�SRSXODWLRQV��DQG�DOVR�
FDQ�EH�H[ WUHPHO\ �FRVWO\ �WR�FRQWURO�RQ�LQGXVWULDO�DQG�PXQLFLSDO�
ZDWHU�LQWDNH�VWUXFWXUHV���

8QIRUWXQDWHO\ ��HOLPLQDWLQJ�D�VSHFLHV�DIWHU�LW�KDV�EHFRPH�
HVWDEOLVKHG�XVXDOO\ �LV�LPSRVVLEOH��+RZHYHU��LW�PD\ �EH�SRVVLEOH�WR�
VORZ�WKH�VSUHDG�RI�WKHVH�XQZDQWHG�VSHFLHV�LQWR�RXU�ZDWHUZD\ V��
%DOODVW�ZDWHU�H[ FKDQJH�LV�RQH�PHWKRG�RI�UHGXFLQJ�DGGLWLRQDO�
LQWURGXFWLRQV�RI�IRUHLJQ�RUJDQLVPV��%DOODVW�GXPSLQJ�UHJXODWLRQV�
ZLWKLQ�1RUWK�$PHULFDQ�ZDWHUZD\ V�PD\ �KHOS�WR�SUHYHQW�WKH�
VSUHDG�RI�H[ RWLF�VSHFLHV��$QJOHUV�DQG�RWKHUV�FDQ�DYRLG�
DFFLGHQWDOO\ �VSUHDGLQJ�WKHVH�VSHFLHV�E\ �GXPSLQJ�EDLW�EXFNHWV�
RQO\ �LQ�DUHDV�ZKHUH�WKH\ �ZHUH�ILOOHG��DQG�E\ �QRW�WDNLQJ�XQXVXDO�
DQLPDOV�KRPH�WR�DGG�WR�DQ�DTXDULXP���

7KHUH�DUH�QXPHURXV�VSHFLHV�RI�DTXDWLF�DQG�WHUUHVWULDO�SODQWV�DQG�
DQLPDOV�WKDW�WKUHDWHQ�WKH�2KLR�5LYHU�HFRV\ VWHP��5HIHU�WR�WKH�
,QYDVLYH�6SHFLHV�$SSHQGL[ �IRU�DQ�RYHUYLHZ�RI�VRPH�VSHFLHV�RI�
FRQFHUQ�WR�WKH�2KLR�5LYHU��

�



$�)UDPHZRUN�IRU�( FRV\ VWHP�5HVWRUDWLRQ�RI�WKH�2KLR�5LYHU�DQG�LWV�: DWHUVKHG�
2KLR�5LYHU�)RXQGDWLRQ�

9HUVLRQ�� ��1RYHPEHU�� ��� � � � �
� � �

�



$�)UDPHZRUN�IRU�( FRV\ VWHP�5HVWRUDWLRQ�RI�WKH�2KLR�5LYHU�DQG�LWV�: DWHUVKHG�
2KLR�5LYHU�)RXQGDWLRQ�

9HUVLRQ�� ��1RYHPEHU�� ��� � � � �
� � �

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

3URSRVHG�$FWLRQV�



$�)UDPHZRUN�IRU�( FRV\ VWHP�5HVWRUDWLRQ�RI�WKH�2KLR�5LYHU�DQG�LWV�: DWHUVKHG�
2KLR�5LYHU�)RXQGDWLRQ�

9HUVLRQ�� ��1RYHPEHU�� ��� � � � �
� � �

�

,QWURGXFWLRQ�

&UHDWLQJ�DQ�LQYHQWRU\ �RI�DUHDV�DQG�LVVXHV�WKDW�QHHG�WR�EH�
DGGUHVVHG�LV�RQO\ �WKH�ILUVW�VWHS�WRZDUG�UHVWRULQJ�FULWLFDO�
HFRORJLFDO�IXQFWLRQ�WR�WKH�ULYHU��7KH�2KLR�5LYHU�HFRV\ VWHP�LV�YDVW��
DQG�WKH�QXPEHU�RI�LQGLYLGXDOV��RUJDQL] DWLRQV��DQG�JRYHUQPHQW�
DJHQFLHV�ZRUNLQJ�ZLWK�WKH�ULYHU�LV�QXPHURXV��&RRUGLQDWLQJ�HIIRUW�
DORQJ�WKH�ULYHU�DQG�DPRQJ�WKH�JURXSV�ZRUNLQJ�ZLWK�LW�LV�FULWLFDO�
WR�FUHDWH�PHDQLQJIXO�FKDQJH�LQ�WKH�IDFH�RI�OLPLWHG�IXQGLQJ�DQG�
RWKHU�FKDOOHQJHV��,W�LV�LPSRUWDQW�WKDW�ZH�GHWHUPLQH�ZKDW�DFWLRQV�
ZLOO�EHVW�PHHW�RXU�JRDO�RI�HFRV\ VWHP�UHVWRUDWLRQ��DQG�FRRSHUDWH�
WR�HQVXUH�VXFFHVV��

7KH�DFWLRQ�LWHPV�OLVWHG�EHORZ�KDYH�EHHQ�WDNHQ�IURP�FRPPHQWV�
VXEPLWWHG�WR�WKH�&RUSV�RI�( QJLQHHUV�2KLR�5LYHU�( FRV\ VWHP�
5HVWRUDWLRQ�3URJUDP�,QWHJUDWHG�' HFLVLRQ�' RFXPHQW��DQG�RWKHU�
VRXUFHV��LQFOXGLQJ�SHUVRQDO�FRPPXQLFDWLRQV��7KHVH�DUH�RQO\ �D�
IHZ�RI�WKH�SRVVLEOH�DFWLRQV��: LWK�WKLV�GRFXPHQW��WKH�SXUSRVH�LV�
WR�SUHVHQW�LGHDV�DQG�IXHO�GLVFXVVLRQ�IRU�LPSURYHPHQWV�WR�WKH�
&RUSV�SURSRVDO��,Q�IXUWKHU�UHYLVLRQV��WKH�KRSH�LV�WKDW�WKLV�OLVW�ZLOO�
EH�UHILQHG�WR�IRUP�D�VXSSRUWDEOH�SODQ�WKDW�ZLOO�JXLGH�VXFFHVVIXO�
HFRV\ VWHP�UHVWRUDWLRQ��

5HJXODWRU\ �3HUPLW�3URJUDP�

$VVLVW�ORFDO�JRYHUQPHQWV�ZLWK�GHYHORSPHQW�RI�] RQLQJ�DQG�RWKHU�ODQG�XVH�SODQQLQJ�DQG�
UHJXODWLQJ�FRQWUROV�

( VWDEOLVK�DQG�IROORZ�DQ�HFRV\ VWHP�ZLGH�SODQ�IRU�HFRQRPLF�GHYHORSPHQW�DQG�
HQYLURQPHQWDO�SURWHFWLRQ�WKDW�FRQVLGHUV�LQWHUDFWLRQV�DQG�FXPXODWLYH�HIIHFWV�RI�DOO�
SURMHFWV�

&UHDWH�D�IHH�VWUXFWXUH�IRU�SHUPLWWLQJ�WKDW�DFFXUDWHO\ �UHIOHFWV�FRVWV�RI�SRWHQWLDO�RU�
DFWXDO�HQYLURQPHQWDO�KDUP��EDVHG�RQ�UHFHQW�HFRQRPLF�DQDO\ VLV��

�



$�)UDPHZRUN�IRU�( FRV\ VWHP�5HVWRUDWLRQ�RI�WKH�2KLR�5LYHU�DQG�LWV�: DWHUVKHG�
2KLR�5LYHU�)RXQGDWLRQ�

9HUVLRQ�� ��1RYHPEHU�� ��� � � � �
� � �

%DUJH�7UDIILF�DQG�%DUJH�) OHHWLQJ�

5HGXFH�WKH�QXPEHU�RI�HPSW\ �EDUJHV�E\ �FKDUJLQJ�GDLO\ �XVHU�IHHV�IRU�PDLQWDLQ�VWRULQJ�
EDUJHV�LQ�WKH�2KLR�5LYHU

�

�

0 DQGDWH�VKLHOGHG�SURSHOOHUV�WR�PLQLPL] H�ILVK�HQWUDLQPHQW
�

�

,QVWDOODWLRQ�RI��PRRULQJ�FHOOV�RU�VWHHO�DQG�URFN�S\ ORQV�EXLOW�DZD\ �IURP�WKH�VKRUHOLQH�
XVLQJ�EHVW�DYDLODEOH�WHFKQRORJ\ �DW�FULWLFDO�ORFDWLRQV�VR�WKDW�EDUJHV�FDQ�DYRLG�
WHPSRUDU\ �PRRULQJ�RYHU�PXVVHO�EHGV�RU�DJDLQVW�LGHQWLILHG�VKRUHOLQH�DUHDV

�

�

3URKLELW�WKH�XVH�RI�DEDQGRQHG�RU�VXQNHQ�EDUJHV�DV�GRFN�IDFLOLWLHV�HYHQ�LI�
JUDQGIDWKHUHG�

%DUJH�XQORDGLQJ�IDFLOLWLHV�PXVW�EH�XSJUDGHG�WR�EHVW�DYDLODEOH�WHFKQRORJ\ �LQ�RUGHU�WR�
HOLPLQDWH�SROOXWDQW�ORVVHV�WR�WKH�ULYHU�DQG�SROOXWDQW�DFFXPXODWLRQ�RQ�WKH�ULYHU�ERWWRP��

�

$JJUHJDWH�' UHGJLQJ�

&RQWLQXH�UHVHDUFK�RQ�SDYHPHQW�GHVLJQ��LQFOXGLQJ�DOWHUQDWLYH�PHWKRGV�DQG�PDWHULDOV�
IRU�IULFWLRQ�DQG�ZHDULQJ�FRXUVHV��' HYHORS�ODQG�EDVHG�VRXUFHV�IRU�WKLV�PDWHULDO��

5HVWULFW�GUHGJLQJ�WR�DUHDV�ZKHUH�WKH�OHDVW�QHJDWLYH�LPSDFW�ZLOO�RFFXU�

/ LPLW�WKH�DPRXQW�RI�QHZO\ �GUHGJHG�DUHD�WR�WKH�DPRXQW�RI�DUHD�WKDW�KDV�IXOO\ �
UHFRYHUHG�IURP�SULRU�DFWLYLW\ �

�

3ROOXWLRQ�

( QIRUFH�H[ LVWLQJ�SROOXWLRQ�ODZV�XQGHU�&: $�� � � ��� � � ��DQWL�GHJUDGDWLRQ��70 ' / ��DQG�
13' ( 6�ODZV�DQG�UHJXODWLRQV�

( QFRXUDJH�DGRSWLRQ�RI�%HVW�0 DQDJHPHQW�3UDFWLFHV�IRU�SROOXWLRQ�UHGXFWLRQ�ZLWKLQ�
ZDWHUVKHG�

( QFRXUDJH�ORFDO�DXWKRULWLHV�WR�JR�EH\ RQG�%0 3V�DQG�DGGUHVV�VXVWDLQDEOH�GHYHORSPHQW�
DQG�SODQQLQJ�LVVXHV��

�



$�)UDPHZRUN�IRU�( FRV\ VWHP�5HVWRUDWLRQ�RI�WKH�2KLR�5LYHU�DQG�LWV�: DWHUVKHG�
2KLR�5LYHU�)RXQGDWLRQ�

9HUVLRQ�� ��1RYHPEHU�� ��� � � � �
� � �

5LYHULQH�+DELWDW�' LYHUVLW\ �

6WDELOL] H�HURGLQJ�VKRUHOLQHV�RI�ULYHU�EDQN�DQG�LVODQGV�XVLQJ�DUPRULQJ��UHPRYDO�RU�
SODFHPHQW�RI�VXEPHUJHG�GLNHV��ZKHUH�DSSURSULDWH��DQG�WUHH�SODQWLQJV�EXW�IXUWKHU�
HYDOXDWH�WKH�XVH�RI�´ULS�UDSµ��´7µ�GLNHV��DQG�´$µ�MDFNV�DV�DGHTXDWH�VWUXFWXUH�WR�KDELWDW�
GLYHUVLW\ ��

,W�KDV�EHHQ�VXJJHVWHG�WKDW�WKH�XVH�RI�QDWXUDO�PDWHULDOV�DQG�QDWLYH�SODQWV�EH�XVHG�DV�
RSSRVHG�WR�ULS�UDS�DQG�DUWLILFLDO�PDWHULDO�

�

�

,QYHVWLJDWH�WKH�XVDJH�RI�KLJK�GDPV�LPSOLFDWHG�LQ�FRQWLQXLQJ�HURVLRQ�
�

�

&UHDWH�VSDZQLQJ�VKRDOV���UHVWRUH�QDWXUDO�H[ LVWLQJ�DQG�RU�UHFUHDWH�DUWLILFLDO�VSDZQLQJ�
VKRDOV�DQG�RU�XVH�DUWLILFLDO�VWUXFWXUHV�LQ�ORFDOHV�QRW�LQWHUIHULQJ�ZLWK�VKLSSLQJ�
QDYLJDWLRQ�

�

�

&UHDWH�YHJHWDWHG�VKDOORZV�ERWK�LQ�WKH�PDLQ�VWHP�2KLR�5LYHU�DQG�LQ�VHOHFWHG�
HPED\ PHQWV�WKURXJK�YHJHWDWLRQ�SODQWLQJ�DQG�FRQVWUXFWLRQ�RI�VKDOORZ�SURWHFWLYH�GLNHV�
�LI�QHFHVVDU\ ���7KHVH�KDELWDW�W\ SHV�DUH�XVHG�E\ �VHYHUDO�ILVK�VSHFLHV�IRU�VSDZQLQJ�DQG�
QXUVHU\ �DV�ZHOO�DV�ZDWHUIRZO�DQG�ZDGLQJ�ELUGV�

�

�

( QKDQFH�EDFNZDWHU�KDELWDW�TXDOLW\ �DQG�UHVWRUH�IORZ�WR�VLOWHG�VLGH�FKDQQHOV��WR�
PDLQWDLQ�VKDOORZ�RSHQ�ZDWHU�ZKLOH�SURYLGLQJ�TXLHW��EDFNZDWHU�KDELWDW�

�

�

( YDOXDWH�WULEXWDULHV�LQIOXHQFH�RQ�WKH�PDLQ�VWHP�DQG�IDFLOLWDWH�WKHVH�FKDQJHV�WR�H[ SDQG�
WKH�UHVWRUDWLRQ�SURMHFW�WR�LQFOXGH�VWUHDPV�ZLWKLQ�WKH�� � � �\ HDU�IORRGSODLQ�

�

�

( YDOXDWH�DQG�IXUWKHU�UHPRYH�VRXUFHV�RI�SRLQW�DQG�QRQ�SRLQW�VRXUFH�SROOXWLRQ�DV�ZHOO�
DV�WUDVK�

	

