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DISCLAIMER

This consultant’s  report was fùnded by Environment Canada under the Fraser River Action Plan
through  its Fraser Pollution Abatement Office Environment Canada is not responsible  for the content
of this report but has made it available for public distribution

Any comments  regarding this report should be forwarded  to:

Technology and Pollution Prevention Section
Environment Canada
224 West Esplanade
North Vancouver, B.C.
V7M 3H7



L

7$%/(�2)�&217(176

3DJH

7$%/(�2)�&217(176 L

/,67�2)�7$%/(6 LL

/,67�2)�3/$7(6 LL

6800$5< LLL

�����,1752'8&7,21 �

�����3URGXFHU�4XHVWLRQQDLUH������� �

�����:LOOLDPV�/DNH�5HJLRQ�DQG�%ULGJH�&UHHN�7UDFNLQJ �

�����352*5$0�83'$7(�$1'�$&7,9,7,(6 �

���������������6XPPDU\�RI�6XUYH\�5HVXOWV �

�����4XHVWLRQQDLUH�5HVXOWV �

�������*HQHUDO�,QIRUPDWLRQ �

�������2SHUDWLRQDO�&KDQJHV�DQG�5HDVRQV �

�������7LPH�DQG�)LQDQFLDO�,QYHVWPHQW�WR�0DNLQJ�(QYLURQPHQWDO

� ������&KDQJHV �

�������(QYLURQPHQWDO��6WHZDUGVKLS�$ZDUHQHVV�DQG�6LWH�9LVLWV �

�������(QYLURQPHQWDO�&RQFHUQV�DQG�)XWXUH�3ODQV �

�����+LJKOLJKWHG�3UDFWLFHV �

�����6DOPRQ�$UP�6WDWXV��2NDQDJDQ�6KXVZDS�)DOO�DQG�:LQWHU�0DQXUH

� ��0DQDJHPHQW� �

�����:LOOLDPV�/DNH��%ULGJH�&UHHN�%DVLQ�6WDWXV ��

�����',6&866,21� ��

�����5HJLRQDO�&RGH�,PSOHPHQWDWLRQ�DQG�%DUULHUV ��

�����3HHU�$GYLVRU�3URFHVV�DQG�5HJLRQDO�1HHGV ��

�����3URDFWLYH�,QLWLDWLYHV ��

�����:DWHU�4XDOLW\�$VVHVVPHQW� ��

�����5(&200(1'$7,216�)25�7+203621�%$6,1�$1'�&$5,%22

�����5(*,21 ��

5()(5(1&(6�	�$&.12:/('*(0(176 ��

$33(1',&(6



LL

/,67�2)�7$%/(6

3DJH

7DEOH�� $JHQF\�5HVSRQVLELOLWLHV�5HODWHG�WR�$JULFXOWXUH �

7DEOH�� 6XPPDU\�RI�6$37%�,QLWLDWLYH�6LWH�)LOHV �

7DEOH�� 3KRVSKRUXV�'HOLYHU\�5DWLQJ�$VVHVVPHQWV�RI�%ULGJH

&UHHN�%DVLQ�6LWHV���������� ��

7DEOH�� 6XPPDU\�RI�,PSDFW�5DWLQJV�RI�1RQ�&RPSOLDQFH�6LWHV

$V�$VVHVVHG�IURP�$HULDO�3KRWRJUDSKV���������� ��

/,67�2)�3/$7(6�

3DJH

3ODWHV���� %HIRUH�DQG�$IWHU�5XQRII�&RQWDLQPHQW �

3ODWHV���� %HIRUH�DQG�$IWHU�)HQFH�/LQH�$FFHVV �

3ODWHV���� %HIRUH�DQG�$IWHU�6LWH�5HFRQVWUXFWLRQ �

3ODWHV����� 6DOPRQ�5LYHU���6DOPRQ�$UP�:DWHUVKHG�:LQWHU�0DQXUH

6SUHDGLQJ �

3ODWHV������ 6DOPRQ�5LYHU���6DOPRQ�$UP�:DWHUVKHG�:LQWHU�0DQXUH

6SUHDGLQJ ��



LLL

6XPPDU\

7KH�6XUYH\�RI�$JULFXOWXUDO�3UDFWLFHV�LQ�WKH�7KRPSVRQ�%DVLQ�LQLWLDWLYH�LQYROYHG

FRRUGLQDWLQJ�(QYLURQPHQW�&DQDGD©V�DEDWHPHQW�SURJUDP�XQGHU�WKH�)UDVHU�5LYHU�$FWLRQ

3ODQ�ZLWK�UHJLRQDO�0LQLVWU\�RI�(QYLURQPHQW��/DQGV�DQG�3DUNV�UHVSRQVLELOLWLHV�IRU�WKH

$JULFXOWXUDO�:DVWH�&RQWURO�5HJXODWLRQ�DQG�WKH�DVVRFLDWHG�¦&RGH§�RI�$JULFXOWXUDO�3UDFWLFH�

7KH�SURMHFW�IRFXVHG�RQ�DJULFXOWXUDO�DFWLYLWLHV�SULPDULO\�UHODWHG�WR�OLYHVWRFN�RSHUDWLRQV�LQ

WKH�7KRPSVRQ�EDVLQ�EXW��LQ�WKH�ODVW�\HDU�DOVR�LQFOXGHG�WKH�&DULERR�UHJLRQ�

+HOLFRSWHU�VXUYH\V�VHUYHG�DV�WKH�LQLWLDO�PHDQV�WR�ORFDWH�VLWHV�DQG�SURYLGH�D�SKRWRJUDSKLF

LQYHQWRU\�ZLWK�ZKLFK�WR�UDWH�SRWHQWLDO�LPSDFWV�ZKLFK�ZHUH�WKHQ�IROORZHG�XS�ZLWK�RQH�WR�

RQH�FRQWDFW�ZLWK�WKH�SURGXFHU���7ZR�KXQGUHG�DQG�IRXU�VLWHV�ZHUH�LGHQWLILHG�DQG�WZHQW\�

WZR�SHUFHQW�RI�WKHP�ZHUH�UDWHG�WR�KDYH�D�KLJK�SRWHQWLDO�LPSDFW�

7KH�VWXG\�IRXQG�WKDW�FRQWDPLQDWHG�UXQRII��OLYHVWRFN�DFFHVV�WR�ZDWHUFRXUVHV�DQG�QRQ�

FRQIRUPLQJ�FRQILQHG�OLYHVWRFN�DUHDV�ZHUH�WKH�SULPDU\�FDXVHV�RI�WKH�ORDGLQJ�RI�QXWULHQWV

DQG�EDFWHULD�WR�ORFDO�ZDWHUFRXUVHV���5HVROXWLRQ�RI�WKHVH�FRQFHUQV�E\�UHORFDWLRQ�RI�WKH�VLWHV

ZDV�QRW�DV�VLPSOH�D�PDQDJHPHQW�RSWLRQ�DV�PLJKW�EH�H[SHFWHG�DQG�LQ�PDQ\�FDVHV

LQQRYDWLYH�RSWLRQV�ZHUH�ZRUNHG�RXW�ZLWK�SURGXFHUV�WR�UHGXFH�WKH�ULVN�RI�SROOXWLRQ�

,Q�RUGHU�WR�FRYHU�WKH�ODUJH�JHRJUDSKLF�DUHD�LQYROYHG�DQG�WKH�RQJRLQJ�QHHG�IRU�VLWH

DVVHVVPHQWV��D�SURDFWLYH�PLQLVWU\�ILHOG�SURJUDP�DQG�SUHVHQFH�LV�UHTXLUHG���7KLV�FRXOG�EH

PDQDJHG�XVLQJ�D�URWDWLRQDO�LQVSHFWLRQ�DSSURDFK�LQ�RUGHU�WR�NHHS�HQYLURQPHQWDO�DZDUHQHVV

D�KLJK�SULRULW\�LQ�WKH�7KRPSVRQ�DQG�&DULERR�UHJLRQV�RI�WKH�)UDVHU�EDVLQ�

:LQWHU�PDQXUH�VSUHDGLQJ�RQ�VQRZ�DQG�IUR]HQ�JURXQG�E\�GDLU\�SURGXFHUV�LQ�WKH�6DOPRQ

5LYHU�ZDWHUVKHG�ZDV�GRFXPHQWHG���$Q�LQIRUPDWLRQ�VKHHW�ZDV�GHYHORSHG�GHVFULELQJ�WKH

VLWXDWLRQ�DQG�SURGXFHU�UHVSRQVLELOLWLHV���7KH�.DPORRSV�2NDQDJDQ�'DLU\�$VVRFLDWLRQ�LV

DZDUH�WKDW�WKLV�LV�DQ�RQJRLQJ�LVVXH�LQ�WKH�UHJLRQ���'HYHORSLQJ�D�QRQ�SRLQW�VRXUFH�DFWLRQ

SODQ�IRU�DJULFXOWXUH�LQ�WKH�ZDWHUVKHG�PD\�KHOS�WR�IRFXV�WKH�FRQFHUQV��LGHQWLI\�VROXWLRQV�DQG

VHW�D�WLPHIUDPH�WR�LPSOHPHQW�FKDQJHV�

$�VXUYH\�RI�SURGXFHUV�LQ�WKH�ILQDO�\HDU�LQGLFDWHG�WKDW�WKH\�UDWHG�WKHPVHOYHV�DV�KDYLQJ�D

KLJK�HQYLURQPHQWDO�DZDUHQHVV�DQG�ZKLFK�KDG�LQFUHDVHG�RYHU�WKH�ODVW���\HDUV���7KH�GHWDLO�RI

PRQLWRULQJ�ZKLFK�ZRXOG�KDYH�EHHQ�UHTXLUHG�SURKLELWHG�DQ\�UHDO�DWWHPSW�WR�GHPRQVWUDWH

WKH�VXFFHVV�RI�WKH�SURMHFW�WKURXJK�GRFXPHQWHG�LPSURYHPHQWV�LQ�ZDWHU�TXDOLW\�
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7KH�OLYHVWRFN�LQGXVWU\�LV�D�PDMRU�FRPSRQHQW�RI�WKH�DJULFXOWXUDO�DFWLYLW\�LQ�WKH�7KRPSVRQ

5LYHU�EDVLQ���%URHUVPD�HW�DO��������UHSRUWHG�WKDW�RI�WKH���������FDWWOH�GLVWULEXWHG�DPRQJ

WKH�VL[�)RUHVW�5HJLRQV�RI�%ULWLVK�&ROXPELD��FORVH�WR���������������RI�WKH�EHHI�FDWWOH�ZHUH

DFFRXQWHG�IRU�LQ�WKH�.DPORRSV�DQG�&DULERR�)RUHVW�5HJLRQV���$Q�HDUOLHU�SUH�SODQQLQJ�VWXG\

ZKLFK�LQFOXGHG�WKUHH�VXE�EDVLQV�UHSRUWHG�WKDW�RI�WKH��������EHHI�FDWWOH�LQ�DQ�VWXG\�DUHD�

DSSUR[LPDWHO\��������ZHUH�LQ�WKH�7KRPSVRQ�VXE�EDVLQ���������LQ�WKH�6RXWK�7KRPSVRQ�

6KXVZDS�VXE�EDVLQ�DQG�������LQ�WKH�1RUWK�7KRPSVRQ�VXE�EDVLQ��ZKLFK�DOVR�LQFOXGHG�WKH

%ULGJH�/DNH�DUHD�RI�WKH�&DULERR�UHJLRQ����7KH�VWXG\�DUHD�GLG�QRW�LQFOXGH�WKH�1LFROD�5LYHU

VXE�EDVLQ��7DVN�)RUFH����������7KH�GDLU\�LQGXVWU\�ZDV�IRFXVHG�SULPDULO\�LQ�WKH�6RXWK

7KRPSVRQ�6KXVZDS�VXE�EDVLQ�ZLWK�DSSUR[LPDWHO\��������RI�WKH�VWXG\�DUHD©V��������GDLU\

FRZV�LQ�WKH�RQH�VXE�EDVLQ�

7KH�7DVN�)RUFH�UHSRUWHG�WKDW�OLYHVWRFN�RSHUDWLRQV��IHHGORWV��RYHU�ZLQWHULQJ�RI�FDWWOH�QHDU

VWUHDPV�DQG�UHPRYDO�RI�YHJHWDWLRQ�IURP�VWUHDP�EDQNV�ZHUH�FDXVLQJ�QXPHURXV�ZDWHU

TXDOLW\�DQG�VWUHDP�GHJUDGDWLRQ�SUREOHPV�WKURXJKRXW�WKH�EDVLQ���$W�WKH�WLPH��LW�ZDV

UHFRPPHQGHG�WKDW�D�VWXG\�ZDV�QHHGHG�WR�UHVROYH�LQWHQVLYH�DJULFXOWXUDO�UHODWHG�SUREOHPV

DQG�WKDW�JXLGHOLQHV�EH�GHYHORSHG�LQ�FRRSHUDWLRQ�ZLWK�WKH�ORFDO�IDUPLQJ�FRPPXQLW\�WR

PLQLPL]H�WKH�DGYHUVH�LPSDFW�RI�LQWHQVLYH�DJULFXOWXUDO�DFWLYLWLHV�

:KLOH�D�EDVLQ�VWXG\�ZDV�QRW�LQLWLDWHG��VLQFH�������WKH�SURYLQFLDO�JRYHUQPHQW�SURFODLPHG

WKH�$JULFXOWXUDO�:DVWH�&RQWURO�5HJXODWLRQ��%�&��5HJ����������DQG�WKH�DVVRFLDWHG�&RGH�RI

$JULFXOWXUDO�3UDFWLFH�IRU�:DVWH�0DQDJHPHQW��$SULO����������¦&RGH§��LQ������

(QYLURQPHQWDO�*XLGHOLQHV�IRU�EHHI�DQG�GDLU\�KDYH�DOVR�EHHQ�SXEOLVKHG�DQG�GHVFULEH

JHQHUDOO\�DFFHSWHG�IDUPLQJ�SUDFWLFHV�ZKLFK�FDQ�EH�UHIHUUHG�WR�ZKHQ�HYDOXDWLQJ�RQ�IDUP

PDQDJHPHQW�SUDFWLFHV��0$))��������0$))��������

7KH�)UDVHU�5LYHU�$FWLRQ�3ODQ��)5$3���D�IHGHUDO�PXOWL�\HDU�SURJUDP��ZDV�WR�EH�GHYHORSHG

LQ�FRQVXOWDWLRQ�ZLWK�RWKHU�IHGHUDO�DQG�SURYLQFLDO�GHSDUWPHQWV�DQG�VWDNHKROGHUV�WR�DGGUHVV

HQYLURQPHQWDO�SUREOHPV�LQ�WKH�)UDVHU�5LYHU�EDVLQ��)5$3����������2QH�RI�WKH�)5$3�JRDOV

ZDV�WR�LPSOHPHQW�D�VWUDWHJ\�WR�UHGXFH�WKH�ORDGLQJ�RI�QXWULHQWV��EDFWHULD�DQG�DJURFKHPLFDOV

IURP�DJULFXOWXUDO�RSHUDWLRQV�WR�JURXQG�DQG�VXUIDFH�ZDWHUV�WR�PHHW�HQYLURQPHQWDO�TXDOLW\

REMHFWLYHV���$V�SDUW�RI�WKH�VWUDWHJ\��LQ�������D�0HPRUDQGXP�RI�8QGHUVWDQGLQJ��0R8�

EHWZHHQ�(QYLURQPHQW�&DQDGD©V�)UDVHU�3ROOXWLRQ�$EDWHPHQW�2IILFH�DQG�WKH�.DPORRSV

UHJLRQDO�RIILFH�RI�WKH�0LQLVWU\�RI�(QYLURQPHQW��/DQGV�DQG�3DUNV��0(/3��ZDV�LQLWLDWHG�DQG

HQDEOHG�ERWK�SDUWLHV�WR�GHYHORSPHQW�DQG�GHOLYHU�RI�D�PXOWL�\HDU�SURJUDP�DLPHG�DW

DGGUHVVLQJ�DJULFXOWXUDO�FRQFHUQV�ZLWKLQ�WKH�7KRPSVRQ�%DVLQ���7KH�0R8�SURYLGHG�IXQGLQJ

WR�WKH�.DPORRSV�RIILFH�WR�HQJDJH�D�IXOO�WLPH�DJULFXOWXUDO�LPSDFW�RIILFHU���,Q�������WKLV

0R8�ZDV�H[WHQGHG�WR�LQFOXGH�DUHDV�WKH�&DULERR�UHJLRQ���7KLV�UHVXOWHG�LQ�D�FRRUGLQDWHG

DSSURDFK�DQG�SURYLGHG�WKH�DJULFXOWXUDO�LQGXVWU\�VRPH�FRQVLVWHQF\�ZKHQ�DGGUHVVLQJ

HQYLURQPHQWDO�SUREOHPV��D�SURDFWLYH�HGXFDWLRQ�DQG�DZDUHQHVV�UHVRXUFH�FRQWDFW�DQG�WKH

UHJLRQDO�0(/3�RIILFHV�ZLWK�DQ�LQVSHFWLRQ�DQG�HQIRUFHPHQW�FDSDELOLW\���7KH�UROHV�RI�VRPH

RI�WKH�PDLQ�DJHQFLHV�LQYROYHG�LQ�DJULFXOWXUH�DUH�VXPPDUL]HG�LQ�7DEOH���
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5HVXOWV�RI�WKH�ILUVW�WZR�\HDUV�RI�WKH�LQLWLDWLYH�KDYH�EHHQ�UHSRUWHG�SUHYLRXVO\��-RKQ�	�*HLHU�

������-RKQ����������7KLV�UHSRUW�LV�D�FXOPLQDWLRQ�RI�WKH�HIIRUWV�WKDW�KDYH�EHHQ�RQJRLQJ�VLQFH

WKH�LQLWLDWLRQ�RI�WKH�SURMHFW�EXW�IRFXV�RQ�WKH�WKLUG�DQG�IRXUWK�\HDUV�RI�WKH�6XUYH\�RI

$JULFXOWXUDO�3UDFWLFHV�LQ�WKH�7KRPSVRQ�%DVLQ��6$37%��

7DEOH�����$JHQF\�5HVSRQVLELOLWLHV�5HODWHG�WR�$JULFXOWXUH

0LQLVWU\�RI�(QYLURQPHQW��/DQGV�DQG�3DUNV�LV�UHVSRQVLEOH�IRU�HQIRUFHPHQW�RI�WKH

$JULFXOWXUDO�:DVWH�&RQWURO�5HJXODWLRQ�DQG�¦&RGH§�WR�SUHYHQW�SROOXWLRQ�RQ�SULYDWH

GHHGHG�ODQG�ZKLFK�LQFOXGHV�RYHU�ZLQWHULQJ�VLWHV�

0LQLVWU\�RI�)RUHVWU\�HQIRUFHV�WKH�)RUHVW�3UDFWLFHV�&RGH�ZKLFK��IRU�DJULFXOWXUH��GHDOV

PDLQO\�ZLWK�JUD]LQJ�RQ�&URZQ�/DQG�

(QYLURQPHQW�&DQDGD���LV�MRLQWO\�UHVSRQVLEOH�ZLWK�')2�IRU�WKH�JHQHUDO�SURKLELWLRQV�RI

WKH�)LVKHULHV�$FW��6HFWLRQ��������GHOHWHULRXV�VXEVWDQFHV�DQG�FRXOG�LQFOXGH

FRQWDPLQDWHG�UXQRII�

'HSDUWPHQW�RI�)LVKHULHV�DQG�2FHDQV��')2��LV�UHVSRQVLEOH�IRU�6HFWLRQ����RI�WKH

)LVKHULHV�$FW�GHDOLQJ�ZLWK�KDELWDW��ULSDULDQ�GHVWUXFWLRQ���7KLV�LV�D�FRQFHUQ�ZLWK

VHDVRQDO�IHHGLQJ�DUHDV�RU�JUD]LQJ�DUHDV�WKDW�DOORZ�DFFHVV�WR�D�ZDWHUFRXUVH�XQGHU�WKH

¦&RGH§�DOWKRXJK�ULSDULDQ�DUHDV�FRXOG�EH�LPSDFWHG���')2�DOVR�MRLQWO\�HQIRUFHV�6HFWLRQ

�����

0LQLVWU\�RI�$JULFXOWXUH��)LVKHULHV�DQG�)RRG��0$))��SURYLGHV�WHFKQLFDO�DGYLFH�WR�KHOS

FRUUHFW�HQYLURQPHQWDO�FRQFHUQV�EXW�KDV�QR�HQIRUFHPHQW�FDSDELOLWLHV�XQGHU�WKH

DJULFXOWXUDO�¦&RGH§���0$))�LV�DOVR�UHVSRQVLEOH�IRU�WKH�)DUP�3URWHFWLRQ�3UDFWLFHV�$FW

�)33$��WKDW�GHDOV�ZLWK�QRLVH��GXVW���RGRXU�DQG�RWKHU�GLVWXUEDQFHV�

3HHU�$GYLVRU\�5HIHUUDO�6\VWHP�YROXQWHHU�SURGXFHUV��DGYLVH�IHOORZ�SURGXFHUV�UHJDUGLQJ

HQYLURQPHQWDO�FRQFHUQV�ZKHQ�WKH�SROOXWLRQ�ULVN�LV�ORZ��H�J��%&�&DWWOHPHQ©V

$VVRFLDWLRQ�(QYLU$OHUW�3URJUDP��

�����3URGXFHU�4XHVWLRQQDLUH�������

,Q�-XO\�������D�TXHVWLRQQDLUH�ZLWK�D�FRYHULQJ�OHWWHU�DQG�VHOI�DGGUHVVHG�VWDPSHG�HQYHORSH�

ZDV�PDLOHG�WR����SURGXFHUV�LQ�WKH�.DPORRSV�DQG�&DULERR�UHJLRQV��H�J��$SSHQGL[����

7KHVH�SURGXFHUV�ZHUH�VHOHFWHG�UDQGRPO\�IURP�DQ�LQYHQWRU\�RI�SURGXFHUV�DOUHDG\�RQ�ILOH

IURP�WKH���������6$37%�KHOLFRSWHU�IOLJKWV�DQG�IURP�SUHYLRXV�ZRUN�LQ�WKH�%ULGJH�&UHHN

DUHD��7KH�LQWHQW�RI�WKH�TXHVWLRQQDLUH�ZDV�WR�JHW�IHHGEDFN�DQG�VRPH�SHUVSHFWLYH�IURP

SURGXFHUV�RQ�DFWLYLWLHV�WKDW�KDG�RFFXUUHG�WKURXJKRXW�WKH�IRXU�\HDU�SHULRG�IURP������

�������6$37%�SURYLGHG�VWDII�FRQWLQXLW\�DQG�DYDLODELOLW\�WR�WKH�DJULFXOWXUH�LQGXVWU\�LQ�WKH

UHJLRQ�DQG�WKH�TXHVWLRQQDLUH�ZDV�LQWHQGHG��LQ�SDUW��WR�GHWHUPLQH�LI�SURGXFHUV�YDOXHG�WKLV

VHUYLFH���$�EURDG�UDQJH�RI�TXHVWLRQV�ZHUH�LQFOXGHG��UDQJLQJ�IURP�WKH�QXPEHU�DQG�WKH

UHDVRQV�IRU�VLWH�LQVSHFWLRQV��WKH�WLPH�DQG�ILQDQFLDO�LQYHVWPHQWV�PDGH�WR�DGGUHVV

HQYLURQPHQWDO�LVVXHV�DQG�IXWXUH�SODQV���$�FRPSDUDEOH�VXUYH\�KDG�QRW�EHHQ�FRQGXFWHG�SULRU

WR�6$37%��VR�LW�ZDV�QRW�SRVVLEOH�WR�FRPSDUH�FKDQJHV�UHODWHG�WR�DQ\�RI�WKH�TXHVWLRQV�
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�����&DULERR�5HJLRQ�DQG�%ULGJH�&UHHN�7UDFNLQJ

,Q�������WKH�0R8�ZDV�DPHQGHG��HQDEOLQJ�0(/3�VWDII�LQ�.DPORRSV�WR�SURYLGH�VLPLODU

DJULFXOWXUDO�HGXFDWLRQ�DQG�HQIRUFHPHQW�VHUYLFHV�LQ�WKH�&DULERR�UHJLRQ���7KLV�DOORZHG�IRU

WKH�IROORZ�XS�RI�ZRUN�SUHYLRXVO\�LQLWLDWHG�E\�D�FRQWUDFWRU�LQ�WKH�%ULGJH�&UHHN�EDVLQ�

$Q�DZDUHQHVV�DQG�HGXFDWLRQ�DSSURDFK�LQLWLDWHG�E\�0(/3�LQ�WKH�&DULERR�UHJLRQ�LQ������

���DQG�DJDLQ�LQ������DVVHVVHG�WKH�SRWHQWLDO�ULVN�RI�OLYHVWRFN�ZLQWHULQJ�DUHDV�RQ�ZDWHU

TXDOLW\�LQ�WKH�%ULGJH�&UHHN�EDVLQ��+DUW����������7KH�VHFRQG�DVVHVVPHQW�LQFOXGHG�PDNLQJ

VLWH�UHFRPPHQGDWLRQV�ZKLFK�ZHUH�WR�EH�XQGHUWDNHQ�WR�UHGXFH�WKH�SKRVSKRUXV�GHOLYHU\

SRWHQWLDO�IURP�D�IHHGLQJ�DUHD�WR�D�ZDWHUFRXUVH���6LWHV�UDWHG�DV�PRGHUDWH�WR�KLJK�ULVN�ZHUH

UHTXLUHG�WR�ORZHU�WKHLU�UDWLQJ�WR�ORZ�PRGHUDWH��RU�EHWWHU��E\�WKH�QH[W�SODQQHG�LQVSHFWLRQ�

7KLV�DSSURDFK�ZDV�LQWHQGHG�WR�DOORZ�DJULFXOWXUDO�RSHUDWLRQV�VRPH�WLPH�DQG�IOH[LELOLW\�WR

WDNH�WKH�LQLWLDWLYH�WR�UHGXFH�WKH�ULVNV�RI�LPSDFWV�RQ�ORFDO�ZDWHUFRXUVHV�EHIRUH�HQIRUFHPHQW

DFWLRQ�E\�0(/3�ZDV�FRQVLGHUHG�

)ROORZ�XS�VLWH�LQVSHFWLRQV�RFFXUUHG�GXULQJ���������DW�WKRVH�VLWHV�ZKHUH�WKH�SKRVSKRUXV

GHOLYHU\�UDWLQJ�UHPDLQHG�DW�D�PRGHUDWH�RU�KLJKHU�UDWLQJ�DQG�UHVXOWV�DUH�UHSRUWHG�KHUHLQ��VHH

6HFWLRQ������

����� 352*5$0�83'$7(�$1'�$&7,9,7,(6

���������������6XPPDU\�RI�6XUYH\�5HVXOWV

(LJKW�KHOLFRSWHU�IO\�RYHUV�EHWZHHQ������DQG������UHVXOWHG�LQ�WKH�LGHQWLILFDWLRQ�RI�WZR

KXQGUHG�DQG�IRXU�SRWHQWLDO�LPSDFW�VLWHV��7DEOH������([FOXGHG�IURP�WKHVH�QXPEHUV�LV�WKH

6DOPRQ�5LYHU�IO\�RYHU�ZKLFK�IRFXVHG�RQ�UXQRII�UHODWHG�SULPDULO\�WR�WKH�GDLU\�FRPPRGLW\

DQG�LV�GLVFXVVHG�LQ�6HFWLRQ�����

7DEOH�����6XPPDU\�RI�6$37%�,QLWLDWLYH�6LWH�)LOHV

<HDU +HOLFRSWHU

)O\�RYHUV

6LWHV

,GHQWLILHG




6LWHV�5DWHG�DV

�0RGHUDWH

,PSDFW

���6FRUHV�

6LWHV�5DWHG�DV

�+LJKHU

,PSDFW

�����6FRUHV�
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&RPSODLQWV

2UGHUV
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7RWDOV � ��� �� �� �� �


���6LWHV�LGHQWLILHG�IURP�KHOLFRSWHU�DV�KDYLQJ�D�SRWHQWLDO�¦&RGH§�HQYLURQPHQWDO�SUREOHP�



������3XEOLF�FRPSODLQWV�DQG�2UGHUV�LVVXHG�UHSUHVHQW���PRQWKV�



�

,Q�������0(/3�UHVSRQGHG�WR�D�WRWDO�RI�WKLUW\�WKUHH�XQUHODWHG�SXEOLF�FRPSODLQWV���7KLV�LV

HTXLYDOHQW�WR�WKH�VDPH�QXPEHU�RI�SXEOLF�FRPSODLQWV�KDQGOHG�GXULQJ�WKH�ILUVW�WZR�\HDUV�RI

6$37%���,Q�WKH�ILUVW�HLJKW�PRQWKV�RI�������WZHQW\�FRPSODLQWV�ZHUH�UHJLVWHUHG�DQG

UHVSRQGHG�WR�

1R�KHOLFRSWHU�IO\�RYHUV�ZHUH�FRQGXFWHG�LQ��������6WDII�FRQWLQXLW\�PDLQWDLQHG�WKH�QHFHVVDU\

UHJLRQDO�NQRZOHGJH�VXFK�WKDW�WKH�PDMRULW\�RI�ORFDO�UDQFKHV�DQG�WKHLU�UHVSHFWLYH�SUREOHPV

ZHUH�XQGHUVWRRG�DQG�DQQXDO�IO\�RYHUV�ZHUH�QRW�UHTXLUHG���7KH�PDMRULW\�RI�VLWHV�LGHQWLILHG

LQ�WKH�SDVW�IRXU�\HDUV�KDYH�UHTXLUHG�UHSHDWHG�VLWH�YLVLWV�WR�SURSHUO\�DGGUHVV�WKH�QXPHURXV

LVVXHV�WKDW�PD\�DULVH�RQ�D�ODUJH�ODQG�KROGLQJ���)RU�H[DPSOH��'RXJODV�/DNH�UDQFK�PDQDJHV

������������ZRUWK�RI�OLYHVWRFN�RQ��������GHHGHG�KHFWDUHV����������DFUHV���������

&URZQ�OHDVHG�KHFWDUHV����������DFUHV��DQG���������JUD]LQJ�OLFHQVHG�KHFWDUHV���������

DFUHV����7KHUH�DUH�IRXU�PDMRU�RYHU�ZLQWHULQJ�VLWHV�WKDW�UHTXLUH�VHYHUDO�LQVSHFWLRQV�DQQXDOO\

DV�SRWHQWLDO�LPSDFWV�DUH�LGHQWLILHG�DQG�UHPHGLDWLRQ�ZRUNV�DUH�FRPSOHWHG�DFFRUGLQJ�WR

SULRULW\�

6LQFH�WKH�LQLWLDWLRQ�RI�6$37%��VHYHQ�3ROOXWLRQ�$EDWHPHQW���3UHYHQWLRQ�2UGHUV�KDYH�EHHQ

LVVXHG��7DEOH������7ZR�RI�WKH�2UGHUV�ZHUH�UHODWHG�WR�SUREOHPV�LQLWLDOO\�LGHQWLILHG�E\

KHOLFRSWHU�IO\�RYHUV�DQG�ILYH�2UGHUV�ZHUH�UHODWHG�WR�SUREOHPV�LGHQWLILHG�WKURXJK�SXEOLF

FRPSODLQWV��&KDUJHV�ZHUH�ODLG�UHODWHG�WR�WKH�ILUVW�2UGHU�LVVXHG�DQG�UHVXOWHG�LQ�D�JXLOW\�SOHD

IRU�WKH�LQWURGXFWLRQ�RI�D�GHOHWHULRXV�VXEVWDQFH�XQGHU�6HFWLRQ��������RI�WKH�)LVKHULHV�$FW

DQG�D���������ILQH�EHLQJ�LPSRVHG���&KDUJHV�DUH�H[SHFWHG�WR�EH�ODLG�LQ�UHODWLRQ�WR�WZR�RWKHU

2UGHUV���$������ILQH�IRU�WKH�GLVFKDUJH�RI�D�EXVLQHVV�ZDVWH�WR�WKH�HQYLURQPHQW�ZDV�LVVXHG

DJDLQVW�RQH�RI�WKH�2UGHUV�

��� 4XHVWLRQQDLUH�5HVXOWV

7KUHH�RI�WKH����TXHVWLRQQDLUHV�SRVWHG�ZHUH�UHWXUQHG�XQGHOLYHUHG�DQG�WKH�RYHUDOO�UHVSRQVH

ZDV���������RI����TXHVWLRQQDLUHV���7KUHH�UHVSRQGHQWV�GLG�QRW�DQVZHU�WKH�VHFRQG�SDJH�RI

WKH�TXHVWLRQQDLUH�

����� *HQHUDO�,QIRUPDWLRQ

$OO�RI�WKH�UHVSRQGHQWV�LQGLFDWHG�WKDW�WKH\�KDG�KDG�FRQWDFW�ZLWK�HLWKHU�0(/3��0$))�

')2��D�FRQWUDFWRU�RU�D�SHHU�DGYLVRU�UHODWHG�WR�HQYLURQPHQWDO�FRQFHUQV�EHWZHHQ������DQG

�������(LJKW\�SHUFHQW�KDG�EHHQ�YLVLWHG�DQG�RU�LQVSHFWHG�E\�0(/3������E\�0$))�DQG���

E\�D�SHHU�DGYLVRU���7KH�HVWLPDWHG�WRWDO�QXPEHU�RI�YLVLWV�SHU�UHVSRQGHQW�YDULHG�ZLGHO\

EHWZHHQ�RQH�WR�JUHDWHU�WKDQ�WZHOYH��LQ�WKH�DQDO\VLV��PRUH�WKDQ�WZR�YLVLWV�SHU�\HDU�ZHUH

DVVXPHG�WR�UHSUHVHQW�WKUHH�YLVLWV��DQG�WKH�¦DYHUDJH§�QXPEHU�RI�YLVLWV�SHU�RSHUDWLRQ�RYHU

WKH�VXUYH\�SHULRG�ZDV�WKUHH���7KH�QDWXUH�RI�WKH�YLVLW�ZDV�FDWHJRUL]HG�DV�D�FRPSODLQW�DQG�RU

FRPSODLQW�IROORZ�XS�E\�����RI�WKH�UHVSRQGHQWV�DQG�D�UHVSRQVH�WR�WKH�KHOLFRSWHU�VXUYH\V

E\�����RI�WKH�UHVSRQGHQWV��QRQH�RI�WKH�UHVSRQGHQWV��UHODWHG�WKH�IRUPHU�ZLWK�WKH�ODWWHU��

7KLUW\�VL[�SHUFHQW�RI�WKH�UHVSRQGHQWV�LQGLFDWHG�YLVLWV�ZHUH�UHODWHG�WR�HGXFDWLRQ�DQG�RU

WRXUV���$OWKRXJK�WKH�TXHVWLRQ�RQ�WKH�FRQVLVWHQF\�LQ�WKH�SHUVRQQHO�FRQGXFWLQJ�WKH�YLVLW�ZDV



�

QRW�H[SOLFLWO\�FOHDU��LW�ZDV�LQWHQGHG�WKDW�WKLV�UHIOHFW�WKH�DGYLFH�UHODWHG�WR�HQYLURQPHQWDO

LVVXHV�DQG�����RI�WKH�UHVSRQGHQWV�IHOW�WKHUH�ZDV�FRQVLVWHQF\�

����� 2SHUDWLRQDO�&KDQJHV�DQG�5HDVRQV

1LQHW\�VHYHQ�SHUFHQW�RI�WKH�UHVSRQGHQWV�LQGLFDWHG�WKDW�VRPH�RSHUDWLRQDO�SUDFWLFH�FKDQJH

KDG�RFFXUUHG�WR�FRUUHFW�HQYLURQPHQWDO�FRQFHUQV�RYHU�WKH�SDVW�WKUHH�\HDUV���2I�WKLV�JURXS�

����UDWHG�WKHLU�LQVWLJDWLQJ�WKH�FKDQJH�RQ�WKHLU�RZQ�LQLWLDWLYH�EXW�����RI�WKHVH�DOVR

LGHQWLILHG�WKDW�D�0(/3�LQVSHFWLRQ�DQG��RU�0$))�DGYLFH�ZDV�DOVR�D�IDFWRU���(QIRUFHPHQW

DFWLRQ�DQG�RU�SHHU�DGYLVRU�DGYLFH�ZHUH�QRW�LGHQWLILHG�E\�DQ\�RI�WKH�UHVSRQGHQWV�DV�D�UHDVRQ

IRU�LQVWLJDWLQJ�FKDQJH���1LQH�SHUFHQW�LGHQWLILHG�ORDQ�DYDLODELOLW\�DV�D�IDFWRU�

����� 7LPH�DQG�)LQDQFLDO�,QYHVWPHQW�7R�0DNLQJ�(QYLURQPHQWDO�&KDQJHV

7KUHH�UHVSRQGHQWV�PLVVHG�ILOOLQJ�RXW�WKH�VHFRQG�SDJH�RI�WKH�TXHVWLRQQDLUH�ZKLFK�LQFOXGHG

TXHVWLRQV�UHODWHG�WR�WLPH�DQG�ILQDQFLDO�LQYHVWPHQW�PDGH�WR�HQYLURQPHQWDO�FKDQJHV���7KLUW\�

IRXU�SHUFHQW�RI�WKH�UHVSRQGHQWV�GLG�QRW�TXDQWLI\�WKLV�SDUW�RI�WKH�TXHVWLRQQDLUH���2I�WKH����

WKDW�GLG�UHVSRQG��VLQFH�����������LQGLFDWHG�WKHLU�WLPH�LQYHVWPHQW�UDQJHG�EHWZHHQ����

GD\V������!��WR����GD\V������!���WR����GD\V�DQG�����!���GD\V�

7KLUW\�HLJKW�SHUFHQW�RI�WKH�UHVSRQGHQWV�GLG�QRW�TXDQWLI\�WKHLU�ILQDQFLDO�LQYHVWPHQW�PDGH�WR

HQYLURQPHQWDO�FKDQJHV���2I�WKH�����WKDW�GLG�UHVSRQG��VLQFH�����������HVWLPDWHG

H[SHQGLWXUHV�RI�EHWZHHQ��������WR���������GROODUV��DYHUDJH��������GROODUV��DQG�VL[WHHQ

SHUFHQW�HVWLPDWHG�H[SHQGLWXUHV�UDQJLQJ�EHWZHHQ���������WR����������GROODUV��DYHUDJH

��������GROODUV��

����� (QYLURQPHQWDO��6WHZDUGVKLS�$ZDUHQHVV�DQG�6LWH�9LVLWV

(LJKW\�RQH�SHUFHQW�RI�WKH�UHVSRQGHQWV�LQGLFDWHG�WKDW�WKHLU�RYHUDOO�HQYLURQPHQWDO�DZDUHQHVV

KDG�LQFUHDVHG�RYHU�WKH�ODVW�WKUHH�\HDUV���2I�WKLV�JURXS������UDQNHG�WKHLU�DZDUHQHVV�RQ

VWHZDUGVKLS�DQG�ULSDULDQ�LVVXHV�DV�HLWKHU�D���RU����RQ�D�VFDOH�RI���WR���ZLWK���EHLQJ�ORZ�DQG

��EHLQJ�KLJK����7ZHQW\�WKUHH�SHUFHQW�UDWHG�WKHPVHOYHV�DV�D���DQG�QRQH�UDWHG�WKHPVHOYHV

OHVV�WKDQ�����3URGXFHUV�ZHUH�DVNHG�DERXW�WKHLU�RZQ�RSHUDWLRQV�FRPSOLDQFH�ZLWK�WKH

¦&RGH§���2I�WKH�UHVSRQGHQWV�ZLWK�ERWK�DQ�LQFUHDVHG�HQYLURQPHQWDO�DZDUHQHVV�SOXV�D�KLJK

VWHZDUGVKLS�ULSDULDQ�DZDUHQHVV������UDWHG�WKHLU�RZQ�RSHUDWLRQV�DV�HLWKHU�D���������RU��

�������RQ�D�VFDOH�RI���WR���ZLWK���EHLQJ�QHYHU�DQG���EHLQJ�DOZD\V����1LQHWHHQ�SHUFHQW�RI

UHVSRQGHQWV�LQGLFDWHG�WKHLU�DZDUHQHVV�KDG�QRW�LQFUHDVHG�DQG�����UDWHG�WKHLU�RSHUDWLRQV�DV

D���DQG�����DV�D���

,Q�WHUPV�RI�FRPIRUW�OHYHO�UHODWHG�WR�UHTXHVWLQJ�D�VLWH�YLVLW�WR�KHOS�ZLWK�HQYLURQPHQWDO

FRQFHUQV������LQGLFDWHG�WKDW�WKH\�ZRXOG�EH�FRPIRUWDEOH�PDNLQJ�VXFK�D�UHTXHVW���7KH

SUHIHUHQFH�RI��DJHQF\�ZDV�LGHQWLILHG�DV�����0$))������0(/3�����QR�SUHIHUHQFH�DQG

���FRQWUDFWRU�DQG�RU�SHHU�DGYLVRU�



�

������ (QYLURQPHQWDO�&RQFHUQV�DQG�)XWXUH�3ODQV

)LIW\�WZR�RI�WKH�UHVSRQGHQWV�LQGLFDWHG�FRQWDPLQDWHG�UXQRII�ZDV�WKH�JUHDWHVW�FRQFHUQ�DQG�RI�WKLV

JURXS�����DOVR�LGHQWLILHG�OLYHVWRFN�DFFHVV�WR�ZDWHUFRXUVHV�DQG�RU�FRQILQHG�OLYHVWRFN�DUHDV�DV�D

FRQFHUQ���,Q�UHJDUGV�WR�FRQFHUQV�ZLWK�ULSDULDQ�KDELWDW������RI�WKH�UHVSRQGHQWV�LGHQWLILHG�WKLV

LWHP�

$OO�UHVSRQGHQWV�DWWHPSWHG�WR�SURYLGH�VRPH�LQGLFDWLRQ�RI�WKHLU�IXWXUH�SODQV���1LQHWHHQ�SHUFHQW

LQGLFDWHG�HQYLURQPHQWDO�LPSURYHPHQWV�ZRXOG�EH�PDGH�ZLWKLQ�WZHOYH�PRQWKV�DQG����

LQGLFDWHG�LPSURYHPHQWV�ZHUH�SODQQHG�IRU�LQ�WKH�QH[W�ILYH�\HDUV���7KH�PDMRULW\�RI�DOO�WKH

UHVSRQGHQWV�������LQGLFDWHG�WKDW�HQYLURQPHQWDO�LPSURYHPHQWV�ZRXOG�EH�PDGH�DV�WLPH�����

RI�DOO�UHVSRQGHQWV��DQG�RU�PRQH\������RI�DOO�UHVSRQGHQWV��ZDV�DYDLODEOH�

�����+LJKOLJKWHG�3UDFWLFHV

6RPH�RI�WKH�SUDFWLFHV�WKDW�ZHUH�FKDQJHG�RYHU�6$37%�DUH�LOOXVWUDWHG�LQ�3ODWHV������7KHVH

UDQJHG�IURP�VLPSOH�FRQWDLQPHQW�SRQGV�WR�LQWHUFHSW�UXQRII��3ODWH�����DGGLQJ�IHQFLQJ�WR�GHQ\

FDWWOH�FUHHN�DFFHVV��3ODWH�����WR�FRPSOHWHO\�UH�GHVLJQLQJ�DQG�UH�EXLOGLQJ�FRQILQHG�DUHDV��3ODWHV

��	����

�����6DOPRQ�$UP�6WDWXV���2NDQDJDQ�6KXVZDS�)DOO�DQG�:LQWHU�0DQXUH�0DQDJHPHQW�

,Q�UHVSRQVH�WR�SXEOLF�FRQFHUQV�RI�FRQWDPLQDWHG�UXQRII�IURP�DJULFXOWXUDO�RSHUDWLRQV�LPSDFWLQJ

WKH�6DOPRQ�5LYHU��D�KHOLFRSWHU�IO\�RYHU�RI�WKH�DUHD�ZDV�XQGHUWDNHQ�RQ�0DUFK������������7KLV

IOLJKW�YDULHG�IURP�WKH�RWKHUV�LQ�WKDW�LQGLYLGXDO�VLWHV�ZHUH�QRW�EHLQJ�WDUJHWHG�IRU�SRWHQWLDO�LPSDFW

LGHQWLILFDWLRQ�EXW�WKH�DUHD�ZDV�EHLQJ�YLHZHG�IRU�DQ�RYHUDOO�HVWLPDWLRQ�RI�WKH�VFRSH�RI�WKH

FRQWDPLQDWHG�UXQRII�SUREOHP���7KH�IOLJKW�SDWK�LQFOXGHG�FDWWOH�JUD]LQJ�DQG�IHHGLQJ�DUHDV�LQ

:HVWZROG�DQG�)DONODQG�DQG�WKH�DJULFXOWXUDO�RSHUDWLRQV�IURP�6LOYHU�&UHHN�WR�WKH�PRXWK�RI�WKH

6DOPRQ�5LYHU�DW�6KXVZDS�/DNH�

7KH������KHOLFRSWHU�IO\�RYHU�RI�WKH�6DOPRQ�5LYHU�ZDWHUVKHG�LQGLFDWHG�WKDW�WKH�SUDFWLFH�RI

VSUHDGLQJ�OLTXLG�GDLU\�PDQXUH�RQ�VQRZ�DQG�IUR]HQ�JURXQG�ZDV�ZLGHVSUHDG��$�VHOHFWLRQ�RI

SKRWRJUDSKV�JLYHV�D�UHSUHVHQWDWLYH�YLVXDO�LPSUHVVLRQ�RI�WKH�VFRSH�RI�WKH�SUREOHP��3ODWHV�������

9LGHR�IRRWDJH�ZDV�DOVR�WDNHQ�WR�JDLQ�D�PRUH�FRPSUHKHQVLYH�YLHZ�RI�WKH�UXQRII�VLWXDWLRQ���:KHQ

VSULQJ�WKDZ�RFFXUUHG��WKH�PDQXUH�FRQWDPLQDWHG�UXQRII�HQWHUHG�ORFDO�ZDWHUFRXUVHV�DQG

XOWLPDWHO\�6DOPRQ�$UP�%D\�RI�6KXVZDS�/DNH���7KLV�VLWXDWLRQ�ZDV�DOVR�RFFXUULQJ�LQ�WKH�1RUWK

2NDQDJDQ�DUHD�DGPLQLVWHUHG�E\�WKH�3HQWLFWRQ�VXE�UHJLRQ�RI�0(/3�DQG�WKH�UXQRII�ZDV�HQWHULQJ

WKH�2NDQDJDQ�/DNHV�V\VWHP�

$�VHULHV�RI�VWDNHKROGHU�PHHWLQJV�ZHUH�LQLWLDWHG�E\�0(/3�IROORZLQJ�WKH�IO\�RYHU�

5HSUHVHQWDWLYHV�LQFOXGLQJ�WKH�DIIHFWHG�DJULFXOWXUDO�SURGXFHUV��0(/3��0$))��6DOPRQ�5LYHU

&RPPXQLW\�5RXQGWDEOH�$VVRFLDWLRQ��SHHU�DGYLVRU\�JURXSV��ORFDO�FRPPRGLW\�JURXSV�DQG

VFLHQWLILF�H[SHUWV�SDUWLFLSDWHG��,W�ZDV�UHFRJQL]HG�WKDW�GXH�WR�D�QXPEHU�RI�IDFWRUV�WKH�LPPHGLDWH

HQIRUFHPHQW�RI�WKH�¦&RGH§�ZDVQ©W�WKH�ORJLFDO�QH[W�VWHS�DQG��ZRXOG�SRVVLEO\�GHWHU�D�PRUH

SKDVHG�SURDFWLYH�DSSURDFK�ZKLFK�ZRXOG�QHHG�WKH�VXSSRUW�RI�ORFDO�SURGXFHUV� ��











��

,VVXHV�WKDW�QHHGHG�WR�EH�DGGUHVVHG�LQFOXGHG������LQVXIILFLHQW�ORFDO�VFLHQWLILF�GRFXPHQWDWLRQ

RQ�WKH�DJURQRPLF�YDOXH�DQG�HIIHFWV�RI�VSUHDGLQJ�PDQXUH�RQ�VQRZ�DQG�IUR]HQ�JURXQG�����

WKH�LPSRUWDQFH�RI�D�YDULHW\�RI�ULVN�IDFWRUV��H�J ���VORSH��ORFDWLRQ�DQG�YHJHWDWLYH�FRYHU��WKDW

PLJKW�EH�PDQDJHG�VLWH�VSHFLILFDOO\�DQG�����YDULDWLRQV�LQ�ZHDWKHU�SDWWHUQV�LQ�WKH�DUHD�DQG

KRZ�FRPPRQ�DQ�RFFXUUHQFH�WKH�SUREOHP�ZDV��,W�ZDV�HYLGHQW�WKDW�EHFDXVH�PDQ\�RI�WKH

IDUPHUV�KDG�EHHQ�SUDFWLFLQJ�WKLV�IRUP�RI�PDQXUH�¦PDQDJHPHQW§�IRU�PDQ\�\HDUV��WKH

SRWHQWLDO�LPSDFW�RQ�WKH�HQYLURQPHQW�ZDV�QRW�XQGHUVWRRG�DQG�RU�ZDV�EHLQJ�XQGHUHVWLPDWHG�

$V�D�FRQVHTXHQFH��WKH�QH[W�VWHS�ZDV�WR�WDNH�D�FRQVXOWDWLRQ�DSSURDFK�WR�WU\�WR�PDNH

SURJUHVV�RQ�WKLV�LVVXH�

7KH�LQLWLDO�UHVXOW�RI�WKH�VWDNHKROGHU�FRQVXOWDWLRQ�ZDV�D�FRQVHQVXV�RQ�DQG�QRWLILFDWLRQ�E\

0(/3�RQ�IDOO�DQG�ZLQWHU�PDQXUH�PDQDJHPHQW�DQG�DVVRFLDWHG�HQYLURQPHQWDO�ULVNV

�$SSHQGL[������$Q�LQIRUPDWLRQ�VKHHW�FODULILHG�WKH�LVVXH�DQG�VHW�D�JRDO�IRU�PDNLQJ

LPSURYHPHQWV���3URGXFHU�UHVSRQVLELOLWLHV�ZHUH�GHILQHG�DQG�WKH�ULVNV�DVVRFLDWHG�ZLWK�WKH

VSHFLILF�SUDFWLFHV�ZHUH�DOVR�GHVFULEHG���7KLV�DSSURDFK�JDUQHUHG�YDULRXV�DJHQF\� VXSSRUW

DQG�ZDV�SUHVHQWHG�WR�PHPEHUV�RI�WKH�.DPORRSV�2NDQDJDQ�'DLU\�$VVRFLDWLRQ��.2'$��DW

WKHLU�DQQXDO������IDOO�PHHWLQJ�

5XQRII�UHVXOWLQJ�IURP�WKH�DSSOLFDWLRQ�RI�PDQXUH�WR�IUR]HQ�VQRZ�FRYHUHG�JURXQG�ZDV�DJDLQ

HYLGHQW�LQ�6SULQJ������DQG�WKLV�SUDFWLFH�UHPDLQV�DQ�RQJRLQJ�UHJLRQDO�LVVXH��7KH�PDQXUH

PDQDJHPHQW�LQIRUPDWLRQ�VKHHW�ZDV�UH�LVVXHG�WR�.2'$�PHPEHUV�LQ�WKH�IDOO�RI������DQG

WKH\�ZHUH�LQVWUXFWHG�WKDW�DVVHVVPHQW�DQG�HQIRUFHPHQW�ZRXOG�FRQWLQXH�GXULQJ�WKH�����

UXQRII�SHULRG

�����&DULERR�%ULGJH�&UHHN�%DVLQ�6WDWXV

,Q�WKH�VSULQJ�������LW�ZDV�GHWHUPLQHG�WKDW�VHYHQWHHQ�SURGXFHUV�DQG�D�WRWDO�RI

WKLUW\�QLQH�LPSDFW�VLWHV�UHPDLQHG�DW�D�PRGHUDWH�RU�KLJKHU�UDWLQJ��7DEOH������/HWWHUV�ZHUH

VHQW�WR�WKH�LQGLYLGXDO�SURGXFHUV�LQGLFDWLQJ�WKDW�FRQFHUQ�DQG� WKDW�IXUWKHU�VLWH�LQVSHFWLRQV

ZRXOG�IROORZ���7KH�LQLWLDO�VLWH�LQVSHFWLRQ�GHWHUPLQHG�WKDW�HDFK�SURGXFHU�XQGHUVWRRG�ZKDW

ZDV�UHTXLUHG�WR�ORZHU�WKH�SKRVSKRUXV�GHOLYHU\�UDWLQJ�DQG�DVFHUWDLQHG�ZKHWKHU�WKHUH�ZRXOG

EH�GLIILFXOW\�LQ�DFKLHYLQJ�WKH�QHFHVVDU\�UHGXFWLRQ���7KH�SURGXFHU�ZDV�LQIRUPHG�WKDW�D

IROORZ�XS�LQVSHFWLRQ�RI�HDFK�VLWH�ZRXOG�RFFXU�GXULQJ�WKH�UXQRII�SHULRG�LQ������WR�FRQILUP

LPSOHPHQWDWLRQ�DQG�WKH�VXFFHVV�RI�DQ\� UHPHGLDWLRQ�PHDVXUHV�XQGHUWDNHQ�

7DEOH�����3KRVSKRUXV�'HOLYHU\�5DWLQJ�$VVHVVPHQWV�RI�%ULGJH�&UHHN�%DVLQ�6LWHV����������

3RWHQWLDO�,PSDFW 6LWHV�LQ����� 6LWHV�LQ�����

ORZ�PRGHUDWH �� ��

PRGHUDWH �� �

PRGHUDWH�KLJK � �

,Q�$SULO�������VLWH�LQVSHFWLRQV�RFFXUUHG�DW�WKH�YDULRXV�IHHGLQJ�ORFDWLRQV�RI�WKH� VHYHQWHHQ

SURGXFHUV���7KH�WLPLQJ�DQG�QDWXUH�RI�WKH�UXQRII�HYHQW�GXULQJ�WKH�ZLQWHU�VSULQJ�RI�����

FDXVHG�PDQXUH�FRQWDPLQDWHG�UXQRII�WR�RFFXU�DW�QLQH�UDQFKHV���2QH�RSHUDWLRQ�ZDV



��

FRQVLGHUHG�WR�EH�FDXVLQJ�DQ�LPSDFW�WR�D�ZDWHUFRXUVH�ZKLOH�WKH�UHPDLQGHU�RI�WKH�UDQFKHV

KDG�FRQWUROOHG�WKH�UXQRII�DQG�DYRLGHG�D�GLVFKDUJH�WR�VXUIDFH�ZDWHU�

:LWK�WKH�H[FHSWLRQ�RI�RQH�RSHUDWLRQ��VL[WHHQ�UDQFKHV�KDYH�DQ�RQJRLQJ�SROOXWLRQ�ULVN�GXH� WR

WRSRJUDSK\�DQG�ORFDWLRQ�LQ�UHODWLRQ�WR�D�ZDWHUFRXUVH���/RFDWLRQ�DQG�QHHG�WR�URWDWH�IHHGLQJ

VLWHV�FRQWULEXWHV�WR�WKH�KLJK�SRWHQWLDO�IRU�D�GLVFKDUJH�RI�FRQWDPLQDWHG�UXQRII�WR�VXUIDFH

ZDWHU��XQGHU�FHUWDLQ�VQRZ�PHOW�FRQGLWLRQV�

0(/3�UHVSRQGHG�WR�HLJKWHHQ�SXEOLF�FRPSODLQWV��HOHYHQ�LQ������DQG� VHYHQ��LQ�WKH�ILUVW

HLJKW�PRQWKV�RI�������LQ�WKH�&DULERR�DUHD�VLQFH�LQLWLDWLRQ�RI�WKH�MRLQW�ZRUN�LQ�WKH�WZR

UHJLRQV�

��� ',6&866,21

�����5HJLRQDO�&RGH�,PSOHPHQWDWLRQ�DQG�%DUULHUV

7KH�H[SHULHQFH�JDLQHG�WKURXJK�6$37%�KDV�GHPRQVWUDWHG�WKDW�LW�UHPDLQV�QHFHVVDU\�IRU

0(/3�WR�PDLQWDLQ�D�UHJLRQDO�LQVSHFWLRQ�SODQ�LQ�RUGHU�WR�UHGXFH�WKH�LPSDFW�IURP

FRQWDPLQDWHG�UXQRII�DQG�WR�HQVXUH�FRPSOLDQFH�ZLWK�WKH�¦&RGH§��XWLOL]LQJ�HQIRUFHPHQW

FDSDELOLWLHV�ZKHQ�GHHPHG�QHFHVVDU\���:KLOH�VRPH�SURJUHVV�LV�GHILQLWHO\�EHLQJ�PDGH�LQ

VRPH�DUHDV��SDVW�H[SHULHQFH�LQGLFDWHG�WKDW�WKHVH�UHVXOWV�PD\�EH�ORVW� LI��UHJXODWRU\

UHTXLUHPHQWV�DUH�QRW�UHLQIRUFHG�RQ�DQ�RQJRLQJ�EDVLV���'XH�WR�WKH�G\QDPLF�QDWXUH�RI�PDQ\

RI�WKHVH�RSHUDWLRQV�DQG�WKHLU�VL]H��D�URWDWLRQDO�LQVSHFWLRQ�SURJUDP�PD\�EH�RQH�PHDQV�WR

FRYHU�D�ODUJH�JHRJUDSKLF�DUHD�VXFK�DV�WKH�7KRPSVRQ�EDVLQ�DQG�WKH� &DULERR�UHJLRQDO�DUHD�

$�VXPPDU\�RI�VLWHV�WKDW�ZHUH�LGHQWLILHG�WR�EH�LQ�QRQ�FRPSOLDQFH�ZLWK�WKH�¦&RGH§�DV

DVVHVVHG��IURP�SKRWRJUDSKV�WDNHQ�GXULQJ�KHOLFRSWHU�IO\� RYHUV�LQ������������DQG�����

LOOXVWUDWH�D�WUHQG�RI�DQ�RQJRLQJ�UHJLRQDO�QHHG��7DEOH������1RQ�FRQIRUPLQJ�FRQILQHG

OLYHVWRFN�DUHDV�DUH�SHQV�WKDW�DUH�ORFDWHG�OHVV�WKDQ�WKH����PHWHU�VHWEDFN�IURP�D

ZDWHUFRXUVH��DV�VWDWHG��LQ�WKH�¦&RGH§���8QGHU�FHUWDLQ�FRQGLWLRQV�WKLV�VHWEDFN�UHTXLUHPHQW

GLGQ©W�DSSO\�LI�LW�ZDV�D�SHUPDQHQW�FRQILQHG�OLYHVWRFN�DUHD�FRQVWUXFWHG�SULRU�WR�$SULO���

�����DQG�WKDW�SROOXWLRQ�RI�D�ZDWHUFRXUVH�ZDV�QRW�RFFXUULQJ���:RUN�WR�GDWH�KDV�LQGLFDWHG

WKDW�ZKHUH�VXFK�VLWHV�UHPDLQ�LQ�XVH��WKH�ULVN�RI�SROOXWLRQ�DQG�FRQWDPLQDWHG�UXQRII�LV�RIWHQ

KLJK���7KH�ULVN�LV�LQFUHDVHG�ZKHQ�DFFHVV�WR�D�ZDWHUFRXUVH�IURP�WKHVH�FRQILQHG�OLYHVWRFN

DUHDV�DOVR�RFFXUV���2Q�PDQ\�7KRPSVRQ�%DVLQ�DQG�&DULERR�DUHD�UDQFKHV��UHORFDWLRQ�RI�SHQV

GRHV�QRW�DSSHDU�WR�EH�DV�VLPSOH�D�PDQDJHPHQW�RSWLRQ�DV�PLJKW�EH�H[SHFWHG�DQG�LQ�PDQ\

FDVHV�LQQRYDWLYH�VROXWLRQV�ZLOO�EH�UHTXLUHG�WR�UHGXFH�WKH�ULVN�RI �SROOXWLRQ���7KH�ORZ

SHUFHQWDJH�RI�FORVHG�VLWH�ILOHV�LQ�WKH�QRQ�FRQIRUPLQJ�FDWHJRU\����RI����ILOHV�RU����

KLJKOLJKWV�WKH�EHOLHI�WKDW�QRQ�FRQIRUPLQJ�FRQILQHG�OLYHVWRFN�DUHDV�ZLWK�DFFHVV�WR�D

ZDWHUFRXUVH�DQG�D�KLJK�UXQRII�ULVN �DUH�VWLOO�D�SUREOHP�DQG�DUH�LQ�QHHG�RI�FRQWLQXHG

LQVSHFWLRQV�
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7DEOH�����6XPPDU\�RI�,PSDFW�5DWLQJV�RI�1RQ�&RPSOLDQFH�6LWHV�DV�$VVHVVHG�IURP�$HULDO

3KRWRJUDSKV����������

3UREOHP�DV�$VVHVVHG�IURP�$(5,$/�3+2726����������

5XQRII $FFHVV $FFHVV $FFHVV )HHGLQJ 6WRUDJH 1RQ 2WKHU 2SHQ &ORVHG

*HQHUDO 6HDVRQDO &RQILQHG &RQIRUPLQJ

,03$&7�5$7,1*

� ORZ � � � � � � � ��

� � � � � � � � �

� PRGHUDWH � �� � �� �� � �� �

� � � � �� � � �� �

� KLJK � � � � � � � �

XQDEOH�WR�UDWH � � � � � � � ��

727$/6 ������� �� �� �� �� �� � �� �� ��� ��

&ORVHG�VLWH�ILOHV �
����

�
�����

�
�����

�
�����

�
�����

�
�����

�
����
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�����

�����3HHU�$GYLVRU�3URFHVV�DQG�5HJLRQDO�1HHGV

7KH�UHVXOWV�RI�WKH�UHIHUUDOV�VHQW�WR�SHHU�DGYLVRUV�LQ������LQGLFDWHG�GLVDSSRLQWLQJ�UHVXOWV

DQG�VXEVHTXHQWO\��UHIHUUDOV�ZHUH�QRW�FRQWLQXHG�XQGHU�WKH�%&&$��%&�&DWWOHPHQ©V

$VVRFLDWLRQ��SHHU�DGYLVRU\�V\VWHP��(QYLU$OHUW���SHQGLQJ�VDWLVIDFWRU\�LPSURYHPHQW�LQ�WKH

SURFHVV��-RKQ��������

,Q�-DQXDU\�������0$))��LQ�FRQMXQFWLRQ�ZLWK�WKH�%&&$�DQG�RWKHU�SURGXFHU�DVVRFLDWLRQV

LQLWLDWHG�D�SURYLQFH�ZLGH�SURJUDP�WR�WUDLQ�SHHU�DGYLVRUV�SHU�D�0R8�EHWZHHQ�WKH�WZR

SDUWLHV�LQ�VXSSRUW�RI�WKH�)DUP�3UDFWLFHV�3URWHFWLRQ��5LJKW�WR�)DUP��$FW��0$))�������

0$))���������7KH�$FW�FRYHUV�RGRXU��QRLVH��GXVW�DQG�RWKHU�GLVWXUEDQFHV��2WKHU�DJHQFLHV

LQFOXGLQJ�0(/3��')2�DQG�'2(�SDUWLFLSDWHG�LQ�WKH�WUDLQLQJ�SURJUDP�WR�SUHVHQW�SHHU

DGYLVRUV�ZLWK�LQIRUPDWLRQ�FRYHULQJ�PDQDJHPHQW�DUHDV�UHODWHG�WR�SROOXWLRQ�OHJLVODWLRQ�

FRQWDPLQDWHG�UXQRII�FRQFHUQV��ULSDULDQ�KDELWDW�PDQDJHPHQW�DQG�HQYLURQPHQWDO

VWHZDUGVKLS���$WWHQGDQFH�DW�WKH�SHHU�WUDLQLQJ�VHVVLRQV�ZDV�HVWLPDWHG�WR�EH�DSSUR[LPDWHO\

����RI�WKRVH�LQYLWHG�WR�DWWHQG�WKH�.DPORRSV��%DUULHUH�DQG�:LOOLDPV�/DNH�VHVVLRQV�

0(/3�LV�QHJRWLDWLQJ�D�VHSDUDWH�$JULFXOWXUDO�0R8�ZLWK�%&&$�DQG�RWKHU�FRPPRGLW\

JURXSV�WR�SURYLGH�SROLF\�DQG�SURFHGXUDO�JXLGDQFH�DQG�WR�SURPRWH�D�FRQVLVWHQW�DSSURDFK

DPRQJ�JRYHUQPHQW�DJHQFLHV�DQG�SHHU�JURXS�RUJDQL]DWLRQV�ZKHQ�UHVROYLQJ�¦&RGH§

FRPSODLQWV���3HHU�DGYLVRUV�DUH�UHTXHVWHG�WR�FRYHU�ERWK�¦5LJKW�WR�)DUP§�DQG�¦&RGH§

FRPSODLQWV���3DUWLHV�VLJQLQJ�WKH�0R8�ZLOO�DJUHH�LQ�SULQFLSOH�WR�UHVSRQG�WR�FRPSODLQWV�E\

YLVLWLQJ�WKH�VLWH��DVVHVVLQJ�WKH�ULVN�RI�SROOXWLRQ�DQG�UHSRUWLQJ�EDFN�ZLWKLQ�VSHFLILHG

JXLGHOLQHV���,W�LV�H[SHFWHG�WKDW�WKH�0R8�ZLOO�EH�ILQDOL]HG�E\�6SULQJ������

�����3URDFWLYH�,QLWLDWLYHV

'XULQJ�WKH�IDOO�DQG�ZLQWHU�RI�������%&&$�FRQWLQXHG�ZLWK�WKHLU�SURDFWLYH�DSSURDFK�WR

UHGXFH�HQYLURQPHQWDO�LPSDFWV�IURP�DJULFXOWXUDO�RSHUDWLRQV���7KH\�FRPPLWWHG�WR�LPSURYLQJ
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WKH�UHVXOWV�RI�(QYLU$OHUW�UHIHUUDOV�WKURXJK�UH�LQVSHFWLRQV��LPSURYHG�WUDFNLQJ�RI�UHIHUUDOV

DQG�H[SHULPHQWLQJ�ZLWK�WKH�W\SHV�RI�UHIHUUDOV�WKDW�D�YROXQWHHU�JURXS�FRXOG�EH�H[SHFWHG�WR

VXFFHVVIXOO\�KDQGOH���,Q�DGGLWLRQ��WKH\�KDYH�SXEOLVKHG�D�VHULHV�RI�HGXFDWLRQDO�DUWLFOHV�LQ

WKHLU�EL�PRQWKO\�PDJD]LQH�¦%HHI�LQ�%&§���7KH�ILUVW�LQ�WKH�VHULHV��¦5DQFKLQJ���5LJKWV�DQG

5HVSRQVLELOLWLHV§��DSSHDUHG�LQ�WKH�1RYHPEHU�'HFHPEHU������LVVXH��%&&$����������7KH

VHULHV��LQFOXGHG�DQ�RYHUYLHZ�RI�WKH�UHJXODWLRQV�WKDW�DIIHFW�DJULFXOWXUH�DQG�WKH�DJHQFLHV�WKDW

HQIRUFH�WKHP�FRPELQHG�ZLWK�H[DPSOHV�RI�PDQDJHPHQW�SUDFWLFHV�WKDW�PLJKW�EH�DIIHFWHG�

7KH�DQQXDO�%&&$�(QYLURQPHQWDO�6WHZDUGVKLS�$ZDUG�ZDV�LQDXJXUDWHG�LQ�������7R�GDWH�

WZR�RI�WKH�WKUHH�UHFLSLHQWV�ZHUH�QRPLQDWHG�DV�D�UHVXOW�RI�WKH�6$37%�LQLWLDWLYH�

�����:DWHU�4XDOLW\�$VVHVVPHQW

:KLOH�VRPH�ZDWHU�TXDOLW\�PRQLWRULQJ�ZDV�FRQGXFWHG�HDUOLHU�RQ�LQ�6$37%��WKLV�DVSHFW�RI

WKH�SURJUDP�ZDV�FXUWDLOHG��-RKQ����������([SHULHQFH�ZLWK�WKH�86(3$�5XUDO�&OHDQ�:DWHU

3URJUDP��(3$��������DQG�6HFWLRQ�����1DWLRQDO�0RQLWRULQJ�3URJUDP��(3$��������WR

DVVHVV�WKH�HIIHFWLYHQHVV�RI�ZDWHUVKHG�WHFKQRORJLHV��H�J��EHVW�PDQDJHPHQW�SUDFWLFHV�

GHVLJQHG�WR�FRQWURO�QRQ�SRLQW�VRXUFH��136��SROOXWLRQ��HYHQ�LQ�LGHDO�VLWXDWLRQV��IUHTXHQWO\

UHTXLUHG�D����WR����\HDU�HYDOXDWLRQ�SHULRG���7KH�GLIILFXOW\�LQ�TXDQWLI\LQJ�QRQ�SRLQW�VRXUFH

SROOXWLRQ�UHVXOWV�IURP�WKH�RIWHQ�GLIIXVH�QDWXUH�RI�WKH�VRXUFHV�DQG�XQSUHGLFWDELOLW\�RI�WKH

HYHQWV��ZKLFK�RIWHQ�UHVXOWV�LQ�D�ODFN�RI�VWDWLVWLFDOO\�VLJQLILFDQW�UHVXOWV���7KH�QDWXUH�RI

UXQRII�HYHQWV�LV�VXFK�WKDW�WKH�IORZ�RI�PDQXUH�FRQWDPLQDWHG�UXQRII�PD\�RFFXU�RQO\�GXULQJ

WKH�ZDUPHVW�KRXUV�RI�WKH�GD\��PDNLQJ�LW�GLIILFXOW�WR�HVWLPDWH�WKH�WRWDO�YROXPH�DQG

FRQWDPLQDQW�ORDGLQJ���+RZHYHU��WKH�FKHPLFDO�VWUHQJWK�RI�WKH�FRQWDPLQDWHG�UXQRII��RIWHQ

HTXLYDOHQW�LQ�PDQ\�UHVSHFWV�WR�UDZ�GRPHVWLF�VHZDJH��LV�FOHDUO\�D�FRQFHUQ��-RKQ��������

7UDFNLQJ�UXQRII��RYHU�D��������VTXDUH�NLORPHWHU�DUHD��.DPORRSV�UHJLRQ��SUHVHQWV

HQRUPRXV�ORJLVWLFDO�SUREOHPV��GHSHQGLQJ�RQ�DYDLODEOH�UHVRXUFHV��5XQRII�PD\�IORZ�XQGHU

WKH�VQRZ�OD\HU�DQG�GLVFKDUJH�GLUHFWO\�LQWR�D�ZDWHUFRXUVH�XQGHU�WKH�IUR]HQ�LFH�OD\HU��QRW

YLVLEOH�WR�WKH�VDPSOHU���2IWHQ�WKH�SK\VLFDO�ULVN�RI�VDPSOLQJ�XQGHU�VQRZ�PHOW�FRQGLWLRQV�FDQ

EH�SURKLELWLYH���)RU�WKHVH�UHDVRQV�UXQRII�GDWD�RIWHQ��UHIOHFWV�D�¦VQDSVKRW§�RI�DQ�LQGLYLGXDO

VLWH�DQG�GRHV�QRW�JHQHUDOO\�FRPSULVH�ZKDW�ZRXOG�EH�FRQVLGHUHG�D�FRPSUHKHQVLYH�UHJLRQDO

RYHUYLHZ

��� 5(&200(1'$7,216�)25�7+203621�%$6,1�$1'�&$5,%22

����� 5(*,21

x� 2QH�DSSURDFK�KDV�HYROYHG�LQ�WKH�UHJLRQ�RYHU�WKH�SDVW�IHZ�\HDUV�WR�DGGUHVV�WKH�SUREOHP

RI�JHRJUDSKLF�VFDOH�DQG�WKH�LUUHJXODU�QDWXUH�RI�SUREOHPV�DW�PDQ\�RSHUDWLRQV�

1XPHURXV�VLWH�LQVSHFWLRQV��DW�YDULRXV�WLPHV�RI�WKH�\HDU��KDYH�LGHQWLILHG�WKH�FRQGLWLRQV

WKDW�H[LVW�RQ�YDULRXV�UDQFKHV�WKDW�LQFUHDVH�WKH�ULVN�IDFWRU�RI�UXQRII�RFFXUULQJ���$PRQJ

WKHVH�ULVN�IDFWRUV�WKH�VORSH��YHJHWDWLYH�FRYHU��IHHGLQJ�ORFDWLRQ��OLYHVWRFN�GHQVLW\�DQG

ZDWHULQJ�PHWKRGV�DUH�DOO�LPSRUWDQW�DQG�KDYH�EHHQ�REVHUYHG�DV�VXFK�XQGHU�DFWXDO�ILHOG

FRQGLWLRQV���$Q�LQVSHFWLRQ�RI�HYHU\�UDQFK��DW�WKH�DQWLFLSDWHG�WLPH�RI�D�UXQRII�HYHQW

FDQQRW�UHDOLVWLFDOO\�RFFXU��WKHUHIRUH��RQJRLQJ�HGXFDWLRQ��DZDUHQHVV�DQG�SHUVXDVLRQ�KDYH



��

EHFRPH�DQG�VKRXOG�FRQWLQXH�WR�EH�RQH�RI�WKH�SULQFLSDO�WRROV�WR�DGGUHVV�DJULFXOWXUDO

SUREOHPV��LQ�DGGLWLRQ�WR�HQIRUFHPHQW�PHDVXUHV�ZKHQ�QHFHVVDU\�

x� ([SHULHQFH�HOVHZKHUH�KDV�IRXQG�IDUPHU�LQYROYHPHQW�LQ�SURMHFW�SODQQLQJ�DQG�SUREOHP

LGHQWLILFDWLRQ�RIWHQ�UHVXOWV�LQ�JUHDWHU�SDUWLFLSDWLRQ�LQ�YROXQWDU\�136�SROOXWLRQ�FRQWURO

SURMHFWV��(3$����������+RZHYHU��LW�ZDV�DOVR�UHSRUWHG�WKDW�RQH�RI�WKH�OHVVRQV�OHDUQHG�LQ

WKH�5XUDO�&OHDQ�:DWHU�3URJUDP�ZDV�WKDW��DZDUHQHVV�RI�WKH�LPSDFWV�RI�DJULFXOWXUH�RQ

ZDWHU�TXDOLW\�GRHV�QRW�QHFHVVDULO\�WUDQVODWH�LQWR�RZQHUVKLS�RI�ZDWHU�TXDOLW\�SUREOHPV�E\

IDUP�RSHUDWRUV���7KHUHIRUH��EDVHG�RQ�WKLV�VWXG\�DQG�UHJLRQDO�H[SHULHQFH��D�SURDFWLYH

ILHOG�SURJUDP�ZLWK�DV�PDQ\�VLWH�YLVLWV�DV�SRVVLEOH��RQ�D�URWDWLRQDO�EDVLV��GXULQJ�WKH

VSULQJ�UXQRII�SHULRG�DUH�UHTXLUHG�WR�NHHS�HQYLURQPHQWDO�DZDUHQHVV�D�KLJK�SULRULW\�ZLWK

SURGXFHUV�LQ�WKH�7KRPSVRQ�EDVLQ�DQG�&DULERR�UHJLRQ�

x� .QRZOHGJHDEOH�SURGXFHUV�ZKR�NQRZ�WKHLU�RZQ�KROGLQJV�DUH�WKH�ILUVW�OLQH�RI�SROOXWLRQ

SUHYHQWLRQ�DQG�LQ�GHWHUPLQLQJ�ZKDW�PDQDJHPHQW�SUDFWLFHV�PLJKW�EHVW�EH�FKDQJHG���7KH

SURGXFHU�VXUYH\�UHVSRQVH�LQGLFDWHG�WKDW�SURGXFHUV�FRQVLGHU�WKHPVHOYHV�WR�KDYH�D

JHQHUDOO\�KLJK�HQYLURQPHQWDO�DZDUHQHVV���0(/3�DFWLYHO\�HQFRXUDJHV�SURGXFHUV�WR�ZDON

WKHLU�ODQG�RQ�WKH�ZRUVW�SRVVLEOH�GD\�V��ZLWK�WKH�LQWHQW�WR�LGHQWLI\�HYLGHQFH�RI�EURZQ�

FRQWDPLQDWHG�UXQRII���,I�FRQWDPLQDWHG�UXQRII�LV�GLVFKDUJLQJ�WR�VXUIDFH�ZDWHUV��RU�LV

OLNHO\�WR�GLVFKDUJH�WR�VXUIDFH�ZDWHUV�WKHQ�UXQRII�FRQWUROV�WKURXJK�GLYHUVLRQV�RU�SRQGLQJ

RU�RWKHU�PHDQV�PXVW�EH�LPSOHPHQWHG���5HPHGLDWLRQ�PHDVXUHV�ZLOO�EH�QHFHVVDU\�WR

SUHYHQW�VXFK�GLVFKDUJHV�IURP�EHLQJ�UHSHDWHG�DQG�VKRXOG�EH�WUDFNHG�WR�VHH�WKDW�WKLV�LV

WKH�FDVH��3URGXFHUV�DUH�HQFRXUDJHG�WR�NHHS�GLDULHV�RI�HQYLURQPHQWDO�SURWHFWLRQ

SUDFWLFHV�WKDW�WKH\�KDYH�LQVWLJDWHG�

�

x� 3URGXFHUV�QHHG�WR�XQGHUVWDQG�ZK\�WKH�UHOHDVH�RI�WKH�QXWULHQWV��VHGLPHQWV�DQG�PLFUR�

RUJDQLVPV�FDQ�EH�GHWULPHQWDO�WR�WKH�XVH�RI�VXUIDFH�ZDWHUV�DQG�WKH�YDOXH�RI�LQFUHDVLQJ

WKHLU�YROXQWDU\�HIIRUWV�WR�LPSURYH�ZDWHU�TXDOLW\��:DWHUVKHG�VWHZDUGVKLS�JXLGHOLQHV

SURYLGH�ODQGRZQHUV�ZLWK�WKLV�LQIRUPDWLRQ��')2����������7KDW�DQG�RWKHU�UHODWHG�PDWHULDO

KDYH�EHHQ�JDWKHUHG�DQG�PDGH�ZLGHO\�DYDLODEOH�WR�ORFDO�SURGXFHUV���WKLV�DFWLYLW\�VKRXOG

FRQWLQXH�WR�EH�VXSSRUWHG�

�

x� 7KH�6DOPRQ�5LYHU�ZLQWHU�PDQXUH�DSSOLFDWLRQ�SUDFWLFHV�DQG�VXEVHTXHQW�FRQWDPLQDWHG

VSULQJ�UXQRII�SUREOHP�UHPDLQV�DQ�RQJRLQJ�FRQFHUQ���$�QRQ�SRLQW�VRXUFH�$FWLRQ�3ODQ

GHVLJQHG�VSHFLILFDOO\�IRU�DJULFXOWXUH�LQ�WKLV�ZDWHUVKHG�QHHGV�WR�EH�GHYHORSHG�DQG

LPSOHPHQWHG��7KH�)DOO�DQG�:LQWHU�0DQXUH�0DQDJHPHQW�,QIRUPDWLRQ�6KHHW�UHSUHVHQWV�D

EDVLV�DQG�EHJLQQLQJ�IRU�WKLV�SURFHVV�

�
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5HIHUHQFHV
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