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(QKDQFLQJ�:DWHU�8VH�)OH[LELOLW\�DQG�6HFXULW\��
XVLQJ�WKH�0RWXHND�&DWFKPHQW�DV�D�FDVH�VWXG\�

'LVFXVVLRQ�3DSHU�
$QGUHZ�)HQHPRU�DQG�-LP�6LQQHU�

5HVHDUFK�FRQWH[W��
/DQGFDUH�5HVHDUFK�DQG�(FRORJLF�)RXQGDWLRQ�DUH�XQGHUWDNLQJ�D�MRLQW�UHVHDUFK�SURMHFW�
WR�GHYHORS��LQ�FRQMXQFWLRQ�ZLWK�VWDNHKROGHUV��SROLF\�SURSRVDOV�WR�LPSURYH�RXWFRPHV�
IURP�ZDWHU�DOORFDWLRQ��XVLQJ�WKH�0RWXHND�FDWFKPHQW�DV�D�FDVH�VWXG\��VHH�)LJ�������7KH�
SURMHFW�DLPV�WR�LQWHJUDWH�HFRORJLFDO��VRFLR�FXOWXUDO��DQG�HFRQRPLF�DVSHFWV�RI�UHVRXUFH�
PDQDJHPHQW�WR�SURPRWH�VXVWDLQDEOH�GHYHORSPHQW�RI�ZDWHU�DQG�DVVRFLDWHG�ODQG�
UHVRXUFHV����:H�DUH�H[SORULQJ�SURSRVDOV�IRU�LPSURYLQJ�DOORFDWLRQ�DQG�UHODWHG�
RXWFRPHV�IURP�WKH�DPRXQW�RI�ZDWHU�DYDLODEOH�RQFH�LQVWUHDP�DQG�DTXLIHU�VXVWDLQDELOLW\�
OLPLWV�KDYH�EHHQ�GHWHUPLQHG���0DQDJHPHQW�DSSURDFKHV�DQG�SROLFLHV�LGHQWLILHG�IRU�WKH�
0RWXHND�FDWFKPHQW�VKRXOG�DOVR�KDYH�UHOHYDQFH�IRU�ZDWHU�PDQDJHPHQW�LQ�RWKHU�1HZ�
=HDODQG�UHJLRQV����
7KHUH�LV�QR�SUHVVLQJ�RU�LPPLQHQW�ZDWHU�
FULVLV�LQ�WKH�0RWXHND�5LYHU�FDWFKPHQW��EXW�
VRPH�SUHVVXUH�SRLQWV�DUH�HPHUJLQJ���6RPH�
]RQHV�DUH�³IXOO\�DOORFDWHG´�DQG�WKHUH�LV�
DGGLWLRQDO�XQPHW�GHPDQG�IRU�ZDWHU���:DWHU�
TXDOLW\�DQG�KDELWDW�KDYH�GHFOLQHG�RYHU�WLPH��
SDUWLFXODUO\�LQ�WKH�ORZHU�FDWFKPHQW����
([SHULHQFH�HOVHZKHUH�LQ�1HZ�=HDODQG�KDV�
VKRZQ�WKDW�DV�ODQG�XVH�LQWHQVLILHV�RYHU�WLPH��
DQG�DV�ZDWHU�XVHUV�SHUFHLYH�DOORFDWLRQV�WR�EH�
DSSURDFKLQJ�OLPLWV��WHQVLRQV�DULVH�RYHU�ZDWHU�
DOORFDWLRQ�DQG�ZDWHU�TXDOLW\���6RPH�
SHUVSHFWLYHV�RI�0RWXHND�VWDNHKROGHUV��DV�
H[SUHVVHG�LQ�UHFHQW�LQWHUYLHZV���DUH�
VXPPDULVHG�LQ�WKH�ER[�RQ�SDJH����
�

�������������������������������������������������
��7KLV�ZRUN�LV�SDUW�RI�(FRORJLF¶V�UHVHDUFK�RQ�,QVWLWXWLRQV�IRU�6XVWDLQDEOH�'HYHORSPHQW�DQG�/DQGFDUH¶V�
,QWHJUDWHG�&DWFKPHQW�0DQDJHPHQW�SURJUDPPH���%RWK�DUH�IXQGHG�E\�WKH�)RXQGDWLRQ�IRU�5HVHDUFK�
6FLHQFH�DQG�7HFKQRORJ\��ZLWK�VXSSRUW�IURP�D�UDQJH�RI�RWKHU�EXVLQHVV�DQG�JRYHUQPHQW�RUJDQLVDWLRQV��
LQFOXGLQJ�7DVPDQ�'LVWULFW�&RXQFLO��7'&���+RZHYHU�WKH�YLHZV�LQ�WKLV�SDSHU�DUH�WKH�YLHZV�RI�WKH�
DXWKRUV��$QGUHZ�)HQHPRU�RI�/DQGFDUH�5HVHDUFK�DQG�-LP�6LQQHU�RI�(FRORJLF��UDWKHU�WKDQ�RI�WKH�7'&��
��,QWHUYLHZV�ZHUH�FRQGXFWHG�ZLWK��([WUDFWLYH�XVHUV�DQG�DGYLVRUV��/L]�0DUWLQ��5LFKDUG�+RUUHOO��*XWKULH�
%HDWVRQ��-XOLDQ�5DLQH��-RKQ�%HDOLQJ��/HZ�0HWFDOIH��0DUN�)UHHPDQ���,Q�VWUHDP�XVHUV��1HLO�'HDQV��'HEV�
0DUWLQ���0DRUL��%DUQH\�7KRPDV��*UDKDP�7KRPDV���D�7'&�FRXQFLOORU�DQG�D�7'&�VWDII�PHPEHU�
�5LFKDUG�.HPSWKRUQH��0DU\�$QQH�%DNHU���

�)LJXUH����7KH�0RWXHND�FDWFKPHQW�
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6WDNHKROGHU�3HUVSHFWLYHV�
([WUDFWLYH�8VHUV�
,UULJDWRUV� DQG� RWKHU� H[WUDFWLYH� XVHUV� ZDQW�
VHFXULW\�RI� VXSSO\�DQG�FHUWDLQW\�RI� WHQXUH��
WKRXJK� WKH� GHJUHH� RI� VHFXULW\� UHTXLUHG�
YDULHV�ZLWK�ODQG�XVH�� �6RPH�VHH�DOORFDWLRQ�
OLPLWV� DV� FRQVWUDLQLQJ� GHYHORSPHQW�
RSWLRQV�� � 8VHUV� DOVR� ZDQW� IOH[LELOLW\� WR�
UHVSRQG�WR�WLPHV�RI�VWUHVV��QRW�MXVW�GURXJKW�
EXW�DOVR�IURVW���
�
,ZL��
0DRUL�UHPLQG�XV�RI�$UWLFOH���RI�WKH�7UHDW\�
RI�:DLWDQJL�±�WKH�&URZQ�JXDUDQWHHG�0DRUL�
WKH� SRVVHVVLRQ� �WLQR� UDQJDWLUDWDQJD�� RI�
WKHLU� ODQGV�� IRUHVWV�� ILVKHULHV� DQG� RWKHU�
WDRQJD���6RPH�FRQVLGHU�WKH\�VKRXOG�KDYH�D�
JUHDWHU� VD\� LQ� KRZ� ZDWHU� LV� PDQDJHG���
:DWHU� GRHV� QRW� EHORQJ� WR� DQ\RQH� ±� LW�
VKRXOG�EH�DYDLODEOH�WR�ZDWHU�WKH�SURGXFWLYH�
ODQG� LQ� WKH� FDWFKPHQW�� � /RFDO� 0DRUL� DUH�
SDUWLFXODUO\� FRQFHUQHG� WR� HQVXUH� WKDW�
VXIILFLHQW� ZDWHU� LV� DYDLODEOH� WR� LUULJDWH�
OHDVHKROG� ODQG��DQG� WKDW�ZDWHU� LV�PDQDJHG�
FDXWLRXVO\� VR� DV� WR� HQVXUH� DGHTXDWH�
VXSSOLHV�IRU�WKH�IXWXUH��

�
,Q�VWUHDP�8VHUV��
7URXW� ILVKHUV�� FDQRHLVWV� DQG� UDIWHUV�� RWKHU�
UHFUHDWLRQDO�XVHUV�DQG�RWKHU�HQYLURQPHQWDO�
LQWHUHVWV�ZDQW� WR�HQVXUH�DGHTXDWH� IORZV� LQ�
WKH� ULYHU�� LQFOXGLQJ� IOXVKLQJ� IORZV� DV�
SURYLGHG� IRU� LQ� WKH� :DWHU� &RQVHUYDWLRQ�
2UGHU���7KH\�DUH�FRQFHUQHG�DERXW�DFFHVV�WR�
WKH� ULYHU�� DQG�DERXW�GHWHULRUDWLRQ� LQ�ZDWHU�
TXDOLW\�LI�ODQG�XVH�LQWHQVLILHV��
�
&RXQFLO�DQG�RWKHU�FRPPXQLW\�
VWDNHKROGHUV�
7'&�FRXQFLOORUV�DQG�VWDII�DUH�LQWHUHVWHG�LQ�
VHHLQJ�ZDWHU�PDQDJHG� WR� DFKLHYH� WKH� EHVW�
RXWFRPHV� IRU� WKH� FRPPXQLW\�� � 7KH\�
FRQVLGHU�WKHUH�LV�URRP�IRU�LPSURYHPHQW�LQ�
KRZ� ZDWHU� LV� DOORFDWHG� DQG� PDQDJHG�� IRU�
H[DPSOH� WR� LQFUHDVH� IOH[LELOLW\� DQG�
UHOLDELOLW\� IRU� XVHUV�� � 7KH\� LQGLFDWHG� WKDW��
DPRQJVW� WKH�ZLGHU� FRPPXQLW\�� VRPH� IHHO�
WKDW� ZDWHU� VKRXOG� EH� XVHG� ILUVW� DQG�
IRUHPRVW� LQ� WKH� FDWFKPHQW�� IRU� UHVLGHQWV�
DQG� WR� LUULJDWH� SURGXFWLYH� ODQG�� � 2WKHUV�
FRQVLGHU� WKHUH� LV� VXIILFLHQW�ZDWHU� WR� DOORZ�
VRPH�WR�EH�H[SRUWHG�IURP�WKH�FDWFKPHQW�WR�
EHQHILW�RWKHUV�LQ�WKH�UHJLRQ��

�
5HFHQW�GHYHORSPHQWV�DQG�WUHQGV�
,Q�WKH�XSSHU�0RWXHND�FDWFKPHQW��JURZWK�LQ�GHPDQG�IRU�ZDWHU�LV�SULPDULO\�IRU�
LUULJDWLRQ����,Q�WKH�ODVW�WHQ�\HDUV�WKHUH�KDV�EHHQ�D�WUHQG�WR�PRUH�LUULJDWLRQ�RI�GDLU\�
SDVWXUH�DQG�EHUU\IUXLW��SLSIUXLW�DQG�KRSV��DOO�RI�ZKLFK�UHTXLUH�������PP�RI�ZDWHU�SHU�
ZHHN�GXULQJ�WKHLU�SURGXFWLRQ�VHDVRQ��EHWZHHQ�1RYHPEHU�DQG�$SULO���:KLOH�LUULJDWLRQ�
GHPDQG�KDV�UHFHQWO\�EHHQ�LQFUHDVLQJ�EHFDXVH�RI�D�PRYH�RI�SURGXFWLRQ�IURP�WKH�PRUH�
H[SHQVLYH�ODQG�QHDUHU�WKH�FRDVW��:DLPHD��0RXWHUH�DQG�0RWXHND���WKH�DUHD�LQ�EHUULHV�
ZDV�JUHDWHU�VHYHUDO�GHFDGHV�DJR�ZKHQ�7DSDZHUD�ZDV�WKH�FHQWUH�RI�1=�EHUU\IUXLW�
SURGXFWLRQ���7REDFFR�LUULJDWLRQ�ZDV�DOVR�D�PDMRU�XVHU�XS�WR�WKH�����V��
�
7ZR�]RQHV�DUH�³IXOO\�DOORFDWHG´�LQ�WKH�XSSHU�0RWXHND��7DGPRU�DQG�0RWXSLNR��DQG�
WZR�LQ�WKH�0RWXHND�5LZDND�3ODLQV��+DX�DQG�5LZDND���7KLV�PHDQV�WKH�WRWDO�ZDWHU�
SHUPLWV�DXWKRULVHG�PHHW�RU�H[FHHG�WKH�DYDLODEOH�DPRXQW�VSHFLILHG�LQ�WKH�7DVPDQ�
5HVRXUFH�0DQDJHPHQW�3ODQ��7503�����7KHVH�]RQHV�KDYH�XQPHW�GHPDQG�IRU�ZDWHU��DV�
LQGLFDWHG�E\�ZDLWLQJ�OLVWV��ZDWHU�SHUPLW�DSSOLFDWLRQV�KDYLQJ�EHHQ�GHFOLQHG��RU�SRWHQWLDO�
ZDWHU�XVHUV�KDYLQJ�JRQH�HOVHZKHUH���2WKHU�]RQHV�DUH�QHDULQJ�WKHLU�DOORFDWLRQ�OLPLWV��
6HH�7DEOH�����
�
7DEOH�����$OORFDWLRQV�OLPLWV�LQ�0RWXHND�ZDWHU�PDQDJHPHQW�]RQHV�
�������������������������������������������������
��6HH�3DUW�9��:DWHU�FKDSWHUV����DQG�����7503��
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����J�Z�����%URRNO\Q�5LYHU�
�����J�Z�����/�6\GQH\�5LYHU�
��
�J�Z������ULYHU�ZDWHUV�

J�Z� �JURXQGZDWHU���

� �IXOO\�DOORFDWHG�]RQH�
�
3RSXODWLRQ�DQG�HPSOR\PHQW�KDYH�LQFUHDVHG�LQ�WKH�XSSHU�FDWFKPHQW��DOWKRXJK�WKH�
SRUWLRQ�GXH�WR�LQFUHDVHG�LUULJDWLRQ�LV�XQNQRZQ���2WKHU�IDFWRUV�DUH�IRUHVWU\�KDUYHVWLQJ�
DQG�LPSURYHG�PRELOLW\�HQDEOLQJ�FRPPXWLQJ�RXW�RI�WKH�FDWFKPHQW����
�
:DWHU�TXDOLW\�LQ�WKH�FDWFKPHQW�LV�JHQHUDOO\�KLJK�±�EXW�GHJUDGDWLRQ�LV�HYLGHQW�LQ�VRPH�
DUHDV��H�J��WKH�0RWXSLNR�5LYHU�DQG�WKH�ORZHU�6KHUU\�5LYHU��ZKHUH�WKHUH�KDV�EHHQ�
UHFHQW�LQWHQVLILFDWLRQ�RI�ODQG�XVH����7KH�0RWXSLNR�H[SHULHQFHV�VXEVWDQWLDO�WHPSHUDWXUH�
IOXFWXDWLRQ�LQ�VXPPHU��DQG�WKH�7DGPRU�5LYHU�IUHTXHQWO\�H[FHHGV�WHPSHUDWXUH�
JXLGHOLQHV���1LWUDWH�QLWURJHQ�FRQFHQWUDWLRQV�DQG�FRQGXFWLYLW\�LQFUHDVHG�VLJQLILFDQWO\�DW�
WKH�0RWXHND�:RRGVWRFN�VLWH�VLQFH�������EXW�QRW�DW�XSVWUHDP�VLWHV��VXJJHVWLQJ�WKDW�
WKHVH�FKDQJHV�PD\�EH�UHODWHG�WR�FKDQJHV�LQ�ODQG�XVH�ZLWKLQ�WKH�XSSHU�0RWXHND�
&DWFKPHQW�RYHU�WKH�ODVW����\HDUV���
�
2WKHU�XSSHU�WULEXWDULHV�DUH�OLNHO\�WR�H[SHULHQFH�VLPLODU�SUREOHPV�LI�ODQG�XVH�
LQWHQVLILHV��LQFOXGLQJ�WKH�XSSHU�0RWXHND�LWVHOI�DQG�SHUKDSV�WKH�:DQJDSHND���
�
)XUWKHUPRUH��WKH�7DVPDQ�'LVWULFW�&RXQFLO��7'&��LV�FRQVLGHULQJ�D�WUDQVIHU�RI�ZDWHU�
IURP�WKH�0RWXHND�3ODLQV�WR�FRQVXPHUV�DORQJ�WKH�FRDVW�WR�0DSXD����
�
7KH�OHYHO�RI�XWLOLVDWLRQ�RI�H[LVWLQJ�ZDWHU�SHUPLWV�YDULHV��UDQJLQJ�IURP������XWLOLVDWLRQ�
DW�SHDN�SHULRGV�LQ�WKH�+DX�WR�DQ�HVWLPDWHG�����LQ�WKH�PLGGOH�DQG�XSSHU�FDWFKPHQW���,Q�
WKH�+DX�SODLQ��LUULJDWHG�ODQG�XVH�LV�H[FOXVLYHO\�DSSOHV�DQG�NLZLIUXLW��JURZQ�RQ�JUDYHOV�
UHTXLULQJ�PRUH�UHJXODU�LUULJDWLRQ��VR�SHDN�GHPDQG�RFFXUV�DW�WKH�VDPH�WLPH�IRU�DOO�
LUULJDWHG�ODQG���,Q�WKH�RWKHU�]RQHV��D�ZLGHU�UDQJH�RI�XVHV�RQ�KHDYLHU�VRLOV��ZLWK�SHDN�
GHPDQG�RFFXUULQJ�DW�GLIIHUHQW�WLPHV��UHVXOWV�LQ�ORZHU�SHDN�XWLOLVDWLRQ��
�
/DQG�LQ�SODQWDWLRQ�IRUHVW��PRVWO\�&URZQ�ODQG�OLFHQVHG�WR�IRUHVW�RZQHUV��LV�H[SHFWHG�WR�
EH�VWDEOH�IRU�WKH�IRUHVHHDEOH�IXWXUH��DV�OLFHQVHV�UHTXLUH�UHSODQWLQJ���([LVWLQJ�IRUHVWV�LQ�
WKH�XSSHU�FDWFKPHQW�DUH�RI�YDULDEOH�DJHV��PDQ\�HQWHULQJ�D�KDUYHVW�F\FOH��VRPH�IRU�WKH�
WKLUG�WLPH���:DWHU�\LHOGV�WR�IRUHVWHG�WULEXWDULHV�ZLOO�LQFUHDVH�E\�XS�WR������DIWHU�
�������������������������������������������������
��<RXQJ�HW�DO��������SS��LL���������
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KDUYHVW��XQWLO�UHSODQWHG�IRUHVWV�DFKLHYH�FDQRS\�FORVXUH����7KHUH�LV�D�SRVVLELOLW\�RI�
SURFHVVLQJ�RI�IRUHVWU\�SURGXFWV�LQ�WKH�FDWFKPHQW��ZLWK�DVVRFLDWHG�ZDWHU�GHPDQG��
�
7KHUH�LV�D�ULVN�RI�VLJQLILFDQW�VHGLPHQW�LQSXW�IURP�KDUYHVWHG�IRUHVW�ODQG�RQ�6HSDUDWLRQ�
3RLQW�JUDQLWH�VRLOV��H�J��WKH�1HZSRUWV�EORFN�QHDU�WKH�MXQFWLRQ�RI�WKH�:DQJDSHND�DQG�
0RWXHND�ULYHUV��DQG�DOVR�IURP�WKH�'DUW�5LYHU�IORZLQJ�LQWR�WKH�:DQJDSHND��
�
,Q�WKH�ORZHU�FDWFKPHQW��WKH�WRZQ�RI�0RWXHND�LV�H[SDQGLQJ�DQG�WKHUH�LV�DOVR�FRQWLQXLQJ�
GHYHORSPHQW�RI�OLIHVW\OH�EORFNV�WKURXJKRXW�WKH�FDWFKPHQW���+RZHYHU��FRPSDUHG�WR�
ZDWHU�XVH�IRU�LUULJDWLRQ��WKH�JURZWK�LQ�ZDWHU�GHPDQG�IRU�GRPHVWLF�DQG�UHWLFXODWHG�
VXSSO\�LV�XQOLNHO\�WR�EH�D�VLJQLILFDQW�SHUFHQWDJH�RI�WRWDO�GHPDQG���1HYHUWKHOHVV��ZDWHU�
IRU�KRXVHKROG�FRQVXPSWLRQ�LV�XVXDOO\�DFFRUGHG�WKH�KLJKHVW�SULRULW\�LQ�WLPHV�RI�
VKRUWDJH��5HWLFXODWLRQ�RI�0RWXHND¶V�ZDWHU�VXSSO\�ZRXOG��LI�LPSOHPHQWHG��UHSODFH�WKH�
LQGLYLGXDO�GRPHVWLF�ERUHV�FXUUHQWO\�VXSSO\LQJ�PRVW�RI�0RWXHND��
�
7KH�0RWXHND�:DWHU�&RQVHUYDWLRQ�2UGHU��DSSURYHG�LQ�������OLPLWV�DEVWUDFWLRQV�WR�����
RI�WKH�IORZ�IURP�WKH�PDLQVWUHDP�0RWXHND�DQG����IURP�WKH�:DQJDSHND��DQG�DOVR�
OLPLWV�FKDQJHV�WR�ZDWHU�TXDOLW\�DQG�ULYHU�IRUP���7'&�KDV�JLYHQ�HIIHFW�WR�WKH�RUGHU�E\�
LPSRVLQJ�DOORFDWLRQ�OLPLWV�LQ�ILYH�PDQDJHPHQW�]RQHV�LQ�WKH�XSSHU�FDWFKPHQW��WZR�RI�
ZKLFK��0RWXSLNR�DQG�7DGPRU��DUH�DOUHDG\�IXOO\�DOORFDWHG��
�
$�0RWXSLNR�:DWHU�$XJPHQWDWLRQ�&RPPLWWHH�KDV�UHFHQWO\�EHHQ�IRUPHG�WR�RYHUVHH�D�
IHDVLELOLW\�VWXG\�RI�GDP�VLWHV�DQG�ZDWHU�UHOHDVH�LQWR�WKH�IXOO\�DOORFDWHG�0RWXSLNR�
FDWFKPHQW��
�
7'&�FRQVLGHUV�WKHUH�LV�VXIILFLHQW�ZDWHU�DYDLODEOH�LQ�WKH�0LGGOH�0RWXHND�=RQH��IURP�
WKH�:DQJDSHND�FRQIOXHQFH�WR�WKH�WRS�RI�WKH�SODLQV��DQG�RQ�WKH�0RWXHND�SODLQV�WR�
LUULJDWH�DOO�RI�WKH�VXLWDEOH�ODQG��DQG�WKLV�LV�UHFRJQLVHG�ZLWKLQ�FXUUHQW�UXOHV�LQ�WKH�
7503���+RZHYHU��WKH�&RXQFLO�KDV�SURSRVHG�DQG�LV�LQYHVWLJDWLQJ�LQVWDOOLQJ�D�SLSHOLQH�
IURP�QHDU�WKH�0RWXHND�5LYHU�RQ�WKH�0RWXHND�3ODLQV�WR�VXSSO\�UHWLFXODWHG�ZDWHU�WR�
QHZ�UHVLGHQWLDO�GHYHORSPHQWV�LQ�WKH�FRDVWDO�]RQH�IURP�0RWXHND�DORQJ�WR�0DSXD��
�
)XUWKHU�LQIRUPDWLRQ�RQ�WKH�0RWXHND�FDWFKPHQW�
)RU�WKRVH�ZKR�DUH�LQWHUHVWHG�LQ�PRUH�GHWDLOHG�EDFNJURXQG�LQIRUPDWLRQ��ZH�KDYH�
SURYLGHG�D�VHSDUDWH�DSSHQGL[�GRFXPHQW��FRYHULQJ�WKH�IROORZLQJ��

� 3K\VLFDO�RYHUYLHZ�RI�WKH�0RWXHND�&DWFKPHQW���
� 6RFLR�HFRQRPLF�RYHUYLHZ�RI�0RWXHND�FDWFKPHQW��
� ([LVWLQJ�IUDPHZRUN�IRU�ZDWHU�PDQDJHPHQW��
� :DWHU�TXDOLW\�DQG�IORZV�LQ�WKH�0RWXHND�FDWFKPHQW�DQG�WKHLU�LPSOLFDWLRQV�

IRU�HFRORJLFDO�DQG�ELRSK\VLFDO�YDOXHV��

�������������������������������������������������
���5RZH��/�.�5���-DFNVRQ��5�-���)DKH\��%�'��������/DQG�XVH�DQG�ZDWHU�UHVRXUFHV��K\GURORJLFDO�HIIHFWV�
RI�GLIIHUHQW�YHJHWDWLRQ�FRYHUV��/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&����������
5RZH��/�.�5��������/DQG�XVH�DQG�ZDWHU�UHVRXUFHV��D�FRPSDULVRQ�RI�VWUHDPIORZ�IURP�1HZ�=HDODQG�
FDWFKPHQWV�ZLWK�GLIIHUHQW�YHJHWDWLRQ�FRYHUV��/DQGFDUH�5HVHDUFK�&RQWUDFW�5HSRUW�/&����������
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2EMHFWLYHV�IRU�ZDWHU�PDQDJHPHQW�
,Q�FRQVLGHULQJ�SRVVLEOH�FKDQJHV�WR�WKH�ZDWHU�
PDQDJHPHQW�UHJLPH�IRU�WKH�0RWXHND�FDWFKPHQW��LW�
LV�LPSRUWDQW�WR�KDYH�FOHDU�REMHFWLYHV�LQ�PLQG��
UHFRJQLVLQJ�WKDW�WKH�HFRQRP\�DQG�VRFLHW\�DUH�
HPEHGGHG�ZLWKLQ�D�ELR�SK\VLFDO�V\VWHP��)LJ�����
,Q�WKH�EURDG�FRQWH[W�RI�VXVWDLQDEOH�GHYHORSPHQW��ZH�
VXJJHVW�WKH�IROORZLQJ�DV�D��GUDIW��REMHFWLYH�IRU�
PDQDJHPHQW�RI�ZDWHU�UHVRXUFHV�LQ�WKH�0RWXHND�
FDWFKPHQW��
(QKDQFH�SXEOLF�EHQHILW��L�H��ORQJ�WHUP�FRPPXQLW\�ZHOO�
EHLQJ��IURP�ZDWHU�UHVRXUFHV�LQ�WKH�0RWXHND�FDWFKPHQW�
WDNLQJ�LQWR�FRQVLGHUDWLRQ��

� (FRORJLFDO�UHTXLUHPHQWV��VXFK�DV�WKRVH�HVWDEOLVKHG�E\�WKH�0RWXHND�:DWHU�
&RQVHUYDWLRQ�2UGHU�DQG�DQ\�RWKHU�VWDQGDUGV�HVWDEOLVKHG�E\�WKH�7DVPDQ�
5HVRXUFH�0DQDJHPHQW�3ODQ����

� 6RFLDO�FRQFHUQV��VXFK�DV�DQ\�7'&�SROLF\�UHJDUGLQJ�FKDQJH�WR�H[LVWLQJ�ODQG�
XVH�SDWWHUQV��DQG�WKH�HTXLWDEOH�GLVWULEXWLRQ�RI�EHQHILWV�DFURVV�GLIIHUHQW�JURXSV�
RI�ZDWHU�XVHV�LQ�WKH�FDWFKPHQW���

� &XOWXUDO�YDOXHV�DVVRFLDWHG�ZLWK�ZDWHU�DQG�DQ\�LZL�FODLPV�WR�ZDWHU��DQG�
� (FRQRPLF�YDOXHV��H�J��SURGXFWLYH��DPHQLW\��HWF��DVVRFLDWHG�ZLWK�ERWK�RXW�RI�
VWUHDP�XVH��L�H��DEVWUDFWLRQ��DQG�LQVWUHDP�IORZV��

'HVLUHG�RXWFRPHV�
7KXV��LQ�SUDFWLFH�ZH�VXJJHVW�WKDW�DQ\�SROLF\�FKDQJHV�VKRXOG�EH�FRQVLVWHQW�ZLWK�WKH�
IROORZLQJ�RXWFRPHV��
�
���(FRORJLFDO�ELRSK\VLFDO�±��
�
,QVWUHDP�IORZV��JURXQGZDWHU�OHYHOV�DQG�ZDWHU�TXDOLW\�ZLOO�EH�PDLQWDLQHG�DW�FXUUHQW�
VHWWLQJV�DQG��LQ�VRPH�FDVHV��SRVVLEO\�HQKDQFHG��H�J��E\�VSHFLILFDWLRQ�RI�LQVWUHDP�
IORZ�SURWHFWLRQV�ZKHUH�WKH\�GR�QRW�FXUUHQWO\�H[LVW����

�
���(FRQRPLF�±��
�
7KH�YDOXH�RI�RXWSXW�IURP�LUULJDWHG�ODQG�ZLOO�LQFUHDVH�RYHU�WLPH��DQG�WKH�YDOXH�RI�
ZDWHU�SHUPLWV�ZLOO�ULVH�DFFRUGLQJO\���7KLV�ZLOO�KDYH�IORZ�RQ�HIIHFWV�IRU�ORFDO�VHUYLFH�
DQG�LQSXW�SURYLGHUV���$W�WKH�VDPH�WLPH��WKH�YDOXH�RI�ULYHU�UHODWHG�WRXULVP�DFWLYLW\�
ZLOO�EH�PDLQWDLQHG�RU�HQKDQFHG��

�
���6RFLR�FXOWXUDO�±��
�
(PSOR\PHQW�LQ�ODQG�EDVHG�LQGXVWULHV�ZLOO�LQFUHDVH�JUDGXDOO\�RYHU�WLPH��SURYLGLQJ�
VWDELOLW\�DQG�SRVVLEO\�VRPH�SRSXODWLRQ�JURZWK�IRU�7DSDZHUD�DQG�WKH�VXUURXQGLQJ�
DUHD��DV�ZHOO�DV�IRU�WKH�WRZQVKLS�RI�0RWXHND����
�

6RFLHW\
(FRQRP\

6RFLHW\

(FRORJ\

)LJXUH�����(PEHGGHG�V\VWHPV�
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3RSXODWLRQ�JURZWK�LQ�H[LVWLQJ�XUEDQ�VHWWOHPHQWV�ZLOO�QRW�EH�FRQVWUDLQHG�DQG�UXUDO�
VXE�GLYLVLRQ�IRU�OLIHVW\OH�SURSHUWLHV�ZLOO�FRQWLQXH��
�
5HFUHDWLRQDO��DPHQLW\�DQG�VSLULWXDO�YDOXHV�DVVRFLDWHG�ZLWK�WKH�0RWXHND�5LYHU�DQG�
LWV�WULEXWDULHV�ZLOO�EH�PDLQWDLQHG�DQG��LQ�VRPH�FDVHV��SRVVLEO\�HQKDQFHG��
�
/DQG�XVH�ZLOO�FKDQJH�JUDGXDOO\�RYHU�WLPH��ZHOO�ZLWKLQ�WKH�DELOLW\�RI�FRPPXQLWLHV�WR�
DGDSW�WR�DQ\�UHVXOWLQJ�VRFLDO�FKDQJHV��
�
7DQJDWD�ZKHQXD�ZLOO�KDYH�DFFHVV�WR�ZDWHU�IRU�GHYHORSPHQW�RI�WULEDO�ODQGV��RU�IRU�
RWKHU�XVHV�LI�WKLV�EHWWHU�HQDEOHV�WKHP�WR�SURYLGH�IRU�WKHLU�ZHOO�EHLQJ��
�

(PHUJLQJ�LVVXHV�
+HUH�ZH�SRVH�VRPH�TXHVWLRQV�IRU�GHEDWH���7KHVH�DUH�GHYHORSHG�IURP�RXU�SHUFHSWLRQV�
RI�ZDWHU�DOORFDWLRQ�LVVXHV�ERWK�LQ�7DVPDQ�'LVWULFW�DQG�HOVHZKHUH�DURXQG�1=��DQG�DOVR�
IURP�VWDNHKROGHU�FRPPHQWV�IURP�DQ�LQLWLDO�URXQG�RI�LQWHUYLHZV�FDUULHG�RXW�LQ�
)HEUXDU\�������
,VVXH�����$OORFDWLRQ�OLPLWV�DQG�6HFXULW\�RI�6XSSO\�
6HWWLQJ�DOORFDWLRQ�OLPLWV�IRU�DEVWUDFWLYH�XVH�LQYROYHV�PDNLQJ�D�WUDGH�RII�EHWZHHQ�KDYLQJ�
D�IHZ�XVHUV�ZLWK�KLJK�VHFXULW\�RI�VXSSO\�YV�PDQ\�XVHUV�ZLWK�UHODWLYHO\�ORZ�VHFXULW\�RI�
VXSSO\��L�H��KLJK�ULVN�RI�UDWLRQLQJ�GXULQJ�ORZ�IORZV����2YHU�DOORFDWLRQ��DQG�HYHQ�WKH�
FXUUHQW�ZDWHU�DOORFDWLRQ�OLPLWV��FDQ�OHDYH�XVHUV�ZLWK�LQVXIILFLHQW�VHFXULW\�RI�VXSSO\�IRU�
WKHLU�RSHUDWLRQV�RQ�RFFDVLRQ���)DFWRUV�VXFK�DV�FOLPDWH�FKDQJH�DQG�ODQG�FRYHU�FKDQJH�±�
IRU�H[DPSOH��DV�RFFXUV�GXULQJ�WKH�IRUHVWU\�F\FOH���FDQ�DOVR�DIIHFW�VHFXULW\�RI�VXSSO\�LQ�
WKH�PHGLXP�WR�ORQJHU�WHUP�����
�
6HFXULW\�RI�VXSSO\�IRU�DQ�LQGLYLGXDO�XVHU�LV�DOVR�LQIOXHQFHG�E\�KRZ�ZDWHU�SHUPLW�
DOORFDWLRQV�DUH�GHWHUPLQHG��H�J��E\�FURS�W\SH��VRLO�W\SH�RU�DVVHVVHG�ZDWHU�GHPDQG�
�LQFOXGLQJ�IRU�QRQ�LUULJDWLRQ�XVHV����)RU�H[DPSOH��LI�ZDWHU�LV�DOORFDWHG�RQ�WKH�EDVLV�RI�
VRLO�W\SH��JUDSH�JURZHUV�PLJKW�JHW�DQ�DOORFDWLRQ�RI����PP�KD�ZN�EXW�RQO\�QHHG�
��PP�ZN��FUHDWLQJ�D�VLJQLILFDQW�EXIIHU�DJDLQVW�UDWLRQLQJ��DQG�WKXV�LQFUHDVLQJ�WKHLU�
VHFXULW\�RI�VXSSO\��RU�HQDEOLQJ�WUDQVIHU�RI�H[FHVV�ZDWHU�WR�DQRWKHU�XVHU��
�
6RPH�H[LVWLQJ�DQG�SRWHQWLDO�ZDWHU�XVHUV�ZLOO�GHFLGH�QRW�WR�LQYHVW�LQ�LUULJDWLRQ�RU�
LQGXVWULDO�GHYHORSPHQW�EHFDXVH�RI�XQFHUWDLQWLHV�DERXW�WKHLU�VHFXULW\�RI�VXSSO\�LQWR�WKH�
IXWXUH��

x� &DQ�7'&¶V�FXUUHQW�³VHFXULW\�RI�VXSSO\´�IUDPHZRUN�EH�PRUH�FOHDUO\�DQG�
DSSURSULDWHO\�GHILQHG�LQ�D�ZD\�WKDW�HQKDQFHV�WKH�FRPPXQLW\�EHQHILWV�IURP�WKH�
PL[�RI�SRWHQWLDO�ZDWHU�XVHV��DQG�LI�VR��KRZ"���

x� 6KRXOG�DOORFDWLRQ�SHU�KHFWDUH�EH�EDVHG�RQ�VLWH�VSHFLILF�ZDWHU�GHPDQG�DV�DVVHVVHG�
E\�WKH�&RXQFLO��LI�VR��KRZ"��RU�VKRXOG�LW�EH�WKH�VDPH�EDVLV�IRU�HYHU\RQH"�

x� ,I�FOLPDWH�FKDQJH�UHVXOWV�LQ�JUHDWHU�YDULDELOLW\�RI�ZDWHU�IORZV�IURP�\HDU�WR�\HDU��
KRZ�VKRXOG�WKLV�EH�DFNQRZOHGJHG�LQ�WKH�³VHFXULW\�RI�VXSSO\´�IUDPHZRUN"�

�
,VVXH�����8WLOLVLQJ�WKH�DYDLODEOH�UHVRXUFH�
,Q�WKH�PHGLXP�WHUP��DOO�]RQHV�LQ�WKH�0RWXHND�FDWFKPHQW�DUH�OLNHO\�WR�EH�IXOO\�
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DOORFDWHG��ZKLFK�ZRXOG�EH�D�FRQVWUDLQW�RQ�IXWXUH�GHYHORSPHQW���,Q�DYHUDJH�RU�ZHWWHU�
\HDUV��WKHUH�LV�DFWXDOO\�VXIILFLHQW�ZDWHU�LQ�WKH�ULYHUV�WR�HQDEOH�PRUH�DEVWUDFWLRQ��EXW�
XQGHU�WKH�FXUUHQW�UHJLPH�DGGLWLRQDO�SHUPLWV�FDQQRW�EH�DXWKRULVHG�ZLWKRXW�XQGHUPLQLQJ�
WKH�VHFXULW\�RI�VXSSO\�RI�H[LVWLQJ�XVHUV���$XJPHQWLQJ�VXSSOLHV�WKURXJK�VWRUDJH�RI�
ZLQWHU�IORZV�LV�RQH�ZD\�WR�DGGUHVV�WKLV�SUREOHP��EXW�WKLV�FDQ�EH�H[SHQVLYH�DQG�HYHQ�
ZLWK�VWRUDJH�LW�LV�LPSRUWDQW�WR�PDNH�EHVW�XVH�RI�WKH�DYDLODEOH�UHVRXUFH��

x� +RZ�FDQ�PRUH�SHUPLWV�EH�DXWKRULVHG�WR�WDNH�DGYDQWDJH�RI�KLJKHU�IORZV��ZKHQ�
WKH\�RFFXU��ZLWKRXW�XQGHUPLQLQJ�LQVWUHDP�IORZ�UHTXLUHPHQWV�RU�VHFXULW\�RI�
VXSSO\�IRU�H[LVWLQJ�XVHUV"�

,VVXH�����3URWHFWLQJ�LQVWUHDP�YDOXHV�
5HFUHDWLRQDO�DFWLYLW\�LQ�WKH�0RWXHND�LV�WKRXJKW�WR�EH�LQFUHDVLQJ��DOWKRXJK�GDWD�LV�
OLPLWHG��%DVKHU��������SS����������7KH�0RWXHND�LV�D�QDWLRQDOO\�LPSRUWDQW�EURZQ�WURXW�
ILVKHU\��DQG�WKH�ULYHUV�DUH�DOVR�ZLGHO\�XVHG�IRU�VZLPPLQJ��ERDWLQJ��ZKLWHEDLWLQJ��
FDQRHLQJ��SLFQLFNLQJ��DQG�RWKHU�DFWLYLWLHV���$OWKRXJK�WKH�IORZ�UHJLPH��LQFOXGLQJ�
YDULDELOLW\�RI�IORZ��LV�SURWHFWHG�XQGHU�WKH�:DWHU�&RQVHUYDWLRQ�2UGHU��KDELWDW�
GHJUDGDWLRQ��H�J��ORVV�RI�ULSDULDQ�YHJHWDWLRQ��LV�OLNHO\�WR�EH�RQH�FDXVH�RI�GHFOLQHV�LQ�
WURXW�SRSXODWLRQV��DQG�UHGXFWLRQV�LQ�ZDWHU�TXDOLW\��H�J��IURP�LQWHQVLILFDWLRQ�RI�ODQG�
XVH��ZRXOG�DOVR�LPSLQJH�RQ�RWKHU�UHFUHDWLRQDO�XVHV����

x� +RZ�FDQ�WKH�HIIHFWV�RI�LQWHQVLYH�ODQG�XVH�RQ�ZDWHU�TXDOLW\�DQG�LQVWUHDP�YDOXHV�
EH�EHWWHU�PDQDJHG"�

,VVXH�����)OH[LELOLW\�DQG�IORZ�VKDULQJ�DPRQJVW�DEVWUDFWLYH�XVHUV�
3URFHGXUHV�IRU�ZDWHU�VKDULQJ�GXULQJ�UHVWULFWLRQV�PDNH�LW�GLIILFXOW�IRU�XVHUV�WR�ZRUN�
WRJHWKHU�WR�PDNH�EHVW�XVH�RI�OLPLWHG�VXSSOLHV���7KLV�FDQ�FDXVH�XQQHFHVVDU\�KDUGVKLS�
GXULQJ�SHULRGV�RI�ZDWHU�VKRUWDJH���3URYLVLRQV�IRU�WUDQVIHUULQJ�SHUPLWV�IURP�RQH�
XVH�XVHU�WR�DQRWKHU��WKURXJK�DGPLQLVWUDWLYH�SURFHGXUHV��KDYH�UHVXOWHG�LQ�IHZ�WUDQVIHUV�
RFFXUULQJ��

x� +RZ�HDV\�RU�GLIILFXOW�LV�WR�VKDUH�ZDWHU�GXULQJ�UHVWULFWLRQV"�
x� +RZ�FDQ�WKH�7503�EHWWHU�IDFLOLWDWH�ZDWHU�VKDULQJ�GXULQJ�ORZ�IORZV"�
x� 8QGHU�ZKDW�FRQVWUDLQWV�VKRXOG�WUDQVIHUV�RI�ZDWHU�DOORFDWLRQV�DPRQJ�XVHUV�EH�

PDGH�D�SHUPLWWHG�RU�FRQWUROOHG�DFWLYLW\��LQ�WKH�7503"�
,VVXH�����$OWHUQDWLYHV�WR�)LUVW�LQ��)LUVW�VHUYHG�
0DQ\�FDWFKPHQWV�DURXQG�1HZ�=HDODQG�KDYH�H[SHULHQFHG�FRQIOLFW�RYHU�ZKR�VKRXOG�JHW�
SHUPLWV�DV�ZDWHU�UHVRXUFHV�QHDU�IXOO�DOORFDWLRQ���7KH�FXUUHQW�³ILUVW�LQ��ILUVW�VHUYHG´�
UHJLPH�FUHDWHV�VRPH�SHUYHUVH�LQFHQWLYHV�LQ�WKHVH�VLWXDWLRQV��H�J��³JROG�UXVK´�
EHKDYLRXU���EXW�WKHUH�LV�DV�\HW�QR�DJUHHPHQW�RQ�ZKDW�VKRXOG�UHSODFH�LW���

x� :KHUH�WKHUH�LV�FRPSHWLWLRQ�IRU�OLPLWHG�DPRXQWV�RI�XQDOORFDWHG�ZDWHU��KRZ�FDQ�
WKLV�EH�DOORFDWHG�HIILFLHQWO\�DQG�HTXLWDEO\�WR�DFKLHYH�WKH�FRPPXQLW\¶V�
REMHFWLYHV"�

,VVXH�����6HWWLQJ�SULRULWLHV�DQG�UHVHUYLQJ�ZDWHU�
�������������������������������������������������
��$�SHUPLWWHG�DFWLYLW\�FDQ�EH�FDUULHG�RXW�DV�RI�ULJKW��VXEMHFW�WR�WKH�VSHFLILHG�FRQGLWLRQV�EHLQJ�FRPSOLHG�
ZLWK��D�FRQWUROOHG�DFWLYLW\�UHTXLUHV�DQ�DSSOLFDWLRQ�WR�EH�ORGJHG�ZLWK�WKH�&RXQFLO�EXW�FRQVHQW�PXVW�EH�
JUDQWHG�LI�VSHFLILHG�FULWHULD�DUH�PHW��DOWKRXJK�WKLV�PD\�EH�JUDQWHG�ZLWK�FRQGLWLRQV���
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3RSXODWLRQ�JURZWK�LQ�WKH�ORZHU�FDWFKPHQW�ZLOO�FDXVH�FRPSHWLWLRQ�EHWZHHQ�LUULJDWRUV��
LQGXVWU\�DQG�FRPPXQLW\�ZDWHU�VXSSOLHV����7KH�&RXQFLO�FRXOG�VSHFLI\�SULRULW\�ZDWHU�
XVHV�LQ�LWV�SODQ��RU�IXWXUH�QHHGV�FRXOG�EH�PHW�WKURXJK�WUDGLQJ�DPRQJ�H[LVWLQJ�XVHUV��
6FLHQWLILF�LQYHVWLJDWLRQV�LQGLFDWH�WKDW�WKHUH�LV�VXIILFLHQW�XQDOORFDWHG�ZDWHU�XQGHU�WKH�
0RWXHND�3ODLQV�WR�VXSSO\�ZDWHU�WR�XVHUV�RXWVLGH�WKH�FDWFKPHQW��H�J��UHWLFXODWHG�VXSSO\�
WR�WKH�0DSXD�DUHD�DQG�LUULJDWLRQ�VFKHPHV�XS�WKH�0RXWHUH�9DOOH\��HYHQ�DIWHU�UHVHUYLQJ�
ZDWHU�IRU�IXWXUH�FRPPXQLW\�ZDWHU�GHPDQG�DQG�IRU�0DRUL�SHUSHWXDO�OHDVHKROG�ODQG����

x� 8QGHU�ZKDW�FLUFXPVWDQFHV�VKRXOG�ZDWHU�EH�UHVHUYHG�IRU�³KLJK�SULRULW\´�XVHV�
EDVHG�RQ�SRWHQWLDO�IXWXUH�ZDWHU�GHPDQG��IRU�H[DPSOH�IRU�LUULJDWLRQ�XUEDQ�
VXSSO\�RU�RWKHU�HQG�XVHV�"��

x� +RZ�FDQ�VXFK�UHVHUYDWLRQV�EH�SURYLGHG�IRU"�
,VVXH�����,PSURYLQJ�(IILFLHQF\�RI�:DWHU�8VH�

,QFUHDVLQJ�GHPDQG�IRU�ZDWHU�FUHDWHV�SUHVVXUH�WR�HQVXUH�WKDW�DOORFDWHG�ZDWHU�LV�XVHG�
HIILFLHQWO\���:DWHU�WKDW�LV�DOORFDWHG�EXW�XQXVHG�EHQHILWV�WKH�HQYLURQPHQW��EXW�ZDWHU�
DSSOLHG�LQHIILFLHQWO\�PD\�KDYH�RWKHU�FRQVHTXHQFHV�VXFK�DV�OHDFKLQJ�RI�FRQWDPLQDQWV��
ORVV�IURP�WKH�V\VWHP��DQG�OLWWOH�SURGXFWLYH�EHQHILW��

x� 6KRXOG�XVHUV�EH�VXEMHFW�WR�WLJKWHU�VSHFLILFDWLRQ�DQG�UHJXODU�UHYLHZ�RI�ZDWHU�
SHUPLWV��RU�JLYHQ�PRUH�LQIRUPDWLRQ�RQ�HIILFLHQW�ZDWHU�XVH�DQG�OHIW�WR�GHFLGH�
HIILFLHQF\�PHDVXUHV�IRU�WKHPVHOYHV"�

x� :RXOG�D�YROXPHWULF�FKDUJH�IRU�ZDWHU�DOORFDWLRQV�±�ZLWK�SURFHHGV�DSSOLHG�WR�
&RXQFLO¶V�ZDWHU�SODQQLQJ�DQG�PDQDJHPHQW�FRVWV�±�HQFRXUDJH�PRUH�HIILFLHQW�
XVH��DQG�EHWWHU�WDLORULQJ�RI�XVDJH�YV�DOORFDWLRQV"�

x� ,I�WKH�7'&�GRHV�QRW�HQIRUFH�³XVH�LW�RU�ORVH�LW´��VKRXOG�SHUPLWV�EH�PRUH�HDVLO\�
WUDQVIHUDEOH�WR�HQFRXUDJH�PRUH�HIILFLHQW�XVH�RI�DOORFDWHG�ZDWHU"���

3ROLF\�DSSURDFKHV�IRU�GLVFXVVLRQ�
7R�DGGUHVV�WKH�LVVXHV�RXWOLQHG�DERYH��DQG�WR�HVWDEOLVK�D�UREXVW�ORQJ�WHUP�PDQDJHPHQW�
IUDPHZRUN�IRU�VXVWDLQDEOH�GHYHORSPHQW�RI�0RWXHND�ZDWHU�UHVRXUFHV��ZH�VXJJHVW�WKH�
IROORZLQJ�SROLF\�DSSURDFKHV��JURXSHG�LQWR�WKUHH�DUHDV�IRU�DFWLRQ��
$��)OH[LELOLW\�DQG�6HFXULW\�IRU�XVHUV�

���6HFXULW\�RI�6XSSO\�±�$OORFDWLRQ�OLPLWV�VKRXOG�H[SOLFLWO\�VWDWH�WKH�VHFXULW\�RI�
VXSSO\�REMHFWLYH��H�J��DLP�WR�SURYLGH�LUULJDWRUV�ZLWK������RI�WKHLU�DXWKRULVHG�
ZDWHU�DOORFDWLRQ�LQ���\HDUV�RXW�RI������:KHUH�QRW�DOUHDG\�HVWDEOLVKHG��LQVWUHDP�
IORZ�UHJLPHV�QHHG�WR�EH�GHILQHG�IRU�WULEXWDULHV��DQG�PDQDJHPHQW�WULJJHUV�IRU�
JURXQGZDWHU�DEVWUDFWLRQV��DORQJ�ZLWK�DOORFDWLRQ�OLPLWV��EHIRUH�WKUHDWV�WR�
VXVWDLQDELOLW\�DULVH��

���)ORZ�6KDULQJ�±�:DWHU�XVHU�FDWFKPHQW�JURXSV�VKRXOG�EH�HQDEOHG�WR�PDQDJH�
WKH�DYDLODEOH�ZDWHU�VXSSOLHV�GXULQJ�UHVWULFWLRQV��SURYLGHG�WKH\�UHFRUG�DFWXDO�
XVDJH�DQG�GR�QRW�H[FHHG�WKH�WRWDO�SHUPLWWHG�WDNHV���7KLV�FRXOG�EH�IDFLOLWDWHG�
E\�JUHDWHU�WUDQVIHUDELOLW\�RI�SHUPLWV��VHH�EHORZ����7KH�7503�FXUUHQWO\�
SURYLGHV�IRU�IORZ�VKDULQJ�LQ�WKH�5LZDND�FDWFKPHQW��EXW�WKLV�FRXOG�EH�H[WHQGHG�
WR�PDQDJHPHQW�]RQHV�WKURXJKRXW�WKH�0RWXHND�FDWFKPHQW��
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���7UDQVIHUDELOLW\�±�'RZQVWUHDP�WUDQVIHUV�RI�ZDWHU�WDNH�SHUPLWV�FRXOG�EH�
SHUPLWWHG�VXEMHFW�WR�FRPSOLDQFH�ZLWK�FRQGLWLRQV�UHJDUGLQJ�ORFDO�HIIHFWV�
�VSHFLILHG�LQ�WKH�UHJLRQDO�SODQ�RU�WKH�VLWH�FRQVHQW�����6XEMHFW�WR�WKHVH�VDPH�
FRQGLWLRQV��XSVWUHDP�WUDQVIHUV�FRXOG�EH�SHUPLWWHG�ZLWKLQ�GHILQHG�]RQHV�RQFH�
WKHVH�DUH�UHYLHZHG�WR�HQVXUH�WKH�ERXQGDULHV�DUH�VXIILFLHQW�IRU�WKLV�SXUSRVH���
7UDQVIHUV�FRXOG�EH�UHSRUWHG�WR�7'&�YLD�WKH�LQWHUQHW�DQG�EH�HIIHFWLYH�
LPPHGLDWHO\��IDFLOLWDWLQJ�IORZ�VKDULQJ�DQG�OHDVLQJ�RI�DOORFDWLRQV��QRQ�
SHUPDQHQW�WUDQVIHUV��GXULQJ�WLPHV�RI�ZDWHU�UHVWULFWLRQV��

���:DWHU�0DQDJHPHQW�&RPPLWWHHV�±�:0&V�FRXOG�KDYH�D�VWURQJHU�UROH�IRU�
OLDLVRQ�ZLWK�7'&��LPSOHPHQWLQJ�IORZ�VKDULQJ��DV�SHU���DERYH��DQG�
GHYHORSLQJ�DQG�LPSOHPHQWLQJ�SODQV�IRU�PHHWLQJ�VXE�FDWFKPHQW�RU�WULEXWDU\�
WDUJHWV�IRU�ZDWHU�TXDOLW\��VHH�³7KLUG�SDUW\�HIIHFWV´�EHORZ����&RPPLWWHHV�
VKRXOG�LQFOXGH�UHSUHVHQWDWLYHV�RI�LQ�VWUHDP�LQWHUHVWV�DV�ZHOO�DV�DEVWUDFWLYH�
XVHUV����

%��$OORFDWLRQ��
���3ULRULW\�FODVVHV�RI�SHUPLWV���2QFH�WKH�ILUVW�DOORFDWLRQ�OLPLW�KDV�EHHQ�UHDFKHG��
WKH�FRXQFLO�FRXOG�PDNH�DYDLODEOH�DGGLWLRQDO�SHUPLWV��H�J��&ODVV�%��&�«��ZLWK�
ORZHU�SULRULW\��DQG�ORZHU�VHFXULW\�RI�VXSSO\��±�WKHVH�ZRXOG�KDYH�WR�FHDVH�WDNH�
RU�VXIIHU�ODUJHU�FXWEDFNV�LQ�WDNH�EHIRUH�&ODVV�$�SHUPLWV�ZHUH�VXEMHFW�WR�
UHVWULFWLRQV���
�
7'&�FRXOG�UHVHUYH�ZDWHU�IRU�IXWXUH�XVH�E\�VDYLQJ�D�VSHFLILF�DPRXQW�RI�WKH�
&ODVV�$�DOORFDWLRQ���&ODVV�%�SHUPLWV�FRXOG�VWLOO�EH�LVVXHG��DQG�WKHVH�ZRXOG�
KDYH�UHODWLYHO\�KLJK�VHFXULW\�RI�VXSSO\�LQ�WKH�PHDQWLPH���7KLV�VHFXULW\�ZRXOG�
JUDGXDOO\�GHFOLQH�WR�WKDW�RI�D�QRUPDO�µ%¶�SHUPLW�DV�WKH�UHVHUYHG�&ODVV�$�ZDWHU�
ZDV�WDNHQ�XS��

���)LUVW�LQ�)LUVW�VHUYHG�YV��DOWHUQDWLYHV�±�$V�D�ZDWHU�UHVRXUFH�QHDUV�IXOO�
DOORFDWLRQ��WKHUH�LV�VRPHWLPHV�D�³JROG�UXVK´�WR�JHW�D�SHUPLW���:KHUH�GHPDQG�
H[FHHGV�VXSSO\�IRU�DOORFDWLRQ�RI�WKH�DYDLODEOH�ZDWHU��KRZ�VKRXOG�ZDWHU�EH�
DOORFDWHG"��2SWLRQV�LQFOXGH��

� )LUVW�LQ��ILUVW�VHUYHG��DV�DW�SUHVHQW��
� %DOORW�
� &RXQFLO�GHWHUPLQDWLRQ��H�J��EDVHG�RQ�HIILFLHQF\��HTXLW\�DQG�RU�XVHV�

PRVW�FRQVLVWHQW�ZLWK�&RXQFLO�SROLF\�DQG�VXVWDLQDEOH�GHYHORSPHQW�
JHQHUDOO\��

� 6DOH�E\�&RXQFLO��H�J��DXFWLRQ��WHQGHU�RU�IL[HG�SULFH��
� 2WKHU"�

�������������������������������������������������
��H�J��7KH�0RWXHND�:DWHU�&RQVHUYDWLRQ�2UGHU�DOORZV�DEVWUDFWLRQ�RI�����RI�WKH�ULYHU�IORZ���7KH�7'&�
DOORFDWLRQ�OLPLW�RI������O�VHF�LV�WKH�DPRXQW�DYDLODEOH�ZLWKRXW�UHVWULFWLRQV�EHLQJ�LQ�IRUFH���,I�WKLV�
DOORFDWLRQ�OLPLW�LV�IXOO\�VXEVFULEHG��UHVWULFWLRQV�ZRXOG�VWDUW�ZKHQ�ULYHU�IORZV�IDOO�WR�DERXW�D���\HDU�ORZ�
IORZ��DERXW�D�����VHFXULW\�RI�VXSSO\��D�����FXW���\HDU�RXW�RI�������,I�WKH�DOORFDWLRQ�OLPLW�ZHUH�VSOLW�LQWR�
$�DQG�%�FRPSRQHQWV��ZLWK�$�SHUPLWV�XQUHVWULFWHG�XQWLO�ORZ�IORZV�IDOO�WR�D����\HDU�ORZ�IORZ��WKHQ�WKH�$�
DOORFDWLRQ�OLPLW�ZRXOG�EH�DERXW�����O�VHF�EXW�PRUH�WKDQ�WKH�UHPDLQLQJ�����O�VHF�FRXOG�EH�DOORFDWHG�WR�%�
SHUPLWV��LI�WKH\�ZHUH�ILUVW�UHVWULFWHG�HDUOLHU��VD\�DW�D���\HDU�ORZ�IORZ���DQG�PRUH�FRXOG�EH�DOORFDWHG�DV�&�
SHUPLWV�H�J��IRU�ILOOLQJ�VWRUDJH�ZKHQ�WKHUH�DUH�QR�UHVWULFWLRQV�RQ�WDNH��
�
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���6SHFLILFDWLRQ�DQG�DGPLQLVWUDWLRQ�RI�SHUPLWV�±�D�QXPEHU�RI�LPSURYHPHQWV�
FRXOG�EH�PDGH�LQ�WKH�ZD\�WKDW�SHUPLWV�DUH�VSHFLILHG�DQG�DGPLQLVWHUHG��
D�� $EVWUDFWLRQ�YROXPHV�±�3HUPLWV�ZRXOG�VSHFLI\�D�PD[LPXP�

LQVWDQWDQHRXV�DEVWUDFWLRQ�LQ�O�VHF��D�ZHHNO\�PD[LPXP�DQG�D�VHDVRQDO�RU�
DQQXDO�PD[LPXP���)RU�QHZ�SHUPLWV�DQG�UHQHZDOV��WKH�DOORFDWLRQ�ZRXOG�
EH�EDVHG��DV�DW�SUHVHQW��VROHO\�RQ�VRLO�W\SH��

E�� 'XUDWLRQ�DQG�VFKHGXOLQJ�RI�SHUPLWV�±�'XUDWLRQ�VKRXOG�UHIOHFW�WKH�
SD\EDFN�SHULRG�IRU�ZDWHU�XVH�LQIUDVWUXFWXUH���7KLV�FRXOG�EH����\HDUV�EXW�
ZLWK�D����\HDU�UHYLHZ�SHULRG�WR�DGMXVW��LI�QHFHVVDU\��WR�FKDQJLQJ�IORZ�
LQIRUPDWLRQ���$QRWKHU�SRVVLELOLW\�LV�UHQHZDO�IRU�DQ�DGGLWLRQDO����\HDUV�
DIWHU�HDFK�UHYLHZ��VR�SHUPLWV�ZRXOG�QHYHU�H[SLUH��>7KLV�ZRXOG�UHTXLUH�D�
FKDQJH�WR�WKH�50$�@��&RQWLQXH�WKH�SURFHVV�RI�FRPPRQ�H[SLU\�DQG�RU�
UHYLHZ�GDWHV�ZLWKLQ�HDFK�PDQDJHPHQW�]RQH��WR�HQDEOH�FRVWV�RI�WKH�
UHYLHZ�SURFHVV�WR�EH�VKDUHG�DFURVV�DOO�XVHUV�DQG�WR�HQVXUH�WKDW�DQ\�
FKDQJHV�WR�SHUPLW�FRQGLWLRQV�ZLOO�WDNH�HIIHFW�IRU�DOO�SHUPLW�KROGHUV�DW�
WKH�VDPH�WLPH��

F�� 0HWHULQJ��PRQLWRULQJ�DQG�XVHU�SD\V�±�&RPSOLDQFH�ZLWK�SUHVFULEHG�
DOORFDWLRQ�OLPLWV�LV�LPSRUWDQW�IRU�XVHUV�WR�KDYH�WUXVW�LQ�WKH�DOORFDWLRQ�
V\VWHP��8QGHU�WKH�7503��ZDWHU�PHWHULQJ�LV�FXUUHQWO\�UHTXLUHG�RI�ODUJHU�
QHZ�WDNHV��DQG�ZLOO�EH�UHTXLUHG�RI�DOO�ZDWHU�SHUPLW�KROGHUV�LQ�WKH�
0RWXSLNR��7DGPRU��7DSDZHUD�3ODLQV�DQG�:DQJDSHND�FDWFKPHQWV�E\�
0D\��������,W�LV�DOUHDG\�PDQGDWRU\�IRU�SHUPLWV�LQ�WKHVH�]RQHV�RI�WKH�
0RWXHND�5LZDND�3ODLQV��5LZDND��.LQJ�(GZDUG��+DX�3ODLQV��6ZDPS�
DQG�8PXNXUL�=RQHV��:DWHU�PHWHUV�VKRXOG�EH�UHTXLUHG�LQ�DOO�]RQHV�E\�
WKH�WLPH�WKHLU�DOORFDWLRQ�OLPLW�KDV�EHHQ�UHDFKHG���5HSRUWLQJ�DQG�
UHFRUGLQJ�FRXOG�EH�VLPSOLILHG��H�J��YLD�HOHFWURQLF�WUDQVPLVVLRQ�UDWKHU�
WKDQ�PDQXDO�GDWD�HQWU\����$OO�PRQLWRULQJ�DQG�FRPSOLDQFH�FRVWV�VKRXOG�
EH�IXQGHG�E\�ZDWHU�XVHUV�UDWKHU�WKDQ�JHQHUDO�UDWHV���

�
&��0DQDJLQJ�7KLUG�SDUW\�(IIHFWV�RI�ORFDO�XVH�

���3HUPLW�WR�WDNH�YV�VLWH�VSHFLILF�HIIHFWV�±�7KH�ZDWHU�SHUPLW�ZRXOG�VSHFLI\�
WKH�DPRXQW�RI�DOORFDWLRQ�DQG�UDWLRQLQJ�UXOHV��ZLWK�D�VWDQGDUG�IRUPDW�IRU�DOO�
SHUPLWV���6LWH�VSHFLILF�HIIHFWV�RI�WDNH�DQG�XVH��LQFOXGLQJ�SUR[LPLW\�HIIHFWV�
RQ�QHLJKERXUV�DQG�VWUHDPV��ZRXOG�EH�PDQDJHG�WKURXJK�UXOHV�LQ�WKH�UHJLRQDO�
SODQ�RU��ZKHUH�WKHVH�DUH�LQFRPSOHWH��YLD�D�QRQ�WUDQVIHUDEOH�VLWH�FRQVHQW���

���:DWHU�TXDOLW\�±�:KHUH�WKHUH�LV�H[LVWLQJ�RU�SRWHQWLDO�ZDWHU�TXDOLW\�
GHJUDGDWLRQ��ZDWHU�PDQDJHPHQW�FRPPLWWHHV�DQG�RU�FDWFKPHQW�JURXSV��H�J��
RI�DERXW�������SURSHUWLHV��VKRXOG�EH�HPSRZHUHG�WR�GHYHORS�FDWFKPHQW�
SODQV�VSHFLI\LQJ�ODQG�XVH�SUDFWLFHV�WKDW�ZLOO�EH�LPSOHPHQWHG�WR�DFKLHYH�
ZDWHU�TXDOLW\�REMHFWLYHV���,QGLYLGXDO�ODQG�XVHUV�ZRXOG�WKHQ�GHYHORS�
SURSHUW\�SODQV�LQFRUSRUDWLQJ�WKHVH�SUDFWLFHV���:KHUH�QHFHVVDU\�WR�HQVXUH�
FRPSOLDQFH��WKH�FDWFKPHQW�SODQV�FRXOG�EH�JLYHQ�VWDWXWRU\�HIIHFW�WKURXJK�WKH�
7503��H�J��DV�WKH�EDVLV�IRU�D�³VLWH�FRQVHQW´�UHIHUUHG�WR�DERYH��

�
([SHFWHG�2XWFRPHV��
�
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,I�WKH�SROLF\�PHDVXUHV�RXWOLQHG�DERYH�ZHUH�LPSOHPHQWHG��ZH�ZRXOG�H[SHFW�FHUWDLQ�
WKLQJV�WR�EH�GLIIHUHQW�FRPSDUHG�WR�ZKDW�ZRXOG�HPHUJH�XQGHU�WKH�H[LVWLQJ�SROLF\�
VHWWLQJV���7KHVH�RXWFRPHV�GHSHQG�RQ�JRRG�GHVLJQ�RI�WKH�SURSRVDOV�DV�D�SDFNDJH��
HVVHQWLDOO\�D�UHILQHPHQW�WR�PDNH�FXUUHQW�V\VWHPV�PRUH�HIIHFWLYH��IOH[LEOH�DQG�UHVLOLHQW�
LQWR�WKH�IXWXUH��
�
(FRQRPLF�RXWFRPHV�
)XOOHU�XWLOLVDWLRQ�RI�H[LVWLQJ�SHUPLWV��JUHDWHU�ZDWHU�XVH�HIILFLHQF\��DQG�DOORFDWLRQ�RI�³%�
FODVV´�SHUPLWV�ZRXOG�HQDEOH�H[SDQVLRQ�RI�LUULJDWHG�DUHD���,PSURYHG�FODULW\�RI�VHFXULW\�
RI�VXSSO\��IORZ�VKDULQJ�DUUDQJHPHQWV��DQG�WKH�DELOLW\�WR�WUDQVIHU�ZDWHU�SHUPLWV�ZRXOG�
HQDEOH�LUULJDWRUV�WR�DFKLHYH�JUHDWHU�VHFXULW\�IRU�KLJK�YDOXH�FURSV����7KHVH�IDFWRUV�
ZRXOG�OHDG�WR�DQ�LQFUHDVH�LQ�WKH�WRWDO�YDOXH�RI�SURGXFWLRQ�IURP�WKH�FDWFKPHQW�DQG�
LQFUHDVH�GHPDQG�IRU�FDSLWDO��LQSXWV�DQG�ODERXU��SURYLGLQJ�DQ�HFRQRPLF�VWLPXOXV�WR�WKH�
VXUURXQGLQJ�FRPPXQLWLHV���$GGLWLRQDO�HFRQRPLF�DFWLYLW\�DW�WKH�PDUJLQV�RI�ZDWHU�
XWLOLVDWLRQ�FDQ�DOVR�EH�H[SHFWHG�WR�LQYROYH�JUHDWHU�ILQDQFLDO�ULVNV�IRU�KROGHUV�RI�µ%�
FODVV¶�SHUPLWV��
�
(QYLURQPHQWDO�RXWFRPHV�
7KHUH�ZRXOG�EH�VRPHZKDW�JUHDWHU�XVH�RI�DOORFDWDEOH�ZDWHU��ZLWK�FRUUHVSRQGLQJ�HIIHFWV�
RQ�ULYHU�IORZV�DQG�ZDWHU�WDEOHV��VR�DOORFDWLRQ�OLPLWV�ZRXOG�QHHG�WR�EH�VHW�LQ�
DQWLFLSDWLRQ�RI�IXOO�XVDJH�GHYHORSLQJ�RYHU�WLPH���)ORZV�DQG�DTXLIHU�OHYHOV�ZRXOG�VWLOO�
EH�ZLWKLQ�WKH�UDQJH�SURWHFWHG�E\�WKH�0:&2�DQG�7503���2WKHU�SROLF\�RSWLRQV��XVHU�
SD\V�DQG�RU�WHQGHULQJ��LI�WKHVH�ZHUH�LPSOHPHQWHG��FRXOG�RIIVHW�VXFK�LQFUHDVHV�LQ�
DEVROXWH�OHYHOV�RI�ZDWHU�DEVWUDFWLRQ��RU�HYHQ�OHDG�WR�UHGXFWLRQV�LQ�WKH�XVH�RI�
DOORFDWDEOH�ZDWHU��
�
,QWHQVLILFDWLRQ�RI�ODQG�XVH�PD\�OHDG�WR�ZDWHU�TXDOLW\�GHFOLQH��EXW�SHUKDSV�OHVV�GHFOLQH�
WKDQ�ZRXOG�RFFXU�LQ�WKH�DEVHQFH�RI�WKH�SURSRVHG�PHDVXUHV���7KHUH�ZRXOG�EH�PRUH�
IUHTXHQW�PRQLWRULQJ�WKURXJKRXW�WKH�FDWFKPHQW��LQ�VXSSRUW�RI�:DWHU�0DQDJHPHQW�
&RPPLWWHHV¶�ZDWHU�TXDOLW\�UROHV��HQDEOLQJ�DQ\�DGYHUVH�WUHQGV�WR�EH�LGHQWLILHG�DQG�
DGGUHVVHG�E\�WKRVH�FRPPLWWHHV�DQG�7'&���7KH�SURSRVHG�PHDVXUHV�ZRXOG�KHOS�WR�
HQVXUH�WKDW�ZDWHU�TXDOLW\�FRQWLQXHV�WR�FRPSO\�ZLWK�WKH�SURYLVLRQV�RI�WKH�0:&2�DQG�
PHHW�WKH�QHHGV�RI�LQVWUHDP�XVHUV��
�
6RFLDO�DQG�FXOWXUDO�RXWFRPHV�
1HZ�ORFDO�FROODERUDWLYH�DUUDQJHPHQWV��:DWHU�0DQDJHPHQW�&RPPLWWHHV��ZRXOG�
HQKDQFH�PXWXDO�XQGHUVWDQGLQJ�DQG�VRFLDO�FRKHVLRQ�EHWZHHQ�SHRSOH�ZLWK�GLYHUVH�
LQWHUHVWV�LQ�ZDWHU�PDQDJHPHQW��
5HVHUYDWLRQV�RI�ZDWHU�IRU�IXWXUH�XVHV�ZRXOG�EH�FOHDUHU��ZLWKRXW�SUHFOXGLQJ�XVH�RI�WKH�
ZDWHU�E\�RWKHUV�XQWLO�VXFK�WLPH�DV�WKH�UHVHUYHG�ZDWHU�LV�QHHGHG��
,QWHQVLILFDWLRQ�RI�ODQG�XVH�ZRXOG�SURYLGH�PRUH�ORFDO�MRE�RSSRUWXQLWLHV��HVSHFLDOO\�LQ�
WKH�XSSHU�FDWFKPHQW��DOORZLQJ�7DSDZHUD�DQG�WKH�GLVWULFW�WR�FRQWLQXH�WR�JURZ��
0RUH�HIILFLHQW�HQWHUSULVHV��LQFOXGLQJ�WKRVH�ZLWK�JRRG�PDUNHW�OLQNDJHV��ZRXOG�WHQG�WR�
JURZ�RYHU�WLPH����
�
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5HIHUHQFHV�
%DVKHU��/HV��HG����������7KH�0RWXHND�DQG�5LZDND�&DWFKPHQWV��/DQGFDUH�5HVHDUFK��

7DVPDQ�'LVWULFW�&RXQFLO�DQG�&DZWKURQ�,QVWLWXWH��
)HQHPRU��$QGUHZ��������$IILGDYLW�WR�WKH�(QYLURQPHQW�&RXUW�LQ�WKH�PDWWHU�RI�WKH�

GUDIW�:DWHU�&RQVHUYDWLRQ��0RWXHND�5LYHU��2UGHU�������
)HQHPRU��$QGUHZ��������:DWHU�$OORFDWLRQ�/LPLWV�DQG�0DQDJHPHQW�

5HFRPPHQGDWLRQV�IRU�WKH�8SSHU�0RWXHND�&DWFKPHQWV���/DQGFDUH�5HVHDUFK�
FRQVXOWDQF\�UHSRUW�IRU�7DVPDQ�'LVWULFW�&RXQFLO�KHDULQJV�RI�VXEPLVVLRQV�RQ�
WKH�:DWHU�&KDSWHU��3DUW�9��RI�WKH�7DVPDQ�5HVRXUFH�0DQDJHPHQW�3ODQ��
)HEUXDU\�0DUFK�������

)HQHPRU��$QGUHZ��������0RWXHND�)LHOG�*XLGH��,&0�5HVHDUFK�3URJUDPPH��/DQGFDUH�
5HVHDUFK��

6LQQHU��-LP��������$IILGDYLW�WR�WKH�(QYLURQPHQW�&RXUW�LQ�WKH�PDWWHU�RI�WKH�GUDIW�:DWHU�
&RQVHUYDWLRQ��0RWXHND�5LYHU��2UGHU�������

7DVPDQ�'LVWULFW�&RXQFLO��7DVPDQ�5HVRXUFH�0DQDJHPHQW�3ODQ��7503���DYDLODEOH�DW�
ZZZ�WGF�JRYW�Q]��VHH�3DUW�9��:DWHU�FKDSWHUV����DQG�������

<RXQJ��5RJHU��-DPHV��7UHYRU��+D\��-RH��������6WDWH�RI�6XUIDFH�:DWHU�4XDOLW\�LQ�
7DVPDQ�'LVWULFW��7DVPDQ�'LVWULFW�&RXQFLO�5HI��5�������&DZWKURQ�5HSRUW�1R��
�����-XQH��

�
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(QKDQFLQJ�:DWHU�8VH�)OH[LELOLW\�DQG�6HFXULW\�
XVLQJ�WKH�0RWXHND�&DWFKPHQW�DV�D�FDVH�VWXG\��

$SSHQGL[��
�

3K\VLFDO�RYHUYLHZ�RI�WKH�0RWXHND�&DWFKPHQW���
�IURP�)HQHPRU�������0RWXHND�)LHOG�*XLGH��,&0�5HVHDUFK�3URJUDPPH��
�
����0RWXHND�5LYHU�%DVLQ�3K\VLFDO�)HDWXUHV�
7RWDO�EDVLQ�DUHD�������NP��

i� /RFDWHG�EHWZHHQ���R��¶�6��DQG�����R��¶�6���ODWLWXGH��DQG����R��¶�:�DQG�
���R��¶�:�ORQJLWXGH��

i� (QWLUHO\�ZLWKLQ�WKH�ERXQGDULHV�RI�WKH�7DVPDQ�'LVWULFW��6RXWK�,VODQG��1HZ�
=HDODQG���

����0RWXHND�5LYHU�3K\VLFDO�)HDWXUHV�
i� (OHYDWLRQ��VHD�OHYHO�DW�7DVPDQ�%D\�WR������P�LQ�DOSLQH�KHDGZDWHUV�
i� /HQJWK������NP�
i� %UHDGWK�����NP�QHDU�WKH�PRXWK�WR����NP�DW�WKH�KHDGZDWHUV�
i� $YHUDJH�GHSWK�����P�
i� 'HOLYHUV�����RI�WKH�IUHVKZDWHU�LQIORZ�WR�7DVPDQ�%D\�

����0DMRU�/DNHV�DQG�%D\V�LQ�%DVLQ���
i� 1R�PDMRU�ODNHV�
i� 0RWXHND�5LYHU�GLVFKDUJHV�LQWR�7DVPDQ�%D\��D�SURGXFWLYH�DQG�VKDOORZ�FRDVWDO�

ERG\�RI�KLJK�FXOWXUDO��HFRQRPLF��DQG�HFRORJLFDO�VLJQLILFDQFH��
����0DMRU�5LYHUV�DQG�:DWHUZD\V�LQ�%DVLQ��
� �ORQJ�WHUP�IORZ�GDWD�H[LVWV����

i� 0RWXHND�5LYHU�
�
i� ,PSRUWDQW�ZHVW�IODQN�WULEXWDULHV��5LZDND
��/��6\GQH\��%URRNO\Q��6KDJJHU\��

5RFN\��3RNRURUR��*UDKDP��3HDUVH��
i� ,PSRUWDQW�HDVW�IODQN�WULEXWDULHV��:DLZKHUR��2ULQRFR��'RYH��
i� 0DMRU�KHDGZDWHU�WULEXWDULHV��

L�� %DWRQ�
�
LL�� :DQJDSHND�
��LQFOXGLQJ�WKH�'DUW�DQG�6KHUU\�
LLL��7DGPRU�
�
LY��0RWXSLNR�
Y�� 8SSHU�0RWXHND�
YL��6WDQOH\�%URRN�
�

����+\GURORJLF�%XGJHW���
i� $YHUDJH�DQQXDO�SUHFLSLWDWLRQ��������������PP�PHDVXUHG�RYHU�FDWFKPHQW�

L�� !�����PP�HVWLPDWHG�LQ�PRXQWDLQRXV�UHJLRQV�
�������������������������������������������������
��7KLV�DSSHQGL[�DFFRPSDQLHV�D�GLVFXVVLRQ�SDSHU�WKDW�LV�SDUW�RI�(FRORJLF¶V�UHVHDUFK�RQ�,QVWLWXWLRQV�IRU�
6XVWDLQDEOH�'HYHORSPHQW�DQG�/DQGFDUH�5HVHDUFK¶V�,QWHJUDWHG�&DWFKPHQW�0DQDJHPHQW�SURJUDPPH���
7KH�LQIRUPDWLRQ�ZDV�VRXUFHG�IURP�YDULRXV�SODFHV�DQG�WKHUH�LV�VRPH�UHVXOWLQJ�RYHUODS�LQ�WKH�IRXU�
VHFWLRQV��
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i� 1XPEHU�RI�UDLQ�GD\V�!�PP����������
i� ���\HDU�����K�UDLQIDOO�HYHQW����������PP�
i� $QQXDO�VXQVKLQH�KRXUV���a�����K�
i� $QQXDO�SDQ�HYDSRUDWLRQ��������PP�
i� $QQXDO�GD\V�RI�DLU�IURVW��������GD\V�
i� $QQXDO�GLVFKDUJH�IURP�WKH�0RWXHND�5LYHU�DW�:RRGVWRFN�������PP�
i� 0HDQ�DQQXDO�IORZ�������P��V���
i� 0HDQ�DQQXDO���GD\�ORZ�IORZ�������P��V���
i� ���\HDU�IORRG�HYHQW�������P��V���

����*HRORJ\�
i� &RPSOH[�OLPHVWRQH��PDUEOH��DQG�FDOFDUHRXV�PXGVWRQH��0W�$UWKXU�*URXS��

YROFDQLF�URFN��5LZDND�FRPSOH[��IRUPDWLRQV��ZHVWHUQ�KHDGZDWHUV���
i� FOD\�ERXQG�3OLRFHQH�3OHLVWRFHQH��0RXWHUH�'HSUHVVLRQ��JUDYHOV��GRPLQDQW��

PLG�EDVLQ��
i� HURGLEOH��6HSDUDWLRQ�3RLQW��JUDQLWHV��PLG�EDVLQ��
i� XOWUD�PDILF��'XQ�0RXQWDLQ��PLQHUDO�IRUPDWLRQ��HDVWHUQ�KHDGZDWHUV��
i� VDQGVWRQH�VLOWVWRQH��0DLWDL�*URXS��IRUPDWLRQ��HDVWHUQ�KHDGZDWHUV��

����+\GURJHRORJ\�
i� DOOXYLDO�SODLQV�DTXLIHUV��KRUWLFXOWXUH����
i� XSSHU�DTXLIHU�������P�GHSWK��WUDQVPLVVLYLW\������P��GD\�P��
i� PLGGOH�DTXLIHU��������P�GHSWK��WUDQVPLVVLYLW\�!�����P��GD\�P�
i� ORZHU�DTXLIHU���!���P�GHSWK��WUDQVPLVVLYLW\�!�����P��GD\�P��
i� 0RXWHUH�JUDYHOV��SDVWXUH��KRUWLFXOWXUH��IRUHVWU\����������P��GD\�P�
i� $OOXYLDO�YDOOH\�DTXLIHUV��GU\�ODQG�SDVWXUH��GDLU\��KRUWLFXOWXUH���OLNH�WKH�XSSHU�

SODLQV�DTXLIHU��L�H��������P��GD\�P��GHFUHDVLQJ�DZD\�IURP�WKH�ULYHU���
i� 0RXQWDLQ�FDOFDUHRXV�FRPSOH[HV��KLJK�DQG�XQNQRZQ��VLQNKROHV��FDYHUQV���

����7RSRJUDSK\�
i� )ODW�DOOXYLDO�SODLQV�DW�PRXWK��VHD�OHYHO��\RXQJ�UHODWLYHO\�IHUWLOH�VRLOV�
i� 5ROOLQJ�DQG�VWHHS�KLOO�FRXQWU\�LQ�ORZHU�EDVLQ��ORZ�IHUWLOLW\�VRLOV�
i� )ODW�DOOXYLDO�WHUUDFHV�LQ�XSSHU�EDVLQ�YDOOH\V��\RXQJ�UHODWLYHO\�IHUWLOH�VRLOV�
i� 5XJJHG�PRXQWDLQRXV�WHUUDLQ�LQ�KHDGZDWHUV��ZLWK�D�ZLGH�UDQJH�RI�IHUWLOLW\�DQG�

SHUPHDELOLW\�
����6HDVRQV�	�&OLPDWRORJ\�

i� &RRO��KXPLG�ZLWK�GLVWLQFW�ZHW�DQG�D�GU\��DXVWUDO�VXPPHU��VHDVRQV�
i� 'U\�VHDVRQ�FDQ�OHDG�WR�ZDWHU�VKRUWDJHV�RQ�GRPLQDQW�0RXWHUH�*UDYHOV�
i� &OLPDWH�LV�DIIHFWHG�E\���
i� $LU�PDVVHV�IURP�7DVPDQ�6HD��ZHVWHUO\��ZDUP���6RXWK�3DFLILF��QRUWKHUO\�DQG�

HDVWHUO\��PRGHUDWH���DQG�6RXWKHUQ�2FHDQ��VRXWKHUO\��FROG���
i� 2URJUDSKLF�HIIHFWV�DUH�SURQRXQFHG��
i� /RFDWLRQ�RI�WKH�EDVLQ�ZLWKLQ�D�VPDOO�LVODQG�PDVV��VLWXDWHG�ZLWKLQ�D�WHPSHUDWH�

]RQH��
i� 6KHOWHU�RI�WKH�ZHVWHUQ�PRXQWDLQV�
�
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����� /DQG�XVH�	�/DQG�FRYHU�
i� 1DWLYH�³EXVK´��VFUXE�DQG�JUDVVODQG�LQ�KHDGZDWHUV��VRXWKHUQ�EHHFK�

�1RWKRIDJXV���SRGRFDUSV��������
i� &RPPHUFLDO�IRUHVWU\�RQ�VWHHSODQGV��UDGLDWD�SLQH��'RXJODV�ILU�������
i� 'U\�ODQG�SDVWXUH�DQG�VFUXE��SDVWXUH�JUDVVHV��VKHHS� º�
i� 9DOOH\�ERWWRP�ULSDULDQ�DUHDV��EHUU\�FURSV��KRSV� »������
i� &RDVWDO�SODLQV��IUXLW�WUHHV��KRSV� � � ¼�

����� )UHVKZDWHU�UHVRXUFHV�
i� 1DWLRQDOO\�LPSRUWDQW�EOXH�GXFN�KDELWDW��NDUVW�DQG�ZLOG�	�VFHQLF�IHDWXUHV�LQ�

.DKXUDQJL�1DWLRQDO�3DUN�
i� 1DWLRQDOO\�LPSRUWDQW�UHFUHDWLRQDO�WURXW�ILVKHU\�LQ�WKH�:DQJDSHND�DQG�0LG�

0RWXHND�ULYHUV�
i� 5HJLRQDOO\�LPSRUWDQW�ZKLWHEDLW�ILVKHU\�
i� :DWHU�VXSSO\�IRU�LUULJDWRUV�DQG�WRZQVKLSV�
i� 7KH�:DWHU�&RQVHUYDWLRQ�2UGHU��0RWXHND�5LYHU��ZDV�IRUPDOO\�JD]HWWHG�E\�WKH�

0LQLVWHU�IRU�WKH�(QYLURQPHQW�LQ�$SULO������
����� 0DULQH�UHVRXUFHV�

i� 1DWLRQDOO\�VLJQLILFDQW��HQKDQFHG��VFDOORS�ILVKHU\�
i� ,QWHUWLGDO�FRFNOH�ILVKHU\�
i� 5DSLGO\�H[SDQGLQJ�PXVVHO�IDUPLQJ��DTXDFXOWXUH�
i� 5HFUHDWLRQDO�DQG�FRPPHUFLDO�ILQ�ILVKHULHV�
i� ([WHQVLYH�GHOWD�V\VWHP�OLQNLQJ�ODQG��IUHVKZDWHU�DQG�PDULQH�HFRV\VWHPV�
i� 1DWLRQDOO\�LPSRUWDQW�FRDVWDO�UHFUHDWLRQ�DUHDV��H�J��$EHO�7DVPDQ�1DWLRQDO�

3DUN���PDULQH�PDPPDOV��H�J��7RQJD�,VODQG�0DULQH�5HVHUYH��
i� ,QWHUQDWLRQDOO\�UHFRJQLVHG�ELUGOLIH��H�J��EDU�WDLOHG�JRGZLWV��SLHG�DQG�YDULDEOH�

R\VWHUFDWFKHUV�RQ�0RWXHND�VDQGVSLW��
����� 3RSXODWLRQ�

i� a�������LQ�FDWFKPHQW��PRVWO\�LQ�WKH�WRZQ�RI�0RWXHND��
i� 5XUDO�SRSXODWLRQ�GHQVLW\�LV�DERXW���NP��
i� a�������LQ�7DVPDQ�'LVWULFW�������1=�&HQVXV��
i� 0RGHUDWH�JURZWK��a���SHU�DQQXP�DQG�SUREDEO\�IDVWHU�QRZ��

����� 3UHVVXUHV�RQ�:DWHU�5HVRXUFHV�
i� :DWHU�ZLWKGUDZDOV��ODUJHO\�LUULJDWLRQ��

L�� 6XUIDFH�ZDWHU������SHUPLWV������O�V��
LL�� *URXQGZDWHU������SHUPLWV��������O�V��

i� 3HUPLWV�IRU�GLVFKDUJHV�LQWR�0RWXHND�5LYHU��
L�� )HZ�����RI�����LQ�WKH�JUHDWHU�UHJLRQ�
LL�� 7\SH��ODUJHO\�VWRUPZDWHU�DQG�GDLU\�

�
����� $FWLYLWLHV�UHOHYDQW�WR�7DVPDQ�%D\�

i� 0DULQH�IDUPLQJ��VWUXFWXUHV��DHVWKHWLFV��HFRORJLFDO�LPSDFWV�
i� &RDVWDO�VXEGLYLVLRQ�DQG�GHYHORSPHQW�
i� &RDVWDO�KD]DUGV��HURVLRQ��IORRGLQJ�
i� &RDVWDO�VWUXFWXUHV��PDULQDV��MHWWLHV��ZKDUYHV��RXWIDOOV�
i� 1XLVDQFH�SODQWV�DQG�DQLPDOV��LPSDFWV�RQ�ELRGLYHUVLW\��
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6RFLR�HFRQRPLF�RYHUYLHZ�RI�0RWXHND�FDWFKPHQW��
����+LVWRU\�RI�VHWWOHPHQW�LQ�WKH�0RWXHND�5LYHU�EDVLQ�
�IURP�)HQHPRU�������

$UFKDHRORJLFDO�HYLGHQFH�VXJJHVWV�WKDW�0 RUL�JURXSV�ILUVW�VHWWOHG�WKH�0RWXHND�5LYHU�
DUHD�EHIRUH������$�'��DQG�PRUH�SHUPDQHQW�FDPSV�DQG�IRUWLILFDWLRQV��SD��ZHUH�
JUDGXDOO\�HVWDEOLVKHG���6HWWOHPHQW�ZDV�ODUJHO\�UHVWULFWHG�WR�WKH�FRDVWDO�DUHDV��DOWKRXJK�
0 RUL�WUDYHOOHG�WKURXJK�WKH�FDWFKPHQW�LQ�VHDUFK�RI�YDOXHG�³SRXQDPX´�RU�JUHHQVWRQH�
�DUJLOOLWH����,QWHU�WULEDO�FRQIOLFWV�GHFLPDWHG�WKH�ORFDO�WULEHV��LZL��LQ������������DERXW�
���\HDUV�EHIRUH�WKH�ILUVW�(XURSHDQ�VHWWOHUV�DUULYHG���(DUO\�(XURSHDQ�VHWWOHUV�ZHUH�
ODUJHO\�LQWHUHVWHG�LQ�VKHHS�JUD]LQJ�ODQG�DQG�LQ�JROG���*ROG�RSHUDWLRQV�H[LVWHG�LQ�WKH�
DUHD�XQWLO�WKH�HDUO\�����¶V����
$�PDMRU�IORRG�LQ�)HEUXDU\������WUDQVIRUPHG�WKH�VKDSH�RI�WKH�FDWFKPHQW��DV�D�
FRQVHTXHQFH�RI�ZLGHVSUHDG�PDVV�ZDVWLQJ���7KLV�HYHQW�KDV�OHIW�D�OHJDF\�WKDW�LV�
LPSRUWDQW�HYHQ�WRGD\���6XEVHTXHQW�IORRGLQJ�SURPSWHG�WKH�ORFDO�ULYHU�ERDUG�WR�
FRQVWUXFW�VWRSEDQNV�LQ�WKH�ORZHU�ULYHU�LQ�WKH�����¶V����
,QWURGXFWLRQ�RI�WREDFFR�LQ�WKH�����¶V�EURXJKW�D�SHULRG�RI�JURZWK�DQG�SURVSHULW\���
'HFOLQH�LQ�WKH�WREDFFR�LQGXVWU\�LQ�WKH�����¶V�ZDV�IROORZHG�E\�D�ULVH�LQ�IUXLW�WUHH��EHUU\�
IUXLW��DQG�KRSV�DQG�E\�D�ULVH�LQ�FRPPHUFLDO�IRUHVWU\���3ODQWDWLRQ�IRUHVWV�±�VWRFNHG�
SULPDULO\�ZLWK�H[RWLF�VSHFLHV�VXFK�DV�0RQWHUH\�SLQH��3LQXV�UDGLDWD��DQG�'RXJODV�ILU�
�3VHXGRWVXJD�PHQ]LHVLL��ZHUH�HVWDEOLVKHG�RQ�OHVV�IHUWLOH��VWHHSODQGV�DEDQGRQHG�DQG�
SXUFKDVHG�IURP�IDUPHUV���0RUH�UHFHQWO\��YLQH\DUGV��PDULQH�IDUPLQJ��DQG�WRXULVP�KDYH�
DGGHG�VXEVWDQWLDOO\�WR�WKH�GLYHUVLW\�DQG�SURGXFWLYLW\�RI�WKH�ORFDO�HFRQRP\��DQG�
OLIHVW\OH�EORFNV�DUH�LQFUHDVLQJO\�EHLQJ�GHYHORSHG��
����6RFLDO�	�FXOWXUDO�VHWWLQJ�
�IURP�+DUPVZRUWK�������)HQHPRU�������
7KH�7UHDW\�RI�:DLWDQJL��������HVWDEOLVKHG�D�OHJDO�EDVLV�IRU�WKH�UHODWLRQVKLS�EHWZHHQ�
0 RUL�DQG�SDNHKD��EDVHG�RQ�SULQFLSOHV��RI�ULJKW�WR�JRYHUQ��NDZDQDWDQJD���LZL�VHOI�
PDQDJHPHQW��UDQJDWLUDWDQJD���HTXDOLW\��FRRSHUDWLRQ�DQG�UHGUHVV���$IWHU�ODQJXLVKLQJ�
IRU�RYHU�����\HDUV��WKH�WUHDW\�KDV�EHHQ�WKH�EDVLV�IRU�UHFHQW�FODLPV�E\�0 RUL�JURXSV�
RYHU�YDULRXV�ODQG�DQG�ZDWHU�UHVRXUFHV���0DQ\�0 RUL�IHHO�D�UHVSRQVLELOLW\�WR�WKHLU�
DQFHVWRUV��WXSXQD��WLSXQD��WR�XSKROG��H[SUHVV�DQG�DUWLFXODWH�0 RUL�FXOWXUH�DQG�YDOXHV�
LQ�PRGHUQ�VRFLHW\���
�
7KH�:DLWDQJL�7ULEXQDO�KDV�FRPSOHWHG�KHDULQJ�FODLPV�E\�0 RUL�WULEHV��LZL��RI�7H�7DX�
,KX��7RS�RI�WKH�6RXWK��IRU�UHGUHVV�DJDLQVW�WKH�&URZQ��PDLQO\�RYHU�ODQG�LQ�WKH�UHJLRQ���
,Q�WKH�0RWXHND�FDWFKPHQW��WKH�WDQJDWD�ZKHQXD�FRPSULVH�WKH�0 RUL�WULEHV��LZL��1J WL�
5DUXD��7H�$WLDZD��DQG�1J WL�7DPD��ZKR�GLVSODFHG�WKH�1J WL�$SD�SHRSOHV�LQ�DQ�
LQFXUVLRQ�GXULQJ�����������7KHVH�WKUHH�LZL�RSHUDWH�IURP�WKH�7H�$ZKLQD�PDUDH�LQ�3DK�
6W�0RWXHND��DQG�DUH�VKDUHKROGHUV�LQ�FRPPHUFLDO�HQWLWLHV�LQFOXGLQJ�WKH�:DNDWX�
,QFRUSRUDWLRQ�DQG�1J WL�5DUXD�$WLDZD�,ZL�7UXVW���
�
�������������������������������������������������
��(QXQFLDWHG��DQG�VWLOO�GHEDWHG��LQ�'HSDUWPHQW�RI�-XVWLFH��'2-��������3ULQFLSOHV�IRU�&URZQ�DFWLRQ�RQ�

WKH�7UHDW\�RI�:DLWDQJL��:HOOLQJWRQ���
�
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���� /DQG�DQG�ZDWHU�XVH�
/DQG�XVH�LQ�WKH�0RWXHND�FDWFKPHQW�LV�GRPLQDWHG�E\�QDWLYH�DQG�H[RWLF�IRUHVW��
+RUWLFXOWXUH�DFFRXQWV�IRU�RQO\������RI�ODQG�XVH�EXW�PDNHV�D�PDMRU�FRQWULEXWLRQ�WR�WKH�
ORFDO�HFRQRP\���6HH�7DEOH����
�
7DEOH����/DQG�XVH�LQ�0RWXHND�FDWFKPHQW�
1DWLYH�IRUHVW� ����
([RWLF�IRUHVW� ����
3DVWXUH�JUDVVODQG� ����
6FUXE� ����
7XVVRFN� ���
+RUWLFXOWXUH� �����
���3LSIUXLW
� ���� �
���%HUU\IUXLW� ���� �
���+RSV� ���� �
��9HJHWDEOHV� ���� �
���2WKHU� ��� �

3ULPDULO\�DSSOHV�DQG�NLZLIUXLW��
6RXUFH��%DVKHU��������S�����
�
:DWHU�SHUPLWV�DUH�KHOG�IRU�LUULJDWLRQ��SXEOLF�DQG�SULYDWH�ZDWHU�VXSSO\��DQG�WLPEHU�
SURFHVVLQJ���$ERYH�WKH�0RWXHND�3ODLQV��PRVW�ZDWHU�SHUPLWV�DUH�IRU�LUULJDWLRQ��DSDUW�IURP�
WKH�'RYHGDOH�DQG�7DSDZHUD�SXEOLF�VXSSOLHV��WKH�4XLQQH\¶V�%XVK�FDPSJURXQG�VXSSO\��
DQG�WKH�.QRZOHV�WLPEHU�PLOO�VXSSO\�DW�3DQJDWRWDUD���7KHUH�LV�D�GLYHUVLRQ�RI�XS�WR�����
O�VHF�IURP�WKH�+RSH�FDWFKPHQW�WR�DXJPHQW�IORZV�LQ�WKH�7DGPRU�5LYHU��IRU�LUULJDWLRQ�DQG�
KDELWDW�HQKDQFHPHQW���
�
7KH�SULPDU\�FRPPHUFLDO�XVHV�RI�LUULJDWLRQ�ZDWHU�LQ�WKH�0RWXHND�FDWFKPHQW�DUH�
SDVWXUH��IRU�GDLU\��GHHU��DQG�EHHI���KRSV��SLSIUXLW��DQG�EHUULHV������$V�RI�0DUFK�������
7'&�KDG�DSSURYHG�ZDWHU�DEVWUDFWLRQ�SHUPLWV�WRWDOOLQJ�����OLWUHV�VHF�IRU�WKH�XSSHU�
0RWXHND��L�H��DERYH�:RRGVWRFN���2I�WKLV������OLWUHV�VHF�ZDV�IURP�JURXQGZDWHU�DQG�
����OLWUHV�VHF�IURP�VXUIDFH�ZDWHU��%DVKHU��������SS�������������
�
7KH�7DVPDQ�'LVWULFW�&RXQFLO�KDV�D�SHUPLW�WR�WDNH������P��ZHHN�������OLWUHV�VHF��IURP�
WKH�0RWXHND�5LYHU�IRU�WKH�7DSDZHUD�FRPPXQLW\�ZDWHU�VXSSO\����
�
%HORZ�:RRGVWRFN��LQFOXGLQJ�RQ�WKH�0RWXHND�3ODLQV��7'&�LQ������KDG�DXWKRULVHG�
DEVWUDFWLRQV�RI�����OLWUHV�VHF�IURP�VXUIDFH�ZDWHU�DQG�DSSUR[LPDWHO\������OLWUHV�VHF�
IURP�JURXQGZDWHU���2I�WKH�JURXQGZDWHU�DOORFDWHG��DERXW�����LV�IRU�LUULJDWLRQ��ZLWK�
DERXW����HDFK�IRU�LQGXVWULDO�DQG�GRPHVWLF�XVH��%DVKHU��������S�������
�
7KH�WRZQ�RI�0RWXHND�LV�WKH�PDLQ�SRSXODWLRQ�FHQWUH�LQ�WKH�FDWFKPHQW��DQG�VHUYLFHV�WR�
UXUDO�LQGXVWULHV�DUH�DQ�LPSRUWDQW�SDUW�RI�WKH�ORFDO�HFRQRP\���7KHVH�LQFOXGH�EDQNLQJ��
PDQDJHPHQW�DGYLFH��LUULJDWLRQ�HTXLSPHQW��IXHO�DQG�HOHFWULFLW\�VXSSO\��DQG�JHQHUDO�
IDUP�VXSSOLHV��DV�ZHOO�DV�ODERXU�IRU�KDUYHVWLQJ���7KHUH�LV�OLWWOH�SURFHVVLQJ�RI�
DJULFXOWXUDO�DQG�KRUWLFXOWXUDO�SURGXFW�ZLWKLQ�WKH�FDWFKPHQW��EXW�WKHUH�LV�D�WLPEHU�PLOO�
DQG�WUHDWPHQW�IDFLOLW\�LQ�WKH�XSSHU�0RWXHND�DQG�ILVK�SURFHVVLQJ�DQG�LFH�FUHDP�
PDQXIDFWXULQJ�DW�3RUW�0RWXHND����
�������������������������������������������������
���7KH�7DVPDQ�'LVWULFW�&RXQFLO�GRHV�QRW�UHFRUG�WKH�FURSV�LUULJDWHG�E\�KROGHUV�RI�ZDWHU�DEVWUDFWLRQ�
SHUPLWV���7KH�LQIRUPDWLRQ�FLWHG�KHUH�ZDV�SURYLGHG�E\�&RXQFLO�VWDII��
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�
7RXULVP�LV�DQ�LPSRUWDQW�VRXUFH�RI�HPSOR\PHQW�LQ�WKH�WRZQ�RI�0RWXHND��DQG�D�SRUWLRQ�
RI�WKLV�DFWLYLW\��SULPDULO\�WURXW�ILVKLQJ��LV�EDVHG�DURXQG�WKH�0RWXHND�5LYHU�DQG�LWV�
WULEXWDULHV����
�
�����:DWHU�UHODWHG�YDOXHV�
�IURP�)HQHPRU������7'&�(YLGHQFH�IRU�WKH�0RWXHND�:DWHU�&RQVHUYDWLRQ�2UGHU��%DVKHU��HG��������
�
5HVRXUFH�PDQDJHPHQW�LVVXHV�IRU�DOO�VWDNHKROGHUV�FDQ�EH�JURXSHG�LQWR�VL[�EURDG�
FDWHJRULHV��ZDWHU�TXDQWLW\��VHGLPHQW��ZDWHU�TXDOLW\��DTXDWLF�HFRORJ\��ULSDULDQ�
PDQDJHPHQW��DQG�0RWXHND�&DWFKPHQW�±�7DVPDQ�%D\�LQWHUDFWLRQV���$OO�DUH�EHLQJ�
UHVHDUFKHG�LQ�WKH�0RWXHND�,QWHJUDWHG�&DWFKPHQW�PDQDJHPHQW��,&0��UHVHDUFK�
SURJUDPPH��
�
:DWHU�DYDLODEOH�IURP�ULYHUV�DQG�JURXQGZDWHU�LV�ILQLWH��DQG�WKHUH�LV�WHQVLRQ��DV�
UHIOHFWHG�LQ�WKH�:DWHU�&RQVHUYDWLRQ�2UGHU�SURFHVV��EHWZHHQ�ZDWHU�GHPDQG�IRU�RXW�RI�
VWUHDP�XVHV�YHUVXV�LQVWUHDP�DQG�HQYLURQPHQWDO�QHHGV���7KH�HIIHFWV�RI�ODQG�XVH��
SDUWLFXODUO\�IRUHVWU\��RQ�ZDWHU�\LHOG�DUH�DOVR�UHJXODUO\�UDLVHG�E\�VWDNHKROGHUV��
�
:DWHU�TXDOLW\�FRQFHUQV�LQFOXGH�QXWULHQW�HQULFKPHQW��IDHFDO�FRQWDPLQDWLRQ�IURP�VWRFN�
DQG�VHSWLF�WDQNV��DQG�VHGLPHQW�JHQHUDWHG�E\�ODQG�XVH�DFWLYLWLHV�VXFK�DV�DJULFXOWXUH�DQG�
IRUHVWU\��DQG�FOLPDWH�H[WUHPHV���7KHVH�KDYH�FRQVHTXHQWLDO�LPSDFWV�RQ�DTXDWLF�HFRORJ\�
LQFOXGLQJ�ILVK�QXPEHUV�DQG�DOJDO�JURZWK���5LSDULDQ�YHJHWDWLRQ�DQG�VWUHDPVLGH�
PDQDJHPHQW�RIIHU�D�PHDQV�WR�PLWLJDWH�VRPH�RI�WKHVH�HIIHFWV��
�
.H\�WDQJDWD�ZKHQXD�LVVXHV�LQ�WKH�0RWXHND�FDWFKPHQW�UHODWH�WR������UHODWLRQVKLSV�DQG�
SDUWQHUVKLSV�IRU�SODQQLQJ�DQG�SROLF\������ORVV�RI�PDXUL��OLIH�IRUFH��RI�ULYHUV��VWUHDPV��
DQG�WKH�FRDVWDO�HQYLURQPHQW������VXVWDLQDEOH�UHVRXUFH�XVH������SROOXWLRQ��VHGLPHQW�DQG�
FRQWDPLQDWHG�VLWHV������HIIHFWV�RI�ODQG�XVH�DQG�GLVFKDUJHV�RQ�NDL�PRDQD��VHDIRRG���DQG�
����ELRGLYHUVLW\�ELRVHFXULW\�PDWWHUV����
�
7KH�0RWXHND�5LYHU�KDV�D�ZRUOG�IDPRXV�WURXW�ILVKHU\���$IWHU������WURXW�QXPEHUV�
GHFOLQHG�PDUNHGO\�EXW�KDYH�VLQFH�EHJXQ�UHFRYHULQJ���7KHUH�LV�QR�FRQVHQVXV�RQ�WKH�
UHDVRQV�IRU�WKLV��EXW�ODUJH�IORRGV��KHDY\�VHGLPHQW�ORDGV��ORZ�IORZV�DQG�ODQG�XVH�KDYH�
DOO�EHHQ�SRVWXODWHG�DV�FRQWULEXWRUV���
�
7KH�ULYHU�DQG�LWV�WULEXWDULHV�DUH�DOVR�KLJKO\�YDOXHG�DQG�XVHG�IRU�RWKHU�UHFUHDWLRQDO�
DFWLYLWLHV�LQFOXGLQJ�FDQRHLQJ�DQG�UDIWLQJ��VZLPPLQJ��SLFQLFNLQJ��JROG�IRVVLFNLQJ��FDYLQJ��
WUDPSLQJ�DQG�VFHQLF�GULYHV���)RU�H[DPSOH��WKH�$UWKXU�5DQJH�FRQWDLQV�WKH�GHHSHVW�NQRZQ�
FDYH�LQ�WKH�VRXWKHUQ�KHPLVSKHUH��
�
���� 3RSXODWLRQ��(PSOR\PHQW�	�,QFRPHV�
%HWZHHQ������DQG�������PRVW�UHFHQW�FHQVXV�GDWD���WKH�XVXDOO\�UHVLGHQW�SRSXODWLRQ�RI�
WKH�0RWXHND�FDWFKPHQW�LQFUHDVHG�E\������IURP��������WR����������FRPSDUHG�WR�����
JURZWK�LQ�7DVPDQ�'LVWULFW�DV�D�ZKROH��
�
:KHQ�GLVDJJUHJDWHG�EHWZHHQ�XSSHU�DQG�ORZHU�SDUWV�RI�WKH�0RWXHND�FDWFKPHQW�
�:RRGVWRFN�DQG�EHORZ���WKH�SRSXODWLRQ�JURZWK�UDWHV�ZHUH�LGHQWLFDO�RYHU�WKLV�SHULRG�
�L�H��ERWK��������+RZHYHU�WKH�XUEDQ�UXUDO�VSOLW�ZDV�YHU\�GLIIHUHQW���,Q�WKH�XSSHU�
FDWFKPHQW��DOO�WKH�SRSXODWLRQ�JURZWK�WRRN�SODFH�LQ�UXUDO�DUHDV��XS�E\������DQG�
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7DSDZHUD�WRZQVKLS�DFWXDOO\�GHFOLQHG�LQ�SRSXODWLRQ��GRZQ�E\�������,Q�WKH�ORZHU�
FDWFKPHQW��SRSXODWLRQ�JURZWK�LQ�WKH�PRUH�UXUDO�DUHDV�JUHZ�DW�WKH�FDWFKPHQW�ZLGH�UDWH��
ZKLOH�LQ�WKH�PRUH�XUEDQ�DUHDV��SRSXODWLRQ�JURZWK�ZDV�SDUWLFXODUO\�VWURQJ�LQ�WKH�
HDVWHUQ�SDUW�RI�0RWXHND�WRZQVKLS��XS������EXW�RQO\�PLQLPDO�LQ�5LZDND��XS������
�
)XOO�WLPH�HPSOR\PHQW�LQ�WKH�ODWHVW�LQWHU�FHQVDO�SHULRG�������������LQ�WKH�FDWFKPHQW�
LQFUHDVHG�E\�����YV�����LQ�7DVPDQ�'LVWULFW��ZKLOH�SDUW�WLPH�HPSOR\PHQW�LQFUHDVHG�
E\�������������(PSOR\PHQW�WUHQGV�ZHUH�YHU\�GLIIHUHQW�EHWZHHQ�XSSHU�DQG�ORZHU�
0RWXHND�FDWFKPHQW��QRWH�a����RI�WRWDO�HPSOR\PHQW�LV�LQ�WKH�XSSHU�FDWFKPHQW�DQG�
a����LQ�WKH�ORZHU�FDWFKPHQW����,Q�WKH�XSSHU�FDWFKPHQW��IXOO�WLPH�HPSOR\PHQW�
LQFUHDVHG�E\������ZHOO�DERYH�WKH�'LVWULFW�ZLGH�DYHUDJH��DQG�WKLV�ZDV�SDUWLFXODUO\�
PDUNHG�LQ�WKH�UXUDO�DUHDV��XS�������+RZHYHU���SDUW�WLPH�ZRUN�LQ�WKH�XSSHU�FDWFKPHQW�
GHFOLQHG�VOLJKWO\��GRZQ������EXW�SDUWLFXODUO\�LQ�7DSDZHUD��GRZQ��������,Q�FRQWUDVW��
LQ�WKH�ORZHU�FDWFKPHQW��FKDQJHV�LQ�IXOO�WLPH�HPSOR\PHQW�ZHUH�PXFK�ORZHU��XS�����
DQG�SDUW�WLPH�HPSOR\PHQW�JUHZ�PXFK�PRUH�VLJQLILFDQWO\��XS�������
�
7KH�GLVWULEXWLRQ�RI�LQFRPH�VRXUFHV�LQ�WKH�RYHUDOO�0RWXHND�FDWFKPHQW�ZDV�VLPLODU�WR�
WKH�'LVWULFW�ZLGH�SDWWHUQ���+RZHYHU��WKH�UXUDO�DUHDV�LQ�ERWK�XSSHU�DQG�ORZHU�FDWFKPHQW�
KDG�PXFK�KLJKHU�OHYHOV�RI�VHOI�HPSOR\PHQW��W\SLFDO�RI�IDUPLQJ�FRPPXQLWLHV���)RU�
H[DPSOH��LQ�WKH�UXUDO�DUHDV�RI�WKH�XSSHU�FDWFKPHQW������RI�SHRSOH�DJHG����\HDUV�DQG�
RYHU�ZHUH�VHOI�HPSOR\HG�LQ�������DQG�LQ�WKH�ORZHU�FDWFKPHQW��WKH�ILJXUH�IRU�UXUDO�
DUHDV�ZDV������FRPSDUHG�ZLWK�D�GLVWULFW�ZLGH�ILJXUH�RI�����VHOI�HPSOR\HG���
,QGLYLGXDOV�GUDZLQJ�XQHPSOR\PHQW�EHQHILW�ZHUH�PRUH�OLNHO\�WR�OLYH�LQ�WKH�ORZHU�
FDWFKPHQW������WKDQ�LQ�WKH�XSSHU�FDWFKPHQW�������ZLWK�WKH�KLJKHVW�UDWHV�LQ�WKH�UXUDO�
DUHDV�RI�WKH�ORZHU�FDWFKPHQW��������
�
2YHUDOO��PHGLDQ�KRXVHKROG�LQFRPHV�ZHUH�ORZHU�LQ������LQ�WKH�0RWXHND�FDWFKPHQW�
������������������WKDQ�LQ�7DVPDQ�'LVWULFW�������������+RZHYHU��WKH�KLJKHVW�PHGLDQ�
KRXVHKROG�LQFRPH�OHYHO�ZDV�LQ�WKH�UXUDO�DUHDV�RI�WKH�XSSHU�FDWFKPHQW�����������ZKLOH�
WKH�ORZHVW�PHGLDQ�KRXVHKROG�LQFRPH�OHYHO�ZDV�IRXQG�LQ�WKH�PRVW�XUEDQ�SDUW�RI�
0RWXHND�WRZQVKLS�LWVHOI������������0HGLDQ�SHUVRQDO�LQFRPH�OHYHOV�LQ�WKH�0RWXHND�
FDWFKPHQW�ZHUH�ORZHU�WKDQ�WKH�'LVWULFW�PHGLDQ��ZLWK�WKH�ORZHVW�SHUVRQDO�PHGLDQ�
LQFRPHV�LQ�WKH�XSSHU�FDWFKPHQW���7KHVH�FRPSDULVRQV�VXJJHVW�PRUH�PXOWLSOH�LQFRPH�
KRXVHKROGV�LQ�WKH�UXUDO�DUHDV�RI�WKH�XSSHU�FDWFKPHQW��DVVRFLDWHG�ZLWK�KLJKHU�OHYHOV�RI�
VHOI�HPSOR\PHQW�DQG�KLJKHU�OHYHOV�RI�XQSDLG�ZRUN�RQ�IDPLO\�IDUPV�EXVLQHVVHV������
FRPSDUHG�ZLWK����IRU�WKH�ZKROH�FDWFKPHQW�DQG����IRU�WKH�ZKROH�'LVWULFW���
�
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([LVWLQJ�IUDPHZRUN�IRU�ZDWHU�PDQDJHPHQW��
�
�����5HVRXUFH�0DQDJHPHQW�$FW��50$��
7DVPDQ�'LVWULFW�&RXQFLO�LV�UHVSRQVLEOH�IRU�VXVWDLQDEOH�PDQDJHPHQW�RI�ODQG�DQG�ZDWHU�
DQG�RWKHU�QDWXUDO�DQG�SK\VLFDO�UHVRXUFHV�RI�WKH�0RWXHND�&DWFKPHQW��DQG�LWV�FRDVWDO�
UHVRXUFHV�XS�WR���NP�RIIVKRUH��XQGHU�WKH�5HVRXUFH�0DQDJHPHQW�$FW�������50$����
,QFOXGHG�ZLWKLQ�WKLV�PDQGDWH��7DVPDQ�'LVWULFW�&RXQFLO�LV�UHVSRQVLEOH�IRU�ZDWHU�
PDQDJHPHQW�LQFOXGLQJ�ZDWHU�DOORFDWLRQ��ZDWHU�TXDOLW\�PDQDJHPHQW��DQG�WKH�IXOO�UDQJH�
RI�LQWHJUDWHG�UHVRXUFH�PDQDJHPHQW�LVVXHV��7KH�&RXQFLO�XQGHUWDNHV�WKHVH�IXQFWLRQV�
WKURXJK��

x� SUHSDULQJ�DQG�LPSOHPHQWLQJ�D�5HJLRQDO�3ROLF\�6WDWHPHQW�DQG�UHJLRQDO�DQG�
GLVWULFW�SODQV��WKH�ODWWHU�WZR�QRZ�EHLQJ�DPDOJDPDWHG�XQGHU�WKH�XPEUHOOD�RI�LWV�
7DVPDQ�5HVRXUFH�0DQDJHPHQW�3ODQ��7503��

x� JUDQWLQJ�RU�GHFOLQLQJ�UHVRXUFH�FRQVHQWV��FRPSULVLQJ�ODQG�XVH�FRQVHQWV��ZDWHU�
SHUPLWV��GLVFKDUJH�SHUPLWV�DQG�FRDVWDO�SHUPLWV����:DWHU�SHUPLWV�DUH�UHTXLUHG�IRU�
GDPPLQJ��GLYHUWLQJ�RU�WDNLQJ�ZDWHU�DQG�D�GLVFKDUJH�SHUPLW�LV�UHTXLUHG�IRU�
GLVFKDUJHV�WR�ZDWHU�RU�RQWR�ODQG��

x� LQYHVWLJDWLQJ�DQG�PRQLWRULQJ�UHVRXUFHV��DQG�UHSRUWLQJ�RQ�WKH�VWDWH�RI�WKH�
HQYLURQPHQW�

x� PRQLWRULQJ�DQG�HQIRUFLQJ�FRPSOLDQFH�RI�UHVRXUFH�XVHV�ZLWK�WKHLU�UHVRXUFH�
FRQVHQWV�RU�UHOHYDQW�SHUPLWWHG�DFWLYLW\�UXOHV�LQ�SODQQLQJ�GRFXPHQWV�

x� DGYRFDWLQJ�JRRG�HQYLURQPHQWDO�SUDFWLFH��DQG�LQ�VRPH�FDVHV�SURYLGLQJ�IXQGLQJ�RU�
VHUYLFHV�IRU�VXSSRUWLQJ�WKLV��IRU�H[DPSOH��IXQGLQJ�IRU�ULSDULDQ�IHQFLQJ��VRLO�
FRQVHUYDWLRQ�RU�ZHWODQG�SURWHFWLRQ��

�
����7DVPDQ�5HVRXUFH�0DQDJHPHQW�3ODQ��7503��
�
7KH�7'&¶V�7DVPDQ�5HVRXUFH�0DQDJHPHQW�3ODQ�LQFOXGHV�ERWK�UHJXODWRU\�DQG�QRQ�
UHJXODWRU\�PHWKRGV�IRU�PDQDJLQJ�ODQG��ZDWHU�DQG�FRDVWDO�UHVRXUFHV���,W�FRQWDLQV�SROLFLHV�
DQG�VSHFLILHV�KRZ�WKH�SROLFLHV�ZLOO�EH�LPSOHPHQWHG��7KLV�LQFOXGHV�WKH�VHWWLQJ�RI�UXOHV��
ZKLFK�PD\�UHTXLUH�SHRSOH�WR�FDUU\�RXW�WKHLU�DFWLYLWLHV�LQ�DFFRUGDQFH�ZLWK�WKHVH�UXOHV�RU�
WR�DSSO\�IRU�D�UHVRXUFH�FRQVHQW��2WKHU�PHWKRGV�RI�LPSOHPHQWLQJ�SODQ�SROLFLHV�DUH�
PRQLWRULQJ�DQG�LQYHVWLJDWLRQV��ILQDQFLDO�LQFHQWLYHV��DQG�HGXFDWLRQ�DQG�DGYRFDF\���
�
5XOHV�LQ�WKH�SODQ�FRQWURO�ZDWHU�UHODWHG�DFWLYLWLHV�VXFK�DV�GLVFKDUJHV�WR�ZDWHU��ODQG�DQG�
DLU��ZDWHU�WDNHV�IURP�ULYHUV�DQG�JURXQGZDWHU��GDPPLQJ�DQG�GLYHUVLRQ�RI�ULYHUV��DQG�
GLYHUVLRQ�DQG�GLVFKDUJH�RI�ZDWHU�IURP�ZHWODQGV�DQG�ODQG���7KH�OHYHO�RI�SUHVFULSWLYH�
UXOHV�IRU�ZDWHU�DOORFDWLRQ�GHSHQGV�RQ�WKH�SUHVHQW�DQG�SRWHQWLDO�SUHVVXUH�IRU�ZDWHU�XVH�LQ�
LQGLYLGXDO�ZDWHU�ERGLHV�RU�FDWFKPHQWV��DV�ZHOO�DV�WKH�OHYHO�RI�NQRZOHGJH�RI�WKH�
DYDLODELOLW\�DQG�YDULDELOLW\�RI�ZDWHU�LQ�HDFK�ZDWHU�ERG\���7KH�7503��V������DOVR�KDV�
1=¶V�ILUVW�UXOHV�OLPLWLQJ�DIIRUHVWDWLRQ�RI�ODQG�LQ�ORFDWLRQV�ZKHUH�WKDW�DIIRUHVWDWLRQ�ZRXOG�
UHGXFH�WKH�VXSSO\�RI�ZDWHU�DOUHDG\�DOORFDWHG�WR�GRZQVWUHDP�ZDWHU�XVHUV��
�
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���� 0RWXHND�:DWHU�&RQVHUYDWLRQ�2UGHU��:&2��
7KH�0RWXHND�:&2��JD]HWWHG�E\�*RYHUQPHQW�LQ�������VHWV�KLJK�OHYHO�UXOHV�WR�UHFRJQLVH�
DQG�SURWHFW�WKH�IROORZLQJ�YDOXHV�GHHPHG�WR�KDYH�QDWLRQDO�VLJQLILFDQFH��WKH�ZLOG�DQG�
VFHQLF�FKDUDFWHU�RI�WKH�:DQJDSHND�DERYH�WKH�'DUW�FRQIOXHQFH��VHYHUDO�VWUHDPV�
SURYLGLQJ�EOXH�GXFN�KDELWDW��WKH�NDUVW�V\VWHPV�RI�0W�$UWKXU�DQG�0W�2ZHQ��WKH�EURZQ�
WURXW�ILVKHU\�RI�WKH�PDLQ�VWHP�EHWZHHQ�WKH�:DQJDSHND�DQG�6KDJJHU\�FRQIOXHQFHV��DQG�
WKH�:DQJDSHND�5LYHU�DQG�SDUWV�RI�WKH�ULYHU�WKDW�PD\�FRQWULEXWH�IORZV�RU�VSDZQLQJ�
ZDWHUV�WR�VXSSRUW�WKH�EURZQ�WURXW�ILVKHU\��
�
7KH�:&2�VHWV�D�ORZ�IORZ�PDQDJHPHQW�UHJLPH�WR�SURWHFW�WKH�ILVKHU\�ZKLOH�
DFFRPPRGDWLQJ�OLPLWHG�JURZWK�LQ�ZDWHU�GHPDQG�LQ�WKH�0RWXHND�FDWFKPHQW���,Q�WKH�
:DQJDSHND��QR�PRUH�WKDQ����RI�WKH�IORZ�PD\�EH�WDNHQ��ZKLOH�LQ�WKH�PDLQVWHP�
0RWXHND�WKH�OLPLW�LV�����DV�PHDVXUHG�DW�:RRGVWRFN���7KH�:&2�DOVR�FRQWDLQV�OLPLWV�RQ�
FKDQJHV�WR�ZDWHU�TXDOLW\�DQG�ULYHU�IRUP���6LQFH�WKH�:&2�FDPH�LQWR�IRUFH��7'&�KDV�
PDGH�FKDQJHV�WR�WKH�:DWHU�FKDSWHU�RI�WKH�7503�WR�VHW�ZDWHU�DOORFDWLRQ�OLPLWV�LQ�XSSHU�
0RWXHND�VXE�FDWFKPHQWV�WR�µRSHUDWLRQDOLVH¶�WKH�IORZ�VKDULQJ�SURYLVLRQV��)HQHPRU��
���������
�
/LPLWV�IRU�WKHVH�]RQHV�DUH�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH���$OORFDWLRQV�LQ�WKH�XSSHU�
FDWFKPHQW�FDQQRW�H[FHHG������O�VHF��LQFOXGLQJ�SHUPLWV�LQ�WKH�WULEXWDULHV�OLVWHG��HDFK�RI�
ZKLFK�KDV�LWV�RZQ�DOORFDWLRQ�OLPLW���,I�HDFK�RI�WKHVH�WULEXWDULHV�ZHUH�IXOO\�DOORFDWHG��
WKHUH�ZRXOG�EH�RQO\����O�VHF�UHPDLQLQJ�IRU�WKH�UHVW�RI�WKH�XSSHU�FDWFKPHQW��
��

�
���
�
�
�
�
�
�

�
�����,UULJDWLRQ�XVHU�JURXSV�
7'&�VHWV�ZDWHU�DOORFDWLRQ�SROLF\�LQ�D�FRQVXOWDWLYH�PDQQHU�ZLWK�ZDWHU�XVHU�FRPPLWWHHV�
ZKR�DOVR�DGYLVH�DQG�OLDLVH�RYHU�&RXQFLO�DFWLRQ�ZKHQ�UHVWULFWLRQV�RQ�ZDWHU�XVH�QHHG�WR�
EH�LPSRVHG�GXULQJ�GURXJKW���:DWHU�XVHU�FRPPLWWHHV�KDYH�EHHQ�IRUPHG�LQ�WKH�XSSHU�
0RWXHND��7DGPRU��0RWXHND�5LZDND�3ODLQV��+DX�3ODLQV�DQG�5LZDND�]RQHV���,Q�DGGLWLRQ��
D�0RWXSLNR�:DWHU�$XJPHQWDWLRQ�&RPPLWWHH�ZDV�IRUPHG�LQ������WR�RYHUVHH�D�
IHDVLELOLW\�VWXG\�RI�GDP�VLWHV�DQG�ZDWHU�UHOHDVH�LQWR�WKH�IXOO\�DOORFDWHG�0RWXSLNR�
FDWFKPHQW���
�
�����,ZL�OLDLVRQ�FRPPLWWHH�
7KH�WKUHH�0RWXHND�LZL��1J WL�5DUXD��7H�$WLDZD��DQG�1J WL�7DPD��KDYH�IRUPHG�WKH�
0RWXHND�,ZL�5HVRXUFH�0DQDJHPHQW�$GYLVRU\�.RPLWL��0,50$.���ZKLFK�PHHWV�
PRQWKO\�DW�0RWXHND¶V�7H�$ZKLQD�PDUDH���0,50$.�LV�D�IRUXP�IRU�GLVFXVVLRQ�RI�LZL�
YLHZV�RQ�UHVRXUFH�FRQVHQW�DSSOLFDWLRQV��GHYHORSPHQW�SURSRVDOV�DQG�SODQQLQJ�LVVXHV���,Q�
DGGLWLRQ��0,50$.�LV�ZRUNLQJ�ZLWK�WKH�0RWXHND�,&0�UHVHDUFK�SURJUDPPH�GHYHORSLQJ�
LZL�HQYLURQPHQWDO�PDQDJHPHQW�V\VWHPV�RQ�*,6�WR�KHOS�LQIRUP�WKHLU�LQSXW�LQWR�WKHVH�
SURFHVVHV��
��

833(5�0278(.$�:$7(5�
0$1$*(0(17�=21(6�

$//2&$7,21�/,0,76�
�OLWUHV�VHF��

8SSHU�0RWXHND�
������LQFOXGLQJ��
������:DQJDSHND�
������0RWXSLNR�
������7DGPRU��WRWDO�DXJPHQWHG�IORZ��
������7DSDZHUD�3ODLQV�
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�
������������
�������������IXOO\�DOORFDWHG�
��������������IXOO\�DOORFDWHG�
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�����)LVK�	�*DPH��'2&�
7KH�1HOVRQ�0DUOERURXJK�)LVK�	�*DPH�&RXQFLO�UHSUHVHQWV�VSRUW�ILVKHUV�DQG�JDPHELUG�
KXQWHUV�DQG�KDV�D�VWDWXWRU\�UHVSRQVLELOLW\�WR�DGYRFDWH�IRU�IUHVKZDWHU�KDELWDW�SURWHFWLRQ�
IRU�ILVKHU\�PDQDJHPHQW�SXUSRVHV���'2&�KDV�D�VLPLODU�UHVSRQVLELOLW\�WR�DGYRFDWH�IRU�WKH�
SURWHFWLRQ�RI�QDWLYH�KDELWDWV���%RWK�DJHQFLHV�VWURQJO\�LQIOXHQFH�DQG�SDUWLFLSDWH�LQ�
&RXQFLO�SROLF\�SURFHVVHV�IRU�IUHVKZDWHU�PDQDJHPHQW��DQG�)LVK�	�*DPH�LQLWLDWHG�WKH�
DSSOLFDWLRQ�WKDW�OHG�WR�WKH�0RWXHND�:DWHU�&RQVHUYDWLRQ�2UGHU��
�

��� :DWHU�IORZV��ZDWHU�TXDOLW\�DQG�WKHLU�LPSOLFDWLRQV�
IRU�HFRORJLFDO�DQG�ELRSK\VLFDO�YDOXHV�

�
���� ,QVWUHDP�IORZV�	�DVVRFLDWHG�ELRGLYHUVLW\�
,QVWUHDP�IORZV�IRU�WURXW�KDELWDW�ZLWKLQ�WKH�0RWXHND�5LYHU�DQG�LWV�ODUJHU�WULEXWDULHV�KDYH�
EHHQ�LQYHVWLJDWHG�WKRURXJKO\�LQ�WKH�SURFHVV�OHDGLQJ�WR�WKH�GHFLVLRQV�RQ�IORZ�DQG�ZDWHU�
TXDOLW\�OLPLWV�LQ�WKH�0RWXHND�:DWHU�&RQVHUYDWLRQ�2UGHU���)RU�VPDOOHU�VWUHDPV��WKH�
0RWXHND�,&0�SURJUDPPH�KDV�GHYHORSHG�D�³4XLFN�6PDUW´�PHWKRGRORJ\�WR�GHWHUPLQH�
IORZ�QHHGV��EXW�WKLV�KDV�QRW�EHHQ�ZLGHO\�DSSOLHG�\HW����
�
,QVWUHDP�IORZ�QHHGV�IRU�RWKHU�YDOXHV�LQFOXGLQJ�RWKHU�HFRORJLFDO�YDOXHV��UHFUHDWLRQ��
ODQGVFDSH�YDOXHV�DQG�LZL�FXOWXUDO�YDOXHV�DUH�OHVV�ZHOO�QXPHUDWHG��IRU�HLWKHU�ODUJHU�RU�
VPDOOHU�VWUHDPV���7KH�7503�OLVWV�YDOXHV�IRU�WKH�0RWXHND��LQFOXGLQJ�WKH�HHO�ILVKHU\��
WURXW�VSDZQLQJ��QDWLYH�ILVK��ZLOGOLIH�KDELWDW�LQFOXGLQJ�EOXH�GXFN��DQG�LQWHUQDWLRQDOO\�
VLJQLILFDQW�NDUVW�YDOXHV��6FKHGXOH��������
�
���� :DWHU�TXDOLW\�
:DWHU�TXDOLW\�KDV�EHHQ�LQYHVWLJDWHG�ZLWKLQ�WKH�,&0�UHVHDUFK�SURJUDPPH�DQG�E\�7'&��
DQG�OLNH�PRVW�1=�ULYHUV�GHFOLQHV�LQ�WKH�ORZHU�UHDFKHV�PDLQO\�GXH�WR�WKH�HIIHFWV�RI�
IDUPLQJ���)RU�H[DPSOH���<RXQJ�DQG�RWKHUV�������6WDWH�RI�6XUIDFH�:DWHU�4XDOLW\�LQ�
7DVPDQ�'LVWULFW��IRXQG�WKDW�FRQFHQWUDWLRQV�RI�VXVSHQGHG�VROLGV��QLWUDWH�QLWURJHQ��WRWDO�
QLWURJHQ��(VFKHULFKLD�FROL��DQG�&DPS\OREDFWHU�ZHUH�KLJKHU�DW�VLWHV�GUDLQLQJ�SDVWRUDO�
DQG�KRUWLFXOWXUDO�ODQG�WKDQ�LQ�VLPLODU�VL]HG�VWUHDPV�GUDLQLQJ�QDWLYH�RU�SODQWDWLRQ�IRUHVW���
1LWUDWH�OHYHOV�LQ�JURXQGZDWHU�XQGHU�LUULJDWHG�FURSV�DUH�KLJKHU�WKDQ�XQGHU�GU\�ODQG�DQG�
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