�

8VH�RI�%LRORJLFDO�,QGLFHV�RU�ORQJ�WHUP�PRQLWRULQJ�WR�HYDOXDWH�VXFFHVV�RI�FKDQJHV�WR�
KDELWDW�DQG�HQYLURQPHQWDO�


�� 
�� ���

�

' XH�WR�WKH�GLVWXUELQJ�QDWXUH�RI�WKH�VXJJHVWHG�SURJUDP��WUDFN�DQG�FRQWURO�
RSSRUWXQLVWLF�H[ RWLF�SODQWV�DQG�DQLPDOV�

���

�

�

+DELWDW�4XDOLW\ �LQ�7ULEXWDU\ �0 RXWKV�

5HIRUHVWDWLRQ�RI�WKH�ORZHU�UHDFKHV�RI�WULEXWDULHV�WR�UHGXFH�VLOWDWLRQ�LQWR�WKH�
HPED\ PHQWV�DQG�FUHDWH�YDOXDEOH�ZLOGOLIH�KDELWDW

���

�

&UHDWLRQ��UHVWRUDWLRQ�RU�HQKDQFHPHQW�RI�ZHWODQGV�LQ�WKH�XSSHU�HQGV�RI�WULEXWDU\ �
HPED\ PHQWV�WR�UHGXFH�VLOWDWLRQ�DQG�FUHDWH�YDOXDEOH�ILVK�DQG�ZLOGOLIH�KDELWDW

�

�



$�)UDPHZRUN�IRU�( FRV\ VWHP�5HVWRUDWLRQ�RI�WKH�2KLR�5LYHU�DQG�LWV�: DWHUVKHG�
2KLR�5LYHU�)RXQGDWLRQ�

9HUVLRQ�� ��1RYHPEHU�� ��� � � � �
� � �

$OWHUDWLRQ�RI�PDLQVWHP�DQG�WULEXWDU\ �IORZV�VR�WKDW�VLOW�GHSRVLWLRQ�DW�DQ�HPED\ PHQW�
PRXWK�LV�PLQLPL] HG�RU�HOLPLQDWHG

�

�

�

%RWWRPODQG�DQG�5LSDULDQ�)RUHVWV�

&UHDWH�VLJQLILFDQW�FRQWLJXRXV�DUHDV�RI�ERWWRPODQG�IRUHVW�DQG�ULSDULDQ�IRUHVW�DV�D�
PHDQV�RI�LQFUHDVLQJ�ILVK�DQG�ZLOGOLIH�KDELWDW�DQG�UHGXFLQJ�KDELWDW�IUDJPHQWDWLRQ�

�

�

&UHDWH�ODUJH�FRQWLJXRXV�DUHDV�RI�SDOXVWULQH�HPHUJHQW�ZHWODQGV��( PHUJHQW�ZHWODQGV�
DUH�XVHG�E\ �D�ODUJH�YDULHW\ �RI�ZDWHU�ELUGV�DQG�RWKHU�ZHWODQG�ZLOGOLIH�

�

�

8VH�ORFDOO\ �JURZQ�SODQWV�WR�VXSSOHPHQW�WKH�HFRV\ VWHP�
���

�

$GGUHVV�EHWWHU�WKH�LQWHQW�RI�ERWWRPODQG�KDUGZRRG�IRUHVW�UHVWRUDWLRQ�
�

�

7KH�� � � �PLOH�FRUULGRU�PD\ �EH�XQGHUHVWLPDWLQJ�WKH�RSSRUWXQLW\ �DQG�QHHG�RI�WKH�
UHVWRUDWLRQ�SURJUDP�

�

�

,QFOXGH�WKH�: HWODQG�5HVHUYH��DOUHDG\ �LPSOHPHQWHG�ZLWKLQ�DUHDV�RI�WKH�� � � �\ HDU�
IORRGSODLQ��DQG�WKH�&RQVHUYDWLRQ�5HVHUYH�3URJUDPV�DV�SDUW�RI�WKH�UHVWRUDWLRQ�SURMHFW�

�

�

�

)UHVKZDWHU�0 XVVHOV�LQ�WKH�2KLR�5LYHU�

,QVWDOODWLRQ�RI�PDUNHUV�DURXQG�VKDOORZ�PXVVHO�EHGV�WR�UHGXFH�GLUHFW�LPSDFWV�IURP�
EDUJH�WUDIILF

�

�

3URYLGH�WKH�FRPPHUFLDO�QDYLJDWLRQ�LQGXVWU\ �ZLWK�FKDUWV�VKRZLQJ�WKH�ORFDWLRQ�RI�
PXVVHO�EHGV�DQG�RWKHU�VHQVLWLYH�UHVRXUFHV��ZLWK�LQIRUPDWLRQ�FRQFHUQLQJ�ZK\ �WKHVH�
UHVRXUFHV�VKRXOG�EH�DYRLGHG

�

�

&ORVHO\ �PRQLWRU�PDUNHG�DQG�XQPDUNHG�EHGV�DQG�GLVFRQWLQXH�LI�LOOHJDO�RU�RYHU�
FROOHFWLRQ�RFFXUV

�

�

&RQWLQXH�WR�PRQLWRU�] HEUD�PXVVHO�FRORQL] DWLRQ�RI�QDWLYH�IUHVKZDWHU�PXVVHOV
�

�

&RQWLQXH�WR�LQYHVWLJDWH�WKH�IHDVLELOLW\ �RI�FUHDWLQJ�PXVVHO�KDELWDW�LQ�WKH�2KLR�5LYHU�
DQG�RU�LQ�WKH�ORZHU�UHDFKHV�RI�LWV�WULEXWDULHV�LQ�DUHDV�WKDW�SUHVHQWO\ �RU�KLVWRULFDOO\ �
VXSSRUWHG�PXVVHO�SRSXODWLRQV

�

�

&UHDWLQJ�VLGH�FKDQQHOV�ZLWK�FRQWLQXRXV�IORZ�DQG�VXLWDEOH�VXEVWUDWH�EHORZ�H[ LVWLQJ�
GDUQV��RU�FUHDWLQJ�DUWLILFLDO��LVODQGV��ZLWK�EDFN�FKXWHV

�

�
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9HUVLRQ�� ��1RYHPEHU�� ��� � � � �
� � �

) LVK�0 RYHPHQWV�DQG�0 XVVHO�' LVSHUVDO�

,Q�SDUWQHUVKLS�ZLWK�WKH�6HUYLFH�DQG�RWKHU�DJHQFLHV��LQLWLDWH�D�VWXG\ �WKDW�ZLOO�LGHQWLI\ �
2KLR�5LYHU�PLJUDWRU\ �ILVK�VSHFLHV�DQG�DVVRFLDWHG�PXVVHOV��' HVFULEH�WKH�DYHUDJH�
VHDVRQDO�RSSRUWXQLWLHV�IRU�XSULYHU�PRYHPHQW�RI�PLJUDWRU\ �ILVK�VSHFLHV�RQ�WKH�2KLR�
5LYHU�DQG�WKH�SRWHQWLDO�FRQVHTXHQFHV��LI�DQ\ ��RI�GDPV�RQ�ILVK�DQG�PXVVHO�IDXQD�LQ�WKH�
2KLR�5LYHU��7KLV�VWXG\ �FRXOG�EH�DFFRPSOLVKHG�WKURXJK��REWDLQLQJ�LQIRUPDWLRQ�RQ�
VSDWLDO�DQG�WHPSRUDO�PLJUDWRU\ �SDWWHUQV�DQG�VZLPPLQJ�DELOLWLHV�RI�WKHVH�ILVK�VSHFLHV��
FRPSLOLQJ�LQIRUPDWLRQ�RQ�PLJUDWRU\ �ILVKHV�LQ�WKH�2KLR�5LYHU�DQG�WKH�VHDVRQDO�WLPLQJ�
RI�ILVK�PRYHPHQWV�ZLWKLQ�WKH�2KLR�5LYHU��HYDOXDWLQJ�PLJUDWLRQ�EHKDYLRU�ZLWK�UHVSHFW�
WR�PLJUDWLRQ�SXUSRVH��REWDLQLQJ�LQIRUPDWLRQ�RI�ILVK�WUDYHO�SDWKZD\ V�DQG�VZLPPLQJ�
SHUIRUPDQFH��HVWLPDWLQJ�K\ GUDXOLF�FRQGLWLRQV�DW�GDPV�XVLQJ�GDWD�RQ�GDP�GHVLJQV��
FRPSLOLQJ�LQIRUPDWLRQ�RQ�GDP�RSHUDWLRQV�DQG�VWDQGDUG�K\ GUDXOLF�HQJLQHHULQJ�
HTXDWLRQV��GHVFULELQJ�DYHUDJH�ZDWHU�YHORFLWLHV�DV�D�IXQFWLRQ�RI�KHDG��GHWHUPLQLQJ�
DYHUDJH�ZDWHU�WHPSHUDWXUHV�DV�WKH\ �UHODWH�WR�PLJUDWLRQ�WLPLQJ�VSDZQLQJ�SHULRG��
FRPSLOLQJ�PRGHOV�RI�FULWLFDO�YHORFLW\ �IRU�VH[ XDOO\ �PDWXUH�ILVK��DQG�SUHGLFWLQJ�WKH�
DYHUDJH�KHDG�DW�GDPV�E\ �ZHHN�RI�WKH�\ HDU�EDVHG�RQ�KLVWRULFDO�ZDWHU�HOHYDWLRQV��

,I�ZDUUDQWHG��PRGLI\ �ORFN�FKDPEHU�PDQDJHPHQW�WR�IDFLOLWDWH�ILVK�SDVVDJH�DW�NH\ �WLPHV��
7KLV�FRXOG�EH�EDVHG�RQ�WKH�UHVXOWV�RI�WKH�VWXG\ �GHVFULEHG�DERYH��2U��D�GHPRQVWUDWLRQ�
SURMHFW�FRXOG�EH�LQLWLDWHG�ZLWK�DSSURSULDWH�PRQLWRULQJ�RI�VXFFHVV�

�

�

0 RGLI\ �DQG�FUHDWH�VLGH�FKDQQHOV�WR�SURWHFW�DQG�HQKDQFH�ILVK�DQG�ZLOGOLIH�KDELWDW�
���

�

0 RGLI\ �H[ LVWLQJ�GDPV�DQG�IORZ�WR�LPSURYH�KDELWDW�YLWDO�WR�ILVK�SDVVDJH��VSDZQLQJ��DQG�
QHVWLQJ�

���

�

5H�HYDOXDWH�DQG�DOWHU�IORZ��GDP��ORFN�PDQDJHPHQW�DQG�RSHUDWLRQ�
���

�

2SHUDWH�GDPV�WR�FUHDWH�QDWXUDO�IORZ�
���

�

( [ SORUH�RWKHU�DOWHUQDWLYH�PHWKRGV�RI�ILVK�SDVVDJH��LI�ZDUUDQWHG�
���

�

�

,QYDVLYH�6SHFLHV�&RQWURO�

´,QYDVLYH�VSHFLHV�FRQWUROµ�LV�D�PLVQRPHU��( LWKHU�ZH�SUHYHQW�LQWURGXFWLRQV��GLIILFXOW��LI�
QRW�LPSRVVLEOH��RU�ZH�OHDUQ�WR�OLYH�ZLWK�WKHP��PHUHO\ �GLIILFXOW���( VWDEOLVK�UHJXODWLRQV�
RQ�EDOODVW�GXPSLQJ��WUDQVSRUW�RI�H[ RWLFV��HWF��DQG�HQIRUFH�WKHP��5HVHDUFK�DQG�
XQGHUVWDQG�LPSDFWV�RI�VSHFLHV�OLNHO\ �WR�HVWDEOLVK�KHUH��

&UHDWH�UHFUHDWLRQDO�ERDW�ZDVKLQJ�VWDWLRQV��HGXFDWH�ERDWHUV�RQ�WKH�LPSRUWDQFH�RI�XVH��



$�)UDPHZRUN�IRU�( FRV\ VWHP�5HVWRUDWLRQ�RI�WKH�2KLR�5LYHU�DQG�LWV�: DWHUVKHG�
2KLR�5LYHU�)RXQGDWLRQ�

9HUVLRQ�� ��1RYHPEHU�� ��� � � � �
� � �

5HIHUHQFHV�IRU�3URSRVHG�$FWLRQV

�

�

�0 LOOHU��0 LFKDHO�&���8QLYHUVLW\ �RI�&LQFLQQDWL��3HUV��&RPP���6HSWHPEHU��� � � � ��
�

�5HSDVN\ ��5REHUW��2KLR�5LYHU�)RXQGDWLRQ��6HSWHPEHU�� � ��� � � � ��
�

�0 LJQRJQR��' ��0 ��/ LWZLQ��%��' RXJODV��. ��/ DPPHUV��DQG�-��&ROOLQV���' UDIW�)LVK�DQG�: LOGOLIH�&RRUGLQDWLRQ�$FW�5HSRUW���
8�6��) LVK�DQG�: LOGOLIH�6HUYLFH��&RRNHYLOOH��7HQQHVVHH���� � � � ��

�

�86�) LVK�	 �: LOGOLIH�6HUYLFH�5HSRUW�$SSHQGL[ �' �RI�,QWHJUDWHG�' HFLVLRQ�' RFXPHQW�	 �( QYLURQPHQWDO�$VVHVVPHQW���
2FWREHU�� � � � ��

�

�)UHPRQW��0 LNH���5LYHU·V�8QOLPLWHG���6HSWHPEHU�� ��� � � � ��
�

�+RZHOO��0 DVRQ���86�' HSW��RI�$JULFXOWXUH��6HSWHPEHU�� ��� � � � ��
�

�: LVHPDQ��6XH���3HQQV\ OYDQLD�&OHDQZD\ V���$XJXVW�� ��� � � � ��
�

�6FKXOWH��-HUU\ ���2KLR�5LYHU�9DOOH\ �: DWHU�6DQLWDWLRQ�&RPPLVLRQ���6HSWHPEHU�� ��� � � � ��
�

�7D\ ORU��: LOOLH���86�' HSW��RI�,QWHULRU���6HSWHPEHU�� � ��� � � � ��
� �

�0 LOOHU��. HOO\ ���$PHULFDQ�5LYHUV���6HSWHPEHU�� ��� � � � ��
���

�' HQW��' RQDOG���. HQWXFN\ �1DWXUH�3UHVHUYH�&RPPLVVLRQ���6HSWHPEHU�� � ��� � � � ��
� �

�0 LJQRJQR��' ��0 ��/ LWZLQ��%��' RXJODV��. ��/ DPPHUV��DQG�-��&ROOLQV���' UDIW�)LVK�DQG�: LOGOLIH�&RRUGLQDWLRQ�$FW�
5HSRUW���8�6��) LVK�DQG�: LOGOLIH�6HUYLFH��&RRNHYLOOH��7HQQHVVHH���� � � � ��

� �

�&RJHQ��5LFK���2KLR�5LYHU�)RXQGDWLRQ���6HSWHPEHU�� ��� � � � ��
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7DEOH�� ��$JHQF\ �6XSSRUW�RI�&RUSV�RI�( QJLQHHUV�3URJUDP� �
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IN Department of Natural 
Resources (“DNR”) X  X  X 

X   X     X X 

KY Department of Fish and 
Wildlife  Resources 

X  X  X X    X    X  

KY 

Natural Resources and 
Environmental Protection 
Cabinet, Division of 
Forestry 

 X  X  

          

KY State Nature Preserves 
Commission  

 X   X 
 X         

OH DNR X  X  X X          

OH Division of Wildlife  X X  X X        X  

WV Division of Natural 
Resources 

X  X  X X    X    X  

IL DNR  X X  X X X X X       

PA Beaver County Planning 
Commission 

 X X  X X          

US U.S. Department of 
Agriculture 

 X   X      X  X   

US U.S. Department of the 
Interior, Fish & Wildlife 

 X X   X   X   X  X X 

KY Div. of Env. Protection    X*            

 ORSANCO    X*            

* agency will not play major role in development or implementation of projects 
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,QYDVLYH�6SHFLHV�$SSHQGL[ �

�

=HEUD�0 XVVHOV

$FFRUGLQJ�WR�WKH�2KLR�6HD�* UDQW�)RXQGDWLRQ�)DFW�
6KHHW�� � � ��] HEUD�PXVVHOV��' UHLVVHQD�SRO\ PRUSKD��
ZHUH�ILUVW�GLVFRYHUHG�LQ�/ DNH�6W��&ODLU�LQ�� � � � ��
: LWKLQ�RQH�\ HDU��WKH\ �KDG�FRORQL] HG�WKH�VXUIDFHV�RI�
QHDUO\ �HYHU\ �ILUP�REMHFW�LQ�ZHVWHUQ�/ DNH�( ULH��%\ �
' HFHPEHU�� � � � ��] HEUD�PXVVHOV�KDYH�EHHQ�IRXQG�LQ�
DOO�RI�WKH�* UHDW�/ DNHV�DQG�LQ�ZDWHUZD\ V�LQ�� � �VWDWHV�
DQG�WZR�SURYLQFHV��0 DMRU�ULYHU�V\ VWHPV�WKDW�QRZ�
KDYH�] HEUD�PXVVHOV�LQFOXGH�WKH�6W��/ DZUHQFH�6HDZD\ �
DQG�WKH�+XGVRQ��,OOLQRLV��0 LVVLVVLSSL��2KLR��
$UNDQVDV��DQG�7HQQHVVHH�ULYHUV��=HEUD�PXVVHOV�DOVR�
KDYH�EHHQ�UHSRUWHG�LQ�VHYHUDO�LQODQG�ODNHV��LQFOXGLQJ�
/ DNH�: DZDVHH�LQ�,QGLDQD��+DUJXV�/ DNH�DQG�: KLWH�
6WDU�4XDUU\ �LQ�2KLR��. HQWXFN\ �/ DNH�DQG�' DOH�+ROORZ�
5HVHUYRLU�LQ�. HQWXFN\ ��DW�OHDVW�� � �ODNHV�LQ�0 LFKLJDQ��
DQG�%DOVDP��5LFH��DQG�%LJ�%DOG�/ DNHV�LQ�2QWDULR��

�

' UHLVVHQD�SRO\ PRSKD�DUH�QDWLYH�WR�DQ�DUHD�LQ�5XVVLD�
QHDU�WKH�&DVSLDQ�6HD��&DQDOV�EXLOW�GXULQJ�WKH�ODWH�
� � � � V�DOORZHG�WKH�PXVVHOV�WR�VSUHDG�WKURXJKRXW�
HDVWHUQ�( XURSH��' XULQJ�WKH�HDUO\ �� � � � V��FDQDOV�ZHUH�
EXLOW�DFURVV�WKH�UHVW�RI�( XURSH��ZKLFK�PDGH�EXON�
VKLSSLQJ�PXFK�HDVLHU�EXW�DOVR�DOORZHG�UDSLG�
H[ SDQVLRQ�RI�WKH�] HEUD�PXVVHO
V�UDQJH��%\ �WKH�
� � � � V��WKH�PXVVHOV�KDG�FRYHUHG�PXFK�RI�WKH�
FRQWLQHQW�DQG�KDG�LQYDGHG�%ULWDLQ��

7KH�LQWURGXFWLRQ�RI�] HEUD�PXVVHOV�LQWR�WKH�* UHDW�
/ DNHV�DSSHDUV�WR�KDYH�RFFXUUHG�LQ�� � � � �RU�� � � � ��
ZKHQ�RQH�RU�PRUH�WUDQVRFHDQLF�VKLSV�GLVFKDUJHG�
EDOODVW�ZDWHU�LQWR�/ DNH�6W��&ODLU��7KH�IUHVKZDWHU�
EDOODVW��SLFNHG�XS�LQ�D�( XURSHDQ�SRUW��PD\ �KDYH�
FRQWDLQHG�] HEUD�PXVVHO�ODUYDH�DQG�SRVVLEO\ �
MXYHQLOHV��RU��DGXOW�PXVVHOV�PD\ �KDYH�EHHQ�FDUULHG�LQ�
D�VKHOWHUHG��PRLVW�HQYLURQPHQW��VXFK�DV�D�VHGLPHQW�
HQFUXVWHG�DQFKRU�RU�FKDLQ��7KH�IDVWHU�VSHHG�RI�
WRGD\ 
V�VKLSV�SURYLGHV�H[ RWLF�VSHFLHV�D�EHWWHU�FKDQFH�
RI�VXUYLYLQJ�WKH�WULS�DFURVV�WKH�$WODQWLF��%HLQJ�D�
WHPSHUDWH��IUHVKZDWHU�VSHFLHV��WKH�] HEUD�PXVVHOV�
IRXQG�WKH�SODQNWRQ�ULFK�/ DNHV�6W��&ODLU�DQG�( ULH�WR�
WKHLU�OLNLQJ��

7KH�UDSLG�VSUHDG�DQG�DEXQGDQFH�RI�ERWK�PXVVHOV�
FDQ�EH�SDUWO\ �DWWULEXWHG�WR�WKHLU�UHSURGXFWLYH�F\ FOHV��
$�IXOO\ �PDWXUH�IHPDOH�PXVVHO�PD\ �SURGXFH�XS�WR�

RQH�PLOOLRQ�HJJV�SHU�VHDVRQ��( JJ�UHOHDVH�VWDUWV�
ZKHQ�WKH�ZDWHU�WHPSHUDWXUH�ZDUPV�WR�DERXW�� � �
GHJUHHV�)DKUHQKHLW��� � �GHJUHHV�&HOVLXV��DQG�
FRQWLQXHV�XQWLO�WKH�ZDWHU�FRROV�EHORZ�� � �GHJUHHV�
)DKUHQKHLW��,Q�/ DNH�( ULH��VSDZQLQJ�PD\ �EHJLQ�DV�
HDUO\ �DV�0 D\ �DQG�HQG�DV�ODWH�DV�2FWREHU��EXW�LW�SHDNV�
GXULQJ�-XO\ �DQG�$XJXVW�DW�ZDWHU�WHPSHUDWXUHV�DERYH�
� � �GHJUHHV�)DKUHQKHLW��� � �GHJUHHV�&HOVLXV���

( JJV�DUH�IHUWLOL] HG�RXWVLGH�WKH�PXVVHO
V�ERG\ �DQG�
ZLWKLQ�D�IHZ�GD\ V�GHYHORS�LQWR�IUHH�VZLPPLQJ�ODUYDH�
FDOOHG�YHOLJHUV��9HOLJHUV�VZLP�E\ �XVLQJ�WKHLU�KDLU�OLNH�
FLOLD�IRU�� �WR�� �ZHHNV��GULIWLQJ�ZLWK�WKH�FXUUHQWV��,I�
WKH\ �GRQ
W�VHWWOH�RQWR�ILUP�REMHFWV�LQ�WKDW�WLPH��WKH\ �
GLH��DQG�WKH�YDVW�PDMRULW\ �DFWXDOO\ �VXIIHU�WKLV�IDWH��,W�
LV�HVWLPDWHG�WKDW�RQO\ �� �WR�� �SHUFHQW�VXUYLYH�WR�
DGXOWKRRG��7KRVH�WKDW�ILQG�D�KDUG�VXUIDFH�TXLFNO\ �
DWWDFK�DQG�WUDQVIRUP�LQWR�WKH�W\ SLFDO��GRXEOH�VKHOOHG�
PXVVHO�VKDSH��WKH\ �DUH�WKHQ�FRQVLGHUHG�WR�EH�
MXYHQLOHV��

0 XVVHOV�EHFRPH�DGXOWV�ZKHQ�WKH\ �UHDFK�VH[ XDO�
PDWXULW\ ��XVXDOO\ �ZLWKLQ�D�\ HDU��7KH\ �JURZ�UDSLGO\ ��
QHDUO\ �DQ�LQFK�LQ�WKHLU�ILUVW�\ HDU��DGGLQJ�DQRWKHU�� �� �
WR�� �LQFK�WKHLU�VHFRQG�\ HDU��( XURSHDQ�VWXGLHV�UHSRUW�
PXVVHOV�PD\ �OLYH�� �WR�� �\ HDUV��7KUHH�\ HDUV�VHHPV�WR�
EH�WKH�PD[ LPXP�OLIH�VSDQ�LQ�/ DNH�( ULH��EXW�WKHUH�LV�
LQVXIILFLHQW�GDWD�WR�NQRZ�ZKDW�WR�H[ SHFW�LQ�RWKHU�
1RUWK�$PHULFDQ�ERGLHV�RI�ZDWHU��

=HEUD�PXVVHOV�JHQHUDWH�D�WXIW�RI�ILEHUV�NQRZQ�DV�D�
E\ VVXV��RU�E\ VVDO�WKUHDGV��IURP�D�JODQG�LQ�WKH�IRRW��
7KH�E\ VVXV�SURWUXGHV�WKURXJK�WKH�WZR�KDOYHV�RI�WKH�
VKHOO��7KHVH�WKUHDGV�DWWDFK�WR�KDUG�VXUIDFHV�ZLWK�DQ�
DGKHVLYH�VHFUHWLRQ�WKDW�DQFKRUV�WKH�PXVVHOV�LQ�
SODFH��6PDOO�MXYHQLOHV�FDQ�DFWXDOO\ �EUHDN�DZD\ �IURP�
WKHLU�DWWDFKPHQWV�DQG�JHQHUDWH�QHZ��EXR\ DQW�
WKUHDGV�WKDW�DOORZ�WKHP�WR�GULIW�DJDLQ�LQ�WKH�
FXUUHQWV�DQG�ILQG�D�QHZ�VXUIDFH��=HEUD�PXVVHOV�FDQ�
FRORQL] H�DQ\ �ILUP�VXUIDFH�WKDW�LV�QRW�WR[ LF��URFN��
PHWDO��ZRRG��YLQ\ O��JODVV��UXEEHU��ILEHUJODVV��SDSHU��
SODQWV��RWKHU�PXVVHOV�WKH�VXUIDFH�QHHG�RQO\ �EH�ILUP��
%HGV�RI�PXVVHOV�LQ�VRPH�DUHDV�RI�/ DNH�( ULH�QRZ�
FRQWDLQ�PRUH�WKDQ�� � �� � � �DQG�VRPHWLPHV�XS�WR�
� � �� � � �PXVVHOV�SHU�VTXDUH�PHWHU��

=HEUD�PXVVHO�FRORQLHV�VKRZ�OLWWOH�UHJDUG�IRU�OLJKW�
LQWHQVLW\ ��K\ GURVWDWLF�SUHVVXUH��GHSWK���RU�HYHQ�
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WHPSHUDWXUH��ZKHQ�LW�LV�ZLWKLQ�D�QRUPDO�
HQYLURQPHQWDO�UDQJH��7KH�OLIH�VWDJH�PRVW�VHQVLWLYH�
WR�ORZ�WHPSHUDWXUH�LV�WKH�YHOLJHU�VWDJH��DQG�
MXYHQLOHV�DUH�PRUH�VHQVLWLYH�WKDQ�DGXOWV��$OO�OLIH�
VWDJHV�DUH�VHQVLWLYH�WR�ORZ�OHYHOV�RI�GLVVROYHG�
R[ \ JHQ��SDUWLFXODUO\ �DV�WHPSHUDWXUH�LQFUHDVHV��
&RORQLHV�JURZ�UDSLGO\ �ZKHUHYHU�R[ \ JHQ�DQG�
SDUWLFXODWH�IRRG�DUH�DYDLODEOH�DQG�ZDWHU�FXUUHQWV�DUH�
QRW�WRR�VZLIW��JHQHUDOO\ �OHVV�WKDQ�� �IHHW�SHU�VHFRQG���
7KXV��FRORQLHV�DUH�UDUH�LQ�ZDYH�ZDVKHG�] RQHV��
H[ FHSW�IRU�VKHOWHUHG�QRRNV�DQG�FUHYLFHV��,Q�PRVW�
( XURSHDQ�ODNHV��WKH�JUHDWHVW�GHQVLWLHV�RI�DGXOW�
PXVVHOV�RFFXU�DW�GHSWKV�UDQJLQJ�IURP�� �WR�� � �IHHW��

=HEUD�PXVVHOV�FDQ�DOVR�FRORQL] H�VRIW��PXGG\ �
ERWWRPV�ZKHQ�KDUG�REMHFWV�GHSRVLWHG�LQ�RU�RQ�WKH�
PXG�VXFK�DV�SLHFHV�RI�QDWLYH�PXVVHO�VKHOOV�VHUYH�DV�
D�VXEVWUDWH��EDVH��IRU�VHWWOLQJ�YHOLJHUV��$V�D�IHZ�
PXVVHOV�EHJLQ�WR�JURZ��WKH\ �LQ�WXUQ�VHUYH�DV�
VXEVWUDWH�IRU�DGGLWLRQDO�FRORQL] DWLRQ��IRUPLQJ�ZKDW�
LV�NQRZQ�DV�D�GUXVH��4XDJJD�PXVVHOV�FDQ�OLYH�
GLUHFWO\ �RQ�D�PXGG\ �RU�VDQG\ �ERWWRP�DQG�DSSHDU�
PRUH�WROHUDQW�RI�ORZ�WHPSHUDWXUHV�DQG�H[ WUHPH�
GHSWKV�WKDQ�] HEUD�PXVVHOV��

=HEUD�PXVVHOV�GLVUXSW�WKH�DTXDWLF�IRRG�FKDLQ��
/ LWHUDWXUH�UHYLHZV�VXJJHVW�WKDW�WKH\ �HDW�PRVWO\ �
DOJDH�LQ�WKH�� � �� � �PLFURPHWHU�VL] H�UDQJH��( DFK�
DGXOW�PXVVHO��KRZHYHU��LV�FDSDEOH�RI�ILOWHULQJ�� �RU�
PRUH�OLWHUV�RI�ZDWHU�HDFK�GD\ ��7KH\ �UHPRYH�QHDUO\ �
DOO�SDUWLFXODWH�PDWWHU��LQFOXGLQJ�SK\ WRSODQNWRQ�DQG�
VRPH�VPDOO�IRUPV�RI�] RRSODQNWRQ��LQFOXGLQJ�WKHLU�
RZQ�YHOLJHUV��,QVWHDG�RI�SDVVLQJ�DQ\ �XQGHVLUHG�
SDUWLFXODWH�PDWWHU�EDFN�LQWR�WKH�ZDWHU��PXVVHOV�ELQG�
LW�ZLWK�PXFRXV�LQWR�ORRVH�SHOOHWV�FDOOHG�SVHXGRIHFHV�
WKDW�DUH�HMHFWHG�DQG�DFFXPXODWH�DPRQJ�WKH�VKHOOV�LQ�
WKH�FRORQ\ ��

%\ �UHPRYLQJ�VLJQLILFDQW�DPRXQWV�RI�SK\ WRSODQNWRQ�
IURP�WKH�ZDWHU��] HEUD�PXVVHOV�UHPRYH�WKH�IRRG�
VRXUFH�IRU�PLFURVFRSLF�] RRSODQNWRQ��ZKLFK�LQ�WXUQ�
DUH�IRRG�IRU�ODUYDO�DQG�MXYHQLOH�ILVKHV�DQG�RWKHU�
SODQNWRQ�IHHGLQJ�IRUDJH�ILVK��7KHVH�IRUDJH�ILVK�
VXSSRUW�VSRUW�DQG�FRPPHUFLDO�ILVKHULHV��7KLV�
FRPSHWLWLRQ�IRU�SK\ WRSODQNWRQ��WKH�EDVH�RI�WKH�IRRG�
FKDLQ��FRXOG�KDYH�D�ORQJ�WHUP�QHJDWLYH�LPSDFW�RQ�
* UHDW�/ DNHV�ILVKHULHV��2EVHUYDWLRQV�RI�WKH�HIIHFWV�RI�
] HEUD�PXVVHO�ILOWUDWLRQ�XSRQ�WKH�IRRG�EDVH�IRU�ILVK�
FRPPXQLWLHV�DUH�VWLOO�LQFRQFOXVLYH��

0 RVW�URFN\ �DUHDV�LQ�/ DNH�( ULH�DUH�DOPRVW�FRPSOHWHO\ �
FRYHUHG�ZLWK�PXVVHOV�VHYHUDO�LQFKHV�GHHS��,Q�
ODERUDWRU\ �REVHUYDWLRQ��WKH�DFFXPXODWLRQ�RI�
SVHXGRIHFHV�LQ�WKHVH�EHGV�FUHDWHV�D�IRXO�
HQYLURQPHQW��$V�ZDVWH�SDUWLFOHV�GHFRPSRVH��R[ \ JHQ�

LV�XVHG�XS��DQG�WKH�S+�EHFRPHV�YHU\ �DFLGLF��
%LRORJLVWV�ZHUH�LQLWLDOO\ �FRQFHUQHG�WKDW�VXFK�SRRU�
HQYLURQPHQWDO�FRQGLWLRQV�FRXOG�SRWHQWLDOO\ �KLQGHU�
QRUPDO�HJJ�GHYHORSPHQW�RI�UHHI�VSDZQLQJ�ILVK�
�ZDOOH\ H��ZKLWH�EDVV��DQG�VPDOOPRXWK�EDVV���
+RZHYHU��ODUJH�KDWFKHV�RI�ZDOOH\ H�GRFXPHQWHG�LQ�
/ DNH�( ULH�LQ�� � � � ��� � � � ��DQG�� � � � �VXJJHVW�WKDW�
IOXVKLQJ�ZDWHU�FXUUHQWV�DUH�VXIILFLHQW�WR�SUHYHQW�
HQYLURQPHQWDO�GHWHULRUDWLRQ��

=HEUD�PXVVHOV�UHDGLO\ �HQFUXVW�QDWLYH�1RUWK�
$PHULFDQ�PXVVHOV��IDPLO\ �8QLRGLGDH����,Q�/ DNHV�6W��
&ODLU�DQG�( ULH��KHDY\ �IRXOLQJ�E\ �] HEUD�PXVVHOV�KDV�
VHYHUHO\ �UHGXFHG�SRSXODWLRQV�RI�QDWLYH�PXVVHOV��
6RPH�QDWLYH�PXVVHO�VSHFLHV�DUH�PRUH�WROHUDQW�WR�
IRXOLQJ�WKDQ�RWKHUV��EXW�HYHQ�IRU�WKHVH�UHVLVWDQW�
VSHFLHV��] HEUD�PXVVHO�HQFUXVWDWLRQ�OHDGV�WR�UHGXFHG�
HQHUJ\ �UHVHUYHV�DQG�YXOQHUDELOLW\ �WR�RWKHU�
HQYLURQPHQWDO�VWUHVVRUV��VXFK�DV�H[ WUHPH�ZDWHU�
WHPSHUDWXUHV��ODFN�RI�IRRG��RU�SDUDVLWHV�DQG�GLVHDVH��
$V�] HEUD�PXVVHOV�VSUHDG��ELRORJLVWV�DUH�FRQFHUQHG�
WKDW�SRSXODWLRQV�RI�QDWLYH�PXVVHOV�ZLOO�GHFOLQH��DQG�
SHUKDSV�VRPH�RI�WKH�UDUHU�VSHFLHV�PD\ �EH�
FRPSOHWHO\ �HOLPLQDWHG��

=HEUD�PXVVHOV�DSSDUHQWO\ �KDYH�FRQWULEXWHG�WR�WKH�
LPSURYHPHQW�RI�/ DNH�( ULH
V�ZDWHU�FODULW\ ��ZKLFK�
EHJDQ�ZLWK�WKH�LQLWLDWLRQ�RI�WKH�SKRVSKRUXV�
DEDWHPHQW�SURJUDPV�RI�WKH�� � � � V��6KDOORZ�
HPED\ PHQWV�DUH�EHLQJ�UHFRORQL] HG�E\ �URRWHG��
DTXDWLF�SODQWV��VLQFH�WXUELGLW\ �QR�ORQJHU�VKDGHV�
WKHP�RXW��$FFRUGLQJ�WR�' U��5XWK�+ROODQG�%HHWRQ��
ZKR�FRQGXFWHG�UHVHDUFK�QHDU�6WRQH�/ DERUDWRU\ �RQ�
/ DNH�( ULH�LQ�WKH�� � � � V��EHIRUH�SKRVSKRUXV�
DEDWHPHQW�SURJUDPV��ZDWHU�FODULW\ �ZDV�
DSSUR[ LPDWHO\ �� �IHHW��LPSURYHG�WR�� �WR�� � �IHHW�LQ�
WKH�� � � � V�DIWHU�D�GHFDGH�RI�UHGXFHG�SKRVSKRUXV�
LQSXWV��DQG�LPSURYHG�DJDLQ�WR�� � �WR�� � �IHHW�LQ�WKH�
HDUO\ �� � � � V��DIWHU�] HEUD�PXVVHOV�FRORQL] HG�WKH�DUHD��

7KH�SURGLJLRXV�ILOWHULQJ�RI�ZDWHU�E\ �] HEUD�PXVVHOV�
PD\ �LQFUHDVH�KXPDQ�DQG�ZLOGOLIH�H[ SRVXUH�WR�
RUJDQLF�SROOXWDQWV��3&%V�DQG�3$+V���( DUO\ �VWXGLHV�
KDYH�VKRZQ�WKDW�] HEUD�PXVVHOV�FDQ�UDSLGO\ �
DFFXPXODWH�RUJDQLF�SROOXWDQWV�ZLWKLQ�WKHLU�WLVVXHV�WR�
OHYHOV�PRUH�WKDQ�� � � �� � � �WLPHV�JUHDWHU�WKDQ�
FRQFHQWUDWLRQV�LQ�WKH�HQYLURQPHQW��7KH\ �DOVR�
GHSRVLW�WKHVH�SROOXWDQWV�LQ�WKHLU�SVHXGRIHFHV��7KHVH�
SHUVLVWHQW�FRQWDPLQDQWV�FDQ�EH�SDVVHG�XS�WKH�IRRG�
FKDLQ�VR�WKDW�DQ\ �ILVK�RU�ZDWHUIRZO�FRQVXPLQJ�] HEUD�
PXVVHOV�ZLOO�DOVR�DFFXPXODWH�WKHVH�RUJDQLF�
SROOXWDQWV��/ LNHZLVH��KXPDQ�FRQVXPSWLRQ�RI�WKHVH�
VDPH�ILVK�DQG�ZDWHUIRZO�FRXOG�UHVXOW�LQ�IXUWKHU�ULVN�
RI�H[ SRVXUH��7KH�LPSOLFDWLRQV�IRU�KXPDQ�KHDOWK�DUH�
XQFOHDU��
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7KH�] HEUD�PXVVHO
V�SURFOLYLW\ �IRU�KDUG�VXUIDFHV�
ORFDWHG�DW�PRGHUDWH�GHSWKV�KDV�PDGH�ZDWHU�LQWDNH�
VWUXFWXUHV��VXFK�DV�WKRVH�XVHG�IRU�SRZHU�DQG�
PXQLFLSDO�ZDWHU�WUHDWPHQW�SODQWV��VXVFHSWLEOH�WR�
FRORQL] DWLRQ��6LQFH�� � � � ��VRPH�SODQWV�ORFDWHG�LQ�
DUHDV�RI�H[ WHQVLYH�] HEUD�PXVVHO�FRORQL] DWLRQ�KDYH�
UHSRUWHG�VLJQLILFDQW�UHGXFWLRQV�LQ�SXPSLQJ�
FDSDELOLWLHV�DQG�RFFDVLRQDO�VKXWGRZQV��

%HDFKHV�DUH�DOVR�DIIHFWHG�E\ �] HEUD�PXVVHOV��7KH�
VKDUS�HGJHG�PXVVHO�VKHOOV�DORQJ�VZLPPLQJ�EHDFKHV�
FDQ�EH�D�KD] DUG�WR�XQSURWHFWHG�IHHW��%\ �DXWXPQ�RI�
� � � � ��H[ WHQVLYH�GHSRVLWV�RI�] HEUD�PXVVHO�VKHOOV�
ZHUH�RQ�PDQ\ �/ DNH�( ULH�EHDFKHV��7KH�H[ WHQW�RI�
WKHVH�GHSRVLWV�YDULHG�ZLWK�VXFFHVVLYH�SHULRGV�RI�
KLJK�ZDYH�DFWLYLW\ ��

/ DNH�ZLGH�FRQWURO�RI�] HEUD�PXVVHOV�LV�QRW�\ HW�
IHDVLEOH��7KH�( XURSHDQ�FRPPXQLW\ ��DIWHU�WZR�
FHQWXULHV�RI�LQIHVWDWLRQ��DQG�WKH�* UHDW�/ DNHV�
FRPPXQLW\ ��DIWHU�\ HDUV�RI�LQIHVWDWLRQ��KDYHQ
W�EHHQ�
DEOH�WR�GHYHORS�D�FKHPLFDO�WR[ LFDQW�IRU�ODNH�ZLGH�
FRQWURO�WKDW�LVQ
W�GHDGO\ �WR�RWKHU�DTXDWLF�OLIH�IRUPV��

,Q�VRPH�SDUWV�RI�( XURSH��ODUJH�SRSXODWLRQV�RI�GLYLQJ�
GXFNV�KDYH�DFWXDOO\ �FKDQJHG�WKHLU�PLJUDWLRQ�
SDWWHUQV�LQ�RUGHU�WR�IRUDJH�RQ�EHGV�RI�] HEUD�
PXVVHOV��7KH�PRVW�H[ WUHPH�FDVH�RFFXUUHG�RQ�
* HUPDQ\ 
V�5KLQH�5LYHU��2YHUZLQWHULQJ�GLYLQJ�GXFNV�
DQG�FRRWV�FRQVXPHG�XS�WR�� � �SHUFHQW�RI�WKH�
VWDQGLQJ�FURS�RI�PXVVHOV�HDFK�\ HDU��+LJK�PXVVHO�
UHSURGXFWLRQ�UDWHV��KRZHYHU��UHSOHQLVKHG�WKH�
SRSXODWLRQ�HDFK�VXPPHU��

,Q�1RUWK�$PHULFD��WKH�VSHFLHV�PRVW�OLNHO\ �WR�SUH\ �RQ�
UHODWLYHO\ �GHHS�EHGV�RI�] HEUD�PXVVHOV�DUH�VFDXS��
FDQYDVEDFNV��DQG�ROG�VTXDZV��%XW�SRSXODWLRQV�RI�
WKHVH�VSHFLHV�DUH�TXLWH�ORZ��LQ�IDFW��FDQYDVEDFNV�DUH�

VR�UDUH�WKDW�WKH\ �DUH�SURWHFWHG��,Q�WKH�* UHDW�/ DNHV��
GLYLQJ�GXFNV�DUH�PLJUDWLQJ�YLVLWRUV��SDXVLQJ�RQO\ �WR�
IHHG�GXULQJ�QRUWK�ODQG�VRXWKZDUG�PLJUDWLRQV��
+RZHYHU��&DQDGLDQ�UHVHDUFKHUV�KDYH�GRFXPHQWHG�
LQFUHDVLQJ�QXPEHUV�RI�PLJUDWLQJ�GXFNV�DURXQG�3W��
3HOHH�LQ�ZHVWHUQ�/ DNH�( ULH��DQG�WKHVH�GXFNV�ZHUH�
REVHUYHG�WR�EH�IHHGLQJ�KHDUWLO\ �RQ�] HEUD�PXVVHOV��,Q�
VRXWKHUQ�/ DNH�0 LFKLJDQ��] HEUD�PXVVHOV�HQFUXVWLQJ�
DQ�XQGHUZDWHU�SRZHU�SODQW�LQWDNH�DWWUDFWHG�IORFNV�
RI�OHVVHU�VFDXS��8QIRUWXQDWHO\ ��VRPH�ZHUH�SXOOHG�
LQWR�WKH�LQWDNH�SLSH�DQG�GURZQHG��7KH�VWRPDFKV�RI�
WKHVH�GHDG�VFDXS�ZHUH�IXOO�RI�] HEUD�PXVVHOV��
0 DOODUG�GXFNV�DOVR�DUH�IUHTXHQWO\ �REVHUYHG�IRUDJLQJ�
RQ�] HEUD�PXVVHOV�RQ�VKRUHOLQH�URFNV�DQG�VKDOORZ�
VWUXFWXUHV��,Q�DGGLWLRQ��IUHVKZDWHU�GUXP��RU�
VKHHSVKHDG��DUH�NQRZQ�WR�IHHG�VXEVWDQWLDOO\ �RQ�
] HEUD�PXVVHOV��DQG�\ HOORZ�SHUFK�KDYH�EHHQ�
REVHUYHG�IHHGLQJ�RQ�MXYHQLOHV��SDUWLFXODUO\ �ZKHQ�
WKH\ �DUH�GHWDFKHG�DQG�GULIWLQJ��

2QH�QRYHO�DSSURDFK�WR�FRQWUROOLQJ�] HEUD�PXVVHO�
SRSXODWLRQV�LV�E\ �GLVUXSWLQJ�WKH�UHSURGXFWLYH�
SURFHVV��=HEUD�PXVVHO�HJJV�DUH�IHUWLOL] HG�H[ WHUQDOO\ ��
WKHUHIRUH��PDOHV�DQG�IHPDOHV�PXVW�UHOHDVH�WKHLU�
JDPHWHV��VSHUP�DQG�HJJV��VLPXOWDQHRXVO\ ��$IWHU�
UHOHDVH��] HEUD�PXVVHO�VSHUP�UHPDLQ�YLDEOH�IRU�RQO\ �D�
VKRUW�WLPH�SHUKDSV�RQO\ �D�IHZ�PLQXWHV��' LVUXSWLQJ�
WKH�V\ QFKURQL] DWLRQ�RI�VSDZQLQJ�E\ �PDOHV�DQG�
IHPDOHV�PD\ �HIIHFWLYHO\ �UHGXFH�WKH�QXPEHUV�RI�
IHUWLOL] HG�HJJV��5HVHDUFKHUV�DUH�FXUUHQWO\ �VWXG\ LQJ�
WKH�HQYLURQPHQWDO�FXHV�DQG�SK\ VLRORJLFDO�SDWKZD\ V�
WKDW�FRRUGLQDWH�] HEUD�PXVVHO�VSDZQLQJ�DFWLYLW\ ��
� � � �

5HFHQWO\ ��2KLR�5LYHU�SRSXODWLRQV�RI�] HEUD�PXVVHOV�
KDYH�GHFOLQHG�LQ�VRPH�DUHDV��0 ��&��0 LOOHU�SHUVRQDO�
FRPPXQLFDWLRQ���

�

3XUSOH�/ RRVHVWULIH�

3XUSOH�ORRVHVWULIH�LV�D�GHQVH��KHUEDFHRXV��QRQ�QDWLYH�
SHUHQQLDO�WKDW�JURZV�XS�WR�� �IHHW�WDOO��: LWK�DQ�
DWWUDFWLYH�SXUSOH�WR�PDJHQWD�IORZHUV��SXUSOH�
ORRVHVWULIH�FXOWLYDUV�UH�SRSXODU�RUQDPHQWDO��7KH�
IORZHUV�EORRP�LQ�ORQJ�VSLNHV�ZLWK�� �� � �VTXDUH�VWHPV�
SHU�SODQW��2QH�SODQW�FDQ�SURGXFH�RYHU�� � � �� � � �
VHHGV��7KH�OLQHDU�JUHHQ�OHDYHV�DUH�RSSRVLWH�DORQJ�
WKH�VWHP��7KLV�SODQW�KDV�D�ZRRG\ �WDSURRW�DQG�
ILEURXV�UKL] RPHV�WKDW�IRUP�WKLFN�PDW��3XUSOH�
ORRVHVWULIH�LV�VLPLODU�WR�WKH�QDWLYH�ORRVHVWULIH�
/ \ WKUXP�DODWXP��KRZHYHU��/ ��DODWXP�KDV�DOWHUQDWH�
OHDYHV�RQ�WKH�XSSHU�VWHP��ZLGHU�VSDFHG�IORZHUV�DQG�

LV�VPDOOHU�LQ�VL] H��/ RRNLQJ�FORVHO\ �W�ERWK�IORZHUV�
/ �VDOLFDULD�KDV�� � �VWDPHQV�DQG�/ ��DODWXP�KDV�� �� �
VWDPHQV��&XUUHQWO\ �LQ�2KLR��/ \ WKUXP�VDOLFDULD�LV�
LOOHJDO�WR�VHOO��+RZHYHU��FRPPHUFLDOO\ �YLDEOH�
FXOWLYDUV�OLNH�/ �YLUJDWXP�FDQ�FURVV�SROOLQDWH�ZLWK�
ZLOG�SRSXODWLRQV�RI�SXUSOH�ORRVHVWULIH�DQG�SURGXFH�
YLDEOH�VHHG���2KLR�' LYLVLRQ�RI�1DWXUDO�$UHDV�DQG�
3UHVHUYHV�,19$6,9( �3/ $176�2) �2+,2 �)DFW�6KHHW�� ���

3XUSOH�ORRVHVWULIH�RFFXUV�PRVWO\ �LQ�ZHWODQG�
HQYLURQPHQWV��EXW�ZKHQ�ZHOO�HVWDEOLVKHG��LW�FDQ�
VXUYLYH�GULHU�FRQGLWLRQV��: HWODQGV�LPSDFWHG�E\ �WKLV�
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SODQW�LQFOXGH�PDUVKHV��IHQV��ZHW�PHDGRZV��VWUHDP�
DQG�ULYHU�EDQNV��DQG�ODNH�VKRUHV���

3XUSOH�ORRVHVWULIH�ZDV�LQWURGXFHG�WR�1RUWK�$PHULFD�
IURP�( XURSH�DQG�$VLD�LQ�WKH�HDUO\ �� � � � V�DV�
FRQWDPLQDQW�LQ�VKLS�EDOODVW��DV�ZHOO�DV�D�PHGLFLQDO�
KHUE�DQG�JDUGHQ�SODQW��,W�HVFDSHG�DQG�EHFDPH�D�
SLRQHHU�VSHFLHV�RI�QHZO\ �FRQVWUXFWHG�ZDWHUZD\ V�
DQG�FDQDOV��3XUSOH�ORRVHVWULIH�RFFXUV�WKURXJKRXW�WKH�
8QLWHG�6WDWHV�ZLWK�LWV�KHDYLHVW�FRQFHQWUDWLRQV�LQ�WKH�
QRUWKHDVW��$OWKRXJK�/ \ WKUXP�VDOLFDULD�LV�FXUUHQWO\ �QR�
ORQJHU�DYDLODEOH�WR�SXUFKDVH��FXOWLYDUV�FRQWLQXH�WR�
EH�GLVWULEXWHG��,Q�2KLR��WKLV�SODQW�FDQ�EH�IRXQG�

WKURXJKRXW�WKH�VWDWH��DOWKRXJK�LW�LV�PRUH�
HVWDEOLVKHG�LQ�WKH�QRUWKHUQ�KDOI��

3XUSOH�ORRVHVWULIH�DGDSWV�UHDGLO\ �WR�QDWXUDO�DQG�
GLVWXUEHG�ZHWODQGV��$V�LW�HVWDEOLVKHV�DQG�H[ SDQGV��LW�
RXW�FRPSHWHV�DQG�UHSODFHV�QDWLYH�JUDVVHV��VHGJHV��
DQG�RWKHU�IORZHULQJ�SODQWV�WKDW�SURYLGH�D�KLJKHU�
TXDOLW\ �VRXUFH�RI�QXWULWLRQ�IRU�ZLOGOLIH��3XUSOH�
ORRVHVWULIH�IRUPV�GHQVH��KRPRJHQHRXV�VWDQGV�WKDW�
UHVWULFW�QDWLYH�ZHWODQG�SODQW�VSHFLHV�DQG�UHGXFHV�
KDELWDW�IRU�ZDWHUIRZO��6HHG�SURGXFWLRQ�LV�DV�SUROLILF�
DV�WKH�YHJHWDWLYH�JURZWK��6HHGV�DUH�ZLGHO\ �
GLVWULEXWHG�E\ �DQLPDOV��PDFKLQHU\ �DQG�SHRSOH�DQG�LQ�
ZDWHUZD\ V��

�

. XG] X�

. XG] X��3XHUDULD�PRQWDQD��LV�D�FOLPELQJ��VHPL�
ZRRG\ ��SHUHQQLDO�YLQH�LQ�WKH�SHD�IDPLO\ ��' HFLGXRXV�
OHDYHV�DUH�DOWHUQDWH�DQG�FRPSRXQG��ZLWK�WKUHH�
EURDG�OHDIOHWV�XS�WR�� �LQFKHV�DFURVV��/ HDIOHWV�PD\ �EH�
HQWLUH�RU�GHHSO\ �� �� �OREHG�ZLWK�KDLU\ �PDUJLQV��
,QGLYLGXDO�IORZHUV��DERXW�� �� �LQFK�ORQJ��DUH�SXUSOH��
KLJKO\ �IUDJUDQW�DQG�ERUQH�LQ�ORQJ�KDQJLQJ�FOXVWHUV��
)ORZHULQJ�RFFXUV�LQ�ODWH�VXPPHU�DQG�LV�VRRQ�
IROORZHG�E\ �SURGXFWLRQ�RI�EURZQ��KDLU\ ��IODWWHQHG��
VHHG�SRGV��HDFK�RI�ZKLFK�FRQWDLQV�WKUHH�WR�WHQ�KDUG�
VHHGV��3ODQW�&RQVHUYDWLRQ�$OOLDQFH³ RQOLQH�DW�
ZZZ�QSV�JRY�SODQWV�DOLHQ�IDFW�SXOR� �KWP�����

. XG] X�ZDV�LQWURGXFHG�LQWR�WKH�8�6��LQ�� � � � �DW�WKH�
3KLODGHOSKLD�&HQWHQQLDO�( [ SRVLWLRQ��ZKHUH�LW�ZDV�
SURPRWHG�DV�D�IRUDJH�FURS�DQG�DQ�RUQDPHQWDO�SODQW��
)URP�� � � � �WR�WKH�PLG�� � � � V��IDUPHUV�LQ�WKH�VRXWK�
ZHUH�HQFRXUDJHG�WR�SODQW�NXG] X�WR�UHGXFH�VRLO�
HURVLRQ��DQG�)UDQNOLQ�' ��5RRVHYHOW
V�&LYLOLDQ�
&RQVHUYDWLRQ�&RUSV�SODQWHG�LW�ZLGHO\ �IRU�PDQ\ �
\ HDUV��. XG] X�ZDV�UHFRJQL] HG�DV�D�SHVW�ZHHG�E\ �WKH�
8�6��' HSDUWPHQW�RI�$JULFXOWXUH�DQG��LQ�� � � � ��ZDV�
UHPRYHG�IURP�LWV�OLVW�RI�SHUPLVVLEOH�FRYHU�SODQWV�

. XG] X�NLOOV�RU�GHJUDGHV�RWKHU�SODQWV�E\ �VPRWKHULQJ�
WKHP�XQGHU�D�VROLG�EODQNHW�RI�OHDYHV��E\ �JLUGOLQJ�
ZRRG\ �VWHPV�DQG�WUHH�WUXQNV��DQG�E\ �EUHDNLQJ�
EUDQFKHV�RU�XSURRWLQJ�HQWLUH�WUHHV�DQG�VKUXEV�
WKURXJK�WKH�VKHHU�IRUFH�RI�LWV�ZHLJKW��2QFH�
HVWDEOLVKHG��. XG] X�SODQWV�JURZ�UDSLGO\ ��H[ WHQGLQJ�
DV�PXFK�DV�� � �IHHW�SHU�VHDVRQ�DW�D�UDWH�RI�DERXW�RQH�
IRRW�SHU�GD\ ��7KLV�YLJRURXV�YLQH�PD\ �H[ WHQG�� � �� � � �
IHHW�LQ�OHQJWK��ZLWK�VWHPV�� �� ���� �LQFKHV�LQ�GLDPHWHU��
. XG] X�URRWV�DUH�IOHVK\ ��ZLWK�PDVVLYH�WDS�URRWV�� �
LQFKHV�RU�PRUH�LQ�GLDPHWHU��� �IHHW�RU�PRUH�LQ�

OHQJWK��DQG�ZHLJKLQJ�DV�PXFK�DV�� � � �SRXQGV��$V�
PDQ\ �DV�WKLUW\ �YLQHV�PD\ �JURZ�IURP�D�VLQJOH�URRW�
FURZQ���

. XG] X�LV�FRPPRQ�WKURXJKRXW�PRVW�RI�WKH�
VRXWKHDVWHUQ�8�6��DQG�KDV�EHHQ�IRXQG�DV�IDU�QRUWK�
DV�3HQQV\ OYDQLD��. XG] X�JURZV�ZHOO�XQGHU�D�ZLGH�
UDQJH�RI�FRQGLWLRQV�DQG�LQ�PRVW�VRLO�W\ SHV��3UHIHUUHG�
KDELWDWV�DUH�IRUHVW�HGJHV��DEDQGRQHG�ILHOGV��
URDGVLGHV��DQG�GLVWXUEHG�DUHDV��ZKHUH�VXQOLJKW�LV�
DEXQGDQW��. XG] X�JURZV�EHVW�ZKHUH�ZLQWHUV�DUH�
PLOG��VXPPHU�WHPSHUDWXUHV�DUH�DERYH�� � �GHJUHHV�
)DKUHQKHLW��DQG�DQQXDO�UDLQIDOO�LV�� � �LQFKHV�RU�PRUH��

)RU�VXFFHVVIXO�ORQJ�WHUP�FRQWURO�RI�NXG] X��WKH�
H[ WHQVLYH�URRW�V\ VWHP�PXVW�EH�GHVWUR\ HG��$Q\ �
UHPDLQLQJ�URRW�FURZQV�FDQ�OHDG�WR�UHLQIHVWDWLRQ�RI�
DQ�DUHD��0 HFKDQLFDO�PHWKRGV�LQYROYH�FXWWLQJ�YLQHV�
MXVW�DERYH�JURXQG�OHYHO�DQG�GHVWUR\ LQJ�DOO�FXW�
PDWHULDO��&ORVH�PRZLQJ�HYHU\ �PRQWK�IRU�WZR�
JURZLQJ�VHDVRQV�RU�UHSHDWHG�FXOWLYDWLRQ�PD\ �EH�
HIIHFWLYH��&XW�NXG] X�FDQ�EH�IHG�WR�OLYHVWRFN��EXUQHG�
RU�HQFORVHG�LQ�SODVWLF�EDJV�DQG�VHQW�WR�D�ODQGILOO��,I�
FRQGXFWHG�LQ�WKH�VSULQJ��FXWWLQJ�PXVW�EH�UHSHDWHG�
DV�UHJURZWK�DSSHDUV�WR�H[ KDXVW�WKH�SODQW
V�VWRUHG�
FDUERK\ GUDWH�UHVHUYHV��/ DWH�VHDVRQ�FXWWLQJ�VKRXOG�
EH�IROORZHG�XS�ZLWK�LPPHGLDWH�DSSOLFDWLRQ�RI�D�
V\ VWHPLF�KHUELFLGH��H�J���JO\ SKRVDWH��WR�FXW�VWHPV��WR�
HQFRXUDJH�WUDQVSRUW�RI�WKH�KHUELFLGH�LQWR�WKH�URRW�
V\ VWHP��5HSHDWHG�DSSOLFDWLRQV�RI�VHYHUDO�VRLO�DFWLYH�
KHUELFLGHV�KDYH�EHHQ�XVHG�HIIHFWLYHO\ �RQ�ODUJH�
LQIHVWDWLRQV�LQ�IRUHVWU\ �VLWXDWLRQV��( IIRUWV�DUH�EHLQJ�
RUJDQL] HG�E\ �WKH�8�6��)RUHVW�6HUYLFH�WR�EHJLQ�D�
VHDUFK�IRU�ELRORJLFDO�FRQWURO�DJHQWV�IRU�NXG] X���
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5HHG�FDQDU\ �JUDVV�

5HHG�FDQDU\ �JUDVV��3KDODULV�DUXQGLQDFHD��LV�D�� �� �
IRRW�WDOO��QRQ�QDWLYH�JUDVV�ZLWK�IODW��URXJK�WH[ WXUHG��
WDSHULQJ�OHDYHV�IURP�� õ �� � �LQFKHV�ORQJ��7KH�VWHP�LV�
KDLUOHVV�DQG�VWDQGV�HUHFW��2QH�RI�WKH�ILUVW�JUDVVHV�WR�
VSURXW�LQ�WKH�VSULQJ��UHHG�FDQDU\ �JUDVV�SURGXFHV�D�
FRPSDFW�SDQLFOH�� �� � �LQFKHV�ORQJ�WKDW�LV�HUHFW�RU�
VOLJKWO\ �VSUHDGLQJ��7KH�IORZHUV�DUH�JUHHQ�WR�SXUSOH�
HDUO\ �LQ�WKH�VHDVRQ�DQG�FKDQJH�WR�EHLJH�RYHU�WLPH��
7KLV�JUDVV�IRUPV�D�WKLFN�UKL] RPH�V\ VWHP�WKDW�TXLFNO\ �
GRPLQDWHV�WKH�VRLO��7KHUH�LV�VRPH�GHEDWH�DV�WR�WKH�
RULJLQ�RI�WKH�VSHFLHV��6RXUFHV�GRFXPHQW�QDWLYH�DQG�
QRQ�QDWLYH�JHQRW\ SHV�RI�UHHG�FDQDU\ �JUDVV��7KH�QRQ�
QDWLYH�VWUDLQ�LV�WKRXJKW�WR�EH�PRUH�LQYDVLYH�WKDQ�WKH�
QDWLYH�VWUDLQ��2KLR�' LYLVLRQ�RI�1DWXUDO�$UHDV�DQG�
3UHVHUYHV�,19$6,9( �3/ $176�2) �2+,2 �)DFW�6KHHW�� ���

5HHG�FDQDU\ �JUDVV�RFFXUV�LQ�ZHWODQGV�VXFK�DV�
PDUVKHV��ZHW�SUDLULHV��ZHW�PHDGRZV��IHQV�DQG�
VWUHDP�EDQNV��7KLV�JUDVV�TXLFNO\ �GRPLQDWHV�DUHDV�RI�
ZHW��H[ SRVHG�VRLOV�DQG�FDQ�DOVR�JURZ�LQ�DUHDV�RI�
VWDQGLQJ�ZDWHU�E\ �SURGXFLQJ�VSHFLDO�URRWV�RII�WKH�

VXEPHUVHG�SRUWLRQ�RI�WKH�VWHP��5HHG�FDQDU\ �JUDVV�
FDQ�DOVR�JURZ�RQ�GU\ �VRLOV�LQ�XSODQG�VLWHV�DQG�XQGHU�
SDUWLDO�VKDGH��KRZHYHU��LW�GRHV�EHVW�LQ�IXOO�VXQ�DQG�
PRLVW�VRLOV��

7KH�QRQ�QDWLYH�VWUDLQ�RI�UHHG�FDQDU\ �JUDVV�ZDV�
LQWURGXFHG�IURP�( XURSH�DQG�$VLD�LQ�WKH�HDUO\ �� � � � V��
,W�ZDV�VHOHFWHG�IRU�LWV�YLJRU�DV�D�IRUDJH�FURS�DQG�
HURVLRQ�FRQWURO��,Q�2KLR��UHHG�FDQDU\ �

JUDVV�LV�ZLGHVSUHDG�WKURXJKRXW�WKH�VWDWH��

5HHG�FDQDU\ �JUDVV�UHSURGXFHV�YHJHWDWLYHO\ �DV�ZHOO�DV�
E\ �VHHG��,W�DJJUHVVLYHO\ �GRPLQDWHV�DQ�DUHD�DQG�
GLVSODFHV�WKH�QDWLYH�YHJHWDWLRQ�UHSODFLQJ�LW�ZLWK�D�
PRQRFXOWXUH�RI�JUDVV��7KLV�VSHFLHV�RI�JUDVV�
SURGXFHV�OLWWOH�LQ�WKH�IRUP�RI�VKHOWHU�DQG�IRRG�IRU�
ZLOGOLIH��DOWKRXJK�LW�KDV�EHHQ�XVHG�IRU�EDQN�
VWDELOL] DWLRQ�LQ�ZHWODQGV�DQG�ZDWHUZD\ V��6HHGV�DUH�
HDVLO\ �GLVSHUVHG�E\ �PHDQV�RI�ZDWHUZD\ V��DQLPDOV�
DQG�SHRSOH��

�

6QDNHKHDG�

7KH�QRUWKHUQ�VQDNHKHDG�LV�QDWLYH�WR�HDVWHUQ�$VLD�
DQG�KDV�EHHQ�LQWURGXFHG�WR�ZHVWHUQ�$VLD�DQG�
HDVWHUQ�( XURSH�GXULQJ�WKH�� �

� �

�FHQWXU\ ��&RXUWHQD\ �
HW�DO���� � � � ��FLWHG�E\ �0 DU\ ODQG�' HSDUWPHQW�RI�
1DWXUDO�5HVRXUFHV���,W�KDV�EHHQ�VXFFHVVIXO�LQ�
HVWDEOLVKLQJ�UHSURGXFLQJ�SRSXODWLRQV�LQ�D�YDULHW\ �RI�
IUHVKZDWHU�HQYLURQPHQWV�DW�OHDVW�LQ�-DSDQ�DQG�LQ�
ZHVWHUQ�$VLD��ZHOO�RXWVLGH�RI�LWV�QDWLYH�UDQJH��2QO\ �
LQ�WKH�ODVW�IHZ�\ HDUV�KDYH�VSRUDGLF�REVHUYDWLRQV�RI�
WKLV�VSHFLHV�RFFXUUHG�LQ�WKH�8QLWHG�6WDWHV��LQFOXGLQJ�
ZDWHUV�LQ�)ORULGD�DQG�0 DVVDFKXVHWWV��,Q�DGGLWLRQ��
LOOHJDOO\ �LPSRUWHG�OLYH�VSHFLPHQV�RI�WKH�QRUWKHUQ�
VQDNHKHDG�KDYH�EHHQ�FRQILVFDWHG�E\ �ODZ�
HQIRUFHPHQW�RIILFLDOV�LQ�)ORULGD�DQG�7H[ DV��7KH�
OLNHO\ �VRXUFH�RI�QRUWKHUQ�VQDNHKHDGV�WKDW�KDYH�EHHQ�
IRXQG�LQ�8�6��ZDWHUV�LV�OLYH�IRRG�ILVK�PDUNHWV���

7KH�QRUWKHUQ�VQDNHKHDG�KDV�EHHQ�IRXQG�WR�OLYH�LQ�
VWDJQDQW�VKDOORZ�SRQGV��VZDPSV�DQG�VORZ�VWUHDPV�
ZLWK�PXG�RU�YHJHWDWHG�VXEVWUDWH��ZLWK�WHPSHUDWXUHV�
UDQJLQJ�IURP�� �WR�! � � R&��7KH�GLHWV�RI�DGXOWV�DUH�
PRVWO\ �PDGH�XS�RI�VPDOO�ILVK��DOWKRXJK�VRPH�PD\ �EH�
DV�ODUJH�DV�RQH�WKLUG�RI�WKH�SUHGDWRU·V�ERG\ �OHQJWK��
,Q�DGGLWLRQ�WR�ILVK��WKH�QRUWKHUQ�VQDNHKHDG�KDV�EHHQ�
NQRZQ�WR�HDW�IURJV��FUXVWDFHDQV��DQG�LQVHFW�ODUYDH��,W�

UHDFKHV�VH[ XDO�PDWXULW\ �LQ�� �WR�� �\ HDUV�DQG�
DSSUR[ LPDWHO\ �� � �� � �FP��� � �� � �LQFKHV��LQ�OHQJWK�DQG�
PD[ LPXP�VL] H�H[ FHHGV�� � �FP��� � �LQFKHV���)HPDOHV�
UHOHDVH�� �� � � �WR�� � �� � � �HJJV�SHU�VSDZQ��ZKLFK�FDQ�
RFFXU�� �WR�� �WLPHV�SHU�\ HDU��7KH�IORDWLQJ�HJJV�WDNH�
� � �KRXUV�WR�KDWFK�DW�� �

�

&��� � �KRXUV�DW�� �
�

&�DQG�
PXFK�ORQJHU�DW�FRROHU�WHPSHUDWXUHV��/ DUYDH�UHPDLQ�
LQ�D�QHVW�JXDUGHG�E\ �WKHLU�SDUHQWV�XQWLO�\ RON�
DEVRUSWLRQ�LV�FRPSOHWH�DW�DSSUR[ LPDWHO\ �� �PP�LQ�
OHQJWK��$W�DSSUR[ LPDWHO\ �� � �PP�WKH�\ RXQJ�EHJLQ�
IHHGLQJ�RQ�VPDOO�FUXVWDFHDQV�DQG�ILVK�ODUYDH��7KH�
QRUWKHUQ�VQDNHKHDG�KDV�EHHQ�UHSRUWHG�WR�EH�DQ�
REOLJDWH�DLU�EUHDWKHU��ZKLFK�PHDQV�WKDW�LW�FDQ�OLYH�LQ�
R[ \ JHQ�GHSOHWHG�ZDWHUV�E\ �JXOSLQJ�DLU�DW�WKH�ZDWHU·V�
VXUIDFH�DQG�VXUYLYH�VHYHUDO�GD\ V�RXW�RI�ZDWHU�LI�NHSW�
PRLVW���

7KH�UHFHQW�DSSHDUDQFH�RI�D�UHSURGXFLQJ�SRSXODWLRQ�
RI�QRUWKHUQ�VQDNHKHDGV�LQ�D�VSULQJ�IHG�0 DU\ ODQG�
SRQG�KDV�IHGHUDO�DQG�VWDWH�ZLOGOLIH�RIILFLDOV�DV�ZHOO�
DV�WKH�SXEOLF�DODUPHG�DERXW�WKH�SRWHQWLDO�LPSDFWV�WR�
JDPH�VSHFLHV�DQG�WKH�UHVLOLHQF\ �RI�WKH�DTXDWLF�
HFRV\ VWHPV��7KLV�VLWXDWLRQ�UHPLQGV�XV�DOO�RI�WKH�
YXOQHUDELOLW\ �RI�RXU�ZLOG�KDELWDWV�DQG�WKH�
FRQVHTXHQFHV�RI�WKH�DFWLRQV�RI�D�VLQJOH�LQGLYLGXDO�
FDQ�KDYH�RQ�DQ�HQWLUH�HFRV\ VWHP��
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&RPPRQ�UHHG�JUDVV�

&RPPRQ�UHHG�JUDVV�LV�D�WDOO��LQYDVLYH�SHUHQQLDO�
ZHWODQG�JUDVV�UDQJLQJ�LQ�KHLJKW�IURP�� �� � �IHHW��7KH�
SODQW�SURGXFHV�KRUL] RQWDO�UKL] RPHV�WKDW�JURZ�RQ�RU�
EHQHDWK�KH�JURXQG�DQG�SURGXFH�URRWV�DQG�YHUWLFDO�
VWDONV��FXOPV���7KH�UKL] RPHV�DOORZ�WKH�SODQW�WR�IRUP�
ODUJH�FRORQLHV��7KH�VWLII��KROORZ�VWDONV�VXSSRUW�OHDI�
EODGHV�ZKLFK�DUH�VPRRWK��EURDG�DQG�IODW��� �õ �� �
LQFKHV�ZLGH���$�ODUJH�WHUPLQDO�LQIORUHVFHQFH�
�SDQLFOH�LV�SURGXFHG�LQ�ODWH�-XQH�DQG�LV�SXUSOLVK�LQ�
IORZHU�DQG�JUD\ LVK�LQ�IUXLW��/ DUJH�TXDQWLWLHV�RI�VHHG�
DUH�SURGXFHG��KRZHYHU��PRVW�RU�DOO�RI�WKH�VHHG�PD\ �
QRW�EH�YLDEOH��2KLR�' LYLVLRQ�RI�1DWXUDO�$UHDV�DQG�
3UHVHUYHV�,19$6,9( �3/ $176�2) �2+,2 �)DFW�6KHHW�� ���

&RPPRQ�UHHG�JUDVV�LV�SUHYDOHQW�LQ�RSHQ�ZHWODQG�
KDELWDWV�DQG�IDYRUV�DONDOLQH�DQG�EUDFNLVK�ZDWHUV��
7KHVH�DUHDV�LQFOXGH�GULHU�ERUGHUV�DQG�HOHYDWHG�
DUHDV�RI�EUDFNLVK�DQG�IUHVKZDWHU�PDUVKHV��DORQJ�
ULYHUEDQNV�DQG�ODNH�VKRUHV�DQG�DOPRVW�DQ\ ZKHUH�
WKHUH�DUH�VOLJKW�GHSUHVVLRQV�WKDW�

KROG�PRLVWXUH��7KH�VSHFLHV�LV�SDUWLFXODUO\ �IUHTXHQW�
LQ�GLVWXUEHG�RU�SROOXWHG�VRLOV�DORQJ�URDGVLGHV��
GLWFKHV�DQG�GUHGJHG�DUHDV��,W�LV�DOVR�NQRZQ�WR�
WROHUDWH�KLJKO\ �DFLGLF�FRQGLWLRQV��

6RPH�SRSXODWLRQV�RI�FRPPRQ�UHHG�JUDVV�DUH�PRUH�
LQYDVLYH�WKDQ�RWKHUV�DQG�PD\ �EH�QRQ�QDWLYH��,W�LV�
VXVSHFWHG�WKDW�WKH�QRQ�QDWLYH��DJJUHVVLYH�VWUDLQ�RI�
FRPPRQ�UHHG�JUDVV�ZDV�LQWURGXFHG�WR�1RUWK�
$PHULFD�LQ�WKH�HDUO\ �� � WK�FHQWXU\ ��,W�FDQ�QRZ�EH�
IRXQG�WKURXJKRXW�WKH�8QLWHG�6WDWHV��,Q�2KLR��WKLV�
VWUDLQ�LV�SULPDULO\ �IRXQG�LQ�WKH�QRUWKHUQ�SDU�RI�WKH�
VWDWH��KRZHYHU�LW�KDV�UHFHQWO\ �SURJUHVVHG�VRXWK��

&RPPRQ�UHHG�JUDVV�FDQ�EH�FRQVLGHUHG�D�QDWXUDO�
FRPSRQHQW�RI�VRPH�XQGLVWXUEHG��ZHWODQGV��
+RZHYHU��WKH�LQYDVLYH�VWUDLQ�JURZV�DJJUHVVLYHO\ �LQ�
DUHDV�WKDW�DUH�GLVWXUEHG�RU�VWUHVVHG�E\ �SROOXWLRQ��
GUHGJLQJ�RU�RWKHU�DOWHUDWLRQ�RI�WKH�QDWXUDO�
K\ GURORJLF�UHJLPH��,QYDVLYH�VWDQGV�RI�FRPPRQ�UHHG�
JUDVV�HOLPLQDWH�GLYHUVH�ZHWODQG�SODQW�FRPPXQLWLHV��
SURYLGLQJ�OLWWOH�IRRG�RU�VKHOWHU�IRU�ZLOGOLIH�

�

5XIIH��

$FFRUGLQJ�WR�WKH�2KLR�6HD�* UDQW�)RXQGDWLRQ�)DFW�
6KHHW�� � � ��7KH�UXIIH��* \ PQRFHSKDOXV�FHUQXXV���LV�D�
VPDOO�EXW�DJJUHVVLYH�ILVK�VSHFLHV�QDWLYH�WR�( XUDVLD��,W�
ZDV�LQWURGXFHG�LQWR�/ DNH�6XSHULRU�LQ�WKH�PLG�� � � � V�
LQ�WKH�EDOODVW�ZDWHU�RI�DQ�RFHDQ�JRLQJ�YHVVHO��

%HFDXVH�WKH�UXIIH�PDWXUHV�TXLFNO\ ��KDV�D�KLJK�
UHSURGXFWLYH�FDSDFLW\ ��DQG�DGDSWV�WR�D�ZLGH�YDULHW\ �
RI�HQYLURQPHQWV��LW�LV�FRQVLGHUHG�D�VHULRXV�WKUHDW�WR�
FRPPHUFLDO�DQG�VSRUW�ILVKLQJ��,W�DOVR�KDV�WKH�
SRWHQWLDO�WR�VHULRXVO\ �GLVUXSW�WKH�GHOLFDWH�
SUHGDWRU�SUH\ �EDODQFH�YLWDO�WR�VXVWDLQLQJ�D�KHDOWK\ �
ILVKHU\ ��

( [ SORVLYH�JURZWK�RI�WKH�UXIIH�SRSXODWLRQ�PHDQV�OHVV�
IRRG�DQG�VSDFH�LQ�WKH�HFRV\ VWHP�IRU�RWKHU�ILVK�ZLWK�
VLPLODU�GLHWV�DQG�IHHGLQJ�KDELWV��%HFDXVH�RI�WKLV��
ZDOOH\ H��SHUFK��DQG�D�QXPEHU�RI�VPDOO�IRUDJH�ILVK�
VSHFLHV�DUH�VHULRXVO\ �WKUHDWHQHG�E\ �FRQWLQXHG�
H[ SDQVLRQ�RI�WKH�UXIIH
V�UDQJH��

: KLOH�LW�LV�WRR�HDUO\ �WR�WHOO�H[ DFWO\ �KRZ�WKH�UXIIH�ZLOO�
DIIHFW�RWKHU�ILVK�LQ�WKH�6W��/ RXLV�5LYHU��LWV�QXPEHUV�
KDYH�LQFUHDVHG�GUDPDWLFDOO\ �ZKLOH�RWKHU�VSHFLHV��
HVSHFLDOO\ �HPHUDOG�VKLQHU��\ HOORZ�SHUFK��DQG�WURXW�
SHUFK��KDYH�GHFOLQHG��,W�ZRXOG�EH�HDV\ �WR�EODPH�DOO�
RI�WKHVH�FKDQJHV�RQ�WKH�UXIIH��EXW�VRPH�FRXOG�EH�
WKH�UHVXOW�RI�QDWXUDO�IOXFWXDWLRQV��ILVKLQJ�SUHVVXUH��
RU�ILVKHULHV�PDQDJHPHQW�SUDFWLFHV��

5XIIH�ZHUH�ILUVW�FROOHFWHG�LQ�WKH�' XOXWK�6XSHULRU�
KDUERU�DUHD�RI�/ DNH�6XSHULRU�LQ�� � � � �GXULQJ�D�
URXWLQH�DQDO\ VLV�RI�WKH�ORFDO�ILVKHU\ ��$OWKRXJK�
RIILFLDOO\ �LGHQWLILHG�LQ�� � � � ��UXIIH�ZHUH�SUREDEO\ �
LQWURGXFHG�DERXW�� � � � ��,Q�WKH�VKRUW�WLPH�VLQFH�LWV�
LQWURGXFWLRQ��WKH�UXIIH�KDV�EHFRPH�WKH�PRVW�
QXPHURXV�ILVK�LQ�WKH�6W��/ RXLV�5LYHU��$V�RI�� � � � ��WKH�
UXIIH�KDV�VSUHDG�HDVW�DORQJ�/ DNH�6XSHULRU
V�FRDVW�WR�
WKH�6DQG�5LYHU�LQ�QRUWKHUQ�: LVFRQVLQ��DQG�QRUWK�WR�
7KXQGHU�%D\ ��2QWDULR��5XIIH�SUREDEO\ �PRYHG�DFURVV�
WKH�ODNH�WR�7KXQGHU�%D\ �YLD�LQWHUODNH�EDOODVW�
H[ FKDQJH��6R�IDU��/ DNH�6XSHULRU�LV�WKH�RQO\ �SODFH�
UXIIH�ZHUH�IRXQG�LQ�WKH�: HVWHUQ�+HPLVSKHUH��7KH�
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UXIIH
V�DELOLW\ �WR�PRYH�IURP�ODNH�WR�ODNH�LQ�VKLSV
�
EDOODVW��KRZHYHU��ZLOO�PDNH�LW�GLIILFXOW�WR�SUHYHQW�WKH�
ILVK�IURP�H[ SDQGLQJ�LWV�UDQJH�WR�WKH�ORZHU�* UHDW�
/ DNHV��

) LVKHULHV�PDQDJHUV�ILUVW�WULHG�WR�FRQWURO�UXIIH�E\ �
LQFUHDVLQJ�WKHLU�QXPEHU�RI�SUHGDWRUV��HVSHFLDOO\ �
ZDOOH\ H�DQG�QRUWKHUQ�SLNH��7KH\ �GLG�WKLV�E\ �OLPLWLQJ�
VSRUW�FDWFKHV�RI�WKHVH�VSHFLHV��DQG�VWRFNLQJ�ZDOOH\ H�
DQG�QRUWKHUQ�SLNH��( DUO\ �UHVXOWV�RI�WKH�SUHGDWRU�
VWRFNLQJ�SURJUDP�KDYH�EHHQ�GLVDSSRLQWLQJ��EXW�LW�LV�
WRR�HDUO\ �WR�MXGJH�WKH�HIIHFWLYHQHVV�RI�WKLV�DSSURDFK�
VLQFH�ILVK�RIWHQ�WDNH�VHYHUDO�\ HDUV�WR�VZLWFK�WR�D�QHZ�
IRRG�VRXUFH��

5HVHDUFKHUV�DQDO\ ] HG�VWRPDFK�VDPSOHV�RI�WKH�
SUHGDWRUV�DQG�IRXQG�YHU\ �IHZ�UXIIH�LQ�ZDOOH\ H�DQG�
QRUWKHUQ�SLNH�VWRPDFKV��%XOOKHDGV�DSSHDU�WR�EH�WKH�
RQO\ �VSHFLHV�WKDW�FRQVLVWHQWO\ �HDW�UXIIH��5HVHDUFK�
VXJJHVWV�WKDW�SUHGDWRUV�VWRFNHG�WR�FRQWURO�UXIIH�
PD\ �QRW�HDW�WKHP�EHFDXVH�WKH\ �SUHIHU�VRIW�UD\ HG�
VKLQHUV�DQG�VPDOO�KDUG�UD\ HG�ILVK�OLNH�GDUWHUV�DQG�
\ RXQJ�SHUFK��7KLV�FRXOG�H[ SODLQ�WKH�LQFUHDVH�LQ�UXIIH�
DQG�UHGXFWLRQ�LQ�WKHVH�IRUDJH�VSHFLHV��

7KH�EDWWOH�WR�NHHS�WKH�UXIIH�IURP�VSUHDGLQJ�LV�EHLQJ�
IRXJKW�RQ�VHYHUDO�IURQWV��)RU�LQVWDQFH��SRLVRQ�ZLOO�
EH�XVHG�WR�HUDGLFDWH�UXIIH�ZKHQ�WKH�ILVK�LV�IRXQG�LQ�
VPDOO�QXPEHUV�DW�D�QHZ�ORFDWLRQ��3RLVRQLQJ�ZDV�
FRQVLGHUHG�IRU�DUHDV�ZKHUH�WKH�UXIIH�LV�ILUPO\ �
HQWUHQFKHG��EXW�ZDV�UXOHG�RXW��$V�RQH�UHVHDUFKHU�
VDLG���7KH�FRVW�ZRXOG�KDYH�EHHQ�VWDJJHULQJ��DQG�LW�
SUREDEO\ �ZRXOG�KDYH�IDLOHG��$OO�LW�WDNHV�LV�RQH�SDLU�RI�
UXIIH�WR�VXUYLYH�DQG�WKH�SUREOHP�VWDUWV�DOO�RYHU�
DJDLQ���

&KHPLFDO�FRQWUROV�WKDW�NLOO�UXIIH�EXW�OHDYH�RWKHU�
VSHFLHV�XQKDUPHG�DUH�EHLQJ�VRXJKW��)RU�LQVWDQFH��
UHVHDUFKHUV�DUH�H[ SORULQJ�WKH�SRVVLELOLW\ �WKDW�WKH�
UXIIH�LV�VXVFHSWLEOH�WR�ORZ�GRVHV�RI�WKH�ODPSULFLGH�
7)0 ��D�FKHPLFDO�WKDW�LQ�ORZ�GRVHV�NLOOV�ODPSUH\ �EXW�
QRW�RWKHU�ILVK��5HFHQW�ILHOG�WHVWV�KDYH�VKRZQ�WKDW�
WUHDWLQJ�VWUHDPV�ZLWK�7)0 �IRU�ODPSUH\ �FRQWURO�NLOOV�
D�KLJK�SHUFHQWDJH�RI�WKH�UXIIH��7)0 ��KRZHYHU��LV�
UHJLVWHUHG�IRU�XVH�RQ�ODPSUH\ �RQO\ ��) LVKHULHV�
PDQDJHUV�KDYH�DOVR�FRQVLGHUHG�D�SURJUDP�WR�QHW�
DQG�GHVWUR\ �DV�PDQ\ �UXIIH�DV�SRVVLEOH�LQ�WKH�6W��
/ RXLV�5LYHU��RQ�WKH�WKHRU\ �WKDW�WKH�UXIIH
V�UDQJH�
ZRXOG�QRW�H[ SDQG�DV�UDSLGO\ �LI�SRSXODWLRQV�ZHUH�
FRQWUROOHG��

) LVKHULHV�PDQDJHUV�ZLOO�SODQ�HUDGLFDWLRQ�DQG�FRQWURO�
PHDVXUHV�IRU�/ DNH�6XSHULRU�ULYHUV�DQG�VWUHDPV�RQ�D�
FDVH�E\ �FDVH�EDVLV��7KH�RYHUDOO�JRDO��KRZHYHU��LV�WR�
FRQWDLQ�UXIIH�WR�WKH�ZHVWHUQ�SDUW�RI�/ DNH�6XSHULRU��

7R�NHHS�UXIIH�IURP�VSUHDGLQJ�WR�WKH�RWKHU�* UHDW�
/ DNHV��WKH�/ DNH�&DUULHUV�$VVRFLDWLRQ�GHYHORSHG�
YROXQWDU\ �JXLGHOLQHV�IRU�KDQGOLQJ�EDOODVW�ZDWHU�LQ�
* UHDW�/ DNHV�VKLSV��8QGHU�WKHVH�QHZ�JXLGHOLQHV��
VKLSV�JRLQJ�WR�RWKHU�* UHDW�/ DNHV�DUH�UHTXLUHG�WR�
H[ FKDQJH�EDOODVW�LQ�GHHS��DW�OHDVW�� � � �IHHW��ZDWHU�
ZHVW�RI�D�GHPDUFDWLRQ�OLQH�EHWZHHQ�2QWRQDJRQ��
0 LFKLJDQ�DQG�* UDQG�3RUWDJH��0 LQQHVRWD�DQG�DW�OHDVW�
ILYH�PLOHV�IURP�WKH�VRXWK�VKRUH�RI�/ DNH�6XSHULRU��

7KH�UXIIH�FDQ�WKULYH�LQ�D�ZLGH�UDQJH�RI�WHPSHUDWXUHV�
DQG�KDELWDW��,W�KDV�D�IDVWHU�ILUVW�\ HDU�JURZWK�UDWH�
WKDQ�PRVW�RI�LWV�FRPSHWLWRUV��,W�VWDUWV�UHSURGXFLQJ�
DW�DJH�WZR�RU�WKUHH��EXW�FDQ�UHSURGXFH�DIWHU�WKH�ILUVW�
\ HDU�LQ�ZDUPHU�ZDWHUV��$Q�DYHUDJH�IHPDOH�FDQ�
SURGXFH�� � �� � � �WR�� � � �� � � �HJJV�SHU�VHDVRQ��' XH�LQ�
SDUW�WR�LWV�KHDUW\ �UHSURGXFWLYH�UDWH��UXIIH�
SRSXODWLRQV�FDQ�H[ SORGH�TXLFNO\ ��

,Q�( XURSH��WKH�UXIIH�LV�IRXQG�LQ�IUHVK�DQG�EUDFNLVK�
�VDOLQLW\ �OHVV�WKDQ�� �� �SSP��ZDWHUV�DQG�LQ�DOO�W\ SHV�RI�
ODNHV��IURP�GHHS��FROG��DQG�FOHDU�WR�VKDOORZ��ZDUP��
DQG�IXOO�RI�QXWULHQWV��,Q�ULYHUV��WKH�UXIIH�SUHIHUV�
VORZHU�PRYLQJ�ZDWHU��LQ�ODNHV��LW�SUHIHUV�WXUELG�
DUHDV�DQG�VRIW�ERWWRPV��XVXDOO\ �ZLWKRXW�YHJHWDWLRQ��

8QOLNH�RWKHU�SHUFK�VSHFLHV��WKH�UXIIH�LV�PRUH�
WROHUDQW�RI�PXUN\ ��QXWULHQW�ULFK��HXWURSKLF���
FRQGLWLRQV��VHH�JUDSK�EHORZ���/ LNH�ZDOOH\ H��WKH�UXIIH�
VSHQGV�LWV�GD\ V�LQ�GHHSHU�ZDWHU�DQG�PRYHV�WR�WKH�
VKDOORZV�WR�IHHG�DW�QLJKW��

7R�DYRLG�SUHGDWRUV��WKH�UXIIH�SUHIHUV�GDUNQHVV��
$OWKRXJK�LW�KDV�SRRU�H\ HVLJKW��WKH�UXIIH
V�KHDG�KDV�D�
ZHOO�GHYHORSHG�V\ VWHP�RI�ERQH�FDQDOV�WKDW�FRQWDLQ�
VHQVRU\ �RUJDQV�FDOOHG��QHXURPDVWV���6XFK�RUJDQV�DUH�
FRPPRQ�DPRQJ�SHUFK�VSHFLHV�LQ�HDUO\ �OLIH�VWDJHV��
EXW�WKH\ �WHQG�WR�DWURSK\ �DV�WKH�ILVK�UHDFK�
DGXOWKRRG��,Q�DGXOW�UXIIH��KRZHYHU��WKHVH�VHQVRU\ �
RUJDQV�FRQWLQXH�WR�GHWHFW�ZDWHU�YLEUDWLRQV�JLYHQ�RII�
E\ �ERWK�SUHGDWRUV�DQG�SUH\ ��

,Q�( XURSH��WKH�UXIIH�LV�NQRZQ�WR�HDW�RWKHU�ILVK
V�
HJJV��EXW�LWV�PDLQ�GLHW�FRQVLVWV�RI�VPDOO�ZDWHU�
LQVHFWV�DQG�ODUYDH�IRXQG�SULPDULO\ �LQ�WKH�ERWWRP�
�EHQWKLF��OD\ HU�RI�WKH�ZDWHU�FROXPQ��,Q�WKH�6W��/ RXLV�
5LYHU��DQ�LPSRUWDQW�KDWFKHU\ �DUHD�IRU�PDQ\ �/ DNH�
6XSHULRU�ILVK��UXIIH�VWRPDFK�VDPSOHV�UHYHDO�IHZ�ILVK�
HJJV��%XW�WKH�UXIIH�LV�DQ�RSSRUWXQLVWLF�IHHGHU�DQG�
ZLOO�HDW�DOPRVW�DQ\ WKLQJ��6R�IDU��WKH�UXIIH�VHHPV�WR�
KDYH�WKH�VDPH�EDVLF�GLHW�RI�LQVHFWV�DQG�ODUYDH�LW�KDV�
LQ�LWV�QDWLYH�( XUDVLDQ�HQYLURQPHQW��: KLOH�ILVK�HJJV�
GR�QRW�VHHP�WR�EH�SDUW�RI�WKH�UXIIH
V�UHJXODU�GLHW�LQ�
WKH�6W��/ RXLV�5LYHU��WKDW
V�QR�JXDUDQWHH�ILVK�WKDW�HJJV�
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ZRQ
W�EH�SDUW�RI�WKH�UXIIH
V�GLHW�LQ�RWKHU�1RUWK�
$PHULFDQ�KDELWDWV��

: KHWKHU�UXIIH�IHHG�RQ�ILVK�HJJV�PD\ �EH�OHVV�
LPSRUWDQW�WKDQ�ZKHWKHU�UXIIH�HDW�WKH�IRRG�SUHIHUUHG�
E\ �RWKHU�ILVK��%HFDXVH�RI�LWV�VKHHU�QXPEHUV�DQG�WKH�
YDULHW\ �RI�IRRG�LW�HDWV��WKH�UXIIH�ZLOO�UHGXFH�IRRG�
VRXUFHV�IRU�PDQ\ �ILVK�VSHFLHV��,I�WKH�UXIIH��LQ�WXUQ��LV�
QRW�HDWHQ�E\ �QDWLYH�SUHGDWRUV��RU�LI�\ RXQJ�SUHGDWRU�
ILVK�VWDUYH�EHIRUH�WKH\ �JHW�ELJ�HQRXJK�WR�HDW�UXIIH��
WKH�UHVXOW�ZLOO�EH�DQ�H[ SORVLRQ�RI�UXIIH�DQG�
SRSXODWLRQ�ERWWOHQHFNV�LQ�RWKHU�VSHFLHV��

)RU�H[ DPSOH��UHFHQWO\ �KDWFKHG�\ HOORZ�SHUFK�PXVW�
FRQVXPH�ODUJH�DPRXQWV�RI�SODQNWRQ�LQ�D�IDLUO\ �VKRUW�
WLPH�LQ�RUGHU�WR�JURZ�WR�WKH�QH[ W�VWDJH��$W�VWDJH�
WZR��\ HOORZ�SHUFK�PXVW�HDW�ODUJHU�IRRG�LWHPV��VPDOO�
FUXVWDFHDQV�DQG�LQVHFWV��DEXQGDQW�QHDU�WKH�ERWWRP�
RI�WKH�ZDWHU�FROXPQ��2QO\ �DIWHU�SDVVLQJ�WKHVH�WZR�
KXUGOHV�GR�\ HOORZ�SHUFK�JHW�ELJ�HQRXJK�WR�HDW�RWKHU�
ILVK��,I�WKH�UXIIH�LQWHUUXSWV�HLWKHU�JURZWK�VWDJH�E\ �
UHGXFLQJ�WKH�IRRG�VXSSO\ �MXVW�DV�WKH�\ HOORZ�SHUFK�
QHHG�LW��DQ�HFRORJLFDO�ERWWOHQHFN���WKH�\ HOORZ�SHUFK�
SRSXODWLRQ�ZLOO�FUDVK��

�

5RXQG�* RE\ �

$FFRUGLQJ�WR�WKH�2KLR�6HD�* UDQW�)RXQGDWLRQ�)DFW�
6KHHW�� � � ��,Q�WKH�ODVW�GHFDGH��FRQVLGHUDEOH�SXEOLF�
DQG�VFLHQWLILF�DWWHQWLRQ�KDV�EHHQ�IRFXVHG�RQ�WKH�
] HEUD�PXVVHO��DQ�DTXDWLF�LQYDGHU�LQ�WKH�* UHDW�/ DNHV��
7KH�] HEUD�PXVVHO�DFWXDOO\ �LV�D�UHFHQW�DGGLWLRQ�LQ�D�
ORQJ�KLVWRU\ �RI�LQYDGHUV��UDQJLQJ�IURP�UDLQERZ�
VPHOW��DOHZLIH��DQG�ODPSUH\ �WR�WKH�UHFHQWO\ �
LQWURGXFHG�UXIIH�DQG�VSLQ\ �ZDWHU�IOHD��1RZ�DQRWKHU�
IRUHLJQ�VSHFLHV�KDV�EHJXQ�WR�VSUHDG�WKURXJKRXW�WKH�
LQODQG�ZDWHUZD\ V��7KH�URXQG�JRE\ ��1HRJRELXV�
PHODQRVWRPXV��ZDV�GLVFRYHUHG�LQ�WKH�6W��&ODLU�5LYHU��
WKH�FKDQQHO�FRQQHFWLQJ�/ DNH�+XURQ�DQG�/ DNH�6W��
&ODLU��LQ�� � � � ��7KLV�VSHFLHV�FRPHV�IURP�WKH�VDPH�
DUHD�RI�WKH�ZRUOG�DV�WKH�] HEUD�PXVVHO��DURXQG�WKH�
%ODFN�DQG�&DVSLDQ�6HDV���3UHVXPDEO\ ��WKH\ �DUULYHG�
WKH�VDPH�ZD\ �DV�] HEUD�PXVVHOV��LQ�EDOODVW�ZDWHU�
GLVFKDUJHG�E\ �WUDQVRFHDQLF�YHVVHOV����

,Q�� � � � �LW�EHJDQ�WR�VSUHDG�WR�RWKHU�ZDWHUZD\ V��DQG�
WKH�OLNHOLKRRG�RI�LWV�VSUHDGLQJ�WR�ZDWHUVKHGV�VXFK�
DV�WKH�0 LVVLVVLSSL�5LYHU�GUDLQDJH�V\ VWHP�KDV�UDLVHG�
FRQFHUQV�RYHU�LWV�SRWHQWLDO�HIIHFWV�RQ�1RUWK�
$PHULFDQ�QDWLYH�VSHFLHV�DQG�HFRV\ VWHPV��

( [ RWLF�VSHFLHV��VXFK�DV�WKH�URXQG�JRE\ ��KDYH�
GHVWUR\ HG�DQG�GLVUXSWHG�DTXDWLF�FRPPXQLWLHV�
DFURVV�WKH�QDWLRQ��7KH�HQWU\ �RI�DQRWKHU�IRUHLJQ�
LQYDGHU�WR�WKH�DOUHDG\ �DEXVHG�* UHDW�/ DNHV�
HQYLURQPHQW�LV�DQ�XQZHOFRPH�DGGLWLRQ�WR�WKH�
SOHWKRUD�RI�RWKHU�SUREOHPV��LQFOXGLQJ�KDELWDW�
GHVWUXFWLRQ��RYHUILVKLQJ��SROOXWLRQ��DQG�ORVV�RI�
QDWLYH�VSHFLHV��

5RXQG�JRELHV�SRVVHVV�IRXU�FKDUDFWHULVWLFV�WKDW�PDNH�
WKHP�HIIHFWLYH�LQYDGHUV��

� 5RXQG�JRELHV�DUH�DJJUHVVLYH��SXJQDFLRXV�
ILVK��7KH\ �IHHG�YRUDFLRXVO\ �DQG�PD\ �HDW�WKH�HJJV�

DQG�IU\ �RI�QDWLYH�ILVK�VXFK�DV�VFXOSLQV��GDUWHUV��DQG�
ORJSHUFK��7KH\ �ZLOO�DJJUHVVLYHO\ �GHIHQG�VSDZQLQJ�
VLWHV�LQ�URFN\ �KDELWDWV��WKHUHE\ �UHVWULFWLQJ�DFFHVV�RI�
QDWLYH�VSHFLHV�WR�SULPH�VSDZQLQJ�DUHDV���

� 7KH\ �KDYH�D�ZHOO�GHYHORSHG�VHQVRU\ �V\ VWHP�
WKDW�HQKDQFHV�WKHLU�DELOLW\ �WR�GHWHFW�ZDWHU�
PRYHPHQW��7KLV�DOORZV�WKHP�WR�IHHG�LQ�FRPSOHWH�
GDUNQHVV��DQG�JLYHV�WKHP�D�PDMRU�FRPSHWLWLYH�
DGYDQWDJH�RYHU�QDWLYH�ILVK�LQ�WKH�VDPH�KDELWDW���

� 7KH\ �DUH�UREXVW�DQG�DUH�DEOH�WR�VXUYLYH�
XQGHU�GHJUDGHG�ZDWHU�TXDOLW\ �FRQGLWLRQV��7KLV�
DELOLW\ �DQG�WKHLU�SURSHQVLW\ �WR�VZLP�LQWR�KROHV�DQG�
RWKHU�FUHYLFHV�SUREDEO\ �DOORZHG�URXQG�JRELHV�WR�
HQWHU�DQG�VXUYLYH�LQ�WKH�EDOODVW�ZDWHU�RI�VKLSV���

� 5RXQG�JRELHV�VSDZQ�RYHU�D�ORQJ�SHULRG�
GXULQJ�WKH�VXPPHU�PRQWKV�VR�WKH\ �FDQ�WDNH�
DGYDQWDJH�RI�RSWLPDO�WHPSHUDWXUH�DQG�IRRG�
FRQGLWLRQV��)HPDOHV�PDWXUH�DW�� �WR�� �\ HDUV�DQG�
PDOHV�PDWXUH�DW�� �WR�� �\ HDUV��6SDZQLQJ�FDQ�RFFXU�
IUHTXHQWO\ �IURP�$SULO�WKURXJK�6HSWHPEHU��( DFK�
IHPDOH�SURGXFHV�IURP�� � � �WR�� �� � � �ODUJH��� �[ �� �� �
PP�>� �� � �[ �� �� � �LQFK@��HJJV��WKHVH�HJJV�DUH�
GHSRVLWHG�LQ�QHVWV�RQ�WKH�WRSV�RU�XQGHUVLGHV�RI�
URFNV��ORJV��RU�FDQV��WKH\ �VXEVHTXHQWO\ �DUH�JXDUGHG�
E\ �WKH�PDOHV���

5RXQG�JRELHV�SUHIHU�D�URFN\ �RU�JUDYHO�KDELWDW��WKH\ �
KLGH�LQ�FUHYLFHV�RU�DFWLYHO\ �EXUURZ�LQWR�JUDYHO�ZKHQ�
VWDUWOHG��,Q�WKH�%ODFN�DQG�&DVSLDQ�6HDV��JRELHV�
JHQHUDOO\ �LQKDELW�WKH�QHDUVKRUH�DUHD��DOWKRXJK�WKH\ �
ZLOO�PLJUDWH�WR�GHHSHU�ZDWHU��XS�WR�� � �P �>� � � �IHHW@�
GHSWK��LQ�ZLQWHU��7KH\ �DOVR�DUH�IRXQG�LQ�ULYHUV�DQG�LQ�
VOLJKWO\ �EUDFNLVK�ZDWHU��,Q�( XURSH��WKH�GLHW�RI�URXQG�
JRELHV�FRQVLVWV�SULPDULO\ �RI�ELYDOYHV��FODPV�DQG�
PXVVHOV��DQG�ODUJH�LQYHUWHEUDWHV��EXW�WKH\ �DOVR�HDW�
ILVK�HJJV��VPDOO�ILVK��DQG�LQVHFW�ODUYDH��,Q�WKH�8QLWHG�
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6WDWHV��VWXGLHV�KDYH�UHYHDOHG�WKDW�WKH�GLHW�RI�URXQG�
JRELHV�LQFOXGHV�LQVHFW�ODUYDH�DQG�] HEUD�PXVVHOV�

* RELHV�PD\ �FRPSHWH�VXFFHVVIXOO\ �ZLWK�QDWLYH�
EHQWKLF�ILVK�VXFK�DV�VFXOSLQV�DQG�GDUWHUV��6XEVWDQWLDO�
UHGXFWLRQV�LQ�ORFDO�SRSXODWLRQV�RI�VFXOSLQV�DOUHDG\ �
KDYH�EHHQ�UHSRUWHG�IURP�DUHDV�LQ�ZKLFK�JRELHV�KDYH�
EHFRPH�HVWDEOLVKHG��* RELHV�PD\ �FRPSHWH�ZLWK�
VFXOSLQV�IRU�IRRG�RU�GULYH�WKHP�IURP�WKHLU�SUHIHUUHG�
KDELWDW�DQG�VSDZQLQJ�DUHD��,Q�ODERUDWRU\ �
H[ SHULPHQWV��JRELHV�ZLOO�HDW�GDUWHUV�DQG�RWKHU�VPDOO�
ILVK��2 I�SHUKDSV�PRUH�FRQFHUQ�LV�WKHLU�SUHGDWLRQ�RQ�
WKH�HJJV�DQG�IU\ �RI�ODNH�WURXW��ZKLFK�KDV�EHHQ�
REVHUYHG�LQ�ODERUDWRU\ �H[ SHULPHQWV��7KH�
UHSURGXFWLRQ�RI�WKH�ODNH�WURXW�LQ�WKH�* UHDW�/ DNHV�LV�
H[ WUHPHO\ �OLPLWHG��

2Q�WKH�SRVLWLYH�VLGH��URXQG�JRELHV�HDW�ODUJH�
TXDQWLWLHV�RI�] HEUD�PXVVHOV��DQ�LQYDGHU�WKDW�LV�
FDXVLQJ�DQ�LQFUHDVLQJO\ �ODUJH�QXPEHU�RI�SUREOHPV�
EHFDXVH�RI�LWV�KXJH�UHSURGXFWLYH�RXWSXW��=HEUD�

PXVVHOV�DUH�DQ�LPSRUWDQW�FRPSRQHQW�RI�WKH�JRELHV
�
GLHW�LQ�WKHLU�QDWLYH�UDQJH��DQG��LQ�ODERUDWRU\ �VWXGLHV�
LQ�1RUWK�$PHULFD��D�VLQJOH�URXQG�JRE\ �FDQ�HDW�XS�WR�
� � �] HEUD�PXVVHOV�D�GD\ ��+RZHYHU��LW�LV�XQOLNHO\ �WKDW�
JRELHV�DORQH�ZLOO�KDYH�D�GHWHFWDEOH�LPSDFW�RQ�] HEUD�
PXVVHOV��7KH�URXQG�JRE\ �LV�H[ SHFWHG�WR�EH�RQH�RI�
VHYHUDO�VSHFLHV��LQFOXGLQJ�GXFNV��FUD\ ILVK��GLVHDVHV��
DQG�RWKHU�ILVK�VSHFLHV��WKDW�HYHQWXDOO\ �ZLOO�UHGXFH�
WKH�DEXQGDQFH�RI�] HEUD�PXVVHOV��* RELHV�DUH�SUH\ HG�
XSRQ�E\ �VHYHUDO�VSRUW�ILVK�VSHFLHV��H�J���VPDOOPRXWK�
DQG�URFN�EDVV��ZDOOH\ HV��\ HOORZ�SHUFK��DQG�EURZQ�
WURXW���%HFDXVH�WKH�GLHW�RI�URXQG�JRELHV�FRQVLVWV�
SUHGRPLQDWHO\ �RI�] HEUD�PXVVHOV��WKHUH�PD\ �EH�D�
GLUHFW�WUDQVIHU�RI�FRQWDPLQDQWV�IURP�JRELHV�WR�VSRUW�
ILVK��

* RELHV�DIIHFW�DQJOHUV�LQ�VHYHUDO�ZD\ V��7KHVH�ILVK�
DJJUHVVLYHO\ �WDNH�EDLW�IURP�KRRNV��$QJOHUV�LQ�WKH�
' HWURLW�DUHD�KDYH�UHSRUWHG�WKDW��DW�WLPHV��WKH\ �FDQ�
FDWFK�RQO\ �JRELHV�ZKHQ�WKH\ �DUH�ILVKLQJ�IRU�ZDOOH\ H

�

�

�


