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SURYLGH�FOHDQ��UHOLDEOH�ZDWHU�VXSSOLHV�IRU�GULQNLQJ�DQG�WR�VXSSRUW�ORFDO�HFRQRPLHV��7KHVH�
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IRUHVWV�WR�RWKHU�ODQG�XVHV��DQG�FOLPDWH�FKDQJH��*LYHQ�WKH�YDULHW\�RI�WKUHDWV�WR�VXUIDFH�ZDWHU��LW�
LV�LPSRUWDQW�IRU�IRUHVW�PDQDJHUV�WR�NQRZ�KRZ�PXFK�RI�WKH�GULQNLQJ�ZDWHU�VXSSO\�RULJLQDWHV�LQ�
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VXUIDFH�ZDWHU�LQWDNHV�WR�TXDQWLI\�WKH�H[WHQW�WR�ZKLFK�SHRSOH�GHSHQG�RQ�VXUIDFH�ZDWHU�IURP�
86'$�)RUHVW�6HUYLFH�1DWLRQDO�)RUHVW�6\VWHP��1)6��ODQGV�DQG�6WDWH�DQG�SULYDWH�IRUHVW�ODQGV�
LQ�WKH�6RXWK��:H�FRPSXWHG�WKH�ZDWHU�\LHOG�IRU�1)6�ODQGV�LQ�DGGLWLRQ�WR�RWKHU�ODQG�FRYHU�W\SHV��
DQG�DFFXPXODWHG�DQG�WUDFNHG�ZDWHU�IURP�1)6�DQG�6WDWH�DQG�SULYDWH�IRUHVW�ODQGV�WKURXJK�WKH�
ULYHU�QHWZRUN��:H�WKHQ�HVWLPDWHG�WKH�SRSXODWLRQ�VHUYHG�E\�ZDWHU�IURP�1)6�ODQGV�DFURVV�WKH�
6RXWK�XVLQJ�WKH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\¶V�6DIH�'ULQNLQJ�:DWHU�$FW�GDWDEDVH�
RI�GULQNLQJ�ZDWHU�LQWDNHV��:H�HVWLPDWHG�WKDW�1)6�ODQGV�FRQWULEXWHG�����SHUFHQW�DQG�6WDWH�DQG�
SULYDWH�IRUHVW�ODQGV������SHUFHQW�RI�WKH�DSSUR[LPDWHO\�����PLOOLRQ�P��\HDU�RI�WRWDO�VXUIDFH�
ZDWHU�VXSSO\�LQ�WKH�UHJLRQ��2I�WKH�������SXEOLF�VXUIDFH�ZDWHU�LQWDNHV�LQ�WKH�6RXWK��������LQWDNHV�
VHUYLQJ������PLOOLRQ�SHRSOH�UHFHLYH�VRPH�ZDWHU�IURP�DOO�1)6�ODQGV�LQ�DQG�XSVWUHDP�RI�WKH��
���6RXWKHUQ�6WDWHV��2I�WKH�������LQWDNHV������UHFHLYHG�PRUH�WKDQ����SHUFHQW�RI�WKHLU�ZDWHU�IURP�
1)6�ODQGV�DQG�VHUYHG�����PLOOLRQ�SHRSOH��6LPLODUO\��������LQWDNHV�VHUYLQJ������PLOOLRQ�SHRSOH�
UHFHLYH�VRPH�ZDWHU�IURP�6WDWH�DQG�SULYDWH�IRUHVW�ODQGV��2I�WKH�������LQWDNHV��������UHFHLYHG��
PRUH�WKDQ����SHUFHQW�RI�WKHLU�ZDWHU�IURP�6WDWH�DQG�SULYDWH�IRUHVW�ODQGV�DQG�VHUYHG������PLOOLRQ�
SHRSOH��7KHVH�UHVXOWV�KLJKOLJKW�WKH�LPSRUWDQFH�RI�VRXWKHUQ�IRUHVWV�LQ�SURYLGLQJ�FOHDQ�DQG�
GHSHQGDEOH�ZDWHU�VXSSOLHV�WR�GRZQVWUHDP�FRPPXQLWLHV��:KLOH�HQYLURQPHQWDO�DQG�HFRQRPLF�
IDFWRUV�DUH�OLNHO\�WR�LQWHUDFW�DQG�FDXVH�FKDQJHV�LQ�ZDWHU�DYDLODELOLW\�DQG�TXDOLW\��IRUHVW�
FRQVHUYDWLRQ�DQG�SURSHU�PDQDJHPHQW�FDQ�KHOS�PLWLJDWH�WKHVH�HIIHFWV��
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/RFNDE\�DQG�RWKHUV�������6HGHOO�DQG�RWKHUV�������
6XQ�DQG�RWKHUV��������'HFDGHV�RI�UHVHDUFK�KDYH�
VKRZQ�KRZ�IRUHVWV�KHOS�¿OWHU�ZDWHU��PLWLJDWH�ÀRRGLQJ��
UHFKDUJH�JURXQGZDWHU��DQG�UHJXODWH�WKH�WLPLQJ�DQG�
PDJQLWXGH�RI�VWUHDPÀRZV��$QGHUVRQ�DQG�RWKHUV�������
-DFNVRQ�DQG�RWKHUV�������/RFNDE\�DQG�RWKHUV�������
6XQ�DQG�RWKHUV��������&RQYHUVLRQ�RI�IRUHVWV�WR�XUEDQ�
DQG�DJULFXOWXUDO�ODQG�FRYHUV�WKUHDWHQV�ZDWHU�UHVRXUFHV�
EXW�LV�LQFUHDVLQJO\�FRPPRQ�DV�SRSXODWLRQV�JURZ�DQG�
H[SDQG��/RFNDE\�DQG�RWKHUV�������6XQ�DQG�RWKHUV�
�������8UEDQ�DQG�LQWHQVLYH�DJULFXOWXUDO�ODQG�XVHV�
FDQ�LPSDLU�ZDWHU�TXDOLW\�E\�LQWURGXFLQJ�QXWULHQWV��
VHGLPHQW��EDFWHULD��DQG�RWKHU�SROOXWDQWV�WR�VWUHDPV�
DQG�ULYHUV��/RFNDE\�DQG�RWKHUV�������3DXO�DQG�0H\HU�
�������,PSHUYLRXV�VXUIDFHV�DVVRFLDWHG�ZLWK�XUEDQ�
GHYHORSPHQW�DOVR�LPSDFW�ZDWHU�TXDQWLW\�E\�LQFUHDVLQJ�
RYHUODQG�ÀRZ��UHGXFLQJ�LQ¿OWUDWLRQ��GLYHUWLQJ�UXQRII��
DQG�LQFUHDVLQJ�SHDN�ÀRZV��/RFNDE\�DQG�RWKHUV�
������3DXO�DQG�0H\HU�������6XQ�DQG�/RFNDE\�������
:KHDWHU�DQG�(YDQV��������

3HRSOH�DURXQG�WKH�ZRUOG�UHO\�RQ�KHDOWK\�IRUHVWV�IRU�
FOHDQ�DQG�DEXQGDQW�GULQNLQJ�ZDWHU��*OREDOO\��DERXW�
RQH�WKLUG�����RXW�RI������RI�WKH�ZRUOG¶V�ODUJHVW�FLWLHV�
REWDLQ�D�VLJQL¿FDQW�SURSRUWLRQ�RI�WKHLU�GULQNLQJ�
ZDWHU�GLUHFWO\�IURP�SURWHFWHG�IRUHVW�DUHDV��'XGOH\�
DQG�6WROWRQ��������)RU�H[DPSOH��LQLWLDO�HVWLPDWHV�

VXJJHVW�WKDW�ZKLOH�)HGHUDO��6WDWH��DQG�SULYDWH�
IRUHVWV�PDNH�XS����SHUFHQW�RI�WKH�ODQG�DUHD�RI�WKH�
FRQWHUPLQRXV�8QLWHG�6WDWHV��WKHVH�ODQGV�SURYLGH�
DSSUR[LPDWHO\����SHUFHQW�RI�WKH�WRWDO�ZDWHU�\LHOG�
�%URZQ�DQG�RWKHUV��������1HDUO\����SHUFHQW�RI�
RXU�1DWLRQ¶V�VWUHDPV�RULJLQDWH�RQ�ERWK�SXEOLF�DQG�
SULYDWH�IRUHVWHG�ODQG��6HGHOO�DQG�RWKHUV��������
PDNLQJ�SUHVHUYDWLRQ�RI�KHDOWK\��SURGXFWLYH�IRUHVWV�
LPSHUDWLYH�IRU�RXU�FXUUHQW�DQG�IXWXUH�ZDWHU�VXSSO\�
WR�DEDWH�KXPDQ�KHDOWK�DQG�HFRQRPLF�FRQVHTXHQFHV�
�3RVWHO�DQG�7KRPSVRQ�������

"CPVU�POF�UIJSE�	���PVU�PG����
�PG�UIF�XPSME�T�MBSHFTU��
DJUJFT�PCUBJO�B�TJHOJmDBOU�QSPQPSUJPO�PG�UIFJS��

ESJOLJOH�XBUFS�EJSFDUMZ�GSPN�QSPUFDUFE�GPSFTU�BSFBT�

,QWURGXFWLRQ
7KH�)RUHVW²:DWHU²3HRSOH�&RQQHFWLRQ

:DWHU�<LHOG�
:DWHU�\LHOG�LV�WKH�DPRXQW�RI�H[FHVV�ZDWHU�
OHDYLQJ�D�ZDWHUVKHG�DV�VWUHDPÁRZ�DIWHU�
DFFRXQWLQJ�IRU�ORVVHV�WKDW�LQFOXGH�FKDQJHV�
LQ�ZDWHU�VWRUDJH�LQ�WKH�VRLO��HYDSRUDWLRQ��DQG�
WUDQVSLUDWLRQ�IURP�YHJHWDWLRQ��

&OLPDWH��VRLOV��HOHYDWLRQ��WRSRJUDSK\��DQG�ODQG�
FRYHU�W\SH�DOO�SOD\�D�UROH�LQ�WKH�PDJQLWXGH�DQG�
WLPLQJ�RI�ZDWHU�\LHOG�DFURVV�GLYHUVH�IRUHVWV�RI�
WKH�6RXWK��

:DWHU�\LHOG�LV�WKH�EDVLV�IRU�VXUIDFH�ZDWHU�VXSSO\��
ZKLFK�FDQ�EH�FDOFXODWHG�E\�DFFXPXODWLQJ�WKH�
ZDWHU�YROXPH�JHQHUDWHG�IURP�HDFK�ODQG�FRYHU�
W\SH�LQ�WKH�HQWLUH�ODQG�DUHD�XSVWUHDP�RI�D�
ORFDWLRQ�RI�LQWHUHVW�
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6RXWKHUQ�IRUHVWV�DUH�HVSHFLDOO\�LPSRUWDQW�IRU�ZDWHU�
VXSSO\�WR�PDMRU�SRSXODWLRQ�FHQWHUV�LQ�WKH�UHJLRQ��
)RUHVWV�FRYHU����SHUFHQW�RI�WKH�WRWDO�ODQG�DUHD�RI�
WKH����6RXWKHUQ�6WDWHV�RI�$ODEDPD��$UNDQVDV��
)ORULGD��*HRUJLD��.HQWXFN\��/RXLVLDQD��0LVVLVVLSSL��
1RUWK�&DUROLQD��2NODKRPD��6RXWK�&DUROLQD��
7HQQHVVHH��7H[DV��DQG�9LUJLQLD�ZKLOH�SURYLGLQJ�
���SHUFHQW�RI�WKH�WRWDO�DYDLODEOH�ZDWHU�\LHOG�LQ�
WKH�6RXWK��/RFNDE\�DQG�RWKHUV��������7KH�)RUHVW�

6HUYLFH�5HJLRQ����5���PDQDJHV������PLOOLRQ�DFUHV�
RI�1)6�ODQGV�WKDW�LQFOXGH����1DWLRQDO�)RUHVWV��WZR�
*UDVVODQGV��DQG�RQH�1DWLRQDO�5HFUHDWLRQ�$UHD�LQ�
WKH����6RXWKHUQ�6WDWHV�IURP�7H[DV�WR�9LUJLQLD��
7KLUWHHQ�PLOOLRQ�DFUHV�����SHUFHQW��RI�WKH�1)6�ODQG�
LQ�5��LV�IRUHVWHG��UHSUHVHQWLQJ���SHUFHQW�RI��
WKH�����PLOOLRQ�DFUHV�RI�DOO�IRUHVWHG�ODQG�LQ�WKH�
6RXWK��6PLWK�DQG�RWKHUV�������

'PSFTU�NBOBHFST�OFFE�UP�LOPX�IPX�NVDI�PG�UIF�ESJOLJOH�
XBUFS�TVQQMZ�PSJHJOBUFT�JO�UIFJS�GPSFTUT�BOE�XIBU�QPQVMBUJPOT��

BOE�DPNNVOJUJFT�BSF�TFSWFE�CZ�UIBU�XBUFS�

)RUHVWV�DQG�:DWHU�LQ�WKH�6RXWK

+RZ�0XFK�'R�3HRSOH�'HSHQG�RQ�:DWHU�IURP�6RXWKHUQ�)RUHVWV"

3UHVVXUH�RQ�1DWLRQDO�)RUHVWV�LQ�WKH�6RXWK�WR�SURYLGH�
FOHDQ�ZDWHU�ZLOO�LQFUHDVH�WR�PHHW�LQFUHDVLQJ�GHPDQG�
E\�GRZQVWUHDP�FRPPXQLWLHV�ZKLOH�ODQG�FRQYHUVLRQ�
DQG�FOLPDWH�FKDQJH�WKUHDWHQ�WKH�UHVRXUFH�LWVHOI��6XQ�
DQG�RWKHUV��������0DQ\�PDMRU�SRSXODWLRQ�FHQWHUV�LQ�
WKH�6RXWK�DUH�KLJKO\�GHSHQGHQW�RQ�ZDWHU�RULJLQDWLQJ�
RQ�IRUHVWHG�ODQGV��EXW�WKH�H[WHQW�RI�WKLV�GHSHQGHQFH�
KDV�QRW�EHHQ�TXDQWL¿HG��*LYHQ�WKH�YDULHW\�RI�WKUHDWV�
WR�VXUIDFH�ZDWHU��IRUHVW�PDQDJHUV�QHHG�WR�NQRZ�KRZ�
PXFK�RI�WKH�GULQNLQJ�ZDWHU�VXSSO\�RULJLQDWHV�LQ�WKHLU�
IRUHVWV�DQG�ZKDW�SRSXODWLRQV�DQG�FRPPXQLWLHV�DUH�

VHUYHG�E\�WKDW�ZDWHU��WKLV�LQIRUPDWLRQ�KLJKOLJKWV�
WKH�LPSRUWDQFH�RI�FRQVHUYDWLRQ�DQG�PDQDJHPHQW�
RI�IRUHVWV�IRU�FOHDQ�DQG�GHSHQGDEOH�ZDWHU�VXSSOLHV�
LQ�GRZQVWUHDP�FRPPXQLWLHV��7KH�REMHFWLYH�RI�WKLV�
DQDO\VLV�ZDV�WR�DGGUHVV�WKLV�QHHG�E\����HVWLPDWLQJ�
KRZ�PXFK�IUHVK�VXUIDFH�ZDWHU�VXSSO\�LQ�WKH�6RXWK�
RULJLQDWHV�IURP�1)6�ODQGV�DQG�6WDWH�DQG�SULYDWH�
IRUHVW�ODQGV��DQG����HVWLPDWLQJ�KRZ�PDQ\�SHRSOH�DQG�
ZKLFK�FRPPXQLWLHV�LQ�WKH�6RXWK�GHSHQG�RQ�WKLV�IUHVK�
VXUIDFH�ZDWHU�VXSSO\�

)RU�PRUH�WKDQ�D�FHQWXU\��8�6��OHJLVODWLRQ�KDV�
HPSKDVL]HG�WKH�LPSRUWDQFH�RI�SURWHFWLQJ�
LQH[WULFDEO\�OLQNHG�IRUHVW�DQG�ZDWHU�UHVRXUFHV��7KH�
2UJDQLF�$FW�RI�������WKH�:HHNV�$FW�RI�������WKH�
6XVWDLQHG�<LHOG�)RUHVW�0DQDJHPHQW�$FW�RI�������
DQG�WKH�1DWLRQDO�)RUHVW�0DQDJHPHQW�$FW�RI������DOO�
VRXJKW�WR�VDIHJXDUG�RXU�1DWLRQ¶V�IRUHVWV�DQG�ZDWHU�
UHVRXUFHV��7KH�)RUHVW�6HUYLFH��8�6��'HSDUWPHQW�RI�
$JULFXOWXUH�XSKROGV�WKLV�OHJLVODWLRQ�DQG�LV�GHGLFDWHG�
WR�WKH�IXWXUH�LPSURYHPHQW�RI�ZDWHU�UHVRXUFHV�
WKURXJK�UHVWRUDWLRQ�DQG�HQKDQFHPHQW�RI�IRUHVWHG�
ODQGVFDSHV��7KH�)RUHVW�6HUYLFH�FXUUHQWO\�PDQDJHV�
����PLOOLRQ�DFUHV�RI�SXEOLF�1DWLRQDO�)RUHVWV��

*UDVVODQGV��DQG�D�7DOOJUDVV�3UDLULH��LQFOXGLQJ�ODQGV�
LQ����6WDWHV�DQG�WKH�&RPPRQZHDOWK�RI�3XHUWR�5LFR��
,Q�DGGLWLRQ��WKH�)RUHVW�6HUYLFH�FRRSHUDWHV�ZLWK�
6WDWHV��RWKHU�)HGHUDO�DJHQFLHV��7ULEHV��DQG�SULYDWH�
ODQGRZQHUV�WR�VXVWDLQ�WKH�1DWLRQ¶V�SULYDWH�IRUHVWV�
DQG�JUDVVODQGV��7KH�)RUHVW�6HUYLFH�1DWLRQDO�)RUHVW�
6\VWHP��1)6��LQFOXGHV�����1DWLRQDO�)RUHVWV�����
1DWLRQDO�*UDVVODQGV�����1DWLRQDO�5HFUHDWLRQ�$UHDV��
D�1DWLRQDO�7DOOJUDVV�3UDLULH����1DWLRQDO�0RQXPHQWV��
DQG���/DQG�8WLOL]DWLRQ�3URMHFWV��,Q�WRWDO��WKH�)RUHVW�
6HUYLFH�PDQDJHV�����PLOOLRQ�DFUHV�RI�WKH�WRWDO�����
PLOOLRQ�DFUHV�����SHUFHQW��RI�IRUHVWHG�ODQG�LQ�WKH�
FRQWHUPLQRXV�8QLWHG�6WDWHV��6PLWK�DQG�RWKHUV��������

)RUHVW�6HUYLFH�3URWHFWLRQ�RI�:DWHU�5HVRXUFHV�WKURXJK�)RUHVW�0DQDJHPHQW
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7KLV�VWXG\�IRFXVHG�RQ�VXUIDFH�ZDWHU�VXSSO\�DQG�
GULQNLQJ�ZDWHU�LQWDNHV�LQ�WKH����6RXWKHUQ�6WDWHV��
:H�HVWLPDWHG�WKH�DPRXQW�RI�VXUIDFH�ZDWHU�VXSSO\�
WR�LQWDNHV�ORFDWHG�LQ�WKHVH�6WDWHV�WKDW�RULJLQDWHG�
RQ�DOO�1)6�ODQGV��IRUHVWV�DQG�JUDVVODQGV��DQG�DOO�
6WDWH�DQG�SULYDWH�IRUHVW�ODQGV�WKDW�DUH�HLWKHU�LQ�RU�
XSVWUHDP�RI�WKH����6RXWKHUQ�6WDWHV��¿J������7KH�
1)6�ODQGV�ZLWKLQ�WKH�ERXQGDULHV�RI�WKH����6RXWKHUQ�
6WDWHV�DSSUR[LPDWH�WKH�)RUHVW�6HUYLFH�5��1)6�
ODQGV�ZLWK�VRPH�H[FHSWLRQV��0F&OHOODQ�&UHHN�
1DWLRQDO�*UDVVODQG��������DFUHV���%ODFN�.HWWOH�
1DWLRQDO�*UDVVODQG���������DFUHV���DQG�5LWD�%ODQFD�
1DWLRQDO�*UDVVODQG���������DFUHV��LQ�ZHVW�7H[DV�
DQG�2NODKRPD�DUH�QRW�PDQDJHG�E\�5��EXW��IRU�WKLV�
DQDO\VLV��ZHUH�FRQVLGHUHG�WR�EH�LQ�WKH�VRXWKHUQ�
UHJLRQ�EHFDXVH�WKH\�OLH�ZLWKLQ�WKH�ERXQGDULHV�RI�WKH�
���6RXWKHUQ�6WDWHV��3DUW�RI�WKH�-HIIHUVRQ�1DWLRQDO�
)RUHVW�OLHV�LQ�:HVW�9LUJLQLD��EXW�:HVW�9LUJLQLD�ZDV�
QRW�LQFOXGHG�LQ�WKH����6RXWKHUQ�6WDWHV��7KH�VXUIDFH�
ZDWHU�RULJLQDWLQJ�RQ�WKH�SRUWLRQ�RI�WKH�-HIIHUVRQ�
1DWLRQDO�)RUHVW�LQ�:HVW�9LUJLQLD�ZDV�HVWLPDWHG�

DV�SDUW�RI�WKLV�DQDO\VLV�EHFDXVH�WKLV�ZDWHU�ODWHU�
GUDLQV�WR�WKH����6RXWKHUQ�6WDWHV��+RZHYHU��LQWDNHV�
LQ�:HVW�9LUJLQLD�VHUYHG�E\�WKLV�ZDWHU�ZHUH�QRW�
LQFOXGHG�EHFDXVH�WKH\�DUH�QRW�LQ�WKH����6RXWKHUQ�
6WDWHV��$OWKRXJK�3XHUWR�5LFR�LV�SDUW�RI�5���LW�ZDV�
QRW�LQFOXGHG�LQ�WKLV�DQDO\VLV�EHFDXVH�WKH�QHFHVVDU\�
PRGHOLQJ�WRROV�KDYH�QRW�EHHQ�GHYHORSHG�WR�VLPXODWH�
DQG�WUDFN�ZDWHU�VXSSO\�IURP�1)6�DQG�6WDWH�DQG�
SULYDWH�IRUHVW�ODQGV�LQ�WKLV�DUHD�

7KH�VSDWLDO�UHVROXWLRQ�RI�RXU�DQDO\VLV�ZDV�WKH�
���GLJLW��RU�VL[WK�OHYHO��+\GURORJLF�8QLW�&RGH�
�+8&����ZDWHUVKHG�VFDOH��7KH�+8&���LV�GH¿QHG�
LQ�D�QDWLRQDO�VWDQGDUG��VL[�OHYHO�KLHUDUFKLFDO�V\VWHP�
RI�K\GURORJLF�XQLWV�LQ�WKH�8QLWHG�6WDWHV�UDQJLQJ�
IURP����:DWHU�5HVRXUFH�5HJLRQV��VHH�¿J�����LQ�WKH�
FRQWHUPLQRXV�8QLWHG�6WDWHV�DW�WKH�¿UVW�DQG�PRVW�
VSDWLDOO\�FRDUVH�OHYHO�WR�DSSUR[LPDWHO\��������
+8&���ZDWHUVKHGV�DW�WKH�VL[WK�DQG�PRVW�VSDWLDOO\�
¿QH�OHYHO��7KHUH�DUH�DSSUR[LPDWHO\��������+8&��V�
LQ�5���PRVW�DUH�DSSUR[LPDWHO\��������DFUHV�LQ�VL]H��

)LJXUH���/BUJPOBM�'PSFTU�4ZTUFN�	/'4
�MBOET�BOE�UIF�MBOE�BSFB�TJNVMBUFE�UP�FTUJNBUF�UPUBM�TVSGBDF�XBUFS�
TVQQMZ�BOE�UIF�BNPVOU�PG�XBUFS�TVQQMZ�PSJHJOBUJOH�PO�/'4�MBOET�BOE�4UBUF�BOE�QSJWBUF�GPSFTU�MBOET�TFSWJOH�
ESJOLJOH�XBUFS�JOUBLFT�JO�UIF�4PVUI�

0HWKRGV
([WHQW�DQG�6FDOH�RI�$QDO\VLV
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7KH�UHODWLYH�FRQWULEXWLRQ�RI�IRUHVWV�WR�WKH�WRWDO�
ZDWHU�VXSSO\�FDQ�EH�HVWLPDWHG�IRU�DQ\�SRLQW�DORQJ�D�
VWUHDP�QHWZRUN²VXFK�DV�WKH�ORFDWLRQ�RI�D�GULQNLQJ�
ZDWHU�LQWDNH²E\�WUDFNLQJ�ZDWHU�\LHOG�IURP�
IRUHVWHG�ODQGV�WKURXJK�WKH�ULYHU�QHWZRUN��:H�XVHG�
FRPSXWHU�PRGHOLQJ�DQG�VSDWLDO�DQDO\VHV�WR�TXDQWLI\�
VXUIDFH�ZDWHU�VXSSOLHG�DW�ZDWHUVKHG�RXWOHWV�DFURVV�
WKH�6RXWK�XVLQJ�WKH�:DWHU�6XSSO\�6WUHVV�,QGH[�
0RGHO��:D66,���D�ZDWHU�EDODQFH�PRGHO�GHYHORSHG�
E\�WKH�)RUHVW�6HUYLFH�WR�DVVHVV�WKH�LPSDFW�RI�
FOLPDWH�FKDQJH��ODQG�XVH�FKDQJH��DQG�SRSXODWLRQ�
JURZWK�RQ�ZDWHU�VXSSO\�VWUHVV��ULYHU�ÀRZV��DQG�

HFRV\VWHP�SURGXFWLYLW\�DFURVV�WKH�FRQWHUPLQRXV�
8QLWHG�6WDWHV��&DOGZHOO�DQG�RWKHUV�������&DOGZHOO�
DQG�RWKHUV�������6XQ�DQG�RWKHUV�����E���:D66,�KDV�
EHHQ�WHVWHG��YDOLGDWHG��DQG�XVHG�LQ�FOLPDWH�FKDQJH�
DVVHVVPHQWV�LQ�WKH�(DVWHUQ�8QLWHG�6WDWHV��/RFNDE\�
DQG�RWKHUV�������0DULRQ�DQG�RWKHUV�������6XQ�DQG�
RWKHUV�������7DYHUQLD�DQG�RWKHUV��������H[DPLQLQJ�
WKH�QH[XV�RI�ZDWHU�DQG�HQHUJ\�DW�WKH�QDWLRQDO�VFDOH�
�$YHU\W�DQG�RWKHUV�������$YHU\W�DQG�RWKHUV�������
DQG�LV�WKH�EHVW�DYDLODEOH�WRRO�WR�TXDQWLI\�VXUIDFH�
ZDWHU�VXSSOLHG�E\�1DWLRQDO�)RUHVWV�WR�FRPPXQLWLHV�
DFURVV�EURDG�UHJLRQV�

:D66,�
:DWHU�6XSSO\�6WUHVV�,QGH[

:KDW�LV�LW"
:D66,�LV�D�ZHE�EDVHG�SODQQLQJ�WRRO�WKDW�
SUHGLFWV�WKH�DYDLODELOLW\�RI�ZDWHU��DQG�
RWKHU�HFRV\VWHP�VHUYLFHV��DW�ORFDO�DQG�
QDWLRQDO�VFDOHV��,W�ZDV�GHYHORSHG�E\�)RUHVW�
6HUYLFH�VFLHQWLVWV�ZLWK�WKH�(DVWHUQ�)RUHVW�
(QYLURQPHQWDO�7KUHDW�$VVHVVPHQW�&HQWHU�

:KDW�FDQ�LW�GR"
:D66,�SURGXFHV�PDSV��JUDSKV��DQG�GDWD�
ÀOHV�WKDW�SUHGLFW�KRZ�FOLPDWH��ODQG�FRYHU��DQG�
KXPDQ�SRSXODWLRQ�FKDQJH�PD\�LPSDFW�ZDWHU�
DYDLODELOLW\�DQG�FDUERQ�VHTXHVWUDWLRQ�DW�WKH�
ZDWHUVKHG�OHYHO�DQG�DFURVV�WKH�ORZHU��
���8QLWHG�6WDWHV�DQG�0H[LFR��

:KR�XVHV�LW"
1DWXUDO�UHVRXUFH�SODQQHUV�DQG�PDQDJHUV�XVH�
LQIRUPDWLRQ�JHQHUDWHG�E\�:D66,�WR�PDNH�
LQIRUPHG�GHFLVLRQV�DERXW�ZDWHU�VXSSOLHV�LQ�
OLJKW�RI�FOLPDWLF��HFRQRPLF��DQG�GHPRJUDSKLF�
FKDQJH��(GXFDWRUV��UHVHDUFKHUV��DQG�
QRQJRYHUQPHQWDO�RUJDQL]DWLRQV�FDQ�DOVR�XVH�
:D66,�WR�JDLQ�LQVLJKW�LQWR�WKH�HIIHFWV�RI�JOREDO�
FKDQJH�RQ�ZDWHU�DQG�FDUERQ�

9LVLW�ZZZ�IRUHVWWKUHDWV�RUJ�UHVHDUFK�WRROV�ZDVVL�WR�OHDUQ�
PRUH�DQG�EHJLQ�H[SORULQJ�:D66,�

501�50�#0550.��*OTUSVNFOUT�PO�UIJT�UPXFS�DPMMFDU�EBUB�GPS�
8B44*�NPEFMT��NBQ�HFOFSBUFE�CZ�8B44*�TIPXJOH�
QSFEJDUFE�BWFSBHF�BOOVBM�TVSGBDF�XBUFS�TVQQMZ��
JOUFSOBUJPOBM�PSHBOJ[BUJPOT�VTF�8B44*�UP�IFMQ�EFWFMPQ�
DPOTFSWBUJPO�TUSBUFHJFT�

4XDQWLI\LQJ�:DWHU�6XSSO\�IURP�)RUHVWHG�/DQGV
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:D66,�LV�DQ�LQWHJUDWHG�PRQWKO\�ZDWHU�EDODQFH�DQG�
ÀRZ�URXWLQJ�PRGHO�WKDW�VLPXODWHV�WKH�IXOO�K\GURORJLF�
F\FOH�IRU�HDFK�RI����ODQG�FRYHU�FODVVHV�DW�WKH�+8&���
VFDOH��¿J�����XVLQJ�UHDGLO\�DYDLODEOH�QDWLRQDO�VFDOH�
GDWDEDVHV�GHVFULELQJ�VRLO�SURSHUWLHV��ODQG�FRYHU��DQG�
PRQWKO\�SUHFLSLWDWLRQ�DQG�WHPSHUDWXUH��WDEOH�����(DFK�
GDWDEDVH�ZDV�UHVFDOHG�IURP�LWV�QDWLYH�UHVROXWLRQ�WR�
WKH�+8&���VFDOH�XVLQJ�DQ�DUHD�ZHLJKWHG�DYHUDJLQJ�
VFKHPH�LQ�D�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHP��*,6���
,Q�:D66,��SUHFLSLWDWLRQ�LV�SDUWLWLRQHG�LQWR�UDLQ�DQG�
VQRZ�XVLQJ�DQ�DLU�WHPSHUDWXUH�EDVHG�FRQFHSWXDO�
VQRZ�DFFXPXODWLRQ�DQG�PHOW�PRGHO��0F&DEH�
DQG�:RORFN��������7KH�:D66,�PRGHO�FRPSXWHV�
PRQWKO\�LQ¿OWUDWLRQ��VXUIDFH�UXQRII��VRLO�PRLVWXUH��
DQG�EDVHÀRZ�SURFHVVHV�IRU�HDFK�+8&�ZDWHUVKHG�
ODQG�FRYHU�XVLQJ�DOJRULWKPV�RI�WKH�6DFUDPHQWR�
6RLO�0RLVWXUH�$FFRXQWLQJ�0RGHO��%XUQDVK�������
%XUQDVK�DQG�RWKHUV��������7KH�VRLO�SUR¿OH�LV�GLYLGHG�
LQWR�D�UHODWLYHO\�WKLQ�XSSHU�OD\HU�DQG�D�PXFK�WKLFNHU�

ORZHU�OD\HU�ZKLFK�VXSSOLHV�PRLVWXUH�WR�PHHW�WKH�
HYDSRWUDQVSLUDWLRQ��(7��GHPDQGV��.RUHQ�DQG�RWKHUV�
�������(DFK�OD\HU�FRQVLVWV�RI�WHQVLRQ�ZDWHU�VWRUDJH�
�L�H���EHWZHHQ�VRLO�ZDWHU�WHQVLRQV�RI�¿HOG�FDSDFLW\�
DQG�WKH�SODQW�ZLOWLQJ�SRLQW��DQG�IUHH�ZDWHU�VWRUDJH�
�L�H���VRLO�ZDWHU�WHQVLRQ�JUHDWHU�WKDQ�¿HOG�FDSDFLW\��
WKDW�LQWHUDFW�WR�JHQHUDWH�VXUIDFH�UXQRII��ODWHUDO�ZDWHU�
PRYHPHQW�IURP�WKH�XSSHU�VRLO�OD\HU�WR�WKH�VWUHDP�
�LQWHUÀRZ���SHUFRODWLRQ�IURP�WKH�XSSHU�VRLO�OD\HU�
WR�WKH�ORZHU�VRLO�OD\HU��DQG�ODWHUDO�ZDWHU�PRYHPHQW�
IURP�WKH�ORZHU�VRLO�OD\HU�WR�WKH�VWUHDP��EDVHÀRZ��
�¿J������7KH�PRQWKO\�(7�GHPDQG�LV�FRPSXWHG�LQ�
:D66,�DV�D�IXQFWLRQ�RI�SRWHQWLDO�(7��+DPRQ��������
SUHFLSLWDWLRQ��DQG�OHDI�DUHD�LQGH[�XVLQJ�HPSLULFDO�
UHODWLRQVKLSV�GHULYHG�IURP�PXOWLVLWH�HGG\�FRYDULDQFH�
PHDVXUHPHQWV��6XQ�DQG�RWKHUV�����D��6XQ�DQG�RWKHUV�
����E���6WRUDJH�DQG�(7�IRU�LPSHUYLRXV�FRYHU�LQ�
HDFK�+8&���DUH�DVVXPHG�WR�EH�QHJOLJLEOH��WKXV��DOO�
SUHFLSLWDWLRQ�IDOOLQJ�RQ�WKH�LPSHUYLRXV�SRUWLRQ�RI�D�

)LJXUH���4DIFNBUJD�EJBHSBN�JMMVTUSBUJOH�UIF�IZESPMPHJDBM�QSPDFTTFT�TJNVMBUFE�
CZ�UIF�8BUFS�4VQQMZ�4USFTT�*OEFY�.PEFM�	8B44*
��8B44*�VTFT�OBUJPOBM�TDBMF�
EBUBCBTFT�UP�QSFEJDU�XBUFS�TVQQMZ�PWFS�UIF�DPOUFSNJOPVT�6�4��BU�UIF�)6$���TDBMF��
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ZDWHUVKHG�IRU�D�JLYHQ�PRQWK�LV�DVVXPHG�WR�JHQHUDWH�
VXUIDFH�UXQRII�LQ�WKH�VDPH�PRQWK�DQG�LV�URXWHG�
GLUHFWO\�WR�WKH�ZDWHUVKHG�RXWOHW��:DWHU�\LHOG�IRU�HDFK�
+8&���LV�FRPSXWHG�DV�WKH�VXP�RI�VXUIDFH�UXQRII�
IURP�SHUYLRXV�DQG�LPSHUYLRXV�VXUIDFHV��LQWHUÀRZ��
DQG�EDVHÀRZ�IURP�DOO�ODQG�FRYHU�W\SHV�LQ�HDFK�
+8&����:DWHU�\LHOG�LV�WKHQ�URXWHG�DQG�DFFXPXODWHG�
IURP�XSVWUHDP�WR�GRZQVWUHDP�+8&��V�DORQJ�WKH�
ULYHU�QHWZRUN�WR�HVWLPDWH�WKH�WRWDO�ZDWHU�VXSSO\�DW�
WKH�RXWOHW�RI�HDFK�+8&����1R�DQWKURSRJHQLF�ZDWHU�
XVH�ZDV�FRQVLGHUHG��DQG�WKH�PRGHO�ZDV�UXQ�XVLQJ�
RII�WKH�VKHOI�LQSXW�GDWDVHWV�ZLWKRXW�FDOLEUDWLRQ��

)RU�WKLV�DQDO\VLV��ZH�RYHUODLG�WKH�1)6�VXUIDFH�
RZQHUVKLS�SDUFHOV�RQ�WKH�+8&���ERXQGDULHV��WKH�
�����1DWLRQDO�/DQG�&RYHU�'DWDEDVH��1/&'���DQG�
WKH�0RGHUDWH�5HVROXWLRQ�,PDJLQJ�6SHFWURUDGLRPHWHU�
�02',6��OHDI�DUHD�LQGH[�PRGHO�LQSXWV�WR�PDNH�
DQ���WK�ODQG�FRYHU�FDWHJRU\�IRU�1)6�ODQGV��7KH�
1)6�VXUIDFH�RZQHUVKLS�SDUFHOV�GLIIHU�IURP�1)6�
DGPLQLVWUDWLYH�IRUHVW�ERXQGDULHV�LQ�WKDW�1)6�VXUIDFH�
RZQHUVKLS�SDUFHOV�FRQWDLQ�RQO\�WKRVH�SDUFHOV�
RZQHG�E\�WKH�1)6�ZKHUHDV�WKH�1)6�DGPLQLVWUDWLYH�
ERXQGDULHV�LQFOXGH�DOO�ODQGV�ZLWKLQ�WKH�EURDG�
MXULVGLFWLRQ�RI�D�JLYHQ�QDWLRQDO�IRUHVW�UHJDUGOHVV�
RI�ZKHWKHU�RU�QRW�WKH�1)6�RZQV�WKH�ODQG��$V�ZH�
ZHUH�LQWHUHVWHG�LQ�TXDQWLI\LQJ�WKH�LPSRUWDQFH�RI�

6WDWH�DQG�SULYDWH�IRUHVWHG�ODQGV�IRU�ZDWHU�VXSSO\�LQ�
DGGLWLRQ�WR�1)6�ODQGV��ZH�FRQVLGHUHG�WKH�UHPDLQLQJ�
6WDWH��SULYDWH��DQG�VPDOO�DPRXQW�RI�RWKHU�)HGHUDOO\�
RZQHG�IRUHVWHG�ODQGV�DIWHU�WKH�1)6�ODQGV�RYHUOD\�WR�
UHDVRQDEO\�UHSUHVHQW�6WDWH�DQG�SULYDWH�IRUHVWV��:H�
UHYLVHG�WKH�:D66,�ÀRZ�URXWLQJ�DOJRULWKP�WR�WUDFN�
ZDWHU�ÀRZ�IURP�1)6��¿J�����DQG�6WDWH�DQG�SULYDWH�
IRUHVW�ODQG�FRYHU�FODVVHV�WKURXJK�WKH�ULYHU�QHWZRUN��
7KH�:D66,�PRGHO�ZDV�UXQ�DW�D�PRQWKO\�WLPH�VWHS�
IURP������WR������RYHU�WKH�+8&���ZDWHUVKHGV�LQ�
DQG�XSVWUHDP�RI�WKH����6RXWKHUQ�6WDWHV�LQ�5���7KH�
WLPH�SHULRG�EHWZHHQ������DQG������ZDV�VHOHFWHG�
EHFDXVH�LW�URXJKO\�FRUUHVSRQGHG�WR�WKH�FROOHFWLRQ�
GDWHV�RI�WKH�ODQG�FRYHU�DQG�OHDI�DUHD�LQGH[�LQSXW�
GDWDEDVHV��DV�ZHOO�DV�WKH�HVWLPDWHV�RI�GULQNLQJ�
ZDWHU�SRSXODWLRQ�VHUYHG��GLVFXVVHG�EHORZ���7KH�
PHDQ�DQQXDO�GLVFKDUJH��WKH�IUDFWLRQ�RI�PHDQ�DQQXDO�
GLVFKDUJH�IURP�1)6�ODQG��DQG�WKH�IUDFWLRQ�RI�
GLVFKDUJH�IURP�6WDWH�DQG�SULYDWH�IRUHVW�ODQG�ZHUH�
FRPSXWHG�IRU�HDFK�+8&���LQ�WKH�VRXWKHUQ�UHJLRQ��
7KH�PRGHO�ZDV�H[HFXWHG�FRQVLGHULQJ�WKH�FRPELQHG�
FRQWULEXWLRQ�WR�ZDWHU�VXSSO\�IURP�DOO�1)6�ODQGV�LQ�
DQG�XSVWUHDP�RI�WKH����6RXWKHUQ�6WDWHV��DQG�DOVR�
LQGLYLGXDOO\�IRU�HDFK�RI�WKH����1DWLRQDO�)RUHVWV���
��1DWLRQDO�*UDVVODQGV��DQG�WKH�/DQG�%HWZHHQ�WKH�
/DNHV�1DWLRQDO�5HFUHDWLRQ�$UHD�PDQDJHG�E\�WKH�
)RUHVW�6HUYLFH�5���

7DEOH��³'DWD�LQSXWV�IRU�WKH�:DWHU�6XSSO\�6WHVV�,QGH[��:D66,��PRGHO

'DWD�GDWDEDVH 6RXUFH 5HVROXWLRQ 7LPH�
SHULRG

4PJM�QSPQFSUJFT�
45"54(0�CBTFE�4BDSBNFOUP�4PJM�.PJTUVSF�"DDPVOUJOH��
.PEFM�TPJM�QBSBNFUFST�BOE�/0""�/84�)ZESPMPHZ��
-BCPSBUPSZ��0GmDF�PG�)ZESPMPHJD�%FWFMPQNFOU�

��9���LN�HSJE o

-BOE�DPWFS�EJTUSJCVUJPO /BUJPOBM�-BOE�$PWFS�%BUBCBTF�GPS�UIF�DPOUFSNJOPVT�
6OJUFE�4UBUFT�	IUUQ���NSMD�HPW�OMDE��@EBUB�QIQ
 ���9����N�HSJE ����

/BUJPOBM�'PSFTU�4ZTUFN�
MBOET�

64'4�"VUPNBUFE�-BOET�1SPHSBN�-BOE�4UBUVT�3FDPSE�
4ZTUFN�TVSGBDF�PXOFSTIJQ�QBSDFMT�	CBTJD�PXOFSTIJQ
��
	IUUQ���GTHFPEBUB�GT�GFE�VT�WFDUPS�MTST�QIQ


QBSDFM ����

.POUIMZ�NFBO�MFBG�BSFB�
JOEFY�CZ�MBOE�DPWFS

.PEFSBUF�3FTPMVUJPO�*NBHJOH�4QFDUSPSBEJPNFUFS�	.0%*4
��
	IUUQ���NPEJT�HTGD�OBTB�HPW�
 ��9���LN�HSJE ����o����

$MJNBUF�	NPOUIMZ�
QSFDJQJUBUJPO�BOE�
UFNQFSBUVSF


13*4.�$MJNBUF�(SPVQ�
	IUUQ���XXX�QSJTN�PSFHPOTUBUF�FEV�
 ��9���LN�HSJE ����o����

3JWFS�OFUXPSL /BUJPOBM�)ZESPHSBQIZ�%BUBTFU�
	IUUQ���OIE�VTHT�HPW�EBUB�IUNM
 �������� o

8BUFSTIFE�CPVOEBSJFT 8BUFSTIFE�#PVOEBSZ�%BUBTFU��
	IUUQ���OIE�VTHT�HPW�XCE�IUNM


)6$����
	_���LN�
 o

o���*OQVU�EBUB�BTTVNFE�UP�CF�DPOTUBOU�PWFS�UJNF�
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:H�XVHG�WKH�8�6��(QYLURQPHQWDO�3URWHFWLRQ�
$JHQF\¶V��(3$��6DIH�'ULQNLQJ�:DWHU�,QIRUPDWLRQ�
6\VWHP��6':,6��GDWDEDVH��(3$�������WR�LGHQWLI\�
ORFDWLRQV��FRPPXQLWLHV��DQG�SRSXODWLRQ�VHUYHG�E\�
VXUIDFH�ZDWHU�DFURVV�WKH�6RXWK��¿J������7KH�6':,6�
FRQWDLQV�EDVLF�LQIRUPDWLRQ�RQ�ZDWHU�V\VWHPV�VXFK�DV�
WKHLU�QDPH��ORFDWLRQ��QXPEHU�RI�SHRSOH�VHUYHG��W\SH�
RI�V\VWHP��UHVLGHQWLDO�RU�RWKHU���DQG�FKDUDFWHULVWLFV�
RI�WKHLU�VRXUFH�ZDWHU��7KH�6':,6�LGHQWL¿HV�
DSSUR[LPDWHO\���������SXEOLF�ZDWHU�V\VWHPV�VHUYLQJ�
JUHDWHU�WKDQ�RU�HTXDO�WR����SHUVRQV�DQG�KDYLQJ�
JUHDWHU�WKDQ�RU�HTXDO�WR����VHUYLFH�FRQQHFWLRQV�IRU�
VXUIDFH�DQG�JURXQGZDWHU��6HOI�VXSSOLHG�JURXQGZDWHU�
ZHOOV²VXFK�DV�WKRVH�VHUYLQJ�VLQJOH�IDPLO\�
KRPHV²DUH�QRW�LQFOXGHG�LQ�WKH�GDWDEDVH��WKXV��
RXU�HVWLPDWHV�RI�WKH�SRSXODWLRQ�VHUYHG�E\�IRUHVWHG�
ODQGV�DUH�XQGHUHVWLPDWHG�DV�WKHVH�ZHOOV�DUH�OLNHO\�
JHWWLQJ�VRPH�ZDWHU�RULJLQDWLQJ�RQ�IRUHVWHG�ODQGV��
)RU�WKLV�DQDO\VLV��ZH�¿UVW�VFUHHQHG�WKH�LQWDNHV�
IRU�WKRVH�ORFDWHG�LQ�WKH����6RXWKHUQ�6WDWHV��WKHQ�
HOLPLQDWHG�WKRVH�ZLWK�REYLRXV�ORFDWLRQDO�HUURUV�DQG�
LQWDNHV�ZKHUH�WKH�SRSXODWLRQ�VHUYHG�DWWULEXWH�ZDV�
QRW�SRSXODWHG��6LPLODU�WR�:HLGQHU�DQG�7RGG���������
ZH�VHOHFWHG�LQWDNHV�WKDW�DUH�VHUYHG�E\�VXUIDFH�
ZDWHU�VRXUFHV�E\�LGHQWLI\LQJ�WKRVH�ZKRVH�VRXUFH�
ZDV�GHQRWHG�DV�³VXUIDFH�ZDWHU´�DQG�³JURXQGZDWHU�
XQGHU�WKH�LQÀXHQFH�RI�VXUIDFH�ZDWHU�́ �1R�LQWDNHV�
LQ�WKH�6':,6�ZKRVH�VRXUFH�ZDV�LGHQWL¿HG�DV�
VWULFWO\�³JURXQGZDWHU´�ZHUH�LQFOXGHG�LQ�RXU�DQDO\VLV�

EHFDXVH�ZH�FRXOG�QRW�EH�FHUWDLQ�RI�WKH�RULJLQ��L�H���
IRUHVWHG�ODQG�YV��QRQIRUHVWHG�ODQG��RI�JURXQGZDWHU�
VXSSOLHV�IRU�DQ\�JLYHQ�ZHOO�DW�WKLV�ODUJH�VFDOH��
'HSHQGLQJ�RQ�ORFDO�IDFWRUV�VXFK�DV�ZHOO�GHSWK��
HOHYDWLRQ�JUDGLHQWV��DQG�DTXLIHU�FKDUDFWHULVWLFV��
JURXQGZDWHU�PD\�RULJLQDWH�IURP�WKH�VDPH�ORFDWLRQ�
DW�ZKLFK�LW�LV�ZLWKGUDZQ��RU�LW�PD\�KDYH�RULJLQDWHG�
VRPH�GLVWDQFH�DZD\��%\�QRW�LQFOXGLQJ�JURXQGZDWHU�
ZHOOV��RXU�HVWLPDWHV�RI�WKH�SRSXODWLRQ�VHUYHG�E\�
IRUHVWHG�ODQGV�DUH�XQGHUHVWLPDWHG�DV�WKHVH�ZHOOV�DUH�
OLNHO\�JHWWLQJ�VRPH�ZDWHU�RULJLQDWLQJ�RQ�IRUHVWHG�
ODQGV��,Q�WKH�6':,6��WKH�SRSXODWLRQ�VHUYHG�LV�
DWWULEXWHG�WR�WKH�ZDWHU�V\VWHP��DQG�WKHUH�PD\�EH�
PXOWLSOH�LQWDNHV�ZLWK�GLIIHUHQW�ORFDWLRQV�LQ�WKDW�
ZDWHU�V\VWHP��,Q�VXFK�FDVHV�ZH�DVVXPHG�WKDW�WKH�
WRWDO�SRSXODWLRQ�VHUYHG�E\�WKH�ZDWHU�V\VWHP�ZDV�
GLYLGHG�HTXDOO\�DPRQJ�WKH�LQWDNHV�LQ�WKDW�V\VWHP��
$V�D�UHVXOW��VRPH�LQWDNHV�ZHUH�HVWLPDWHG�WR�VHUYH�
OHVV�WKDQ�WKH����SHUVRQ�PLQLPXP�SXEOLF�ZDWHU�
V\VWHP�WKUHVKROG�LQ�WKH�6':,6�GDWDEDVH��:H�
PDGH�QR�DWWHPSW�WR�FRUUHFW�HUURUV�LQ�ORFDWLRQDO�
DQG�SRSXODWLRQ�GDWD�LQ�WKH�6':,6�GDWDEDVH�XVLQJ�
ORFDOO\�FROOHFWHG�GDWD�EHFDXVH�LW�ZDV�QRW�SUDFWLFDO�WR�
GR�VR�DW�WKLV�ODUJH�VFDOH��7KH�¿QDO�GDWDEDVH�XVHG�LQ�
WKLV�DQDO\VLV�LQFOXGHG�������VXUIDFH�ZDWHU�LQWDNHV�LQ�
WKH�6RXWK��¿J�����VHUYLQJ�D�WRWDO�SRSXODWLRQ�RI��
�����PLOOLRQ�SHRSOH��ZKLFK�LV����SHUFHQW�RI�WKH�
QHDUO\�����PLOOLRQ�SHRSOH�OLYLQJ�LQ�WKH�UHJLRQ��8�6��
&HQVXV�%XUHDX�������

)LJXUH���5IF������TVSGBDF�XBUFS�JOUBLFT�JO�UIF�4PVUI�BOE�QPQVMBUJPO�TFSWFE�CZ�UIPTF�JOUBLFT��
*OUBLFT�BSF�TJ[FE�BOE�DPMPSFE�BDDPSEJOH�UP�UIF�QPQVMBUJPO�UIBU�EFQFOET�PO�XBUFS�GSPN�UIFTF�JOUBLFT�

'ULQNLQJ�:DWHU�,QWDNHV�DQG�3RSXODWLRQ�6HUYHG
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/LNH�RWKHU�VHPL�GLVWULEXWHG�K\GURORJLF�PRGHOV��
:D66,�SUHGLFWV�GLVFKDUJH�DW�WKH�RXWOHW�RI�HDFK�
PRGHOLQJ�XQLW��H�J���+8&���ZDWHUVKHGV��LQ�WKH�
ULYHU�QHWZRUN�DQG�FDQQRW�UHVROYH�WKH�DPRXQW�
RI�ZDWHU�SURYLGHG�E\�IRUHVWHG�ODQG�IRU�VSHFL¿F�
ORFDWLRQV�ZLWKLQ�HDFK�PRGHOLQJ�XQLW��:H�DVVXPHG�
WKDW�WKH�SURSRUWLRQ�RI�ZDWHU�IURP�IRUHVWHG�ODQGV�
DW�WKH�RXWOHW�RI�WKH�+8&���ZDWHUVKHG�LQ�ZKLFK�
HDFK�LQWDNH�ZDV�ORFDWHG�ZDV�UHSUHVHQWDWLYH�RI�WKDW�
IRU�WKH�DFWXDO�LQWDNH�ORFDWLRQ��7R�LPSURYH�WKLV�
HVWLPDWH�IRU�LQGLYLGXDO�LQWDNH�ORFDWLRQV��VPDOOHU�
GHOLQHDWHG�ZDWHUVKHGV�ZRXOG�EH�UHTXLUHG��ZKLFK�
ZRXOG�EH�LPSUDFWLFDO�IRU�DSSO\LQJ�DW�WKH�UHJLRQDO�
VFDOH��1R�DWWHPSW�ZDV�PDGH�WR�HOLPLQDWH�LQWDNHV�

SRVVLEO\�ORFDWHG�RQ�GUDLQDJHV�ZLWKLQ�+8&��V�
ZLWK�SHUFHQWDJH�RI�ZDWHU�VXSSO\�IURP�1)6�ODQGV�
WKDW�ZHUH�QRW�UHÀHFWLYH�RI�WKH�+8&���RXWOHW��,Q�
VRPH�FDVHV��LQWDNHV�ZHUH�ORFDWHG�LQ�FRYHV�RII�WKH�
PDLQ�VWHP�RI�ZDWHU�VXSSO\�UHVHUYRLUV��WKXV��WKH�
SURSRUWLRQ�RI�ZDWHU�IURP�IRUHVWHG�ODQGV�RQ�WKH�
UHVHUYRLU�PDLQ�VWHP�ZDV�PRUH�UHSUHVHQWDWLYH�WKDQ�
WKDW�RI�WKH�LQXQGDWHG�WULEXWDU\�LQ�ZKLFK�WKH�LQWDNH�
ZDV�ORFDWHG��:H�DVVXPHG�WKDW�WKHVH�LQWDNHV�ZHUH�
UHFHLYLQJ�VRXUFH�ZDWHU�ZLWK�WKH�VDPH�SURSRUWLRQ�RI�
ZDWHU�IURP�IRUHVWHG�ODQG�DV�WKDW�RI�WKH�¿UVW�+8&���
ZDWHUVKHG�GRZQVWUHDP�DQG�RQ�WKH�PDLQ�VWHP�RI�WKH�
ZDWHU�VXSSO\�UHVHUYRLU�

/LQNLQJ�:DWHU�IURP�)RUHVWHG�/DQGV�WR�'ULQNLQJ�:DWHU�,QWDNHV

$VSUJT�$SFFL�JO�/PSUI�$BSPMJOB�
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:DWHU�VXSSO\�LV�WKH�VXP�RI�WKH�ZDWHU�\LHOG�JHQHUDWHG�
LQ�DOO�+8&��V�XSVWUHDP�RI�D�JLYHQ�ORFDWLRQ�RQ�WKH�
ULYHU�QHWZRUN��7KH�+8&�ZDWHUVKHG�ULYHU�QHWZRUN�
ZDV�DSSDUHQW�LQ�WKH�VSDWLDO�YDULDELOLW\�RI�SUHGLFWHG�
����±�����PHDQ�DQQXDO�VXUIDFH�ZDWHU�VXSSO\��¿J������
UHÀHFWLQJ�WKH�LQÀXHQFH�RI�ERWK�FOLPDWH�UHJLPH�DQG�
XSVWUHDP�GUDLQDJH�DUHD��7KH�PHDQ�DQQXDO�VXUIDFH�
ZDWHU�VXSSO\�UDQJHG�IURP�QHDU�]HUR�LQ�+8&V�LQ�
DULG�ZHVW�7H[DV�WR�PRUH�WKDQ�����ELOOLRQ�P��\HDU�
DW�WKH�PRXWK�RI�WKH�0LVVLVVLSSL�5LYHU��:DWHU�\LHOG�
LV�JUHDWHVW�LQ�DUHDV�ZLWK�KLJK�SUHFLSLWDWLRQ�DQG�ORZ�
HYDSRWUDQVSLUDWLRQ��H�J���PRXQWDLQRXV�DUHDV�DQG�RU�DW�
QRUWKHUQ�ODWLWXGHV���DQG�LW�LV�ORZHVW�LQ�DUHDV�ZLWK�ORZ�
SUHFLSLWDWLRQ�DQG�KLJK�HYDSRWUDQVSLUDWLRQ��H�J���DULG�

ZHVW�7H[DV���)RU�H[DPSOH��+8&��������������LQ�WKH�
6RXWKHUQ�$SSDODFKLDQ�0RXQWDLQV�RI�ZHVWHUQ�1RUWK�
&DUROLQD�UHFHLYHG������PP�RI�SUHFLSLWDWLRQ�SHU�\HDU�
RQ�DYHUDJH�ZLWK������PP�����SHUFHQW��SUHGLFWHG�
WR�H[LW�WKH�ZDWHUVKHG�DV�ZDWHU�\LHOG��0HDQZKLOH��
+8&��������������LQ�DULG�ZHVW�7H[DV�UHFHLYHG�
����PP�RI�SUHFLSLWDWLRQ�SHU�\HDU�ZLWK�RQO\�����PP�
�����SHUFHQW��OHDYLQJ�WKH�ZDWHUVKHG�DV�ZDWHU�\LHOG�
DQG����SHUFHQW�ORVW�DV�HYDSRWUDQVSLUDWLRQ��(YHQ�
ZLWK�WKH�VDPH�DPRXQW�RI�DQQXDO�SUHFLSLWDWLRQ��ZDWHU�
\LHOG�YDULHV�DFURVV�WKH�6RXWK�GXH�WR�GLIIHUHQFHV�
LQ�HYDSRWUDQVSLUDWLRQ�GULYHQ�E\�GLIIHUHQFHV�
LQ�HYDSRUDWLYH�HQHUJ\��)RU�H[DPSOH��+8&�
�������������DORQJ�WKH�*XOI�&RDVW�LQ�VRXWKHUQ�

)LJXUH���1SFEJDUFE�����o�����NFBO�BOOVBM�XBUFS�TVQQMZ�JO�NJMMJPOT�PG�DVCJD�NFUFST�QFS�ZFBS�CZ����EJHJU�
	TJYUI�MFWFM
�IZESPMPHJD�VOJU�DPEF�	)6$
�XBUFSTIFE�GPS�UIPTF�XBUFSTIFET�TVQQMZJOH�XBUFS�UP�UIF�4PVUI��
)6$T�BSF�DPMPSFE�CZ�UIF�NBHOJUVEF�PG�BWBJMBCMF�XBUFS�TVQQMZ�BU�UIF�)6$�PVUMFU��

8BUFS�ZJFME�JT�HSFBUFTU�JO�BSFBT�XJUI�IJHI�QSFDJQJUBUJPO��
BOE�MPX�FWBQPUSBOTQJSBUJPO�BOE�JU�JT�MPXFTU�JO�BSFBT�XJUI�MPX��

QSFDJQJUBUJPO�BOE�IJHI�FWBQPUSBOTQJSBUJPO���

5HVXOWV
:DWHU�6XSSO\�IURP�)RUHVWHG�/DQGV
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$ODEDPD�����SHUFHQW�IRUHVWHG��UHFHLYHG������PP�RI�
SUHFLSLWDWLRQ�SHU�\HDU�ZLWK�����PP�����SHUFHQW���
OHDYLQJ�WKH�ZDWHUVKHG�DV�ZDWHU�\LHOG��ZKLOH�+8&�
�������������LQ�ZHVWHUQ�1RUWK�&DUROLQD�����SHUFHQW�
IRUHVWHG��UHFHLYHG�VLPLODU�SUHFLSLWDWLRQ�������PP��
ZLWK�����PP�����SHUFHQW��OHDYLQJ�WKH�ZDWHUVKHG�DV�
ZDWHU�\LHOG��$OWKRXJK�IRUHVWV�JHQHUDOO\�KDYH�KLJKHU�
UDWHV�RI�HYDSRWUDQVSLUDWLRQ�WKDQ�RWKHU�ODQG�FRYHU�
W\SHV��ZDWHU�\LHOG�IURP�IRUHVW�ODQGV�LV�JHQHUDOO\�
KLJKHU�EHFDXVH�WKH\�RFFXU�LQ�DUHDV�ZLWK�VXI¿FLHQW�
SUHFLSLWDWLRQ�WR�VXSSRUW�WKHLU�JURZWK��$FURVV�WKH�
ODQG�DUHD�LQ�DQG�XSVWUHDP�RI�WKH����6RXWKHUQ�
6WDWHV��WKH�+8&��V�ZLWK�PRUH�WKDQ����SHUFHQW�
IRUHVW�FRYHU��Q �������+8&��V��KDG����SHUFHQW�
KLJKHU�PHDQ�DQQXDO�SUHFLSLWDWLRQ�����SHUFHQW�KLJKHU�
HYDSRWUDQVSLUDWLRQ��DQG����SHUFHQW�KLJKHU�ZDWHU�
\LHOG�WKDQ�WKRVH�+8&��V�ZLWK�OHVV�WKDQ����SHUFHQW�
IRUHVW�FRYHU��Q �������+8&��V��

:DWHU�VXSSO\�RULJLQDWLQJ�RQ�ERWK�1)6�DQG�6WDWH�
DQG�SULYDWH�IRUHVW�ODQGV�PDNHV�VLJQL¿FDQW�DQG�
GLVSURSRUWLRQDWH�FRQWULEXWLRQV�WR�WRWDO�ZDWHU�VXSSO\�
DFURVV�WKH�6RXWK��WDEOH����¿J������1)6�

ODQGV�LQ�WKH����6RXWKHUQ�6WDWHV�RI�)RUHVW�6HUYLFH�
5��PDNH�XS�����SHUFHQW�RI�WKH�WRWDO�ODQG�DUHD�EXW�
FRQWULEXWH�����SHUFHQW�����ELOOLRQ�P��\HDU��RI�WKH�
����ELOOLRQ�P��\HDU�WRWDO�DYDLODEOH�ZDWHU�VXSSO\�
JHQHUDWHG�LQ�WKH�UHJLRQ��6WDWH�DQG�SULYDWH�IRUHVWV�
PDNH�XS������SHUFHQW�RI�WKH�WRWDO�ODQG�DUHD�LQ�WKH�
���6RXWKHUQ�6WDWHV�DQG�DFFRXQW�IRU������SHUFHQW�
�����ELOOLRQ�P��\HDU��RI�WKH�WRWDO�ZDWHU�VXSSO\��
&RQWULEXWLRQV�RI�IRUHVWHG�ODQGV�WR�WKH�WRWDO�ZDWHU�
VXSSO\�DUH�VLPLODU�ZKHQ�FRQVLGHULQJ�5��DQG�DUHDV�
XSVWUHDP��WDEOH�����6WDWH�DQG�SULYDWH�IRUHVW�ODQGV�
SURYLGH�PRUH�WKDQ����SHUFHQW�RI�WKH�ZDWHU�VXSSO\�
IRU�D�VLJQL¿FDQW�SRUWLRQ�RI�WKH�6RXWK��LQFOXGLQJ�WKH�
KLJKO\�SRSXODWHG�PHWURSROLWDQ�DUHDV�LQ�WKH�3LHGPRQW�
UHJLRQ�H[WHQGLQJ�DFURVV�WKH�6WDWHV�RI�9LUJLQLD��1RUWK�
&DUROLQD��6RXWK�&DUROLQD��*HRUJLD��DQG�$ODEDPD�
�¿J���%���$OWKRXJK�WKH�SHUFHQWDJH�RI�WRWDO�DQQXDO�
ZDWHU�VXSSO\�RULJLQDWLQJ�RQ�1)6�ODQGV�PD\�EH�ORZ�
�����SHUFHQW��IRU�WKH�UHJLRQ�DV�D�ZKROH��WKH�UROH�1)6�
ODQGV�SOD\�LQ�SURYLGLQJ�ZDWHU�VXSSO\�LV�PXFK�PRUH�
VLJQL¿FDQW�ORFDOO\�IRU�WKRVH�DUHDV�LQ�DQG�LPPHGLDWHO\�
GRZQVWUHDP�RI�1)6�ODQGV��DV�LQGLFDWHG�E\�WKH�
ORFDOL]HG�RUDQJH��SXUSOH��DQG�UHG�DUHDV�LQ�¿JXUH��$��

7DEOH��³6XPPDU\�RI�ZDWHU�VXSSO\�IURP�IRUHVWHG�ODQGV�VHUYLQJ�GULQNLQJ�ZDWHU�LQWDNHV�LQ�WKH�6RXWK

5HJLRQ

7KH����6RXWKHUQ�6WDWHV��
RI�86)6�5�

/DQG�DUHD�LQ�DQG�
XSVWUHDP�RI�WKH��

���6RXWKHUQ�6WDWHV

5PUBM�MBOE�BSFB�	NJMMJPO�LN�
 ��� ���

1FSDFOUBHF�PG�UPUBM�MBOE�BSFB�JO�/'4�MBOE�	�
 ��� ���

1FSDFOUBHF�PG�UPUBM�MBOE�BSFB�JO�4UBUF�BOE�QSJWBUF�GPSFTU�
MBOE�	�
 ���� ����

.FBO�UPUBM�BOOVBM�XBUFS�TVQQMZ�	CJMMJPO�N��ZFBS
 ����	����
D �����	����
D

.FBO�QFSDFOUBHF�PG�UPUBM�BOOVBM�XBUFS�TVQQMZ�PSJHJOBUJOH�
PO�/BUJPOBM�'PSFTU�4ZTUFN�MBOE�	�
 ����	���
D ����	���
D

.FBO�QFSDFOUBHF�PG�UPUBM�BOOVBM�XBUFS�TVQQMZ�PSJHJOBUJOH�
PO�4UBUF�BOE�QSJWBUF�GPSFTU�MBOE�	�
 �����	���
D �����	���
D

D�/VNCFST�JO�QBSFOUIFTFT�BSF�UIF�TUBOEBSE�FSSPS�GPS�UIF�NFBO�WBMVFT�BDSPTT�UIF����ZFBS�NPEFM�TJNVMBUJPO�

/'4�MBOET�JO�UIF�4PVUI�DPOUSJCVUFE����CJMMJPO�N��ZFBS�
UP�UIF�UPUBM�BWBJMBCMF�TVSGBDF�XBUFS�TVQQMZ�BOE�4UBUF�BOE�QSJWBUF��

GPSFTU�MBOET�DPOUSJCVUFE�����CJMMJPO�N��ZFBS�
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)LJXUH���1SPQPSUJPO�PG�UIF�UPUBM�����o�����NFBO�BOOVBM�XBUFS�TVQQMZ�PSJHJOBUJOH�PO�	"
�/BUJPOBM�'PSFTU�4ZTUFN�
	/'4
�MBOET�BOE�	#
�4UBUF�BOE�QSJWBUF�GPSFTU�MBOET�CZ�IZESPMPHJD�VOJU�DPEF�	)6$
�XBUFSTIFE��8BUFS�TVQQMZ�JT�UIF�
UPUBM�BNPVOU�PG�TVSGBDF�XBUFS�BWBJMBCMF�BU�UIF�PVUMFU�PG�FBDI�)6$�XBUFSTIFE�JODMVEJOH�nPX�BDDVNVMBUFE�GSPN�
)6$T�VQTUSFBN��5IF����EJHJU�	TJYUI�MFWFM
�)6$�XBUFSTIFET�BSF�DPMPSFE�BDDPSEJOH�UP�UIF�GSBDUJPO�PG�UPUBM�XBUFS�
TVQQMZ�BU�UIF�XBUFSTIFE�PVUMFU�UIBU�PSJHJOBUFE�PO�/'4�PS�4UBUF�BOE�QSJWBUF�GPSFTU�MBOET�
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��

7KH�SRSXODWLRQ�LQ�WKH�6RXWK�LV�VHUYHG�E\�ZDWHU�
IURP�IRUHVWV�WR�GLIIHUHQW�H[WHQWV�GHSHQGLQJ�RQ�
WKH�VL]H�RI�WKH�FRPPXQLWLHV�DQG�WKHLU�SUR[LPLW\�
WR�IRUHVWHG�ODQGV��¿J������7KH�FRQWULEXWLRQ�RI�
1)6�ODQGV�DQG�6WDWH�DQG�SULYDWH�IRUHVW�ODQGV�LQ�
SURYLGLQJ�VXUIDFH�GULQNLQJ�ZDWHU�VXSSO\�ZDV�
HYDOXDWHG�RYHU�WZR�H[WHQWV��)LUVW��ZH�FRQVLGHUHG�

WKH�FRQWULEXWLRQ�RI�DOO�1)6�ODQGV�DQG�6WDWH�DQG�
SULYDWH�IRUHVW�ODQGV�ERWK�LQ�DQG�XSVWUHDP�RI�WKH�
���6RXWKHUQ�6WDWHV��6HFRQG��ZH�FRQVLGHUHG�WKH�
FRQWULEXWLRQ�RI�RQO\�WKH�1)6�ODQGV�DQG�6WDWH�DQG�
SULYDWH�IRUHVW�ODQGV�LQ�WKH����6RXWKHUQ�6WDWHV��
7KH�UHVXOWV�RI�ERWK�H[WHQWV�DUH�GLVFXVVHG�RQ�WKH�
IROORZLQJ�SDJHV�

��

��

��
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3RSXODWLRQ�DQG�&RPPXQLWLHV�6HUYHG�E\�:DWHU�IURP�)RUHVWHG�/DQGV

)LJXUH���1PQVMBUJPO�TFSWFE�CZ�EJGGFSFOU�QSPQPSUJPOT�PG�XBUFS�PSJHJOBUJOH�PO�	"
�/BUJPOBM�'PSFTU�4ZTUFN�
	/'4
�MBOET�BOE�	#
�4UBUF�BOE�QSJWBUF�GPSFTU�MBOET��#MVF�CBST�BSF�UIF�QPQVMBUJPO�TFSWFE�CZ�XBUFS�
PSJHJOBUJOH�PO�BMM�4UBUF�BOE�QSJWBUF�GPSFTU�MBOET�BOE�/'4�MBOET�JO�BOE�VQTUSFBN�PG�UIF����4PVUIFSO�4UBUFT�
PG�UIF�64'4�3FHJPO����SFE�CBST�BSF�UIF�QPQVMBUJPO�TFSWFE�CZ�XBUFS�PSJHJOBUJOH�PO�4UBUF�BOE�QSJWBUF�GPSFTU�
BOE�/'4�MBOET�JO�UIF����4PVUIFSO�4UBUFT�POMZ�
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:DWHU�IURP�DOO�IRUHVWHG�ODQGV�LQ�DQG�XSVWUHDP�
RI�WKH����6RXWKHUQ�6WDWHV²7KH�1)6�ODQGV�LQ�
DQG�XSVWUHDP�RI�WKH����6RXWKHUQ�6WDWHV�SURYLGHG�
VRPH�GULQNLQJ�ZDWHU�VXSSO\��PRUH�WKDQ���SHUFHQW�RI�
WKH�WRWDO�VXSSO\��IRU������PLOOLRQ�SHRSOH�LQ�WKH�6RXWK��
UHSUHVHQWLQJ����SHUFHQW�RI�WKH������PLOOLRQ�WRWDO�
SRSXODWLRQ�VHUYHG�E\�VXUIDFH�ZDWHU�LQ�WKH�UHJLRQ��
�¿J���$���6LPLODUO\�������PLOOLRQ�SHRSOH�UHFHLYHG�VRPH�
DPRXQW�RI�WKHLU�GULQNLQJ�ZDWHU�VXSSO\�IURP�6WDWH�DQG�
SULYDWH�IRUHVW�ODQGV��¿J���%���$SSUR[LPDWHO\��
����PLOOLRQ�SHRSOH�LQ�WKH�6RXWK�UHFHLYH�PRUH�WKDQ��
���SHUFHQW�RI�WKHLU�GULQNLQJ�ZDWHU�IURP�1)6�ODQGV�LQ�
DQG�XSVWUHDP�RI�WKH����6RXWKHUQ�6WDWHV��2I�WKH��
������VXUIDFH�ZDWHU�LQWDNHV�LQ�WKH�6RXWK���
������LQWDNHV�VHUYH�WKH������PLOOLRQ�UHFHLYLQJ�VRPH�
SRUWLRQ�RI�WKHLU�VRXUFH�ZDWHU�IURP�1)6�ODQGV��ZKLOH�
����LQWDNHV�VHUYLQJ�����PLOOLRQ�UHFHLYH�PRUH�WKDQ�
���SHUFHQW�RI�VRXUFH�ZDWHU�IURP�1)6�ODQGV�LQ�DQG�

XSVWUHDP�RI�WKH����6RXWKHUQ�6WDWHV��)RU�6WDWH�DQG�
SULYDWH�IRUHVW�ODQGV��������LQWDNHV�VHUYH������PLOOLRQ�
UHFHLYLQJ�VRPH�SRUWLRQ�RI�WKHLU�VRXUFH�ZDWHU�IURP�
6WDWH�DQG�SULYDWH�IRUHVW�ODQGV�LQ�DQG�XSVWUHDP�RI�
WKH����6RXWKHUQ�6WDWHV��7KRVH�LQWDNHV�UHFHLYLQJ�
VLJQL¿FDQW�FRQWULEXWLRQV�E\�1)6�ODQG�WR�WKHLU�WRWDO�
ZDWHU�VXSSO\�DUH�JHQHUDOO\�ORFDWHG�LPPHGLDWHO\�
GRZQVWUHDP�RI�1)6�ODQGV��¿J������6RPH�VXUIDFH�
ZDWHU�LQWDNHV�VHUYLQJ�ODUJH�SRSXODWLRQV�DQG�
UHFHLYLQJ�PRUH�WKDQ����SHUFHQW�RI�WKHLU�ZDWHU�VXSSO\�
IURP�1)6�ODQGV�LQFOXGH�WKH�IROORZLQJ����RI���LQWDNHV�
VHUYLQJ�/\QFKEXUJ��9$�ZLWK��������SHRSOH�VHUYHG���
��RI���LQWDNHV�VHUYLQJ�-RKQVRQ�&LW\��71�ZLWK��
�������SHRSOH�VHUYHG����RI���LQWDNHV�VHUYLQJ�/LWWOH�
5RFN��$5�ZLWK���������SHRSOH�VHUYHG����RI���LQWDNHV�
VHUYLQJ�%LUPLQJKDP��$/�ZLWK���������SHRSOH�
VHUYHG��DQG���LQWDNH�VHUYLQJ�+LFNRU\��1&�ZLWK�
�������SHRSOH�VHUYHG��¿J�����

)LJXUH���*OUBLFT�	CMBDL�DJSDMFT
�MPDBUFE�JO�IZESPMPHJD�VOJU�DPEF�	)6$��
�XBUFSTIFET�	DPMPSFE�BSFBT
�XIFSF�TPNF�
BNPVOU�PG�TPVSDF�XBUFS�PSJHJOBUFE�PO�/BUJPOBM�'PSFTU�4ZTUFN�	/'4
�MBOET�JODMVEJOH�UIPTF�/'4�MBOET�PVUTJEF�PG�
'PSFTU�4FSWJDF�3FHJPO����4PNF�TVSGBDF�XBUFS�JOUBLFT�TFSWJOH�MBSHF�QPQVMBUJPOT�BOE�SFDFJWJOH�NPSF�UIBO����QFSDFOU�
PG�UIFJS�XBUFS�TVQQMZ�GSPN�/'4�MBOET�BSF�OPUFE�PO�UIF�NBQ��



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

��

:DWHU�IURP�IRUHVWHG�ODQGV�LQ�WKH����6RXWKHUQ�
6WDWHV�RQO\²7KH�1)6�ODQGV�LQ�WKH����6RXWKHUQ�
6WDWHV�SURYLGHG�VRPH�GULQNLQJ�ZDWHU�VXSSO\��PRUH�
WKDQ���SHUFHQW�RI�WKH�WRWDO�VXSSO\��IRU������PLOOLRQ�
SHRSOH�LQ�WKH�6RXWK��UHSUHVHQWLQJ����SHUFHQW�RI�WKH�
�����PLOOLRQ�WRWDO�SRSXODWLRQ�VHUYHG�E\�VXUIDFH�
ZDWHU�LQ�WKH�UHJLRQ��¿J���$���6LPLODUO\�������PLOOLRQ�
SHRSOH�UHFHLYHG�VRPH�DPRXQW�RI�WKHLU�GULQNLQJ�
ZDWHU�VXSSO\�IURP�6WDWH�DQG�SULYDWH�IRUHVW�ODQGV��¿J��
�%���$SSUR[LPDWHO\�����PLOOLRQ�SHRSOH�LQ�WKH�6RXWK�
UHFHLYH�PRUH�WKDQ����SHUFHQW�RI�WKHLU�GULQNLQJ�ZDWHU�
IURP�1)6�ODQGV�ORFDWHG�ZLWKLQ�WKH����6RXWKHUQ�
6WDWHV��2I�WKH�������VXUIDFH�ZDWHU�LQWDNHV�LQ�WKH�
6RXWK��������LQWDNHV�VHUYH�WKH������PLOOLRQ�UHFHLYLQJ�
VRPH�SRUWLRQ�RI�WKHLU�VRXUFH�ZDWHU�IURP�1)6�ODQGV��
ZKLOH�����LQWDNHV�VHUYLQJ�����PLOOLRQ�UHFHLYH�PRUH�
WKDQ����SHUFHQW�RI�VRXUFH�ZDWHU�IURP�1)6�ODQGV��)RU�
6WDWH�DQG�SULYDWH�IRUHVW�ODQGV��������LQWDNHV�VHUYH�
�����PLOOLRQ�SHRSOH�UHFHLYLQJ�VRPH�SRUWLRQ�RI�WKHLU�
VRXUFH�ZDWHU�IURP�6WDWH�DQG�SULYDWH�IRUHVW�ODQGV�LQ�
WKH����6RXWKHUQ�6WDWHV�

,Q�DGGLWLRQ�WR�HYDOXDWLQJ�WKH�FRQWULEXWLRQ�RI�
ZDWHU�VXSSO\�IURP�DOO�1)6�ODQGV�FROOHFWLYHO\��ZH�
HYDOXDWHG�WKH�LQGLYLGXDO�FRQWULEXWLRQ�IRU�HDFK�RI�
WKH����1DWLRQDO�)RUHVWV����1DWLRQDO�*UDVVODQGV��
DQG�WKH�/DQG�%HWZHHQ�WKH�/DNHV�1DWLRQDO�
5HFUHDWLRQ�$UHD�PDQDJHG�E\�WKH�)RUHVW�6HUYLFH�
5��LQ�WKH����6RXWKHUQ�6WDWHV��7R�DFFRPSOLVK�
WKLV�REMHFWLYH�ZH�FUHDWHG�XQLTXH�PRGHO�LQSXW�
GDWDEDVHV��SHUIRUPHG�WKH�ZDWHU�VXSSO\�VLPXODWLRQ�
ZLWK�:D66,��DQG�OLQNHG�WKH�ZDWHU�VXSSO\�RXWSXWV�
WR�WKH�(3$�6':,6�GDWDEDVH�RI�LQWDNHV�WR�HVWLPDWH�
WKH�SRSXODWLRQ�DQG�FRPPXQLWLHV�VHUYHG�E\�HDFK�
LQGLYLGXDO�1)6�XQLW��5HVXOWV�RI�WKH�DQDO\VHV�IRU�
HDFK�1DWLRQDO�)RUHVW��*UDVVODQG��DQG�5HFUHDWLRQ�
$UHD�DUH�SURYLGHG�LQ�WKH�DSSHQGL[��,Q�D�FDVH�VWXG\�
SUHVHQWHG�KHUH��ZH�KLJKOLJKW�RQH�RI�WKH�1DWLRQDO�
)RUHVWV²WKH�&KDWWDKRRFKHH�1DWLRQDO�)RUHVW²
ZKLFK�SOD\V�D�PDMRU�UROH�LQ�SURYLGLQJ�ZDWHU�
VXSSO\�WR�WKH�FLW\�RI�$WODQWD��*$�DQG�VXUURXQGLQJ�
FRPPXQLWLHV��VHH�WKH�WH[W�ER[�RQ�WKH�IROORZLQJ�
WKUHH�SDJHV��

"QQSPYJNBUFMZ�����NJMMJPO�QFPQMF�JO�UIF�4PVUI�SFDFJWF�NPSF�UIBO����QFSDFOU�PG�
UIFJS�ESJOLJOH�XBUFS�GSPN�/'4�MBOET�JO�BOE�VQTUSFBN�PG�UIF����4PVUIFSO�4UBUFT��

"QQSPYJNBUFMZ�����NJMMJPO�QFPQMF�JO�UIF�4PVUI�SFDFJWF�NPSF�UIBO����QFSDFOU��
PG�UIFJS�ESJOLJOH�XBUFS�GSPN�/'4�MBOET�JO�UIF����4PVUIFSO�4UBUFT�POMZ�

-&'5�50�3*()5��#JH�$SFFL�JO�/PSUI�$BSPMJOB�	$ISJT�&WBOT�*MMJOPJT�8JMEMJGF�"DUJPO�1MBO
��LJET�QMBZJOH�JO�UIF�GPSFTU��BOE�GPSFTU�TDFOF�
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501�50�#0550.��$IBUUBIPPDIFF�/BUJPOBM�'PSFTU�TJHOBHF�GPS�#SBTTUPXO�
#BME�FOUSZ��#VGPSE�%BN�BOE�-BLF�-BOJFS�	6�4��"SNZ�$PSQT�PG�&OHJOFFST
��
WJFX�PG�DPMPSGVM�GPMJBHF�BMPOH�UIF�$IBUUBIPPDIFF�3JWFS�JO�BVUVNO�	/BUJPOBM�
1BSL�4FSWJDF
��#MVF�)PMF�'BMMT�JO�UIF�$IBUUBIPPDIFF�/BUJPOBM�'PSFTU�

7KH�&KDWWDKRRFKHH�1DWLRQDO�)RUHVW�HQFRPSDVVHV�
DSSUR[LPDWHO\������PLOOLRQ�DFUHV�LQ�WKH�6RXWKHUQ�
$SSDODFKLDQ�0RXQWDLQV�RI�QRUWKHUQ�*HRUJLD��
7KH�&KDWWDKRRFKHH�1DWLRQDO�)RUHVW�VHUYHV�DV�
WKH�KHDGZDWHUV�RI�VHYHUDO�PDMRU�ULYHUV�LQ�WKH�
HDVW�LQFOXGLQJ�WKH�7HQQHVVHH��&RRVD��6DYDQQDK��
DQG�&KDWWDKRRFKHH�5LYHUV��:DWHU�IURP�WKH�
&KDWWDKRRFKHH�1DWLRQDO�)RUHVW�PDNHV�LWV�ZD\�QRUWK�
WR�FRPPXQLWLHV�LQ�1RUWK�&DUROLQD�DQG�7HQQHVVHH��
VRXWKZHVW�WR�*HRUJLD�DQG�$ODEDPD��DQG�VRXWKHDVW�
WR�6RXWK�&DUROLQD��¿J������$�VPDOO�SHUFHQWDJH�RI�
ZDWHU�IURP�&KDWWDKRRFKHH�1DWLRQDO�)RUHVW�PL[HV�
ZLWK�ZDWHU�IURP�VHYHUDO�RWKHU�1)6�ODQGV�DQG�VHUYHV�
LQWDNHV�ORFDWHG�RQ�WKH�0LVVLVVLSSL�5LYHU�LQ�VRXWKHUQ�
/RXLVLDQD��:KLOH�LW�PLJKW�EH�D�VPDOO�SHUFHQWDJH�
RI�WKH�WRWDO�YROXPH�RI�ZDWHU�WKDW�ÀRZV�GRZQ�WKH�
0LVVLVVLSSL��1)6�ODQGV�VWLOO�SURYLGH�PLOOLRQV�RI�
JDOORQV�RI�VXUIDFH�ZDWHU�VXSSO\�WR�WKHVH�FRPPXQLWLHV�
HDFK�\HDU��:H�HVWLPDWH�WKDW�����LQWDNHV�LQ��
����SXEOLF�ZDWHU�VXSSO\�V\VWHPV�UHFHLYH�VRPH�
ZDWHU�IURP�WKH�&KDWWDKRRFKHH�1DWLRQDO�)RUHVW�DQG�
VHUYH�DSSUR[LPDWHO\�����PLOOLRQ�SHRSOH��2I�WKH��
����LQWDNHV�����LQWDNHV�LQ����ZDWHU�V\VWHPV�UHFHLYH�
��±���SHUFHQW�RI�WKHLU�VRXUFH�ZDWHU�IURP�WKH�IRUHVW�
DQG�VHUYH�D�WRWDO�SRSXODWLRQ�RI������PLOOLRQ��2YHU�
�������SHRSOH�UHFHLYH�PRUH�WKDQ����SHUFHQW�RI�WKHLU�
ZDWHU�IURP�WKH�&KDWWDKRRFKHH�1DWLRQDO�)RUHVW��
PDLQO\�IURP�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�ORFDWHG�LQ�
FORVH�SUR[LPLW\�WR�WKH�IRUHVW��

7KH�%XIRUG�'DP�LPSRXQGV�WKH�&KDWWDKRRFKHH�
5LYHU�WR�IRUP�/DNH�/DQLHU�GRZQVWUHDP�RI�WKH�
&KDWWDKRRFKHH�1DWLRQDO�)RUHVW��7KH�GDP�LV�
PDQDJHG�E\�WKH�8�6��$UP\�&RUSV�RI�(QJLQHHUV�
IRU�ZDWHU�VXSSO\��K\GURSRZHU��ÀRRG�FRQWURO��DQG�
UHFUHDWLRQ��¿J������7KH�UHVHUYRLU�SURYLGHV�ZDWHU�
IRU�WKH�JUHDWHU�$WODQWD�DUHD������PLOOLRQ�JDOORQV�
SHU�GD\�IRU�DSSUR[LPDWHO\�����PLOOLRQ�SHRSOH��
&RPPXQLWLHV�VHUYHG�E\�ZDWHU�LQ�/DNH�/DQLHU�RU�
UHJXODWHG�E\�WKH�%XIRUG�'DP�LQFOXGH�*ZLQQHWW�
&RXQW\��VHUYLQJ���������SHRSOH��ZLWK����SHUFHQW�
RI�ZDWHU�IURP�WKH�&KDWWDKRRFKHH�1DWLRQDO�)RUHVW���
'H.DOE�&RXQW\��VHUYLQJ���������SHRSOH�����SHUFHQW�
IURP�&KDWWDKRRFKHH�1DWLRQDO�)RUHVW���DQG�$WODQWD�
�VHUYLQJ���������SHRSOH��ZLWK����SHUFHQW�IURP�
&KDWWDKRRFKHH�1DWLRQDO�)RUHVW��

&$6(�678'<���
&KDWWDKRRFKHH�1DWLRQDO�)RUHVW

��
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)LJXUH���*OUBLFT�TFSWFE�CZ�$IBUUBIPPDIFF�/BUJPOBM�'PSFTU��5IF�QSPQPSUJPO�PG�XBUFS�GSPN�$IBUUBIPPDIFF�
/BUJPOBM�'PSFTU�GPS�TUSFBNT�JO�BOE�JNNFEJBUFMZ�EPXOTUSFBN�PG�UIF�/BUJPOBM�'PSFTU�	IFBEXBUFS�TUSFBNT�
JO�HSFFO
�DPVME�OPU�CF�EFUFSNJOFE�CFDBVTF�UIFTF�TUSFBNT�ESBJO�DBUDINFOUT�NVDI�TNBMMFS�UIBO�UIF�
)6$���TDBMF�PG�PVS�NPEFMJOH�BQQSPBDI��4USFBNT�GVSUIFS�EPXOTUSFBN�PG�UIF�/BUJPOBM�'PSFTU�BSF�DPMPSFE�
BDDPSEJOH�UP�UIF�QFSDFOUBHF�PG�UIF�UPUBM�TUSFBNnPX�UIBU�PSJHJOBUFE�JO�$IBUUBIPPDIFF�/BUJPOBM�'PSFTU��
*OUBLFT�BSF�TJ[FE�BDDPSEJOH�UP�UIF�QPQVMBUJPO�UIFZ�TFSWF�BOE�UIF�DFOUFS�PG�UIF�JOUBLF�QPJOUT�BSF�DPMPSFE�CZ�
UIF�QFSDFOUBHF�PG�UIF�UPUBM�BWBJMBCMF�XBUFS�TVQQMZ�BU�UIBU�JOUBLF�UIBU�PSJHJOBUFE�JO�$IBUUBIPPDIFF�/BUJPOBM�
'PSFTU��0OMZ�JOUBLFT�XJUI�NPSF�UIBO����QFSDFOU�PG�UIFJS�UPUBM�BWBJMBCMF�TVSGBDF�XBUFS�TVQQMZ�PSJHJOBUJOH�JO�
UIF�/BUJPOBM�'PSFTU�BSF�TIPXO��4PNF�JOUBLFT�NBZ�OPU�CF�WJTJCMF�CFDBVTF�UIFZ�PWFSMBQ�XJUI�PUIFS�OFBSCZ�
JOUBLFT��/VNCFST�BEKBDFOU�UP�JOUBLFT�BSF�JEFOUJmFST�MJOLFE�UP�JOUBLF�*%�JO�TVNNBSZ�UBCMFT�JO�UIF�BQQFOEJY�

&$6(�678'<��&KDWWDKRRFKHH�1DWLRQDO�)RUHVW



*75�656����

)LJXUH���*OUBLFT�TFSWJOH�UIF�HSFBUFS�"UMBOUB�("�BSFB�XJUI�XBUFS�GSPN�UIF�$IBUUBIPPDIFF�/BUJPOBM�
'PSFTU�BOE�SFHVMBUFE�CZ�UIF�#VGPSE�%BN�BU�-BLF�-BOJFS�

&$6(�678'<��&KDWWDKRRFKHH�1DWLRQDO�)RUHVW
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2XU�UHVXOWV�SURYLGH�D�VQDSVKRW�RI�WKH�FXUUHQW�UROH�
WKDW�1)6�ODQGV�DQG�6WDWH�DQG�SULYDWH�IRUHVW�ODQGV�
SOD\�LQ�SURYLGLQJ�VXUIDFH�ZDWHU�VXSSO\�LQ�WKH����
6RXWKHUQ�6WDWHV��7KHVH�UHVXOWV�DUH�EDVHG�RQ�WKH�ODWHVW�
HVWLPDWHV�RI�ODQG�FRYHU�GLVWULEXWLRQ�DQG�ORFDWLRQV�RI�
DQG�SRSXODWLRQV�VHUYHG�E\�H[LVWLQJ�GULQNLQJ�ZDWHU�
LQWDNHV��&OHDUO\��ERWK�1)6�ODQGV�DQG�6WDWH�DQG�
SULYDWH�IRUHVW�ODQGV�DUH�DQ�LPSRUWDQW�SDUW�RI�WKH�ZDWHU�
VXSSO\�V\VWHP�IRU�PDQ\�ODUJH�SRSXODWLRQ�FHQWHUV�LQ�
WKH�6RXWK��:KLOH�WKH�FRQWULEXWLRQ�RI�ZDWHU�IURP�1)6�
ODQGV�WR�WKH�UHJLRQ�DV�D�ZKROH�ZDV�VPDOO��1)6�ODQGV�
DUH�LPSRUWDQW�VRXUFHV�RI�ZDWHU�IRU�PDQ\�LQGLYLGXDO�
FRPPXQLWLHV�LQFOXGLQJ�VHYHUDO�ODUJH�SRSXODWLRQ�
FHQWHUV��6WDWH�DQG�SULYDWH�IRUHVW�ODQGV��GXH�WR�WKHLU�
H[WHQW�DQG�SUHYDOHQFH�LQ�WKH�UHJLRQ��DUH�SDUWLFXODUO\�
FULWLFDO�IRU�VXUIDFH�ZDWHU�VXSSO\�JHQHUDWLRQ��$FURVV�
WKH�3LHGPRQW�UHJLRQ��6WDWH�DQG�SULYDWH�IRUHVW�ODQGV�
SURYLGH�D�VLJQL¿FDQW�SURSRUWLRQ�RI�WKH�WRWDO�VXUIDFH�
ZDWHU�VXSSO\�WR�GULQNLQJ�ZDWHU�LQWDNHV�IRU�PDQ\�RI�
WKH�ODUJHVW�SRSXODWLRQ�FHQWHUV�LQ�WKH�6RXWK��LQFOXGLQJ�
5DOHLJK�'XUKDP��&KDUORWWH��$WODQWD��*UHHQYLOOH��
DQG�%LUPLQJKDP��8QIRUWXQDWHO\��6WDWH�DQG�SULYDWH�
IRUHVW�ODQGV�PD\�EH�PRVW�YXOQHUDEOH�DV�GHYHORSPHQW�
SUHVVXUHV�IURP�H[SDQGLQJ�SRSXODWLRQV�PD\�OHDG�WR�
FRQYHUVLRQ�RI�PRUH�6WDWH�DQG�SULYDWH�IRUHVW�ODQGV�
IURP�IRUHVW�FRYHU�WR�XUEDQ�ODQG�XVHV��7KH�:HHNV�
$FW�RI������DOORZHG�IRU�WKH�HVWDEOLVKPHQW�RI�VRPH�

RI�WKH�¿UVW�1DWLRQDO�)RUHVWV�LQ�WKH�(DVWHUQ�8QLWHG�
6WDWHV�WKURXJK�WKH�SXUFKDVH�RI�GHJUDGHG�ODQGV�LQ�
WKH�LQWHUHVW�RI�UHVWRULQJ�ZDWHUVKHG�IXQFWLRQV��0XFK�
RI�WKH�HDVWHUQ�IRUHVWHG�ODQG�ZDV�DOUHDG\�VHWWOHG�
E\�WKLV�WLPH��WKXV��HDVWHUQ�1DWLRQDO�)RUHVWV�DUH�
VPDOOHU�DQG�OHVV�FRQWLJXRXV�WKDQ�LQ�WKH�:HVW�DQG�
KDYH�ODUJH�LQKROGLQJV�RI�6WDWH�DQG�SULYDWH�IRUHVW�
ODQGV��7KH�FRQWLQXHG�H[SDQVLRQ�RI�SDUWQHUVKLSV�DQG�

VKDUHG�UHVSRQVLELOLW\�EHWZHHQ�SXEOLF�DQG�SULYDWH�
ODQGRZQHUV²HVSHFLDOO\�LQ�WKH�HDVWHUQ�1DWLRQDO�
)RUHVWV�ZKHUH�WKHUH�DUH�PDQ\�SULYDWH�LQKROGLQJV²
ZLOO�EH�HVVHQWLDO�IRU�WKH�VXVWDLQDELOLW\�RI�FXUUHQW�DQG�
IXWXUH�ZDWHU�TXDOLW\�DQG�TXDQWLW\��

)XWXUH�FOLPDWH�DQG�ODQG�FRYHU�FKDQJH�ZLOO�LPSDFW�
WKH�UROH�WKDW�IRUHVWV�SOD\�LQ�SURYLGLQJ�VXUIDFH�ZDWHU�
VXSSO\�WR�UHVLGHQWV�RI�WKH�6RXWK��5HFHQW�SURMHFWLRQV�
VXJJHVW�WKDW�WKH�SRSXODWLRQ�LQ�WKH����6RXWKHUQ�6WDWHV�
PD\�LQFUHDVH�E\�����±�����PLOOLRQ�E\���������±���
SHUFHQW�IURP������OHYHOV���ZLWK�D�FRUUHVSRQGLQJ�
LQFUHDVH�LQ�LPSHUYLRXV�FRYHU�RI������±�������NP��
�����±�����SHUFHQW�IURP������OHYHOV���(3$��������
,QFUHDVHV�LQ�SRSXODWLRQ�ZLOO�PHDQ�WKDW�IRUHVWV�ZLOO�
EHFRPH�HYHQ�PRUH�LPSRUWDQW�WR�D�JUHDWHU�QXPEHU�
RI�SHRSOH�ZKR�DUH�VHUYHG�E\�H[LVWLQJ�GULQNLQJ�
ZDWHU�LQWDNHV��³5XUDO�ÀLJKW´²WKH�PRYHPHQW�RI�
SHRSOH�IURP�UXUDO�DUHDV��PRVWO\�ZLWK�VHOI�VXSSOLHG�
JURXQGZDWHU�ZHOOV��WR�FLWLHV��ZLWK�PXQLFLSDO�VXUIDFH�
ZDWHU�LQWDNHV�²ZLOO�DOVR�PHDQ�D�ODUJHU�QXPEHU�
RI�SHRSOH�ZLOO�EH�GHSHQGHQW�RQ�VXUIDFH�ZDWHU�
RULJLQDWLQJ�RQ�IRUHVWHG�ODQGV��+RZHYHU��WKH�ODQG�
FRQYHUVLRQ�IURP�IRUHVW�WR�XUEDQ�XVHV�DVVRFLDWHG�
ZLWK�SRSXODWLRQ�JURZWK�ZLOO�UHGXFH�WKH�SURSRUWLRQ�
RI�ZDWHU�VXSSO\�RULJLQDWLQJ�RQ�IRUHVWHG�ODQGV�VLPSO\�
EHFDXVH�WKHUH�ZLOO�EH�OHVV�IRUHVWHG�ODQG��WKXV��D�
ODUJHU�SURSRUWLRQ�RI�WKH�WRWDO�ZDWHU�VXSSO\�ZLOO�
RULJLQDWH�RQ�RWKHU�ODQG�FRYHU�W\SHV��L�H���GHYHORSHG�
ODQG���,Q�DGGLWLRQ��ZDWHU�\LHOG�IURP�GHYHORSHG�ODQGV�
LV�JHQHUDOO\�JUHDWHU�WKDQ�WKDW�RI�WKH�IRUHVW�ODQG�FRYHU�
WKH\�UHSODFH�GXH�WR�WKH�KLJKHU�HYDSRWUDQVSLUDWLRQ�
UDWHV�RI�IRUHVWV��3LDR�DQG�RWKHUV�������6XQ�DQG�
RWKHUV�����D��DQG�LQFUHDVHG�GLUHFW�UXQRII�IURP�
LPSHUYLRXV�VXUIDFHV�RQ�GHYHORSHG�ODQG��&DOGZHOO�
DQG�RWKHUV�������/XOO�DQG�6RSSHU�������2¶'ULVFROO�
DQG�RWKHUV��������&OLPDWH�FKDQJH�KDV�WKH�SRWHQWLDO�
WR�VWUHVV�IRUHVW�DQG�RWKHU�HFRV\VWHPV��$OOHQ�DQG�
RWKHUV�������6XQ�DQG�RWKHUV�������:HDU�DQG�*UHLV�
�������WKUHDWHQ�WKH�VXVWDLQDELOLW\�RI�ZDWHU�VXSSOLHV�
�$OFDPR�DQG�RWKHUV�������9|U|VPDUW\�DQG�RWKHUV�
������9|U|VPDUW\�DQG�RWKHUV��������DQG�LQFUHDVH�
ZDWHU�GHPDQG�IRU�LUULJDWLRQ��0F'RQDOG�DQG�*LUYHW]�
�������*OREDO�FKDQJH�LPSDFWV�RQ�ZDWHU�VXSSO\�ZLOO�
KDYH�ERWK�DGGLWLYH�DQG�FDQFHOLQJ�LQWHUDFWLRQV��ZLWK�
ODQG�XVH�FKDQJH�LPSDFWV�GHSHQGLQJ�RQ�WKH�UHODWLYH�
PDJQLWXGH�RI�FKDQJH�DPRQJ�JOREDO�FKDQJH�GULYHUV�
�&DOGZHOO�DQG�RWKHUV��������

#PUI�/'4�MBOET�BOE�4UBUF�BOE�GPSFTU�
QSJWBUF�MBOET�BSF�BO�JNQPSUBOU
QBSU�PG�UIF�XBUFS�TVQQMZ�TZTUFN��

GPS�NBOZ�MBSHF�QPQVMBUJPO��
DFOUFST�JO�UIF�4PVUI��

'LVFXVVLRQ
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&RQYHUVLRQ�RI�IRUHVW�ODQG�WR�XUEDQ�XVHV�PD\�
LQFUHDVH�ZDWHU�\LHOG�DQG�VXUIDFH�ZDWHU�VXSSO\��EXW�
WKLV�LQFUHDVH�LQ�TXDQWLW\�ZLOO�KDYH�FRVWO\�WUDGHRIIV��
8UEDQL]DWLRQ�GHJUDGHV�ZDWHU�TXDOLW\�E\�LQFUHDVLQJ�
QXWULHQW��VHGLPHQW��DQG�EDFWHULD�FRQFHQWUDWLRQV��LW�
DOVR�FKDQJHV�WKH�ÀRZ�UHJLPH�WR�LQFOXGH�KLJKHU�SHDN�
ÀRZV�DQG�KLJKHU�VWUHDPÀRZ�YHORFLWLHV�WKDW�OHDG�WR�
VWUHDPEDQN�IDLOXUH��EHG�VFRXULQJ��FKDQQHO�LQFLVLRQ��
DQG�D�ORVV�RI�FRQQHFWLYLW\�ZLWK�WKH�ÀRRGSODLQ�
�/RFNDE\�DQG�RWKHUV�������3DXO�DQG�0H\HU�������
:KHDWHU�DQG�(YDQV��������7KHVH�IDFWRUV�ZLOO�
LQFUHDVH�GULQNLQJ�ZDWHU�WUHDWPHQW�FRVWV��(OLDV�DQG�
RWKHUV��������LQFUHDVH�WKH�IUHTXHQF\�DQG�VHYHULW\�
RI�ÀRRG�HYHQWV��/XOO�DQG�6RSSHU�������2¶'ULVFROO�
DQG�RWKHUV��������DQG�GHJUDGH�DTXDWLF�HFRV\VWHPV�
�/RFNDE\�DQG�RWKHUV�������3RII�DQG�RWKHUV��������)RU�

H[DPSOH��(OLDV�DQG�RWKHUV��������DQDO\]HG�D�����
NP��IRUHVWHG�ZDWHU�VXSSO\�ZDWHUVKHG�LQ�$ODEDPD��
WKH\�SURMHFWHG�WKDW�LQFUHDVHV�LQ�XUEDQ�ODQG�FRYHU�
IURP��±���SHUFHQW�E\������ZLOO�LQFUHDVH�ZDWHU�
WUHDWPHQW�FRVWV�E\����±����SHU�NP��SHU�GD\��DQG�
PRQWKO\�ÀRZV�ZLOO�LQFUHDVH����SHUFHQW�RQ�DYHUDJH��
ZLWK�VXUIDFH�UXQRII�LQFUHDVLQJ�IURP���SHUFHQW�RI�
WRWDO�ÀRZ�XQGHU�EDVHOLQH�FRQGLWLRQV�WR����SHUFHQW�RI�
WRWDO�ÀRZ�DIWHU�XUEDQL]DWLRQ��&OHDUO\�DQ\�JDLQV�LQ�
ZDWHU�TXDQWLW\�WKURXJK�XUEDQL]DWLRQ�ZLOO�EH�PRUH�
WKDQ�RIIVHW�E\�ZDWHU�TXDOLW\�DQG�ÀRRG�KD]DUG�LVVXHV��
0DLQWDLQLQJ�IRUHVW�ODQG�FRYHU�FDQ�EH�D�FRVW�HIIHFWLYH�
PHDQV�RI�SURWHFWLQJ�ZDWHU�TXDOLW\�DQG�UHJXODWLQJ�WKH�
ÀRZ�UHJLPH�IRU�KXPDQ�FRQVXPSWLRQ��ÀRRG�FRQWURO��
DQG�PDLQWDLQLQJ�DTXDWLF�HFRV\VWHP�KHDOWK�

)RUHVWV�DQG�ZDWHU�DUH�LQH[WULFDEO\�OLQNHG��DQG�
SHRSOH�DUH�GHSHQGHQW�RQ�IRUHVWHG�ODQGV�WR�SURYLGH�
FOHDQ��UHOLDEOH�ZDWHU�VXSSOLHV�IRU�GULQNLQJ�ZDWHU�
DQG�WR�VXSSRUW�ORFDO�HFRQRPLHV��,Q�WKLV�DQDO\VLV��ZH�
XVHG�D�K\GURORJLF�PRGHO�DQG�D�GDWDEDVH�RI�VXUIDFH�
ZDWHU�LQWDNHV�WR�TXDQWLI\�WKH�H[WHQW�WR�ZKLFK�SHRSOH�
GHSHQG�RQ�ZDWHU�IURP�IRUHVWHG�ODQGV�LQ�WKH�6RXWK��
:H�HVWLPDWHG�WKDW�1)6�ODQGV�DQG�6WDWH�DQG�SULYDWH�
IRUHVW�ODQGV�LQ�WKH����6RXWKHUQ�6WDWHV�FRQWULEXWH�
����SHUFHQW�DQG������SHUFHQW��UHVSHFWLYHO\��RI�WKH�
DSSUR[LPDWHO\�����PLOOLRQ�P��\HDU�RI�WRWDO�VXUIDFH�
GULQNLQJ�ZDWHU�VXSSO\�LQ�WKH�UHJLRQ��2I�WKH�������
SXEOLF�VXUIDFH�ZDWHU�LQWDNHV�LQ�WKH�6RXWK��������
LQWDNHV�VHUYLQJ������PLOOLRQ�SHRSOH�UHFHLYH�VRPH�
ZDWHU�IURP�DOO�1)6�ODQGV�LQ�DQG�XSVWUHDP�RI�WKH����
6RXWKHUQ�6WDWHV��2I�WKH�������LQWDNHV������UHFHLYHG�
PRUH�WKDQ����SHUFHQW�RI�WKHLU�ZDWHU�IURP�1)6�ODQGV�
DQG�VHUYHG�����PLOOLRQ�SHRSOH��6LPLODUO\��������
LQWDNHV�VHUYLQJ������PLOOLRQ�SHRSOH�UHFHLYH�VRPH�
ZDWHU�IURP�6WDWH�DQG�SULYDWH�IRUHVW�ODQGV��RI�WKH�
������LQWDNHV��������UHFHLYHG�PRUH�WKDQ����SHUFHQW�

RI�WKHLU�ZDWHU�IURP�6WDWH�DQG�SULYDWH�IRUHVW�ODQGV�DQG�
VHUYHG������PLOOLRQ�SHRSOH��:KLOH�WKH�FRQWULEXWLRQ�RI�
ZDWHU�IURP�1)6�ODQGV�WR�WKH�UHJLRQ�DV�D�ZKROH�ZDV�
VPDOO��1)6�ODQGV�ZHUH�LPSRUWDQW�VRXUFHV�RI�ZDWHU�
IRU�PDQ\�LQGLYLGXDO�FRPPXQLWLHV�LQFOXGLQJ�VHYHUDO�
ODUJH�SRSXODWLRQ�FHQWHUV��

7KLV�DQDO\VLV�IRFXVHG�VWULFWO\�RQ�VXUIDFH�GULQNLQJ�
ZDWHU�VXSSOLHV��+RZHYHU��1)6�ODQGV�DQG�6WDWH�DQG�
SULYDWH�IRUHVW�ODQGV�PDNH�VLPLODU�FRQWULEXWLRQV�WR�
ZDWHU�VXSSO\�IRU�RWKHU�ZDWHU�XVH�VHFWRUV�LQFOXGLQJ�
DJULFXOWXUH��LQGXVWULDO��WKHUPRHOHFWULF�SRZHU�
JHQHUDWLRQ��DQG�RWKHUV��5HVXOWV�RI�RXU�ZRUN�KLJKOLJKW�
WKH�QHHG�IRU�FRQVHUYDWLRQ�DQG�PDQDJHPHQW�RI�
VRXWKHUQ�IRUHVWV�WR�HQVXUH�FOHDQ�DQG�GHSHQGDEOH�
ZDWHU�VXSSOLHV�LQ�GRZQVWUHDP�FRPPXQLWLHV��$FURVV�
WKH�8QLWHG�6WDWHV�DQG�HVSHFLDOO\�LQ�WKH�6RXWK��
HQYLURQPHQWDO�DQG�HFRQRPLF�IDFWRUV�DUH�OLNHO\�WR�
LQWHUDFW�DQG�FDXVH�FKDQJHV�LQ�ZDWHU�DYDLODELOLW\�
DQG�TXDOLW\��EXW�IRUHVW�FRQVHUYDWLRQ�DQG�SURSHU�
PDQDJHPHQW�FDQ�KHOS�PLWLJDWH�WKHVH�HIIHFWV��

.BJOUBJOJOH�GPSFTU�MBOE�DPWFS�JT�B�DPTU�FGGFDUJWF�NFBOT�PG�QSPUFDUJOH�XBUFS�
RVBMJUZ�BOE�SFHVMBUJOH�UIF�nPX�SFHJNF�GPS�IVNBO�DPOTVNQUJPO��

nPPE�DPOUSPM�BOE�NBJOUBJOJOH�BRVBUJD�FDPTZTUFN�IFBMUI�

6XPPDU\�DQG�&RQFOXVLRQV
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$FNQRZOHGJPHQWV
7KLV�VWXG\�ZDV�VXSSRUWHG�E\�WKH�8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HJLRQ��
WKH�8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ��DQG�E\�DJUHHPHQW�
QXPEHU����&6��������������WR�3��%ROVWDG�DW�WKH�
8QLYHUVLW\�RI�0LQQHVRWD��:H�DUH�JUDWHIXO�WR�&ODXGLD�
&RWWRQ��'DQLHO�%RRQH�1DWLRQDO�)RUHVW��IRU�KHU�
FRQVWUXFWLYH�FRPPHQWV�RQ�WKH�PDQXVFULSW�

5HIHUHQFHV
$OFDPR��-���'ROO��3���+HQULFKV��7��>DQG�RWKHUV@��������*OREDO�
� HVWLPDWHV�RI�ZDWHU�ZLWKGUDZDOV�DQG�DYDLODELOLW\�XQGHU�FXUUHQW�
DQG�IXWXUH�³EXVLQHVV�DV�XVXDO´�FRQGLWLRQV��+\GURORJLFDO�6FLHQFHV�
-RXUQDO�-RXUQDO�'HV�6FLHQFHV�+\GURORJLTXHV��������������

$OOHQ��&�'���0DFDODG\��$�.���&KHQFKRXQL��+�'��>DQG�RWKHUV@��������$�
JOREDO�RYHUYLHZ�RI�GURXJKW�DQG�KHDW�LQGXFHG�WUHH�PRUWDOLW\�UHYHDOV�
HPHUJLQJ�FOLPDWH�FKDQJH�ULVNV�IRU�IRUHVWV��)RUHVW�(FRORJ\�DQG�
0DQDJHPHQW��������������

$QGHUVRQ��+�:���+RRYHU��0�'���5HLQKDUW��.�*��������)RUHVWV�DQG�ZDWHU�
HIIHFWV�RI�IRUHVW�PDQDJHPHQW�RQ�ÀRRGV��VHGLPHQWDWLRQ��DQG�ZDWHU�
VXSSO\��*HQ��7HFK��5HS��36:�����%HUNHOH\��&$��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH��3DFL¿F�6RXWKZHVW�)RUHVW�DQG�5DQJH�
([SHULPHQW�6WDWLRQ������S�

$YHU\W��.���)LVKHU��-���+XEHU�/HH��$��>DQG�RWKHUV@��������)UHVKZDWHU�XVH�
E\�8�6��SRZHU�SODQWV��HOHFWULFLW\¶V�WKLUVW�IRU�D�SUHFLRXV�UHVRXUFH��D�
UHSRUW�RI�WKH�(QHUJ\�DQG�:DWHU�LQ�D�:DUPLQJ�:RUOG�LQLWLDWLYH�����S��
8QSXEOLVKHG�UHSRUW��2Q�¿OH�ZLWK��8QLRQ�RI�&RQFHUQHG�6FLHQWLVWV����
%UDWWOH�6TXDUH��&DPEULGJH��0$������������

$YHU\W��.���0HOGUXP��-���&DOGZHOO��3��>DQG�RWKHUV@��������6HFWRUDO�
FRQWULEXWLRQV�WR�VXUIDFH�ZDWHU�VWUHVV�LQ�WKH�FRWHUPLQRXV�
8QLWHG�6WDWHV��(QYLURQPHQWDO�5HVHDUFK�/HWWHUV�����������
GRL�������������������������������

%URZQ��7�&���+REELQV��0�7���5DPLUH]��-�$��������6SDWLDO�GLVWULEXWLRQ�
RI�ZDWHU�VXSSO\�LQ�WKH�FRWHUPLQRXV�8QLWHG�6WDWHV��-RXUQDO�RI�WKH�
$PHULFDQ�:DWHU�5HVRXUFHV�$VVRFLDWLRQ����������������

%XUQDVK��5�-��������7KH�1:6�ULYHU�IRUHFDVW�V\VWHP²FDWFKPHQW�
PRGHOLQJ��,Q�6LQJK��9�3���HG��&RPSXWHU�PRGHOV�RI�ZDWHUVKHG�
K\GURORJ\��/LWWOHWRQ��&2��:DWHU�5HVRXUFHV�3XEOLFDWLRQV����������

%XUQDVK��5�-���)HUUDO��5�/���0F*XLUH��5�$��������$�JHQHUDOL]HG�
VWUHDPÀRZ�VLPXODWLRQ�V\VWHP��FRQFHSWXDO�PRGHOLQJ�IRU�GLJLWDO�
FRPSXWHUV��6DFUDPHQWR��&$��8�6��'HSDUWPHQW�RI�&RPPHUFH��
1DWLRQDO�:HDWKHU�6HUYLFH��DQG�6WDWH�RI�&DOLIRUQLD��'HSDUWPHQW�RI�
:DWHU�5HVRXUFHV������S�

&DOGZHOO��3���6XQ��*���0F1XOW\��6��>DQG�RWKHUV@��������0RGHOLQJ�
LPSDFWV�RI�HQYLURQPHQWDO�FKDQJH�RQ�HFRV\VWHP�VHUYLFHV�DFURVV�
WKH�FRQWHUPLQRXV�8QLWHG�6WDWHV��,Q�0HGOH\��&�1���3DWWHUVRQ��*���
3DUNHU��0�-���HGV��2EVHUYLQJ��6WXG\LQJ��DQG�0DQDJLQJ�IRU�&KDQJH²
3URFHHGLQJV�RI�WKH�)RXUWK�,QWHUDJHQF\�&RQIHUHQFH�RQ�5HVHDUFK�LQ�
WKH�:DWHUVKHGV��8�6��*HRORJLFDO�6XUYH\�6FLHQWL¿F�,QYHVWLJDWLRQV�
5HSRUW�����������������S�

&DOGZHOO��3���6XQ��*���0F1XOW\��6��>DQG�RWKHUV@��������,PSDFWV�RI�
LPSHUYLRXV�FRYHU��ZDWHU�ZLWKGUDZDOV��DQG�FOLPDWH�FKDQJH�RQ�
ULYHU�ÀRZV�LQ�WKH�FRQWHUPLQRXV�8�6��+\GURORJ\�DQG�(DUWK�6\VWHP�
6FLHQFHV����������������

'XGOH\��1���6WROWRQ��6��������5XQQLQJ�SXUH��WKH�LPSRUWDQFH�RI�IRUHVW�
� SURWHFWHG�DUHDV�WR�GULQNLQJ�ZDWHU��:DVKLQJWRQ��'&��:RUOG�%DQN�
::)�$OOLDQFH�IRU�)RUHVW�&RQVHUYDWLRQ�DQG�6XVWDLQDEOH�8VH������S�

(OLDV��(���/DEDQG��'���'RXJKHUW\��0��������(VWLPDWLQJ�WKH�SXEOLF�ZDWHU�
VXSSO\�SURWHFWLRQ�YDOXH�RI�IRUHVWV��-RXUQDO�RI�&RQWHPSRUDU\�:DWHU�
5HVHDUFK�	�(GXFDWLRQ����������

+DPRQ��:�5��������&RPSXWDWLRQ�RI�GLUHFW�UXQRII�DPRXQWV�IURP�VWRUP�
UDLQIDOO��,QWHUQDWLRQDO�$VVRFLDWLRQ�RI�6FLHQWL¿F�+\GURORJ\������
������

-DFNVRQ��&�5���6XQ��*���$PDW\D��'��>DQG�RWKHUV@��������)LIW\�\HDUV�RI�
IRUHVW�K\GURORJ\�LQ�WKH�6RXWKHDVW��,Q�,FH��*�*���6WHGQLFN��-�'���HGV��
$�&HQWXU\�RI�)RUHVWHG�DQG�:LOGODQG�:DWHUVKHG�/HVVRQV��%HWKHVGD��
0'��7KH�6RFLHW\�RI�$PHULFDQ�)RUHVWHUV���������

.RUHQ��9���6PLWK��0���'XDQ��4��������8VH�RI�D�SULRUL�SDUDPHWHU�
HVWLPDWHV�LQ�WKH�GHULYDWLRQ�RI�VSDWLDOO\�FRQVLVWHQW�SDUDPHWHU�VHWV�RI�
UDLQIDOO�UXQRII�PRGHOV��,Q�'XDQ��4���*XSWD��+�9���6RURRVKLDQ��6��
>DQG�RWKHUV@��HGV��&DOLEUDWLRQ�RI�:DWHUVKHG�0RGHOV��:DVKLQJWRQ��
'&��$PHULFDQ�*HRSK\VLFDO�8QLRQ�����±����

/RFNDE\��*���1DJ\��&���9RVH��-��>DQG�RWKHUV@��������)RUHVWV�DQG�ZDWHU��
,Q��:HDU��'�1���*UHLV��-�*���HGV��7KH�6RXWKHUQ�)RUHVW�)XWXUHV�
3URMHFW��WHFKQLFDO�UHSRUW��*HQ��7HFK��5HS��656�*75������$VKHYLOOH��
1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�
5HVHDUFK�6WDWLRQ�����������

/XOO��+�:���6RSSHU��:�(��������+\GURORJLF�HIIHFWV�IURP�XUEDQL]DWLRQ�
RI�IRUHVWHG�ZDWHUVKHGV�LQ�WKH�QRUWKHDVW��8SSHU�'DUE\��3$��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��1RUWKHDVWHUQ�)RUHVW�
([SHULPHQW�6WDWLRQ�����

0DULRQ��'�$���6XQ��*���&DOGZHOO��3�9��>DQG�RWKHUV@��������0DQDJLQJ�
IRUHVW�ZDWHU�TXDQWLW\�DQG�TXDOLW\�XQGHU�FOLPDWH�FKDQJH��,Q��9RVH��
-�0���.OHS]LJ��.�'���HGV��&OLPDWH�&KDQJH�$GDSWDWLRQ�DQG�0LWLJDWLRQ�
0DQDJHPHQW�2SWLRQV��$�*XLGH�IRU�1DWXUDO�5HVRXUFH�0DQDJHUV�LQ�
6RXWKHUQ�)RUHVW�(FRV\VWHPV��%RFD�5DWRQ��)/��&5&�3UHVV����������

0F&DEH��*���:RORFN��'�0��������*HQHUDO�FLUFXODWLRQ�PRGHO�
VLPXODWLRQV�RI�IXWXUH�VQRZSDFN�LQ�WKH�:HVWHUQ�8QLWHG�6WDWHV��
-RXUQDO�RI�WKH�$PHULFDQ�:DWHU�5HVRXUFHV�$VVRFLDWLRQ���������
�����������

0F'RQDOG��5�,���*LUYHW]��(�+��������7ZR�FKDOOHQJHV�IRU�8�6��LUULJDWLRQ�
GXH�WR�FOLPDWH�FKDQJH��LQFUHDVLQJ�LUULJDWHG�DUHD�LQ�ZHW�VWDWHV�DQG�
LQFUHDVLQJ�LUULJDWLRQ�UDWHV�LQ�GU\�VWDWHV��3/R6�21(�������H�������
GRL���������MRXUQDO�SRQH�����������

2¶'ULVFROO��0���&OLQWRQ��6���-HIIHUVRQ��$��>DQG�RWKHUV@��������
8UEDQL]DWLRQ�HIIHFWV�RQ�ZDWHUVKHG�K\GURORJ\�DQG�LQ�VWUHDP�
SURFHVVHV�LQ�WKH�6RXWKHUQ�8QLWHG�6WDWHV��:DWHU�������������

3DXO��0�-���0H\HU��-�/��������6WUHDPV�LQ�WKH�XUEDQ�ODQGVFDSH��$QQXDO�
5HYLHZ�RI�(FRORJ\�DQG�6\VWHPDWLFV��������������

3LDR��6�/���)ULHGOLQJVWHLQ��3���&LDLV��3��>DQG�RWKHUV@��������&KDQJHV�LQ�
FOLPDWH�DQG�ODQG�XVH�KDYH�D�ODUJHU�GLUHFW�LPSDFW�WKDQ�ULVLQJ�&2��RQ�
JOREDO�ULYHU�UXQRII�WUHQGV��3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�
6FLHQFHV�RI�WKH�8QLWHG�6WDWHV�RI�$PHULFD�������������������

3RII��1�/���%OHGVRH��%�3���&XKDFL\DQ��&�2��������+\GURORJLF�YDULDWLRQ�
ZLWK�ODQG�XVH�DFURVV�WKH�FRQWLJXRXV�8QLWHG�6WDWHV��JHRPRUSKLF�DQG�
HFRORJLFDO�FRQVHTXHQFHV�IRU�VWUHDP�HFRV\VWHPV��*HRPRUSKRORJ\��
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3RVWHO��6�/���7KRPSVRQ��%�+�-��������:DWHUVKHG�SURWHFWLRQ��FDSWXULQJ�
WKH�EHQH¿WV�RI�QDWXUH¶V�ZDWHU�VXSSO\�VHUYLFHV��1DWXUDO�5HVRXUFHV�
)RUXP�������������

6HGHOO��-���6KDUSH��0���$SSOH��'��>DQG�RWKHUV@��������:DWHU�DQG�WKH�
)RUHVW�6HUYLFH��)6������:DVKLQJWRQ��'&��8QLWHG�6WDWHV�'HSDUWPHQW�
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6XQ��*���/RFNDE\��%�*��������&KDSWHU����:DWHU�TXDQWLW\�DQG�TXDOLW\�DW�
� WKH�XUEDQ�UXUDO�LQWHUIDFH��,Q��/DEDQG��'�1���/RFNDE\��%�*���=LSSHUHU��
:���HGV��8UEDQ�5XUDO�,QWHUIDFHV��/LQNLQJ�3HRSOH�DQG�1DWXUH��
0DGLVRQ��:,��$PHULFDQ�6RFLHW\�RI�$JURQRP\��&URS�6FLHQFH�
6RFLHW\�RI�$PHULFD��6RLO�6FLHQFH�6RFLHW\�RI�$PHULFD��������

6XQ��*���$OVWDG��.���&KHQ��-�4��>DQG�RWKHUV@������D��$�JHQHUDO�SUHGLFWLYH�
PRGHO�IRU�HVWLPDWLQJ�PRQWKO\�HFRV\VWHP�HYDSRWUDQVSLUDWLRQ��
(FRK\GURORJ\�������������

6XQ��*���&DOGZHOO��3���1RRUPHWV��$��>DQG�RWKHUV@������E��8SVFDOLQJ�NH\�
HFRV\VWHP�IXQFWLRQV�DFURVV�WKH�FRQWHUPLQRXV�8QLWHG�6WDWHV�E\�D�
ZDWHU�FHQWULF�HFRV\VWHP�PRGHO��-RXUQDO�RI�*HRSK\VLFDO�5HVHDUFK�
%LRJHRVFLHQFHV�������*��-���

6XQ��*���&DOGZHOO��3�9���*HRUJDNDNRV��$�3��>DQG�RWKHUV@��������
,PSDFWV�RI�FOLPDWH�FKDQJH�DQG�YDULDELOLW\�RQ�ZDWHU�UHVRXUFHV�LQ�WKH�
6RXWKHDVWHUQ�8�6��&KDSWHU����LQ��,QJUDP��.�7���'RZ��.���&DUWHU��
/���HGV��6RXWKHDVWHUQ�5HJLRQDO�7HFKQLFDO�5HSRUW�WR�WKH�1DWLRQDO�
&OLPDWH�&KDQJH�$VVHVVPHQW��:DWHU�5HVRXUFHV��>3ODFH�RI�SXEOLFDWLRQ�
XQNQRZQ@��,VODQG�3UHVV����������

6XQ��*���0F1XOW\��6�*���/X��-��>DQG�RWKHUV@��������5HJLRQDO�DQQXDO�
ZDWHU�\LHOG�IURP�IRUHVW�ODQGV�DQG�LWV�UHVSRQVH�WR�SRWHQWLDO�
GHIRUHVWDWLRQ�DFURVV�WKH�VRXWKHDVWHUQ�8QLWHG�6WDWHV��-RXUQDO�RI�
+\GURORJ\���������������

6XQ��*���5LHGHO��0���-DFNVRQ��5��>DQG�RWKHUV@��������%RRN�FKDSWHU����
,QÀXHQFHV�RI�PDQDJHPHQW�RI�6RXWKHUQ�IRUHVWV�RQ�ZDWHU�TXDQWLW\�
DQG�TXDOLW\��,Q��5DXVFKHU��+�0���-RKQVHQ��.���HGV��6RXWKHUQ�)RUHVW�
6FLHQFHV��3DVW��&XUUHQW��DQG�)XWXUH��*HQ��7HFK��5HS��656�����
$VKHYLOOH��1&��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��
6RXWKHUQ�5HVHDUFK�6WDWLRQ������S�

6XQ��*���0F1XOW\��6�*���0\HUV��-�$�0���&RKHQ��(�&��������,PSDFWV�
RI�PXOWLSOH�VWUHVVHV�RQ�ZDWHU�GHPDQG�DQG�VXSSO\�DFURVV�WKH�
6RXWKHDVWHUQ�8QLWHG�6WDWHV��-RXUQDO�RI�WKH�$PHULFDQ�:DWHU�
5HVRXUFHV�$VVRFLDWLRQ����������������

7DYHUQLD��%�*���1HOVRQ��0�'���&DOGZHOO��3�9���6XQ��*��������:DWHU�
VWUHVV�SURMHFWLRQV�LQ�WKH�1RUWKHDVWHUQ�DQG�0LGZHVWHUQ�8QLWHG�6WDWHV�
LQ�������DQWKURSRJHQLF�DQG�HFRORJLFDO�FRQVHTXHQFHV��-RXUQDO�RI�WKH�
$PHULFDQ�:DWHU�5HVRXUFHV�$VVRFLDWLRQ���������

8�6��&HQVXV�%XUHDX��������8QLWHG�6WDWHV�&HQVXV������>RQOLQH�
� GDWDEDVH@��$YDLODEOH�DW��KWWS���ZZZ�FHQVXV�JRY�����FHQVXV�>'DWH�
DFFHVVHG��0DUFK��������@�

8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��(3$���������/DQG�XVH�
VFHQDULRV��QDWLRQDO�VFDOH�KRXVLQJ�GHQVLW\�VFHQDULRV�FRQVLVWHQW�
ZLWK�FOLPDWH�FKDQJH�VWRU\OLQHV��*OREDO�&KDQJH�5HVHDUFK�3URJUDP��
1DWLRQDO�&HQWHU�IRU�(QYLURQPHQWDO�$VVHVVPHQW��:DVKLQJWRQ��'&��
(3$�����5�������)��1DWLRQDO�7HFKQLFDO�,QIRUPDWLRQ�6HUYLFH��
6SULQJ¿HOG��9$������S��$YDLODEOH�DW��KWWS���ZZZ�HSD�JRY�QFHD��

8�6��(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��(3$���������8QLWHG�
6WDWHV�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��6DIH�'ULQNLQJ�
:DWHU�,QIRUPDWLRQ�6\VWHP�>RQOLQH�GDWDEDVH@��:DVKLQJWRQ��'&��
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��$YDLODEOH�DW��KWWS���ZZZ�HSD�JRY�
HQYLUR�IDFWV�VGZLV�LQGH[�KWPO�>'DWH�DFFHVVHG��1RYHPEHU�����@�

9|U|VPDUW\��&�-���*UHHQ��3���6DOLVEXU\��-���/DPPHUV��5�%��������*OREDO�
ZDWHU�UHVRXUFHV��YXOQHUDELOLW\�IURP�FOLPDWH�FKDQJH�DQG�SRSXODWLRQ�
JURZWK��6FLHQFH���������������

9|U|VPDUW\��&�-���0F,QW\UH��3�%���*HVVQHU��0�2��>DQG�RWKHUV@��������
*OREDO�WKUHDWV�WR�KXPDQ�ZDWHU�VHFXULW\�DQG�ULYHU�ELRGLYHUVLW\��
1DWXUH���������������

:HDU��'�1���*UHLV��-�*��������7KH�6RXWKHUQ�)RUHVW�)XWXUHV�3URMHFW��
VXPPDU\�UHSRUW��*HQ��7HFK��5HS��656������$VKHYLOOH��1&��8�6��
'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH��6RXWKHUQ�5HVHDUFK�
6WDWLRQ�����S�

:HLGQHU��(���7RGG��$��������)URP�WKH�IRUHVW�WR�WKH�IDXFHW��GULQNLQJ�
ZDWHU�DQG�IRUHVWV�LQ�WKH�8�6��0HWKRGV�SDSHU��8�6��'HSDUWPHQW�
RI�$JULFXOWXUH�)RUHVW�6HUYLFH�����S��$YDLODEOH�DW��ZZZ�IV�IHG�XV�
HFRV\VWHPVHUYLFHV�SGI�IRUHVWV�IDXFHWV�)�)B0HWKRGVB)LQDO�SGI��
>'DWH�DFFHVVHG��$SULO���������@�

:KHDWHU��+���(YDQV��(��������/DQG�XVH��ZDWHU�PDQDJHPHQW�DQG�IXWXUH�
ÀRRG�ULVN��/DQG�8VH�3ROLF\������6����6����
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'H�6RWR�1DWLRQDO�)RUHVW�LQ�0LVVLVVLSSL � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
)UDQFLV�0DULRQ�1DWLRQDO�)RUHVW�LQ�6RXWK�&DUROLQD � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
*HRUJH�:DVKLQJWRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
+ROO\�6SULQJV�1DWLRQDO�)RUHVW�LQ�0LVVLVVLSSL��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���
+RPRFKLWWR�1DWLRQDO�)RUHVW�LQ�0LVVLVVLSSL��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���
-HIIHUVRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
.LVDWFKLH�1DWLRQDO�)RUHVW�LQ�/RXLVLDQD � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
/DQG�%HWZHHQ�WKH�/DNHV�1DWLRQDO�5HFUHDWLRQ�$UHD�LQ�.HQWXFN\�DQG�7HQQHVVHH� �� �� �� �� �� ����
/\QGRQ�%��-RKQVRQ�1DWLRQDO�*UDVVODQG�LQ�7H[DV� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���
1DQWDKDOD�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
2FDOD�1DWLRQDO�)RUHVW�LQ�)ORULGD��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���
2FRQHH�1DWLRQDO�)RUHVW�LQ�*HRUJLD� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���
2VFHROD�1DWLRQDO�)RUHVW�LQ�)ORULGD � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
2XDFKLWD�1DWLRQDO�)RUHVW�LQ�$UNDQVDV�DQG�2NODKRPD� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
2]DUN�1DWLRQDO�)RUHVW�LQ�$UNDQVDV � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
3LVJDK�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
6DELQH�1DWLRQDO�)RUHVW�LQ�7H[DV� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���
6DP�+RXVWRQ�1DWLRQDO�)RUHVW�LQ�7H[DV��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ���
6W��)UDQFLV�1DWLRQDO�)RUHVW�LQ�$UNDQVDV� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� � ���
6XPWHU�1DWLRQDO�)RUHVW�LQ�6RXWK�&DUROLQD � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �����
7DOODGHJD�1DWLRQDO�)RUHVW�LQ�$ODEDPD� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
7RPELJEHH�1DWLRQDO�)RUHVW�LQ�0LVVLVVLSSL � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �����
7XVNHJHH�1DWLRQDO�)RUHVW�LQ�$ODEDPD� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �����
8ZKDUULH�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD � �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
:LOOLDP�%��%DQNKHDG�1DWLRQDO�)RUHVW�LQ�$ODEDPD� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����
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7KLV�DSSHQGL[�SURYLGHV�GHWDLOHG�LQIRUPDWLRQ�
UHJDUGLQJ�LQWDNHV�DQG�ZDWHU�RULJLQDWLQJ�RQ�HDFK�RI�
WKH����1DWLRQDO�)RUHVWV����1DWLRQDO�*UDVVODQGV��DQG�
WKH�/DQG�%HWZHHQ�WKH�/DNHV�1DWLRQDO�5HFUHDWLRQ�
$UHD�PDQDJHG�E\�WKH�)RUHVW�6HUYLFH�5HJLRQ����5���
LQ�WKH����6RXWKHUQ�6WDWHV��7KH�REMHFWLYHV�RI�WKLV�
DQDO\VLV�ZHUH�WR�����HVWLPDWH�KRZ�PXFK�IUHVK�VXUIDFH�
ZDWHU�VXSSO\�LQ�WKH�6RXWK�RULJLQDWHV�IURP�1DWLRQDO�
)RUHVW�6\VWHP��1)6��ODQGV�DQG�6WDWH�DQG�SULYDWH�
IRUHVW�ODQGV��DQG�����HVWLPDWH�KRZ�PDQ\�SHRSOH�DQG�
ZKLFK�FRPPXQLWLHV�LQ�WKH�6RXWK�GHSHQG�RQ�WKLV�
IUHVK�VXUIDFH�ZDWHU�VXSSO\��7R�DFFRPSOLVK�WKHVH�
REMHFWLYHV��ZH�FUHDWHG�XQLTXH�PRGHO�LQSXW�GDWDEDVHV�
IRU�HDFK�RI�WKH����1)6�XQLWV��SHUIRUPHG�WKH�ZDWHU�
VXSSO\�VLPXODWLRQ�ZLWK�WKH�:DWHU�6XSSO\�DQG�6WUHVV�
,QGH[��:D66,��PRGHO��DQG�OLQNHG�WKH�ZDWHU�VXSSO\�
RXWSXWV�WR�WKH�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\¶V�
6DIH�'ULQNLQJ�:DWHU�,QIRUPDWLRQ�6\VWHP��6':,6��
GDWDEDVH�RI�LQWDNHV��5HVXOWV�IRU�HDFK�1)6�XQLW�DUH�
SURYLGHG�LQ�VXPPDU\�WDEOHV�DQG�FRUUHVSRQGLQJ�PDSV�
DV�GHVFULEHG�EHORZ��:KHQ�UHYLHZLQJ�WKHVH�PDWHULDOV��
FRQVLGHU�FDUHIXOO\�WKH�DVVXPSWLRQV�DQG�FDYHDWV�
GHWDLOHG�LQ�WKH�0HWKRGV�VHFWLRQ�RI�WKLV�SDSHU��7KH�
LQWHQW�RI�WKLV�DQDO\VLV�ZDV�WR�TXDQWLI\�WKH�UROH�WKDW�
1)6�ODQGV�SOD\�LQ�SURYLGLQJ�VXUIDFH�ZDWHU�VXSSO\�WR�
WKH�������GULQNLQJ�ZDWHU�LQWDNHV�LQ�WKH����6RXWKHUQ�
6WDWHV��7KLV�ZDV�D�ODUJH�VFDOH�IRU�DQDO\VLV��DQG�DV�
VXFK��LW�ZDV�QRW�SUDFWLFDO�WR�UHYLHZ�DQG�FRUUHFW�
ORFDWLRQV��FRPPXQLWLHV��DQG�SRSXODWLRQ�VHUYHG�GDWD�
IRU�DOO�RI�WKH�GULQNLQJ�ZDWHU�LQWDNHV��7KH�SRSXODWLRQ�
DQG�FRPPXQLWLHV�VHUYHG�E\�ZDWHU�IURP�1)6�ODQGV�
LQ�WKLV�DQDO\VLV�VKRXOG�EH�FRQVLGHUHG�HVWLPDWHV��
XVHUV�DUH�HQFRXUDJHG�WR�YHULI\�UHVXOWV�ZLWK�ORFDOO\�
FROOHFWHG�GDWD�ZKHUH�DYDLODEOH��

7KLV�DSSHQGL[�FRQWDLQV�WDEOHV�RI�DOO�RI�WKH�LQWDNHV�
LQ�DQG�GRZQVWUHDP�RI�HDFK�RI�WKH����1)6�XQLWV��
7KH�WDEOHV�LQFOXGH�WKH�SXEOLF�ZDWHU�V\VWHP�QDPH��
WKH�6WDWH�LQ�ZKLFK�WKH�LQWDNH�LV�ORFDWHG��HVWLPDWHG�
SRSXODWLRQ�VHUYHG�E\�WKH�LQWDNH��SUHGLFWHG�WRWDO�
YROXPH�RI�VXUIDFH�ZDWHU�DYDLODEOH�WR�WKH�LQWDNH��
WKH�IUDFWLRQ�RI�WKH�WRWDO�YROXPH�RULJLQDWLQJ�RQ�WKH�
LQGLYLGXDO�1)6�XQLW��DQG�WKH�IUDFWLRQ�RI�WKH�WRWDO�
YROXPH�RULJLQDWLQJ�RQ�DOO�1)6�ODQGV��,Q�WKH�WDEOHV��

HDFK�LQWDNH�ZDV�DVVLJQHG�DQ�LGHQWL¿FDWLRQ�QXPEHU�
�,'��WKDW�FDQ�EH�XVHG�WR�LGHQWLI\�WKH�ORFDWLRQ�RI�WKH�
LQWDNH�RQ�WKH�PDS�IRU�WKH�FRUUHVSRQGLQJ�1)6�XQLW�
DV�GHVFULEHG�EHORZ��6RPH�SXEOLF�ZDWHU�V\VWHPV�
KDG�PRUH�WKDQ�RQH�LQWDNH��$OO�LQWDNHV�DVVRFLDWHG�
ZLWK�WKRVH�SXEOLF�ZDWHU�V\VWHPV�WKDW�DUH�ORFDWHG�
GRZQVWUHDP�RI�WKH�1)6�ODQG�DUH�VKRZQ�LQ�WKH�WDEOH�
DQG�DUH�DVVLJQHG�DQ�LQWDNH�QXPEHU�IRU�WKDW�SXEOLF�
ZDWHU�V\VWHP��

,Q�DGGLWLRQ�WR�WKH�VXPPDU\�WDEOHV��WKLV�DSSHQGL[�
FRQWDLQV�PDSV�IRU�HDFK�1)6�XQLW�VKRZLQJ�WKH�1)6�
XQLW�ERXQGDULHV��VWUHDPV�LQ�DQG�GRZQVWUHDP�RI�WKH�
1)6�XQLW��DQG�WKH�DSSUR[LPDWH�ORFDWLRQ��SRSXODWLRQ�
VHUYHG��DQG�SURSRUWLRQ�RI�WKH�WRWDO�ZDWHU�VXSSO\�WKDW�
RULJLQDWHG�RQ�HDFK�1)6�XQLW�IRU�HDFK�LQWDNH��,QWDNHV�
DUH�VL]HG�E\�SRSXODWLRQ�VHUYHG��DQG�WKH�FHQWHU�RI�WKH�
LQWDNH�SRLQWV�DUH�FRORUHG�E\�WKH�SHUFHQWDJH�RI�WKH�
WRWDO�DYDLODEOH�ZDWHU�VXSSO\�WKDW�RULJLQDWHG�LQ�WKH�
1)6�XQLW�DW�WKDW�LQWDNH��6WUHDPV�LQ�DQG�GRZQVWUHDP�
RI�WKH�1)6�XQLW�ZHUH�DOVR�FRORUHG�DFFRUGLQJ�WR�
WKH�SHUFHQWDJH�RI�ZDWHU�RULJLQDWLQJ�RQ�WKH�1)6�
XQLW�EDVHG�RQ�WKH�:D66,�PRGHO�SUHGLFWLRQV�IRU�
WKH�+8&���ZDWHUVKHG�ZKHUH�WKH�VWUHDP�VHJPHQW�
ZDV�ORFDWHG��0DQ\�RI�WKH�VWUHDP�VHJPHQWV�GUDLQHG�
FDWFKPHQWV�PXFK�VPDOOHU�WKDQ�WKH�+8&���DQG�
FRXOG�QRW�EH�DVVLJQHG�DQ�DSSURSULDWH�SHUFHQWDJH�
RI�ZDWHU�VXSSO\�IURP�WKH�1)6�XQLW��WKHVH�VWUHDPV�
DUH�GHQRWHG�³KHDGZDWHU�VWUHDPV´�RQ�WKH�PDSV�
DQG�DUH�FRORUHG�JUHHQ��,Q�VRPH�FDVHV��D�PLQLPXP�
WKUHVKROG�SHUFHQWDJH�RI�ZDWHU�RULJLQDWLQJ�RQ�WKH�
1)6�XQLW�ZDV�DSSOLHG�LQ�RUGHU�WR�VKRZ�WKH�1)6�
XQLW�DQG�GRZQVWUHDP�LQWDNHV�DW�D�UHDVRQDEOH�VFDOH��
LI�D�WKUHVKROG�ZDV�XVHG��WKH�SHUFHQWDJH�����������
HWF���LV�QRWHG�LQ�WKH�PDS�WLWOH��1XPEHUV�DGMDFHQW�
WR�LQWDNHV�DUH�LGHQWL¿HUV�OLQNHG�WR�LQWDNH�,'�LQ�WKH�
VXPPDU\�WDEOH�IRU�WKH�1)6�XQLW��6RPH�LQWDNHV�PD\�
QRW�EH�YLVLEOH�EHFDXVH�WKH\�RYHUODS�ZLWK�RWKHU�QHDUE\�
LQWDNHV��LQ�WKRVH�FDVHV��WKH�LQWDNH�,'�RQ�WKH�PDS�
VKRZV�WKH�UDQJH�RI�LQWDNH�,'V�IRU�WKDW�ORFDWLRQ��H�J���
�������1RWH�WKDW�VRPH�1)6�XQLWV�GLG�QRW�KDYH�LQWDNHV�
GRZQVWUHDP��WKHVH�1)6�XQLWV�ZHUH�PDSSHG��EXW�
WKHUH�LV�QRW�DQ�DFFRPSDQ\LQJ�LQWDNH�VXPPDU\�WDEOH�

,QWURGXFWLRQ



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

$QJHOLQD�1DWLRQDO�)RUHVW�LQ�7H[DV
$QJHOLQD�1DWLRQDO�)RUHVW�DQG�WKH�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��

ZDWHU�IURP�$QJHOLQD�1DWLRQDO�)RUHVW
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$QJHOLQD�1DWLRQDO�)RUHVW�LQ�7H[DV
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�$QJHOLQD�1DWLRQDO�)RUHVW�

�
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WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�
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WĞƌĐĞŶƚ�ĨƌŽŵ�
�ŶŐĞůŝŶĂ�E&�
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WĞƌĐĞŶƚ�
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ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� �/dz�K&����hDKEd�
t�d�Z�hd/>/dz���Wd� ϭ�ŽĨ�ϯ� dy� ϮϬϴϯϯ� ϭϭϮϲϳ� Ϯ͘ϲй� ϰ͘ϲй�

Ϯ� �/dz�K&����hDKEd�
t�d�Z�hd/>/dz���Wd� Ϯ�ŽĨ�ϯ� dy� ϮϬϴϯϯ� ϭϬϬϳϵ� Ϯ͘ϵй� ϱ͘ϭй�

ϯ� �/dz�K&����hDKEd�
t�d�Z�hd/>/dz���Wd� ϯ�ŽĨ�ϯ� dy� ϮϬϴϯϯ� ϭϬϬϳϵ� Ϯ͘ϵй� ϱ͘ϭй�

ϰ� �/dz�K&�ZK^���/dz� � dy� ϳϮϵ� ϭϭϯϱϱ� Ϯ͘ϲй� ϰ͘ϱй�

ϱ� �/dz�K&���s�>>�� ϭ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϲ� �/dz�K&���s�>>�� Ϯ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϳ� �/dz�K&���s�>>�� ϯ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϴ� �/dz�K&���s�>>�� ϰ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϵ� �/dz�K&���s�>>�� ϱ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϭϬ� �/dz�K&���s�>>�� ϲ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϭϭ� �/dz�K&���s�>>�� ϳ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϭϮ� �/dz�K&���s�>>�� ϴ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϭϯ� �/dz�K&���s�>>�� ϵ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϭϰ� �/dz�K&���s�>>�� ϭϬ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϭϱ� �/dz�K&���s�>>�� ϭϭ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϭϲ� �/dz�K&���s�>>�� ϭϮ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϭϳ� �/dz�K&���s�>>�� ϭϯ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϭϴ� �/dz�K&���s�>>�� ϭϰ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϭϵ� �/dz�K&���s�>>�� ϭϱ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϮϬ� �/dz�K&���s�>>�� ϭϲ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

Ϯϭ� �/dz�K&���s�>>�� ϭϳ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

ϮϮ� �/dz�K&���s�>>�� ϭϴ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

Ϯϯ� �/dz�K&���s�>>�� ϭϵ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

Ϯϰ� �/dz�K&���s�>>�� ϮϬ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

Ϯϱ� �/dz�K&���s�>>�� Ϯϭ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

Ϯϲ� �/dz�K&���s�>>�� ϮϮ�ŽĨ�ϮϮ� dy� ϯϮ� ϵϴ� Ϯ͘ϰй� Ϯ͘ϱй�

Ϯϳ� ��Θ�D�t^�� � dy� ϵϱϬ� ϭϲϵϲ� Ϭ͘Ϯй� Ϭ͘Ϯй�

Ϯϴ� d����t/EE/��^dKt�>>� � dy� ϯϮϵϳ� ϭϬϬϳϵ� Ϯ͘ϵй� ϱ͘ϭй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ��ŶŐĞůŝŶĂ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

$SDODFKLFROD�1DWLRQDO�)RUHVW�LQ�)ORULGD
6WUHDPV�DQG�ULYHUV�ÁRZLQJ�IURP�$SDODFKLFROD�1DWLRQDO�)RUHVW��

1R�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYH�ZDWHU�IURP�$SDODFKLFROD�1DWLRQDO�)RUHVW



1R�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYH�ZDWHU�IURP�$SDODFKLFROD�1DWLRQDO�)RUHVW��
WKHUHIRUH��LW�GRHV�QRW�KDYH�DQ�DFFRPSDQ\LQJ�LQWDNH�VXPPDU\�WDEOH�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

%LHQYLOOH�1DWLRQDO�)RUHVW�LQ�0LVVLVVLSSL
%LHQYLOOH�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�%LHQYLOOH�1DWLRQDO�)RUHVW
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�
dĂďůĞ��͘ϮͶ�ŝĞŶǀŝůůĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ�

�
�
� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ�
ŶĂŵĞ�

/ŶƚĂŬĞ�ŶƵŵďĞƌ�
ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ŝĞŶǀŝůůĞ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� �/dz�K&�:��<^KE� ϭ�ŽĨ�Ϯ� D^� ϴϳϰϰϬ� ϰϰϵϵ� Ϯ͘ϰй� Ϯ͘ϰй�

Ϯ� �/dz�K&�:��<^KE� Ϯ�ŽĨ�Ϯ� D^� ϴϳϰϰϬ� ϰϮϵϭ� Ϯ͘ϲй� Ϯ͘ϲй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ��ŝĞŶǀŝůůĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�

%LHQYLOOH�1DWLRQDO�)RUHVW�LQ�0LVVLVVLSSL
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�%LHQYLOOH�1DWLRQDO�)RUHVW



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

&DGGR�1DWLRQDO�*UDVVODQG�LQ�7H[DV
&DGGR�1DWLRQDO�*UDVVODQG�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��

JUHDWHU�WKDQ�RU�HTXDO�WR������DQQXDO�ZDWHU�VXSSO\�IURP�&DGGR�1DWLRQDO�*UDVVODQG
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�
dĂďůĞ��͘ϯͶ�ĂĚĚŽ�EĂƚŝŽŶĂů�'ƌĂƐƐůĂŶĚ�

�
�
� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ�
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ĂĚĚŽ�EĂƚŝŽŶĂů�
'ƌĂƐƐůĂŶĚ�ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� �K^^/�Z��/dz�t�d�Z�
^z^d�D͕��/dz�K&� ϭ�ŽĨ�ϯ� >�� ϭϵϴϳϬ� ϮϵϴϬϳ� Ϭ͘ϭй� Ϯ͘ϳй�

Ϯ� �K^^/�Z��/dz�t�d�Z�
^z^d�D͕��/dz�K&� Ϯ�ŽĨ�ϯ� >�� ϭϵϴϳϬ� ϮϵϴϬϳ� Ϭ͘ϭй� Ϯ͘ϳй�

ϯ� �K^^/�Z��/dz�t�d�Z�
^z^d�D͕��/dz�K&� ϯ�ŽĨ�ϯ� >�� ϭϵϴϳϬ� ϮϵϴϬϳ� Ϭ͘ϭй� Ϯ͘ϳй�

ϰ� DKZ'�E��/dz�t�d�Z�
^z^d�D� � >�� ϲϯϱϮ� ϴϲϳϵϬ� ф�Ϭ͘Ϭϱй� ϯ͘ϵй�

ϱ� ^d�D�Zz�W�Z/^,�tt�
�/^d�EK�ϱ� � >�� ϳϱϬϬ� ϴϯϱϳϬ� ф�Ϭ͘Ϭϱй� ϰ͘ϭй�

ϲ�
t�d�Z�Θ�^�t�Z�

�KDD/^^/KE�ηϰ�K&�^d�
D�Zz�

� >�� ϰϲϳϰ� ϴϯϲϮϮ� ф�Ϭ͘Ϭϱй� ϰ͘ϭй�

ϳ� �/dz�K&��KDD�Z��� ϭ�ŽĨ�Ϯ� dy� ϭϯϳϭ� ϭϭϱ� Ϭ͘ϴй� Ϭ͘ϴй�

ϴ� �/dz�K&��KDD�Z��� Ϯ�ŽĨ�Ϯ� dy� ϭϯϳϭ� ϲϯ� ϭ͘ϱй� ϭ͘ϱй�

ϵ� �/dz�K&��KKW�Z� � dy� Ϯϭϰϲ� ϱϬϯ� Ϭ͘Ϯй� Ϭ͘Ϯй�

ϭϬ� �/dz�K&�^h>W,hZ�
^WZ/E'^� � dy� ϳϳϮϱ� ϰϲϯ� Ϭ͘Ϯй� Ϭ͘Ϯй�

ϭϭ� �/dz�K&�d�y�Z<�E�� � dy� ϭϵϴϯϵ� ϯϱϵϬ� Ϭ͘ϭй� Ϭ͘ϭй�

ϭϮ� /Ed�ZE�d/KE�>�W�W�Z�
d�y�Z<�E��D/>>� � dy� ϳϴϬ� ϯϱϵϬ� Ϭ͘ϭй� Ϭ͘ϭй�

ϭϯ� EKZd,�,hEd�^h�� � dy� ϮϬϲϰ� ϰϯ� Ϯ͘ϳй� Ϯ͘ϳй�

ϭϰ� Z���Z/s�Z��KhEdz�t^�� � dy� ϭϲϰϱ� ϭϯϵϱ� Ϭ͘ϯй� Ϭ͘ϯй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ��ĂĚĚŽ�EĂƚŝŽŶĂů�'ƌĂƐƐůĂŶĚ͘�

&DGGR�1DWLRQDO�*UDVVODQG�LQ�7H[DV
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�&DGGR�1DWLRQDO�*UDVVODQG



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

&KDWWDKRRFKHH�1DWLRQDO�)RUHVW�LQ�*HRUJLD
&KDWWDKRRFKHH�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��
PRUH�WKDQ�����DQQXDO�ZDWHU�VXSSO\�IURP�&KDWWDKRRFKHH�1DWLRQDO�)RUHVW
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&KDWWDKRRFKHH�1DWLRQDO�)RUHVW�LQ�*HRUJLD
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�&KDWWDKRRFKHH�1DWLRQDO�)RUHVW����RI���SDJHV�

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�ƐĞƌǀĞĚ�
ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ŚĂƚƚĂŚŽŽĐŚĞĞ�

E&�ŽŶůǇ��
WĞƌĐĞŶƚ�ĨƌŽŵ�
Ăůů�E&^�ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� �>��Zds/>>��hd/>/d/� �̂�K�Z�� � �>� ϯϬϭϴϲ� ϯϯϳϰϯ� Ϯ͘ϭй� ϭϯ͘ϴй�

Ϯ� �Z���t�d�Z�tKZ<^��K�Z�� � �>� ϭϳϱϳϲ� ϯϰϬϬϮ� Ϯ͘ϭй� ϭϯ͘ϳй�

ϯ� �Z/�'�WKZd�hd/>/d/�^��K�Z�� � �>� ϲϬϬϬ� ϯϭϰϴϬ� Ϯ͘ϯй� ϭϰ͘ϳй�

ϰ� ��EdZ��t�d�Z�Θ�̂ �t�Z��K�Z�� � �>� ϲϬϭϮ� ϳϬϬϰ� ϳ͘ϳй� ϴ͘ϭй�

ϱ� �,�dd�,KK�,���s�>>�z�t�d�Z�
^hWW>z��/̂ d� � �>� ϯϮ� ϱϵϱϴ� ϱ͘ϰй� ϱ͘ϰй�

ϲ� �,�ZK<���t�d�Z�Θ�'�^�
��W�ZdD�Ed� � �>� ϮϮϱϬ� ϰϰϯϮϰ� ϭ͘ϲй� ϭϬ͘ϲй�

ϳ� �>�EdKE�t�d�Z���W�ZdD�Ed� � �>� ϭϯϱϬϬ� ϭϮϴϵϰ� ϰ͘Ϯй� ϳ͘ϱй�

ϴ� �K>��Zd��KhEdz�ZhZ�>�t�d�Z�
^z^d�D� � �>� ϭϬϳϯϭ� ϰϰϮϮϯ� ϭ͘ϲй� ϭϬ͘ϲй�

ϵ� ����dhZ�;DhE/�/W�>�hd/>/d/�^�
�K�Z��K&Ϳ� � �>� ϳϳϭϬϬ� ϯϳϳϳϮ� ϭ͘ϵй� ϭϮ͘ϰй�

ϭϬ� ��<�>�Ͳ:��<^KE�t�d�Z�̂ hWW>z�
�/̂ dZ/�d� � �>� ϰϬ� ϯϭϲϵϵ� Ϯ͘ϯй� ϭϰ͘ϲй�

ϭϭ� �>DKZ��t�d�Z�Θ�̂ �t�Z�
�hd,KZ/dz� ϭ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϳϵ� Ϯ͘ϳй� ϱ͘ϯй�

ϭϮ� �>DKZ��t�d�Z�Θ�̂ �t�Z�
�hd,KZ/dz� Ϯ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϰϴ� Ϯ͘ϳй� ϱ͘ϯй�

ϭϯ� �>DKZ��t�d�Z�Θ�̂ �t�Z�
�hd,KZ/dz� ϯ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϰϴ� Ϯ͘ϳй� ϱ͘ϯй�

ϭϰ� �>DKZ��t�d�Z�Θ�̂ �t�Z�
�hd,KZ/dz� ϰ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϰϴ� Ϯ͘ϳй� ϱ͘ϯй�

ϭϱ� &/s��̂ d�Z�t�d�Z�̂ hWW>z��/̂ dZ/�d� � �>� ϭϬϬ� ϭϵϲϴϯ� Ϯ͘ϳй� ϱ͘ϯй�

ϭϲ� &>KZ�E���t�d�ZͲt�^d�t�d�Z�
��W�ZdD�Ed� ϭ�ŽĨ�Ϯ� �>� ϭϲϳϮϱ� ϰϯϯϮϴ� ϭ͘ϳй� ϭϬ͘ϴй�

ϭϳ� &>KZ�E���t�d�ZͲt�^d�t�d�Z�
��W�ZdD�Ed� Ϯ�ŽĨ�Ϯ� �>� ϭϲϳϮϱ� ϰϯϯϮϴ� ϭ͘ϳй� ϭϬ͘ϴй�

ϭϴ� &KZd�W�zE��t�d�Z�tKZ<^�
�K�Z�� � �>� ϳϮϰϴ� ϯϮϳϵϬ� Ϯ͘Ϯй� ϭϰ͘Ϯй�

ϭϵ� &d�D/d�,�>>�t�d�Z�̂ z^d�D� ϭ�ŽĨ�Ϯ� �>� ϮϬϯϲ� ϴϰϬϲ� ϯ͘ϴй� ϯ͘ϴй�

ϮϬ� &d�D/d�,�>>�t�d�Z�̂ z^d�D� Ϯ�ŽĨ�Ϯ� �>� ϮϬϯϲ� ϴϬϴϮ� ϯ͘ϵй� ϰ͘Ϭй�

Ϯϭ� '��^��E�t�d�Z�tKZ< �̂�E��
^�t�Z��K�Z�� � �>� ϰϲϱϱϭ� ϴϭϰϲ� ϲ͘ϲй� ϳ͘ϳй�

ϮϮ� 'Z��E,/>>�t�d�Z�Θ�&/Z��WZK�
�hd,KZ/dz� ϭ�ŽĨ�Ϯ� �>� ϯϴϱϱ� ϰϯϯϮϴ� ϭ͘ϳй� ϭϬ͘ϴй�

Ϯϯ� 'Z��E,/>>�t�d�Z�Θ�&/Z��WZK�
�hd,KZ/dz� Ϯ�ŽĨ�Ϯ� �>� ϯϴϱϱ� ϰϯϯϮϴ� ϭ͘ϳй� ϭϬ͘ϴй�

Ϯϰ� 'hEd�Z^s/>>��t�d�Z�tKZ< �̂Θ�
^�t�Z��K�Z�� ϭ�ŽĨ�Ϯ� �>� ϲϯϳϱ� ϯϰϬϬϮ� Ϯ͘ϭй� ϭϯ͘ϳй�

Ϯϱ� 'hEd�Z^s/>>��t�d�Z�tKZ< �̂Θ�
^�t�Z��K�Z�� Ϯ�ŽĨ�Ϯ� �>� ϲϯϳϱ� ϯϰϬϬϮ� Ϯ͘ϭй� ϭϯ͘ϳй�

Ϯϲ� ,hEd^s/>>��hd/>/d/�^� ϭ�ŽĨ�Ϯ� �>� ϯϭϯϭϬ� ϯϲϴϴϵ� ϭ͘ϵй� ϭϮ͘ϲй�

Ϯϳ� ,hEd^s/>>��hd/>/d/�^� Ϯ�ŽĨ�Ϯ� �>� ϯϭϯϭϬ� ϯϱϳϮϯ� Ϯ͘Ϭй� ϭϯ͘Ϭй�

Ϯϴ� >/D�^dKE���KhEdz�t�d�Z�
^z^d�D� � �>� ϭϰϲϮϱ� ϯϳϵϲϱ� ϭ͘ϵй� ϭϮ͘ϯй�

Ϯϵ� D�Z�hZz�t�d�Z�̂ z^d�D͕�/E�͘� � �>� ϯϲϲϬ� ϭϵϳϳϵ� Ϯ͘ϳй� ϱ͘ϯй�

ϯϬ� D/>>�ZKK<�hd/>/d/�^� � �>� ϰϱϬϯ� ϭϵϳϳϵ� Ϯ͘ϳй� ϱ͘ϯй�

ϯϭ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϭ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϯϮ� DKEd'KD�Zz�t�d�Z�tKZ<^� Ϯ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϯϯ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϯ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϯϰ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϰ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϯϱ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϱ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϯϲ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϲ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

	$POUJOVFE
�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�ƐĞƌǀĞĚ�
ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ŚĂƚƚĂŚŽŽĐŚĞĞ�

E&�ŽŶůǇ��
WĞƌĐĞŶƚ�ĨƌŽŵ�
Ăůů�E&^�ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϯϳ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϳ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϯϴ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϴ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϯϵ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϵ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϰϬ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϭϬ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϳϰϴ� Ϯ͘ϳй� ϱ͘ϯй�

ϰϭ� EKZd,�D�Z^,�>>�hd/>/d/�^� ϭ�ŽĨ�Ϯ� �>� ϲϭϴϱ� ϯϰϬϬϮ� Ϯ͘ϭй� ϭϯ͘ϳй�

ϰϮ� EKZd,�D�Z^,�>>�hd/>/d/�^� Ϯ�ŽĨ�Ϯ� �>� ϲϭϴϱ� ϯϰϬϬϮ� Ϯ͘ϭй� ϭϯ͘ϳй�

ϰϯ� EKZd,��^d��>���D��t�d�Z�
^z^d�D� ϭ�ŽĨ�ϯ� �>� ϵϯϳϱ� ϯϯϳϰϯ� Ϯ͘ϭй� ϭϯ͘ϴй�

ϰϰ� EKZd,��^d��>���D��t�d�Z�
^z^d�D� Ϯ�ŽĨ�ϯ� �>� ϵϯϳϱ� ϯϮϳϵϬ� Ϯ͘Ϯй� ϭϰ͘Ϯй�

ϰϱ� EKZd,��^d��>���D��t�d�Z�
^z^d�D� ϯ�ŽĨ�ϯ� �>� ϵϯϳϱ� ϯϮϳϵϬ� Ϯ͘Ϯй� ϭϰ͘Ϯй�

ϰϲ� KW�>/<��hd/>/d/�^� � �>� ϭϴϳϴϲ� ϲϯϰϮ� ϱ͘Ϭй� ϱ͘Ϭй�

ϰϳ� W�>>��/dz�t�d�Z�tKZ<^� ϭ�ŽĨ�ϰ� �>� ϯϳϴϴ� ϭϬϭϯϬ� ϱ͘ϯй� ϴ͘ϭй�

ϰϴ� W�>>��/dz�t�d�Z�tKZ<^� Ϯ�ŽĨ�ϰ� �>� ϯϳϴϴ� ϭϬϭϯϬ� ϱ͘ϯй� ϴ͘ϭй�

ϰϵ� W�>>��/dz�t�d�Z�tKZ<^� ϯ�ŽĨ�ϰ� �>� ϯϳϴϴ� ϭϬϭϯϬ� ϱ͘ϯй� ϴ͘ϭй�

ϱϬ� W�>>��/dz�t�d�Z�tKZ<^� ϰ�ŽĨ�ϰ� �>� ϯϳϴϴ� ϵϵϵϭ� ϱ͘ϰй� ϴ͘Ϯй�

ϱϭ� W,�E/y��/dz�hd/>/d/�^� � �>� ϯϱϯϱϴ� ϲϴϭϭ� ϰ͘ϳй� ϰ͘ϳй�

ϱϮ� W/E��,/>>�t�d�Z���W�ZdD�Ed� � �>� Ϯϰϳϱ� ϮϴϮϱϱ� ϭ͘ϵй� ϰ͘ϰй�

ϱϯ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϭ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϮϬϱϮϳ� Ϯ͘ϲй� ϱ͘ϭй�

ϱϰ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� Ϯ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϮϬϱϮϳ� Ϯ͘ϲй� ϱ͘ϭй�

ϱϱ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϯ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϱϲ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϰ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϱϳ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϱ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϱϴ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϲ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϱϵ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϳ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϲϬ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϴ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϲϭ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϵ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϲϮ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϭϬ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϲϯ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϭϭ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϯϰ� Ϯ͘ϳй� ϱ͘ϯй�

ϲϰ� ^�Kdd^�KZK�t�d�Z�tKZ<^� ϭ�ŽĨ�Ϯ� �>� ϭϬϵϱϬ� ϯϮϳϵϬ� Ϯ͘Ϯй� ϭϰ͘Ϯй�

ϲϱ� ^�Kdd^�KZK�t�d�Z�tKZ<^� Ϯ�ŽĨ�Ϯ� �>� ϭϬϵϱϬ� ϯϮϳϵϬ� Ϯ͘Ϯй� ϭϰ͘Ϯй�

ϲϲ� ^��d/KEͲ�hddKE�t�d�Z�̂ z^d�D� � �>� ϯϮϲϴϮ� ϯϮϳϵϬ� Ϯ͘Ϯй� ϭϰ͘Ϯй�

ϲϳ� ^,�&&/�>��hd/>/d/� �̂��W�ZdD�Ed� � �>� ϭϰϱϳϰ� ϰϰϮϮϯ� ϭ͘ϲй� ϭϬ͘ϲй�

ϲϴ� ^,�>�z��KhEdz�t�d�Z�̂ z^d�D� � �>� ϯϮϯϯϳ� ϭϭϰϵϮ� ϰ͘ϳй� ϴ͘Ϯй�

ϲϵ� ^D/d,^�t�d�Z��E��̂ �t�Z�
�hd,KZ/dz� � �>� ϮϳϳϴϬ� ϲϳϱϲ� ϰ͘ϳй� ϰ͘ϳй�

ϳϬ� ^Khd,^/���t�d�Z�tKZ<^� � �>� ϱϯϱϳ� ϴϲϴϰ� ϲ͘Ϯй� ϳ͘Ϯй�

ϳϭ� ^W�E/̂ ,�&KZd�t�d�Z�̂ z^d�D� � �>� Ϯϲϴϴ� ϲϭϴϴϮ� Ϭ͘ϵй� ϯ͘ϭй�

ϳϮ� d�>>���'�Ͳ^,�>�z�t�d�Z�
dZ��dD�Ed�W>�Ed� � �>� ϯϮ� ϭϬϳϰϰ� ϱ͘Ϭй� ϴ͘Ϯй�

ϳϯ� dZ/��KDDhE/dz�t�d�Z�̂ z^d�D� ϭ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϳϵ� Ϯ͘ϳй� ϱ͘ϯй�

&KDWWDKRRFKHH�1DWLRQDO�)RUHVW�LQ�*HRUJLD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP��

&KDWWDKRRFKHH�1DWLRQDO�)RUHVW����RI���SDJHV�

	$POUJOVFE
�
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�ƐĞƌǀĞĚ�
ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ŚĂƚƚĂŚŽŽĐŚĞĞ�

E&�ŽŶůǇ��
WĞƌĐĞŶƚ�ĨƌŽŵ�
Ăůů�E&^�ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϳϰ� dZ/��KDDhE/dz�t�d�Z�̂ z^d�D� Ϯ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϳϵ� Ϯ͘ϳй� ϱ͘ϯй�

ϳϱ� dZ/��KDDhE/dz�t�d�Z�̂ z^d�D� ϯ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϳϵ� Ϯ͘ϳй� ϱ͘ϯй�

ϳϲ� dZ/��KDDhE/dz�t�d�Z�̂ z^d�D� ϰ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϰϴ� Ϯ͘ϳй� ϱ͘ϯй�

ϳϳ� dZ/��KDDhE/dz�t�d�Z�̂ z^d�D� ϱ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϰϴ� Ϯ͘ϳй� ϱ͘ϯй�

ϳϴ� h �̂�ZDz��s/�d/KE�Θ�D/̂ ^/>��
�KDD�E�� ϭ�ŽĨ�Ϯ� �>� ϭϰϮϱϬ� ϯϱϳϮϯ� Ϯ͘Ϭй� ϭϯ͘Ϭй�

ϳϵ� h �̂�ZDz��s/�d/KE�Θ�D/̂ ^/>��
�KDD�E�� Ϯ�ŽĨ�Ϯ� �>� ϭϰϮϱϬ� ϯϱϳϮϯ� Ϯ͘Ϭй� ϭϯ͘Ϭй�

ϴϬ� t�^d�DKZ'�EͲ��^d�>�tZ�E���
t�d�Z��hd,KZ/d� � �>� ϮϲϭϯϬ� ϯϴϬϵϴ� ϭ͘ϵй� ϭϮ͘ϯй�

ϴϭ� t/>�Ky��KhEdz�t�d�Z�̂ z^d�D� � �>� ϭϯϭϵ� Ϯϳϰϴϰ� Ϯ͘Ϭй� ϰ͘ϱй�

ϴϮ� t/̂ ���>>Kz^�>>��t�d�Z�^z^d�D� � �>� ϮϰϬϬ� ϰϯϯϮϴ� ϭ͘ϳй� ϭϬ͘ϴй�

ϴϯ� �d>�Ed�� � '�� ϲϱϬϬϬϬ� Ϯϵϴϵ� ϭϬ͘ϳй� ϭϬ͘ϳй�

ϴϰ� �h'h^d�ͲZ/�,DKE���K�t^� ϭ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϴϱ� �h'h^d�ͲZ/�,DKE���K�t^� Ϯ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϴϲ� �h'h^d�ͲZ/�,DKE���K�t^� ϯ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϴϳ� �h'h^d�ͲZ/�,DKE���K�t^� ϰ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϴϴ� �h'h^d�ͲZ/�,DKE���K�t^� ϱ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϴϵ� �h'h^d�ͲZ/�,DKE���K�t^� ϲ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϵϬ� �h'h^d�ͲZ/�,DKE���K�t^� ϳ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϵϭ� �h'h^d�ͲZ/�,DKE���K�t^� ϴ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϵϮ� �h'h^d�ͲZ/�,DKE���K�t^� ϵ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϵϯ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϬ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϵϰ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϭ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϵϱ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϮ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϵϲ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϯ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϵϳ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϰ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϵϴ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϱ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϵϵ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϲ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϭϬϬ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϳ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϲϬ� ϲ͘ϰй� ϭϮ͘ϱй�

ϭϬϭ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϴ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϭϯϵ� ϳ͘ϭй� ϭϯ͘ϴй�

ϭϬϮ� ��>�t/E� � '�� ϰϭϲϬ� ϲϰϲ� Ϯϵ͘ϴй� Ϯϵ͘ϵй�

ϭϬϯ� �>�/Z^s/>>�� � '�� ϯϰϬϬ� ϭϳϲ� ϱϭ͘ϯй� ϱϭ͘ϯй�

ϭϬϰ� �>h��Z/�'�� � '�� ϱϱϬϲ� ϳϰϬ� ϰϳ͘ϱй� ϰϳ͘ϱй�

ϭϬϱ� �h&KZ�� � '�� ϴϬϰϱ� ϭϴϰϱ� ϭϳ͘ϯй� ϭϳ͘ϯй�

ϭϬϲ� ��>,KhE� ϭ�ŽĨ�ϴ� '�� ϲϭϯϲ� ϭϭϱϬ� ϭϬ͘ϰй� ϭϬ͘ϰй�

ϭϬϳ� ��>,KhE� Ϯ�ŽĨ�ϴ� '�� ϲϭϯϲ� ϮϮϯϰ� ϭϱ͘ϲй� ϭϲ͘ϵй�

ϭϬϴ� ��>,KhE� ϯ�ŽĨ�ϴ� '�� ϲϭϯϲ� ϮϮϯϰ� ϭϱ͘ϲй� ϭϲ͘ϵй�

ϭϬϵ� ��>,KhE� ϰ�ŽĨ�ϴ� '�� ϲϭϯϲ� ϮϮϯϰ� ϭϱ͘ϲй� ϭϲ͘ϵй�

ϭϭϬ� ��>,KhE� ϱ�ŽĨ�ϴ� '�� ϲϭϯϲ� ϮϮϯϰ� ϭϱ͘ϲй� ϭϲ͘ϵй�

ϭϭϭ� ��>,KhE� ϲ�ŽĨ�ϴ� '�� ϲϭϯϲ� ϮϮϯϰ� ϭϱ͘ϲй� ϭϲ͘ϵй�

ϭϭϮ� ��>,KhE� ϳ�ŽĨ�ϴ� '�� ϲϭϯϲ� ϮϮϯϰ� ϭϱ͘ϲй� ϭϲ͘ϵй�

ϭϭϯ� ��>,KhE� ϴ�ŽĨ�ϴ� '�� ϲϭϯϲ� ϮϮϯϰ� ϭϱ͘ϲй� ϭϲ͘ϵй�

ϭϭϰ� ��EKE� ϭ�ŽĨ�Ϯ� '�� ϰϴϰ� ϭϳϮ� ϯ͘Ϭй� ϯ͘Ϭй�

ϭϭϱ� ��EKE� Ϯ�ŽĨ�Ϯ� '�� ϰϴϰ� ϭϳϮ� ϯ͘Ϭй� ϯ͘Ϭй�

ϭϭϲ� ��EdKE� � '�� ϭϰϯϬϬ� ϵϴϳ� ϵ͘ϱй� ϵ͘ϲй�

	$POUJOVFE
�

&KDWWDKRRFKHH�1DWLRQDO�)RUHVW�LQ�*HRUJLD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP��

&KDWWDKRRFKHH�1DWLRQDO�)RUHVW����RI���SDJHV�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

��

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�ƐĞƌǀĞĚ�
ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ŚĂƚƚĂŚŽŽĐŚĞĞ�

E&�ŽŶůǇ��
WĞƌĐĞŶƚ�ĨƌŽŵ�
Ăůů�E&^�ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭϭϳ� ��Zd�Z �̂>�<��D�Z/E��Θ�Z�^KZd� � '�� ϲϮ� ϱϲϯ� Ϯϭ͘Ϯй� Ϯϭ͘Ϯй�

ϭϭϴ� ��Zd�Z^s/>>�� � '�� ϮϰϴϯϬ� ϭϲϴϬ� ϱ͘ϲй� ϱ͘ϲй�

ϭϭϵ� ��dKK^��hd/> �͘�/̂ d͘��hd,KZ/dz� � '�� ϰϵϰϬϬ� ϲϱ� ϭ͘ϯй� ϭ͘ϯй�

ϭϮϬ� �,�d^tKZd,� ϭ�ŽĨ�ϱ� '�� ϱϯϴϯ� ϱϵϲ� ϮϬ͘ϭй� ϮϬ͘ϭй�

ϭϮϭ� �,�d^tKZd,� Ϯ�ŽĨ�ϱ� '�� ϱϯϴϯ� ϴϱ� ϯϴ͘ϳй� ϯϴ͘ϳй�

ϭϮϮ� �,�d^tKZd,� ϯ�ŽĨ�ϱ� '�� ϱϯϴϯ� ϯϵ� ϰϵ͘Ϭй� ϰϵ͘Ϭй�

ϭϮϯ� �,�d^tKZd,� ϰ�ŽĨ�ϱ� '�� ϱϯϴϯ� ϯϮ� ϱϴ͘ϭй� ϱϴ͘ϭй�

ϭϮϰ� �,�d^tKZd,� ϱ�ŽĨ�ϱ� '�� ϱϯϴϯ� ϯϮ� ϱϴ͘ϭй� ϱϴ͘ϭй�

ϭϮϱ� �,�ZK<����KhEdz� � '�� ϭϰϱϯϴϵ� ϴϬϮ� ϭϭ͘ϳй� ϭϭ͘ϴй�

ϭϮϲ� �>�Z<�^s/>>�� � '�� ϱϳϴϱ� Ϯϭϳ� Ϯϱ͘ϭй� Ϯϱ͘ϭй�

ϭϮϳ� �>�s�>�E��t�d�ZtKZ<^� ϭ�ŽĨ�ϯ� '�� ϭϮϭϯ� ϱϱ� ϵ͘ϲй� ϵ͘ϲй�

ϭϮϴ� �>�s�>�E��t�d�ZtKZ<^� Ϯ�ŽĨ�ϯ� '�� ϭϮϭϯ� ϱϱ� ϵ͘ϲй� ϵ͘ϲй�

ϭϮϵ� �>�s�>�E��t�d�ZtKZ<^� ϯ�ŽĨ�ϯ� '�� ϭϮϭϯ� ϱϱ� ϵ͘ϲй� ϵ͘ϲй�

ϭϯϬ� �K>hD�/���KhEdz� � '�� ϯϭϯϳϵ� ϴϬϰϵ� ϳ͘Ϯй� ϭϰ͘Ϭй�

ϭϯϭ� �K>hD�h^� � '�� ϮϮϵϬϬϬ� ϲϳϱϲ� ϰ͘ϳй� ϰ͘ϳй�

ϭϯϮ� �hDD/E'� � '�� ϮϭϱϭϮ� ϭϴϰϱ� ϭϳ͘ϯй� ϭϳ͘ϯй�

ϭϯϯ� ��>dKE�hd/>/d/�^� ϭ�ŽĨ�ϰ� '�� ϮϰϴϮϵ� ϮϮϭ� ϭ͘ϰй� ϭ͘ϰй�

ϭϯϰ� ��>dKE�hd/>/d/�^� Ϯ�ŽĨ�ϰ� '�� ϮϰϴϮϵ� ϲϵ� ϰ͘ϱй� ϰ͘ϱй�

ϭϯϱ� ��>dKE�hd/>/d/�^� ϯ�ŽĨ�ϰ� '�� ϮϰϴϮϵ� ϯϴ� ϭϬ͘Ϭй� ϭϬ͘Ϭй�

ϭϯϲ� ��>dKE�hd/>/d/�^� ϰ�ŽĨ�ϰ� '�� ϮϰϴϮϵ� ϯϮϰ� ϰϱ͘Ϭй� ϱϯ͘ϵй�

ϭϯϳ� ��<�>���KhEdz� � '�� ϲϳϬϬϬϬ� ϮϮϬϮ� ϭϰ͘ϱй� ϭϰ͘ϱй�

ϭϯϴ� �>>/:�zͲ'/>D�Z��K͘�t�d�Z��hd,͘� � '�� ϭϯϬϭϬ� ϯϳϰ� ϮϬ͘ϲй� ϮϬ͘ϲй�

ϭϯϵ� �dKt�,� � '�� ϭϯϴϰϯ� ϯϬϯ� Ϯϳ͘Ϭй� Ϯϳ͘Ϭй�

ϭϰϬ� &/�>��>���KZW͘� ϭ�ŽĨ�ϱ� '�� ϱ� ϭϬϭϯ� ϭϵ͘Ϭй� ϭϵ͘ϭй�

ϭϰϭ� &/�>��>���KZW͘� Ϯ�ŽĨ�ϱ� '�� ϱ� ϭϬϭϯ� ϭϵ͘Ϭй� ϭϵ͘ϭй�

ϭϰϮ� &/�>��>���KZW͘� ϯ�ŽĨ�ϱ� '�� ϱ� ϭϬϭϯ� ϭϵ͘Ϭй� ϭϵ͘ϭй�

ϭϰϯ� &/�>��>���KZW͘� ϰ�ŽĨ�ϱ� '�� ϱ� ϭϬϭϯ� ϭϵ͘Ϭй� ϭϵ͘ϭй�

ϭϰϰ� &/�>��>���KZW͘� ϱ�ŽĨ�ϱ� '�� ϱ� ϭϬϭϯ� ϭϵ͘Ϭй� ϭϵ͘ϭй�

ϭϰϱ� &>Kz���KhEdz� � '�� ϭϯϵϭϯ� ϮϰϭϮ� ϯ͘ϵй� ϯ͘ϵй�

ϭϰϲ� &KZ^zd,��K �͘t�d�Z�Θ�̂ �t�Z� � '�� ϭϭϰϰϵϵ� ϭϴϰϱ� ϭϳ͘ϯй� ϭϳ͘ϯй�

ϭϰϳ� '�/E�^s/>>�� ϭ�ŽĨ�Ϯ� '�� ϲϯϯϭϬ� ϭϴϰϱ� ϭϳ͘ϯй� ϭϳ͘ϯй�

ϭϰϴ� '�/E�^s/>>�� Ϯ�ŽĨ�Ϯ� '�� ϲϯϯϭϬ� ϴϳϰ� ϮϮ͘ϭй� ϮϮ͘ϭй�

ϭϰϵ� 't/EE�dd��K͘���Wd͘�K&�t�d�Z�
Z�^KhZ��^� ϭ�ŽĨ�Ϯ� '�� ϯϳϰϴϲϭ� ϭϴϰϱ� ϭϳ͘ϯй� ϭϳ͘ϯй�

ϭϱϬ� 't/EE�dd��K͘���Wd͘�K&�t�d�Z�
Z�^KhZ��^� Ϯ�ŽĨ�Ϯ� '�� ϯϳϰϴϲϭ� ϭϴϰϱ� ϭϳ͘ϯй� ϭϳ͘ϯй�

ϭϱϭ� ,�ZZ/̂ ��KhEdz�t�d�Z�̂ z^d�D� � '�� ϭϵϮϬϵ� ϲϯϰϮ� ϱ͘Ϭй� ϱ͘Ϭй�

ϭϱϮ� ,�Zdt�>>� � '�� ϳϭϭϲ� ϯϱϮϱ� ϭϱ͘Ϭй� Ϯϲ͘ϴй�

ϭϱϯ� ,�>�E� ϭ�ŽĨ�ϰ� '�� ϯϮϴ� Ϯϯϰ� ϱϴ͘Ϭй� ϱϴ͘Ϭй�

ϭϱϰ� ,�>�E� Ϯ�ŽĨ�ϰ� '�� ϯϮϴ� Ϯϯϰ� ϱϴ͘Ϭй� ϱϴ͘Ϭй�

ϭϱϱ� ,�>�E� ϯ�ŽĨ�ϰ� '�� ϯϮϴ� Ϯϯϰ� ϱϴ͘Ϭй� ϱϴ͘Ϭй�

ϭϱϲ� ,�>�E� ϰ�ŽĨ�ϰ� '�� ϯϮϴ� Ϯϯϰ� ϱϴ͘Ϭй� ϱϴ͘Ϭй�

ϭϱϳ� ,/�t�^^��� � '�� ϱϰϵϲ� Ϯϭϳ� ϲϯ͘ϱй� ϲϯ͘ϱй�

ϭϱϴ� >�&�z�dd�� � '�� ϯϲϯϱ� ϱϮ� Ϯ͘ϳй� Ϯ͘ϳй�

ϭϱϵ� >�'Z�E'�� � '�� ϰϭϴϱϮ� ϰϵϬϬ� ϲ͘ϱй� ϲ͘ϱй�

	$POUJOVFE
�

&KDWWDKRRFKHH�1DWLRQDO�)RUHVW�LQ�*HRUJLD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP��

&KDWWDKRRFKHH�1DWLRQDO�)RUHVW����RI���SDJHV�
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�ƐĞƌǀĞĚ�
ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ŚĂƚƚĂŚŽŽĐŚĞĞ�

E&�ŽŶůǇ��
WĞƌĐĞŶƚ�ĨƌŽŵ�
Ăůů�E&^�ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭϲϬ� >�sKE/�� � '�� ϰϬϬϰ� ϯϱϮϱ� ϭϱ͘Ϭй� Ϯϲ͘ϴй�

ϭϲϭ� >/E�K>EdKE� � '�� ϭϲϱϳ� ϳϯϰϮ� ϳ͘ϵй� ϭϰ͘ϰй�

ϭϲϮ� >z�Z>z� ϭ�ŽĨ�ϯ� '�� ϰϬϴ� ϯϲϵ� Ϯ͘Ϭй� Ϯ͘Ϭй�

ϭϲϯ� >z�Z>z� Ϯ�ŽĨ�ϯ� '�� ϰϬϴ� ϯϲϵ� Ϯ͘Ϭй� Ϯ͘Ϭй�

ϭϲϰ� >z�Z>z� ϯ�ŽĨ�ϯ� '�� ϰϬϴ� ϯϲϵ� Ϯ͘Ϭй� Ϯ͘Ϭй�

ϭϲϱ� D���z^s/>>�� � '�� ϳϬϮϬ� ϳϰϬ� ϰϳ͘ϱй� ϰϳ͘ϱй�

ϭϲϲ� DKhEd�̂ ,KZ�^��KE�K�
�^^K�/�d/KE� � '�� ϯϬϮ� ϰϳϴ� Ϯϲ͘ϱй� Ϯϲ͘ϱй�

ϭϲϳ� Dd �͘zKE�,��^d�d�^�,K�� � '�� ϭϵϴ� ϯϭϴ� ϰϯ͘ϱй� ϰϯ͘ϱй�

ϭϲϴ� EKd>��t�d�Z��hd,KZ/dz� ϭ�ŽĨ�ϴ� '�� ϭϱϲϬ� ϱϭ� ϭϵ͘ϵй� ϮϬ͘Ϭй�

ϭϲϵ� EKd>��t�d�Z��hd,KZ/dz� Ϯ�ŽĨ�ϴ� '�� ϭϱϲϬ� ϱϭ� ϭϵ͘ϵй� ϮϬ͘Ϭй�

ϭϳϬ� EKd>��t�d�Z��hd,KZ/dz� ϯ�ŽĨ�ϴ� '�� ϭϱϲϬ� Ϯϵ� Ϯϵ͘ϰй� Ϯϵ͘ϰй�

ϭϳϭ� EKd>��t�d�Z��hd,KZ/dz� ϰ�ŽĨ�ϴ� '�� ϭϱϲϬ� ϯϵϲ� ϯϰ͘ϭй� ϯϰ͘ϭй�

ϭϳϮ� EKd>��t�d�Z��hd,KZ/dz� ϱ�ŽĨ�ϴ� '�� ϭϱϲϬ� ϯϵϲ� ϯϰ͘ϭй� ϯϰ͘ϭй�

ϭϳϯ� EKd>��t�d�Z��hd,KZ/dz� ϲ�ŽĨ�ϴ� '�� ϭϱϲϬ� ϯϱϲ� ϯϳ͘ϲй� ϯϳ͘ϲй�

ϭϳϰ� EKd>��t�d�Z��hd,KZ/dz� ϳ�ŽĨ�ϴ� '�� ϭϱϲϬ� ϯϱϲ� ϯϳ͘ϲй� ϯϳ͘ϲй�

ϭϳϱ� EKd>��t�d�Z��hd,KZ/dz� ϴ�ŽĨ�ϴ� '�� ϭϱϲϬ� ϯϱϲ� ϯϳ͘ϲй� ϯϳ͘ϲй�

ϭϳϲ� WKK>�Z� ϭ�ŽĨ�Ϯ� '�� ϯϳϳϬ� ϭϬϳϵϬ� ϱ͘ϯй� ϭϬ͘ϰй�

ϭϳϳ� WKK>�Z� Ϯ�ŽĨ�Ϯ� '�� ϯϳϳϬ� ϭϬϳϵϬ� ϱ͘ϯй� ϭϬ͘ϰй�

ϭϳϴ� Z/E�KE� ϭ�ŽĨ�Ϯ� '�� ϰϵϰϬ� ϭϬϳϵϬ� ϱ͘ϯй� ϭϬ͘ϰй�

ϭϳϵ� Z/E�KE� Ϯ�ŽĨ�Ϯ� '�� ϰϵϰϬ� ϭϬϲϬϳ� ϱ͘ϰй� ϭϬ͘ϲй�

ϭϴϬ� Z/E''K>�� � '�� Ϯϳϰϯ� ϲϱ� ϭ͘ϯй� ϭ͘ϯй�

ϭϴϭ� ZKD�� ϭ�ŽĨ�Ϯ� '�� ϮϮϳϵϯ� Ϯϱϱϵ� ϯ͘ϳй� ϯ͘ϳй�

ϭϴϮ� ZKD�� Ϯ�ŽĨ�Ϯ� '�� ϮϮϳϵϯ� Ϯϳϴϳ� ϭϱ͘ϳй� ϭϲ͘ϳй�

ϭϴϯ� ZKz^dKE� � '�� ϭϰϬϬ� ϭϳϮ� ϯ͘Ϭй� ϯ͘Ϭй�

ϭϴϰ� ^�s�EE�,Ͳ/�Θ��� ϭ�ŽĨ�ϰ� '�� ϮϲϮϱ� ϭϬϳϵϬ� ϱ͘ϯй� ϭϬ͘ϰй�

ϭϴϱ� ^�s�EE�,Ͳ/�Θ��� Ϯ�ŽĨ�ϰ� '�� ϮϲϮϱ� ϭϬϳϵϬ� ϱ͘ϯй� ϭϬ͘ϰй�

ϭϴϲ� ^�s�EE�,Ͳ/�Θ��� ϯ�ŽĨ�ϰ� '�� ϮϲϮϱ� ϭϬϳϵϬ� ϱ͘ϯй� ϭϬ͘ϰй�

ϭϴϳ� ^�s�EE�,Ͳ/�Θ��� ϰ�ŽĨ�ϰ� '�� ϮϲϮϱ� ϭϬϲϬϳ� ϱ͘ϰй� ϭϬ͘ϲй�

ϭϴϴ� ^hDD�Zs/>>�� � '�� ϱϴϮϲ� ϯϯϴ� ϭ͘ϴй� ϭ͘ϴй�

ϭϴϵ� d,KD^KEͲD��h&&/���K�tΘ �̂
�KDD� � '�� ϴϴϱϵ� ϳϯϰϮ� ϳ͘ϵй� ϭϰ͘ϰй�

ϭϵϬ� dK��K�� � '�� ϮϰϵϲϬ� ϰϰ� ϯϯ͘Ϭй� ϯϯ͘Ϭй�

ϭϵϭ� h^�Ͳ��DW�&Z�E<��͘�D�ZZ/>>� � '�� ϰϮϲ� ϳϰ� ϴϵ͘ϭй� ϴϵ͘ϭй�

ϭϵϮ� h^&^Ͳ>�<���KE�^�h'��Z��͘�Z��� � '�� ϳϱ� ϭϴ� ϵϵ͘ϳй� ϵϵ͘ϳй�

ϭϵϯ� t�>Ehd�DKhEd�/E�̂ ͬ���WK�� � '�� ϲϭϵ� ϭϭϮ� Ϯϴ͘Ϯй� Ϯϴ͘Ϯй�

ϭϵϰ� t�^,/E'dKE� � '�� ϮϬϱϮ� ϳϯϰϮ� ϳ͘ϵй� ϭϰ͘ϰй�

ϭϵϱ� t�^d�WK/Ed� � '�� ϯϵϮϵ� ϱϵϱϴ� ϱ͘ϰй� ϱ͘ϰй�

ϭϵϲ� t,/d���K�t�d�Z�Θ�̂ �t�Z�'��
�hd,� � '�� ϰϰϮϬ� ϱϱ� ϵ͘ϲй� ϵ͘ϲй�

ϭϵϳ� W��h��,�t�d�Z�tKZ<^� ϭ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϮϵϳϰϵϮ� Ϭ͘Ϯй� ϰ͘Ϯй�

ϭϵϴ� W��h��,�t�d�Z�tKZ<^� Ϯ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϵϳ� ϭ͘Ϯй� ϴ͘ϯй�

ϭϵϵ� W��h��,�t�d�Z�tKZ<^� ϯ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϵϳ� ϭ͘Ϯй� ϴ͘ϯй�

ϮϬϬ� W��h��,�t�d�Z�tKZ<^� ϰ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϵϳ� ϭ͘Ϯй� ϴ͘ϯй�

ϮϬϭ� W��h��,�t�d�Z�tKZ<^� ϱ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϵϳ� ϭ͘Ϯй� ϴ͘ϯй�

ϮϬϮ� h �̂�EZ/�,D�Ed��KZW� � <z� ϮϬϬϬ� Ϯϵϳϴϱϴ� Ϭ͘Ϯй� ϰ͘Ϯй�
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WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�ƐĞƌǀĞĚ�
ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ŚĂƚƚĂŚŽŽĐŚĞĞ�

E&�ŽŶůǇ��
WĞƌĐĞŶƚ�ĨƌŽŵ�
Ăůů�E&^�ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϮϬϯ� ��>>���,�^^��t�d�Z��/̂ dZ/�d� � >�� ϭϳϯϵϭ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϬϰ� ��>�KhZ�t�d�ZtKZ<^��/̂ d� � >�� Ϯϲϲϲ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϬϱ� �KD/EK�̂ h'�Z� � >�� ϯϲϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϬϲ� �Kt�h^�͕�>���/s/̂ /KE� � >�� ϯϵϲϬ� ϳϳϮϭϴϯ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϬϳ� ��:�&&�Z^KE�tt��/̂ d�EK�ϭ� � >�� ϯϬϴϯϲϮ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϬϴ� &�ZZ/��z��dKtE�K&� � >�� ϯϲϵϴ� ϳϲϴϲϭϲ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϬϵ� 'Z�D�Z�z�t�d�ZtKZ<^� � >�� ϮϴϬϬ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϭϬ� 'Z�dE��t�d�ZtKZ<^� � >�� ϭϳϱϬϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϭϭ� >hd�,�Z�t�d�ZtKZ<^� � >�� ϰϳϴϭ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϭϮ� D�Z�d,KE�W�dZK>�hD�
�KDW�Ez�>>�� � >�� ϴϭϳ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϭϯ� E�t�KZ>��E �̂��>'/�Z^�tt� ϭ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϭϰ� E�t�KZ>��E �̂��>'/�Z^�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϭϱ� E�t�KZ>��E �̂���ZZK>>dKE�tt� ϭ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϭϲ� E�t�KZ>��E �̂���ZZK>>dKE�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϭϳ� EKZ�E����>hD/E�͕�>>�� � >�� ϱϬϬ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϭϴ� KZD�d��KZWKZ�d/KE� � >�� ϲϱ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϭϵ� WK/Ed����>��,��,��t�̂ � � >�� ϭϰϬϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϮϬ� WKZd�̂ h>W,hZ�t�d�Z��/^d� ϭ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϳϮϰϱϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϮϭ� WKZd�̂ h>W,hZ�t�d�Z��/^d� Ϯ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϮϮ� ^,�>>��,�D/��>��KDW�Ez� � >�� ϲϳϱ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϮϯ� ^d���ZE�Z��W�Z�t�d�ZtKZ<� � >�� ϯϯϬϬϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϮϰ� ^d��,�Z>�^�t�d�Z��/̂ d�EK�ϭ���� � >�� Ϯϵϱϭϳ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϮϱ� ^d��,�Z>�^�t�d�Z��/̂ d�EK�Ϯ�t�� � >�� ϯϭϰϴϱ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϮϲ� ^d�:�D�^�t�d�Z��/̂ d�EK�ϭ� � >�� ϲϭϮϬ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϮϳ� ^d�:�D�^�t�d�Z��/̂ d�EK�Ϯ� � >�� ϵϬϬϬ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϮϴ� ^d�:K,E�t�d�Z��/^d�EK�ϭ� � >�� ϭϰϲϳϬ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϮϵ� ^d�:K,E�t�d�Z��/^d�EK�Ϯ� � >�� ϯϳϬϮ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϯϬ� t�:�&&�Z^KE�tt��/̂ d�EK�Ϯ� ϭ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϯϭ� t�:�&&�Z^KE�tt��/̂ d�EK�Ϯ� Ϯ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϯϮ� t�^dt�'K�t�d�ZtKZ<^� � >�� ϴϱϯϰ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϯϯ� ^,KZd��K>�D�E�W�Z<ͲE�^��
W>�Ed� ϭ�ŽĨ�Ϯ� D^� ϱϯϯ� ϰϲϰϵϰ� ϭ͘ϱй� ϭϬ͘ϭй�

Ϯϯϰ� ^,KZd��K>�D�E�W�Z<ͲE�^��
W>�Ed� Ϯ�ŽĨ�Ϯ� D^� ϱϯϯ� ϰϲϭϭϲ� ϭ͘ϲй� ϭϬ͘Ϯй�

Ϯϯϱ� &KEd�E��s/>>�'��Z�^KZd�tdW� � E�� ϵϱϬ� Ϯϵϵϲ� ϭ͘ϯй� Ϯϴ͘ϴй�

Ϯϯϲ� </E'�DKhEd�/E��>h��t�d�Z� ϭ�ŽĨ�Ϯ� E�� ϳϱ� ϭϴϴ� Ϯϭ͘ϯй� ϯϴ͘ϳй�

Ϯϯϳ� </E'�DKhEd�/E��>h��t�d�Z� Ϯ�ŽĨ�Ϯ� E�� ϳϱ� ϭϴϴ� Ϯϭ͘ϯй� ϯϴ͘ϳй�

Ϯϯϴ� DhZW,z �͕dKtE�K&� � E�� ϰϮϰϬ� ϲϵϲ� Ϯϰ͘ϲй� ϰϱ͘Ϯй�

Ϯϯϵ� �E��Z^KE�Z�'/KE�>�tdZ�̂ z^� � ^�� Ϯϱ� ϯϱϮϱ� ϭϱ͘Ϭй� Ϯϲ͘ϴй�

ϮϰϬ� �:tΘ^�� ϭ�ŽĨ�ϯ� ^�� ϭϲϰϲϴ� ϭϬϳϵϬ� ϱ͘ϯй� ϭϬ͘ϰй�

Ϯϰϭ� �:tΘ^�� Ϯ�ŽĨ�ϯ� ^�� ϭϲϰϲϴ� ϭϬϳϵϬ� ϱ͘ϯй� ϭϬ͘ϰй�

ϮϰϮ� �:tΘ^�� ϯ�ŽĨ�ϯ� ^�� ϭϲϰϲϴ� ϭϬϲϬϳ� ϱ͘ϰй� ϭϬ͘ϲй�

Ϯϰϯ� ��'�&/�>���K�tΘ^�� � ^�� ϮϰϲϱϮ� ϴϭϯϵ� ϳ͘ϭй� ϭϯ͘ϴй�

Ϯϰϰ� D��KZD/�<��Wt� � ^�� Ϯϲϳϴ� ϳϯϰϮ� ϳ͘ϵй� ϭϰ͘ϰй�

Ϯϰϱ� EKZd,��h'h^d���/dz�K&� � ^�� ϮϲϮϳϯ� ϴϭϯϵ� ϳ͘ϭй� ϭϯ͘ϴй�

	$POUJOVFE
�

&KDWWDKRRFKHH�1DWLRQDO�)RUHVW�LQ�*HRUJLD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP��

&KDWWDKRRFKHH�1DWLRQDO�)RUHVW����RI���SDJHV�
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�ƐĞƌǀĞĚ�
ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ŚĂƚƚĂŚŽŽĐŚĞĞ�

E&�ŽŶůǇ��
WĞƌĐĞŶƚ�ĨƌŽŵ�
Ăůů�E&^�ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

Ϯϰϲ� ϭϮϵ�DKdKZ�z�>��W/d�̂ dKW� � dE� ϱϬ� ϯϵϭϮ� ϭ͘Ϭй� ϯϭ͘ϵй�

Ϯϰϳ� ��D��E�t�d�Z���Wd� � dE� ϵϲϲϳ� ϱϰϴϯϲ� ϭ͘ϯй� ϴ͘ϲй�

Ϯϰϴ� �/Z�>��s�>>�z�dZ�/>�Z�W�Z<� � dE� ϱϬ� Ϯϯϲϰϵ� Ϭ͘Ϯй� ϭϯ͘ϵй�

Ϯϰϵ� �>�s�>�E��hd/>/d/�^� � dE� ϯϴϳϱϰ� ϯϱϰϵ� ϭϴ͘ϴй� ϯϴ͘Ϯй�

ϮϱϬ� �>/&dKE�t�d�Z���Wd� � dE� ϯϴϯϬ� ϰϴϯϯϴ� ϭ͘ϱй� ϵ͘ϳй�

Ϯϱϭ� �KWW�Z���^/E�hd/>/dz��/̂ dZ/�d� � dE� Ϯϳϴϯ� ϴϰϮ� ϰϯ͘ϭй� ϰϱ͘ϳй�

ϮϱϮ� ��zdKE�t�d�Z���Wd� � dE� ϮϭϮϯϱ� ϮϴϮϱϵ� Ϯ͘ϱй� ϭϲ͘ϰй�

Ϯϱϯ� ����dhZ�t�d�Z���Wd� ϭ�ŽĨ�Ϯ� dE� ϮϴϭϬ� Ϯϯϲϰϵ� Ϭ͘Ϯй� ϭϯ͘ϵй�

Ϯϱϰ� ����dhZ�t�d�Z���Wd� Ϯ�ŽĨ�Ϯ� dE� ϮϴϭϬ� Ϯϯϲϰϵ� Ϭ͘Ϯй� ϭϯ͘ϵй�

Ϯϱϱ� � /͘͘ ��hWKEd �͕E�t�:K,E^KEs/>>�� � dE� ϳϱϬ� ϱϰϵϮϰ� ϭ͘ϯй� ϴ͘ϱй�

Ϯϱϲ� ��^d^/���hd/>/dz��/̂ dZ/�d� � dE� ϰϴϮϭϭ� Ϯϴϲϰϱ� Ϯ͘ϱй� ϭϲ͘Ϯй�

Ϯϱϳ� �dKt�,�hd/>/d/�^� � dE� ϭϭϴϵϱ� ϮϭϮϯ� ϭϰ͘ϰй� ϰϬ͘Ϭй�

Ϯϱϴ� &�d�����zΖ̂ �D�Z/E�� � dE� ϯϰ� ϱϲϯϳϳ� ϭ͘ϯй� ϴ͘ϯй�

Ϯϱϵ� &/Z^d�h͘� �͘K&�,�Z�/E��KhEdz� � dE� ϲϲϲϵ� ϰϲϰϵϰ� ϭ͘ϱй� ϭϬ͘ϭй�

ϮϲϬ� 'Z�^^,KWW�Z��Z��<�W͘h͘�͘� � dE� ϭϬϬ� ϮϴϮϱϵ� Ϯ͘ϱй� ϭϲ͘ϰй�

Ϯϲϭ� ,/t�^^���hd/>/dz��KDD/̂ ^/KE� � dE� ϵϴ� ϯϱϰϵ� ϭϴ͘ϴй� ϯϴ͘Ϯй�

ϮϲϮ� </E'^dKE�t�d�Z�̂ z^d�D� � dE� ϰϱϰϳ� ϭϲϳϯϭ� Ϭ͘Ϯй� ϭϴ͘ϳй�

Ϯϲϯ� >�EK/Z��/dz�hd/>/dz��K�Z�� ϭ�ŽĨ�Ϯ� dE� ϭϭϰϰϱ� ϭϲϯϵϯ� Ϭ͘Ϯй� ϭϵ͘ϭй�

Ϯϲϰ� >�EK/Z��/dz�hd/>/dz��K�Z�� Ϯ�ŽĨ�Ϯ� dE� ϭϭϰϰϱ� ϭϲϯϵϯ� Ϭ͘Ϯй� ϭϵ͘ϭй�

Ϯϲϱ� >Kh�KE�hd/>/d/�^��K�Z�� ϭ�ŽĨ�Ϯ� dE� ϲϭϰϭ� ϭϲϯϵϯ� Ϭ͘Ϯй� ϭϵ͘ϭй�

Ϯϲϲ� >Kh�KE�hd/>/d/�^��K�Z�� Ϯ�ŽĨ�Ϯ� dE� ϲϭϰϭ� ϭϲϯϵϯ� Ϭ͘Ϯй� ϭϵ͘ϭй�

Ϯϲϳ� E�t�:K,E^KEs/>>��t�d�Z���Wd� � dE� ϮϲϬϮ� ϰϵϭϲϴ� ϭ͘ϱй� ϵ͘ϱй�

Ϯϲϴ� K>/E��KZWKZ�d/KE� � dE� ϲϮϰ� ϯϵϵϬ� ϭϲ͘ϴй� ϯϰ͘Ϭй�

Ϯϲϵ� W�Z^KE^�t�d�Z���W�ZdD�Ed� ϭ�ŽĨ�Ϯ� dE� ϮϬϯϴ� ϰϵϭϲϴ� ϭ͘ϱй� ϵ͘ϱй�

ϮϳϬ� W�Z^KE^�t�d�Z���W�ZdD�Ed� Ϯ�ŽĨ�Ϯ� dE� ϮϬϯϴ� ϰϵϭϲϴ� ϭ͘ϱй� ϵ͘ϱй�

Ϯϳϭ� Z�^K>hd��&KZ�^d�WZK�h�d^� � dE� ϲϱϬ� ϯϱϰϵ� ϭϴ͘ϴй� ϯϴ͘Ϯй�

ϮϳϮ� Z/s�Z^/�����d&/̂ ,�,Kh^�� � dE� ϯϬ� ϯϬϬϳϰ� Ϯ͘ϰй� ϭϱ͘ϰй�

Ϯϳϯ� ZK�<tKK��t�d�Z�^z^d�D� � dE� ϵϮϳϯ� ϮϯϭϮϰ� Ϭ͘Ϯй� ϭϰ͘Ϯй�

Ϯϳϰ� ^,��z�'ZKs��,�Z�KZ�D�Z/E�� � dE� ϯϬ� ϮϴϰϴϮ� Ϯ͘ϱй� ϭϲ͘ϯй�

Ϯϳϱ� ^Khd,��>KhEd�hd/>/dz��/̂ dZ/�d� � dE� ϯϲϲϬϭ� ϯϵϭϮ� ϭ͘Ϭй� ϯϭ͘ϵй�

Ϯϳϲ� ^Khd,�W/dd^�hZ'�t�d�Z�̂ z^d�D� � dE� ϲϱϮϮ� ϯϭϰϴϬ� Ϯ͘ϯй� ϭϰ͘ϳй�

Ϯϳϳ� ^WZ/E'��/dz�t�d�Z�̂ z^d�D� � dE� Ϯϱϱϰ� Ϯϯϯϵϳ� Ϭ͘Ϯй� ϭϰ͘Ϭй�

Ϯϳϴ� d�>>/�K��Z���̂ �Zs/��^�̂ z^d�D� � dE� ϵϰϳϱ� ϯϵϭϮ� ϭ͘Ϭй� ϯϭ͘ϵй�

Ϯϳϵ� d�EEͲ�D�Z/��E�t�d�Z�
�KDW�Ez� � dE� ϭϴϱϵϭϬ� Ϯϵϵϰϵ� Ϯ͘ϰй� ϭϱ͘ϱй�

ϮϴϬ� t�dd^���Z�hd/>/dz��/̂ dZ/�d� ϭ�ŽĨ�ϯ� dE� ϯϳϮϯ� Ϯϯϯϵϳ� Ϭ͘Ϯй� ϭϰ͘Ϭй�

Ϯϴϭ� t�dd^���Z�hd/>/dz��/̂ dZ/�d� Ϯ�ŽĨ�ϯ� dE� ϯϳϮϯ� Ϯϯϯϵϳ� Ϭ͘Ϯй� ϭϰ͘Ϭй�

ϮϴϮ� t�dd^���Z�hd/>/dz��/̂ dZ/�d� ϯ�ŽĨ�ϯ� dE� ϯϳϮϯ� Ϯϯϯϵϳ� Ϭ͘Ϯй� ϭϰ͘Ϭй�

Ϯϴϯ� t�s�Z>z�t�d�Z���W�ZdD�Ed� � dE� ϭϵϯϱ� ϱϰϴϯϲ� ϭ͘ϯй� ϴ͘ϲй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ��ŚĂƚƚĂŚŽŽĐŚĞĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�

&KDWWDKRRFKHH�1DWLRQDO�)RUHVW�LQ�*HRUJLD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP��

&KDWWDKRRFKHH�1DWLRQDO�)RUHVW����RI���SDJHV�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

&KHURNHH�1DWLRQDO�)RUHVW�LQ�7HQQHVVHH
&KHURNHH�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��
PRUH�WKDQ����DQQXDO�ZDWHU�VXSSO\�IURP�&KHURNHH�1DWLRQDO�)RUHVW



$ 33(1' , ;

��

&KHURNHH�1DWLRQDO�)RUHVW�LQ�7HQQHVVHH
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�&KHURNHH�1DWLRQDO�)RUHVW����RI���SDJHV�

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ŚĞƌŽŬĞĞ�E&�

ŽŶůǇ��
WĞƌĐĞŶƚ�ĨƌŽŵ�
Ăůů�E&^�ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϭ� �>��Zds/>>��hd/>/d/� �̂�K�Z�� � �>� ϯϬϭϴϲ� ϯϯϳϱϴ� ϯ͘ϳй� ϭϯ͘ϴй�
Ϯ� �Z���t�d�Z�tKZ<^��K�Z�� � �>� ϭϳϱϳϲ� ϯϰϬϭϳ� ϯ͘ϳй� ϭϯ͘ϳй�
ϯ� �Z/�'�WKZd�hd/>/d/�^��K�Z�� � �>� ϲϬϬϬ� ϯϭϰϵϱ� ϰ͘Ϭй� ϭϰ͘ϳй�
ϰ� ��EdZ��t�d�Z�Θ�̂ �t�Z��K�Z�� � �>� ϲϬϭϮ� ϳϬϬϱ� Ϭ͘ϰй� ϴ͘ϭй�

ϱ� �,�ZK<���t�d�Z�Θ�'�^�
��W�ZdD�Ed� � �>� ϮϮϱϬ� ϰϰϯϯϳ� Ϯ͘ϴй� ϭϬ͘ϲй�

ϲ� �>�EdKE�t�d�Z���W�ZdD�Ed� � �>� ϭϯϱϬϬ� ϭϮϴϳϰ� Ϭ͘Ϯй� ϳ͘ϱй�

ϳ� �K>��Zd��KhEdz�ZhZ�>�t�d�Z�
^z^d�D� � �>� ϭϬϳϯϭ� ϰϰϮϯϱ� Ϯ͘ϴй� ϭϬ͘ϲй�

ϴ� ����dhZ�;DhE/�/W�>�hd/>/d/�^�
�K�Z��K&Ϳ� � �>� ϳϳϭϬϬ� ϯϳϳϴϰ� ϯ͘ϯй� ϭϮ͘ϰй�

ϵ� ��<�>�Ͳ:��<^KE�t�d�Z�̂ hWW>z�
�/̂ dZ/�d� � �>� ϰϬ� ϯϭϳϭϰ� ϯ͘ϵй� ϭϰ͘ϲй�

ϭϬ� �>DKZ��t�d�Z�Θ�̂ �t�Z��hd,KZ/dz� ϭ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϱϰ� Ϭ͘ϭй� ϱ͘ϯй�
ϭϭ� �>DKZ��t�d�Z�Θ�̂ �t�Z��hd,KZ/dz� Ϯ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϮϯ� Ϭ͘ϭй� ϱ͘ϯй�
ϭϮ� �>DKZ��t�d�Z�Θ�̂ �t�Z��hd,KZ/dz� ϯ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϮϯ� Ϭ͘ϭй� ϱ͘ϯй�
ϭϯ� �>DKZ��t�d�Z�Θ�̂ �t�Z��hd,KZ/dz� ϰ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϮϯ� Ϭ͘ϭй� ϱ͘ϯй�
ϭϰ� &/s��̂ d�Z�t�d�Z�̂ hWW>z��/̂ dZ/�d� � �>� ϭϬϬ� ϭϵϲϱϴ� Ϭ͘ϭй� ϱ͘ϯй�

ϭϱ� &>KZ�E���t�d�ZͲt�^d�t�d�Z�
��W�ZdD�Ed� ϭ�ŽĨ�Ϯ� �>� ϭϲϳϮϱ� ϰϯϯϰϬ� Ϯ͘ϵй� ϭϬ͘ϴй�

ϭϲ� &>KZ�E���t�d�ZͲt�^d�t�d�Z�
��W�ZdD�Ed� Ϯ�ŽĨ�Ϯ� �>� ϭϲϳϮϱ� ϰϯϯϰϬ� Ϯ͘ϵй� ϭϬ͘ϴй�

ϭϳ� &KZd�W�zE��t�d�Z�tKZ<^��K�Z�� � �>� ϳϮϰϴ� ϯϮϴϬϱ� ϯ͘ϴй� ϭϰ͘Ϯй�

ϭϴ� '��^��E�t�d�Z�tKZ< �̂�E��
^�t�Z��K�Z�� � �>� ϰϲϱϱϭ� ϴϭϰϰ� Ϭ͘ϰй� ϳ͘ϳй�

ϭϵ� 'Z��E,/>>�t�d�Z�Θ�&/Z��WZK�
�hd,KZ/dz� ϭ�ŽĨ�Ϯ� �>� ϯϴϱϱ� ϰϯϯϰϬ� Ϯ͘ϵй� ϭϬ͘ϴй�

ϮϬ� 'Z��E,/>>�t�d�Z�Θ�&/Z��WZK�
�hd,KZ/dz� Ϯ�ŽĨ�Ϯ� �>� ϯϴϱϱ� ϰϯϯϰϬ� Ϯ͘ϵй� ϭϬ͘ϴй�

Ϯϭ� 'hEd�Z^s/>>��t�d�Z�tKZ< �̂Θ�
^�t�Z��K�Z�� ϭ�ŽĨ�Ϯ� �>� ϲϯϳϱ� ϯϰϬϭϳ� ϯ͘ϳй� ϭϯ͘ϳй�

ϮϮ� 'hEd�Z^s/>>��t�d�Z�tKZ< �̂Θ�
^�t�Z��K�Z�� Ϯ�ŽĨ�Ϯ� �>� ϲϯϳϱ� ϯϰϬϭϳ� ϯ͘ϳй� ϭϯ͘ϳй�

Ϯϯ� ,hEd^s/>>��hd/>/d/�^� ϭ�ŽĨ�Ϯ� �>� ϯϭϯϭϬ� ϯϲϵϬϰ� ϯ͘ϰй� ϭϮ͘ϲй�
Ϯϰ� ,hEd^s/>>��hd/>/d/�^� Ϯ�ŽĨ�Ϯ� �>� ϯϭϯϭϬ� ϯϱϳϯϴ� ϯ͘ϱй� ϭϯ͘Ϭй�
Ϯϱ� >/D�^dKE���KhEdz�t�d�Z�̂ z^d�D� � �>� ϭϰϲϮϱ� ϯϳϵϳϳ� ϯ͘ϯй� ϭϮ͘ϯй�
Ϯϲ� D�Z�hZz�t�d�Z�̂ z^d�D͕�/E�͘� � �>� ϯϲϲϬ� ϭϵϳϱϰ� Ϭ͘ϭй� ϱ͘ϯй�
Ϯϳ� D/>>�ZKK<�hd/>/d/�^� � �>� ϰϱϬϯ� ϭϵϳϱϰ� Ϭ͘ϭй� ϱ͘ϯй�
Ϯϴ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϭ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�
Ϯϵ� DKEd'KD�Zz�t�d�Z�tKZ<^� Ϯ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�
ϯϬ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϯ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�
ϯϭ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϰ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�
ϯϮ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϱ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�
ϯϯ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϲ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�
ϯϰ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϳ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�
ϯϱ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϴ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�
ϯϲ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϵ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�
ϯϳ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϭϬ�ŽĨ�ϭϬ� �>� ϱϲϬϭ� ϭϵϳϮϯ� Ϭ͘ϭй� ϱ͘ϯй�
ϯϴ� EKZd,�D�Z^,�>>�hd/>/d/�^� ϭ�ŽĨ�Ϯ� �>� ϲϭϴϱ� ϯϰϬϭϳ� ϯ͘ϳй� ϭϯ͘ϳй�
ϯϵ� EKZd,�D�Z^,�>>�hd/>/d/�^� Ϯ�ŽĨ�Ϯ� �>� ϲϭϴϱ� ϯϰϬϭϳ� ϯ͘ϳй� ϭϯ͘ϳй�
ϰϬ� EKZd,��^d��>���D��t�d�Z�

^z^d�D�
ϭ�ŽĨ�ϯ� �>� ϵϯϳϱ� ϯϯϳϱϴ� ϯ͘ϳй� ϭϯ͘ϴй�

ϰϭ� EKZd,��^d��>���D��t�d�Z�
^z^d�D�

Ϯ�ŽĨ�ϯ� �>� ϵϯϳϱ� ϯϮϴϬϱ� ϯ͘ϴй� ϭϰ͘Ϯй�

ϰϮ� EKZd,��^d��>���D��t�d�Z�
^z^d�D�

ϯ�ŽĨ�ϯ� �>� ϵϯϳϱ� ϯϮϴϬϱ� ϯ͘ϴй� ϭϰ͘Ϯй�

ϰϯ� W�>>��/dz�t�d�Z�tKZ<^� ϭ�ŽĨ�ϰ� �>� ϯϳϴϴ� ϭϬϭϭϳ� Ϭ͘ϯй� ϴ͘ϭй�
ϰϰ� W�>>��/dz�t�d�Z�tKZ<^� Ϯ�ŽĨ�ϰ� �>� ϯϳϴϴ� ϭϬϭϭϳ� Ϭ͘ϯй� ϴ͘ϭй�
ϰϱ� W�>>��/dz�t�d�Z�tKZ<^� ϯ�ŽĨ�ϰ� �>� ϯϳϴϴ� ϭϬϭϭϳ� Ϭ͘ϯй� ϴ͘ϭй�
ϰϲ� W�>>��/dz�t�d�Z�tKZ<^� ϰ�ŽĨ�ϰ� �>� ϯϳϴϴ� ϵϵϳϳ� Ϭ͘ϯй� ϴ͘Ϯй�

	$POUJOVFE
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&KHURNHH�1DWLRQDO�)RUHVW�LQ�7HQQHVVHH
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�&KHURNHH�1DWLRQDO�)RUHVW����RI���SDJHV�

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�
ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ŚĞƌŽŬĞĞ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϰϳ� W/E��,/>>�t�d�Z���W�ZdD�Ed� � �>� Ϯϰϳϱ� ϮϴϮϮϱ� Ϭ͘ϭй� ϰ͘ϰй�

ϰϴ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϭ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϮϬϱϬϮ� Ϭ͘ϭй� ϱ͘ϭй�

ϰϵ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� Ϯ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϮϬϱϬϮ� Ϭ͘ϭй� ϱ͘ϭй�

ϱϬ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϯ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�

ϱϭ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϰ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�

ϱϮ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϱ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�

ϱϯ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϲ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�

ϱϰ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϳ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�

ϱϱ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϴ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�

ϱϲ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϵ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�

ϱϳ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϭϬ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�

ϱϴ� WZ�dds/>>��;t�d�Z�tKZ< �̂
�K�Z��K&Ϳ� ϭϭ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϭ͘ϭй� ϱ͘ϯй�

ϱϵ� ^�Kdd^�KZK�t�d�Z�tKZ< �̂ ϭ�ŽĨ�Ϯ� �>� ϭϬϵϱϬ� ϯϮϴϬϱ� ϯ͘ϴй� ϭϰ͘Ϯй�
ϲϬ� ^�Kdd^�KZK�t�d�Z�tKZ< �̂ Ϯ�ŽĨ�Ϯ� �>� ϭϬϵϱϬ� ϯϮϴϬϱ� ϯ͘ϴй� ϭϰ͘Ϯй�
ϲϭ� ^��d/KEͲ�hddKE�t�d�Z�^z^d�D� � �>� ϯϮϲϴϮ� ϯϮϴϬϱ� ϯ͘ϴй� ϭϰ͘Ϯй�
ϲϮ� ^,�&&/�>��hd/>/d/� �̂��W�ZdD�Ed� � �>� ϭϰϱϳϰ� ϰϰϮϯϱ� Ϯ͘ϴй� ϭϬ͘ϲй�
ϲϯ� ^,�>�z��KhEdz�t�d�Z�^z^d�D� � �>� ϯϮϯϯϳ� ϭϭϰϳϮ� Ϭ͘ϯй� ϴ͘Ϯй�
ϲϰ� ^Khd, /̂���t�d�Z�tKZ<^� � �>� ϱϯϱϳ� ϴϲϴϮ� Ϭ͘ϯй� ϳ͘Ϯй�
ϲϱ� ^W�E/^,�&KZd�t�d�Z�^z^d�D� � �>� Ϯϲϴϴ� ϲϭϴϯϳ� ф�Ϭ͘Ϭϱй� ϯ͘ϭй�

ϲϲ� d�>>���'�Ͳ^,�>�z�t�d�Z�
dZ��dD�Ed�W>�Ed� � �>� ϯϮ� ϭϬϳϮϴ� Ϭ͘ϯй� ϴ͘Ϯй�

ϲϳ� dZ/��KDDhE/dz�t�d�Z�̂ z^d�D� ϭ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϱϰ� Ϭ͘ϭй� ϱ͘ϯй�
ϲϴ� dZ/��KDDhE/dz�t�d�Z�̂ z^d�D� Ϯ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϱϰ� Ϭ͘ϭй� ϱ͘ϯй�
ϲϵ� dZ/��KDDhE/dz�t�d�Z�̂ z^d�D� ϯ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϱϰ� Ϭ͘ϭй� ϱ͘ϯй�
ϳϬ� dZ/��KDDhE/dz�t�d�Z�̂ z^d�D� ϰ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϮϯ� Ϭ͘ϭй� ϱ͘ϯй�
ϳϭ� dZ/��KDDhE/dz�t�d�Z�̂ z^d�D� ϱ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϮϯ� Ϭ͘ϭй� ϱ͘ϯй�

ϳϮ� h �̂�ZDz��s/�d/KE�Θ�D/^ /̂>��
�KDD�E�� ϭ�ŽĨ�Ϯ� �>� ϭϰϮϱϬ� ϯϱϳϯϴ� ϯ͘ϱй� ϭϯ͘Ϭй�

ϳϯ� h �̂�ZDz��s/�d/KE�Θ�D/^ /̂>��
�KDD�E�� Ϯ�ŽĨ�Ϯ� �>� ϭϰϮϱϬ� ϯϱϳϯϴ� ϯ͘ϱй� ϭϯ͘Ϭй�

ϳϰ� t�^d�DKZ'�EͲ��^d�>�tZ�E���
t�d�Z��hd,KZ/d� � �>� ϮϲϭϯϬ� ϯϴϭϭϭ� ϯ͘ϯй� ϭϮ͘ϯй�

ϳϱ� t/>�Ky��KhEdz�t�d�Z�^z^d�D� � �>� ϭϯϭϵ� Ϯϳϰϱϯ� Ϭ͘ϭй� ϰ͘ϱй�
ϳϲ� t/^���>>Kz^�>>��t�d�Z�^z^d�D� � �>� ϮϰϬϬ� ϰϯϯϰϬ� Ϯ͘ϵй� ϭϬ͘ϴй�
ϳϳ� ��>,KhE� ϭ�ŽĨ�ϳ� '�� ϲϭϯϲ� ϮϮϯϱ� ϭ͘ϯй� ϭϲ͘ϵй�
ϳϴ� ��>,KhE� Ϯ�ŽĨ�ϳ� '�� ϲϭϯϲ� ϮϮϯϱ� ϭ͘ϯй� ϭϲ͘ϵй�
ϳϵ� ��>,KhE� ϯ�ŽĨ�ϳ� '�� ϲϭϯϲ� ϮϮϯϱ� ϭ͘ϯй� ϭϲ͘ϵй�
ϴϬ� ��>,KhE� ϰ�ŽĨ�ϳ� '�� ϲϭϯϲ� ϮϮϯϱ� ϭ͘ϯй� ϭϲ͘ϵй�
ϴϭ� ��>,KhE� ϱ�ŽĨ�ϳ� '�� ϲϭϯϲ� ϮϮϯϱ� ϭ͘ϯй� ϭϲ͘ϵй�
ϴϮ� ��>,KhE� ϲ�ŽĨ�ϳ� '�� ϲϭϯϲ� ϮϮϯϱ� ϭ͘ϯй� ϭϲ͘ϵй�
ϴϯ� ��>,KhE� ϳ�ŽĨ�ϳ� '�� ϲϭϯϲ� ϮϮϯϱ� ϭ͘ϯй� ϭϲ͘ϵй�
ϴϰ� ��>dKE�hd/>/d/�^� � '�� ϮϰϴϮϵ� ϯϮϱ� ϵ͘ϭй� ϱϯ͘ϵй�
ϴϱ� ZKD�� � '�� ϮϮϳϵϯ� Ϯϳϴϴ� ϭ͘Ϭй� ϭϲ͘ϳй�
ϴϲ� �^,>�E��t�d�Z�tKZ<^� � <z� ϰϰϰϬϮ� ϴϵϴϬϳ� ф�Ϭ͘Ϭϱй� ϱ͘ϰй�
ϴϳ� ,�Z�/E��K �͘t�d�Z��/^d�ηϭͬ&d͘�

<EKy�
ϭ�ŽĨ�Ϯ� <z� ϴϰϴϬ� ϭϯϳϳϬϲ� ф�Ϭ͘Ϭϱй� ϰ͘Ϯй�

ϴϴ� ,�Z�/E��K �͘t�d�Z��/^d�ηϭͬ&d͘�
<EKy�

Ϯ�ŽĨ�Ϯ� <z� ϴϰϴϬ� ϭϯϳϳϬϲ� ф�Ϭ͘Ϭϱй� ϰ͘Ϯй�
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�
ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ŚĞƌŽŬĞĞ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϴϵ� ,�Z�/E��KhEdz�t�d�Z��/^dZ/�d�
ηϭ� � <z� ϵϵϬϬ� ϭϯϳϳϬϲ� ф�Ϭ͘Ϭϱй� ϰ͘Ϯй�

ϵϬ� ,�E��Z^KE�DhE/�/W�>�t�d�Z�
Θ�^�t�Z� � <z� ϯϭϲϵϲ� ϭϱϴϰϭϵ� ф�Ϭ͘Ϭϱй� ϯ͘ϴй�

ϵϭ� >Kh/^s/>>��t�d�Z��KDW�Ez� ϭ�ŽĨ�Ϯ� <z� ϯϲϱϯϬϲ� ϭϯϮϬϮϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϰй�
ϵϮ� >Kh/^s/>>��t�d�Z��KDW�Ez� Ϯ�ŽĨ�Ϯ� <z� ϯϲϱϯϬϲ� ϭϯϮϬϮϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϰй�
ϵϯ� D�z^s/>>��hd/>/dz��KDD/^ /̂KE� � <z� ϭϱϱϰϴ� ϭϬϭϱϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϵϰ� DKZ'�E&/�>��t�d�Z�tKZ<^� � <z� ϱϰϵϱ� ϭϱϴϲϯϴ� ф�Ϭ͘Ϭϱй� ϯ͘ϴй�

ϵϱ� EKZd,�ZE�<�Edh�<z�t�d�Z�
^�Zs/��� � <z� ϲϳϮϮϭ� ϭϬϮϵϮϴ� ф�Ϭ͘Ϭϱй� ϰ͘ϴй�

ϵϲ� W��h��,�t�d�Z�tKZ<^� ϭ�ŽĨ�ϱ� <z� ϴϬϬϮ� Ϯϵϳϰϭϯ� Ϭ͘ϰй� ϰ͘Ϯй�
ϵϳ� W��h��,�t�d�Z�tKZ<^� Ϯ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϴϬϬϰ� Ϯ͘Ϯй� ϴ͘ϯй�
ϵϴ� W��h��,�t�d�Z�tKZ<^� ϯ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϴϬϬϰ� Ϯ͘Ϯй� ϴ͘ϯй�
ϵϵ� W��h��,�t�d�Z�tKZ<^� ϰ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϴϬϬϰ� Ϯ͘Ϯй� ϴ͘ϯй�
ϭϬϬ� W��h��,�t�d�Z�tKZ<^� ϱ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϴϬϬϰ� Ϯ͘Ϯй� ϴ͘ϯй�
ϭϬϭ� Zh^^�>>�t�d�Z��KDW�Ez� � <z� ϳϰϮϱ� ϴϵϵϵϮ� ф�Ϭ͘Ϭϱй� ϱ͘ϰй�
ϭϬϮ� ^dhZ'/ �̂t�d�Z�tKZ<^� � <z� ϯϲϳϳ� ϮϬϳϱϰϮ� ф�Ϭ͘Ϭϱй� ϯ͘ϭй�
ϭϬϯ� h �̂�EZ/�,D�Ed��KZW� � <z� ϮϬϬϬ� Ϯϵϳϳϳϵ� Ϭ͘ϰй� ϰ͘Ϯй�
ϭϬϰ� ��>>���,�^^��t�d�Z��/^dZ/�d� � >�� ϭϳϯϵϭ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϬϱ� ��>�KhZ�t�d�ZtKZ<^��/^d� � >�� Ϯϲϲϲ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϬϲ� �KD/EK�^h'�Z� � >�� ϯϲϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϬϳ� �Kt�h^�͕�>���/s/̂ /KE� � >�� ϯϵϲϬ� ϳϲϲϲϮϴ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϬϴ� ��:�&&�Z^KE�tt��/^d�EK�ϭ� � >�� ϯϬϴϯϲϮ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϬϵ� &�ZZ/��z��dKtE�K&� � >�� ϯϲϵϴ� ϳϲϯϬϲϰ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϭϬ� 'Z�D�Z�z�t�d�ZtKZ<^� � >�� ϮϴϬϬ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϭϭ� 'Z�dE��t�d�ZtKZ<^� � >�� ϭϳϱϬϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϭϮ� >hd�,�Z�t�d�ZtKZ<^� � >�� ϰϳϴϭ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϭϭϯ� D�Z�d,KE�W�dZK>�hD�
�KDW�Ez�>>�� � >�� ϴϭϳ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϭϭϰ� E�t�KZ>��E^���>'/�Z^�tt� ϭ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϭϱ� E�t�KZ>��E^���>'/�Z^�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϭϲ� E�t�KZ>��E^����ZZK>>dKE�tt� ϭ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϭϳ� E�t�KZ>��E^����ZZK>>dKE�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϭϴ� EKZ�E����>hD/E� �͕>>�� � >�� ϱϬϬ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϭϵ� KZD�d��KZWKZ�d/KE� � >�� ϲϱ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϮϬ� WK/Ed����>��,��,��t�^� � >�� ϭϰϬϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϮϭ� WKZd�^h>W,hZ�t�d�Z��/^d� ϭ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϲϲϴϵϲ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϮϮ� WKZd�^h>W,hZ�t�d�Z��/^d� Ϯ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϮϯ� ^,�>>��,�D/��>��KDW�Ez� � >�� ϲϳϱ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϮϰ� ^d���ZE�Z��W�Z�t�d�ZtKZ<� � >�� ϯϯϬϬϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϮϱ� ^d��,�Z>�^�t�d�Z��/^d�EK�ϭ���� � >�� Ϯϵϱϭϳ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϮϲ� ^d��,�Z>�^�t�d�Z��/^d�EK�Ϯ�t�� � >�� ϯϭϰϴϱ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϮϳ� ^d�:�D�^�t�d�Z��/^d�EK�ϭ� � >�� ϲϭϮϬ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϮϴ� ^d�:�D�^�t�d�Z��/^d�EK�Ϯ� � >�� ϵϬϬϬ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϮϵ� ^d�:K,E�t�d�Z��/^d�EK�ϭ� � >�� ϭϰϲϳϬ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϯϬ� ^d�:K,E�t�d�Z��/^d�EK�Ϯ� � >�� ϯϳϬϮ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϯϭ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� ϭ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϯϮ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� Ϯ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϯϯ� t�^dt�'K�t�d�ZtKZ<^� � >�� ϴϱϯϰ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϭϯϰ� ^,KZd��K>�D�E�W�Z<ͲE�^��

W>�Ed�
ϭ�ŽĨ�Ϯ� D^� ϱϯϯ� ϰϲϱϬϲ� Ϯ͘ϳй� ϭϬ͘ϭй�

ϭϯϱ� ^,KZd��K>�D�E�W�Z<ͲE�^��
W>�Ed�

Ϯ�ŽĨ�Ϯ� D^� ϱϯϯ� ϰϲϭϮϴ� Ϯ͘ϳй� ϭϬ͘Ϯй�

ϭϯϲ� ����,�DKhEd�/E �͕dKtE�K&� ϭ�ŽĨ�Ϯ� E�� ϭϮϬϵ� ϯϰϮ� ϲ͘ϭй� ϲ͘ϵй�
ϭϯϳ� ����,�DKhEd�/E �͕dKtE�K&� Ϯ�ŽĨ�Ϯ� E�� ϭϮϬϵ� ϯϰϮ� ϲ͘ϭй� ϲ͘ϵй�
ϭϯϴ� �>�s�>�E���KhEdz�t�d�Z� � E�� ϭϵϭϰϵ� ϯϰϮ� Ϭ͘ϯй� ϭ͘Ϭй�
ϭϯϵ� t�^d�:�&&�Z^KE �͕dKtE�K&� ϭ�ŽĨ�ϳ� E�� ϵϴ� ϯϰϮ� Ϭ͘ϯй� ϭ͘Ϭй�
ϭϰϬ� t�^d�:�&&�Z^KE �͕dKtE�K&� Ϯ�ŽĨ�ϳ� E�� ϵϴ� ϯϰϮ� Ϭ͘ϯй� ϭ͘Ϭй�
ϭϰϭ� t�^d�:�&&�Z^KE �͕dKtE�K&� ϯ�ŽĨ�ϳ� E�� ϵϴ� ϯϰϮ� Ϭ͘ϯй� ϭ͘Ϭй�
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�
ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ŚĞƌŽŬĞĞ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϭϰϮ� t�^d�:�&&�Z^KE �͕dKtE�K&� ϰ�ŽĨ�ϳ� E�� ϵϴ� ϯϰϮ� Ϭ͘ϯй� ϭ͘Ϭй�
ϭϰϯ� t�^d�:�&&�Z^KE �͕dKtE�K&� ϱ�ŽĨ�ϳ� E�� ϵϴ� ϯϰϮ� Ϭ͘ϯй� ϭ͘Ϭй�
ϭϰϰ� t�^d�:�&&�Z^KE �͕dKtE�K&� ϲ�ŽĨ�ϳ� E�� ϵϴ� ϯϰϮ� Ϭ͘ϯй� ϭ͘Ϭй�
ϭϰϱ� t�^d�:�&&�Z^KE �͕dKtE�K&� ϳ�ŽĨ�ϳ� E�� ϵϴ� ϯϰϮ� Ϭ͘ϯй� ϭ͘Ϭй�
ϭϰϲ� ϭϮϵ�DKdKZ�z�>��W/d�^dKW� � dE� ϱϬ� ϯϵϮϭ� ϯ͘Ϯй� ϯϭ͘ϵй�
ϭϰϳ� �>h&&��/dz�t�d�Z���W�ZdD�Ed� � dE� Ϯϰϲϳ� ϴϵϱ� ϭϰ͘ϴй� ϯϮ͘Ϯй�
ϭϰϴ� �Z/^dK>���Wd͘�hd/>/d/�^� � dE� ϮϵϯϲϮ� ϴϰϭ� ϭϰ͘ϲй� ϯϯ͘ϭй�
ϭϰϵ� �Z/^dK>Ͳ�>h&&��/dz�hd/>/dz�

�/^dZ/�d�
� dE� ϱϮϱϰ� ϴϵϱ� ϭϰ͘ϴй� ϯϮ͘Ϯй�

ϭϱϬ� �ZKtE>Kt�hd/>/dz��/^dZ/�d� ϭ�ŽĨ�Ϯ� dE� Ϯϭϴ� ϭϵϭ� ϭϬ͘Ϯй� ϭϬ͘Ϯй�
ϭϱϭ� �ZKtE>Kt�hd/>/dz��/^dZ/�d� Ϯ�ŽĨ�Ϯ� dE� Ϯϭϴ� ϭϵϭ� ϭϬ͘Ϯй� ϭϬ͘Ϯй�
ϭϱϮ� �h^,��ZKd,�Z �̂ηϯ� � dE� ϯϮϯ� ϱϳϲϰ� ϰ͘ϳй� ϭϵ͘ϴй�
ϭϱϯ� ��D��E�t�d�Z���Wd� � dE� ϵϲϲϳ� ϱϰϴϰϴ� Ϯ͘ϯй� ϴ͘ϲй�
ϭϱϰ� ��Z��Zs/�t�hd/>/dz��/^dZ/�d� ϭ�ŽĨ�ϯ� dE� ϯϲϬ� ϱϴϭ� ϭϬ͘ϵй� ϭϭ͘ϰй�
ϭϱϱ� ��Z��Zs/�t�hd/>/dz��/^dZ/�d� Ϯ�ŽĨ�ϯ� dE� ϯϲϬ� ϱϴϭ� ϭϬ͘ϵй� ϭϭ͘ϰй�
ϭϱϲ� ��Z��Zs/�t�hd/>/dz��/^dZ/�d� ϯ�ŽĨ�ϯ� dE� ϯϲϬ� ϱϴϭ� ϭϬ͘ϵй� ϭϭ͘ϰй�
ϭϱϳ� �/Z�>��s�>>�z�dZ�/>�Z�W�Z<� � dE� ϱϬ� Ϯϯϲϲϯ� ϯ͘ϵй� ϭϯ͘ϵй�
ϭϱϴ� �>�s�>�E��hd/>/d/�^� � dE� ϯϴϳϱϰ� ϯϱϱϬ� ϵ͘ϰй� ϯϴ͘Ϯй�
ϭϱϵ� �>/&dKE�t�d�Z���Wd� � dE� ϯϴϯϬ� ϰϴϯϱϬ� Ϯ͘ϲй� ϵ͘ϳй�
ϭϲϬ� �K>��^WZ/E'^�hd/>/dz��/^dZ/�d� � dE� ϳϲϳ� ϯϲ� ϭϮ͘ϱй� ϭϮ͘ϱй�
ϭϲϭ� �KWW�Z���^/E�hd/>/dz��/^dZ/�d� � dE� Ϯϳϴϯ� ϴϰϮ� Ϯ͘ϲй� ϰϱ͘ϳй�
ϭϲϮ� ��zdKE�t�d�Z���Wd� � dE� ϮϭϮϯϱ� ϮϴϮϳϰ� ϰ͘ϰй� ϭϲ͘ϰй�
ϭϲϯ� ����dhZ�t�d�Z���Wd� ϭ�ŽĨ�Ϯ� dE� ϮϴϭϬ� Ϯϯϲϲϯ� ϯ͘ϵй� ϭϯ͘ϵй�
ϭϲϰ� ����dhZ�t�d�Z���Wd� Ϯ�ŽĨ�Ϯ� dE� ϮϴϭϬ� Ϯϯϲϲϯ� ϯ͘ϵй� ϭϯ͘ϵй�
ϭϲϱ� � /͘͘ ��hWKEd �͕E�t�:K,E^KEs/>>�� � dE� ϳϱϬ� ϱϰϵϯϲ� Ϯ͘ϯй� ϴ͘ϱй�
ϭϲϲ� ��^d /̂���hd/>/dz��/^dZ/�d� � dE� ϰϴϮϭϭ� ϮϴϲϲϬ� ϰ͘ϰй� ϭϲ͘Ϯй�
ϭϲϳ� �>/����d,dKE�t�d�Z���Wd� ϭ�ŽĨ�ϯ� dE� ϴϵϲϰ� ϵϳϳ� ϭϵ͘ϵй� ϮϬ͘Ϯй�
ϭϲϴ� �>/����d,dKE�t�d�Z���Wd� Ϯ�ŽĨ�ϯ� dE� ϴϵϲϰ� ϭϲϱ� ϯϴ͘ϳй� ϯϵ͘Ϭй�
ϭϲϵ� �>/����d,dKE�t�d�Z���Wd� ϯ�ŽĨ�ϯ� dE� ϴϵϲϰ� ϭϲϱ� ϯϴ͘ϳй� ϯϵ͘Ϭй�
ϭϳϬ� �Zt/E�hd/>/d/�^� ϭ�ŽĨ�ϰ� dE� ϯϭϭϯ� ϭϬϵϯ� ϴ͘ϳй� ϮϮ͘Ϯй�
ϭϳϭ� �Zt/E�hd/>/d/�^� Ϯ�ŽĨ�ϰ� dE� ϯϭϭϯ� ϳϬ� ϱϳ͘ϱй� ϱϳ͘ϱй�
ϭϳϮ� �Zt/E�hd/>/d/�^� ϯ�ŽĨ�ϰ� dE� ϯϭϭϯ� ϳϬ� ϱϳ͘ϱй� ϱϳ͘ϱй�
ϭϳϯ� �Zt/E�hd/>/d/�^� ϰ�ŽĨ�ϰ� dE� ϯϭϭϯ� ϳϬ� ϱϳ͘ϱй� ϱϳ͘ϱй�
ϭϳϰ� �dKt�,�hd/>/d/�^� � dE� ϭϭϴϵϱ� ϮϭϮϳ� ϵ͘Ϭй� ϰϬ͘Ϭй�
ϭϳϱ� &�d�����zΖ^�D�Z/E�� � dE� ϯϰ� ϱϲϯϴϵ� Ϯ͘Ϯй� ϴ͘ϯй�
ϭϳϲ� &/Z^d�h���K&���Zd�Z��K� ϭ�ŽĨ�Ϯ� dE� ϰϬϵϰ� ϳϭ� ϲϯ͘ϳй� ϲϯ͘ϳй�
ϭϳϳ� &/Z^d�h���K&���Zd�Z��K� Ϯ�ŽĨ�Ϯ� dE� ϰϬϵϰ� ϳϭ� ϲϯ͘ϳй� ϲϯ͘ϳй�
ϭϳϴ� &/Z^d�h���K&�,�t</E �̂�K͕ηϭ� ϭ�ŽĨ�Ϯ� dE� ϵϯϱϲ� ϯϮϬϱ� ϭϬ͘Ϯй� ϭϲ͘ϳй�
ϭϳϵ� &/Z^d�h���K&�,�t</E �̂�K͕ηϭ� Ϯ�ŽĨ�Ϯ� dE� ϵϯϱϲ� ϯϮϬϱ� ϭϬ͘Ϯй� ϭϲ͘ϳй�
ϭϴϬ� &/Z^d�h͘�͘�K&�,�Z�/E��KhEdz� � dE� ϲϲϲϵ� ϰϲϱϬϲ� Ϯ͘ϳй� ϭϬ͘ϭй�
ϭϴϭ� &/Z^d�hd/>��/^d�K&�<EKy��KhEd� ϭ�ŽĨ�Ϯ� dE� ϰϬϲϮϱ� ϭϭϲϴϱ� ϱ͘ϭй� ϭϰ͘ϰй�
ϭϴϮ� &/Z^d�hd/>��/^d�K&�<EKy��KhEd� Ϯ�ŽĨ�Ϯ� dE� ϰϬϲϮϱ� ϭϭϲϴϱ� ϱ͘ϭй� ϭϰ͘ϰй�
ϭϴϯ� 'Z�^^,KWW�Z��Z��<�W͘h͘�͘� � dE� ϭϬϬ� ϮϴϮϳϰ� ϰ͘ϰй� ϭϲ͘ϰй�

ϭϴϰ� 'Z��E�s/>>��t�d�Z�Θ�>/',d�
�KDD� � dE� Ϯϰϯϲϭ� ϭϰϬϳ� ϭϬ͘ϯй� ϮϬ͘ϴй�

ϭϴϱ� ,/t�^^���hd/>/dz��KDD/^ /̂KE� � dE� ϵϴ� ϯϱϱϬ� ϵ͘ϰй� ϯϴ͘Ϯй�
ϭϴϲ� :��K�^��Z��<�:K���KZW �̂��Ed�Z�

Ͳ�h^&^�
� dE� ϯϬϬ� ϳϴϯ� ϭϱ͘ϭй� ϯϰ͘ϵй�

ϭϴϳ� :�&&�Z^KE��/dz�t�d�Z�Θ�̂ �t�Z��� ϭ�ŽĨ�Ϯ� dE� ϰϭϵϳ� ϯϴϭϳ� ϴ͘ϲй� ϭϰ͘Ϭй�
ϭϴϴ� :�&&�Z^KE��/dz�t�d�Z�Θ�̂ �t�Z��� Ϯ�ŽĨ�Ϯ� dE� ϰϭϵϳ� ϯϴϭϳ� ϴ͘ϲй� ϭϰ͘Ϭй�
ϭϴϵ� :K,E^KE��/dz�t�d�Z���Wd� ϭ�ŽĨ�Ϯ� dE� ϰϳϵϵϴ� ϵϳϳ� ϭϵ͘ϵй� ϮϬ͘Ϯй�
ϭϵϬ� :K,E^KE��/dz�t�d�Z���Wd� Ϯ�ŽĨ�Ϯ� dE� ϰϳϵϵϴ� ϳϬ� ϱϳ͘ϱй� ϱϳ͘ϱй�
ϭϵϭ� :KE�^�KZKh',�t�d�Z���Wd� � dE� ϮϲϱϬϭ� ϭϭϴϱ� ϭϬ͘ϵй� Ϯϯ͘ϰй�
ϭϵϮ� </E'^WKZd�t�d�Z���Wd� � dE� ϵϭϰϵϵ� Ϯϯϲϴ� ϭϯ͘ϴй� ϮϬ͘ϱй�
ϭϵϯ� </E'^dKE�t�d�Z�^z^d�D� � dE� ϰϱϰϳ� ϭϲϳϰϱ� ϱ͘ϱй� ϭϴ͘ϳй�
ϭϵϰ� <EKyͲ�,�WD�E�hd/>/dz��/^dZ/�d� � dE� ϯϬϲϵϭ� ϲϱϰϰ� ϰ͘Ϯй� ϭϳ͘ϱй�
ϭϵϱ� <EKys/>>��hd/>/d/�^��K�Z�Ͳ<h�� � dE� Ϯϯϲϯϯϴ� ϭϭϰϵϳ� ϱ͘Ϯй� ϭϰ͘ϲй�
ϭϵϲ� >�<�s/�t�hd/>/dz��/^dZ/�d� ϭ�ŽĨ�Ϯ� dE� ϳϬϮ� ϯϯϴϬ� ϵ͘ϳй� ϭϱ͘ϵй�
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�
ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ŚĞƌŽŬĞĞ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϭϵϳ� >�<�s/�t�hd/>/dz��/^dZ/�d� Ϯ�ŽĨ�Ϯ� dE� ϳϬϮ� ϯϯϴϬ� ϵ͘ϳй� ϭϱ͘ϵй�
ϭϵϴ� >�EK/Z��/dz�hd/>/dz��K�Z�� ϭ�ŽĨ�Ϯ� dE� ϭϭϰϰϱ� ϭϲϰϬϳ� ϱ͘ϲй� ϭϵ͘ϭй�
ϭϵϵ� >�EK/Z��/dz�hd/>/dz��K�Z�� Ϯ�ŽĨ�Ϯ� dE� ϭϭϰϰϱ� ϭϲϰϬϳ� ϱ͘ϲй� ϭϵ͘ϭй�
ϮϬϬ� >Kh�KE�hd/>/d/� �̂�K�Z�� ϭ�ŽĨ�Ϯ� dE� ϲϭϰϭ� ϭϲϰϬϳ� ϱ͘ϲй� ϭϵ͘ϭй�
ϮϬϭ� >Kh�KE�hd/>/d/� �̂�K�Z�� Ϯ�ŽĨ�Ϯ� dE� ϲϭϰϭ� ϭϲϰϬϳ� ϱ͘ϲй� ϭϵ͘ϭй�
ϮϬϮ� >hddZ�>>Ͳ�>�/E�Ͳ�KZZzdKE�h͘�͘� � dE� ϭϳϲϬ� ϯϴϱϱ� ϴ͘ϱй� ϭϯ͘ϵй�
ϮϬϯ� D/�t�z�D�Z<�d� � dE� Ϯϱ� ϴϳ� ϱ͘Ϯй� ϱ͘Ϯй�
ϮϬϰ� DKZZ/^dKtE�t�d�Z�^z^d�D� � dE� ϭϱϱϬϵ� ϯϲϰϵ� ϵ͘Ϭй� ϭϰ͘ϳй�
ϮϬϱ� DKhEd�/E��/dz�t�d�Z���Wd͘� ϭ�ŽĨ�ϰ� dE� ϮϰϮϮ� ϯϲ� ϭϮ͘ϱй� ϭϮ͘ϱй�
ϮϬϲ� DKhEd�/E��/dz�t�d�Z���Wd͘� Ϯ�ŽĨ�ϰ� dE� ϮϰϮϮ� ϰϳ� Ϯϰ͘Ϭй� Ϯϰ͘Ϭй�
ϮϬϳ� DKhEd�/E��/dz�t�d�Z���Wd͘� ϯ�ŽĨ�ϰ� dE� ϮϰϮϮ� ϱϭ� ϯϵ͘ϭй� ϰϬ͘Ϯй�
ϮϬϴ� DKhEd�/E��/dz�t�d�Z���Wd͘� ϰ�ŽĨ�ϰ� dE� ϮϰϮϮ� ϱϭ� ϯϵ͘ϭй� ϰϬ͘Ϯй�
ϮϬϵ� E�t�:K,E^KEs/>>��t�d�Z���Wd� � dE� ϮϲϬϮ� ϰϵϭϴϬ� Ϯ͘ϱй� ϵ͘ϱй�
ϮϭϬ� E�tWKZd�hd/>/d/�^��K�Z�� � dE� ϮϱϬϯϳ� ϮϱϬϮ� ϯ͘ϱй� Ϯϰ͘ϱй�
Ϯϭϭ� EKZd,��^d�<EKy�h��� � dE� ϮϭϬϰϴ� ϰϭϳϯ� ϳ͘ϴй� ϭϮ͘ϴй�
ϮϭϮ� K>/E��KZWKZ�d/KE� � dE� ϲϮϰ� ϯϵϵϭ� ϴ͘ϰй� ϯϰ͘Ϭй�
Ϯϭϯ� W�Z^KE^�t�d�Z���W�ZdD�Ed� ϭ�ŽĨ�Ϯ� dE� ϮϬϯϴ� ϰϵϭϴϬ� Ϯ͘ϱй� ϵ͘ϱй�
Ϯϭϰ� W�Z^KE^�t�d�Z���W�ZdD�Ed� Ϯ�ŽĨ�Ϯ� dE� ϮϬϯϴ� ϰϵϭϴϬ� Ϯ͘ϱй� ϵ͘ϱй�
Ϯϭϱ� W�Z /̂��hd/>/dz��/^dZ/�d� � dE� ϰϰϭϰ� ϯϰϰϰ� ϵ͘ϱй� ϭϱ͘ϲй�

Ϯϭϲ� W/'�KE�&KZ'��t�d�Z�
��W�ZdD�Ed� � dE� ϳϬϲϮ� ϱϳϲϰ� ϰ͘ϳй� ϭϵ͘ϴй�

Ϯϭϳ� Z�^K>hd��&KZ�^d�WZK�h�d �̂ � dE� ϲϱϬ� ϯϱϱϬ� ϵ͘ϰй� ϯϴ͘Ϯй�
Ϯϭϴ� Z/s�Z /̂�����d&/^,�,Kh^�� � dE� ϯϬ� ϯϬϬϴϵ� ϰ͘Ϯй� ϭϱ͘ϰй�
Ϯϭϵ� ZK�<tKK��t�d�Z�^z^d�D� � dE� ϵϮϳϯ� Ϯϯϭϯϵ� ϰ͘Ϭй� ϭϰ͘Ϯй�
ϮϮϬ� ^�s/�Zs/>>��t�d�Z�^z^d�D� � dE� ϯϭϮϳϴ� ϲϰϱϴ� ϰ͘Ϯй� ϭϳ͘ϳй�
ϮϮϭ� ^,��z�'ZKs��,�Z�KZ�D�Z/E�� � dE� ϯϬ� Ϯϴϰϵϳ� ϰ͘ϰй� ϭϲ͘ϯй�
ϮϮϮ� /̂�D�hd/>/dz��/^dZ/�d� ϭ�ŽĨ�ϯ� dE� ϴϲϮ� ϵϳϳ� ϭϵ͘ϵй� ϮϬ͘Ϯй�
ϮϮϯ� /̂�D�hd/>/dz��/^dZ/�d� Ϯ�ŽĨ�ϯ� dE� ϴϲϮ� ϵϳϳ� ϭϵ͘ϵй� ϮϬ͘Ϯй�
ϮϮϰ� /̂�D�hd/>/dz��/^dZ/�d� ϯ�ŽĨ�ϯ� dE� ϴϲϮ� ϵϳϳ� ϭϵ͘ϵй� ϮϬ͘Ϯй�
ϮϮϱ� ^Khd,��>KhEd�hd/>/dz��/^dZ/�d� � dE� ϯϲϲϬϭ� ϯϵϮϭ� ϯ͘Ϯй� ϯϭ͘ϵй�

ϮϮϲ� ^Khd,�W/dd^�hZ'�t�d�Z�
^z^d�D� � dE� ϲϱϮϮ� ϯϭϰϵϱ� ϰ͘Ϭй� ϭϰ͘ϳй�

ϮϮϳ� ^WZ/E'��/dz�t�d�Z�^z^d�D� � dE� Ϯϱϱϰ� Ϯϯϰϭϭ� ϯ͘ϵй� ϭϰ͘Ϭй�
ϮϮϴ� ^hZ'K/E^s/>>��hd/>/dz��/^dZ/�d� ϭ�ŽĨ�Ϯ� dE� ϭϭϳϵ� ϯϯϴϬ� ϵ͘ϳй� ϭϱ͘ϵй�
ϮϮϵ� ^hZ'K/E^s/>>��hd/>/dz��/^dZ/�d� Ϯ�ŽĨ�Ϯ� dE� ϭϭϳϵ� ϯϯϴϬ� ϵ͘ϳй� ϭϱ͘ϵй�
ϮϯϬ� d�>>/�K��Z���^�Zs/�� �̂^z^d�D� � dE� ϵϰϳϱ� ϯϵϮϭ� ϯ͘Ϯй� ϯϭ͘ϵй�

Ϯϯϭ� d�EEͲ�D�Z/��E�t�d�Z�
�KDW�Ez� � dE� ϭϴϱϵϭϬ� Ϯϵϵϲϰ� ϰ͘Ϯй� ϭϱ͘ϱй�

ϮϯϮ� t�dd^���Z�hd/>/dz��/^dZ/�d� ϭ�ŽĨ�ϯ� dE� ϯϳϮϯ� Ϯϯϰϭϭ� ϯ͘ϵй� ϭϰ͘Ϭй�
Ϯϯϯ� t�dd^���Z�hd/>/dz��/^dZ/�d� Ϯ�ŽĨ�ϯ� dE� ϯϳϮϯ� Ϯϯϰϭϭ� ϯ͘ϵй� ϭϰ͘Ϭй�
Ϯϯϰ� t�dd^���Z�hd/>/dz��/^dZ/�d� ϯ�ŽĨ�ϯ� dE� ϯϳϮϯ� Ϯϯϰϭϭ� ϯ͘ϵй� ϭϰ͘Ϭй�
Ϯϯϱ� t�s�Z>z�t�d�Z���W�ZdD�Ed� � dE� ϭϵϯϱ� ϱϰϴϰϴ� Ϯ͘ϯй� ϴ͘ϲй�
Ϯϯϲ� t,/d��W/E��t�d�Z�^z^d�D� ϭ�ŽĨ�Ϯ� dE� ϭϬϱϳ� ϱϱϵϰ� ϰ͘ϵй� ϮϬ͘ϰй�
Ϯϯϳ� t,/d��W/E��t�d�Z�^z^d�D� Ϯ�ŽĨ�Ϯ� dE� ϭϬϱϳ� ϱϱϵϰ� ϰ͘ϵй� ϮϬ͘ϰй�
Ϯϯϴ� t/dd�hd/>/dz��/^dZ/�d� � dE� Ϯϰϵϴ� ϮϬϮϴ� ϴ͘ϰй� ϭϱ͘ϳй�
Ϯϯϵ� �Z/^dK>�s/Z'/E/��hd/>/dz��K�Z�� � s�� ϮϬϬϬϬ� ϳϬϱ� ϭϬ͘ϵй� ϯϮ͘ϵй�
ϮϰϬ� &Z/� ͕̂�dKtE�K&� � s�� ϰϴϰ� ϭϴϱϳ� ф�Ϭ͘Ϭϱй� ϯ͘ϱй�
Ϯϰϭ� E�ZZKt ͕̂�dKtE�K&� � s�� ϲϯϬ� ϱϭϵϯ� ф�Ϭ͘Ϭϱй� ϵ͘ϵй�
ϮϰϮ� Wh>�^</��KhEdz�W^�� � s�� ϵϰϱϮ� ϯϮϵϴ� ф�Ϭ͘Ϭϱй� ϲ͘ϯй�

Ϯϰϯ� Z��&KZ���ZDz��DDhE/d/KE�
W>�Ed�Ͳ�ϰϭϵ� ϭ�ŽĨ�Ϯ� s�� ϲϵϬ� ϰϬϭϮ� ф�Ϭ͘Ϭϱй� ϲ͘Ϭй�

Ϯϰϰ� Z��&KZ���ZDz��DDhE/d/KE�
W>�Ed�Ͳ�ϰϭϵ� Ϯ�ŽĨ�Ϯ� s�� ϲϵϬ� ϰϬϭϮ� ф�Ϭ͘Ϭϱй� ϲ͘Ϭй�

Ϯϰϱ� Z��&KZ� �͕�/dz�K&� � s�� ϭϱϴϱϵ� ϯϵϯϱ� ф�Ϭ͘Ϭϱй� ϲ͘ϭй�

Ϯϰϲ� Z�Dͬt�z^/����KDDhE/dz�
t�d�Z�^z^d�D� � s�� ϵϯ� ϱϭϵϯ� ф�Ϭ͘Ϭϱй� ϵ͘ϵй�

Ϯϰϳ� t�^,/E'dKE��KhEdz�^�Zs/���
�hd,KZ/dz� � s�� ϰϳϱϳ� ϳϳ� ϱ͘ϰй� ϲϴ͘ϯй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ��ŚĞƌŽŬĞĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�

&KHURNHH�1DWLRQDO�)RUHVW�LQ�7HQQHVVHH
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�&KHURNHH�1DWLRQDO�)RUHVW����RI���SDJHV�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

&RQHFXK�1DWLRQDO�)RUHVW�LQ�$ODEDPD
6WUHDPV�DQG�ULYHUV�ÁRZLQJ�IURP�&RQHFXK�1DWLRQDO�)RUHVW��

1R�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYH�ZDWHU�IURP�&RQHFXK�1DWLRQDO�)RUHVW



1R�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYH�ZDWHU�IURP�&RQHFXK�1DWLRQDO�)RUHVW���
WKHUHIRUH��LW�GRHV�QRW�KDYH�DQ�DFFRPSDQ\LQJ�LQWDNH�VXPPDU\�WDEOH�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

&URDWDQ�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD
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WKHUHIRUH��LW�GRHV�QRW�KDYH�DQ�DFFRPSDQ\LQJ�LQWDNH�VXPPDU\�WDEOH�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

'DQLHO�%RRQH�1DWLRQDO�)RUHVW�LQ�.HQWXFN\
'DQLHO�%RRQH�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��
PRUH�WKDQ����DQQXDO�ZDWHU�VXSSO\�IURP�'DQLHO�%RRQH�1DWLRQDO�)RUHVW
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�
ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ĂŶŝĞů��ŽŽŶĞ�

E&�ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϭ� �>��Ez�t�d�Z�tKZ<^� � <z� ϳϯϱϭ� ϵϳϰϰ� ϴ͘ϳй� ϴ͘ϳй�

Ϯ� ��Z<>�z�>�<��t�d�Z��/^dZ/�d� � <z� ϭϲϬϯϴ� ϮϵϰϴϮ� Ϯ͘ϵй� ϯ͘ϰй�

ϯ� ���ddzs/>>��t�d�Z�tKZ<^� � <z� ϲϳϴϯ� ϯϳϭϬ� ϵ͘ϭй� ϵ͘ϭй�

ϰ� ����,�&KZ<�t�d�Z��KDD/^^/KE� ϭ�ŽĨ�Ϯ� <z� ϭϯ� ϱϯϵ� Ϯϯ͘ϰй� Ϯϯ͘ϱй�

ϱ� ����,�&KZ<�t�d�Z��KDD/^^/KE� Ϯ�ŽĨ�Ϯ� <z� ϭϯ� ϱϯϵ� Ϯϯ͘ϰй� Ϯϯ͘ϱй�

ϲ� �KKE�s/>>��t�d�Z��E��^�t�Z� � <z� ϱϰϵϱ� ϭϬϵϬ� Ϯϲ͘ϭй� Ϯϲ͘ϭй�

ϳ� �hZ<�^s/>>��t�d�Z�tKZ<^� � <z� ϯϮϭϵ� ϭϬϬϳϱ� ϴ͘ϰй� ϴ͘ϰй�

ϴ� �hZE /̂���t�d�Z��KDW�Ez� � <z� ϮϮϴϰ� ϴϭϮϬ� ϭϬ͘ϰй� ϭϬ͘ϱй�

ϵ� ��DWdKE�t�d�Z�^z^d�D� ϭ�ŽĨ�Ϯ� <z� ϯϯϬϬ� ϯϬ� ϯϲ͘ϵй� ϯϲ͘ϵй�

ϭϬ� ��DWdKE�t�d�Z�^z^d�D� Ϯ�ŽĨ�Ϯ� <z� ϯϯϬϬ� ϯϬ� ϯϲ͘ϵй� ϯϲ͘ϵй�

ϭϭ� ��Z>/^>��t�d�Z���W�ZdD�Ed� � <z� ϭϯϵϬ� ϮϲϮϮ� ϭϬ͘ϰй� ϭϬ͘ϰй�

ϭϮ� ��s��ZhE�Z�'/KE�>�td��KDD� � <z� Ϯϱ� ϴϯ� ϲ͘ϴй� ϲ͘ϵй�

ϭϯ� �KZ�/E�hd/>/d/� �̂�KDD/^ /̂KE� � <z� ϭϳϯϮϳ� ϰϳϬ� ϭϮ͘Ϯй� ϭϮ͘Ϯй�

ϭϰ� �Z/dd�E��EͲ>/s/E'^dKE��K�t�d�Z�
�/^dZ/�d� � <z� ϵϬϳϵ� ϯϬϯϬϵ� Ϯ͘ϴй� ϯ͘ϲй�

ϭϱ� �zEd,/�E��DhE/�/W�>�t�d�Z�
tKZ<^� � <z� ϯϵϮϭ� Ϯϴϴϭ� ϵ͘ϱй� ϵ͘ϱй�

ϭϲ� ���zs/>>��t�d�Z���W�ZdD�Ed� ϭ�ŽĨ�Ϯ� <z� ϭϴϯϵ� ϮϵϴϯϮ� Ϯ͘ϴй� ϯ͘ϲй�

ϭϳ� ���zs/>>��t�d�Z���W�ZdD�Ed� Ϯ�ŽĨ�Ϯ� <z� ϭϴϯϵ� ϮϵϴϯϮ� Ϯ͘ϴй� ϯ͘ϲй�

ϭϴ� &�>DKhd,�t�d�Z���W�ZdD�Ed� � <z� ϯϴϲϭ� ϰϵϬϲ� ϱ͘ϲй� ϱ͘ϲй�

ϭϵ� &Z�E<&KZd�W>�Ed��K�Z�� � <z� ϱϮϭϱϯ� ϳϴϮϲ� ϳ͘ϭй� ϳ͘ϭй�

ϮϬ� ,�Z�/E��K �͘t�d�Z��/̂ d�ηϭͬ&d �͘<EKy� ϭ�ŽĨ�Ϯ� <z� ϴϰϴϬ� ϭϯϳϳϬϲ� Ϭ͘ϲй� ϰ͘Ϯй�

Ϯϭ� ,�Z�/E��K �͘t�d�Z��/̂ d�ηϭͬ&d �͘<EKy� Ϯ�ŽĨ�Ϯ� <z� ϴϰϴϬ� ϭϯϳϳϬϲ� Ϭ͘ϲй� ϰ͘Ϯй�

ϮϮ� ,�Z�/E��KhEdz�t�d�Z��/^dZ/�d�ηϭ� � <z� ϵϵϬϬ� ϭϯϳϳϬϲ� Ϭ͘ϲй� ϰ͘Ϯй�

Ϯϯ� ,�ZZK�^�hZ'�DhE/�/W�>�t�d�Z�
��W�ZdD�Ed� � <z� ϭϮϱϳϮ� ϳϰϱϰ� ϳ͘ϰй� ϳ͘ϰй�

Ϯϰ� ,�E��Z^KE�DhE/�/W�>�t�d�Z�Θ�
^�t�Z� � <z� ϯϭϲϵϲ� ϭϱϴϰϭϵ� Ϭ͘ϱй� ϯ͘ϴй�

Ϯϱ� ,z��E�>�^>/���K�t�d�Z��/^dZ/�d� � <z� ϵϱϴϳ� ϯϭϬ� ϲ͘ϯй� ϲ͘ϯй�

Ϯϲ� /Zs/E��DhE/�/W�>�hd/>/d/�^� � <z� ϲϯϴϲ� ϰϱϭϱ� ϵ͘ϰй� ϵ͘ϰй�

Ϯϳ� :�D�^dKtE�DhE/�/W�>�t�d�Z�
tKZ<^� � <z� ϭϬϳϵϵ� ϵϱϵϭ� ϴ͘ϴй� ϴ͘ϴй�

Ϯϴ� <�Edh�<z�^d�d��W�E/d�Ed/�Zz� � <z� ϭϬϬϬ� ϮϵϴϯϮ� Ϯ͘ϴй� ϯ͘ϲй�

Ϯϵ� <�Edh�<zͲ�D�Z/��E�t�d�Z��K� ϭ�ŽĨ�Ϯ� <z� ϴϬϯϭϭ� ϱϴϴϬ� ϵ͘ϰй� ϵ͘ϰй�

ϯϬ� <�Edh�<zͲ�D�Z/��E�t�d�Z��K� Ϯ�ŽĨ�Ϯ� <z� ϴϬϯϭϭ� ϱϴϴϬ� ϵ͘ϰй� ϵ͘ϰй�

ϯϭ� <�dd>��/^>�E��t�d�Z�^z^d�D� � <z� ϭϭϮ� ϭϰϭ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

ϯϮ� <EKy��KhEdz�hd/>/dz��KDD/^^/KE� � <z� ϳϵϰϴ� ϭϮϳϵ� ф�Ϭ͘Ϭϱй� Ϭ͘ϭй�

ϯϯ� <hdd�t��t�d�Z���W�ZdD�Ed� � <z� ϴϱϯ� ϮϵϵϮϮ� Ϯ͘ϴй� ϯ͘ϲй�

ϯϰ� >�E��^d�Z�t�d�Z�tKZ< �̂ � <z� ϮϮϮϮ� ϲϰϲϴ� ϴ͘ϱй� ϴ͘ϲй�

ϯϱ� >�tZ�E���hZ'�t�d�Z�Θ�^�t�Z�
��Wd� � <z� ϭϵϯϬϱ� ϳϳϮϳ� ϳ͘Ϯй� ϳ͘Ϯй�

ϯϲ� >KE�KE�hd/>/dz��KDD/^ /̂KE� � <z� ϭϭϮϴϴ� ϰϳϬ� ϭϮ͘Ϯй� ϭϮ͘Ϯй�

ϯϳ� >Kh/^s/>>��t�d�Z��KDW�Ez� ϭ�ŽĨ�Ϯ� <z� ϯϲϱϯϬϲ� ϭϯϮϬϮϳ� Ϭ͘ϲй� ϰ͘ϰй�

ϯϴ� >Kh/^s/>>��t�d�Z��KDW�Ez� Ϯ�ŽĨ�Ϯ� <z� ϯϲϱϯϬϲ� ϭϯϮϬϮϳ� Ϭ͘ϲй� ϰ͘ϰй�

ϯϵ� D�E�,�^d�Z�t�d�Z�tKZ<^� ϭ�ŽĨ�ϯ� <z� ϰϭϮϵ� ϰϭϬ� ϭϮ͘ϯй� ϭϮ͘ϯй�

ϰϬ� D�E�,�^d�Z�t�d�Z�tKZ<^� Ϯ�ŽĨ�ϯ� <z� ϰϭϮϵ� ϰϭϬ� ϭϮ͘ϯй� ϭϮ͘ϯй�

ϰϭ� D�E�,�^d�Z�t�d�Z�tKZ<^� ϯ�ŽĨ�ϯ� <z� ϰϭϮϵ� ϯϰϯ� ϭϯ͘Ϯй� ϭϯ͘Ϯй�

'DQLHO�%RRQH�1DWLRQDO�)RUHVW�LQ�.HQWXFN\
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�'DQLHO�%RRQH�1DWLRQDO�)RUHVW����RI���SDJHV�
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'DQLHO�%RRQH�1DWLRQDO�)RUHVW�LQ�.HQWXFN\
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/��
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� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϰϮ� D��Z��Zz��KhEdz�t�d�Z��/^dZ/�d� ϭ�ŽĨ�Ϯ� <z� ϵϭϭϮ� ϮϮϮϴ� ϲ͘Ϯй� ϲ͘Ϯй�

ϰϯ� D��Z��Zz��KhEdz�t�d�Z��/^dZ/�d� Ϯ�ŽĨ�Ϯ� <z� ϵϭϭϮ� ϭϰϲ� ϯϵ͘ϭй� ϯϵ͘ϭй�

ϰϰ� D�<���t�d�Z�tKZ<^� � <z� ϭϵϵϬ� ϯϰ� ϯϳ͘ϲй� ϯϳ͘ϲй�

ϰϱ� DKEd/��>>K�t�d�Z�Θ�^�t�Z�
�KDD/^^/KE� � <z� Ϯϯϭϲϲ� ϴϳϮϬ� ϵ͘ϳй� ϵ͘ϳй�

ϰϲ� DKZ�,����^d�d��hE/s�Z^/dz� ϭ�ŽĨ�Ϯ� <z� ϯϮϱϬ� Ϯϳϰ� Ϯϴ͘ϰй� Ϯϴ͘ϱй�

ϰϳ� DKZ�,����^d�d��hE/s�Z^/dz� Ϯ�ŽĨ�Ϯ� <z� ϯϮϱϬ� Ϯϳϰ� Ϯϴ͘ϰй� Ϯϴ͘ϱй�

ϰϴ� DKZ�,����hd/>/dz�W>�Ed��K�Z�� � <z� ϵϵϳϬ� ϭϱϴϴ� ϭϳ͘Ϯй� ϭϳ͘Ϯй�

ϰϵ� DKZ'�E&/�>��t�d�Z�tKZ<^� � <z� ϱϰϵϱ� ϭϱϴϲϯϴ� Ϭ͘ϱй� ϯ͘ϴй�

ϱϬ� Dd�s�ZEKE�t�d�Z�tKZ<^� � <z� ϱϵϯϭ� ϭϱϬ� ϯ͘ϳй� ϯ͘ϳй�

ϱϭ� E/�,K>�^s/>>��t�d�Z���W�ZdD�Ed� � <z� ϮϬϱϱϮ� ϲϰϲϴ� ϴ͘ϱй� ϴ͘ϲй�

ϱϮ� EKZd,�ZE�<�Edh�<z�t�d�Z�^�Zs/��� ϭ�ŽĨ�Ϯ� <z� ϲϳϮϮϭ� ϱϰϵϰ� ϱ͘Ϭй� ϱ͘Ϭй�

ϱϯ� EKZd,�ZE�<�Edh�<z�t�d�Z�^�Zs/��� Ϯ�ŽĨ�Ϯ� <z� ϲϳϮϮϭ� ϯϭϬ� ϲ͘ϯй� ϲ͘ϯй�

ϱϰ� W��h��,�t�d�Z�tKZ<^� � <z� ϴϬϬϮ� Ϯϵϳϰϭϯ� Ϭ͘ϲй� ϰ͘Ϯй�

ϱϱ� W/E��Dd�^�dd>�D�Ed�^�,KK>� � <z� ϰϱ� ϭϬϴ� ϱ͘Ϭй� ϱ͘Ϭй�

ϱϲ� WZ/E��dKE�t�d�Z�Θ�^�t�Z�
�KDD/^^/KE� � <z� ϭϬϮϴϴ� ϮϵϴϯϮ� Ϯ͘ϴй� ϯ͘ϲй�

ϱϳ� Z/�,DKE��hd/>/d/�^� � <z� ϯϱϭϬϮ� ϱϯϳϮ� ϭϬ͘ϯй� ϭϬ͘ϯй�

ϱϴ� ^KD�Z^�d�t�d�Z�^�Zs/��� � <z� ϮϵϳϬϬ� ϴϲϱϳ� ϵ͘ϴй� ϵ͘ϴй�

ϱϵ� ^dhZ'/ �̂t�d�Z�tKZ<^� � <z� ϯϲϳϳ� ϮϬϳϱϰϮ� Ϭ͘ϰй� ϯ͘ϭй�

ϲϬ� h �̂�EZ/�,D�Ed��KZW� � <z� ϮϬϬϬ� Ϯϵϳϳϳϵ� Ϭ͘ϲй� ϰ͘Ϯй�

ϲϭ� s�Z^�/>>� �̂t�d�Z�^z^d�D� � <z� ϭϳϴϮϮ� ϳϳϮϳ� ϳ͘Ϯй� ϳ͘Ϯй�

ϲϮ� t�^d�>/��Zdz�t�d�Z��KDW�Ez� � <z� Ϯϲϱϱ� ϵϳϯ� ϳ͘ϭй� ϳ͘Ϯй�

ϲϯ� t�^d�ZE�&>�D/E'�t�d�Z��/^dZ/�d� � <z� ϯϴϴϴ� Ϯϲϵϰ� ϭϬ͘ϭй� ϭϬ͘Ϯй�

ϲϰ� t/>>/�D^�hZ'�t�d�Z���W�ZdD�Ed� � <z� ϱϰϳϰ� ϮϲϰϬ� Ϭ͘ϯй� Ϭ͘ϯй�

ϲϱ� t/>DKZ��t�d�Z�tKZ<^� � <z� ϱϲϱϮ� ϳϰϱϰ� ϳ͘ϰй� ϳ͘ϰй�

ϲϲ� t/E�,�^d�Z�DhE/�/W�>�hd/>/d/�^� ϭ�ŽĨ�Ϯ� <z� ϭϱϯϱϰ� ϱϴϴϬ� ϵ͘ϰй� ϵ͘ϰй�

ϲϳ� t/E�,�^d�Z�DhE/�/W�>�hd/>/d/�^� Ϯ�ŽĨ�Ϯ� <z� ϭϱϯϱϰ� ϱϳϰϰ� ϵ͘ϲй� ϵ͘ϲй�

ϲϴ� tKK���Z��<�t�d�Z��/^dZ/�d� � <z� ϭϯϵϱϯ� ϴϴ� ϯ͘Ϭй� ϯ͘Ϭй�

ϲϵ� tKK�^KE���E��WZKW�Zdz�KtE�Z^�
�^^K�� � <z� ϭϰϱϱ� Ϯϲϯϴ� ϲ͘ϱй� ϲ͘ϱй�

ϳϬ� ��>>���,�^^��t�d�Z��/^dZ/�d� � >�� ϭϳϯϵϭ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϭ� ��>�KhZ�t�d�ZtKZ<^��/^d� � >�� Ϯϲϲϲ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϮ� �KD/EK�^h'�Z� � >�� ϯϲϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϯ� �Kt�h^�͕�>���/s/̂ /KE� � >�� ϯϵϲϬ� ϳϲϲϲϮϴ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϰ� ��:�&&�Z^KE�tt��/^d�EK�ϭ� � >�� ϯϬϴϯϲϮ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϱ� &�ZZ/��z��dKtE�K&� � >�� ϯϲϵϴ� ϳϲϯϬϲϰ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϲ� 'Z�D�Z�z�t�d�ZtKZ<^� � >�� ϮϴϬϬ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϳ� 'Z�dE��t�d�ZtKZ<^� � >�� ϭϳϱϬϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϴ� >hd�,�Z�t�d�ZtKZ<^� � >�� ϰϳϴϭ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϵ� D�Z�d,KE�W�dZK>�hD��KDW�Ez�>>�� � >�� ϴϭϳ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϬ� E�t�KZ>��E^���>'/�Z^�tt� ϭ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϭ� E�t�KZ>��E^���>'/�Z^�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
ϴϮ� E�t�KZ>��E^����ZZK>>dKE�tt� ϭ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϯ� E�t�KZ>��E^����ZZK>>dKE�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϰ� EKZ�E����>hD/E� �͕>>�� � >�� ϱϬϬ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

	$POUJOVFE
�
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�
ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ĂŶŝĞů��ŽŽŶĞ�

E&�ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϴϱ� KZD�d��KZWKZ�d/KE� � >�� ϲϱ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϲ� WK/Ed����>��,��,��t� �̂ � >�� ϭϰϬϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϳ� WKZd�^h>W,hZ�t�d�Z��/^d� ϭ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϴ� WKZd�^h>W,hZ�t�d�Z��/^d� Ϯ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϲϲϴϵϲ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϵ� ^,�>>��,�D/��>��KDW�Ez� � >�� ϲϳϱ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϬ� ^d���ZE�Z��W�Z�t�d�ZtKZ<� � >�� ϯϯϬϬϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϭ� ^d��,�Z>�^�t�d�Z��/^d�EK�ϭ���� � >�� Ϯϵϱϭϳ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϮ� ^d��,�Z>�^�t�d�Z��/^d�EK�Ϯ�t�� � >�� ϯϭϰϴϱ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϯ� ^d�:�D�^�t�d�Z��/^d�EK�ϭ� � >�� ϲϭϮϬ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϰ� ^d�:�D�^�t�d�Z��/^d�EK�Ϯ� � >�� ϵϬϬϬ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϱ� ^d�:K,E�t�d�Z��/^d�EK�ϭ� � >�� ϭϰϲϳϬ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϲ� ^d�:K,E�t�d�Z��/^d�EK�Ϯ� � >�� ϯϳϬϮ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϳ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� ϭ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϴ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� Ϯ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϵ� t�^dt�'K�t�d�ZtKZ<^� � >�� ϴϱϯϰ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϭϬϬ� ��Zd,�'��t�d�Z�^z^d�D� � dE� Ϯϳϭϴ� ϭϴϳϯϵ� ϰ͘ϱй� ϰ͘ϱй�

ϭϬϭ� �>�Z<^s/>>��t�d�Z���W�ZdD�Ed� � dE� ϭϳϳϯϰϴ� ϮϰϵϬϭ� ϯ͘ϰй� ϯ͘ϰй�

ϭϬϮ� �hEE/E',�D���^d�DKEd�t�d�dZ�W>� � dE� Ϯϱ� Ϯϰϳϵϵ� ϯ͘ϰй� ϯ͘ϰй�

ϭϬϯ� �Ks�Z�t�d�Z���Wd� � dE� ϯϵϵϲ� Ϯϳϵϵϲ� ϯ͘Ϭй� ϯ͘Ϭй�

ϭϬϰ� � /͘͘ ��hWKEd �͕K>��,/�<KZz� � dE� ϭϮϱϬ� ϮϬϭϯϮ� ϰ͘Ϯй� ϰ͘Ϯй�

ϭϬϱ� �Z/E�t�d�Z���W�ZdD�Ed� � dE� ϳϬϬϭ� Ϯϳϯϯϰ� ϯ͘ϭй� ϯ͘ϭй�

ϭϬϲ� '�/E�^�KZK�t�d�Z�^z^d�D� � dE� ϭϱϴϵ� ϭϯϯϴϱ� ϲ͘ϯй� ϲ͘ϯй�

ϭϬϳ� '�>>�d/E�t�d�Z���W�ZdD�Ed� � dE� ϰϭϬϴϯ� ϭϵϴϰϭ� ϰ͘ϯй� ϰ͘ϯй�

ϭϬϴ� ,�ZW�d,�s�>>�z�h��� � dE� ϱϲϰϰϬ� ϮϮϱϯϴ� ϯ͘ϴй� ϯ͘ϴй�

ϭϬϵ� ,�Zd^s/>>��t�d�Z���Wd� � dE� ϴϲϲϳ� ϭϵϭϰϲ� ϰ͘ϰй� ϰ͘ϰй�

ϭϭϬ� ,�E��Z^KEs/>>��h��� � dE� ϰϵϭϰϰ� ϮϬϭϯϮ� ϰ͘Ϯй� ϰ͘Ϯй�

ϭϭϭ� :�>>/�K�t�d�Z���Wd� � dE� ϰϯϴϳ� ϭϬϮ� Ϯ͘Ϯй� Ϯ͘Ϯй�

ϭϭϮ� >���EKE�t�d�Z�^z^d�D� � dE� ϯϯϯϮϯ� ϭϵϰϮϵ� ϰ͘ϰй� ϰ͘ϰй�

ϭϭϯ� >/s/E'^dKE�t�d�Z���Wd� � dE� ϰϭϵϬ� ϭϮϲϰϵ� ϲ͘ϳй� ϲ͘ϳй�

ϭϭϰ� D��/^KE�^h�hZ��E�h�� � dE� ϲϴϮϬϱ� ϮϮϮϬϮ� ϯ͘ϴй� ϯ͘ϴй�

ϭϭϱ� E�^,s/>>��t�d�Z���Wd�ηϭ� ϭ�ŽĨ�Ϯ� dE� Ϯϵϵϳϵϴ� ϮϮϮϵϳ� ϯ͘ϴй� ϯ͘ϴй�

ϭϭϲ� E�^,s/>>��t�d�Z���Wd�ηϭ� Ϯ�ŽĨ�Ϯ� dE� Ϯϵϵϳϵϴ� ϮϮϮϬϮ� ϯ͘ϴй� ϯ͘ϴй�

ϭϭϳ� EKZd,�^d�t�Zd�hd/>/dz��/^dZ/�d� ϭ�ŽĨ�ϰ� dE� ϭϯϮϮ� Ϯϳϵϵϲ� ϯ͘Ϭй� ϯ͘Ϭй�

ϭϭϴ� EKZd,�^d�t�Zd�hd/>/dz��/^dZ/�d� Ϯ�ŽĨ�ϰ� dE� ϭϯϮϮ� Ϯϳϵϵϲ� ϯ͘Ϭй� ϯ͘Ϭй�

ϭϭϵ� EKZd,�^d�t�Zd�hd/>/dz��/^dZ/�d� ϯ�ŽĨ�ϰ� dE� ϭϯϮϮ� Ϯϳϵϵϲ� ϯ͘Ϭй� ϯ͘Ϭй�

ϭϮϬ� EKZd,�^d�t�Zd�hd/>/dz��/^dZ/�d� ϰ�ŽĨ�ϰ� dE� ϭϯϮϮ� Ϯϳϵϵϲ� ϯ͘Ϭй� ϯ͘Ϭй�

ϭϮϭ� EKZd,t�^d��>�z��KhEdz�hd/>/dz� � dE� ϯϳϯϯ� ϭϮϱϯϵ� ϲ͘ϳй� ϲ͘ϴй�

ϭϮϮ� K>��,/�<KZz�hd/>/dz��/^dZ/�d� � dE� ϰϬϲϯ� ϮϬϭϯϮ� ϰ͘Ϯй� ϰ͘Ϯй�

ϭϮϯ� W>��^�Ed�s/�t�hd/>/dz��/^dZ/�d� � dE� ϭϯϳϴϴ� ϮϰϱϰϮ� ϯ͘ϰй� ϯ͘ϱй�

ϭϮϰ� Z/s�Z�ZK���hd/>/dz��/^dZ/�d� � dE� ϮϵϬϵ� ϮϮϲϭϮ� ϯ͘ϳй� ϯ͘ϴй�

ϭϮϱ� t�d�Z��hd,͘�K&��/�<^KE��KhEdz� � dE� ϭϳϭϬϬ� ϮϰϱϰϮ� ϯ͘ϰй� ϯ͘ϱй�

ϭϮϲ� t�^d�t/>^KE�hd/>/dz��/^dZ/�d� � dE� ϱϲϵϵϬ� ϮϬϭϯϮ� ϰ͘Ϯй� ϰ͘Ϯй�

ϭϮϳ� t,/d��,Kh^��hd/>/dz��/^dZ/�d� � dE� ϴϳϯϮϵ� ϮϬϭϯϮ� ϰ͘Ϯй� ϰ͘Ϯй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ��ĂŶŝĞů��ŽŽŶĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�

'DQLHO�%RRQH�1DWLRQDO�)RUHVW�LQ�.HQWXFN\
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�'DQLHO�%RRQH�1DWLRQDO�)RUHVW����RI���SDJHV��



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

'DY\�&URFNHWW�1DWLRQDO�)RUHVW�LQ�7H[DV
'DY\�&URFNHWW�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��

ZDWHU�IURP�'DY\�&URFNHWW�1DWLRQDO�)RUHVW
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�
dĂďůĞ��͘ϳͶ�ĂǀǇ��ƌŽĐŬĞƚƚ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ�

�
�
� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ�
ŶĂŵĞ�

/ŶƚĂŬĞ�ŶƵŵďĞƌ�
ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
�ĂǀǇ�

�ƌŽĐŬĞƚƚ�E&�
ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� �/dz�K&����hDKEd�
t�d�Z�hd/>/dz���Wd� ϭ�ŽĨ�ϯ� dy� ϮϬϴϯϯ� ϭϭϮϲϲ� ϭ͘ϳй� ϴ͘ϳй�

Ϯ� �/dz�K&����hDKEd�
t�d�Z�hd/>/dz���Wd� Ϯ�ŽĨ�ϯ� dy� ϮϬϴϯϯ� ϭϬϬϳϵ� ϭ͘ϵй� ϯ͘ϰй�

ϯ� �/dz�K&����hDKEd�
t�d�Z�hd/>/dz���Wd� ϯ�ŽĨ�ϯ� dy� ϮϬϴϯϯ� ϭϬϬϳϵ� ϭ͘ϵй� ϵ͘ϭй�

ϰ� �/dz�K&�,Kh^dKE� � dy� ϭϲϱϮϴ� ϭϱϯϬϱ� Ϭ͘ϭй� Ϯϯ͘ϱй�

ϱ� �/dz�K&�>Ks�>��z� � dy� ϭϭϰϬ� ϭϴϬ� ϴ͘ϰй� Ϯϯ͘ϱй�

ϲ� �/dz�K&�ZK^���/dz� � dy� ϳϮϵ� ϭϭϯϱϰ� ϭ͘ϳй� Ϯϲ͘ϭй�

ϳ� d����t�^d�dZ��dD�Ed�
W>�Ed� � dy� ϭϴϮϳ� ϭϱϳϱϵ� Ϭ͘ϭй� ϴ͘ϰй�

ϴ� d����t/EE/��^dKt�>>� � dy� ϯϮϵϳ� ϭϬϬϳϵ� ϭ͘ϵй� ϭϬ͘ϱй�

ϵ� t�d�ZtKK��Dh��ϭ� ϭ�ŽĨ�Ϯ� dy� ϱϮϰ� ϭϯϱϭϯ� Ϭ͘ϭй� ϯϲ͘ϵй�

ϭϬ� t�d�ZtKK��Dh��ϭ� Ϯ�ŽĨ�Ϯ� dy� ϱϮϰ� ϭϯϱϭϯ� Ϭ͘ϭй� ϯϲ͘ϵй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ��ĂǀǇ��ƌŽĐŬĞƚƚ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�

'DY\�&URFNHWW�1DWLRQDO�)RUHVW�LQ�7H[DV
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�'DY\�&URFNHWW�1DWLRQDO�)RUHVW



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

'HOWD�1DWLRQDO�)RUHVW�LQ�0LVVLVVLSSL
'HOWD�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�'HOWD�1DWLRQDO�)RUHVW
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'HOWD�1DWLRQDO�)RUHVW�LQ�0LVVLVVLSSL
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�'HOWD�1DWLRQDO�)RUHVW

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ�
ŶĂŵĞ�

/ŶƚĂŬĞ�ŶƵŵďĞƌ�
ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�
WĞƌĐĞŶƚ�ĨƌŽŵ�
�ĞůƚĂ�E&�ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� ��>>���,�^^��t�d�Z�
�/^dZ/�d� � >�� ϭϳϯϵϭ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯ� ��>�KhZ�t�d�ZtKZ<^�
�/^d� � >�� Ϯϲϲϲ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϯ� �KD/EK�^h'�Z� � >�� ϯϲϬ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϰ� �Kt�h^�͕�>���/s/^/KE� � >�� ϯϵϲϬ� ϳϳϮϭϲϵ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϱ� ��:�&&�Z^KE�tt��/^d�
EK�ϭ� � >�� ϯϬϴϯϲϮ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϲ� &�ZZ/��z��dKtE�K&� � >�� ϯϲϵϴ� ϳϲϴϲϬϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϳ� 'Z�D�Z�z�
t�d�ZtKZ<^� � >�� ϮϴϬϬ� ϳϳϮϮϳϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϴ� 'Z�dE��t�d�ZtKZ<^� � >�� ϭϳϱϬϬ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϵ� >hd�,�Z�t�d�ZtKZ<^� � >�� ϰϳϴϭ� ϳϳϮϮϳϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϬ� D�Z�d,KE�W�dZK>�hD�
�KDW�Ez�>>�� � >�� ϴϭϳ� ϳϳϮϮϳϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϭ� E�t�KZ>��E^���>'/�Z^�
tt� ϭ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϮ� E�t�KZ>��E^���>'/�Z^�
tt� Ϯ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϯ� E�t�KZ>��E^��
��ZZK>>dKE�tt� ϭ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϰ� E�t�KZ>��E^��
��ZZK>>dKE�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϱ� EKZ�E����>hD/E�͕�>>�� � >�� ϱϬϬ� ϳϳϮϮϳϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϲ� KZD�d��KZWKZ�d/KE� � >�� ϲϱ� ϳϳϮϮϳϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϳ� WK/Ed����>��,��,��t�^� � >�� ϭϰϬϬ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϴ� WKZd�^h>W,hZ�t�d�Z�
�/^d� ϭ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϳϮϰϯϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϵ� WKZd�^h>W,hZ�t�d�Z�
�/^d� Ϯ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϮϬ� ^,�>>��,�D/��>�
�KDW�Ez� � >�� ϲϳϱ� ϳϳϮϮϳϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϭ� ^d���ZE�Z��W�Z�
t�d�ZtKZ<� � >�� ϯϯϬϬϬ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϮϮ�
^d��,�Z>�^�t�d�Z��/^d�

EK�ϭ���� �� >�� Ϯϵϱϭϳ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϯ�
^d��,�Z>�^�t�d�Z��/^d�

EK�Ϯ�t�� �� >�� ϯϭϰϴϱ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϰ�
^d�:�D�^�t�d�Z��/^d�EK�

ϭ� �� >�� ϲϭϮϬ� ϳϳϮϮϳϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϱ�
^d�:�D�^�t�d�Z��/^d�EK�

Ϯ� �� >�� ϵϬϬϬ� ϳϳϮϮϳϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϲ�
^d�:K,E�t�d�Z��/^d�EK�

ϭ� �� >�� ϭϰϲϳϬ� ϳϳϮϮϳϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϳ�
^d�:K,E�t�d�Z��/^d�EK�

Ϯ� �� >�� ϯϳϬϮ� ϳϳϮϮϳϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϴ�
t�:�&&�Z^KE�tt��/^d�

EK�Ϯ� ϭ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϵ�
t�:�&&�Z^KE�tt��/^d�

EK�Ϯ� Ϯ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϯϬ�
t�^dt�'K�

t�d�ZtKZ<^� �� >�� ϴϱϯϰ� ϳϳϮϯϴϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ��ĞůƚĂ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

'H�6RWR�1DWLRQDO�)RUHVW�LQ�0LVVLVVLSSL
6WUHDPV�DQG�ULYHUV�ÁRZLQJ�IURP�'H�6RWR�1DWLRQDO�)RUHVW��

1R�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYH�ZDWHU�IURP�'H�6RWR�1DWLRQDO�)RUHVW



1R�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYH�ZDWHU�IURP�'H�6RWR�1DWLRQDO�)RUHVW���
WKHUHIRUH��LW�GRHV�QRW�KDYH�DQ�DFFRPSDQ\LQJ�LQWDNH�VXPPDU\�WDEOH�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

)UDQFLV�0DULRQ�1DWLRQDO�)RUHVW�LQ�6RXWK�&DUROLQD
)UDQFLV�0DULRQ�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��

ZDWHU�IURP�)UDQFLV�0DULRQ�1DWLRQDO�)RUHVW



$ 33(1' , ;

��

)UDQFLV�0DULRQ�1DWLRQDO�)RUHVW�LQ�6RXWK�&DUROLQD
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�)UDQFLV�0DULRQ�1DWLRQDO�)RUHVW



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

*HRUJH�:DVKLQJWRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD
*HRUJH�:DVKLQJWRQ�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��

ZDWHU�IURP�*HRUJH�:DVKLQJWRQ�1DWLRQDO�)RUHVW



$ 33(1' , ;

��

*HRUJH�:DVKLQJWRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�*HRUJH�:DVKLQJWRQ�1DWLRQDO�)RUHVW����RI���SDJHV�

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
'ĞŽƌŐĞ�

tĂƐŚŝŶŐƚŽŶ�
E&�ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� �D,�Z^d͕�dKtE�K&� � s�� ϱϬϳϲ� ϭϬϵ� ϭϮ͘ϳй� ϭϮ͘ϵй�

Ϯ� �h'h^d��^WZ/E'^�Ͳ���^�� ϭ�ŽĨ�Ϯ� s�� ϭϯϳ� ϱϮ� ϰϮ͘ϲй� ϰϮ͘ϳй�

ϯ� �h'h^d��^WZ/E'^�Ͳ���^�� Ϯ�ŽĨ�Ϯ� s�� ϭϯϳ� ϱϮ� ϰϮ͘ϲй� ϰϮ͘ϳй�

ϰ� �K/>/E'�^WZ/E'�
�>�D�Ed�Zz�^�,KK>� � s�� ϮϬϬ� ϭϱϱ� ϮϮ͘ϴй� ϱϱ͘Ϯй�

ϱ� �Z/�'�t�d�Z͕�dKtE�K&� ϭ�ŽĨ�Ϯ� s�� ϮϴϮϮ� ϯϵϭ� ϰϰ͘ϲй� ϰϰ͘ϲй�

ϲ� �Z/�'�t�d�Z͕�dKtE�K&� Ϯ�ŽĨ�Ϯ� s�� ϮϴϮϮ� ϯϵϭ� ϰϰ͘ϲй� ϰϰ͘ϲй�

ϳ� �ZK��t�z͕�dKtE�K&� � s�� ϭϮϮϰ� ϭϵϰ� ϰϴ͘ϯй� ϰϴ͘ϯй�

ϴ� �h�,�E�E͕�dKtE�K&� ϭ�ŽĨ�ϯ� s�� ϯϬϴ� ϮϬϵϭ� Ϯϲ͘ϳй� ϰϮ͘ϱй�

ϵ� �h�,�E�E͕�dKtE�K&� Ϯ�ŽĨ�ϯ� s�� ϯϬϴ� ϮϬϵϭ� Ϯϲ͘ϳй� ϰϮ͘ϱй�

ϭϬ� �h�,�E�E͕�dKtE�K&� ϯ�ŽĨ�ϯ� s�� ϯϬϴ� ϮϬϵϭ� Ϯϲ͘ϳй� ϰϮ͘ϱй�

ϭϭ� �,hZ�,s/>>��Ͳ���^�� ϭ�ŽĨ�ϲ� s�� ϭϴϱ� ϵϬ� ϭϯ͘ϵй� ϭϰ͘Ϭй�

ϭϮ� �,hZ�,s/>>��Ͳ���^�� Ϯ�ŽĨ�ϲ� s�� ϭϴϱ� ϵϬ� ϭϯ͘ϵй� ϭϰ͘Ϭй�

ϭϯ� �,hZ�,s/>>��Ͳ���^�� ϯ�ŽĨ�ϲ� s�� ϭϴϱ� ϵϬ� ϭϯ͘ϵй� ϭϰ͘Ϭй�

ϭϰ� �,hZ�,s/>>��Ͳ���^�� ϰ�ŽĨ�ϲ� s�� ϭϴϱ� ϵϬ� ϭϯ͘ϵй� ϭϰ͘Ϭй�

ϭϱ� �,hZ�,s/>>��Ͳ���^�� ϱ�ŽĨ�ϲ� s�� ϭϴϱ� ϭϮϱ� Ϯϱ͘ϭй� Ϯϱ͘ϭй�

ϭϲ� �,hZ�,s/>>��Ͳ���^�� ϲ�ŽĨ�ϲ� s�� ϭϴϱ� ϭϮϱ� Ϯϱ͘ϭй� Ϯϱ͘ϭй�

ϭϳ� �>/&dKE�&KZ'�͕�dKtE�K&� � s�� ϰϲϳϵ� ϵϯϬ� ϯϳ͘ϭй� ϰϮ͘ϲй�

ϭϴ� �Ks/E'dKE͕��/dz�K&� � s�� ϳϯϬϬ� ϲϰϯ� ϯϴ͘Ϯй� ϯϴ͘ϯй�

ϭϵ� �Z�/'^s/>>�͕�dKtE�K&� ϭ�ŽĨ�ϱ� s�� ϰϲϴ� ϱϮ� ϰϮ͘ϲй� ϰϮ͘ϳй�

ϮϬ� �Z�/'^s/>>�͕�dKtE�K&� Ϯ�ŽĨ�ϱ� s�� ϰϲϴ� ϱϮ� ϰϮ͘ϲй� ϰϮ͘ϳй�

Ϯϭ� �Z�/'^s/>>�͕�dKtE�K&� ϯ�ŽĨ�ϱ� s�� ϰϲϴ� ϱϮ� ϰϮ͘ϲй� ϰϮ͘ϳй�

ϮϮ� �Z�/'^s/>>�͕�dKtE�K&� ϰ�ŽĨ�ϱ� s�� ϰϲϴ� ϱϮ� ϰϮ͘ϲй� ϰϮ͘ϳй�

Ϯϯ� �Z�/'^s/>>�͕�dKtE�K&� ϱ�ŽĨ�ϱ� s�� ϰϲϴ� ϱϮ� ϰϮ͘ϲй� ϰϮ͘ϳй�

Ϯϰ� ���Z&/�>��Ͳ���^�� ϭ�ŽĨ�Ϯ� s�� ϳϬ� Ϯϭ� ϳϯ͘ϲй� ϳϯ͘ϳй�

Ϯϱ� ���Z&/�>��Ͳ���^�� Ϯ�ŽĨ�Ϯ� s�� ϳϬ� Ϯϭ� ϳϯ͘ϲй� ϳϯ͘ϳй�

Ϯϲ� ��'>���zZ/����Wd/^d�
�KE&�Z�E�����Ed�Z� � s�� ϭϬϬϬ� ϯϯϲϮ� Ϯϱ͘ϴй� ϯϳ͘ϰй�

Ϯϳ� ��/E�hZ'͕�dKtE�K&� ϭ�ŽĨ�Ϯ� s�� ϱϮϭ� ϴϴ� ϯϭ͘ϰй� ϯϭ͘ϰй�

Ϯϴ� ��/E�hZ'͕�dKtE�K&� Ϯ�ŽĨ�Ϯ� s�� ϱϮϭ� ϴϴ� ϯϭ͘ϰй� ϯϭ͘ϰй�

Ϯϵ� &�/Z&�y��KhEdz�t�d�Z�
�hd,KZ/dz� � s�� ϮϬϱϴϬϰ� ϭϬϵϴϵ� ϲ͘ϭй� ϳ͘ϳй�

ϯϬ� &KK��WZK��^^KZ^�t�d�Z�
�KKW�Z�d/s�͕�/E�� � s�� ϭϰϯϬ� Ϯϳϳ� ϯϯ͘ϵй� ϯϯ͘ϵй�

ϯϭ� &ZKEd�ZKz�>͕�dKtE�K&� � s�� ϱϬϬϬ� ϭϱϵϯ� ϭϵ͘Ϭй� ϭϵ͘Ϭй�

ϯϮ� '�KZ'�ǭ^��,/�<�E͕�>>�� ϭ�ŽĨ�ϲ� s�� ϭϮϲ� ϴϴ� ϯϭ͘ϰй� ϯϭ͘ϰй�

ϯϯ� '�KZ'�ǭ^��,/�<�E͕�>>�� Ϯ�ŽĨ�ϲ� s�� ϭϮϲ� ϴϴ� ϯϭ͘ϰй� ϯϭ͘ϰй�

ϯϰ� '�KZ'�ǭ^��,/�<�E͕�>>�� ϯ�ŽĨ�ϲ� s�� ϭϮϲ� ϴϴ� ϯϭ͘ϰй� ϯϭ͘ϰй�

ϯϱ� '�KZ'�ǭ^��,/�<�E͕�>>�� ϰ�ŽĨ�ϲ� s�� ϭϮϲ� ϴϴ� ϯϭ͘ϰй� ϯϭ͘ϰй�

ϯϲ� '�KZ'�ǭ^��,/�<�E͕�>>�� ϱ�ŽĨ�ϲ� s�� ϭϮϲ� ϴϴ� ϯϭ͘ϰй� ϯϭ͘ϰй�

ϯϳ� '�KZ'�ǭ^��,/�<�E͕�>>�� ϲ�ŽĨ�ϲ� s�� ϭϮϲ� ϴϴ� ϯϭ͘ϰй� ϯϭ͘ϰй�

ϯϴ� ,�ZZ/^KE�hZ'͕��/dz�K&� ϭ�ŽĨ�Ϯ� s�� ϭϲϯϬϱ� ϯϵϭ� ϰϰ͘ϲй� ϰϰ͘ϲй�

ϯϵ� ,�ZZ/^KE�hZ'͕��/dz�K&� Ϯ�ŽĨ�Ϯ� s�� ϭϲϯϬϱ� ϳϲ� ϴϴ͘ϰй� ϴϴ͘ϰй�

	$POUJOVFE
�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

��

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ�
ŶĂŵĞ�

/ŶƚĂŬĞ�ŶƵŵďĞƌ�
ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
'ĞŽƌŐĞ�

tĂƐŚŝŶŐƚŽŶ�
E&�ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϰϬ� ,�EZ/�K��KhEdz�t�d�Z�
^z^d�D� � s�� ϭϰϰϱϬϬ� ϲϳϭϱ� ϭϰ͘Ϭй� ϭϵ͘ϵй�

ϰϭ� :�D�^�Z/s�Z�
�KZZ��d/KE�>��dZ� � s�� ϲϵϬϮ� ϲϱϬϱ� ϭϰ͘ϱй� ϮϬ͘ϱй�

ϰϮ� :�D�^�Z/s�Z��^d�d�^� ϭ�ŽĨ�Ϯ� s�� ϰϰ� ϲϲϮϭ� ϭϰ͘Ϯй� ϮϬ͘Ϯй�

ϰϯ� :�D�^�Z/s�Z��^d�d�^� Ϯ�ŽĨ�Ϯ� s�� ϰϰ� ϲϲϮϭ� ϭϰ͘Ϯй� ϮϬ͘Ϯй�

ϰϰ� >��^�hZ'͕�dKtE�K&� � s�� ϮϯϭϱϬ� ϭϬϮϱϯ� ϲ͘ϲй� ϴ͘Ϯй�

ϰϱ� >zE�,�hZ'͕��/dz�K&� ϭ�ŽĨ�ϯ� s�� Ϯϱϯϯϯ� ϯϱϮϰ� Ϯϰ͘ϲй� ϯϱ͘ϳй�

ϰϲ� >zE�,�hZ'͕��/dz�K&� Ϯ�ŽĨ�ϯ� s�� Ϯϱϯϯϯ� ϯϯϲϮ� Ϯϱ͘ϴй� ϯϳ͘ϰй�

ϰϳ� >zE�,�hZ'͕��/dz�K&� ϯ�ŽĨ�ϯ� s�� Ϯϱϯϯϯ� ϳϯ� ϱϲ͘ϯй� ϱϲ͘ϯй�

ϰϴ� D�hZz�^�Zs/���
�hd,KZ/dz� � s�� Ϯϱ� ϱϯϲ� ϯϮ͘ϯй� ϯϮ͘ϯй�

ϰϵ� DKhEd�t��d,�Z� � s�� ϱϬ� Ϯϲϵϯ� ϭϵ͘Ϭй� ϭϵ͘Ϭй�

ϱϬ� E�^��Ͳ�>Ks/E'^dKE� ϭ�ŽĨ�ϯ� s�� ϯϱϲ� ϭϯϬ� ϮϬ͘ϵй� ϮϬ͘ϵй�

ϱϭ� E�^��Ͳ�>Ks/E'^dKE� Ϯ�ŽĨ�ϯ� s�� ϯϱϲ� Ϯϰϭ� Ϯϰ͘ϳй� Ϯϰ͘ϳй�

ϱϮ� E�^��Ͳ�>Ks/E'^dKE� ϯ�ŽĨ�ϯ� s�� ϯϱϲ� Ϯϰϭ� Ϯϰ͘ϳй� Ϯϰ͘ϳй�

ϱϯ� E�^��Ͳ�^�,hz>�Z� � s�� ϰϴϬ� ϮϰϬ� ϭ͘ϯй� ϭ͘ϯй�

ϱϰ� E�^��Ͳ�t/Ed�Z'Z��E� ϭ�ŽĨ�ϳ� s�� ϵϱϵ� ϭϬϯ� ϯ͘ϭй� ϯ͘ϭй�

ϱϱ� E�^��Ͳ�t/Ed�Z'Z��E� Ϯ�ŽĨ�ϳ� s�� ϵϱϵ� ϭϬϯ� ϯ͘ϭй� ϯ͘ϭй�

ϱϲ� E�^��Ͳ�t/Ed�Z'Z��E� ϯ�ŽĨ�ϳ� s�� ϵϱϵ� ϭϬϯ� ϯ͘ϭй� ϯ͘ϭй�

ϱϳ� E�^��Ͳ�t/Ed�Z'Z��E� ϰ�ŽĨ�ϳ� s�� ϵϱϵ� ϭϬϯ� ϯ͘ϭй� ϯ͘ϭй�

ϱϴ� E�^��Ͳ�t/Ed�Z'Z��E� ϱ�ŽĨ�ϳ� s�� ϵϱϵ� ϭϬϯ� ϯ͘ϭй� ϯ͘ϭй�

ϱϵ� E�^��Ͳ�t/Ed�Z'Z��E� ϲ�ŽĨ�ϳ� s�� ϵϱϵ� ϭϬϯ� ϯ͘ϭй� ϯ͘ϭй�

ϲϬ� E�^��Ͳ�t/Ed�Z'Z��E� ϳ�ŽĨ�ϳ� s�� ϵϱϵ� ϭϬϯ� ϯ͘ϭй� ϯ͘ϭй�

ϲϭ� E�tWKZd�E�t^͕��/dz�K&� ϭ�ŽĨ�ϯ� s�� ϯϯϴϯϯ� ϵϱϵϵ� ϵ͘ϴй� ϭϯ͘ϵй�

ϲϮ� E�tWKZd�E�t^͕��/dz�K&� Ϯ�ŽĨ�ϯ� s�� ϯϯϴϯϯ� ϵϱϵϵ� ϵ͘ϴй� ϭϯ͘ϵй�

ϲϯ� E�tWKZd�E�t^͕��/dz�K&� ϯ�ŽĨ�ϯ� s�� ϯϯϴϯϯ� ϵϱϵϵ� ϵ͘ϴй� ϭϯ͘ϵй�

ϲϰ� Z/�,DKE�͕��/dz�K&� � s�� ϭϵϳϬϬϬ� ϲϳϱϵ� ϭϰ͘Ϭй� ϭϵ͘ϴй�

ϲϱ� ^Khd,�Z/s�Z�^�E/d�Zz�
�/^dZ/�d� ϭ�ŽĨ�ϱ� s�� ϰϱϬϯ� ϴϱ� Ϯϰ͘ϵй� Ϯϰ͘ϵй�

ϲϲ� ^Khd,�Z/s�Z�^�E/d�Zz�
�/^dZ/�d� Ϯ�ŽĨ�ϱ� s�� ϰϱϬϯ� ϴϱ� Ϯϰ͘ϵй� Ϯϰ͘ϵй�

ϲϳ� ^Khd,�Z/s�Z�^�E/d�Zz�
�/^dZ/�d� ϯ�ŽĨ�ϱ� s�� ϰϱϬϯ� ϴϱ� Ϯϰ͘ϵй� Ϯϰ͘ϵй�

ϲϴ� ^Khd,�Z/s�Z�^�E/d�Zz�
�/^dZ/�d� ϰ�ŽĨ�ϱ� s�� ϰϱϬϯ� ϴϱ� Ϯϰ͘ϵй� Ϯϰ͘ϵй�

ϲϵ� ^Khd,�Z/s�Z�^�E/d�Zz�
�/^dZ/�d� ϱ�ŽĨ�ϱ� s�� ϰϱϬϯ� ϭϯϵ� ϯϱ͘ϰй� ϯϱ͘ϰй�

ϳϬ� ^d�hEdKE͕��/dz�K&� ϭ�ŽĨ�ϯ� s�� ϳϵϭϱ� ϭϲϭ� Ϯϭ͘ϯй� Ϯϭ͘ϯй�

ϳϭ� ^d�hEdKE͕��/dz�K&� Ϯ�ŽĨ�ϯ� s�� ϳϵϭϱ� ϭϲϭ� Ϯϭ͘ϯй� Ϯϭ͘ϯй�

ϳϮ� ^d�hEdKE͕��/dz�K&� ϯ�ŽĨ�ϯ� s�� ϳϵϭϱ� ϰϮ� ϵϵ͘ϲй� ϵϵ͘ϲй�

ϳϯ� ^dKE�z��Z��<�^�E/d�Zz�
�/^dZ/�d� ϭ�ŽĨ�ϳ� s�� ϯϮϲ� ϰϬ� ϯϳ͘ϲй� ϯϳ͘ϳй�

ϳϰ� ^dKE�z��Z��<�^�E/d�Zz�
�/^dZ/�d� Ϯ�ŽĨ�ϳ� s�� ϯϮϲ� ϰϬ� ϯϳ͘ϲй� ϯϳ͘ϳй�

ϳϱ� ^dKE�z��Z��<�^�E/d�Zz�
�/^dZ/�d� ϯ�ŽĨ�ϳ� s�� ϯϮϲ� ϰϬ� ϯϳ͘ϲй� ϯϳ͘ϳй�

*HRUJH�:DVKLQJWRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP��

*HRUJH�:DVKLQJWRQ�1DWLRQDO�)RUHVW����RI���SDJHV�

	$POUJOVFE
�
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ�
ŶĂŵĞ�

/ŶƚĂŬĞ�ŶƵŵďĞƌ�
ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
'ĞŽƌŐĞ�

tĂƐŚŝŶŐƚŽŶ�
E&�ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϳϲ� ^dKE�z��Z��<�^�E/d�Zz�
�/^dZ/�d� ϰ�ŽĨ�ϳ� s�� ϯϮϲ� ϰϬ� ϯϳ͘ϲй� ϯϳ͘ϳй�

ϳϳ� ^dKE�z��Z��<�^�E/d�Zz�
�/^dZ/�d� ϱ�ŽĨ�ϳ� s�� ϯϮϲ� ϰϬ� ϯϳ͘ϲй� ϯϳ͘ϳй�

ϳϴ� ^dKE�z��Z��<�^�E/d�Zz�
�/^dZ/�d� ϲ�ŽĨ�ϳ� s�� ϯϮϲ� ϰϬ� ϯϳ͘ϲй� ϯϳ͘ϳй�

ϳϵ� ^dKE�z��Z��<�^�E/d�Zz�
�/^dZ/�d� ϳ�ŽĨ�ϳ� s�� ϯϮϲ� ϰϬ� ϯϳ͘ϲй� ϯϳ͘ϳй�

ϴϬ� ^dZ�^�hZ'͕�dKtE�K&� � s�� ϲϯϵϴ� ϲϮϲ� ϮϮ͘ϲй� ϮϮ͘ϲй�

ϴϭ� d,��,KD�^d����t�d�Z�
�KDW�Ez� ϭ�ŽĨ�ϯ� s�� ϲϴϲ� ϯϳ� Ϯϭ͘ϳй� Ϯϭ͘ϳй�

ϴϮ� d,��,KD�^d����t�d�Z�
�KDW�Ez� Ϯ�ŽĨ�ϯ� s�� ϲϴϲ� ϯϳ� Ϯϭ͘ϳй� Ϯϭ͘ϳй�

ϴϯ� d,��,KD�^d����t�d�Z�
�KDW�Ez� ϯ�ŽĨ�ϯ� s�� ϲϴϲ� ϯϳ� Ϯϭ͘ϳй� Ϯϭ͘ϳй�

ϴϰ� d,Z���^WZ/E'^�Z�'/KE�>�Ͳ�
Z�Wt� ϭ�ŽĨ�Ϯ� s�� ϰϯϱϱ� ϭϬϲϯ� Ϯϰ͘ϯй� Ϯϰ͘ϯй�

ϴϱ� d,Z���^WZ/E'^�Z�'/KE�>�Ͳ�
Z�Wt� Ϯ�ŽĨ�Ϯ� s�� ϰϯϱϱ� ϭϬϲϯ� Ϯϰ͘ϯй� Ϯϰ͘ϯй�

ϴϲ� d/Dǭ^�Z/s�Z^,KZ��
Z�^d�hZ�Ed� � s�� ϱϴϱ� ϭϮϵϳϱ� ϱ͘Ϯй� ϲ͘ϱй�

ϴϳ� d/D��Zs/>>�͕�dKtE�K&� ϭ�ŽĨ�ϯ� s�� ϳϬϬ� Ϯϳϳ� ϯϯ͘ϵй� ϯϯ͘ϵй�

ϴϴ� d/D��Zs/>>�͕�dKtE�K&� Ϯ�ŽĨ�ϯ� s�� ϳϬϬ� Ϯϳϳ� ϯϯ͘ϵй� ϯϯ͘ϵй�

ϴϵ� d/D��Zs/>>�͕�dKtE�K&� ϯ�ŽĨ�ϯ� s�� ϳϬϬ� Ϯϳϳ� ϯϯ͘ϵй� ϯϯ͘ϵй�

ϵϬ�
dKD^��ZKK<Ͳ

D�hZ�ZdKtE�^�E/d�Zz�
�/^dZ/�d�

ϭ�ŽĨ�Ϯ� s�� ϵϮϭ� ϱϵϳ� Ϯϯ͘ϲй� Ϯϯ͘ϲй�

ϵϭ�
dKD^��ZKK<Ͳ

D�hZ�ZdKtE�^�E/d�Zz�
�/^dZ/�d�

Ϯ�ŽĨ�Ϯ� s�� ϵϮϭ� ϱϵϳ� Ϯϯ͘ϲй� Ϯϯ͘ϲй�

ϵϮ� dKtE�K&���ZZzs/>>�� � s�� ϰϭϴϱ� Ϯϲϭϵ� ϭϵ͘ϱй� ϭϵ͘ϱй�

ϵϯ� dKtE�K&�E�t�D�Z<�d� ϭ�ŽĨ�ϲ� s�� ϯϯϯ� Ϯϳϳ� ϯϯ͘ϵй� ϯϯ͘ϵй�

ϵϰ� dKtE�K&�E�t�D�Z<�d� Ϯ�ŽĨ�ϲ� s�� ϯϯϯ� Ϯϳϳ� ϯϯ͘ϵй� ϯϯ͘ϵй�

ϵϱ� dKtE�K&�E�t�D�Z<�d� ϯ�ŽĨ�ϲ� s�� ϯϯϯ� Ϯϳϳ� ϯϯ͘ϵй� ϯϯ͘ϵй�

ϵϲ� dKtE�K&�E�t�D�Z<�d� ϰ�ŽĨ�ϲ� s�� ϯϯϯ� Ϯϳϳ� ϯϯ͘ϵй� ϯϯ͘ϵй�

ϵϳ� dKtE�K&�E�t�D�Z<�d� ϱ�ŽĨ�ϲ� s�� ϯϯϯ� Ϯϳϳ� ϯϯ͘ϵй� ϯϯ͘ϵй�

ϵϴ� dKtE�K&�E�t�D�Z<�d� ϲ�ŽĨ�ϲ� s�� ϯϯϯ� Ϯϳϳ� ϯϯ͘ϵй� ϯϯ͘ϵй�

ϵϵ� dKtE�K&�^,�E�E�K�,� ϭ�ŽĨ�ϯ� s�� ϳϳϴ� ϭϮϲϲ� Ϯϭ͘ϭй� Ϯϭ͘ϭй�

ϭϬϬ� dKtE�K&�^,�E�E�K�,� Ϯ�ŽĨ�ϯ� s�� ϳϳϴ� ϭϮϲϲ� Ϯϭ͘ϭй� Ϯϭ͘ϭй�

ϭϬϭ� dKtE�K&�^,�E�E�K�,� ϯ�ŽĨ�ϯ� s�� ϳϳϴ� ϭϮϲϲ� Ϯϭ͘ϭй� Ϯϭ͘ϭй�

ϭϬϮ� s�ZKE��^�E/d�Zz�
�/^dZ/�d�Ͳ���^�� ϭ�ŽĨ�Ϯ� s�� ϭϳϴϴ� ϯϭϴ� ϭϬ͘ϳй� ϭϬ͘ϴй�

ϭϬϯ� s�ZKE��^�E/d�Zz�
�/^dZ/�d�Ͳ���^�� Ϯ�ŽĨ�Ϯ� s�� ϭϳϴϴ� ϯϭϴ� ϭϬ͘ϳй� ϭϬ͘ϴй�

ϭϬϰ� t�zE�^�KZK͕��/dz�K&� ϭ�ŽĨ�ϯ� s�� ϳϬϬϮ� ϭϵϵ� Ϯϱ͘Ϭй� Ϯϱ͘Ϭй�

ϭϬϱ� t�zE�^�KZK͕��/dz�K&� Ϯ�ŽĨ�ϯ� s�� ϳϬϬϮ� ϭϵϵ� Ϯϱ͘Ϭй� Ϯϱ͘Ϭй�

ϭϬϲ� t�zE�^�KZK͕��/dz�K&� ϯ�ŽĨ�ϯ� s�� ϳϬϬϮ� ϭϵϵ� Ϯϱ͘Ϭй� Ϯϱ͘Ϭй�

ϭϬϳ� t/E�,�^d�Z͕��/dz�K&� � s�� ϮϴϮϰϴ� ϴϰϱ� Ϯϰ͘ϴй� Ϯϰ͘ϴй�

ϭϬϴ� tKK�^dK�<͕�dKtE�K&� � s�� ϱϬϳϬ� ϱϳϳ� Ϯϰ͘ϯй� Ϯϰ͘ϯй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�'ĞŽƌŐĞ�tĂƐŚŝŶŐƚŽŶ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�

*HRUJH�:DVKLQJWRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP��

*HRUJH�:DVKLQJWRQ�1DWLRQDO�)RUHVW����RI���SDJHV�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

+ROO\�6SULQJV�1DWLRQDO�)RUHVW�LQ�0LVVLVVLSSL
+ROO\�6SULQJV�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��

ZDWHU�IURP�+ROO\�6SULQJV�1DWLRQDO�)RUHVW
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+ROO\�6SULQJV�1DWLRQDO�)RUHVW�LQ�0LVVLVVLSSL
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�+ROO\�6SULQJV�1DWLRQDO�)RUHVW

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
,ŽůůǇ�^ƉƌŝŶŐƐ�

E&�ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� ��>>���,�^^��t�d�Z�
�/^dZ/�d� � >�� ϭϳϯϵϭ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯ� ��>�KhZ�t�d�ZtKZ<^��/^d� � >�� Ϯϲϲϲ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϯ� �KD/EK�^h'�Z� � >�� ϯϲϬ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϰ� �Kt�h^�͕�>���/s/^/KE� � >�� ϯϵϲϬ� ϳϳϮϭϱϲ� Ϭ͘ϭй� ϰ͘ϵй�

ϱ� ��:�&&�Z^KE�tt��/^d�EK�ϭ� � >�� ϯϬϴϯϲϮ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϲ� &�ZZ/��z��dKtE�K&� � >�� ϯϲϵϴ� ϳϲϴϱϴϵ� Ϭ͘ϭй� ϰ͘ϵй�

ϳ� 'Z�D�Z�z�t�d�ZtKZ<^� � >�� ϮϴϬϬ� ϳϳϮϮϲϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϴ� 'Z�dE��t�d�ZtKZ<^� � >�� ϭϳϱϬϬ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϵ� >hd�,�Z�t�d�ZtKZ<^� � >�� ϰϳϴϭ� ϳϳϮϮϲϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϭϬ� D�Z�d,KE�W�dZK>�hD�
�KDW�Ez�>>�� � >�� ϴϭϳ� ϳϳϮϮϲϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϭϭ� E�t�KZ>��E^���>'/�Z^�tt� ϭ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϭϮ� E�t�KZ>��E^���>'/�Z^�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϭϯ� E�t�KZ>��E^����ZZK>>dKE�
tt� ϭ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϭϰ� E�t�KZ>��E^����ZZK>>dKE�
tt� Ϯ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϭϱ� EKZ�E����>hD/E�͕�>>�� � >�� ϱϬϬ� ϳϳϮϮϲϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϭϲ� KZD�d��KZWKZ�d/KE� � >�� ϲϱ� ϳϳϮϮϲϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϭϳ� WK/Ed����>��,��,��t�^� � >�� ϭϰϬϬ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϭϴ� WKZd�^h>W,hZ�t�d�Z��/^d� ϭ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϳϮϰϮϰ� Ϭ͘ϭй� ϰ͘ϵй�

ϭϵ� WKZd�^h>W,hZ�t�d�Z��/^d� Ϯ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϬ� ^,�>>��,�D/��>��KDW�Ez� � >�� ϲϳϱ� ϳϳϮϮϲϭ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϭ�
^d���ZE�Z��W�Z�
t�d�ZtKZ<� �� >�� ϯϯϬϬϬ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϮϮ�
^d��,�Z>�^�t�d�Z��/^d�EK�ϭ�

��� �� >�� Ϯϵϱϭϳ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϯ�
^d��,�Z>�^�t�d�Z��/^d�EK�Ϯ�

t�� �� >�� ϯϭϰϴϱ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϰ� ^d�:�D�^�t�d�Z��/^d�EK�ϭ� �� >�� ϲϭϮϬ� ϳϳϮϮϲϭ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϱ� ^d�:�D�^�t�d�Z��/^d�EK�Ϯ� �� >�� ϵϬϬϬ� ϳϳϮϮϲϭ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϲ� ^d�:K,E�t�d�Z��/^d�EK�ϭ� �� >�� ϭϰϲϳϬ� ϳϳϮϮϲϭ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϳ� ^d�:K,E�t�d�Z��/^d�EK�Ϯ� �� >�� ϯϳϬϮ� ϳϳϮϮϲϭ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϴ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� ϭ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

Ϯϵ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� Ϯ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�

ϯϬ� t�^dt�'K�t�d�ZtKZ<^� �� >�� ϴϱϯϰ� ϳϳϮϯϳϭ� Ϭ͘ϭй� ϰ͘ϵй�
Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�,ŽůůǇ�^ƉƌŝŶŐƐ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�
� �



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

+RPRFKLWWR�1DWLRQDO�)RUHVW�LQ�0LVVLVVLSSL
+RPRFKLWWR�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��

ZDWHU�IURP�+RPRFKLWWR�1DWLRQDO�)RUHVW
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+RPRFKLWWR�1DWLRQDO�)RUHVW�LQ�0LVVLVVLSSL
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�+RPRFKLWWR�1DWLRQDO�)RUHVW

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
,ŽŵŽĐŚŝƚƚŽ�
E&�ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� ��>>���,�^^��t�d�Z�
�/^dZ/�d� � >�� ϭϳϯϵϭ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯ� ��>�KhZ�t�d�ZtKZ<^�
�/^d� � >�� Ϯϲϲϲ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϯ� �KD/EK�^h'�Z� � >�� ϯϲϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϰ� �Kt�h^�͕�>���/s/^/KE� � >�� ϯϵϲϬ� ϳϲϲϲϮϴ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϱ� ��:�&&�Z^KE�tt��/^d�EK�ϭ� � >�� ϯϬϴϯϲϮ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϲ� &�ZZ/��z��dKtE�K&� � >�� ϯϲϵϴ� ϳϲϯϬϲϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϳ� 'Z�D�Z�z�t�d�ZtKZ<^� � >�� ϮϴϬϬ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϴ� 'Z�dE��t�d�ZtKZ<^� � >�� ϭϳϱϬϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϵ� >hd�,�Z�t�d�ZtKZ<^� � >�� ϰϳϴϭ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϬ� D�Z�d,KE�W�dZK>�hD�
�KDW�Ez�>>�� � >�� ϴϭϳ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϭ� E�t�KZ>��E^���>'/�Z^�tt� ϭ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϮ� E�t�KZ>��E^���>'/�Z^�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϯ� E�t�KZ>��E^����ZZK>>dKE�
tt� ϭ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϰ� E�t�KZ>��E^����ZZK>>dKE�
tt� Ϯ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϱ� EKZ�E����>hD/E�͕�>>�� � >�� ϱϬϬ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϲ� KZD�d��KZWKZ�d/KE� � >�� ϲϱ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϳ� WK/Ed����>��,��,��t�^� � >�� ϭϰϬϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϴ� WKZd�^h>W,hZ�t�d�Z��/^d� ϭ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϵ� WKZd�^h>W,hZ�t�d�Z��/^d� Ϯ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϲϲϴϵϲ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϮϬ� ^,�>>��,�D/��>��KDW�Ez� �� >�� ϲϳϱ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϭ�
^d���ZE�Z��W�Z�
t�d�ZtKZ<� �� >�� ϯϯϬϬϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϮϮ�
^d��,�Z>�^�t�d�Z��/^d�EK�

ϭ���� �� >�� Ϯϵϱϭϳ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϯ�
^d��,�Z>�^�t�d�Z��/^d�EK�

Ϯ�t�� �� >�� ϯϭϰϴϱ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϰ� ^d�:�D�^�t�d�Z��/^d�EK�ϭ� �� >�� ϲϭϮϬ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϱ� ^d�:�D�^�t�d�Z��/^d�EK�Ϯ� �� >�� ϵϬϬϬ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϲ� ^d�:K,E�t�d�Z��/^d�EK�ϭ� �� >�� ϭϰϲϳϬ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϳ� ^d�:K,E�t�d�Z��/^d�EK�Ϯ� �� >�� ϯϳϬϮ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϴ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� �ϭ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϵ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� Ϯ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϯϬ� t�^dt�'K�t�d�ZtKZ<^� �� >�� ϴϱϯϰ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�,ŽŵŽĐŚŝƚƚŽ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�
� �



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

-HIIHUVRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD
-HIIHUVRQ�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��
PRUH�WKDQ�����DQQXDO�ZDWHU�VXSSO\�IURP�-HIIHUVRQ�1DWLRQDO�)RUHVW
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-HIIHUVRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�-HIIHUVRQ�1DWLRQDO�)RUHVW����RI���SDJHV�

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
:ĞĨĨĞƌƐŽŶ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϭ� �>��Zds/>>��hd/>/d/�^��K�Z�� � �>� ϯϬϭϴϲ� ϯϯϳϱϴ� ϭ͘Ϭй� ϭϯ͘ϴй�
Ϯ� �Z���t�d�Z�tKZ<^��K�Z�� � �>� ϭϳϱϳϲ� ϯϰϬϭϳ� ϭ͘Ϭй� ϭϯ͘ϳй�
ϯ� �Z/�'�WKZd�hd/>/d/�^��K�Z�� � �>� ϲϬϬϬ� ϯϭϰϵϱ� ϭ͘ϭй� ϭϰ͘ϳй�

ϰ� �,�ZK<���t�d�Z�Θ�'�^�
��W�ZdD�Ed� � �>� ϮϮϱϬ� ϰϰϯϯϳ� Ϭ͘ϴй� ϭϬ͘ϲй�

ϱ� �K>��Zd��KhEdz�ZhZ�>�
t�d�Z�^z^d�D� � �>� ϭϬϳϯϭ� ϰϰϮϯϱ� Ϭ͘ϴй� ϭϬ͘ϲй�

ϲ� ����dhZ�;DhE/�/W�>�
hd/>/d/�^��K�Z��K&Ϳ� � �>� ϳϳϭϬϬ� ϯϳϳϴϰ� Ϭ͘ϵй� ϭϮ͘ϰй�

ϳ� ��<�>�Ͳ:��<^KE�t�d�Z�
^hWW>z��/^dZ/�d� � �>� ϰϬ� ϯϭϳϭϰ� ϭ͘ϭй� ϭϰ͘ϲй�

ϴ� &>KZ�E���t�d�ZͲ
t�^d�t�d�Z���W�ZdD�Ed� ϭ�ŽĨ�Ϯ� �>� ϭϲϳϮϱ� ϰϯϯϰϬ� Ϭ͘ϴй� ϭϬ͘ϴй�

ϵ� &>KZ�E���t�d�ZͲ
t�^d�t�d�Z���W�ZdD�Ed� Ϯ�ŽĨ�Ϯ� �>� ϭϲϳϮϱ� ϰϯϯϰϬ� Ϭ͘ϴй� ϭϬ͘ϴй�

ϭϬ� &KZd�W�zE��t�d�Z�tKZ<^�
�K�Z�� � �>� ϳϮϰϴ� ϯϮϴϬϱ� ϭ͘ϭй� ϭϰ͘Ϯй�

ϭϭ� 'Z��E,/>>�t�d�Z�Θ�&/Z��
WZK��hd,KZ/dz� ϭ�ŽĨ�Ϯ� �>� ϯϴϱϱ� ϰϯϯϰϬ� Ϭ͘ϴй� ϭϬ͘ϴй�

ϭϮ� 'Z��E,/>>�t�d�Z�Θ�&/Z��
WZK��hd,KZ/dz� Ϯ�ŽĨ�Ϯ� �>� ϯϴϱϱ� ϰϯϯϰϬ� Ϭ͘ϴй� ϭϬ͘ϴй�

ϭϯ� 'hEd�Z^s/>>��t�d�Z�
tKZ<^�Θ�^�t�Z��K�Z�� ϭ�ŽĨ�Ϯ� �>� ϲϯϳϱ� ϯϰϬϭϳ� ϭ͘Ϭй� ϭϯ͘ϳй�

ϭϰ� 'hEd�Z^s/>>��t�d�Z�
tKZ<^�Θ�^�t�Z��K�Z�� Ϯ�ŽĨ�Ϯ� �>� ϲϯϳϱ� ϯϰϬϭϳ� ϭ͘Ϭй� ϭϯ͘ϳй�

ϭϱ� ,hEd^s/>>��hd/>/d/�^� ϭ�ŽĨ�Ϯ� �>� ϯϭϯϭϬ� ϯϲϵϬϰ� Ϭ͘ϵй� ϭϮ͘ϲй�
ϭϲ� ,hEd^s/>>��hd/>/d/�^� Ϯ�ŽĨ�Ϯ� �>� ϯϭϯϭϬ� ϯϱϳϯϴ� ϭ͘Ϭй� ϭϯ͘Ϭй�

ϭϳ�
>/D�^dKE���KhEdz�t�d�Z�

^z^d�D� �� �>� ϭϰϲϮϱ� ϯϳϵϳϳ� Ϭ͘ϵй� ϭϮ͘ϯй�
ϭϴ� EKZd,�D�Z^,�>>�hd/>/d/�^� ϭ�ŽĨ�Ϯ� �>� ϲϭϴϱ� ϯϰϬϭϳ� ϭ͘Ϭй� ϭϯ͘ϳй�
ϭϵ� EKZd,�D�Z^,�>>�hd/>/d/�^� Ϯ�ŽĨ�Ϯ� �>� ϲϭϴϱ� ϯϰϬϭϳ� ϭ͘Ϭй� ϭϯ͘ϳй�

ϮϬ�
EKZd,��^d��>���D��

t�d�Z�^z^d�D� ϭ�ŽĨ�ϯ� �>� ϵϯϳϱ� ϯϯϳϱϴ� ϭ͘Ϭй� ϭϯ͘ϴй�

Ϯϭ�
EKZd,��^d��>���D��

t�d�Z�^z^d�D� Ϯ�ŽĨ�ϯ� �>� ϵϯϳϱ� ϯϮϴϬϱ� ϭ͘ϭй� ϭϰ͘Ϯй�

ϮϮ�
EKZd,��^d��>���D��

t�d�Z�^z^d�D� ϯ�ŽĨ�ϯ� �>� ϵϯϳϱ� ϯϮϴϬϱ� ϭ͘ϭй� ϭϰ͘Ϯй�
Ϯϯ� ^�Kdd^�KZK�t�d�Z�tKZ<^� ϭ�ŽĨ�Ϯ� �>� ϭϬϵϱϬ� ϯϮϴϬϱ� ϭ͘ϭй� ϭϰ͘Ϯй�
Ϯϰ� ^�Kdd^�KZK�t�d�Z�tKZ<^� Ϯ�ŽĨ�Ϯ� �>� ϭϬϵϱϬ� ϯϮϴϬϱ� ϭ͘ϭй� ϭϰ͘Ϯй�

Ϯϱ�
^��d/KEͲ�hddKE�t�d�Z�

^z^d�D� �� �>� ϯϮϲϴϮ� ϯϮϴϬϱ� ϭ͘ϭй� ϭϰ͘Ϯй�

Ϯϲ�
^,�&&/�>��hd/>/d/�^�

��W�ZdD�Ed� �� �>� ϭϰϱϳϰ� ϰϰϮϯϱ� Ϭ͘ϴй� ϭϬ͘ϲй�

Ϯϳ�
h^��ZDz��s/�d/KE�Θ�D/^^/>��

�KDD�E�� ϭ�ŽĨ�Ϯ� �>� ϭϰϮϱϬ� ϯϱϳϯϴ� ϭ͘Ϭй� ϭϯ͘Ϭй�

Ϯϴ�
h^��ZDz��s/�d/KE�Θ�D/^^/>��

�KDD�E�� Ϯ�ŽĨ�Ϯ� �>� ϭϰϮϱϬ� ϯϱϳϯϴ� ϭ͘Ϭй� ϭϯ͘Ϭй�

Ϯϵ�
t�^d�DKZ'�EͲ��^d�

>�tZ�E���t�d�Z��hd,KZ/d� �� �>� ϮϲϭϯϬ� ϯϴϭϭϭ� Ϭ͘ϵй� ϭϮ͘ϯй�

ϯϬ�
t/^���>>Kz^�>>��t�d�Z�

^z^d�D� �� �>� ϮϰϬϬ� ϰϯϯϰϬ� Ϭ͘ϴй� ϭϬ͘ϴй�
ϯϭ� �>��Ez�t�d�Z�tKZ<^� �� <z� ϳϯϱϭ� ϵϳϰϰ� ф�Ϭ͘Ϭϱй� ϴ͘ϳй�
ϯϮ� �^,>�E��t�d�Z�tKZ<^� �� <z� ϰϰϰϬϮ� ϴϵϴϬϳ� Ϭ͘ϲй� ϱ͘ϰй�

ϯϯ�
��Z<>�z�>�<��t�d�Z�

�/^dZ/�d� �� <z� ϭϲϬϯϴ� ϮϵϰϴϮ� ф�Ϭ͘Ϭϱй� ϯ͘ϰй�
ϯϰ� ��E,�D�t�d�Z�W>�Ed� �� <z� ϭϬϱϱ� ϭϲϬ� ϭ͘Ϭй� ϭ͘Ϭй�
ϯϱ� �>��<�DdE�hd/>/dzͬt�>>/E^� �� <z� ϭϰϴϱ� ϲϴϮ� Ϭ͘Ϯй� Ϭ͘Ϯй�
ϯϲ� �hZ<�^s/>>��t�d�Z�tKZ<^� �� <z� ϯϮϭϵ� ϭϬϬϳϱ� ф�Ϭ͘Ϭϱй� ϴ͘ϰй�

	$POUJOVFE
�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

��

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
:ĞĨĨĞƌƐŽŶ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϯϳ� �hZE^/���t�d�Z��KDW�Ez� �� <z� ϮϮϴϰ� ϴϭϮϬ� ф�Ϭ͘Ϭϱй� ϭϬ͘ϱй�

ϯϴ�
�Z/dd�E��EͲ>/s/E'^dKE��K�

t�d�Z��/^dZ/�d� �� <z� ϵϬϳϵ� ϯϬϯϬϵ� ф�Ϭ͘Ϭϱй� ϯ͘ϲй�

ϯϵ�
�hD��Z>�E��DhE/�/W�>�

t�d�Z�tKZ<^� �� <z� ϯϰϳϴ� ϵϮ� ϭ͘ϴй� ϭ͘ϴй�

ϰϬ�
���zs/>>��t�d�Z�
��W�ZdD�Ed� ϭ�ŽĨ�Ϯ� <z� ϭϴϯϵ� ϮϵϴϯϮ� ф�Ϭ͘Ϭϱй� ϯ͘ϲй�

ϰϭ�
���zs/>>��t�d�Z�
��W�ZdD�Ed� Ϯ�ŽĨ�Ϯ� <z� ϭϴϯϵ� ϮϵϴϯϮ� ф�Ϭ͘Ϭϱй� ϯ͘ϲй�

ϰϮ�
,�Z�/E��K͘�t�d�Z��/^d�

ηϭͬ&d͘�<EKy� ϭ�ŽĨ�Ϯ� <z� ϴϰϴϬ� ϭϯϳϳϬϲ� Ϭ͘ϰй� ϰ͘Ϯй�

ϰϯ�
,�Z�/E��K͘�t�d�Z��/^d�

ηϭͬ&d͘�<EKy� Ϯ�ŽĨ�Ϯ� <z� ϴϰϴϬ� ϭϯϳϳϬϲ� Ϭ͘ϰй� ϰ͘Ϯй�

ϰϰ�
,�Z�/E��KhEdz�t�d�Z�

�/^dZ/�d�ηϭ� �� <z� ϵϵϬϬ� ϭϯϳϳϬϲ� Ϭ͘ϰй� ϰ͘Ϯй�

ϰϱ�
,�Z>�E�DhE/�/W�>�t�d�Z�

tKZ<^� �� <z� ϲϱϯϰ� ϲϬϮ� Ϭ͘ϯй� Ϭ͘ϯй�

ϰϲ�
,�E��Z^KE�DhE/�/W�>�

t�d�Z�Θ�^�t�Z� �� <z� ϯϭϲϵϲ� ϭϱϴϰϭϵ� Ϭ͘ϰй� ϯ͘ϴй�

ϰϳ�
:�D�^dKtE�DhE/�/W�>�

t�d�Z�tKZ<^� �� <z� ϭϬϳϵϵ� ϵϱϵϭ� ф�Ϭ͘Ϭϱй� ϴ͘ϴй�

ϰϴ�
<�Edh�<z�^d�d��
W�E/d�Ed/�Zz� �� <z� ϭϬϬϬ� ϮϵϴϯϮ� ф�Ϭ͘Ϭϱй� ϯ͘ϲй�

ϰϵ�
<EKy��KhEdz�hd/>/dz�

�KDD/^^/KE� �� <z� ϳϵϰϴ� ϭϮϳϵ� Ϭ͘ϭй� Ϭ͘ϭй�

ϱϬ�
<hdd�t��t�d�Z�
��W�ZdD�Ed� �� <z� ϴϱϯ� ϮϵϵϮϮ� ф�Ϭ͘Ϭϱй� ϯ͘ϲй�

ϱϭ� >Kh/^��t�d�Z���W�ZdD�Ed� �� <z� ϳϱϭϭ� ϯϬϲϱ� ϭ͘ϰй� ϭ͘ϰй�
ϱϮ� >Kh/^s/>>��t�d�Z��KDW�Ez� ϭ�ŽĨ�Ϯ� <z� ϯϲϱϯϬϲ� ϭϯϮϬϮϳ� Ϭ͘ϰй� ϰ͘ϰй�
ϱϯ� >Kh/^s/>>��t�d�Z��KDW�Ez� Ϯ�ŽĨ�Ϯ� <z� ϯϲϱϯϬϲ� ϭϯϮϬϮϳ� Ϭ͘ϰй� ϰ͘ϰй�
ϱϰ� >zE�,�t�d�Z�tKZ<^� �� <z� ϭϭϴϴ� ϭϲϬ� ϭ͘Ϭй� ϭ͘Ϭй�

ϱϱ�
D�z^s/>>��hd/>/dz�

�KDD/^^/KE� �� <z� ϭϱϱϰϴ� ϭϬϭϱϰϯ� Ϭ͘ϱй� ϰ͘ϵй�

ϱϲ�
DKEd/��>>K�t�d�Z�Θ�
^�t�Z��KDD/^^/KE� �� <z� Ϯϯϭϲϲ� ϴϳϮϬ� ф�Ϭ͘Ϭϱй� ϵ͘ϳй�

ϱϳ�
DKZ'�E&/�>��t�d�Z�

tKZ<^� �� <z� ϱϰϵϱ� ϭϱϴϲϯϴ� Ϭ͘ϯй� ϯ͘ϴй�

ϱϴ�
DKhEd�/E�t�d�Z��/^d�ηϭ�

D�ZZKt��KE�� �� <z� ϰϴϱϭϴ� ϵϱϯ� ϰ͘ϰй� ϰ͘ϱй�

ϱϵ�
EKZd,�ZE�<�Edh�<z�t�d�Z�

^�Zs/��� �� <z� ϲϳϮϮϭ� ϭϬϮϵϮϴ� Ϭ͘ϱй� ϰ͘ϴй�
ϲϬ� W��h��,�t�d�Z�tKZ<^� ϭ�ŽĨ�ϱ� <z� ϴϬϬϮ� Ϯϵϳϰϭϯ� Ϭ͘ϯй� ϰ͘Ϯй�
ϲϭ� W��h��,�t�d�Z�tKZ<^� Ϯ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϴϬϬϰ� Ϭ͘ϲй� ϴ͘ϯй�
ϲϮ� W��h��,�t�d�Z�tKZ<^� ϯ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϴϬϬϰ� Ϭ͘ϲй� ϴ͘ϯй�
ϲϯ� W��h��,�t�d�Z�tKZ<^� ϰ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϴϬϬϰ� Ϭ͘ϲй� ϴ͘ϯй�
ϲϰ� W��h��,�t�d�Z�tKZ<^� ϱ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϴϬϬϰ� Ϭ͘ϲй� ϴ͘ϯй�

ϲϱ�
W/<�s/>>��t�d�Z�
��W�ZdD�Ed� �� <z� ϭϬϲϵϮ� ϭϳϰϬ� Ϯ͘ϰй� Ϯ͘ϰй�

ϲϲ�
WZ�^dKE^�hZ'��/dz�

hd/>/d/�^� �� <z� ϮϭϱϭϮ� ϮϮϴϰ� ϭ͘ϴй� ϭ͘ϵй�

ϲϳ�
WZ/E��dKE�t�d�Z�Θ�^�t�Z�

�KDD/^^/KE� �� <z� ϭϬϮϴϴ� ϮϵϴϯϮ� ф�Ϭ͘Ϭϱй� ϯ͘ϲй�
ϲϴ� Zh^^�>>�t�d�Z��KDW�Ez� �� <z� ϳϰϮϱ� ϴϵϵϵϮ� Ϭ͘ϲй� ϱ͘ϰй�
ϲϵ� ^KD�Z^�d�t�d�Z�^�Zs/��� �� <z� ϮϵϳϬϬ� ϴϲϱϳ� ф�Ϭ͘Ϭϱй� ϵ͘ϴй�

ϳϬ�
^Khd,�ZE�t�d�Z�Θ�^�t�Z�

�/^dZ/�d� �� <z� ϮϮϰϴϬ� ϭϴϰϰ� Ϯ͘ϯй� Ϯ͘ϯй�
ϳϭ� ^dhZ'/^�t�d�Z�tKZ<^� �� <z� ϯϲϳϳ� ϮϬϳϱϰϮ� Ϭ͘ϯй� ϯ͘ϭй�
ϳϮ� h^��EZ/�,D�Ed��KZW� �� <z� ϮϬϬϬ� Ϯϵϳϳϳϵ� Ϭ͘ϯй� ϰ͘Ϯй�

	$POUJOVFE
�

-HIIHUVRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�-HIIHUVRQ�1DWLRQDO�)RUHVW����RI���SDJHV�
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
:ĞĨĨĞƌƐŽŶ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϳϯ�
t/>>/�D^�hZ'�t�d�Z�

��W�ZdD�Ed� �� <z� ϱϰϳϰ� ϮϲϰϬ� Ϭ͘ϭй� Ϭ͘ϯй�

ϳϰ�
��>>���,�^^��t�d�Z�

�/^dZ/�d� �� >�� ϭϳϯϵϭ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϳϱ� ��>�KhZ�t�d�ZtKZ<^��/^d� �� >�� Ϯϲϲϲ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϳϲ� �KD/EK�^h'�Z� �� >�� ϯϲϬ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϳϳ� �Kt�h^�͕�>���/s/^/KE� �� >�� ϯϵϲϬ� ϳϲϲϲϮϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϳϴ� ��:�&&�Z^KE�tt��/^d�EK�ϭ� �� >�� ϯϬϴϯϲϮ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϳϵ� &�ZZ/��z��dKtE�K&� �� >�� ϯϲϵϴ� ϳϲϯϬϲϰ� Ϭ͘ϭй� ϰ͘ϵй�
ϴϬ� 'Z�D�Z�z�t�d�ZtKZ<^� �� >�� ϮϴϬϬ� ϳϲϲϳϯϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϴϭ� 'Z�dE��t�d�ZtKZ<^� �� >�� ϭϳϱϬϬ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϴϮ� >hd�,�Z�t�d�ZtKZ<^� �� >�� ϰϳϴϭ� ϳϲϲϳϯϯ� Ϭ͘ϭй� ϰ͘ϵй�

ϴϯ�
D�Z�d,KE�W�dZK>�hD�

�KDW�Ez�>>�� �� >�� ϴϭϳ� ϳϲϲϳϯϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϴϰ� E�t�KZ>��E^���>'/�Z^�tt� ϭ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϴϱ� E�t�KZ>��E^���>'/�Z^�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�

ϴϲ�
E�t�KZ>��E^����ZZK>>dKE�

tt� ϭ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�

ϴϳ�
E�t�KZ>��E^����ZZK>>dKE�

tt� Ϯ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϴϴ� EKZ�E����>hD/E�͕�>>�� �� >�� ϱϬϬ� ϳϲϲϳϯϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϴϵ� KZD�d��KZWKZ�d/KE� �� >�� ϲϱ� ϳϲϲϳϯϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϵϬ� WK/Ed����>��,��,��t�^� �� >�� ϭϰϬϬ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϵϭ� WKZd�^h>W,hZ�t�d�Z��/^d� ϭ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϲϲϴϵϲ� Ϭ͘ϭй� ϰ͘ϵй�
ϵϮ� WKZd�^h>W,hZ�t�d�Z��/^d� Ϯ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϵϯ� ^,�>>��,�D/��>��KDW�Ez� �� >�� ϲϳϱ� ϳϲϲϳϯϯ� Ϭ͘ϭй� ϰ͘ϵй�

ϵϰ�
^d���ZE�Z��W�Z�
t�d�ZtKZ<� �� >�� ϯϯϬϬϬ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�

ϵϱ�
^d��,�Z>�^�t�d�Z��/^d�EK�ϭ�

��� �� >�� Ϯϵϱϭϳ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�

ϵϲ�
^d��,�Z>�^�t�d�Z��/^d�EK�Ϯ�

t�� �� >�� ϯϭϰϴϱ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϵϳ� ^d�:�D�^�t�d�Z��/^d�EK�ϭ� �� >�� ϲϭϮϬ� ϳϲϲϳϯϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϵϴ� ^d�:�D�^�t�d�Z��/^d�EK�Ϯ� �� >�� ϵϬϬϬ� ϳϲϲϳϯϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϵϵ� ^d�:K,E�t�d�Z��/^d�EK�ϭ� �� >�� ϭϰϲϳϬ� ϳϲϲϳϯϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϭϬϬ� ^d�:K,E�t�d�Z��/^d�EK�Ϯ� �� >�� ϯϳϬϮ� ϳϲϲϳϯϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϭϬϭ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� ϭ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϭϬϮ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� Ϯ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�
ϭϬϯ� t�^dt�'K�t�d�ZtKZ<^� �� >�� ϴϱϯϰ� ϳϲϲϴϰϯ� Ϭ͘ϭй� ϰ͘ϵй�

ϭϬϰ�
^,KZd��K>�D�E�W�Z<ͲE�^��

W>�Ed� ϭ�ŽĨ�Ϯ� D^� ϱϯϯ� ϰϲϱϬϲ� Ϭ͘ϳй� ϭϬ͘ϭй�

ϭϬϱ�
^,KZd��K>�D�E�W�Z<ͲE�^��

W>�Ed� Ϯ�ŽĨ�Ϯ� D^� ϱϯϯ� ϰϲϭϮϴ� Ϭ͘ϳй� ϭϬ͘Ϯй�
ϭϬϲ� �>�s�>�E���KhEdz�t�d�Z� �� E�� ϭϵϭϰϵ� ϯϰϮ� Ϭ͘ϳй� ϭ͘Ϭй�

ϭϬϳ�
ZK�EK<��Z�W/�^�^�E/d�Zz�

�/^d� ϭ�ŽĨ�Ϯ� E�� ϭϬϵϭϴ� ϴϰϬϰ� Ϭ͘Ϯй� Ϭ͘Ϯй�

ϭϬϴ�
ZK�EK<��Z�W/�^�^�E/d�Zz�

�/^d� Ϯ�ŽĨ�Ϯ� E�� ϭϬϵϭϴ� ϴϰϮϮ� Ϭ͘Ϯй� Ϭ͘Ϯй�
ϭϬϵ� t�>�KE�t�d�Z�^z^d�D� �� E�� ϴϬϴ� ϴϰϮϮ� Ϭ͘Ϯй� Ϭ͘Ϯй�
ϭϭϬ� t�^d�:�&&�Z^KE͕�dKtE�K&� ϭ�ŽĨ�ϳ� E�� ϵϴ� ϯϰϮ� Ϭ͘ϳй� ϭ͘Ϭй�
ϭϭϭ� t�^d�:�&&�Z^KE͕�dKtE�K&� Ϯ�ŽĨ�ϳ� E�� ϵϴ� ϯϰϮ� Ϭ͘ϳй� ϭ͘Ϭй�
ϭϭϮ� t�^d�:�&&�Z^KE͕�dKtE�K&� ϯ�ŽĨ�ϳ� E�� ϵϴ� ϯϰϮ� Ϭ͘ϳй� ϭ͘Ϭй�
ϭϭϯ� t�^d�:�&&�Z^KE͕�dKtE�K&� ϰ�ŽĨ�ϳ� E�� ϵϴ� ϯϰϮ� Ϭ͘ϳй� ϭ͘Ϭй�
ϭϭϰ� t�^d�:�&&�Z^KE͕�dKtE�K&� ϱ�ŽĨ�ϳ� E�� ϵϴ� ϯϰϮ� Ϭ͘ϳй� ϭ͘Ϭй�
ϭϭϱ� t�^d�:�&&�Z^KE͕�dKtE�K&� ϲ�ŽĨ�ϳ� E�� ϵϴ� ϯϰϮ� Ϭ͘ϳй� ϭ͘Ϭй�
ϭϭϲ� t�^d�:�&&�Z^KE͕�dKtE�K&� ϳ�ŽĨ�ϳ� E�� ϵϴ� ϯϰϮ� Ϭ͘ϳй� ϭ͘Ϭй�

ϭϭϳ�
�E��Z^KE��KhEdz�hd/>/dz�

�K�Z�� �� dE� ϭϬϰϰϲ� ϯϴϰϰ� ϯ͘ϳй� ϯ͘ϳй�

	$POUJOVFE
�

-HIIHUVRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�-HIIHUVRQ�1DWLRQDO�)RUHVW����RI���SDJHV�
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
:ĞĨĨĞƌƐŽŶ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭϭϴ�
�E��Z^KE��KhEdz�t�d�Z�

�hd,KZ/dz� ϭ�ŽĨ�Ϯ� dE� ϭϮϮϲϬ� ϯϴϰϰ� ϯ͘ϳй� ϯ͘ϳй�

ϭϭϵ�
�E��Z^KE��KhEdz�t�d�Z�

�hd,KZ/dz� Ϯ�ŽĨ�Ϯ� dE� ϭϮϮϲϬ� ϯϲϲϰ� ϯ͘ϵй� ϯ͘ϵй�

ϭϮϬ�
�Zd,hZͲ^,�t�E���hd/>/dz�

�/^dZ/� ϭ�ŽĨ�Ϯ� dE� ϰϲϲϲ� ϵϲϳ� ϰ͘Ϭй� ϰ͘Ϭй�

ϭϮϭ�
�Zd,hZͲ^,�t�E���hd/>/dz�

�/^dZ/� Ϯ�ŽĨ�Ϯ� dE� ϰϲϲϲ� ϵϲϳ� ϰ͘Ϭй� ϰ͘Ϭй�

ϭϮϮ�
�>h&&��/dz�t�d�Z�

��W�ZdD�Ed� �� dE� Ϯϰϲϳ� ϴϵϱ� ϭϳ͘Ϯй� ϯϮ͘Ϯй�
ϭϮϯ� �Z/^dK>���Wd͘�hd/>/d/�^� �� dE� ϮϵϯϲϮ� ϴϰϭ� ϭϴ͘ϯй� ϯϯ͘ϭй�

ϭϮϰ�
�Z/^dK>Ͳ�>h&&��/dz�hd/>/dz�

�/^dZ/�d� �� dE� ϱϮϱϰ� ϴϵϱ� ϭϳ͘Ϯй� ϯϮ͘Ϯй�
ϭϮϱ� ��D��E�t�d�Z���Wd� �� dE� ϵϲϲϳ� ϱϰϴϰϴ� Ϭ͘ϲй� ϴ͘ϲй�
ϭϮϲ� ��Zd,�'��t�d�Z�^z^d�D� �� dE� Ϯϳϭϴ� ϭϴϳϯϵ� ф�Ϭ͘Ϭϱй� ϰ͘ϱй�
ϭϮϳ� ��Zzs/>>�Ͳ:��<^�KZK�h͘��͘� �� dE� ϮϲϮϭ� ϯϱϲϭ� ϰ͘Ϭй� ϰ͘Ϭй�
ϭϮϴ� �/Z�>��s�>>�z�dZ�/>�Z�W�Z<� �� dE� ϱϬ� Ϯϯϲϲϯ� ϭ͘ϱй� ϭϯ͘ϵй�
ϭϮϵ� �>�/�KZE��hd/>/d/�^��/^dZ/�d� �� dE� ϭϰϭϬϵ� ϭϴϵϮ� ϱ͘ϰй� ϱ͘ϱй�

ϭϯϬ�
�>�Z<^s/>>��t�d�Z�

��W�ZdD�Ed� �� dE� ϭϳϳϯϰϴ� ϮϰϵϬϭ� ф�Ϭ͘Ϭϱй� ϯ͘ϰй�
ϭϯϭ� �>/&dKE�t�d�Z���Wd� �� dE� ϯϴϯϬ� ϰϴϯϱϬ� Ϭ͘ϳй� ϵ͘ϳй�
ϭϯϮ� �>/EdKE�hd/>/d/�^��K�Z�� �� dE� ϭϳϬϴϯ� ϯϴϰϰ� ϯ͘ϳй� ϯ͘ϳй�
� � � � � � � �

ϭϯϯ�
�hEE/E',�D���^d�DKEd�

t�d�dZ�W>� �� dE� Ϯϱ� Ϯϰϳϵϵ� ф�Ϭ͘Ϭϱй� ϯ͘ϰй�
ϭϯϰ� ��zdKE�t�d�Z���Wd� �� dE� ϮϭϮϯϱ� ϮϴϮϳϰ� ϭ͘Ϯй� ϭϲ͘ϰй�
ϭϯϱ� ����dhZ�t�d�Z���Wd� ϭ�ŽĨ�Ϯ� dE� ϮϴϭϬ� Ϯϯϲϲϯ� ϭ͘ϱй� ϭϯ͘ϵй�
ϭϯϲ� ����dhZ�t�d�Z���Wd� Ϯ�ŽĨ�Ϯ� dE� ϮϴϭϬ� Ϯϯϲϲϯ� ϭ͘ϱй� ϭϯ͘ϵй�
ϭϯϳ� �Ks�Z�t�d�Z���Wd� �� dE� ϯϵϵϲ� Ϯϳϵϵϲ� ф�Ϭ͘Ϭϱй� ϯ͘Ϭй�

ϭϯϴ�
�͘/͘��hWKEd͕�E�t�
:K,E^KEs/>>�� �� dE� ϳϱϬ� ϱϰϵϯϲ� Ϭ͘ϲй� ϴ͘ϱй�

ϭϯϵ� �͘/͘��hWKEd͕�K>��,/�<KZz� �� dE� ϭϮϱϬ� ϮϬϭϯϮ� ф�Ϭ͘Ϭϱй� ϰ͘Ϯй�
ϭϰϬ� ��^d^/���hd/>/dz��/^dZ/�d� �� dE� ϰϴϮϭϭ� ϮϴϲϲϬ� ϭ͘Ϯй� ϭϲ͘Ϯй�
ϭϰϭ� �Z/E�t�d�Z���W�ZdD�Ed� �� dE� ϳϬϬϭ� Ϯϳϯϯϰ� ф�Ϭ͘Ϭϱй� ϯ͘ϭй�

ϭϰϮ�
�ddW�Ͳ��KZ�Ͳ��/dz�K&�K�<�

Z/�'�� �� dE� ϴϰϯ� ϲϬϭϬ� Ϯ͘ϰй� Ϯ͘ϰй�
ϭϰϯ� &�d�����zΖ^�D�Z/E�� �� dE� ϯϰ� ϱϲϯϴϵ� Ϭ͘ϲй� ϴ͘ϯй�
ϭϰϰ� &/Z^d�h���K&�,�t</E^��K͕ηϭ� ϭ�ŽĨ�Ϯ� dE� ϵϯϱϲ� ϯϮϬϱ� ϲ͘ϰй� ϭϲ͘ϳй�
ϭϰϱ� &/Z^d�h���K&�,�t</E^��K͕ηϭ� Ϯ�ŽĨ�Ϯ� dE� ϵϯϱϲ� ϯϮϬϱ� ϲ͘ϰй� ϭϲ͘ϳй�

ϭϰϲ�
&/Z^d�h͘�͘�K&�,�Z�/E�

�KhEdz� �� dE� ϲϲϲϵ� ϰϲϱϬϲ� Ϭ͘ϳй� ϭϬ͘ϭй�

ϭϰϳ�
&/Z^d�hd/>��/^d�K&�<EKy�

�KhEd� ϭ�ŽĨ�Ϯ� dE� ϰϬϲϮϱ� ϭϭϲϴϱ� ϭ͘ϳй� ϭϰ͘ϰй�

ϭϰϴ�
&/Z^d�hd/>��/^d�K&�<EKy�

�KhEd� Ϯ�ŽĨ�Ϯ� dE� ϰϬϲϮϱ� ϭϭϲϴϱ� ϭ͘ϳй� ϭϰ͘ϰй�
ϭϰϵ� '�/E�^�KZK�t�d�Z�^z^d�D� �� dE� ϭϱϴϵ� ϭϯϯϴϱ� ф�Ϭ͘Ϭϱй� ϲ͘ϯй�

ϭϱϬ�
'�>>�d/E�t�d�Z�
��W�ZdD�Ed� �� dE� ϰϭϬϴϯ� ϭϵϴϰϭ� ф�Ϭ͘Ϭϱй� ϰ͘ϯй�

ϭϱϭ� 'Z�^^,KWW�Z��Z��<�W͘h͘�͘� �� dE� ϭϬϬ� ϮϴϮϳϰ� ϭ͘Ϯй� ϭϲ͘ϰй�
ϭϱϮ� ,�>>^��>��WKt�>>�h��� ϭ�ŽĨ�ϯ� dE� Ϯϯϰϴϲ� ϰϮϮϵ� ϯ͘ϯй� ϯ͘ϰй�
ϭϱϯ� ,�>>^��>��WKt�>>�h��� Ϯ�ŽĨ�ϯ� dE� Ϯϯϰϴϲ� ϰϮϮϵ� ϯ͘ϯй� ϯ͘ϰй�
ϭϱϰ� ,�>>^��>��WKt�>>�h��� ϯ�ŽĨ�ϯ� dE� Ϯϯϰϴϲ� ϯϱϲϭ� ϰ͘Ϭй� ϰ͘Ϭй�
ϭϱϱ� ,�ZW�d,�s�>>�z�h��� �� dE� ϱϲϰϰϬ� ϮϮϱϯϴ� ф�Ϭ͘Ϭϱй� ϯ͘ϴй�
ϭϱϲ� ,�Zd^s/>>��t�d�Z���Wd� �� dE� ϴϲϲϳ� ϭϵϭϰϲ� ф�Ϭ͘Ϭϱй� ϰ͘ϰй�
ϭϱϳ� ,�E��Z^KEs/>>��h��� �� dE� ϰϵϭϰϰ� ϮϬϭϯϮ� ф�Ϭ͘Ϭϱй� ϰ͘Ϯй�

ϭϱϴ�
:��K�^��Z��<�:K���KZW^�

��Ed�Z�Ͳ�h^&^� �� dE� ϯϬϬ� ϳϴϯ� ϭϵ͘ϳй� ϯϰ͘ϵй�

	$POUJOVFE
�

-HIIHUVRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�-HIIHUVRQ�1DWLRQDO�)RUHVW����RI���SDJHV�
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
:ĞĨĨĞƌƐŽŶ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭϱϵ�
:�&&�Z^KE��/dz�t�d�Z�Θ�

^�t�Z��� ϭ�ŽĨ�Ϯ� dE� ϰϭϵϳ� ϯϴϭϳ� ϱ͘ϯй� ϭϰ͘Ϭй�

ϭϲϬ�
:�&&�Z^KE��/dz�t�d�Z�Θ�

^�t�Z��� Ϯ�ŽĨ�Ϯ� dE� ϰϭϵϳ� ϯϴϭϳ� ϱ͘ϯй� ϭϰ͘Ϭй�
ϭϲϭ� </E'^WKZd�t�d�Z���Wd� �� dE� ϵϭϰϵϵ� Ϯϯϲϴ� ϲ͘ϱй� ϮϬ͘ϱй�
ϭϲϮ� </E'^dKE�t�d�Z�^z^d�D� �� dE� ϰϱϰϳ� ϭϲϳϰϱ� ϭ͘Ϯй� ϭϴ͘ϳй�

ϭϲϯ�
<EKys/>>��hd/>/d/�^��K�Z�Ͳ

<h�� �� dE� Ϯϯϲϯϯϴ� ϭϭϰϵϳ� ϭ͘ϴй� ϭϰ͘ϲй�
ϭϲϰ� >��&K>>�dd��hd/>/d/�^��K�Z�� �� dE� Ϯϯϵϴϭ� ϯϱϲϭ� ϰ͘Ϭй� ϰ͘Ϭй�
ϭϲϱ� >�<�s/�t�hd/>/dz��/^dZ/�d� ϭ�ŽĨ�Ϯ� dE� ϳϬϮ� ϯϯϴϬ� ϲ͘Ϭй� ϭϱ͘ϵй�
ϭϲϲ� >�<�s/�t�hd/>/dz��/^dZ/�d� Ϯ�ŽĨ�Ϯ� dE� ϳϬϮ� ϯϯϴϬ� ϲ͘Ϭй� ϭϱ͘ϵй�
ϭϲϳ� >���EKE�t�d�Z�^z^d�D� �� dE� ϯϯϯϮϯ� ϭϵϰϮϵ� ф�Ϭ͘Ϭϱй� ϰ͘ϰй�
ϭϲϴ� >�EK/Z��/dz�hd/>/dz��K�Z�� ϭ�ŽĨ�Ϯ� dE� ϭϭϰϰϱ� ϭϲϰϬϳ� ϭ͘Ϯй� ϭϵ͘ϭй�
ϭϲϵ� >�EK/Z��/dz�hd/>/dz��K�Z�� Ϯ�ŽĨ�Ϯ� dE� ϭϭϰϰϱ� ϭϲϰϬϳ� ϭ͘Ϯй� ϭϵ͘ϭй�

ϭϳϬ�
>/E�K>E�D�DKZ/�>�

hE/s�Z^/dz� �� dE� ϭϵϱϬ� ϵϲϳ� ϰ͘Ϭй� ϰ͘Ϭй�
ϭϳϭ� >/s/E'^dKE�t�d�Z���Wd� �� dE� ϰϭϵϬ� ϭϮϲϰϵ� ф�Ϭ͘Ϭϱй� ϲ͘ϳй�
ϭϳϮ� >Kh�KE�hd/>/d/�^��K�Z�� ϭ�ŽĨ�Ϯ� dE� ϲϭϰϭ� ϭϲϰϬϳ� ϭ͘Ϯй� ϭϵ͘ϭй�
ϭϳϯ� >Kh�KE�hd/>/d/�^��K�Z�� Ϯ�ŽĨ�Ϯ� dE� ϲϭϰϭ� ϭϲϰϬϳ� ϭ͘Ϯй� ϭϵ͘ϭй�

ϭϳϰ�
>hddZ�>>Ͳ�>�/E�Ͳ�KZZzdKE�

h͘�͘� �� dE� ϭϳϲϬ� ϯϴϱϱ� ϱ͘ϯй� ϭϯ͘ϵй�
ϭϳϱ� D��/^KE�^h�hZ��E�h�� �� dE� ϲϴϮϬϱ� ϮϮϮϬϮ� ф�Ϭ͘Ϭϱй� ϯ͘ϴй�

ϭϳϲ�
DKZZ/^dKtE�t�d�Z�

^z^d�D� �� dE� ϭϱϱϬϵ� ϯϲϰϵ� ϱ͘ϲй� ϭϰ͘ϳй�

ϭϳϳ�
DKhEd�/E��/dz�t�d�Z�

��Wd͘� ϭ�ŽĨ�Ϯ� dE� ϮϰϮϮ� ϱϭ� ϭ͘ϭй� ϰϬ͘Ϯй�

ϭϳϴ�
DKhEd�/E��/dz�t�d�Z�

��Wd͘� Ϯ�ŽĨ�Ϯ� dE� ϮϰϮϮ� ϱϭ� ϭ͘ϭй� ϰϬ͘Ϯй�
ϭϳϵ� E�^,s/>>��t�d�Z���Wd�ηϭ� ϭ�ŽĨ�Ϯ� dE� Ϯϵϵϳϵϴ� ϮϮϮϵϳ� ф�Ϭ͘Ϭϱй� ϯ͘ϴй�
ϭϴϬ� E�^,s/>>��t�d�Z���Wd�ηϭ� Ϯ�ŽĨ�Ϯ� dE� Ϯϵϵϳϵϴ� ϮϮϮϬϮ� ф�Ϭ͘Ϭϱй� ϯ͘ϴй�

ϭϴϭ�
E�t�:K,E^KEs/>>��t�d�Z�

��Wd� �� dE� ϮϲϬϮ� ϰϵϭϴϬ� Ϭ͘ϳй� ϵ͘ϱй�
ϭϴϮ� EKZZ/^�t�d�Z��KDD/^^/KE� �� dE� ϭϵϮϬ� ϯϲϲϰ� ϯ͘ϵй� ϯ͘ϵй�

ϭϴϯ�
EKZd,�^d�t�Zd�hd/>/dz�

�/^dZ/�d� ϭ�ŽĨ�ϰ� dE� ϭϯϮϮ� Ϯϳϵϵϲ� ф�Ϭ͘Ϭϱй� ϯ͘Ϭй�

ϭϴϰ�
EKZd,�^d�t�Zd�hd/>/dz�

�/^dZ/�d� Ϯ�ŽĨ�ϰ� dE� ϭϯϮϮ� Ϯϳϵϵϲ� ф�Ϭ͘Ϭϱй� ϯ͘Ϭй�

ϭϴϱ�
EKZd,�^d�t�Zd�hd/>/dz�

�/^dZ/�d� ϯ�ŽĨ�ϰ� dE� ϭϯϮϮ� Ϯϳϵϵϲ� ф�Ϭ͘Ϭϱй� ϯ͘Ϭй�

ϭϴϲ�
EKZd,�^d�t�Zd�hd/>/dz�

�/^dZ/�d� ϰ�ŽĨ�ϰ� dE� ϭϯϮϮ� Ϯϳϵϵϲ� ф�Ϭ͘Ϭϱй� ϯ͘Ϭй�
ϭϴϳ� EKZd,��^d�<EKy�h��� �� dE� ϮϭϬϰϴ� ϰϭϳϯ� ϰ͘ϵй� ϭϮ͘ϴй�

ϭϴϴ�
EKZd,t�^d��>�z��KhEdz�

hd/>/dz� �� dE� ϯϳϯϯ� ϭϮϱϯϵ� ф�Ϭ͘Ϭϱй� ϲ͘ϴй�

ϭϴϵ�
K�<�Z/�'����Wd�K&�Wh�>/��

tKZ<^� �� dE� ϯϭϰϵϱ� ϰϮϮϵ� ϯ͘ϯй� ϯ͘ϰй�

ϭϵϬ�
K>��,/�<KZz�hd/>/dz�

�/^dZ/�d� �� dE� ϰϬϲϯ� ϮϬϭϯϮ� ф�Ϭ͘Ϭϱй� ϰ͘Ϯй�

ϭϵϭ�
W�Z^KE^�t�d�Z�
��W�ZdD�Ed� ϭ�ŽĨ�Ϯ� dE� ϮϬϯϴ� ϰϵϭϴϬ� Ϭ͘ϳй� ϵ͘ϱй�

ϭϵϮ�
W�Z^KE^�t�d�Z�
��W�ZdD�Ed� Ϯ�ŽĨ�Ϯ� dE� ϮϬϯϴ� ϰϵϭϴϬ� Ϭ͘ϳй� ϵ͘ϱй�

ϭϵϯ� W�Z^/��hd/>/dz��/^dZ/�d� �� dE� ϰϰϭϰ� ϯϰϰϰ� ϱ͘ϵй� ϭϱ͘ϲй�

ϭϵϰ�
W>��^�Ed�s/�t�hd/>/dz�

�/^dZ/�d� �� dE� ϭϯϳϴϴ� ϮϰϱϰϮ� ф�Ϭ͘Ϭϱй� ϯ͘ϱй�
ϭϵϱ� Z/s�Z�ZK���hd/>/dz��/^dZ/�d� �� dE� ϮϵϬϵ� ϮϮϲϭϮ� ф�Ϭ͘Ϭϱй� ϯ͘ϴй�
ϭϵϲ� Z/s�Z^/�����d&/^,�,Kh^�� �� dE� ϯϬ� ϯϬϬϴϵ� ϭ͘ϭй� ϭϱ͘ϰй�
ϭϵϳ� ZK�<tKK��t�d�Z�^z^d�D� �� dE� ϵϮϳϯ� Ϯϯϭϯϵ� ϭ͘ϱй� ϭϰ͘Ϯй�

	$POUJOVFE
�

-HIIHUVRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�-HIIHUVRQ�1DWLRQDO�)RUHVW����RI���SDJHV�
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
:ĞĨĨĞƌƐŽŶ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭϵϴ�
^,��z�'ZKs��,�Z�KZ�

D�Z/E�� �� dE� ϯϬ� Ϯϴϰϵϳ� ϭ͘Ϯй� ϭϲ͘ϯй�
ϭϵϵ� ^E���s/>>��h��� ϭ�ŽĨ�Ϯ� dE� ϭϬϮϮ� ϭϱϲϴ� ϲ͘ϲй� ϲ͘ϳй�
ϮϬϬ� ^E���s/>>��h��� Ϯ�ŽĨ�Ϯ� dE� ϭϬϮϮ� ϭϱϲϴ� ϲ͘ϲй� ϲ͘ϳй�

ϮϬϭ�
^Khd,�W/dd^�hZ'�t�d�Z�

^z^d�D� �� dE� ϲϱϮϮ� ϯϭϰϵϱ� ϭ͘ϭй� ϭϰ͘ϳй�
ϮϬϮ� ^WZ/E'��/dz�t�d�Z�^z^d�D� �� dE� Ϯϱϱϰ� Ϯϯϰϭϭ� ϭ͘ϱй� ϭϰ͘Ϭй�

ϮϬϯ�
^hZ'K/E^s/>>��hd/>/dz�

�/^dZ/�d� ϭ�ŽĨ�Ϯ� dE� ϭϭϳϵ� ϯϯϴϬ� ϲ͘Ϭй� ϭϱ͘ϵй�

ϮϬϰ�
^hZ'K/E^s/>>��hd/>/dz�

�/^dZ/�d� Ϯ�ŽĨ�Ϯ� dE� ϭϭϳϵ� ϯϯϴϬ� ϲ͘Ϭй� ϭϱ͘ϵй�

ϮϬϱ�
d�EEͲ�D�Z/��E�t�d�Z�

�KDW�Ez� �� dE� ϭϴϱϵϭϬ� Ϯϵϵϲϰ� ϭ͘Ϯй� ϭϱ͘ϱй�

ϮϬϲ�
t�d�Z��hd,͘�K&��/�<^KE�

�KhEdz� �� dE� ϭϳϭϬϬ� ϮϰϱϰϮ� ф�Ϭ͘Ϭϱй� ϯ͘ϱй�
ϮϬϳ� t�dd^���Z�hd/>/dz��/^dZ/�d� ϭ�ŽĨ�ϯ� dE� ϯϳϮϯ� Ϯϯϰϭϭ� ϭ͘ϱй� ϭϰ͘Ϭй�
ϮϬϴ� t�dd^���Z�hd/>/dz��/^dZ/�d� Ϯ�ŽĨ�ϯ� dE� ϯϳϮϯ� Ϯϯϰϭϭ� ϭ͘ϱй� ϭϰ͘Ϭй�
ϮϬϵ� t�dd^���Z�hd/>/dz��/^dZ/�d� ϯ�ŽĨ�ϯ� dE� ϯϳϮϯ� Ϯϯϰϭϭ� ϭ͘ϱй� ϭϰ͘Ϭй�

ϮϭϬ�
t�s�Z>z�t�d�Z�
��W�ZdD�Ed� �� dE� ϭϵϯϱ� ϱϰϴϰϴ� Ϭ͘ϲй� ϴ͘ϲй�

Ϯϭϭ� t�^d�<EKy�hd/>/dz��/^dZ/�d� ϭ�ŽĨ�Ϯ� dE� ϯϬϯϰϰ� ϰϮϮϵ� ϯ͘ϯй� ϯ͘ϰй�
ϮϭϮ� t�^d�<EKy�hd/>/dz��/^dZ/�d� Ϯ�ŽĨ�Ϯ� dE� ϯϬϯϰϰ� ϰϮϮϵ� ϯ͘ϯй� ϯ͘ϰй�

Ϯϭϯ�
t�^d�t/>^KE�hd/>/dz�

�/^dZ/�d� �� dE� ϱϲϵϵϬ� ϮϬϭϯϮ� ф�Ϭ͘Ϭϱй� ϰ͘Ϯй�

Ϯϭϰ�
t,/d��,Kh^��hd/>/dz�

�/^dZ/�d� �� dE� ϴϳϯϮϵ� ϮϬϭϯϮ� ф�Ϭ͘Ϭϱй� ϰ͘Ϯй�
Ϯϭϱ� �>d�s/^d�͕�dKtE�K&� ϭ�ŽĨ�ϰ� s�� ϳϳϬ� ϭϴϬϰ� Ϭ͘ϲй� Ϭ͘ϲй�
Ϯϭϲ� �>d�s/^d�͕�dKtE�K&� Ϯ�ŽĨ�ϰ� s�� ϳϳϬ� ϭϴϬϰ� Ϭ͘ϲй� Ϭ͘ϲй�
Ϯϭϳ� �>d�s/^d�͕�dKtE�K&� ϯ�ŽĨ�ϰ� s�� ϳϳϬ� ϮϮϮϳ� Ϭ͘ϵй� Ϭ͘ϵй�
Ϯϭϴ� �>d�s/^d�͕�dKtE�K&� ϰ�ŽĨ�ϰ� s�� ϳϳϬ� ϰϬϬ� Ϯ͘Ϯй� Ϯ͘Ϯй�
Ϯϭϵ� �WW�>��,/�͕�dKtE�K&� �� s�� Ϯϵϲϴ� ϴϱ� ϲ͘ϵй� ϲ͘ϵй�
ϮϮϬ� ���&KZ�͕��/dz�K&� ϭ�ŽĨ�ϳ� s�� ϵϵϮ� ϲϬ� ϰ͘Ϯй� ϰ͘Ϯй�
ϮϮϭ� ���&KZ�͕��/dz�K&� Ϯ�ŽĨ�ϳ� s�� ϵϵϮ� ϲϬ� ϰ͘Ϯй� ϰ͘Ϯй�
ϮϮϮ� ���&KZ�͕��/dz�K&� ϯ�ŽĨ�ϳ� s�� ϵϵϮ� ϲϬ� ϰ͘Ϯй� ϰ͘Ϯй�
ϮϮϯ� ���&KZ�͕��/dz�K&� ϰ�ŽĨ�ϳ� s�� ϵϵϮ� ϲϬ� ϰ͘Ϯй� ϰ͘Ϯй�
ϮϮϰ� ���&KZ�͕��/dz�K&� ϱ�ŽĨ�ϳ� s�� ϵϵϮ� ϲϬ� ϰ͘Ϯй� ϰ͘Ϯй�
ϮϮϱ� ���&KZ�͕��/dz�K&� ϲ�ŽĨ�ϳ� s�� ϵϵϮ� ϲϬ� ϰ͘Ϯй� ϰ͘Ϯй�
ϮϮϲ� ���&KZ�͕��/dz�K&� ϳ�ŽĨ�ϳ� s�� ϵϵϮ� ϲϬ� ϰ͘Ϯй� ϰ͘Ϯй�
ϮϮϳ� �/'�^dKE��'�W͕�dKtE�K&� �� s�� ϰϲϴϲ� ϮϮϮ� ϭϬ͘ϳй� ϭϬ͘ϳй�

ϮϮϴ�
�>�E���KDDhE/dz�t�d�Z�

�hd,KZ/dz� ϭ�ŽĨ�Ϯ� s�� Ϯϰϱ� ϱϳ� ϭϰ͘ϰй� ϭϰ͘ϰй�

ϮϮϵ�
�>�E���KDDhE/dz�t�d�Z�

�hd,KZ/dz� Ϯ�ŽĨ�Ϯ� s�� Ϯϰϱ� ϱϳ� ϭϰ͘ϰй� ϭϰ͘ϰй�

ϮϯϬ�
�>�E���KZZ��d/KE�>�

��Ed�Z� �� s�� ϳϱϬ� ϮϮϲ� ϯϰ͘ϱй� ϯϰ͘ϱй�

Ϯϯϭ�
�K/>/E'�^WZ/E'��>�D�Ed�Zz�

^�,KK>� �� s�� ϮϬϬ� ϭϱϲ� ϯϮ͘ϳй� ϱϱ͘Ϯй�

ϮϯϮ�
�Z/^dK>�s/Z'/E/��hd/>/dz�

�K�Z�� �� s�� ϮϬϬϬϬ� ϳϬϱ� Ϯϭ͘ϵй� ϯϮ͘ϵй�
Ϯϯϯ� �h�,�E�E͕�dKtE�K&� ϭ�ŽĨ�ϰ� s�� ϯϬϴ� ϮϬϵϯ� ϭϱ͘ϵй� ϰϮ͘ϱй�
Ϯϯϰ� �h�,�E�E͕�dKtE�K&� Ϯ�ŽĨ�ϰ� s�� ϯϬϴ� ϮϬϵϯ� ϭϱ͘ϵй� ϰϮ͘ϱй�
Ϯϯϱ� �h�,�E�E͕�dKtE�K&� ϯ�ŽĨ�ϰ� s�� ϯϬϴ� ϮϬϵϯ� ϭϱ͘ϵй� ϰϮ͘ϱй�
Ϯϯϲ� �h�,�E�E͕�dKtE�K&� ϰ�ŽĨ�ϰ� s�� ϯϬϴ� ϲϬ� ϭϵ͘Ϯй� ϭϵ͘Ϯй�

Ϯϯϳ�
��DW��>>��KhEdz���EdZ�>�

^z^d�D� �� s�� ϭϬϬϬϬ� ϯϳϰ� Ϯ͘ϯй� Ϯ͘ϯй�
Ϯϯϴ� ��d�t���,K^W/d�>� ϭ�ŽĨ�Ϯ� s�� ϮϭϬ� ϰϴ� ϮϬ͘ϵй� Ϯϭ͘Ϭй�
Ϯϯϵ� ��d�t���,K^W/d�>� Ϯ�ŽĨ�Ϯ� s�� ϮϭϬ� ϰϴ� ϮϬ͘ϵй� Ϯϭ͘Ϭй�
ϮϰϬ� �/dz�K&�^�>�D�tdW� �� s�� ϮϱϱϬϬ� ϯϰϵ� Ϭ͘ϵй� Ϭ͘ϵй�

	$POUJOVFE
�

-HIIHUVRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�-HIIHUVRQ�1DWLRQDO�)RUHVW����RI���SDJHV�



$ 33(1' , ;

��

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
:ĞĨĨĞƌƐŽŶ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
Ϯϰϭ� �>�Z<^s/>>�͕�dKtE�K&� �� s�� ϭϰϬϬ� ϳϰϵϰ� Ϭ͘ϯй� Ϭ͘ϯй�
ϮϰϮ� �>/&dKE�&KZ'�͕�dKtE�K&� �� s�� ϰϲϳϵ� ϵϯϭ� ϱ͘ϱй� ϰϮ͘ϲй�
Ϯϰϯ� �>Ks�Z��>�� �� s�� ϮϮϰ� ϲϳ� ϭ͘ϰй� ϭ͘ϰй�
Ϯϰϰ� �K��hZE͕�dKtE�K&� ϭ�ŽĨ�Ϯ� s�� ϭϱϰϯ� ϭϯϰ� ϭϱ͘Ϯй� ϭϱ͘ϳй�
Ϯϰϱ� �K��hZE͕�dKtE�K&� Ϯ�ŽĨ�Ϯ� s�� ϭϱϰϯ� ϭϯϰ� ϭϱ͘Ϯй� ϭϱ͘ϳй�
Ϯϰϲ� ��>���KhZd� �� s�� ϯϬ� ϲϳ� ϭ͘ϰй� ϭ͘ϰй�
Ϯϰϳ� �h&&/�>�ͺ^�Kdd��K�W^�� ϭ�ŽĨ�Ϯ� s�� ϭϱϮϯ� ϱϯ� Ϯϳ͘ϭй� Ϯϳ͘ϭй�
Ϯϰϴ� �h&&/�>�ͺ^�Kdd��K�W^�� Ϯ�ŽĨ�Ϯ� s�� ϭϱϮϯ� ϱϯ� Ϯϳ͘ϭй� Ϯϳ͘ϭй�
Ϯϰϵ� �hE'�EEKE͕�dKtE�K&� ϭ�ŽĨ�Ϯ� s�� ϯϬϬ� ϭϬϯϬ� ϲ͘ϵй� ϳ͘Ϭй�
ϮϱϬ� �hE'�EEKE͕�dKtE�K&� Ϯ�ŽĨ�Ϯ� s�� ϯϬϬ� ϭϬϯϬ� ϲ͘ϵй� ϳ͘Ϭй�

Ϯϱϭ�
��'>���zZ/����Wd/^d�
�KE&�Z�E�����Ed�Z� �� s�� ϭϬϬϬ� ϯϯϲϱ� ϭϭ͘ϳй� ϯϳ͘ϰй�

ϮϱϮ� ��sͬ^�Kdd��K�W^�� �� s�� Ϯϭϵ� ϲϮϰ� ϴ͘Ϭй� ϴ͘Ϭй�
Ϯϱϯ� &Z/�^͕�dKtE�K&� �� s�� ϰϴϰ� ϭϴϱϳ� ϯ͘ϰй� ϯ͘ϱй�

Ϯϱϰ�
,�EZ/�K��KhEdz�t�d�Z�

^z^d�D� �� s�� ϭϰϰϱϬϬ� ϲϳϭϳ� ϱ͘ϴй� ϭϵ͘ϵй�
Ϯϱϱ� ,KhE�^,�>>���DW'ZKhE�� �� s�� Ϯϱ� ϱϳ� ϲϰ͘ϱй� ϲϰ͘ϱй�
Ϯϱϲ� ,hddKE��Z�E�,� ϭ�ŽĨ�Ϯ� s�� ϮϬϴ� ϭϬϳ� ϯϮ͘ϲй� ϯϯ͘Ϯй�
Ϯϱϳ� ,hddKE��Z�E�,� Ϯ�ŽĨ�Ϯ� s�� ϮϬϴ� ϭϬϳ� ϯϮ͘ϲй� ϯϯ͘Ϯй�
Ϯϱϴ� /s�E,K�ͺD�y�D���Kt^� ϭ�ŽĨ�ϯ� s�� ϭϮϲϲ� ϯϯϳ� ϭϴ͘ϱй� ϭϴ͘ϳй�
Ϯϱϵ� /s�E,K�ͺD�y�D���Kt^� Ϯ�ŽĨ�ϯ� s�� ϭϮϲϲ� ϯϯϳ� ϭϴ͘ϱй� ϭϴ͘ϳй�
ϮϲϬ� /s�E,K�ͺD�y�D���Kt^� ϯ�ŽĨ�ϯ� s�� ϭϮϲϲ� ϯϯϳ� ϭϴ͘ϱй� ϭϴ͘ϳй�

Ϯϲϭ�
:�D�^�Z/s�Z��KZZ��d/KE�>�

�dZ� �� s�� ϲϵϬϮ� ϲϱϬϴ� ϲ͘Ϭй� ϮϬ͘ϱй�
ϮϲϮ� :�D�^�Z/s�Z��^d�d�^� ϭ�ŽĨ�Ϯ� s�� ϰϰ� ϲϲϮϰ� ϱ͘ϵй� ϮϬ͘Ϯй�
Ϯϲϯ� :�D�^�Z/s�Z��^d�d�^� Ϯ�ŽĨ�Ϯ� s�� ϰϰ� ϲϲϮϰ� ϱ͘ϵй� ϮϬ͘Ϯй�
Ϯϲϰ� :KE�^s/>>�͕�dKtE�K&� ϭ�ŽĨ�Ϯ� s�� ϵϯϮ� ϱϰϯ� ϳ͘ϭй� ϳ͘ϭй�
Ϯϲϱ� :KE�^s/>>�͕�dKtE�K&� Ϯ�ŽĨ�Ϯ� s�� ϵϯϮ� ϱϰϯ� ϳ͘ϭй� ϳ͘ϭй�
Ϯϲϲ� >zE�,�hZ'͕��/dz�K&� ϭ�ŽĨ�Ϯ� s�� Ϯϱϯϯϯ� ϯϱϮϲ� ϭϭ͘Ϯй� ϯϱ͘ϳй�
Ϯϲϳ� >zE�,�hZ'͕��/dz�K&� Ϯ�ŽĨ�Ϯ� s�� Ϯϱϯϯϯ� ϯϯϲϱ� ϭϭ͘ϳй� ϯϳ͘ϰй�
Ϯϲϴ� D�Z/KE͕�dKtE�K&� ϭ�ŽĨ�ϱ� s�� ϭϳϬϬ� ϭϬϳ� ϯϮ͘ϲй� ϯϯ͘Ϯй�
Ϯϲϵ� D�Z/KE͕�dKtE�K&� Ϯ�ŽĨ�ϱ� s�� ϭϳϬϬ� ϭϬϳ� ϯϮ͘ϲй� ϯϯ͘Ϯй�
ϮϳϬ� D�Z/KE͕�dKtE�K&� ϯ�ŽĨ�ϱ� s�� ϭϳϬϬ� ϭϬϳ� ϯϮ͘ϲй� ϯϯ͘Ϯй�
Ϯϳϭ� D�Z/KE͕�dKtE�K&� ϰ�ŽĨ�ϱ� s�� ϭϳϬϬ� ϭϬϳ� ϯϮ͘ϲй� ϯϯ͘Ϯй�
ϮϳϮ� D�Z/KE͕�dKtE�K&� ϱ�ŽĨ�ϱ� s�� ϭϳϬϬ� ϭϬϳ� ϯϮ͘ϲй� ϯϯ͘Ϯй�
Ϯϳϯ� E�ZZKt^͕�dKtE�K&� ϭ�ŽĨ�Ϯ� s�� ϲϯϬ� ϱϭϵϯ� ϵ͘ϵй� ϵ͘ϵй�
Ϯϳϰ� E�ZZKt^͕�dKtE�K&� Ϯ�ŽĨ�Ϯ� s�� ϲϯϬ� ϯϮϵ� ϭϵ͘ϲй� ϮϬ͘Ϭй�
Ϯϳϱ� E�tWKZd�E�t^͕��/dz�K&� ϭ�ŽĨ�ϯ� s�� ϯϯϴϯϯ� ϵϲϬϮ� ϰ͘ϭй� ϭϯ͘ϵй�
Ϯϳϲ� E�tWKZd�E�t^͕��/dz�K&� Ϯ�ŽĨ�ϯ� s�� ϯϯϴϯϯ� ϵϲϬϮ� ϰ͘ϭй� ϭϯ͘ϵй�
Ϯϳϳ� E�tWKZd�E�t^͕��/dz�K&� ϯ�ŽĨ�ϯ� s�� ϯϯϴϯϯ� ϵϲϬϮ� ϰ͘ϭй� ϭϯ͘ϵй�
Ϯϳϴ� EKZ&K><͕��/dz�K&� ϭ�ŽĨ�ϯ� s�� ϭϭϭϱϯ� ϴϯϰϴ� Ϭ͘Ϯй� Ϭ͘Ϯй�
Ϯϳϵ� EKZ&K><͕��/dz�K&� Ϯ�ŽĨ�ϯ� s�� ϭϭϭϱϯ� ϴϯϰϴ� Ϭ͘Ϯй� Ϭ͘Ϯй�
ϮϴϬ� EKZ&K><͕��/dz�K&� ϯ�ŽĨ�ϯ� s�� ϭϭϭϱϯ� ϴϯϰϴ� Ϭ͘Ϯй� Ϭ͘Ϯй�
Ϯϴϭ� EKZdKE͕��/dz�K&� ϭ�ŽĨ�Ϯ� s�� ϳϵϮ� ϴϱ� ϲ͘ϵй� ϲ͘ϵй�
ϮϴϮ� EKZdKE͕��/dz�K&� Ϯ�ŽĨ�Ϯ� s�� ϳϵϮ� ϴϱ� ϲ͘ϵй� ϲ͘ϵй�
Ϯϴϯ� W�EE/E'dKE�'�W͕�dKtE�K&� �� s�� ϭϳϴϭ� Ϯϴϰ� ϴ͘ϵй� ϴ͘ϵй�
Ϯϴϰ� WKhE�͕�dKtE�K&� �� s�� ϭϭϬϰ� ϱϱ� Ϯϳ͘Ϭй� Ϯϳ͘ϭй�
Ϯϴϱ� Wh>�^</��KhEdz�W^�� �� s�� ϵϰϱϮ� ϯϮϵϴ� ϲ͘ϯй� ϲ͘ϯй�
Ϯϴϲ� Wh>�^</͕�dKtE�K&� �� s�� ϵϰϳϯ� ϯϲ� ϱϱ͘ϭй� ϱϱ͘ϯй�

Ϯϴϳ�
Z��&KZ���ZDz�

�DDhE/d/KE�W>�Ed�Ͳ�ϰϭϵ� ϭ�ŽĨ�Ϯ� s�� ϲϵϬ� ϰϬϭϮ� ϱ͘ϵй� ϲ͘Ϭй�

Ϯϴϴ�
Z��&KZ���ZDz�

�DDhE/d/KE�W>�Ed�Ͳ�ϰϭϵ� Ϯ�ŽĨ�Ϯ� s�� ϲϵϬ� ϰϬϭϮ� ϱ͘ϵй� ϲ͘Ϭй�
Ϯϴϵ� Z��&KZ�͕��/dz�K&� �� s�� ϭϱϴϱϵ� ϯϵϯϱ� ϲ͘Ϭй� ϲ͘ϭй�

ϮϵϬ�
Z�Dͬt�z^/����KDDhE/dz�

t�d�Z�^z^d�D� �� s�� ϵϯ� ϱϭϵϯ� ϵ͘ϵй� ϵ͘ϵй�
Ϯϵϭ� Z/�,��Z��<͕�dKtE�K&� �� s�� ϰϳϱ� ϲϬ� Ϯ͘Ϯй� Ϯ͘Ϯй�
ϮϵϮ� Z/�,DKE�͕��/dz�K&� �� s�� ϭϵϳϬϬϬ� ϲϳϲϮ� ϱ͘ϴй� ϭϵ͘ϴй�

	$POUJOVFE
�

-HIIHUVRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�-HIIHUVRQ�1DWLRQDO�)RUHVW����RI���SDJHV�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
:ĞĨĨĞƌƐŽŶ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

Ϯϵϯ�
ZK�EK<��Z/s�Z�^�Zs/���

�hd,KZ/dz� �� s�� Ϯϭϱ� ϳϵϵϳ� Ϭ͘Ϯй� Ϭ͘Ϯй�
Ϯϵϰ� ZhZ�>�Z�dZ��d͕�dKtE�K&� ϭ�ŽĨ�Ϯ� s�� ϭϮϱϬ� ϭϳϲ� ϯϬ͘ϯй� ϯϬ͘ϲй�
Ϯϵϱ� ZhZ�>�Z�dZ��d͕�dKtE�K&� Ϯ�ŽĨ�Ϯ� s�� ϭϮϱϬ� ϭϳϲ� ϯϬ͘ϯй� ϯϬ͘ϲй�

Ϯϵϲ�
Zz��s�>>�z�t�d�Z�

�hd,KZ/dz� ϭ�ŽĨ�ϯ� s�� ϰϮϱ� ϱϳ� ϲϰ͘ϱй� ϲϰ͘ϱй�

Ϯϵϳ�
Zz��s�>>�z�t�d�Z�

�hd,KZ/dz� Ϯ�ŽĨ�ϯ� s�� ϰϮϱ� ϱϳ� ϲϰ͘ϱй� ϲϰ͘ϱй�

Ϯϵϴ�
Zz��s�>>�z�t�d�Z�

�hd,KZ/dz� ϯ�ŽĨ�ϯ� s�� ϰϮϱ� ϱϳ� ϲϰ͘ϱй� ϲϰ͘ϱй�

Ϯϵϵ�
^D/d,�Dd͘�>�<����EdZ�>�

t�d�Z�^z^d�D� �� s�� ϭϰϮϬ� ϭϬϮϱ� Ϭ͘ϱй� Ϭ͘ϱй�

ϯϬϬ�
d,KD�^��Z/�'��t�d�Z�

�KZW� ϭ�ŽĨ�Ϯ� s�� ϭϳϱϬ� ϭϭϬ� ϰϴ͘ϲй� ϰϴ͘ϲй�

ϯϬϭ�
d,KD�^��Z/�'��t�d�Z�

�KZW� Ϯ�ŽĨ�Ϯ� s�� ϭϳϱϬ� ϭϭϬ� ϰϴ͘ϲй� ϰϴ͘ϲй�
ϯϬϮ� t�><�Z��Z��<� ϭ�ŽĨ�Ϯ� s�� ϭϲϮ� ϭϲϵ� Ϯϭ͘ϰй� Ϯϭ͘ϴй�
ϯϬϯ� t�><�Z��Z��<� Ϯ�ŽĨ�Ϯ� s�� ϭϲϮ� ϭϲϵ� Ϯϭ͘ϰй� Ϯϭ͘ϴй�

ϯϬϰ�
t�^,/E'dKE��KhEdz�
^�Zs/����hd,KZ/dz� ϭ�ŽĨ�Ϯ� s�� ϰϳϱϳ� Ϯϱϰ� ϭϰ͘Ϯй� ϭϰ͘ϱй�

ϯϬϱ�
t�^,/E'dKE��KhEdz�
^�Zs/����hd,KZ/dz� Ϯ�ŽĨ�Ϯ� s�� ϰϳϱϳ� ϳϳ� ϲϮ͘ϲй� ϲϴ͘ϯй�

ϯϬϲ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϭ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϲϰϰ� Ϭ͘ϴй� Ϭ͘ϴй�

ϯϬϳ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� Ϯ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϱϵϴ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϬϴ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϯ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϱϵϴ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϬϵ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϰ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϱϵϴ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϭϬ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϱ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϱϵϴ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϭϭ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϲ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϱϵϴ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϭϮ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϳ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϱϵϴ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϭϯ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϴ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϱϵϴ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϭϰ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϵ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϱϵϴ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϭϱ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϭϬ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϱϵϴ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϭϲ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϭϭ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϱϵϴ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϭϳ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϭϮ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϱϵϴ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϭϴ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϭϯ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϱϵϴ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϭϵ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϭϰ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϱϵϴ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϮϬ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϭϱ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϱϵϴ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϮϭ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϭϲ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϯϰϵ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϮϮ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϭϳ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϯϰϵ� Ϭ͘ϵй� Ϭ͘ϵй�

ϯϮϯ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϭϴ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϭϮϵ� ϭ͘ϳй� ϭ͘ϳй�

	$POUJOVFE
�

-HIIHUVRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�-HIIHUVRQ�1DWLRQDO�)RUHVW����RI���SDJHV�
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
:ĞĨĨĞƌƐŽŶ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϯϮϰ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϭϵ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϭϮϵ� ϭ͘ϳй� ϭ͘ϳй�

ϯϮϱ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� ϮϬ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϭϮϵ� ϭ͘ϳй� ϭ͘ϳй�

ϯϮϲ�
t�^d�ZE�s/Z'/E/��t�d�Z�

�hd,KZ/dz� Ϯϭ�ŽĨ�Ϯϭ� s�� ϱϯϰϱ� ϭϮϵ� ϭ͘ϳй� ϭ͘ϳй�
ϯϮϳ� tzd,�s/>>�͕�dKtE�K&� �� s�� ϯϵϬϮ� ϮϮϭ� Ϯϰ͘Ϭй� Ϯϰ͘ϯй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�:ĞĨĨĞƌƐŽŶ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�
� �

-HIIHUVRQ�1DWLRQDO�)RUHVW�LQ�9LUJLQLD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�-HIIHUVRQ�1DWLRQDO�)RUHVW����RI���SDJHV�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

.LVDWFKLH�1DWLRQDO�)RUHVW�LQ�/RXLVLDQD
.LVDWFKLH�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�.LVDWFKLH�1DWLRQDO�)RUHVW
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�
dĂďůĞ��͘ϭϰͶ<ŝƐĂƚĐŚŝĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ�

�
�
� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ�
ŶĂŵĞ�

/ŶƚĂŬĞ�ŶƵŵďĞƌ�
ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
<ŝƐĂƚĐŚŝĞ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� &Z�E<>/E�t�d�Z�^hWW>z���
�/dz�K&� � >�� ϴϱϬϬ� ϯϭϯϱ� ϱ͘ϵй� ϱ͘ϵй�

Ϯ� DKEZK��t�d�Z�^z^d�D� � >�� ϮϲϮϴϲ� ϮϭϴϬϵ� Ϭ͘Ϯй� ϳ͘ϱй�

ϯ� DKZ'�E��/dz�t�d�Z�
^z^d�D� � >�� ϲϯϱϮ� ϴϲϳϬϲ� ϭ͘ϭй� ϯ͘ϵй�

ϰ�
Z�W/��^�W�Z/^,�

t�d�ZtKZ<^��/^dZ/�d�
EK�ϯ�

ϭ�ŽĨ�ϳ� >�� Ϯϳϴϲ� ϲϳ� ϭϬ͘ϱй� ϭϬ͘ϱй�

ϱ�
Z�W/��^�W�Z/^,�

t�d�ZtKZ<^��/^dZ/�d�
EK�ϯ�

Ϯ�ŽĨ�ϳ� >�� Ϯϳϴϲ� ϲϳ� ϭϬ͘ϱй� ϭϬ͘ϱй�

ϲ�
Z�W/��^�W�Z/^,�

t�d�ZtKZ<^��/^dZ/�d�
EK�ϯ�

ϯ�ŽĨ�ϳ� >�� Ϯϳϴϲ� ϲϳ� ϭϬ͘ϱй� ϭϬ͘ϱй�

ϳ�
Z�W/��^�W�Z/^,�

t�d�ZtKZ<^��/^dZ/�d�
EK�ϯ�

ϰ�ŽĨ�ϳ� >�� Ϯϳϴϲ� Ϯϲ� ϭϲ͘ϲй� ϭϲ͘ϳй�

ϴ�
Z�W/��^�W�Z/^,�

t�d�ZtKZ<^��/^dZ/�d�
EK�ϯ�

ϱ�ŽĨ�ϳ� >�� Ϯϳϴϲ� ϱϱϮ� ϭϴ͘ϳй� ϭϴ͘ϳй�

ϵ�
Z�W/��^�W�Z/^,�

t�d�ZtKZ<^��/^dZ/�d�
EK�ϯ�

ϲ�ŽĨ�ϳ� >�� Ϯϳϴϲ� ϱϱϮ� ϭϴ͘ϳй� ϭϴ͘ϳй�

ϭϬ�
Z�W/��^�W�Z/^,�

t�d�ZtKZ<^��/^dZ/�d�
EK�ϯ�

ϳ�ŽĨ�ϳ� >�� Ϯϳϴϲ� ϵϯ� ϱϮ͘ϱй� ϱϮ͘ϲй�

ϭϭ� ^�E�z�WK/Ed�ϰϴϬ�t�d�Z�
^z^d�D� � >�� ϰϱϴ� ϭϬϵϲ� Ϭ͘ϱй� Ϭ͘ϱй�

ϭϮ� ^d�D�Zz�W�Z/^,�tt�
�/^d�EK�ϱ� � >�� ϳϱϬϬ� ϴϯϰϴϲ� ϭ͘Ϯй� ϰ͘ϭй�

ϭϯ� s�d�Z�E^�
��D/E/^dZ�d/KE� � >�� ϲϲϱ� ϱϱϮ� ϭϴ͘ϳй� ϭϴ͘ϳй�

ϭϰ�
t�d�Z�Θ�^�t�Z�

�KDD/^^/KE�ηϰ�K&�^d�
D�Zz�

� >�� ϰϲϳϰ� ϴϯϱϯϳ� ϭ͘Ϯй� ϰ͘ϭй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�<ŝƐĂƚĐŚŝĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�
� �

.LVDWFKLH�1DWLRQDO�)RUHVW�LQ�/RXLVLDQD
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�.LVDWFKLH�1DWLRQDO�)RUHVW



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

/DQG�%HWZHHQ�WKH�/DNHV�1DWLRQDO�5HFUHDWLRQ�$UHD�LQ�.HQWXFN\�DQG�7HQQHVVHH
/DQG�%HWZHHQ�WKH�/DNHV�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�JUHDWHU�WKDQ�

RU�HTXDO�WR������DQQXDO�ZDWHU�VXSSO\�IURP�/DQG�%HWZHHQ�WKH�/DNHV�1DWLRQDO�5HFUHDWLRQ�$UHD
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/DQG�%HWZHHQ�WKH�/DNHV�1DWLRQDO�5HFUHDWLRQ�$UHD�LQ�.HQWXFN\�DQG�7HQQHVVHH
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�/DQG�%HWZHHQ�WKH�/DNHV�1DWLRQDO�5HFUHDWLRQ�$UHD

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�
ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
>ĂŶĚ��ĞƚǁĞĞŶ�
ƚŚĞ�>ĂŬĞƐ�ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϭ� ��Z<>�z�>�<��t�d�Z��/^dZ/�d� � <z� ϭϲϬϯϴ� Ϯϵϰϵϯ� Ϭ͘ϱй� ϯ͘ϰй�

Ϯ� �Z/dd�E��EͲ>/s/E'^dKE��K�
t�d�Z��/^dZ/�d� � <z� ϵϬϳϵ� ϯϬϯϭϵ� Ϭ͘ϴй� ϯ͘ϲй�

ϯ� ���zs/>>��t�d�Z���W�ZdD�Ed� ϭ�ŽĨ�Ϯ� <z� ϭϴϯϵ� ϮϵϴϰϮ� Ϭ͘ϳй� ϯ͘ϲй�
ϰ� ���zs/>>��t�d�Z���W�ZdD�Ed� Ϯ�ŽĨ�Ϯ� <z� ϭϴϯϵ� ϮϵϴϰϮ� Ϭ͘ϳй� ϯ͘ϲй�
ϱ� <�Edh�<z�^d�d��W�E/d�Ed/�Zz� � <z� ϭϬϬϬ� ϮϵϴϰϮ� Ϭ͘ϳй� ϯ͘ϲй�
ϲ� <hdd�t��t�d�Z���W�ZdD�Ed� � <z� ϴϱϯ� Ϯϵϵϯϯ� Ϭ͘ϴй� ϯ͘ϲй�
ϳ� W��h��,�t�d�Z�tKZ<^� ϭ�ŽĨ�ϱ� <z� ϴϬϬϮ� Ϯϵϳϰϳϭ� Ϭ͘ϭй� ϰ͘Ϯй�
ϴ� W��h��,�t�d�Z�tKZ<^� Ϯ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϴϯ� Ϭ͘Ϯй� ϴ͘ϯй�
ϵ� W��h��,�t�d�Z�tKZ<^� ϯ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϴϯ� Ϭ͘Ϯй� ϴ͘ϯй�
ϭϬ� W��h��,�t�d�Z�tKZ<^� ϰ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϴϯ� Ϭ͘Ϯй� ϴ͘ϯй�
ϭϭ� W��h��,�t�d�Z�tKZ<^� ϱ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϴϯ� Ϭ͘Ϯй� ϴ͘ϯй�

ϭϮ� WZ/E��dKE�t�d�Z�Θ�^�t�Z�
�KDD/^^/KE� � <z� ϭϬϮϴϴ� ϮϵϴϰϮ� Ϭ͘ϳй� ϯ͘ϲй�

ϭϯ� h^��EZ/�,D�Ed��KZW� � <z� ϮϬϬϬ� Ϯϵϳϴϯϳ� Ϭ͘ϭй� ϰ͘Ϯй�
ϭϰ� ��>>���,�^^��t�d�Z��/^dZ/�d� � >�� ϭϳϯϵϭ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϭϱ� ��>�KhZ�t�d�ZtKZ<^��/^d� � >�� Ϯϲϲϲ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϭϲ� �KD/EK�^h'�Z� � >�� ϯϲϬ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϭϳ� �Kt�h^�͕�>���/s/^/KE� � >�� ϯϵϲϬ� ϳϳϮϭϲϮ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϭϴ� ��:�&&�Z^KE�tt��/^d�EK�ϭ� � >�� ϯϬϴϯϲϮ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϭϵ� &�ZZ/��z��dKtE�K&� � >�� ϯϲϵϴ� ϳϲϴϱϵϲ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϮϬ� 'Z�D�Z�z�t�d�ZtKZ<^� � >�� ϮϴϬϬ� ϳϳϮϮϲϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
Ϯϭ� 'Z�dE��t�d�ZtKZ<^� � >�� ϭϳϱϬϬ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϮϮ� >hd�,�Z�t�d�ZtKZ<^� � >�� ϰϳϴϭ� ϳϳϮϮϲϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϯ� D�Z�d,KE�W�dZK>�hD�
�KDW�Ez�>>�� � >�� ϴϭϳ� ϳϳϮϮϲϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϰ� E�t�KZ>��E^���>'/�Z^�tt� ϭ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
Ϯϱ� E�t�KZ>��E^���>'/�Z^�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
Ϯϳ� E�t�KZ>��E^����ZZK>>dKE�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
Ϯϴ� EKZ�E����>hD/E�͕�>>�� � >�� ϱϬϬ� ϳϳϮϮϲϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
Ϯϵ� KZD�d��KZWKZ�d/KE� � >�� ϲϱ� ϳϳϮϮϲϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϯϬ� WK/Ed����>��,��,��t�^� � >�� ϭϰϬϬ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϯϭ� WKZd�^h>W,hZ�t�d�Z��/^d� ϭ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϳϮϰϯϬ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϯϮ� WKZd�^h>W,hZ�t�d�Z��/^d� Ϯ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϯϯ� ^,�>>��,�D/��>��KDW�Ez� � >�� ϲϳϱ� ϳϳϮϮϲϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϯϰ� ^d���ZE�Z��W�Z�t�d�ZtKZ<� � >�� ϯϯϬϬϬ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϯϱ� ^d��,�Z>�^�t�d�Z��/^d�EK�ϭ���� � >�� Ϯϵϱϭϳ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϯϲ� ^d��,�Z>�^�t�d�Z��/^d�EK�Ϯ�t�� � >�� ϯϭϰϴϱ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϯϳ� ^d�:�D�^�t�d�Z��/^d�EK�ϭ� � >�� ϲϭϮϬ� ϳϳϮϮϲϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϯϴ� ^d�:�D�^�t�d�Z��/^d�EK�Ϯ� � >�� ϵϬϬϬ� ϳϳϮϮϲϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϯϵ� ^d�:K,E�t�d�Z��/^d�EK�ϭ� � >�� ϭϰϲϳϬ� ϳϳϮϮϲϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϰϬ� ^d�:K,E�t�d�Z��/^d�EK�Ϯ� � >�� ϯϳϬϮ� ϳϳϮϮϲϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϰϭ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� Ϯ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϰϮ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� ϭ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϰϯ� t�^dt�'K�t�d�ZtKZ<^� � >�� ϴϱϯϰ� ϳϳϮϯϳϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
ϰϰ� �>��Zt�d�Z��DW'�Θ�dZKhd�&�ZD� � dE� Ϯϱ� ϯϯ� Ϭ͘ϭй� Ϭ͘ϭй�
ϰϱ� �K�>E�Z��Z�^dKZ�d/KE�^K�/�h^�� ϭ�ŽĨ�ϲ� dE� ϮϮ� ϯϯ� Ϭ͘ϭй� Ϭ͘ϭй�
ϰϲ� �K�>E�Z��Z�^dKZ�d/KE�^K�/�h^�� Ϯ�ŽĨ�ϲ� dE� ϮϮ� ϯϯ� Ϭ͘ϭй� Ϭ͘ϭй�
ϰϳ� �K�>E�Z��Z�^dKZ�d/KE�^K�/�h^�� ϯ�ŽĨ�ϲ� dE� ϮϮ� ϯϯ� Ϭ͘ϭй� Ϭ͘ϭй�
ϰϴ� �K�>E�Z��Z�^dKZ�d/KE�^K�/�h^�� ϰ�ŽĨ�ϲ� dE� ϮϮ� ϯϯ� Ϭ͘ϭй� Ϭ͘ϭй�
ϰϵ� �K�>E�Z��Z�^dKZ�d/KE�^K�/�h^�� ϱ�ŽĨ�ϲ� dE� ϮϮ� ϯϯ� Ϭ͘ϭй� Ϭ͘ϭй�
ϱϬ� �K�>E�Z��Z�^dKZ�d/KE�^K�/�h^�� ϲ�ŽĨ�ϲ� dE� ϮϮ� ϯϯ� Ϭ͘ϭй� Ϭ͘ϭй�
ϱϭ� &�d�����zΖ^�D�Z/E�� � dE� ϯϰ� ϱϲϯϲϴ� ф�Ϭ͘Ϭϱй� ϴ͘ϯй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�>ĂŶĚ��ĞƚǁĞĞŶ�ƚŚĞ�>ĂŬĞƐ͘�
� �
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/\QGRQ�%��-RKQVRQ�1DWLRQDO�*UDVVODQG�LQ�7H[DV
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/\QGRQ�%��-RKQVRQ�1DWLRQDO�*UDVVODQG�LQ�7H[DV
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�/\QGRQ�%��-RKQVRQ�1DWLRQDO�*UDVVODQG�

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�
ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
>ǇŶĚŽŶ��͘�:ŽŚŶƐŽŶ�
'ƌĂƐƐůĂŶĚ�ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�

E&^�ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϭ� �Z'z>��t^�� � dy� ϭϮϭϳ� ϰϭϬ� Ϯ͘ϯй� Ϯ͘ϯй�
Ϯ� ��ZdKEs/>>��t^�� � dy� ϳϵϱ� ϰϭϬ� Ϯ͘ϯй� Ϯ͘ϯй�
ϯ� �/dz�K&���>�� � dy� ϭϰϭϭϱ� ϭϬϱϰ� Ϭ͘ϲй� Ϭ͘ϲй�
ϰ� �/dz�K&����&KZ�� � dy� ϰϵϵϱϬ� ϭϵϰϲ� Ϭ͘ϯй� Ϭ͘ϯй�
ϱ� �/dz�K&��Kz�� ϭ�ŽĨ�Ϯ� dy� ϲϮϱ� ϵϬϯ� Ϭ͘ϴй� Ϭ͘ϴй�
ϲ� �/dz�K&��Kz�� Ϯ�ŽĨ�Ϯ� dy� ϲϮϱ� ϵϬϯ� Ϭ͘ϴй� Ϭ͘ϴй�
ϳ� �/dz�K&���ZZK>>dKE� � dy� ϭϮϮϭϬϬ� ϭϴϵϰ� Ϭ͘ϱй� Ϭ͘ϱй�
ϴ� �/dz�K&�&KZd�tKZd,� ϭ�ŽĨ�ϯ� dy� ϭϮϭϮϲϯ� ϭϭϮϮ� Ϭ͘ϲй� Ϭ͘ϲй�
ϵ� �/dz�K&�&KZd�tKZd,� Ϯ�ŽĨ�ϯ� dy� ϭϮϭϮϲϯ� ϭϭϮϮ� Ϭ͘ϲй� Ϭ͘ϲй�
ϭϬ� �/dz�K&�&KZd�tKZd,� ϯ�ŽĨ�ϯ� dy� ϭϮϭϮϲϯ� ϭϬϱϰ� Ϭ͘ϲй� Ϭ͘ϲй�
ϭϭ� �/dz�K&�'Z�E��WZ�/Z/�� ϭ�ŽĨ�ϯ� dy� ϭϳϭϬϯ� ϰϰϰϲ� Ϭ͘ϰй� Ϭ͘ϰй�
ϭϮ� �/dz�K&�'Z�E��WZ�/Z/�� Ϯ�ŽĨ�ϯ� dy� ϭϳϭϬϯ� ϰϰϰϲ� Ϭ͘ϰй� Ϭ͘ϰй�
ϭϯ� �/dz�K&�'Z�E��WZ�/Z/�� ϯ�ŽĨ�ϯ� dy� ϭϳϭϬϯ� ϰϰϰϲ� Ϭ͘ϰй� Ϭ͘ϰй�
ϭϰ� �/dz�K&�'Z�W�s/E�� � dy� ϱϬϱϭϰ� ϰϲϳ� Ϯ͘Ϭй� Ϯ͘Ϭй�
ϭϱ� �/dz�K&�,Kh^dKE� � dy� ϭϲϱϮϴ� ϭϱϯϬϲ� Ϭ͘ϭй� Ϭ͘ϰй�
ϭϲ� �/dz�K&�,hZ^d� ϭ�ŽĨ�ϱ� dy� ϳϰϲϳ� ϭϵϰϲ� Ϭ͘ϯй� Ϭ͘ϯй�
ϭϳ� �/dz�K&�,hZ^d� Ϯ�ŽĨ�ϱ� dy� ϳϰϲϳ� ϭϵϰϲ� Ϭ͘ϯй� Ϭ͘ϯй�
ϭϴ� �/dz�K&�,hZ^d� ϯ�ŽĨ�ϱ� dy� ϳϰϲϳ� ϭϵϰϲ� Ϭ͘ϯй� Ϭ͘ϯй�
ϭϵ� �/dz�K&�,hZ^d� ϰ�ŽĨ�ϱ� dy� ϳϰϲϳ� ϭϵϰϲ� Ϭ͘ϯй� Ϭ͘ϯй�
ϮϬ� �/dz�K&�,hZ^d� ϱ�ŽĨ�ϱ� dy� ϳϰϲϳ� ϭϵϰϲ� Ϭ͘ϯй� Ϭ͘ϯй�
Ϯϭ� �/dz�K&�:h^d/E� ϭ�ŽĨ�Ϯ� dy� ϭϳϭϱ� ϯϴϴ� Ϯ͘ϰй� Ϯ͘ϰй�
ϮϮ� �/dz�K&�:h^d/E� Ϯ�ŽĨ�Ϯ� dy� ϭϳϭϱ� ϯϴϴ� Ϯ͘ϰй� Ϯ͘ϰй�
Ϯϯ� �/dz�K&�>�<��tKZd,� ϭ�ŽĨ�Ϯ� dy� Ϯϯϳϱ� ϭϬϳϭ� Ϭ͘ϲй� Ϭ͘ϲй�
Ϯϰ� �/dz�K&�>�<��tKZd,� Ϯ�ŽĨ�Ϯ� dy� Ϯϯϳϱ� ϭϬϳϭ� Ϭ͘ϲй� Ϭ͘ϲй�
Ϯϱ� �/dz�K&�EKZd,�Z/�,>�E��,/>>^� ϭ�ŽĨ�ϱ� dy� ϭϯϮϴϬ� ϭϵϰϲ� Ϭ͘ϯй� Ϭ͘ϯй�
Ϯϲ� �/dz�K&�EKZd,�Z/�,>�E��,/>>^� Ϯ�ŽĨ�ϱ� dy� ϭϯϮϴϬ� ϭϵϰϲ� Ϭ͘ϯй� Ϭ͘ϯй�
Ϯϳ� �/dz�K&�EKZd,�Z/�,>�E��,/>>^� ϯ�ŽĨ�ϱ� dy� ϭϯϮϴϬ� ϭϵϰϲ� Ϭ͘ϯй� Ϭ͘ϯй�
Ϯϴ� �/dz�K&�EKZd,�Z/�,>�E��,/>>^� ϰ�ŽĨ�ϱ� dy� ϭϯϮϴϬ� ϭϵϰϲ� Ϭ͘ϯй� Ϭ͘ϯй�
Ϯϵ� �/dz�K&�EKZd,�Z/�,>�E��,/>>^� ϱ�ŽĨ�ϱ� dy� ϭϯϮϴϬ� ϭϵϰϲ� Ϭ͘ϯй� Ϭ͘ϯй�
ϯϬ� �/dz�K&�Z,KD�� ϭ�ŽĨ�ϯ� dy� ϯϱϱ� ϵϯϳ� Ϭ͘ϳй� Ϭ͘ϳй�
ϯϭ� �/dz�K&�Z,KD�� Ϯ�ŽĨ�ϯ� dy� ϯϱϱ� ϵϯϳ� Ϭ͘ϳй� Ϭ͘ϳй�
ϯϯ� �/dz�K&�Z/�,>�E��,/>>^� � dy� ϮϯϮϭ� ϭϳϯϱ� Ϭ͘ϰй� Ϭ͘ϰй�
ϯϰ� �/dz�K&�Z/s�Z�K�<^� � dy� ϳϰϮϳ� ϭϭϮϮ� Ϭ͘ϲй� Ϭ͘ϲй�
ϯϱ� �/dz�K&�^WZ/E'dKtE� � dy� ϲϲϯ� ϵϲϳ� Ϭ͘ϳй� Ϭ͘ϳй�
ϯϲ� �/dz�K&�t,/d��^�dd>�D�Ed� ϭ�ŽĨ�ϵ� dy� ϭϳϴϵ� ϭϭϱϯ� Ϭ͘ϲй� Ϭ͘ϲй�
ϯϳ� �/dz�K&�t,/d��^�dd>�D�Ed� Ϯ�ŽĨ�ϵ� dy� ϭϳϴϵ� ϭϭϱϯ� Ϭ͘ϲй� Ϭ͘ϲй�
ϯϴ� �/dz�K&�t,/d��^�dd>�D�Ed� ϯ�ŽĨ�ϵ� dy� ϭϳϴϵ� ϭϭϱϯ� Ϭ͘ϲй� Ϭ͘ϲй�
ϯϵ� �/dz�K&�t,/d��^�dd>�D�Ed� ϰ�ŽĨ�ϵ� dy� ϭϳϴϵ� ϭϭϱϯ� Ϭ͘ϲй� Ϭ͘ϲй�
ϰϬ� �/dz�K&�t,/d��^�dd>�D�Ed� ϱ�ŽĨ�ϵ� dy� ϭϳϴϵ� ϭϭϱϯ� Ϭ͘ϲй� Ϭ͘ϲй�
ϰϭ� �/dz�K&�t,/d��^�dd>�D�Ed� ϲ�ŽĨ�ϵ� dy� ϭϳϴϵ� ϭϭϱϯ� Ϭ͘ϲй� Ϭ͘ϲй�
ϰϮ� �/dz�K&�t,/d��^�dd>�D�Ed� ϳ�ŽĨ�ϵ� dy� ϭϳϴϵ� ϭϭϮϮ� Ϭ͘ϲй� Ϭ͘ϲй�
ϰϯ� �/dz�K&�t,/d��^�dd>�D�Ed� ϴ�ŽĨ�ϵ� dy� ϭϳϴϵ� ϭϭϮϮ� Ϭ͘ϲй� Ϭ͘ϲй�
ϰϰ� �/dz�K&�t,/d��^�dd>�D�Ed� ϵ�ŽĨ�ϵ� dy� ϭϳϴϵ� ϭϭϮϮ� Ϭ͘ϲй� Ϭ͘ϲй�
ϰϱ� �/dz�K&�t/>D�Z� ϭ�ŽĨ�Ϯ� dy� ϭϳϬϬ� ϰϵϭϬ� Ϭ͘ϯй� Ϭ͘ϯй�
ϰϲ� �/dz�K&�t/>D�Z� Ϯ�ŽĨ�Ϯ� dy� ϭϳϬϬ� ϰϵϭϬ� Ϭ͘ϯй� Ϭ͘ϯй�
ϰϳ� �KDDhE/dz�t^�� � dy� ϯϳϬϮ� ϵϲϳ� Ϭ͘ϳй� Ϭ͘ϳй�
ϰϴ� ����Z���DK�/>��,KD��Z�E�,� � dy� Ϯϭϵ� ϰϵϭϬ� Ϭ͘ϯй� Ϭ͘ϯй�
ϰϵ� ��>>�^�t�d�Z�hd/>/dz� � dy� ϯϭϯϮϱϬ� ϮϬϭϯ� Ϭ͘ϱй� Ϭ͘ϱй�
ϱϬ� ^Khd,�>�<��W�Z<�^�Zs/��� ϭ�ŽĨ�Ϯ� dy� ϱϲ� ϰϰϭ� Ϯ͘ϭй� Ϯ͘ϭй�
ϱϭ� ^Khd,�>�<��W�Z<�^�Zs/��� Ϯ�ŽĨ�Ϯ� dy� ϱϲ� ϰϰϭ� Ϯ͘ϭй� Ϯ͘ϭй�
ϱϮ� d����t�^d�dZ��dD�Ed�W>�Ed� � dy� ϭϴϮϳ� ϭϱϳϲϬ� Ϭ͘ϭй� Ϭ͘ϰй�
ϱϯ� dKtE�K&�EKZd,>�<�� ϭ�ŽĨ�Ϯ� dy� ϳϳϱ� ϯϴϴ� Ϯ͘ϰй� Ϯ͘ϰй�
ϱϰ� dKtE�K&�EKZd,>�<�� Ϯ�ŽĨ�Ϯ� dy� ϳϳϱ� ϯϴϴ� Ϯ͘ϰй� Ϯ͘ϰй�
ϱϱ� dZKW,z��>h��Dh��ϭ� ϭ�ŽĨ�ϰ� dy� ϭϵϱϯ� ϰϰϭ� Ϯ͘ϭй� Ϯ͘ϭй�
ϱϲ� dZKW,z��>h��Dh��ϭ� Ϯ�ŽĨ�ϰ� dy� ϭϵϱϯ� ϰϰϭ� Ϯ͘ϭй� Ϯ͘ϭй�
ϱϳ� dZKW,z��>h��Dh��ϭ� ϯ�ŽĨ�ϰ� dy� ϭϵϱϯ� ϰϰϭ� Ϯ͘ϭй� Ϯ͘ϭй�
ϱϴ� dZKW,z��>h��Dh��ϭ� ϰ�ŽĨ�ϰ� dy� ϭϵϱϯ� ϰϰϭ� Ϯ͘ϭй� Ϯ͘ϭй�
ϱϵ� t�d�ZtKK��Dh��ϭ� ϭ�ŽĨ�Ϯ� dy� ϱϮϰ� ϭϯϱϭϱ� Ϭ͘ϭй� Ϭ͘ϯй�
ϲϬ� t�d�ZtKK��Dh��ϭ� Ϯ�ŽĨ�Ϯ� dy� ϱϮϰ� ϭϯϱϭϱ� Ϭ͘ϭй� Ϭ͘ϯй�
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1DQWDKDOD�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD
1DQWDKDOD�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��
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1DQWDKDOD�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD
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WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
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/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
EĂŶƚĂŚĂůĂ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� �>��Zds/>>��hd/>/d/�^�
�K�Z�� � �>� ϯϬϭϴϲ� ϯϯϳϱϴ� ϰ͘ϯй� ϭϯ͘ϴй�

Ϯ� �Z���t�d�Z�tKZ<^��K�Z�� � �>� ϭϳϱϳϲ� ϯϰϬϭϳ� ϰ͘ϯй� ϭϯ͘ϳй�

ϯ� �Z/�'�WKZd�hd/>/d/�^�
�K�Z�� � �>� ϲϬϬϬ� ϯϭϰϵϱ� ϰ͘ϳй� ϭϰ͘ϳй�

ϰ� �,�ZK<���t�d�Z�Θ�'�^�
��W�ZdD�Ed� � �>� ϮϮϱϬ� ϰϰϯϯϳ� ϯ͘ϯй� ϭϬ͘ϲй�

ϱ� �K>��Zd��KhEdz�ZhZ�>�
t�d�Z�^z^d�D� � �>� ϭϬϳϯϭ� ϰϰϮϯϱ� ϯ͘ϯй� ϭϬ͘ϲй�

ϲ� ����dhZ�;DhE/�/W�>�
hd/>/d/�^��K�Z��K&Ϳ� � �>� ϳϳϭϬϬ� ϯϳϳϴϰ� ϯ͘ϵй� ϭϮ͘ϰй�

ϳ� ��<�>�Ͳ:��<^KE�t�d�Z�
^hWW>z��/^dZ/�d� � �>� ϰϬ� ϯϭϳϭϰ� ϰ͘ϲй� ϭϰ͘ϲй�

ϴ� &>KZ�E���t�d�ZͲ
t�^d�t�d�Z���W�ZdD�Ed� ϭ�ŽĨ�Ϯ� �>� ϭϲϳϮϱ� ϰϯϯϰϬ� ϯ͘ϰй� ϭϬ͘ϴй�

ϵ� &>KZ�E���t�d�ZͲ
t�^d�t�d�Z���W�ZdD�Ed� Ϯ�ŽĨ�Ϯ� �>� ϭϲϳϮϱ� ϰϯϯϰϬ� ϯ͘ϰй� ϭϬ͘ϴй�

ϭϬ� &KZd�W�zE��t�d�Z�tKZ<^�
�K�Z�� � �>� ϳϮϰϴ� ϯϮϴϬϱ� ϰ͘ϱй� ϭϰ͘Ϯй�

ϭϭ� 'Z��E,/>>�t�d�Z�Θ�&/Z��
WZK��hd,KZ/dz� ϭ�ŽĨ�Ϯ� �>� ϯϴϱϱ� ϰϯϯϰϬ� ϯ͘ϰй� ϭϬ͘ϴй�

ϭϮ� 'Z��E,/>>�t�d�Z�Θ�&/Z��
WZK��hd,KZ/dz� Ϯ�ŽĨ�Ϯ� �>� ϯϴϱϱ� ϰϯϯϰϬ� ϯ͘ϰй� ϭϬ͘ϴй�

ϭϯ� 'hEd�Z^s/>>��t�d�Z�
tKZ<^�Θ�^�t�Z��K�Z�� ϭ�ŽĨ�Ϯ� �>� ϲϯϳϱ� ϯϰϬϭϳ� ϰ͘ϯй� ϭϯ͘ϳй�

ϭϰ�
'hEd�Z^s/>>��t�d�Z�
tKZ<^�Θ�^�t�Z��K�Z�� Ϯ�ŽĨ�Ϯ� �>� ϲϯϳϱ� ϯϰϬϭϳ� ϰ͘ϯй� ϭϯ͘ϳй�

ϭϱ� ,hEd^s/>>��hd/>/d/�^� ϭ�ŽĨ�Ϯ� �>� ϯϭϯϭϬ� ϯϲϵϬϰ� ϰ͘Ϭй� ϭϮ͘ϲй�

ϭϲ� ,hEd^s/>>��hd/>/d/�^� Ϯ�ŽĨ�Ϯ� �>� ϯϭϯϭϬ� ϯϱϳϯϴ� ϰ͘ϭй� ϭϯ͘Ϭй�

ϭϳ�
>/D�^dKE���KhEdz�t�d�Z�

^z^d�D� �� �>� ϭϰϲϮϱ� ϯϳϵϳϳ� ϯ͘ϵй� ϭϮ͘ϯй�

ϭϴ� EKZd,�D�Z^,�>>�hd/>/d/�^� ϭ�ŽĨ�Ϯ� �>� ϲϭϴϱ� ϯϰϬϭϳ� ϰ͘ϯй� ϭϯ͘ϳй�

ϭϵ� EKZd,�D�Z^,�>>�hd/>/d/�^� Ϯ�ŽĨ�Ϯ� �>� ϲϭϴϱ� ϯϰϬϭϳ� ϰ͘ϯй� ϭϯ͘ϳй�

ϮϬ�
EKZd,��^d��>���D��

t�d�Z�^z^d�D� ϭ�ŽĨ�ϯ� �>� ϵϯϳϱ� ϯϯϳϱϴ� ϰ͘ϯй� ϭϯ͘ϴй�

Ϯϭ�
EKZd,��^d��>���D��

t�d�Z�^z^d�D� Ϯ�ŽĨ�ϯ� �>� ϵϯϳϱ� ϯϮϴϬϱ� ϰ͘ϱй� ϭϰ͘Ϯй�

ϮϮ�
EKZd,��^d��>���D��

t�d�Z�^z^d�D� ϯ�ŽĨ�ϯ� �>� ϵϯϳϱ� ϯϮϴϬϱ� ϰ͘ϱй� ϭϰ͘Ϯй�

Ϯϯ� ^�Kdd^�KZK�t�d�Z�tKZ<^� ϭ�ŽĨ�Ϯ� �>� ϭϬϵϱϬ� ϯϮϴϬϱ� ϰ͘ϱй� ϭϰ͘Ϯй�

Ϯϰ� ^�Kdd^�KZK�t�d�Z�tKZ<^� Ϯ�ŽĨ�Ϯ� �>� ϭϬϵϱϬ� ϯϮϴϬϱ� ϰ͘ϱй� ϭϰ͘Ϯй�

Ϯϱ�
^��d/KEͲ�hddKE�t�d�Z�

^z^d�D� �� �>� ϯϮϲϴϮ� ϯϮϴϬϱ� ϰ͘ϱй� ϭϰ͘Ϯй�

Ϯϲ�
^,�&&/�>��hd/>/d/�^�

��W�ZdD�Ed� �� �>� ϭϰϱϳϰ� ϰϰϮϯϱ� ϯ͘ϯй� ϭϬ͘ϲй�

Ϯϳ�
h^��ZDz��s/�d/KE�Θ�
D/^^/>���KDD�E�� ϭ�ŽĨ�Ϯ� �>� ϭϰϮϱϬ� ϯϱϳϯϴ� ϰ͘ϭй� ϭϯ͘Ϭй�

	$POUJOVFE
�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

��

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�
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Ϯϴ�
h^��ZDz��s/�d/KE�Θ�
D/^^/>���KDD�E�� Ϯ�ŽĨ�Ϯ� �>� ϭϰϮϱϬ� ϯϱϳϯϴ� ϰ͘ϭй� ϭϯ͘Ϭй�

Ϯϵ�

t�^d�DKZ'�EͲ��^d�
>�tZ�E���t�d�Z�

�hd,KZ/d� �� �>� ϮϲϭϯϬ� ϯϴϭϭϭ� ϯ͘ϵй� ϭϮ͘ϯй�

ϯϬ�
t/^���>>Kz^�>>��t�d�Z�

^z^d�D� �� �>� ϮϰϬϬ� ϰϯϯϰϬ� ϯ͘ϰй� ϭϬ͘ϴй�

ϯϭ� �h'h^d�ͲZ/�,DKE���K�t^� ϭ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϯϮ� �h'h^d�ͲZ/�,DKE���K�t^� Ϯ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϯϯ� �h'h^d�ͲZ/�,DKE���K�t^� ϯ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϯϰ� �h'h^d�ͲZ/�,DKE���K�t^� ϰ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϯϱ� �h'h^d�ͲZ/�,DKE���K�t^� ϱ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϯϲ� �h'h^d�ͲZ/�,DKE���K�t^� ϲ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϯϳ� �h'h^d�ͲZ/�,DKE���K�t^� ϳ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϯϴ� �h'h^d�ͲZ/�,DKE���K�t^� ϴ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϯϵ� �h'h^d�ͲZ/�,DKE���K�t^� ϵ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϰϬ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϬ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϰϭ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϭ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϰϮ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϮ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϰϯ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϯ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϰϰ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϰ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϰϱ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϱ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϰϲ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϲ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϰϳ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϳ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϭ� Ϯ͘Ϭй� ϭϮ͘ϱй�

ϰϴ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϴ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϭϯϬ� Ϯ͘Ϯй� ϭϯ͘ϴй�

ϰϵ� �K>hD�/���KhEdz� �� '�� ϯϭϯϳϵ� ϴϬϰϬ� Ϯ͘Ϯй� ϭϰ͘Ϭй�

ϱϬ� ,�Zdt�>>� �� '�� ϳϭϭϲ� ϯϱϭϴ� ϱ͘ϭй� Ϯϲ͘ϴй�

ϱϭ� >�sKE/�� �� '�� ϰϬϬϰ� ϯϱϭϴ� ϱ͘ϭй� Ϯϲ͘ϴй�

ϱϮ� >/E�K>EdKE� �� '�� ϭϲϱϳ� ϳϯϯϰ� Ϯ͘ϰй� ϭϰ͘ϰй�

ϱϯ� WKK>�Z� ϭ�ŽĨ�Ϯ� '�� ϯϳϳϬ� ϭϬϳϴϭ� ϭ͘ϳй� ϭϬ͘ϰй�

ϱϰ� WKK>�Z� Ϯ�ŽĨ�Ϯ� '�� ϯϳϳϬ� ϭϬϳϴϭ� ϭ͘ϳй� ϭϬ͘ϰй�

ϱϱ� Z/E�KE� ϭ�ŽĨ�Ϯ� '�� ϰϵϰϬ� ϭϬϳϴϭ� ϭ͘ϳй� ϭϬ͘ϰй�

ϱϲ� Z/E�KE� Ϯ�ŽĨ�Ϯ� '�� ϰϵϰϬ� ϭϬϱϵϴ� ϭ͘ϳй� ϭϬ͘ϲй�

ϱϳ� ^�s�EE�,Ͳ/�Θ��� ϭ�ŽĨ�ϰ� '�� ϮϲϮϱ� ϭϬϳϴϭ� ϭ͘ϳй� ϭϬ͘ϰй�

ϱϴ� ^�s�EE�,Ͳ/�Θ��� Ϯ�ŽĨ�ϰ� '�� ϮϲϮϱ� ϭϬϳϴϭ� ϭ͘ϳй� ϭϬ͘ϰй�

ϱϵ� ^�s�EE�,Ͳ/�Θ��� ϯ�ŽĨ�ϰ� '�� ϮϲϮϱ� ϭϬϳϴϭ� ϭ͘ϳй� ϭϬ͘ϰй�

ϲϬ� ^�s�EE�,Ͳ/�Θ��� ϰ�ŽĨ�ϰ� '�� ϮϲϮϱ� ϭϬϱϵϴ� ϭ͘ϳй� ϭϬ͘ϲй�

ϲϭ�
d,KD^KEͲD��h&&/���K�

tΘ^��KDD� �� '�� ϴϴϱϵ� ϳϯϯϰ� Ϯ͘ϰй� ϭϰ͘ϰй�
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ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
EĂŶƚĂŚĂůĂ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϲϮ� t�^,/E'dKE� �� '�� ϮϬϱϮ� ϳϯϯϰ� Ϯ͘ϰй� ϭϰ͘ϰй�

ϲϯ� W��h��,�t�d�Z�tKZ<^� ϭ�ŽĨ�ϱ� <z� ϴϬϬϮ� Ϯϵϳϰϭϯ� Ϭ͘ϱй� ϰ͘Ϯй�

ϲϰ� W��h��,�t�d�Z�tKZ<^� Ϯ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϴϬϬϰ� Ϯ͘ϱй� ϴ͘ϯй�

ϲϱ� W��h��,�t�d�Z�tKZ<^� ϯ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϴϬϬϰ� Ϯ͘ϱй� ϴ͘ϯй�

ϲϲ� W��h��,�t�d�Z�tKZ<^� ϰ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϴϬϬϰ� Ϯ͘ϱй� ϴ͘ϯй�

ϲϳ� W��h��,�t�d�Z�tKZ<^� ϱ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϴϬϬϰ� Ϯ͘ϱй� ϴ͘ϯй�

ϲϴ� h^��EZ/�,D�Ed��KZW� �� <z� ϮϬϬϬ� Ϯϵϳϳϳϵ� Ϭ͘ϱй� ϰ͘Ϯй�

ϲϵ�
��>>���,�^^��t�d�Z�

�/^dZ/�d� �� >�� ϭϳϯϵϭ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϬ�
��>�KhZ�t�d�ZtKZ<^�

�/^d� �� >�� Ϯϲϲϲ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϭ� �KD/EK�^h'�Z� �� >�� ϯϲϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϮ� �Kt�h^�͕�>���/s/^/KE� �� >�� ϯϵϲϬ� ϳϲϲϲϮϴ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϯ� ��:�&&�Z^KE�tt��/^d�EK�ϭ� �� >�� ϯϬϴϯϲϮ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϰ� &�ZZ/��z��dKtE�K&� �� >�� ϯϲϵϴ� ϳϲϯϬϲϰ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϱ� 'Z�D�Z�z�t�d�ZtKZ<^� �� >�� ϮϴϬϬ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϲ� 'Z�dE��t�d�ZtKZ<^� �� >�� ϭϳϱϬϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϳ� >hd�,�Z�t�d�ZtKZ<^� �� >�� ϰϳϴϭ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϴ�
D�Z�d,KE�W�dZK>�hD�

�KDW�Ez�>>�� �� >�� ϴϭϳ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϵ� E�t�KZ>��E^���>'/�Z^�tt� ϭ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϬ� E�t�KZ>��E^���>'/�Z^�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϭ�
E�t�KZ>��E^����ZZK>>dKE�

tt� ϭ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϮ�
E�t�KZ>��E^����ZZK>>dKE�

tt� Ϯ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϯ� EKZ�E����>hD/E�͕�>>�� �� >�� ϱϬϬ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϰ� KZD�d��KZWKZ�d/KE� �� >�� ϲϱ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϱ� WK/Ed����>��,��,��t�^� �� >�� ϭϰϬϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϲ� WKZd�^h>W,hZ�t�d�Z��/^d� ϭ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϲϲϴϵϲ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϳ� WKZd�^h>W,hZ�t�d�Z��/^d� Ϯ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϴ� ^,�>>��,�D/��>��KDW�Ez� �� >�� ϲϳϱ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϵ�
^d���ZE�Z��W�Z�
t�d�ZtKZ<� �� >�� ϯϯϬϬϬ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϬ�
^d��,�Z>�^�t�d�Z��/^d�EK�

ϭ���� �� >�� Ϯϵϱϭϳ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϭ�
^d��,�Z>�^�t�d�Z��/^d�EK�

Ϯ�t�� �� >�� ϯϭϰϴϱ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϮ� ^d�:�D�^�t�d�Z��/^d�EK�ϭ� �� >�� ϲϭϮϬ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϯ� ^d�:�D�^�t�d�Z��/^d�EK�Ϯ� �� >�� ϵϬϬϬ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϰ� ^d�:K,E�t�d�Z��/^d�EK�ϭ� �� >�� ϭϰϲϳϬ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϱ� ^d�:K,E�t�d�Z��/^d�EK�Ϯ� �� >�� ϯϳϬϮ� ϳϲϲϳϯϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϲ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� ϭ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϳ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� Ϯ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�
	$POUJOVFE
�

1DQWDKDOD�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
EĂŶƚĂŚĂůĂ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϵϴ� t�^dt�'K�t�d�ZtKZ<^� �� >�� ϴϱϯϰ� ϳϲϲϴϰϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϵ�
^,KZd��K>�D�E�W�Z<ͲE�^��

W>�Ed� ϭ�ŽĨ�Ϯ� D^� ϱϯϯ� ϰϲϱϬϲ� ϯ͘Ϯй� ϭϬ͘ϭй�

ϭϬϬ�
^,KZd��K>�D�E�W�Z<ͲE�^��

W>�Ed� Ϯ�ŽĨ�Ϯ� D^� ϱϯϯ� ϰϲϭϮϴ� ϯ͘Ϯй� ϭϬ͘Ϯй�

ϭϬϭ� �E�Z�t^͕�dKtE�K&� ϭ�ŽĨ�ϯ� E�� ϭϭϬϱ� ϭϰϵ� ϰϱ͘ϰй� ϰϱ͘ϰй�

ϭϬϮ� �E�Z�t^͕�dKtE�K&� Ϯ�ŽĨ�ϯ� E�� ϭϭϬϱ� ϭϰϵ� ϰϱ͘ϰй� ϰϱ͘ϰй�

ϭϬϯ� �E�Z�t^͕�dKtE�K&� ϯ�ŽĨ�ϯ� E�� ϭϭϬϱ� ϭϰϵ� ϰϱ͘ϰй� ϰϱ͘ϰй�

ϭϬϰ�
&KEd�E��s/>>�'��Z�^KZd�

tdW� �� E�� ϵϱϬ� ϯϬϬϬ� Ϯϳ͘ϰй� Ϯϴ͘ϴй�

ϭϬϱ� &Z�E<>/E͕�dKtE�K&� �� E�� ϵϱϳϱ� ϭϭϮ� ϰϱ͘ϭй� ϰϱ͘ϭй�

ϭϬϲ� ,/',>�E�^͕�dKtE�K&� ϭ�ŽĨ�Ϯ� E�� ϯϮϱϱ� ϵϵ� ϰϴ͘Ϯй� ϰϴ͘ϯй�

ϭϬϳ� ,/',>�E�^͕�dKtE�K&� Ϯ�ŽĨ�Ϯ� E�� ϯϮϱϱ� ϵϵ� ϰϴ͘Ϯй� ϰϴ͘ϯй�

ϭϬϴ�
</E'�DKhEd�/E��>h��

t�d�Z� ϭ�ŽĨ�Ϯ� E�� ϳϱ� ϭϴϴ� ϭϳ͘ϰй� ϯϴ͘ϳй�

ϭϬϵ�
</E'�DKhEd�/E��>h��

t�d�Z� Ϯ�ŽĨ�Ϯ� E�� ϳϱ� ϭϴϴ� ϭϳ͘ϰй� ϯϴ͘ϳй�

ϭϭϬ� DhZW,z͕�dKtE�K&� �� E�� ϰϮϰϬ� ϲϵϵ� ϮϮ͘Ϯй� ϰϱ͘Ϯй�

ϭϭϭ� ZK��/E^s/>>�͕�dKtE�K&� ϭ�ŽĨ�ϰ� E�� ϳϳϱ� ϯϰϬ� ϱϰ͘Ϭй� ϱϰ͘Ϭй�

ϭϭϮ� ZK��/E^s/>>�͕�dKtE�K&� Ϯ�ŽĨ�ϰ� E�� ϳϳϱ� ϯϰϬ� ϱϰ͘Ϭй� ϱϰ͘Ϭй�

ϭϭϯ� ZK��/E^s/>>�͕�dKtE�K&� ϯ�ŽĨ�ϰ� E�� ϳϳϱ� ϯϰϬ� ϱϰ͘Ϭй� ϱϰ͘Ϭй�

ϭϭϰ� ZK��/E^s/>>�͕�dKtE�K&� ϰ�ŽĨ�ϰ� E�� ϳϳϱ� ϯϰϬ� ϱϰ͘Ϭй� ϱϰ͘Ϭй�

ϭϭϱ�
dh�<�^�/'���t�d�Z�Θ�

^�t�Z��hd,� �� E�� ϱϴϱϬ� ϱϲϰ� ϯϮ͘ϳй� ϯϮ͘ϳй�

ϭϭϲ�
t�^d�ZE���ZK>/E��hE/s�

tdW� �� E�� ϳϳϬϬ� ϱϲϰ� ϯϮ͘ϳй� ϯϮ͘ϳй�

ϭϭϳ�
�E��Z^KE�Z�'/KE�>�tdZ�

^z^� �� ^�� Ϯϱ� ϯϱϭϴ� ϱ͘ϭй� Ϯϲ͘ϴй�

ϭϭϴ� �:tΘ^�� ϭ�ŽĨ�ϯ� ^�� ϭϲϰϲϴ� ϭϬϳϴϭ� ϭ͘ϳй� ϭϬ͘ϰй�

ϭϭϵ� �:tΘ^�� Ϯ�ŽĨ�ϯ� ^�� ϭϲϰϲϴ� ϭϬϳϴϭ� ϭ͘ϳй� ϭϬ͘ϰй�

ϭϮϬ� �:tΘ^�� ϯ�ŽĨ�ϯ� ^�� ϭϲϰϲϴ� ϭϬϱϵϴ� ϭ͘ϳй� ϭϬ͘ϲй�

ϭϮϭ� ��'�&/�>���K�tΘ^�� �� ^�� ϮϰϲϱϮ� ϴϭϯϬ� Ϯ͘Ϯй� ϭϯ͘ϴй�

ϭϮϮ� 'Z��Es/>>��t�d�Z�^z^d�D� �� ^�� ϭϭϲϳϮϯ� ϳϳϲ� ϲ͘ϭй� ϭϰ͘Ϭй�

ϭϮϯ� D��KZD/�<��Wt� �� ^�� Ϯϲϳϴ� ϳϯϯϰ� Ϯ͘ϰй� ϭϰ͘ϰй�

ϭϮϰ� EKZd,��h'h^d���/dz�K&� �� ^�� ϮϲϮϳϯ� ϴϭϯϬ� Ϯ͘Ϯй� ϭϯ͘ϴй�

ϭϮϱ� ^�>�D�dKtE�K&� ϭ�ŽĨ�ϯ� ^�� ϰϱϲ� ϰϮϱ� ϭϭ͘ϭй� ϭϰ͘ϰй�

ϭϮϲ� ^�>�D�dKtE�K&� Ϯ�ŽĨ�ϯ� ^�� ϰϱϲ� ϰϮϱ� ϭϭ͘ϭй� ϭϰ͘ϰй�

ϭϮϳ� ^�>�D�dKtE�K&� ϯ�ŽĨ�ϯ� ^�� ϰϱϲ� ϰϮϱ� ϭϭ͘ϭй� ϭϰ͘ϰй�

ϭϮϴ� ϭϮϵ�DKdKZ�z�>��W/d�^dKW� �� dE� ϱϬ� ϯϵϮϭ� Ϯϳ͘ϳй� ϯϭ͘ϵй�

ϭϮϵ� ��D��E�t�d�Z���Wd� �� dE� ϵϲϲϳ� ϱϰϴϰϴ� Ϯ͘ϳй� ϴ͘ϲй�

ϭϯϬ� �/Z�>��s�>>�z�dZ�/>�Z�W�Z<� �� dE� ϱϬ� Ϯϯϲϲϯ� ϰ͘ϳй� ϭϯ͘ϵй�

ϭϯϭ� �>�s�>�E��hd/>/d/�^� �� dE� ϯϴϳϱϰ� ϯϱϱϬ� ϭϬ͘ϯй� ϯϴ͘Ϯй�

ϭϯϮ� �>/&dKE�t�d�Z���Wd� �� dE� ϯϴϯϬ� ϰϴϯϱϬ� ϯ͘Ϭй� ϵ͘ϳй�

ϭϯϯ� ��zdKE�t�d�Z���Wd� �� dE� ϮϭϮϯϱ� ϮϴϮϳϰ� ϱ͘Ϯй� ϭϲ͘ϰй�
	$POUJOVFE
�

1DQWDKDOD�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�1DQWDKDOD�1DWLRQDO�)RUHVW����RI���SDJHV��
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
EĂŶƚĂŚĂůĂ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭϯϰ� ����dhZ�t�d�Z���Wd� ϭ�ŽĨ�Ϯ� dE� ϮϴϭϬ� Ϯϯϲϲϯ� ϰ͘ϳй� ϭϯ͘ϵй�

ϭϯϱ� ����dhZ�t�d�Z���Wd� Ϯ�ŽĨ�Ϯ� dE� ϮϴϭϬ� Ϯϯϲϲϯ� ϰ͘ϳй� ϭϯ͘ϵй�

ϭϯϲ�
�͘/͘��hWKEd͕�E�t�
:K,E^KEs/>>�� �� dE� ϳϱϬ� ϱϰϵϯϲ� Ϯ͘ϳй� ϴ͘ϱй�

ϭϯϳ� ��^d^/���hd/>/dz��/^dZ/�d� �� dE� ϰϴϮϭϭ� ϮϴϲϲϬ� ϱ͘ϭй� ϭϲ͘Ϯй�

ϭϯϴ� �dKt�,�hd/>/d/�^� �� dE� ϭϭϴϵϱ� ϮϭϮϳ� ϭϳ͘ϭй� ϰϬ͘Ϭй�

ϭϯϵ� &�d�����zΖ^�D�Z/E�� �� dE� ϯϰ� ϱϲϯϴϵ� Ϯ͘ϲй� ϴ͘ϯй�

ϭϰϬ�
&/Z^d�h͘�͘�K&�,�Z�/E�

�KhEdz� �� dE� ϲϲϲϵ� ϰϲϱϬϲ� ϯ͘Ϯй� ϭϬ͘ϭй�

ϭϰϭ� 'Z�^^,KWW�Z��Z��<�W͘h͘�͘� �� dE� ϭϬϬ� ϮϴϮϳϰ� ϱ͘Ϯй� ϭϲ͘ϰй�

ϭϰϮ�
,/t�^^���hd/>/dz�
�KDD/^^/KE� �� dE� ϵϴ� ϯϱϱϬ� ϭϬ͘ϯй� ϯϴ͘Ϯй�

ϭϰϯ� </E'^dKE�t�d�Z�^z^d�D� �� dE� ϰϱϰϳ� ϭϲϳϰϱ� ϲ͘ϲй� ϭϴ͘ϳй�

ϭϰϰ� >�EK/Z��/dz�hd/>/dz��K�Z�� ϭ�ŽĨ�Ϯ� dE� ϭϭϰϰϱ� ϭϲϰϬϳ� ϲ͘ϳй� ϭϵ͘ϭй�

ϭϰϱ� >�EK/Z��/dz�hd/>/dz��K�Z�� Ϯ�ŽĨ�Ϯ� dE� ϭϭϰϰϱ� ϭϲϰϬϳ� ϲ͘ϳй� ϭϵ͘ϭй�

ϭϰϲ� >Kh�KE�hd/>/d/�^��K�Z�� ϭ�ŽĨ�Ϯ� dE� ϲϭϰϭ� ϭϲϰϬϳ� ϲ͘ϳй� ϭϵ͘ϭй�

ϭϰϳ� >Kh�KE�hd/>/d/�^��K�Z�� Ϯ�ŽĨ�Ϯ� dE� ϲϭϰϭ� ϭϲϰϬϳ� ϲ͘ϳй� ϭϵ͘ϭй�

ϭϰϴ�
E�t�:K,E^KEs/>>��t�d�Z�

��Wd� �� dE� ϮϲϬϮ� ϰϵϭϴϬ� ϯ͘Ϭй� ϵ͘ϱй�

ϭϰϵ� K>/E��KZWKZ�d/KE� �� dE� ϲϮϰ� ϯϵϵϭ� ϵ͘ϭй� ϯϰ͘Ϭй�

ϭϱϬ�
W�Z^KE^�t�d�Z�
��W�ZdD�Ed� ϭ�ŽĨ�Ϯ� dE� ϮϬϯϴ� ϰϵϭϴϬ� ϯ͘Ϭй� ϵ͘ϱй�

ϭϱϭ�
W�Z^KE^�t�d�Z�
��W�ZdD�Ed� Ϯ�ŽĨ�Ϯ� dE� ϮϬϯϴ� ϰϵϭϴϬ� ϯ͘Ϭй� ϵ͘ϱй�

ϭϱϮ� Z�^K>hd��&KZ�^d�WZK�h�d^� �� dE� ϲϱϬ� ϯϱϱϬ� ϭϬ͘ϯй� ϯϴ͘Ϯй�

ϭϱϯ� Z/s�Z^/�����d&/^,�,Kh^�� �� dE� ϯϬ� ϯϬϬϴϵ� ϰ͘ϵй� ϭϱ͘ϰй�

ϭϱϰ� ZK�<tKK��t�d�Z�^z^d�D� �� dE� ϵϮϳϯ� Ϯϯϭϯϵ� ϰ͘ϴй� ϭϰ͘Ϯй�

ϭϱϱ�
^,��z�'ZKs��,�Z�KZ�

D�Z/E�� �� dE� ϯϬ� Ϯϴϰϵϳ� ϱ͘Ϯй� ϭϲ͘ϯй�

ϭϱϲ�
^Khd,��>KhEd�hd/>/dz�

�/^dZ/�d� �� dE� ϯϲϲϬϭ� ϯϵϮϭ� Ϯϳ͘ϳй� ϯϭ͘ϵй�

ϭϱϳ�
^Khd,�W/dd^�hZ'�t�d�Z�

^z^d�D� �� dE� ϲϱϮϮ� ϯϭϰϵϱ� ϰ͘ϳй� ϭϰ͘ϳй�

ϭϱϴ� ^WZ/E'��/dz�t�d�Z�^z^d�D� �� dE� Ϯϱϱϰ� Ϯϯϰϭϭ� ϰ͘ϳй� ϭϰ͘Ϭй�

ϭϱϵ�
d�>>/�K��Z���^�Zs/��^�

^z^d�D� �� dE� ϵϰϳϱ� ϯϵϮϭ� Ϯϳ͘ϳй� ϯϭ͘ϵй�

ϭϲϬ�
d�EEͲ�D�Z/��E�t�d�Z�

�KDW�Ez� �� dE� ϭϴϱϵϭϬ� Ϯϵϵϲϰ� ϰ͘ϵй� ϭϱ͘ϱй�

ϭϲϭ� t�dd^���Z�hd/>/dz��/^dZ/�d� ϭ�ŽĨ�ϯ� dE� ϯϳϮϯ� Ϯϯϰϭϭ� ϰ͘ϳй� ϭϰ͘Ϭй�

ϭϲϮ� t�dd^���Z�hd/>/dz��/^dZ/�d� Ϯ�ŽĨ�ϯ� dE� ϯϳϮϯ� Ϯϯϰϭϭ� ϰ͘ϳй� ϭϰ͘Ϭй�

ϭϲϯ� t�dd^���Z�hd/>/dz��/^dZ/�d� ϯ�ŽĨ�ϯ� dE� ϯϳϮϯ� Ϯϯϰϭϭ� ϰ͘ϳй� ϭϰ͘Ϭй�

ϭϲϰ�
t�s�Z>z�t�d�Z�
��W�ZdD�Ed� �� dE� ϭϵϯϱ� ϱϰϴϰϴ� Ϯ͘ϳй� ϴ͘ϲй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�EĂŶƚĂŚĂůĂ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�
� � �

1DQWDKDOD�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�1DQWDKDOD�1DWLRQDO�)RUHVW����RI���SDJHV��



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

2FDOD�1DWLRQDO�)RUHVW�LQ�)ORULGD
6WUHDPV�DQG�ULYHUV�ÁRZLQJ�IURP�2FDOD�1DWLRQDO�)RUHVW��

1R�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYH�ZDWHU�IURP�2FDOD�1DWLRQDO�)RUHVW�



1R�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYH�ZDWHU�IURP�2FDOD�1DWLRQDO�)RUHVW���
WKHUHIRUH��LW�GRHV�QRW�KDYH�DQ�DFFRPSDQ\LQJ�LQWDNH�VXPPDU\�WDEOH



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

2FRQHH�1DWLRQDO�)RUHVW�LQ�*HRUJLD
2FRQHH�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�2FRQHH�1DWLRQDO�)RUHVW



$ 33(1' , ;

��

�
dĂďůĞ��͘ϭϴͶKĐŽŶĞĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ�

�
�
� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ�
ŶĂŵĞ�

/ŶƚĂŬĞ�ŶƵŵďĞƌ�
ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
KĐŽŶĞĞ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� �h�>/E� ϭ�ŽĨ�ϰ� '�� ϰϯϳϱ� ϰϯϬϯ� Ϯ͘ϰй� Ϯ͘ϰй�

Ϯ� �h�>/E� Ϯ�ŽĨ�ϰ� '�� ϰϯϳϱ� ϰϯϬϯ� Ϯ͘ϰй� Ϯ͘ϰй�

ϯ� �h�>/E� ϯ�ŽĨ�ϰ� '�� ϰϯϳϱ� ϰϯϬϯ� Ϯ͘ϰй� Ϯ͘ϰй�

ϰ� �h�>/E� ϰ�ŽĨ�ϰ� '�� ϰϯϳϱ� ϰϯϬϯ� Ϯ͘ϰй� Ϯ͘ϰй�

ϱ� '�KZ'/��WKt�ZͲW>�Ed�
�Z�E�,� � '�� ϰϬϬ� ϮϵϮϯ� ϯ͘ϱй� ϯ͘ϱй�

ϲ� 'Z��E^�KZK� � '�� ϯϭϱϲ� ϭϳϲϱ� Ϯ͘ϭй� Ϯ͘Ϯй�

ϳ� :KE�^��KhEdz� ϭ�ŽĨ�ϲ� '�� ϭϬϵϯ� ϯϱϯϲ� ϭ͘Ϯй� ϭ͘Ϯй�

ϴ� :KE�^��KhEdz� Ϯ�ŽĨ�ϲ� '�� ϭϬϵϯ� ϯϱϯϲ� ϭ͘Ϯй� ϭ͘Ϯй�

ϵ� :KE�^��KhEdz� ϯ�ŽĨ�ϲ� '�� ϭϬϵϯ� ϯϱϯϲ� ϭ͘Ϯй� ϭ͘Ϯй�

ϭϬ� :KE�^��KhEdz� ϰ�ŽĨ�ϲ� '�� ϭϬϵϯ� ϯϱϯϲ� ϭ͘Ϯй� ϭ͘Ϯй�

ϭϭ� :KE�^��KhEdz� ϱ�ŽĨ�ϲ� '�� ϭϬϵϯ� ϯϱϯϲ� ϭ͘Ϯй� ϭ͘Ϯй�

ϭϮ� :KE�^��KhEdz� ϲ�ŽĨ�ϲ� '�� ϭϬϵϯ� ϯϱϯϲ� ϭ͘Ϯй� ϭ͘Ϯй�

ϭϯ� D��KE�t�d�Z�
�hd,KZ/dz� � '�� ϭϮϳϮϯϵ� ϮϴϮϭ� ϭ͘ϱй� ϭ͘ϱй�

ϭϰ� D��/^KE� � '�� ϮϲϬϴ� ϱϭϯ� ϭ͘Ϯй� ϭ͘Ϯй�

ϭϱ� D/>>��'�s/>>�� ϭ�ŽĨ�Ϯ� '�� ϵϳϮϴ� ϮϵϱϮ� ϯ͘ϱй� ϯ͘ϱй�

ϭϲ� D/>>��'�s/>>�� Ϯ�ŽĨ�Ϯ� '�� ϵϳϮϴ� ϮϵϱϮ� ϯ͘ϱй� ϯ͘ϱй�

ϭϳ� K�KE����K͘Ͳ
t�d</E^s/>>�� � '�� ϭϵϮϯ� Ϯϴ� ϭϮ͘ϱй� ϭϮ͘ϱй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�KĐŽŶĞĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�
� � �

2FRQHH�1DWLRQDO�)RUHVW�LQ�*HRUJLD
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�2FRQHH�1DWLRQDO�)RUHVW



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

2VFHROD�1DWLRQDO�)RUHVW�LQ�)ORULGD
6WUHDPV�DQG�ULYHUV�ÁRZLQJ�IURP�2VFHROD�1DWLRQDO�)RUHVW��

1R�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYH�ZDWHU�IURP�2VFHROD�1DWLRQDO�)RUHVW



1R�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYH�ZDWHU�IURP�2VFHROD�1DWLRQDO�)RUHVW���
WKHUHIRUH��LW�GRHV�QRW�KDYH�DQ�DFFRPSDQ\LQJ�LQWDNH�VXPPDU\�WDEOH�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

2XDFKLWD�1DWLRQDO�)RUHVW�LQ�$UNDQVDV�DQG�2NODKRPD
2XDFKLWD�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�
PRUH�WKDQ�����DQQXDO�ZDWHU�VXSSO\�IURP�2XDFKLWD�1DWLRQDO�)RUHVW
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���

�
dĂďůĞ��͘ϭϵͶKƵĂĐŚŝƚĂ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ�

�
� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
KƵĂĐŚŝƚĂ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� �>�y��^WZ/E'^�t�d�Z�
�KDW�Ez� ϭ�ŽĨ�ϯ� �Z� ϴ� ϭϰϳ� ϳϬ͘ϱй� ϳϬ͘ϱй�

Ϯ� �>�y��^WZ/E'^�t�d�Z�
�KDW�Ez� Ϯ�ŽĨ�ϯ� �Z� ϴ� ϭϰϳ� ϳϬ͘ϱй� ϳϬ͘ϱй�

ϯ� �>�y��^WZ/E'^�t�d�Z�
�KDW�Ez� ϯ�ŽĨ�ϯ� �Z� ϴ� ϭϰϳ� ϳϬ͘ϱй� ϳϬ͘ϱй�

ϰ� �D/dz�t�d�ZtKZ<^� � �Z� ϳϲϱ� ϱϬϮ� ϰϬ͘ϴй� ϰϬ͘ϴй�

ϱ� �Z<���>W,/��t�d�ZtKZ<^� � �Z� ϭϲϬϬϬ� ϯϴϲϴ� ϯϰ͘ϯй� ϯϰ͘ϯй�

ϲ� �Z<�E^�^�,��>d,���Ed�Z� � �Z� ϭϲϬϬ� ϵϯϲ� ϭϰ͘ϵй� ϭϰ͘ϵй�

ϳ� �^,>�z�D/E�Z�>�^WZ/E'� � �Z� Ϯϱ� ϭϱϳϱϭ� ϭϬ͘Ϯй� ϭϬ͘Ϯй�

ϴ� ��EdKE�t�d�ZtKZ<^� � �Z� ϭϴϭϬϬ� ϵϯϲ� ϭϰ͘ϵй� ϭϰ͘ϵй�

ϵ� �>��<����Z�^WZ/E'^� � �Z� Ϯϱ� ϲϯ� ϰϵ͘ϯй� ϰϵ͘ϯй�

ϭϬ� �KKE�s/>>����s�>KWD�Ed�
��Ed�Z� ϭ�ŽĨ�Ϯ� �Z� ϭϯϴ� Ϯϴϭ� ϭϴ͘ϲй� ϭϴ͘ϲй�

ϭϭ� �KKE�s/>>����s�>KWD�Ed�
��Ed�Z� Ϯ�ŽĨ�Ϯ� �Z� ϭϯϴ� Ϯϴϭ� ϭϴ͘ϲй� ϭϴ͘ϲй�

ϭϮ� ��D��E�t�d�ZtKZ<^� � �Z� ϭϰϰϰϳ� ϴϭϱϰ� ϭϴ͘Ϭй� ϭϴ͘Ϭй�

ϭϯ� ��EdZ�>��Z<�E^�^�t�d�Z� ϭ�ŽĨ�Ϯ� �Z� ϭϬϰϱϮϵ� ϮϬϬ� ϮϬ͘ϳй� ϮϬ͘ϳй�

ϭϰ� ��EdZ�>��Z<�E^�^�t�d�Z� Ϯ�ŽĨ�Ϯ� �Z� ϭϬϰϱϮϵ� ϵϰ� ϴϰ͘Ϭй� ϴϰ͘Ϭй�

ϭϱ� ��Es/>>��t�d�ZtKZ<^� � �Z� ϭϯϱϯ� ϵϴϰ� ϯϭ͘Ϭй� ϯϳ͘Ϭй�

ϭϲ� ��Z��E�>>��t�d�ZtKZ<^� ϭ�ŽĨ�ϰ� �Z� ϰϮϱ� ϱϳϯϮϯ� Ϭ͘ϴй� ϰ͘ϵй�

ϭϳ� ��Z��E�>>��t�d�ZtKZ<^� Ϯ�ŽĨ�ϰ� �Z� ϰϮϱ� ϱϳϯϮϯ� Ϭ͘ϴй� ϰ͘ϵй�

ϭϴ� ��Z��E�>>��t�d�ZtKZ<^� ϯ�ŽĨ�ϰ� �Z� ϰϮϱ� ϱϳϯϮϯ� Ϭ͘ϴй� ϰ͘ϵй�

ϭϵ� ��Z��E�>>��t�d�ZtKZ<^� ϰ�ŽĨ�ϰ� �Z� ϰϮϱ� ϱϳϯϮϯ� Ϭ͘ϴй� ϰ͘ϵй�

ϮϬ� ��Yh��E�t�d�Z�tKZ<� � �Z� ϲϮϭϱ� ϱϳϮ� Ϯϱ͘ϰй� Ϯϱ͘ϰй�

Ϯϭ� �/�Z< �̂t�d�Z�tKZ<^� � �Z� ϭϳϵϱ� ϭϳϱ� ϴ͘Ϭй� ϴ͘Ϭй�

ϮϮ� &KhEd�/E�,/>>�t�d�ZtKZ<^� ϭ�ŽĨ�Ϯ� �Z� ϰϱϮ� ϯϵϮϴ� ϯ͘ϱй� ϯ͘ϱй�

Ϯϯ� &KhEd�/E�,/>>�t�d�ZtKZ<^� Ϯ�ŽĨ�Ϯ� �Z� ϰϱϮ� ϯϵϮϴ� ϯ͘ϱй� ϯ͘ϱй�

Ϯϰ� '>�EtKK��t�d�Z�
��W�ZdD�Ed� � �Z� ϯϵϴϮ� ϯϲϲ� ϰϴ͘ϱй� ϰϴ͘ϱй�

Ϯϱ� ,KW��t�d�Z�>/',d��KDD� � �Z� ϭϭϱϬ� ϱϰϴϰ� ϭϬ͘ϲй� ϭϬ͘ϲй�

Ϯϲ� ,Kd�^WZ/E'^�hd/>/d/�^� ϭ�ŽĨ�ϯ� �Z� ϯϬϬϭϱ� Ϯϭϱϯ� ϱϮ͘Ϭй� ϱϮ͘Ϭй�

Ϯϳ� ,Kd�^WZ/E'^�hd/>/d/�^� Ϯ�ŽĨ�ϯ� �Z� ϯϬϬϭϱ� Ϯϭϱϯ� ϱϮ͘Ϭй� ϱϮ͘Ϭй�

Ϯϴ� ,Kd�^WZ/E'^�hd/>/d/�^� ϯ�ŽĨ�ϯ� �Z� ϯϬϬϭϱ� ϭϴϳϵ� ϱϱ͘Ϭй� ϱϱ͘Ϭй�

Ϯϵ� ,Kd�^WZ/E'^�s/>>�'��
t�d�ZtKZ<^� ϭ�ŽĨ�Ϯ� �Z� ϳϱϬϬ� ϭϳϯ� ϭϬ͘ϴй� ϭϬ͘ϴй�

ϯϬ� ,Kd�^WZ/E'^�s/>>�'��
t�d�ZtKZ<^� Ϯ�ŽĨ�Ϯ� �Z� ϳϱϬϬ� ϭϳϯ� ϭϬ͘ϴй� ϭϬ͘ϴй�

ϯϭ� :�D� �̂&KZ<�Z�'/KE�>�t�d�Z�
�/^dZ/�d� � �Z� ϭϬϵϯϱ� Ϯϱ� ϯϵ͘ϰй� ϯϵ͘ϰй�

ϯϮ� </D��z�Z�'/KE�>�t�d�Z�
�/^dZ/�d� ϭ�ŽĨ�Ϯ� �Z� ϯϳϭϰ� ϳϯϴ� Ϯϳ͘ϳй� Ϯϳ͘ϳй�

ϯϯ� </D��z�Z�'/KE�>�t�d�Z�
�/^dZ/�d� Ϯ�ŽĨ�Ϯ� �Z� ϯϳϭϰ� ϮϲϬϰ� ϰϯ͘ϭй� ϰϯ͘ϭй�

ϯϰ� >/dd>��Z/s�Z��K�Z��� � �Z� ϰϮϳϵ� ϱϯϰϮ� ϭϬ͘ϵй� ϭϬ͘ϵй�
;ĐŽŶƚŝŶƵĞĚ�ƚŽ�ŶĞǆƚ�ƉĂŐĞͿ� �

2XDFKLWD�1DWLRQDO�)RUHVW�LQ�$UNDQVDV�DQG�2NODKRPD
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�2XDFKLWD�1DWLRQDO�)RUHVW����RI���SDJHV�

	$POUJOVFE
�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

���

�
� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
KƵĂĐŚŝƚĂ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϯϱ� D�>s�ZE�t�d�ZtKZ<^� � �Z� ϴϵϱϴ� ϮϲϬϰ� ϰϯ͘ϭй� ϰϯ͘ϭй�

ϯϲ� D�E��t�d�Z���W�ZdD�Ed� � �Z� ϲϬϵϬ� ϲϳ� ϳϬ͘ϭй� ϳϬ͘ϭй�

ϯϳ� DKEd'KE�Zz��K�Z�'/KE�>�
Wt�� � �Z� ϲϯ� ϳϯ� ϴϮ͘ϱй� ϴϮ͘ϱй�

ϯϴ� Dd�s�>>�z�^WZ/E'��K� ϭ�ŽĨ�ϱ� �Z� ϰ� ϴϱ� ϮϮ͘Ϭй� ϮϮ͘Ϭй�

ϯϵ� Dd�s�>>�z�^WZ/E'��K� Ϯ�ŽĨ�ϱ� �Z� ϰ� ϭϴϳϵ� ϱϱ͘Ϭй� ϱϱ͘Ϭй�

ϰϬ� Dd�s�>>�z�^WZ/E'��K� ϯ�ŽĨ�ϱ� �Z� ϰ� ϭϴϳϵ� ϱϱ͘Ϭй� ϱϱ͘Ϭй�

ϰϭ� Dd�s�>>�z�^WZ/E'��K� ϰ�ŽĨ�ϱ� �Z� ϰ� ϭϴϳϵ� ϱϱ͘Ϭй� ϱϱ͘Ϭй�

ϰϮ� Dd�s�>>�z�^WZ/E'��K� ϱ�ŽĨ�ϱ� �Z� ϰ� ϭϴϳϵ� ϱϱ͘Ϭй� ϱϱ͘Ϭй�

ϰϯ� DhZ&Z��^�KZK�t�d�ZtKZ< �̂ � �Z� ϭϴϭϵ� ϰϮϴ� ϯϮ͘ϭй� ϯϮ͘ϭй�

ϰϰ� E�'�Z>�E���K�Z�'�t�d�Z��/^d� � �Z� ϲϰϱϱ� ϭϳϵϱ� ϱϲ͘ϳй� ϱϲ͘ϳй�

ϰϱ� E�^,s/>>��t�d�ZtKZ<^� � �Z� Ϯϲϰϯ� ϲϳϴ� ϮϬ͘ϯй� ϮϬ͘ϯй�

ϰϲ� W�ZZzs/>>��t�d�ZtKZ<^� ϭ�ŽĨ�Ϯ� �Z� Ϯϭϭϳ� ϭϱϯϬ� ϱϴ͘Ϭй� ϱϴ͘Ϭй�

ϰϳ� W�ZZzs/>>��t�d�ZtKZ<^� Ϯ�ŽĨ�Ϯ� �Z� Ϯϭϭϳ� ϭϱϯϬ� ϱϴ͘Ϭй� ϱϴ͘Ϭй�

ϰϴ� W>�/Es/�t�t�d�Z�
��W�ZdD�Ed� � �Z� ϭϬϲϯ� ϵϴϬ� ϲϳ͘ϳй� ϲϳ͘ϳй�

ϰϵ� WZ�^�Kdd�t�d�ZtKZ<^� � �Z� ϱϭϵϴ� ϮϬϭϴ� ϲ͘ϴй� ϲ͘ϴй�

ϱϬ� d�y�Z<�E��t�d�Z�hd/>/d/�^� � �Z� Ϯϴϳϳϱ� ϱϯϰϮ� ϭϬ͘ϵй� ϭϬ͘ϵй�

ϱϭ� h^�K��K��Ͳ��Z��z�DdE� � �Z� ϭϬϬ� ϭϲϰϴ� ϱϳ͘ϱй� ϱϳ͘ϱй�

ϱϮ� h^�K��K��Ͳ�>/dd>��&/Z� � �Z� ϭϬϬ� ϵϴϮ� ϱϮ͘ϰй� ϱϮ͘ϰй�

ϱϯ� h^�K��K��Ͳ�^W/>>t�z� � �Z� ϭϬϬ� ϭϳϵϱ� ϱϲ͘ϳй� ϱϲ͘ϳй�

ϱϰ� t�>�ZKE�t�d�ZtKZ<^� ϭ�ŽĨ�Ϯ� �Z� Ϯϭϳϴ� ϯϰ� Ϯϰ͘ϲй� Ϯϰ͘ϳй�

ϱϱ� t�>�ZKE�t�d�ZtKZ<^� Ϯ�ŽĨ�Ϯ� �Z� Ϯϭϳϴ� ϭϵ� ϯϭ͘Ϭй� ϯϭ͘ϭй�

ϱϲ� t/>��ZE�^ �̂s�>>�z�^WZ/E'� � �Z� Ϯϱ� ϱϵ� ϲϯ͘ϴй� ϲϯ͘ϴй�

ϱϳ� ��>>���,�^^��t�d�Z��/^dZ/�d� � >�� ϭϳϯϵϭ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϱϴ� �K^^/�Z��/dz�t�d�Z�^z^d�D �͕
�/dz�K&� ϭ�ŽĨ�ϯ� >�� ϭϵϴϳϬ� Ϯϵϳϴϵ� Ϯ͘ϲй� Ϯ͘ϳй�

ϱϵ� �K^^/�Z��/dz�t�d�Z�^z^d�D �͕
�/dz�K&� Ϯ�ŽĨ�ϯ� >�� ϭϵϴϳϬ� Ϯϵϳϴϵ� Ϯ͘ϲй� Ϯ͘ϳй�

ϲϬ� �K^^/�Z��/dz�t�d�Z�^z^d�D �͕
�/dz�K&� ϯ�ŽĨ�ϯ� >�� ϭϵϴϳϬ� Ϯϵϳϴϵ� Ϯ͘ϲй� Ϯ͘ϳй�

ϲϭ� ��>�KhZ�t�d�ZtKZ<^��/^d� � >�� Ϯϲϲϲ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϲϮ� �KD/EK�^h'�Z� � >�� ϯϲϬ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϲϯ� �Kt�h^�͕�>���/s/̂ /KE� � >�� ϯϵϲϬ� ϳϳϮϭϬϰ� Ϭ͘Ϯй� ϰ͘ϵй�

ϲϰ� ��:�&&�Z^KE�tt��/^d�EK�ϭ� � >�� ϯϬϴϯϲϮ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϲϱ� &�ZZ/��z��dKtE�K&� � >�� ϯϲϵϴ� ϳϲϴϱϯϴ� Ϭ͘Ϯй� ϰ͘ϵй�

ϲϲ� 'Z�D�Z�z�t�d�ZtKZ<^� � >�� ϮϴϬϬ� ϳϳϮϮϭϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϲϳ� 'Z�dE��t�d�ZtKZ<^� � >�� ϭϳϱϬϬ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϲϴ� >hd�,�Z�t�d�ZtKZ<^� � >�� ϰϳϴϭ� ϳϳϮϮϭϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϲϵ� D�Z�d,KE�W�dZK>�hD�
�KDW�Ez�>>�� � >�� ϴϭϳ� ϳϳϮϮϭϬ� Ϭ͘Ϯй� ϰ͘ϵй�

;ĐŽŶƚŝŶƵĞĚ�ƚŽ�ŶĞǆƚ�ƉĂŐĞͿ�

2XDFKLWD�1DWLRQDO�)RUHVW�LQ�$UNDQVDV�DQG�2NODKRPD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�2XDFKLWD�1DWLRQDO�)RUHVW����RI���SDJHV�

	$POUJOVFE
�
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
KƵĂĐŚŝƚĂ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϳϬ� DKEZK��t�d�Z�^z^d�D� � >�� ϮϲϮϴϲ� ϮϭϴϬϲ� ϳ͘ϰй� ϳ͘ϱй�

ϳϭ� DKZ'�E��/dz�t�d�Z�̂ z^d�D� � >�� ϲϯϱϮ� ϴϲϳϭϴ� Ϯ͘ϴй� ϯ͘ϵй�

ϳϮ� E�t�KZ>��E^���>'/�Z^�tt� ϭ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϯ� E�t�KZ>��E^���>'/�Z^�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϰ� E�t�KZ>��E^����ZZK>>dKE�
tt� ϭ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϱ� E�t�KZ>��E^����ZZK>>dKE�
tt� Ϯ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϲ� EKZ�E����>hD/E� �͕>>�� � >�� ϱϬϬ� ϳϳϮϮϭϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϳ� KZD�d��KZWKZ�d/KE� � >�� ϲϱ� ϳϳϮϮϭϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϴ� WK/Ed����>��,��,��t� �̂ � >�� ϭϰϬϬ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϳϵ� WKZd�^h>W,hZ�t�d�Z��/^d� ϭ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϳϮϯϳϯ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϬ� WKZd�^h>W,hZ�t�d�Z��/^d� Ϯ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϭ� ^,�>>��,�D/��>��KDW�Ez� � >�� ϲϳϱ� ϳϳϮϮϭϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϮ� ^d���ZE�Z��W�Z�t�d�ZtKZ<� � >�� ϯϯϬϬϬ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϯ� ^d��,�Z>�^�t�d�Z��/^d�EK�ϭ���� � >�� Ϯϵϱϭϳ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϰ� ^d��,�Z>�^�t�d�Z��/^d�EK�Ϯ�
t�� � >�� ϯϭϰϴϱ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϱ� ^d�:�D�^�t�d�Z��/^d�EK�ϭ� � >�� ϲϭϮϬ� ϳϳϮϮϭϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϲ� ^d�:�D�^�t�d�Z��/^d�EK�Ϯ� � >�� ϵϬϬϬ� ϳϳϮϮϭϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϳ� ^d�:K,E�t�d�Z��/^d�EK�ϭ� � >�� ϭϰϲϳϬ� ϳϳϮϮϭϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϴ� ^d�:K,E�t�d�Z��/^d�EK�Ϯ� � >�� ϯϳϬϮ� ϳϳϮϮϭϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϴϵ� ^d�D�Zz�W�Z/^,�tt��/^d�EK�ϱ� � >�� ϳϱϬϬ� ϴϯϰϵϵ� Ϯ͘ϵй� ϰ͘ϭй�

ϵϬ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� ϭ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϭ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� Ϯ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϮ� t�d�Z�Θ�^�t�Z��KDD/̂ ^/KE�
ηϰ�K&�^d�D�Zz� � >�� ϰϲϳϰ� ϴϯϱϱϬ� Ϯ͘ϵй� ϰ͘ϭй�

ϵϯ� t�^dt�'K�t�d�ZtKZ<^� � >�� ϴϱϯϰ� ϳϳϮϯϮϬ� Ϭ͘Ϯй� ϰ͘ϵй�

ϵϰ� �Ed>�Z^� � K<� ϮϲϬϬ� ϭϲϲϰ� ϭϬ͘ϲй� ϭϬ͘ϲй�

ϵϱ� �ZK<�E��Kt�Wt�� � K<� ϰϯϮϬ� ϭϭϱϵ� Ϯϳ͘ϭй� Ϯϳ͘Ϯй�

ϵϲ� ,��s�E�Z�hd/>/dz��hd,�Ͳ�W^'� ϭ�ŽĨ�Ϯ� K<� ϭϲϱϬ� ϯϵϬ� ϯϲ͘ϵй� ϯϲ͘ϵй�

ϵϳ� ,��s�E�Z�hd/>/dz��hd,�Ͳ�W^'� Ϯ�ŽĨ�Ϯ� K<� ϭϲϱϬ� ϳϮϯ� ϱϭ͘ϳй� ϱϭ͘ϳй�

ϵϴ� ,h'K� � K<� ϱϱϯϲ� ϭϵϯϯ� ϵ͘ϭй� ϵ͘ϭй�

ϵϵ� /����>�Wh�>/��tKZ<^�
�hd,KZ/dz� � K<� ϲϵϱϮ� ϭϰϲϭ� ϱ͘Ϭй� ϱ͘Ϭй�

ϭϬϬ� D��hZd�/E��K�Zt��ηϴ�;Dd �͘
&KZ<�t�d�ZͿ� � K<� ϱϲϴϱ� ϭϮϭϮ� Ϯϳ͘ϱй� Ϯϳ͘ϲй�

ϭϬϭ� Wh^,D�d�,���K�Zt��ηϯ� � K<� ϰϴϮϱ� ϭϲϲϰ� ϭϬ͘ϲй� ϭϬ͘ϲй�

ϭϬϮ� Ws/�� � K<� ϭϬ� ϭϮϰϬ� ϯϲ͘ϳй� ϯϲ͘ϳй�

ϭϬϯ� t�^d�ZE�&�ZD�Z^� � K<� ϴϲ� ϭϵϯϯ� ϵ͘ϭй� ϵ͘ϭй�

ϭϬϰ� �/dz�K&�d�y�Z<�E�� � dy� ϭϵϴϯϵ� ϱϯϰϮ� ϭϬ͘ϵй� ϭϬ͘ϵй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�KƵĂĐŚŝƚĂ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�
� � �

2XDFKLWD�1DWLRQDO�)RUHVW�LQ�$UNDQVDV�DQG�2NODKRPD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�2XDFKLWD�1DWLRQDO�)RUHVW����RI���SDJHV�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

2]DUN�1DWLRQDO�)RUHVW�LQ�$UNDQVDV
2]DUN�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��
PRUH�WKDQ����DQQXDO�ZDWHU�VXSSO\�IURP�2]DUN�1DWLRQDO�)RUHVW
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2]DUN�1DWLRQDO�)RUHVW�LQ�$UNDQVDV
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�2]DUN�1DWLRQDO�)RUHVW����RI���SDJHV�

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
KǌĂƌŬ�E&��
ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϭ� ��d�^s/>>��t�d�Z�hd/>/d/�^� � �Z� ϭϭϮϰϱ� ϭϮϮϵϬ� ϱ͘ϭй� ϴ͘ϵй�
Ϯ� ��EdKE��K�t�d�Z� � �Z� ϰϵϱϮ� ϭϮϬϭ� ϲ͘ϱй� ϲ͘ϲй�
ϯ� ��>/�K�ZK�<�t�d�ZtKZ<^� ϭ�ŽĨ�ϱ� �Z� ϰϭϬ� ϭϬϵϵϬ� ϰ͘ϱй� ϴ͘ϴй�
ϰ� ��>/�K�ZK�<�t�d�ZtKZ<^� Ϯ�ŽĨ�ϱ� �Z� ϰϭϬ� ϭϬϵϵϬ� ϰ͘ϱй� ϴ͘ϴй�
ϱ� ��>/�K�ZK�<�t�d�ZtKZ<^� ϯ�ŽĨ�ϱ� �Z� ϰϭϬ� ϭϬϵϵϬ� ϰ͘ϱй� ϴ͘ϴй�
ϲ� ��>/�K�ZK�<�t�d�ZtKZ<^� ϰ�ŽĨ�ϱ� �Z� ϰϭϬ� ϭϬϵϵϬ� ϰ͘ϱй� ϴ͘ϴй�
ϳ� ��>/�K�ZK�<�t�d�ZtKZ<^� ϱ�ŽĨ�ϱ� �Z� ϰϭϬ� ϭϬϵϵϬ� ϰ͘ϱй� ϴ͘ϴй�
ϴ� ��^^������� � �Z� Ϯϲϰ� ϰϮϲ� ϳϲ͘ϱй� ϳϲ͘ϲй�
ϵ� �/dz��KZWKZ�d/KE� ϭ�ŽĨ�ϰ� �Z� ϳϰϬϱ� ϰϱϳ� ϱϱ͘ϳй� ϱϱ͘ϳй�
ϭϬ� �/dz��KZWKZ�d/KE� Ϯ�ŽĨ�ϰ� �Z� ϳϰϬϱ� ϰϯϯ� ϱϴ͘ϳй� ϱϴ͘ϳй�
ϭϭ� �/dz��KZWKZ�d/KE� ϯ�ŽĨ�ϰ� �Z� ϳϰϬϱ� ϰϯϯ� ϱϴ͘ϳй� ϱϴ͘ϳй�
ϭϮ� �/dz��KZWKZ�d/KE� ϰ�ŽĨ�ϰ� �Z� ϳϰϬϱ� ϰϯϯ� ϱϴ͘ϳй� ϱϴ͘ϳй�
ϭϯ� �>�Z<^s/>>��t�d�ZtKZ<^� ϭ�ŽĨ�Ϯ� �Z� ϰϬϱϮ� ϭϰϮ� ϭϰ͘ϭй� ϭϰ͘ϭй�
ϭϰ� �>�Z<^s/>>��t�d�ZtKZ<^� Ϯ�ŽĨ�Ϯ� �Z� ϰϬϱϮ� ϳϬϴ� ϲϯ͘Ϯй� ϲϯ͘ϯй�
ϭϱ� �>/EdKE�t�d�ZtKZ<^� � �Z� ϱϰϰϱ� ϱϲϲ� ϱ͘Ϭй� ϱ͘Ϭй�

ϭϲ� �KDDhE/dz�t�d�Z�
^z^d�D� � �Z� ϭϱϮϱϳ� ϭϱϲϬ� ϭ͘ϴй� ϭ͘ϴй�

ϭϳ� ��Es/>>��t�d�ZtKZ<^� ϭ�ŽĨ�Ϯ� �Z� ϭϯϱϯ� ϵϳϴ� ϱ͘ϳй� ϯϳ͘Ϭй�
ϭϴ� ��Es/>>��t�d�ZtKZ<^� Ϯ�ŽĨ�Ϯ� �Z� ϭϯϱϯ� ϰϮ� Ϯϴ͘ϴй� Ϯϴ͘ϴй�
ϭϵ� ��Z��E�>>��t�d�ZtKZ<^� ϭ�ŽĨ�ϰ� �Z� ϰϮϱ� ϱϳϮϱϬ� Ϯ͘ϱй� ϰ͘ϵй�
ϮϬ� ��Z��E�>>��t�d�ZtKZ<^� Ϯ�ŽĨ�ϰ� �Z� ϰϮϱ� ϱϳϮϱϬ� Ϯ͘ϱй� ϰ͘ϵй�
Ϯϭ� ��Z��E�>>��t�d�ZtKZ<^� ϯ�ŽĨ�ϰ� �Z� ϰϮϱ� ϱϳϮϱϬ� Ϯ͘ϱй� ϰ͘ϵй�
ϮϮ� ��Z��E�>>��t�d�ZtKZ<^� ϰ�ŽĨ�ϰ� �Z� ϰϮϱ� ϱϳϮϱϬ� Ϯ͘ϱй� ϰ͘ϵй�
Ϯϯ� �Ks�Z�t�d�ZtKZ<^� � �Z� ϭϴϬϬ� ϯϲϬ� ϳϬ͘ϲй� ϳϬ͘ϲй�

Ϯϰ�
&KZd�^D/d,�t�d�Z�

hd/>/d/�^� ϭ�ŽĨ�Ϯ� �Z� ϰϬϭϮϵ� ϱϯϳ� ϭϳ͘Ϭй� ϭϳ͘Ϭй�

Ϯϱ�
&KZd�^D/d,�t�d�Z�

hd/>/d/�^� Ϯ�ŽĨ�Ϯ� �Z� ϰϬϭϮϵ� ϭϳϭ� ϯϱ͘ϱй� ϯϱ͘ϱй�

Ϯϲ�
,�Z��Z�^WZ/E'^�t�d�Z�

^z^d�D� �� �Z� ϭϬϵϭϰ� ϭϲϯϭ� ϭ͘ϳй� ϭ͘ϳй�
Ϯϳ� :�^W�Z�t�d�ZtKZ<^� ϭ�ŽĨ�Ϯ� �Z� ϯϴϯ� ϭϴϱ� Ϯϲ͘ϴй� Ϯϲ͘ϵй�
Ϯϴ� :�^W�Z�t�d�ZtKZ<^� Ϯ�ŽĨ�Ϯ� �Z� ϯϴϯ� ϭϴϱ� Ϯϲ͘ϴй� Ϯϲ͘ϵй�

Ϯϵ�
D�Z/KE��KhEdz�Z�'�

t�d�Z��/^d� �� �Z� Ϯ� ϲϯϰϯ� ϭ͘ϱй� ϲ͘ϰй�

ϯϬ�
DKhEd�/E�s/�t�
t�d�ZtKZ<^� �� �Z� ϳϬϲϯ� ϭϭϯϵϱ� ϱ͘ϱй� ϵ͘ϳй�

ϯϭ� Dh>��ZZz�t�d�ZtKZ<^� �� �Z� ϭϲϬϴ� Ϯϵ� ϭϲ͘ϭй� ϭϲ͘ϭй�
ϯϮ� W�E'�hZE�t�d�ZtKZ<^� �� �Z� ϮϱϬϬ� ϭϵϮϵ� ϭ͘ϱй� ϭ͘ϱй�
ϯϯ� W�Z/^�t�d�ZtKZ<^� �� �Z� ϰϰϳϯ� ϲϭ� ϱϲ͘ϰй� ϱϲ͘ϱй�
ϯϰ� ^��Z�z�t�d�ZtKZ<^� �� �Z� ϮϮϬϯϲ� ϮϰϮϴ� ϭ͘Ϯй� ϭ͘Ϯй�

ϯϱ�
^/>K�D�^WZ/E'^�
t�d�ZtKZ<^� �� �Z� ϭϲϳϲϳ� ϲϰϵ� ϯ͘ϭй� ϯ͘ϭй�

ϯϲ�
^Khd,^/���Wh��t�d�Z�

�hd,KZ/dz� �� �Z� ϴϴϮϳ� ϭϮϬϳϲ� ϱ͘Ϯй� ϵ͘ϭй�

ϯϳ�
^h�/��K������Dz�

t�d�ZtKZ<^� �� �Z� ϮϱϬ� ϯϮϮ� ϭϬ͘ϳй� ϭϬ͘ϳй�
ϯϴ� d,��/EE��d�>K^d��Z/�'�� �� �Z� Ϯϱ� ϭϯϮϮ� ϱ͘ϵй� ϲ͘Ϭй�
ϯϵ� h^&^��>�E�,�Z�� �� �Z� Ϯϱ� ϴϯ� ϵϯ͘Ϭй� ϵϯ͘ϭй�
ϰϬ� h^&^�'hEE�Z�WKK>� �� �Z� Ϯϱ� ϴϯ� ϵϯ͘Ϭй� ϵϯ͘ϭй�
ϰϭ� h^&^�t,/d��ZK�<� �� �Z� ϯϱ� ϰϵϰ� ϳϴ͘ϰй� ϳϴ͘ϱй�

	$POUJOVFE
�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

���

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
KǌĂƌŬ�E&��
ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϰϮ�
t�'KE�t,��>�
Z�^d�hZ�Ed� �� �Z� ϭϱϬ� ϱϳϵϰ� ϭ͘ϲй� ϲ͘Ϭй�

ϰϯ� t,/d��Z/s�Z���DW'ZKhE�� �� �Z� ϮϱϬ� ϲϰϳϮ� ϭ͘ϰй� ϲ͘Ϯй�

ϰϰ�
��>>���,�^^��t�d�Z�

�/^dZ/�d� �� >�� ϭϳϯϵϭ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�

ϰϱ�
��>�KhZ�t�d�ZtKZ<^�

�/^d� �� >�� Ϯϲϲϲ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϰϲ� �KD/EK�^h'�Z� �� >�� ϯϲϬ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϰϳ� �Kt�h^�͕�>���/s/^/KE� �� >�� ϯϵϲϬ� ϳϲϲϲϮϴ� Ϭ͘ϯй� ϰ͘ϵй�
ϰϴ� ��:�&&�Z^KE�tt��/^d�EK�ϭ� �� >�� ϯϬϴϯϲϮ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϰϵ� &�ZZ/��z��dKtE�K&� �� >�� ϯϲϵϴ� ϳϲϯϬϲϰ� Ϭ͘ϯй� ϰ͘ϵй�
ϱϬ� 'Z�D�Z�z�t�d�ZtKZ<^� �� >�� ϮϴϬϬ� ϳϲϲϳϯϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϱϭ� 'Z�dE��t�d�ZtKZ<^� �� >�� ϭϳϱϬϬ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϱϮ� >hd�,�Z�t�d�ZtKZ<^� �� >�� ϰϳϴϭ� ϳϲϲϳϯϯ� Ϭ͘ϯй� ϰ͘ϵй�

ϱϯ�
D�Z�d,KE�W�dZK>�hD�

�KDW�Ez�>>�� �� >�� ϴϭϳ� ϳϲϲϳϯϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϱϰ� E�t�KZ>��E^���>'/�Z^�tt� ϭ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϱϱ� E�t�KZ>��E^���>'/�Z^�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�

ϱϲ�
E�t�KZ>��E^����ZZK>>dKE�

tt� ϭ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�

ϱϳ�
E�t�KZ>��E^����ZZK>>dKE�

tt� Ϯ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϱϴ� EKZ�E����>hD/E�͕�>>�� �� >�� ϱϬϬ� ϳϲϲϳϯϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϱϵ� KZD�d��KZWKZ�d/KE� �� >�� ϲϱ� ϳϲϲϳϯϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϲϬ� WK/Ed����>��,��,��t�^� �� >�� ϭϰϬϬ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϲϭ� WKZd�^h>W,hZ�t�d�Z��/^d� ϭ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϲϲϴϵϲ� Ϭ͘ϯй� ϰ͘ϵй�
ϲϮ� WKZd�^h>W,hZ�t�d�Z��/^d� Ϯ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϲϯ� ^,�>>��,�D/��>��KDW�Ez� �� >�� ϲϳϱ� ϳϲϲϳϯϯ� Ϭ͘ϯй� ϰ͘ϵй�

ϲϰ�
^d���ZE�Z��W�Z�
t�d�ZtKZ<� �� >�� ϯϯϬϬϬ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�

ϲϱ�
^d��,�Z>�^�t�d�Z��/^d�EK�

ϭ���� �� >�� Ϯϵϱϭϳ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�

ϲϲ�
^d��,�Z>�^�t�d�Z��/^d�EK�

Ϯ�t�� �� >�� ϯϭϰϴϱ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϲϳ� ^d�:�D�^�t�d�Z��/^d�EK�ϭ� �� >�� ϲϭϮϬ� ϳϲϲϳϯϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϲϴ� ^d�:�D�^�t�d�Z��/^d�EK�Ϯ� �� >�� ϵϬϬϬ� ϳϲϲϳϯϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϲϵ� ^d�:K,E�t�d�Z��/^d�EK�ϭ� �� >�� ϭϰϲϳϬ� ϳϲϲϳϯϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϳϬ� ^d�:K,E�t�d�Z��/^d�EK�Ϯ� �� >�� ϯϳϬϮ� ϳϲϲϳϯϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϳϭ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� ϭ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϳϮ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� Ϯ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϳϯ� t�^dt�'K�t�d�ZtKZ<^� �� >�� ϴϱϯϰ� ϳϲϲϴϰϯ� Ϭ͘ϯй� ϰ͘ϵй�
ϳϰ� �hZEd����/E�Zt�� �� K<� ϮϬϴ� ϭϱϴϱ� ϭ͘ϰй� ϭ͘ϰй�

ϳϱ�
�,�ZK<����K�Zt��η�Ϯ�

;<�z^Ϳ� �� K<� ϭϰϵϯ� ϭϱϮϳ� ϭ͘ϰй� ϭ͘ϰй�
ϳϲ� �,�ZK<����K�Zt��ηϭϯ� �� K<� ϭϲϰϬ� ϭϱϮϳ� ϭ͘ϰй� ϭ͘ϰй�

ϳϳ�
��^d���EdZ�>�K<>��t�d�Z�

�hd,� �� K<� ϭϮϬϬ� ϭϱϴϱ� ϭ͘ϰй� ϭ͘ϰй�
ϳϴ� &/E�Θ�&��d,�Z�Z�^KZd� �� K<� ϭϱϬ� ϭϱϴϱ� ϭ͘ϰй� ϭ͘ϰй�

ϳϵ�
&>/Ed�Z/�'��ZhZ�>�t�d�Z�

�/^dZ/�d� ϭ�ŽĨ�Ϯ� K<� ϳϱϬ� ϴϱϵ� Ϯ͘ϯй� Ϯ͘ϯй�

2]DUN�1DWLRQDO�)RUHVW�LQ�$UNDQVDV
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�2]DUN�1DWLRQDO�)RUHVW����RI���SDJHV�

	$POUJOVFE
�
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���

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
KǌĂƌŬ�E&��
ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϴϬ�
&>/Ed�Z/�'��ZhZ�>�t�d�Z�

�/^dZ/�d� Ϯ�ŽĨ�Ϯ� K<� ϳϱϬ� ϴϱϵ� Ϯ͘ϯй� Ϯ͘ϯй�
ϴϭ� 'KZ��Wt�� �� K<� ϭϲϴϴ� ϭϱϴϱ� ϭ͘ϰй� ϭ͘ϰй�
ϴϮ� >Z���;�,/�<�E��Z��<Ϳ� �� K<� ϮϳϮ� ϭϱϴϱ� ϭ͘ϰй� ϭ͘ϰй�
ϴϯ� >Z���;>�<�tKK�Ϳ� �� K<� ϮϬϬ� ϭϱϮϳ� ϭ͘ϰй� ϭ͘ϰй�
ϴϰ� >Z���;t/>���dͿ� �� K<� ϮϬϬ� ϭϱϮϳ� ϭ͘ϰй� ϭ͘ϰй�
ϴϱ� >Z���;tKK�,�s�EͿ� �� K<� ϮϬϬ� ϭϱϴϱ� ϭ͘ϰй� ϭ͘ϰй�
ϴϲ� DKE'K>�^�t�d�Z�^z^d�D� �� K<� ϯϬ� ϭϱϴϱ� ϭ͘ϰй� ϭ͘ϰй�
ϴϳ� W�dd/d���z�Z�^KZd� �� K<� ϯϬ� ϭϱϮϳ� ϭ͘ϰй� ϭ͘ϰй�
ϴϴ� W�dd/d�Dd�t�d�Z� �� K<� ϵϬ� ϭϱϮϳ� ϭ͘ϰй� ϭ͘ϰй�
ϴϵ� ^�YhKz�,��K�Zt��η�ϱ� �� K<� ϭϬϳϱ� ϭϲϯϬ� ϭ͘ϯй� ϭ͘ϯй�

ϵϬ�
^�YhKz�,��KhEdz�t�d�Z�

�^^K�� �� K<� ϭϯϰϲϬ� ϭϱϴϱ� ϭ͘ϰй� ϭ͘ϰй�
ϵϭ� ^W�ZZKt,�t<���DW� �� K<� ϮϬϬ� ϵϰϭ� Ϯ͘ϭй� Ϯ͘ϭй�
ϵϮ� ^d/>t�>>� �� K<� ϭϬϵϮ� ϭϲϬ� ϭ͘Ϭй� ϭ͘Ϭй�
ϵϯ� d�,>�Yh�,�Wt�� �� K<� ϭϰϰϱϴ� ϵϳϭ� Ϯ͘ϭй� Ϯ͘ϭй�
ϵϰ� d�E</>>�Z��Yh��W�Z<� �� K<� ϭϱϬ� ϭϱϴϱ� ϭ͘ϰй� ϭ͘ϰй�
ϵϱ� d�E</>>�Z�hd/>/dz��K� �� K<� ϴϲϬ� ϭϱϴϱ� ϭ͘ϰй� ϭ͘ϰй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�KǌĂƌŬ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�
� � �

2]DUN�1DWLRQDO�)RUHVW�LQ�$UNDQVDV
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�2]DUN�1DWLRQDO�)RUHVW����RI���SDJHV�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

3LVJDK�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD
3LVJDK�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV��

UHFHLYLQJ�PRUH�WKDQ�����DQQXDO�ZDWHU�VXSSO\�IURP�3LVJDK�1DWLRQDO�)RUHVW
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���

3LVJDK�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�3LVJDK�1DWLRQDO�)RUHVW����RI���SDJHV�

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
WŝƐŐĂŚ�E&��

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϭ� �>��Zds/>>��hd/>/d/�^��K�Z�� � �>� ϯϬϭϴϲ� ϯϯϳϰϯ� Ϯ͘ϲй� ϭϯ͘ϴй�
Ϯ� �Z���t�d�Z�tKZ<^��K�Z�� � �>� ϭϳϱϳϲ� ϯϰϬϬϮ� Ϯ͘ϲй� ϭϯ͘ϳй�
ϯ� �Z/�'�WKZd�hd/>/d/�^��K�Z�� � �>� ϲϬϬϬ� ϯϭϰϴϬ� Ϯ͘ϴй� ϭϰ͘ϳй�

ϰ� �,�ZK<���t�d�Z�Θ�'�^�
��W�ZdD�Ed� � �>� ϮϮϱϬ� ϰϰϯϮϰ� Ϯ͘Ϭй� ϭϬ͘ϲй�

ϱ� �K>��Zd��KhEdz�ZhZ�>�
t�d�Z�^z^d�D� � �>� ϭϬϳϯϭ� ϰϰϮϮϮ� Ϯ͘Ϭй� ϭϬ͘ϲй�

ϲ� ����dhZ�;DhE/�/W�>�
hd/>/d/�^��K�Z��K&Ϳ� � �>� ϳϳϭϬϬ� ϯϳϳϳϭ� Ϯ͘ϯй� ϭϮ͘ϰй�

ϳ� ��<�>�Ͳ:��<^KE�t�d�Z�
^hWW>z��/^dZ/�d� � �>� ϰϬ� ϯϭϲϵϴ� Ϯ͘ϴй� ϭϰ͘ϲй�

ϴ� &>KZ�E���t�d�ZͲ
t�^d�t�d�Z���W�ZdD�Ed� ϭ�ŽĨ�Ϯ� �>� ϭϲϳϮϱ� ϰϯϯϮϳ� Ϯ͘Ϭй� ϭϬ͘ϴй�

ϵ� &>KZ�E���t�d�ZͲ
t�^d�t�d�Z���W�ZdD�Ed� Ϯ�ŽĨ�Ϯ� �>� ϭϲϳϮϱ� ϰϯϯϮϳ� Ϯ͘Ϭй� ϭϬ͘ϴй�

ϭϬ� &KZd�W�zE��t�d�Z�tKZ<^�
�K�Z�� � �>� ϳϮϰϴ� ϯϮϳϴϵ� Ϯ͘ϳй� ϭϰ͘Ϯй�

ϭϭ� 'Z��E,/>>�t�d�Z�Θ�&/Z��WZK�
�hd,KZ/dz� ϭ�ŽĨ�Ϯ� �>� ϯϴϱϱ� ϰϯϯϮϳ� Ϯ͘Ϭй� ϭϬ͘ϴй�

ϭϮ� 'Z��E,/>>�t�d�Z�Θ�&/Z��WZK�
�hd,KZ/dz� Ϯ�ŽĨ�Ϯ� �>� ϯϴϱϱ� ϰϯϯϮϳ� Ϯ͘Ϭй� ϭϬ͘ϴй�

ϭϯ� 'hEd�Z^s/>>��t�d�Z�tKZ<^�
Θ�^�t�Z��K�Z�� ϭ�ŽĨ�Ϯ� �>� ϲϯϳϱ� ϯϰϬϬϮ� Ϯ͘ϲй� ϭϯ͘ϳй�

ϭϰ� 'hEd�Z^s/>>��t�d�Z�tKZ<^�
Θ�^�t�Z��K�Z�� Ϯ�ŽĨ�Ϯ� �>� ϲϯϳϱ� ϯϰϬϬϮ� Ϯ͘ϲй� ϭϯ͘ϳй�

ϭϱ� ,hEd^s/>>��hd/>/d/�^� ϭ�ŽĨ�Ϯ� �>� ϯϭϯϭϬ� ϯϱϳϮϮ� Ϯ͘ϰй� ϭϯ͘Ϭй�
ϭϲ� ,hEd^s/>>��hd/>/d/�^� Ϯ�ŽĨ�Ϯ� �>� ϯϭϯϭϬ� ϯϲϴϴϵ� Ϯ͘ϰй� ϭϮ͘ϲй�

ϭϳ�
>/D�^dKE���KhEdz�t�d�Z�

^z^d�D� � �>� ϭϰϲϮϱ� ϯϳϵϲϰ� Ϯ͘ϯй� ϭϮ͘ϯй�
ϭϴ� EKZd,�D�Z^,�>>�hd/>/d/�^� ϭ�ŽĨ�Ϯ� �>� ϲϭϴϱ� ϯϰϬϬϮ� Ϯ͘ϲй� ϭϯ͘ϳй�
ϭϵ� EKZd,�D�Z^,�>>�hd/>/d/�^� Ϯ�ŽĨ�Ϯ� �>� ϲϭϴϱ� ϯϰϬϬϮ� Ϯ͘ϲй� ϭϯ͘ϳй�

ϮϬ�
EKZd,��^d��>���D��t�d�Z�

^z^d�D� ϭ�ŽĨ�ϯ� �>� ϵϯϳϱ� ϯϮϳϴϵ� Ϯ͘ϳй� ϭϰ͘Ϯй�

Ϯϭ�
EKZd,��^d��>���D��t�d�Z�

^z^d�D� Ϯ�ŽĨ�ϯ� �>� ϵϯϳϱ� ϯϮϳϴϵ� Ϯ͘ϳй� ϭϰ͘Ϯй�

ϮϮ�
EKZd,��^d��>���D��t�d�Z�

^z^d�D� ϯ�ŽĨ�ϯ� �>� ϵϯϳϱ� ϯϯϳϰϯ� Ϯ͘ϲй� ϭϯ͘ϴй�
Ϯϯ� ^�Kdd^�KZK�t�d�Z�tKZ<^� ϭ�ŽĨ�Ϯ� �>� ϭϬϵϱϬ� ϯϮϳϴϵ� Ϯ͘ϳй� ϭϰ͘Ϯй�
Ϯϰ� ^�Kdd^�KZK�t�d�Z�tKZ<^� Ϯ�ŽĨ�Ϯ� �>� ϭϬϵϱϬ� ϯϮϳϴϵ� Ϯ͘ϳй� ϭϰ͘Ϯй�

Ϯϱ�
^��d/KEͲ�hddKE�t�d�Z�

^z^d�D� � �>� ϯϮϲϴϮ� ϯϮϳϴϵ� Ϯ͘ϳй� ϭϰ͘Ϯй�

Ϯϲ�
^,�&&/�>��hd/>/d/�^�

��W�ZdD�Ed� � �>� ϭϰϱϳϰ� ϰϰϮϮϮ� Ϯ͘Ϭй� ϭϬ͘ϲй�

Ϯϳ�
h^��ZDz��s/�d/KE�Θ�D/^^/>��

�KDD�E�� ϭ�ŽĨ�Ϯ� �>� ϭϰϮϱϬ� ϯϱϳϮϮ� Ϯ͘ϰй� ϭϯ͘Ϭй�

Ϯϴ�
h^��ZDz��s/�d/KE�Θ�D/^^/>��

�KDD�E�� Ϯ�ŽĨ�Ϯ� �>� ϭϰϮϱϬ� ϯϱϳϮϮ� Ϯ͘ϰй� ϭϯ͘Ϭй�

Ϯϵ�
t�^d�DKZ'�EͲ��^d�

>�tZ�E���t�d�Z��hd,KZ/d� � �>� ϮϲϭϯϬ� ϯϴϬϵϳ� Ϯ͘ϯй� ϭϮ͘ϯй�

ϯϬ�
t/^���>>Kz^�>>��t�d�Z�

^z^d�D� � �>� ϮϰϬϬ� ϰϯϯϮϳ� Ϯ͘Ϭй� ϭϬ͘ϴй�
ϯϭ� W��h��,�t�d�Z�tKZ<^� ϭ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϮϵϳϰϵϮ� Ϭ͘ϯй� ϰ͘Ϯй�
ϯϮ� W��h��,�t�d�Z�tKZ<^� Ϯ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϵϳ� ϭ͘ϱй� ϴ͘ϯй�
ϯϯ� W��h��,�t�d�Z�tKZ<^� ϯ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϵϳ� ϭ͘ϱй� ϴ͘ϯй�
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5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

���

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
WŝƐŐĂŚ�E&��

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϯϰ� W��h��,�t�d�Z�tKZ<^� ϰ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϵϳ� ϭ͘ϱй� ϴ͘ϯй�
ϯϱ� W��h��,�t�d�Z�tKZ<^� ϱ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϵϳ� ϭ͘ϱй� ϴ͘ϯй�
ϯϲ� h^��EZ/�,D�Ed��KZW� � <z� ϮϬϬϬ� Ϯϵϳϴϱϳ� Ϭ͘ϯй� ϰ͘Ϯй�
ϯϳ� ��>>���,�^^��t�d�Z��/^dZ/�d� � >�� ϭϳϯϵϭ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϯϴ� ��>�KhZ�t�d�ZtKZ<^��/^d� � >�� Ϯϲϲϲ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϯϵ� �KD/EK�^h'�Z� � >�� ϯϲϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϰϬ� �Kt�h^�͕�>���/s/^/KE� � >�� ϯϵϲϬ� ϳϳϮϭϴϮ� Ϭ͘ϭй� ϰ͘ϵй�
ϰϭ� ��:�&&�Z^KE�tt��/^d�EK�ϭ� � >�� ϯϬϴϯϲϮ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϰϮ� &�ZZ/��z��dKtE�K&� � >�� ϯϲϵϴ� ϳϲϴϲϭϲ� Ϭ͘ϭй� ϰ͘ϵй�
ϰϯ� 'Z�D�Z�z�t�d�ZtKZ<^� � >�� ϮϴϬϬ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϰϰ� 'Z�dE��t�d�ZtKZ<^� � >�� ϭϳϱϬϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϰϱ� >hd�,�Z�t�d�ZtKZ<^� � >�� ϰϳϴϭ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϰϲ�
D�Z�d,KE�W�dZK>�hD�

�KDW�Ez�>>�� � >�� ϴϭϳ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϰϳ� E�t�KZ>��E^���>'/�Z^�tt� ϭ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϰϴ� E�t�KZ>��E^���>'/�Z^�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϰϵ�
E�t�KZ>��E^����ZZK>>dKE�

tt� ϭ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϱϬ�
E�t�KZ>��E^����ZZK>>dKE�

tt� Ϯ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϱϭ� EKZ�E����>hD/E�͕�>>�� � >�� ϱϬϬ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϱϮ� KZD�d��KZWKZ�d/KE� � >�� ϲϱ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϱϯ� WK/Ed����>��,��,��t�^� � >�� ϭϰϬϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϱϰ� WKZd�^h>W,hZ�t�d�Z��/^d� ϭ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϱϱ� WKZd�^h>W,hZ�t�d�Z��/^d� Ϯ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϳϮϰϱϭ� Ϭ͘ϭй� ϰ͘ϵй�
ϱϲ� ^,�>>��,�D/��>��KDW�Ez� � >�� ϲϳϱ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϱϳ�
^d���ZE�Z��W�Z�
t�d�ZtKZ<� � >�� ϯϯϬϬϬ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϱϴ�
^d��,�Z>�^�t�d�Z��/^d�EK�ϭ�

��� � >�� Ϯϵϱϭϳ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϱϵ�
^d��,�Z>�^�t�d�Z��/^d�EK�Ϯ�

t�� � >�� ϯϭϰϴϱ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϲϬ� ^d�:�D�^�t�d�Z��/^d�EK�ϭ� � >�� ϲϭϮϬ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϲϭ� ^d�:�D�^�t�d�Z��/^d�EK�Ϯ� � >�� ϵϬϬϬ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϲϮ� ^d�:K,E�t�d�Z��/^d�EK�ϭ� � >�� ϭϰϲϳϬ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϲϯ� ^d�:K,E�t�d�Z��/^d�EK�Ϯ� � >�� ϯϳϬϮ� ϳϳϮϮϴϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϲϰ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� ϭ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϲϱ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� Ϯ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�
ϲϲ� t�^dt�'K�t�d�ZtKZ<^� � >�� ϴϱϯϰ� ϳϳϮϯϵϴ� Ϭ͘ϭй� ϰ͘ϵй�

ϲϳ�
^,KZd��K>�D�E�W�Z<ͲE�^��

W>�Ed� ϭ�ŽĨ�Ϯ� D^� ϱϯϯ� ϰϲϭϭϱ� ϭ͘ϵй� ϭϬ͘Ϯй�

ϲϴ�
^,KZd��K>�D�E�W�Z<ͲE�^��

W>�Ed� Ϯ�ŽĨ�Ϯ� D^� ϱϯϯ� ϰϲϰϵϰ� ϭ͘ϵй� ϭϬ͘ϭй�
ϲϵ� �>��D�Z>�͕��/dz�K&� ϭ�ŽĨ�Ϯ� E�� ϴϮϱϬ� ϰϰϬϳ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�
ϳϬ� �>��D�Z>�͕��/dz�K&� Ϯ�ŽĨ�Ϯ� E�� ϴϮϱϬ� ϰϳϯϱ� ф�Ϭ͘Ϭϱй� Ϭ͘ϳй�

ϳϭ�
�E^KE��KhEdz�t�d�Z�

^z^d�D� � E�� ϭϯϬϬϬ� ϲϱϰϲ� ф�Ϭ͘Ϭϱй� Ϭ͘ϴй�
ϳϮ� �^,�s/>>���/dz�K&� ϭ�ŽĨ�Ϯ� E�� ϮϰϴϲϬ� ϭϰϭ� ϳϱ͘ϰй� ϳϱ͘ϱй�
ϳϯ� �^,�s/>>���/dz�K&� Ϯ�ŽĨ�Ϯ� E�� ϮϰϴϲϬ� ϭϯϬ� ϭ͘ϳй� ϭ͘ϳй�
ϳϰ� ����,�DKhEd�/E͕�dKtE�K&� ϭ�ŽĨ�Ϯ� E�� ϭϮϬϵ� ϯϰϮ� Ϭ͘ϵй� ϲ͘ϵй�
ϳϱ� ����,�DKhEd�/E͕�dKtE�K&� Ϯ�ŽĨ�Ϯ� E�� ϭϮϬϵ� ϯϰϮ� Ϭ͘ϵй� ϲ͘ϵй�
ϳϲ� ��>DKEd͕��/dz�K&� � E�� ϭϬϬϳϲ� ϮϯϲϮ� ϭϱ͘ϵй� ϭϲ͘Ϭй�
ϳϳ� �Z�s�Z�͕��/dz�K&� � E�� ϴϳϬϬ� ϯϳ� ϲϯ͘ϭй� ϲϯ͘ϭй�
ϳϴ� �hZE^s/>>�͕�dKtE�K&� ϭ�ŽĨ�Ϯ� E�� ϭϵϳϱ� ϭϭϮ� ϭϬ͘ϱй� ϭϬ͘ϱй�

3LVJDK�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�3LVJDK�1DWLRQDO�)RUHVW����RI���SDJHV�
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���

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
WŝƐŐĂŚ�E&��

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϳϵ� �hZE^s/>>�͕�dKtE�K&� Ϯ�ŽĨ�Ϯ� E�� ϭϵϳϱ� ϭϭϮ� ϭϬ͘ϱй� ϭϬ͘ϱй�
ϴϬ� ��EdKE͕�dKtE�K&� � E�� ϳϬϱϬ� Ϯϲϵ� ϱϯ͘ϯй� ϱϯ͘ϯй�

ϴϭ�
�,�Z>Kdd�ͲD��<>�E�hZ'�

hd/>/dz� ϭ�ŽĨ�Ϯ� E�� ϯϵϰϬϵϱ� ϮϭϬϲ� ϭϳ͘ϵй� ϭϳ͘ϵй�

ϴϮ�
�,�Z>Kdd�ͲD��<>�E�hZ'�

hd/>/dz� Ϯ�ŽĨ�Ϯ� E�� ϯϵϰϬϵϱ� Ϯϭϳϳ� ϭϳ͘ϯй� ϭϳ͘ϯй�
ϴϯ� ��>>�^͕�dKtE�K&� � E�� ϭϲϵϵ� Ϯϭϳϳ� ϭϳ͘ϯй� ϭϳ͘ϯй�
ϴϰ� ��s/�^KE�t�d�Z�/E�� � E�� ϭϮϮϴϴ� ϮϲϬϱ� Ϭ͘ϭй� Ϭ͘ϭй�

ϴϱ�
��s/���KhEdz�t�d�Z�

^z^d�D� � E�� ϴϯϴϬ� Ϯϭϳϱ� Ϭ͘ϭй� Ϭ͘ϭй�
ϴϲ� ��EdKE͕�dKtE�K&� � E�� ϯϬϴϬ� ϰϰϬϳ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�
ϴϳ� 'Z�E/d��&�>>^͕�dKtE�K&� � E�� ϲϮϱϬ� ϭϯϮϲ� Ϯϴ͘ϰй� Ϯϴ͘ϰй�
ϴϴ� ,�E��Z^KEs/>>�͕��/dz�K&� ϭ�ŽĨ�ϯ� E�� ϭϬϵϬϬ� ϴϴ� ϴϰ͘ϭй� ϴϰ͘Ϯй�
ϴϵ� ,�E��Z^KEs/>>�͕��/dz�K&� Ϯ�ŽĨ�ϯ� E�� ϭϬϵϬϬ� ϭϰϭ� ϳϱ͘ϰй� ϳϱ͘ϱй�
ϵϬ� ,�E��Z^KEs/>>�͕��/dz�K&� ϯ�ŽĨ�ϯ� E�� ϭϬϵϬϬ� ϭϰϭ� ϳϱ͘ϰй� ϳϱ͘ϱй�
ϵϭ� ,/�<KZz��/dz�K&� � E�� ϱϱϳϵϭ� ϭϯϳϬ� Ϯϳ͘ϱй� Ϯϳ͘ϱй�
ϵϮ� :KE�^s/>>�͕�dKtE�K&� � E�� ϯϬϭϮ� ϵϵϱ� Ϭ͘Ϯй� Ϭ͘Ϯй�
ϵϯ� </E'͕��/dz�K&� � E�� ϮϬϰϵϬ� ϭϵϮϯ� Ϭ͘ϭй� Ϭ͘ϭй�
ϵϰ� >�EK/Z͕��/dz�K&� � E�� ϭϵϱϬϬ� ϭϯϮϲ� Ϯϴ͘ϰй� Ϯϴ͘ϰй�
ϵϱ� >/E�K>E��KhEdz�tdW� � E�� ϮϰϰϲϬ� ϮϬϯϭ� ϭϴ͘ϱй� ϭϴ͘ϲй�
ϵϲ� >KE's/�t͕�dKtE�K&� � E�� ϭϮϰϰ� ϭϯϳϬ� Ϯϳ͘ϱй� Ϯϳ͘ϱй�
ϵϳ� D�Z/KE͕��/dz�K&� ϭ�ŽĨ�ϯ� E�� Ϯϴϴϯ� ϭϵϭ� ϰϮ͘ϴй� ϰϮ͘ϵй�
ϵϴ� D�Z/KE͕��/dz�K&� Ϯ�ŽĨ�ϯ� E�� Ϯϴϴϯ� ϭϱϴ� ϯϴ͘ϰй� ϯϴ͘ϱй�
ϵϵ� D�Z/KE͕��/dz�K&� ϯ�ŽĨ�ϯ� E�� Ϯϴϴϯ� ϭϱϴ� ϯϴ͘ϰй� ϯϴ͘ϱй�
ϭϬϬ� D�Z^�,/>>͕�dKtE�K&� ϭ�ŽĨ�Ϯ� E�� ϭϱϴϬ� ϰϱ� ϵ͘ϰй� ϵ͘ϰй�
ϭϬϭ� D�Z^�,/>>͕�dKtE�K&� Ϯ�ŽĨ�Ϯ� E�� ϭϱϴϬ� ϰϱ� ϵ͘ϰй� ϵ͘ϰй�

ϭϬϮ�
DKEd'KD�Zz��KhEdz�

t�d�Z�^z^d�D� � E�� ϭϰϮϱϬ� ϰϴϭϯ� ф�Ϭ͘Ϭϱй� Ϭ͘ϴй�
ϭϬϯ� DKKZ�^s/>>��dKtE�K&� � E�� ϯϬϯϯϵ� ϭϵϱϴ� ϭϵ͘Ϯй� ϭϵ͘ϯй�
ϭϬϰ� DKZ'�EdKE��/dz�K&� � E�� ϮϱϱϬϬ� ϳϯϵ� Ϯϯ͘ϳй� Ϯϯ͘ϴй�
ϭϬϱ� DKhEd�,K>>z͕��/dz�K&� � E�� ϭϯϲϱϲ� Ϯϭϳϳ� ϭϳ͘ϯй� ϭϳ͘ϯй�
ϭϬϲ� EKZtKK�͕�dKtE�K&� � E�� ϰϲϵϬ� ϰϴϭϯ� ф�Ϭ͘Ϭϱй� Ϭ͘ϴй�

ϭϬϳ�
Z/�,DKE���KhEdz�t�d�Z�

^z^d�D� � E�� ϴϰϳϬ� ϲϱϰϲ� ф�Ϭ͘Ϭϱй� Ϭ͘ϴй�
ϭϬϴ� Z/s�Z�WK/Ed���^d�d�^� ϭ�ŽĨ�Ϯ� E�� Ϯϯϲ� ϯϮϬϱ� ϭϭ͘ϳй� ϭϭ͘ϴй�
ϭϬϵ� Z/s�Z�WK/Ed���^d�d�^� Ϯ�ŽĨ�Ϯ� E�� Ϯϯϲ� ϯϮϬϱ� ϭϭ͘ϳй� ϭϭ͘ϴй�
ϭϭϬ� ^�>/^�hZzͲZKt�E� � E�� ϰϵϬϬϬ� Ϯϳϱϴ� Ϭ͘ϭй� Ϭ͘ϭй�
ϭϭϭ� ^WZh���W/E�͕�dKtE�K&� ϭ�ŽĨ�ϰ� E�� ϭϮϱϬ� ϭϲϲ� ϱ͘ϭй� ϱ͘ϭй�
ϭϭϮ� ^WZh���W/E�͕�dKtE�K&� Ϯ�ŽĨ�ϰ� E�� ϭϮϱϬ� ϭϵϰ� ϰ͘ϰй� ϰ͘ϰй�
ϭϭϯ� ^WZh���W/E�͕�dKtE�K&� ϯ�ŽĨ�ϰ� E�� ϭϮϱϬ� ϭϵϰ� ϰ͘ϰй� ϰ͘ϰй�
ϭϭϰ� ^WZh���W/E�͕�dKtE�K&� ϰ�ŽĨ�ϰ� E�� ϭϮϱϬ� ϭϵϰ� ϰ͘ϰй� ϰ͘ϰй�
ϭϭϱ� ^d�d�^s/>>�͕��/dz�K&� � E�� ϭϯϲϲϭ� ϭϳϯϲ� Ϯϭ͘ϳй� Ϯϭ͘ϳй�
ϭϭϲ� dZKhdD�E͕�dKtE�K&� ϭ�ŽĨ�ϯ� E�� ϵϬϮ� ϭϵϱϴ� ϭϵ͘Ϯй� ϭϵ͘ϯй�
ϭϭϳ� dZKhdD�E͕�dKtE�K&� Ϯ�ŽĨ�ϯ� E�� ϵϬϮ� ϭϵϱϴ� ϭϵ͘Ϯй� ϭϵ͘ϯй�
ϭϭϴ� dZKhdD�E͕�dKtE�K&� ϯ�ŽĨ�ϯ� E�� ϵϬϮ� ϭϵϱϴ� ϭϵ͘Ϯй� ϭϵ͘ϯй�
ϭϭϵ� dtK�Z/s�Z^�hd/>/d/�^� � E�� ϰϬϮϱϱ� Ϯϭϳϳ� ϭϳ͘ϯй� ϭϳ͘ϯй�
ϭϮϬ� s�>��^�͕�dKtE�K&� � E�� ϭϯϳϬϬ� ϭϮϵϰ� Ϯϵ͘ϭй� Ϯϵ͘ϭй�
ϭϮϭ� t��s�Zs/>>�͕�dKtE�K&� � E�� ϮϴϬϬ� ϭϲϰ� ϭϴ͘Ϯй� ϭϴ͘Ϯй�
ϭϮϮ� t/><�^�KZK͕�dKtE�K&� � E�� ϯϰϭϯ� ϰϴϲ� Ϭ͘ϰй� Ϭ͘ϰй�
ϭϮϯ� t/E^dKEͲ^�>�D͕��/dz�K&� ϭ�ŽĨ�Ϯ� E�� ϱϮϭϮϵ� ϭϵϮϯ� Ϭ͘ϭй� Ϭ͘ϭй�
ϭϮϰ� t/E^dKEͲ^�>�D͕��/dz�K&� Ϯ�ŽĨ�Ϯ� E�� ϱϮϭϮϵ� Ϯϱϯϲ� Ϭ͘ϭй� Ϭ͘ϭй�

ϭϮϱ�
tKK�&/E�^�E/d�Zz�t�d�Z�

�E��^�t�Z� � E�� ϮϮϱϬ� ϯϱ� ϭ͘ϳй� ϭ͘ϳй�
ϭϮϲ� ��D��E��/dz�K&� � ^�� ϭϱϰϬϱ� ϰϳϱϴ� ϳ͘ϵй� ϳ͘ϵй�
ϭϮϳ� ��^^�dd�t�d�Z��K�ηϭ� � ^�� ϭϲϮϰ� ϰϳϱϴ� ϳ͘ϵй� ϳ͘ϵй�
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5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

���

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
WŝƐŐĂŚ�E&��

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϭϮϴ� ��d�t���Z/s�Z�tdW� � ^�� Ϯϱ� ϯϵϵϭ� ϵ͘ϰй� ϵ͘ϰй�
ϭϮϵ� �,�Z�t�dKtE�K&� � ^�� ϱϮϴϯ� ϳϮϯϳ� ф�Ϭ͘Ϭϱй� Ϭ͘ϳй�
ϭϯϬ� �,�^d�Z�D�dZK� � ^�� ϭϰϬϱϭ� ϰϱϰϰ� ϴ͘ϯй� ϴ͘ϯй�
ϭϯϭ� &>KZ�E����/dz�K&� � ^�� Ϯϯϱϵ� ϳϲϳϱ� ф�Ϭ͘Ϭϱй� Ϭ͘ϳй�
ϭϯϮ� '�t^�ͬt����D�t�E��<� ϭ�ŽĨ�Ϯ� ^�� ϴϰϰϳ� ϭϲϴϵϯ� ф�Ϭ͘Ϭϱй� Ϭ͘ϯй�
ϭϯϯ� '�t^�ͬt����D�t�E��<� Ϯ�ŽĨ�Ϯ� ^�� ϴϰϰϳ� ϭϲϴϵϯ� ф�Ϭ͘Ϭϱй� Ϭ͘ϯй�
ϭϯϰ� '^tΘ^�� ϭ�ŽĨ�Ϯ� ^�� ϴϱϱϲ� ϭϯϭϭϰ� ф�Ϭ͘Ϭϱй� Ϭ͘ϰй�
ϭϯϱ� '^tΘ^�� Ϯ�ŽĨ�Ϯ� ^�� ϴϱϱϲ� ϭϯϭϭϰ� ф�Ϭ͘Ϭϱй� Ϭ͘ϰй�
ϭϯϲ� /Es/^d��D�z� � ^�� ϭϬϬϬ� ϱϬϲϵ� ϳ͘ϰй� ϳ͘ϰй�

ϭϯϳ�
>�<��D�Z/KE�Z�'/KE�>�

t�d�Z�W>d� � ^�� Ϯϱ� ϭϰϯϵϰ� Ϯ͘ϲй� ϯ͘ϵй�
ϭϯϴ� >h'K&&��>'/E�t�d�Z��hd,� � ^�� ϭϴϱϯϬ� ϰϳϱϴ� ϳ͘ϵй� ϳ͘ϵй�
ϭϯϵ� ZK�<�,/>>��/dz�K&� � ^�� ϲϵϳϲϰ� ϯϯϴϱ� ϭϭ͘ϭй� ϭϭ͘ϭй�
ϭϰϬ� �h^,��ZKd,�Z^�ηϯ� � dE� ϯϮϯ� ϱϳϲϯ� ϭϱ͘ϭй� ϭϵ͘ϴй�
ϭϰϭ� ��D��E�t�d�Z���Wd� � dE� ϵϲϲϳ� ϱϰϴϯϲ� ϭ͘ϲй� ϴ͘ϲй�
ϭϰϮ� ��Z��Zs/�t�hd/>/dz��/^dZ/�d� ϭ�ŽĨ�ϯ� dE� ϯϲϬ� ϱϴϬ� Ϭ͘ϱй� ϭϭ͘ϰй�
ϭϰϯ� ��Z��Zs/�t�hd/>/dz��/^dZ/�d� Ϯ�ŽĨ�ϯ� dE� ϯϲϬ� ϱϴϬ� Ϭ͘ϱй� ϭϭ͘ϰй�
ϭϰϰ� ��Z��Zs/�t�hd/>/dz��/^dZ/�d� ϯ�ŽĨ�ϯ� dE� ϯϲϬ� ϱϴϬ� Ϭ͘ϱй� ϭϭ͘ϰй�
ϭϰϱ� �/Z�>��s�>>�z�dZ�/>�Z�W�Z<� � dE� ϱϬ� Ϯϯϲϱϲ� ϯ͘ϳй� ϭϯ͘ϵй�
ϭϰϲ� �>/&dKE�t�d�Z���Wd� � dE� ϯϴϯϬ� ϰϴϯϯϴ� ϭ͘ϴй� ϵ͘ϳй�
ϭϰϳ� ��zdKE�t�d�Z���Wd� � dE� ϮϭϮϯϱ� ϮϴϮϱϴ� ϯ͘ϭй� ϭϲ͘ϰй�
ϭϰϴ� ����dhZ�t�d�Z���Wd� ϭ�ŽĨ�Ϯ� dE� ϮϴϭϬ� Ϯϯϲϱϲ� ϯ͘ϳй� ϭϯ͘ϵй�
ϭϰϵ� ����dhZ�t�d�Z���Wd� Ϯ�ŽĨ�Ϯ� dE� ϮϴϭϬ� Ϯϯϲϱϲ� ϯ͘ϳй� ϭϯ͘ϵй�

ϭϱϬ�
�͘/͘��hWKEd͕�E�t�
:K,E^KEs/>>�� � dE� ϳϱϬ� ϱϰϵϮϯ� ϭ͘ϲй� ϴ͘ϱй�

ϭϱϭ� ��^d^/���hd/>/dz��/^dZ/�d� � dE� ϰϴϮϭϭ� Ϯϴϲϰϱ� ϯ͘Ϭй� ϭϲ͘Ϯй�
ϭϱϮ� �>/����d,dKE�t�d�Z���Wd� ϭ�ŽĨ�ϯ� dE� ϴϵϲϰ� ϭϲϰ� Ϭ͘Ϯй� ϯϵ͘Ϭй�
ϭϱϯ� �>/����d,dKE�t�d�Z���Wd� Ϯ�ŽĨ�ϯ� dE� ϴϵϲϰ� ϭϲϰ� Ϭ͘Ϯй� ϯϵ͘Ϭй�
ϭϱϰ� �>/����d,dKE�t�d�Z���Wd� ϯ�ŽĨ�ϯ� dE� ϴϵϲϰ� ϵϳϳ� Ϭ͘ϯй� ϮϬ͘Ϯй�
ϭϱϱ� �Zt/E�hd/>/d/�^� � dE� ϯϭϭϯ� ϭϬϵϯ� ϭϯ͘ϱй� ϮϮ͘Ϯй�
ϭϱϲ� &�d�����zΖ^�D�Z/E�� � dE� ϯϰ� ϱϲϯϳϲ� ϭ͘ϱй� ϴ͘ϯй�
ϭϱϳ� &/Z^d�h���K&�,�t</E^��K͕ηϭ� ϭ�ŽĨ�Ϯ� dE� ϵϯϱϲ� ϯϮϬϭ� Ϭ͘ϭй� ϭϲ͘ϳй�
ϭϱϴ� &/Z^d�h���K&�,�t</E^��K͕ηϭ� Ϯ�ŽĨ�Ϯ� dE� ϵϯϱϲ� ϯϮϬϭ� Ϭ͘ϭй� ϭϲ͘ϳй�
ϭϱϵ� &/Z^d�h͘�͘�K&�,�Z�/E��KhEdz� � dE� ϲϲϲϵ� ϰϲϰϵϰ� ϭ͘ϵй� ϭϬ͘ϭй�

ϭϲϬ�
&/Z^d�hd/>��/^d�K&�<EKy�

�KhEd� ϭ�ŽĨ�Ϯ� dE� ϰϬϲϮϱ� ϭϭϲϴϮ� ϳ͘ϱй� ϭϰ͘ϰй�

ϭϲϭ�
&/Z^d�hd/>��/^d�K&�<EKy�

�KhEd� Ϯ�ŽĨ�Ϯ� dE� ϰϬϲϮϱ� ϭϭϲϴϮ� ϳ͘ϱй� ϭϰ͘ϰй�
ϭϲϮ� 'Z�^^,KWW�Z��Z��<�W͘h͘�͘� � dE� ϭϬϬ� ϮϴϮϱϴ� ϯ͘ϭй� ϭϲ͘ϰй�

ϭϲϯ�
'Z��E�s/>>��t�d�Z�Θ�>/',d�

�KDD� � dE� Ϯϰϯϲϭ� ϭϰϬϳ� ϭϬ͘ϱй� ϮϬ͘ϴй�

ϭϲϰ�
:�&&�Z^KE��/dz�t�d�Z�Θ�

^�t�Z��� ϭ�ŽĨ�Ϯ� dE� ϰϭϵϳ� ϯϴϭϰ� Ϭ͘ϭй� ϭϰ͘Ϭй�

ϭϲϱ�
:�&&�Z^KE��/dz�t�d�Z�Θ�

^�t�Z��� Ϯ�ŽĨ�Ϯ� dE� ϰϭϵϳ� ϯϴϭϰ� Ϭ͘ϭй� ϭϰ͘Ϭй�
ϭϲϲ� :K,E^KE��/dz�t�d�Z���Wd� � dE� ϰϳϵϵϴ� ϵϳϳ� Ϭ͘ϯй� ϮϬ͘Ϯй�
ϭϲϳ� :KE�^�KZKh',�t�d�Z���Wd� � dE� ϮϲϱϬϭ� ϭϭϴϱ� ϭϮ͘ϱй� Ϯϯ͘ϰй�
ϭϲϴ� </E'^WKZd�t�d�Z���Wd� � dE� ϵϭϰϵϵ� Ϯϯϲϱ� Ϭ͘ϭй� ϮϬ͘ϱй�
ϭϲϵ� </E'^dKE�t�d�Z�^z^d�D� � dE� ϰϱϰϳ� ϭϲϳϯϵ� ϱ͘Ϯй� ϭϴ͘ϳй�

ϭϳϬ�
<EKyͲ�,�WD�E�hd/>/dz�

�/^dZ/�d� � dE� ϯϬϲϵϭ� ϲϱϰϯ� ϭϯ͘ϯй� ϭϳ͘ϱй�

ϭϳϭ�
<EKys/>>��hd/>/d/�^��K�Z�Ͳ

<h�� � dE� Ϯϯϲϯϯϴ� ϭϭϰϵϯ� ϳ͘ϲй� ϭϰ͘ϲй�
ϭϳϮ� >�<�s/�t�hd/>/dz��/^dZ/�d� ϭ�ŽĨ�Ϯ� dE� ϳϬϮ� ϯϯϳϲ� Ϭ͘ϭй� ϭϱ͘ϵй�
ϭϳϯ� >�<�s/�t�hd/>/dz��/^dZ/�d� Ϯ�ŽĨ�Ϯ� dE� ϳϬϮ� ϯϯϳϲ� Ϭ͘ϭй� ϭϱ͘ϵй�

3LVJDK�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
WŝƐŐĂŚ�E&��

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϭϳϰ� >�EK/Z��/dz�hd/>/dz��K�Z�� ϭ�ŽĨ�Ϯ� dE� ϭϭϰϰϱ� ϭϲϰϬϭ� ϱ͘ϯй� ϭϵ͘ϭй�
ϭϳϱ� >�EK/Z��/dz�hd/>/dz��K�Z�� Ϯ�ŽĨ�Ϯ� dE� ϭϭϰϰϱ� ϭϲϰϬϭ� ϱ͘ϯй� ϭϵ͘ϭй�
ϭϳϲ� >Kh�KE�hd/>/d/�^��K�Z�� ϭ�ŽĨ�Ϯ� dE� ϲϭϰϭ� ϭϲϰϬϭ� ϱ͘ϯй� ϭϵ͘ϭй�
ϭϳϳ� >Kh�KE�hd/>/d/�^��K�Z�� Ϯ�ŽĨ�Ϯ� dE� ϲϭϰϭ� ϭϲϰϬϭ� ϱ͘ϯй� ϭϵ͘ϭй�

ϭϳϴ�
>hddZ�>>Ͳ�>�/E�Ͳ�KZZzdKE�

h͘�͘� � dE� ϭϳϲϬ� ϯϴϱϭ� Ϭ͘ϭй� ϭϯ͘ϵй�
ϭϳϵ� DKZZ/^dKtE�t�d�Z�^z^d�D� � dE� ϭϱϱϬϵ� ϯϲϰϲ� Ϭ͘ϭй� ϭϰ͘ϳй�

ϭϴϬ�
E�t�:K,E^KEs/>>��t�d�Z�

��Wd� � dE� ϮϲϬϮ� ϰϵϭϲϳ� ϭ͘ϴй� ϵ͘ϱй�
ϭϴϭ� E�tWKZd�hd/>/d/�^��K�Z�� � dE� ϮϱϬϯϳ� ϮϱϬϬ� Ϯϭ͘Ϭй� Ϯϰ͘ϱй�
ϭϴϮ� EKZd,��^d�<EKy�h��� � dE� ϮϭϬϰϴ� ϰϭϳϬ� Ϭ͘ϭй� ϭϮ͘ϴй�

ϭϴϯ�
W�Z^KE^�t�d�Z�
��W�ZdD�Ed� ϭ�ŽĨ�Ϯ� dE� ϮϬϯϴ� ϰϵϭϲϳ� ϭ͘ϴй� ϵ͘ϱй�

ϭϴϰ�
W�Z^KE^�t�d�Z�
��W�ZdD�Ed� Ϯ�ŽĨ�Ϯ� dE� ϮϬϯϴ� ϰϵϭϲϳ� ϭ͘ϴй� ϵ͘ϱй�

ϭϴϱ� W�Z^/��hd/>/dz��/^dZ/�d� � dE� ϰϰϭϰ� ϯϰϰϭ� Ϭ͘ϭй� ϭϱ͘ϲй�

ϭϴϲ�
W/'�KE�&KZ'��t�d�Z�

��W�ZdD�Ed� � dE� ϳϬϲϮ� ϱϳϲϯ� ϭϱ͘ϭй� ϭϵ͘ϴй�
ϭϴϳ� Z/s�Z^/�����d&/^,�,Kh^�� � dE� ϯϬ� ϯϬϬϳϰ� Ϯ͘ϵй� ϭϱ͘ϰй�
ϭϴϴ� ZK�<tKK��t�d�Z�^z^d�D� � dE� ϵϮϳϯ� ϮϯϭϯϮ� ϯ͘ϴй� ϭϰ͘Ϯй�
ϭϴϵ� ^�s/�Zs/>>��t�d�Z�^z^d�D� � dE� ϯϭϮϳϴ� ϲϰϱϳ� ϭϯ͘ϱй� ϭϳ͘ϳй�

ϭϵϬ�
^,��z�'ZKs��,�Z�KZ�

D�Z/E�� � dE� ϯϬ� Ϯϴϰϴϭ� ϯ͘ϭй� ϭϲ͘ϯй�
ϭϵϭ� ^/�D�hd/>/dz��/^dZ/�d� ϭ�ŽĨ�ϯ� dE� ϴϲϮ� ϵϳϳ� Ϭ͘ϯй� ϮϬ͘Ϯй�
ϭϵϮ� ^/�D�hd/>/dz��/^dZ/�d� Ϯ�ŽĨ�ϯ� dE� ϴϲϮ� ϵϳϳ� Ϭ͘ϯй� ϮϬ͘Ϯй�
ϭϵϯ� ^/�D�hd/>/dz��/^dZ/�d� ϯ�ŽĨ�ϯ� dE� ϴϲϮ� ϵϳϳ� Ϭ͘ϯй� ϮϬ͘Ϯй�

ϭϵϰ�
^Khd,�W/dd^�hZ'�t�d�Z�

^z^d�D� � dE� ϲϱϮϮ� ϯϭϰϴϬ� Ϯ͘ϴй� ϭϰ͘ϳй�
ϭϵϱ� ^WZ/E'��/dz�t�d�Z�^z^d�D� � dE� Ϯϱϱϰ� ϮϯϰϬϱ� ϯ͘ϳй� ϭϰ͘Ϭй�

ϭϵϲ�
^hZ'K/E^s/>>��hd/>/dz�

�/^dZ/�d� ϭ�ŽĨ�Ϯ� dE� ϭϭϳϵ� ϯϯϳϲ� Ϭ͘ϭй� ϭϱ͘ϵй�

ϭϵϳ�
^hZ'K/E^s/>>��hd/>/dz�

�/^dZ/�d� Ϯ�ŽĨ�Ϯ� dE� ϭϭϳϵ� ϯϯϳϲ� Ϭ͘ϭй� ϭϱ͘ϵй�

ϭϵϴ�
d�EEͲ�D�Z/��E�t�d�Z�

�KDW�Ez� � dE� ϭϴϱϵϭϬ� Ϯϵϵϰϵ� Ϯ͘ϵй� ϭϱ͘ϱй�
ϭϵϵ� t�dd^���Z�hd/>/dz��/^dZ/�d� ϭ�ŽĨ�ϯ� dE� ϯϳϮϯ� ϮϯϰϬϱ� ϯ͘ϳй� ϭϰ͘Ϭй�
ϮϬϬ� t�dd^���Z�hd/>/dz��/^dZ/�d� Ϯ�ŽĨ�ϯ� dE� ϯϳϮϯ� ϮϯϰϬϱ� ϯ͘ϳй� ϭϰ͘Ϭй�
ϮϬϭ� t�dd^���Z�hd/>/dz��/^dZ/�d� ϯ�ŽĨ�ϯ� dE� ϯϳϮϯ� ϮϯϰϬϱ� ϯ͘ϳй� ϭϰ͘Ϭй�

ϮϬϮ�
t�s�Z>z�t�d�Z�
��W�ZdD�Ed� � dE� ϭϵϯϱ� ϱϰϴϯϲ� ϭ͘ϲй� ϴ͘ϲй�

ϮϬϯ� t,/d��W/E��t�d�Z�^z^d�D� ϭ�ŽĨ�Ϯ� dE� ϭϬϱϳ� ϱϱϵϯ� ϭϱ͘ϲй� ϮϬ͘ϰй�
ϮϬϰ� t,/d��W/E��t�d�Z�^z^d�D� Ϯ�ŽĨ�Ϯ� dE� ϭϬϱϳ� ϱϱϵϯ� ϭϱ͘ϲй� ϮϬ͘ϰй�
ϮϬϱ� t/dd�hd/>/dz��/^dZ/�d� � dE� Ϯϰϵϴ� ϮϬϮϵ� ϳ͘ϯй� ϭϱ͘ϳй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�WŝƐŐĂŚ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�
� � �

3LVJDK�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�3LVJDK�1DWLRQDO�)RUHVW����RI���SDJHV�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

6DELQH�1DWLRQDO�)RUHVW�LQ�7H[DV
6DELQH�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�6DELQH�1DWLRQDO�)RUHVW
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�
dĂďůĞ��͘ϮϮͶ^ĂďŝŶĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ�

�
�
� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ�
ŶĂŵĞ�

/ŶƚĂŬĞ�ŶƵŵďĞƌ�
ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
^ĂďŝŶĞ�E&��

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� ��^KdK�W�Z/^,�t�d�Z�
tKZ<^��/^dZ/�d�ηϭ� � >�� ϭϲϲϬ� ϱϮϰϯ͘ϰ� Ϭ͘ϭй� Ϭ͘ϭй�

Ϯ� D�E^&/�>��t�d�Z�
^z^d�D� � >�� ϭϮϳϭ� ϱϮϰϯ͘ϰ� Ϭ͘ϭй� Ϭ͘ϭй�

ϯ� D�Ez�t�d�Z�^z^d�D͕�
�/dz�K&� � >�� ϭϭϰϰ� ϲϵϲϵ͘ϳ� Ϯ͘Ϭй� Ϯ͘Ϭй�

ϰ� W�E�>�dKE�t�d�Z�
�^^^K�/�d/KE� � >�� ϮϭϬϬ� ϳϬϯϭ͘ϯϭ� Ϯ͘ϭй� Ϯ͘ϭй�

ϱ� ^Khd,�dK>��K���E��
t�d�Z��/^dZ/�d� � >�� ϱϰϱϰ� ϳϰϮϲ͘ϱϵ� Ϯ͘ϯй� Ϯ͘ϯй�

ϲ� �/dz�K&����hDKEd�
t�d�Z�hd/>/dz���Wd� ϭ�ŽĨ�ϯ� dy� ϮϬϴϯϯ� ϭϭϮϳϬ͘ϲϭ� Ϭ͘Ϯй� ϰ͘ϲй�

ϳ� �/dz�K&����hDKEd�
t�d�Z�hd/>/dz���Wd� Ϯ�ŽĨ�ϯ� dy� ϮϬϴϯϯ� ϭϬϬϴϯ͘ϭ� Ϭ͘ϯй� ϱ͘ϭй�

ϴ� �/dz�K&����hDKEd�
t�d�Z�hd/>/dz���Wd� ϯ�ŽĨ�ϯ� dy� ϮϬϴϯϯ� ϭϬϬϴϯ͘ϭ� Ϭ͘ϯй� ϱ͘ϭй�

ϵ� �/dz�K&�,�DW,/>>� ϭ�ŽĨ�Ϯ� dy� ϭϬϮϱ� ϳϬϯϭ͘ϯϭ� Ϯ͘ϭй� Ϯ͘ϭй�

ϭϬ� �/dz�K&�,�DW,/>>� Ϯ�ŽĨ�Ϯ� dy� ϭϬϮϱ� ϳϬϯϭ͘ϯϭ� Ϯ͘ϭй� Ϯ͘ϭй�

ϭϭ� �/dz�K&�,hy>�z� � dy� ϮϮϮϲ� ϱϵϭϰ͘ϳϰ� Ϭ͘ϳй� Ϭ͘ϳй�

ϭϮ� �/dz�K&�ZK^���/dz� � dy� ϳϮϵ� ϭϭϯϱϴ͘ϳϮ� Ϭ͘Ϯй� ϰ͘ϱй�

ϭϯ� �/dz�K&�^�E��h'h^d/E�� ϭ�ŽĨ�Ϯ� dy� ϭϳϯϲ� ϴϱ͘ϱϵ� Ϯ͘ϭй� Ϯ͘ϭй�

ϭϰ� �/dz�K&�^�E��h'h^d/E�� Ϯ�ŽĨ�Ϯ� dy� ϭϳϯϲ� ϴϱ͘ϱϵ� Ϯ͘ϭй� Ϯ͘ϭй�

ϭϱ� �hWKEd�^��/E��Z/s�Z�
tKZ<^� ϭ�ŽĨ�Ϯ� dy� ϳϯϯ� ϭϭϲϮϵ͘ϭϳ� Ϯ͘ϱй� Ϯ͘ϱй�

ϭϲ� �hWKEd�^��/E��Z/s�Z�
tKZ<^� Ϯ�ŽĨ�Ϯ� dy� ϳϯϯ� ϭϭϲϮϵ͘ϭϳ� Ϯ͘ϱй� Ϯ͘ϱй�

ϭϳ� �>���D/EK���z�t�d�Z�
^z^d�D� � dy� ϯϲϯ� ϳϰϮϲ͘ϱϵ� Ϯ͘ϯй� Ϯ͘ϯй�

ϭϴ� '�D�t^�� ϭ�ŽĨ�ϯ� dy� ϯϰϱϱ� ϭϴϵ͘ϳϯ� ϯ͘ϲй� ϯ͘ϲй�

ϭϵ� '�D�t^�� Ϯ�ŽĨ�ϯ� dy� ϯϰϱϱ� ϱϰ͘ϭ� ϱ͘ϴй� ϱ͘ϴй�

ϮϬ� '�D�t^�� ϯ�ŽĨ�ϯ� dy� ϯϰϱϱ� ϱϰ͘ϭ� ϱ͘ϴй� ϱ͘ϴй�

Ϯϭ� W�E�>�dKE�,�Z�KZ� � dy� ϱϳϲ� ϳϬϯϭ͘ϯϭ� Ϯ͘ϭй� Ϯ͘ϭй�

ϮϮ� d����t/EE/��^dKt�>>� � dy� ϯϮϵϳ� ϭϬϬϴϯ͘ϭ� Ϭ͘ϯй� ϱ͘ϭй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�^ĂďŝŶĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�
� � �

6DELQH�1DWLRQDO�)RUHVW�LQ�7H[DV
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�6DELQH�1DWLRQDO�)RUHVW



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

6DP�+RXVWRQ�1DWLRQDO�)RUHVW�LQ�7H[DV
6DP�+RXVWRQ�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��

ZDWHU�IURP�6DP�+RXVWRQ�1DWLRQDO�)RUHVW
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�
dĂďůĞ��͘ϮϯͶ^Ăŵ�,ŽƵƐƚŽŶ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ�

�
� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ�
ŶĂŵĞ�

/ŶƚĂŬĞ�ŶƵŵďĞƌ�
ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
^Ăŵ�,ŽƵƐƚŽŶ�

E&�ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� ��zdKtE��Z���t�d�Z�
�hd,KZ/dz� � dy� ϭϱ� ϱϳϱϭ� ϯ͘ϵй� ϯ͘ϵй�

Ϯ� �/dz�K&���zdKtE� ϭ�ŽĨ�ϰ� dy� ϭϲϮϮϯ� ϱϴϵϭ� ϯ͘ϴй� ϯ͘ϵй�
ϯ� �/dz�K&���zdKtE� Ϯ�ŽĨ�ϰ� dy� ϭϲϮϮϯ� ϱϴϵϭ� ϯ͘ϴй� ϯ͘ϵй�
ϰ� �/dz�K&���zdKtE� ϯ�ŽĨ�ϰ� dy� ϭϲϮϮϯ� ϱϴϵϭ� ϯ͘ϴй� ϯ͘ϵй�
ϱ� �/dz�K&���zdKtE� ϰ�ŽĨ�ϰ� dy� ϭϲϮϮϯ� ϱϴϵϭ� ϯ͘ϴй� ϯ͘ϵй�
ϲ� �/dz�K&�,Kh^dKE� ϭ�ŽĨ�ϰ� dy� ϭϲϱϮϴ� ϭϱϯϬϲ� Ϭ͘Ϯй� Ϭ͘ϰй�
ϳ� �/dz�K&�,Kh^dKE� Ϯ�ŽĨ�ϰ� dy� ϭϲϱϮϴ� ϱϳϱϭ� ϯ͘ϵй� ϯ͘ϵй�
ϴ� �/dz�K&�,Kh^dKE� ϯ�ŽĨ�ϰ� dy� ϭϲϱϮϴ� ϯϰϮϲ� ϲ͘ϲй� ϲ͘ϲй�
ϵ� �/dz�K&�,Kh^dKE� ϰ�ŽĨ�ϰ� dy� ϭϲϱϮϴ� ϯϰϮϲ� ϲ͘ϲй� ϲ͘ϲй�

ϭϬ� �/dz�K&�,Kh^dKE�
��>>��h�tKK�^� � dy� ϳϵϱ� ϯϯϲϴ� ϲ͘ϳй� ϲ͘ϳй�

ϭϭ� �/dz�K&�,hD�>�� ϭ�ŽĨ�Ϯ� dy� Ϯϵϭϲ� ϯϯϲϴ� ϲ͘ϳй� ϲ͘ϳй�
ϭϮ� �/dz�K&�,hD�>�� Ϯ�ŽĨ�Ϯ� dy� Ϯϵϭϲ� ϯϯϲϴ� ϲ͘ϳй� ϲ͘ϳй�
ϭϯ� �/dz�K&�,hEd^s/>>�� ϭ�ŽĨ�ϲ� dy� ϲϰϮϱ� Ϯϱ� ϭϮ͘ϲй� ϭϮ͘ϲй�
ϭϰ� �/dz�K&�,hEd^s/>>�� Ϯ�ŽĨ�ϲ� dy� ϲϰϮϱ� Ϯϱ� ϭϮ͘ϲй� ϭϮ͘ϲй�
ϭϱ� �/dz�K&�,hEd^s/>>�� ϯ�ŽĨ�ϲ� dy� ϲϰϮϱ� Ϯϲϴ� ϭϯ͘ϲй� ϭϯ͘ϲй�
ϭϲ� �/dz�K&�,hEd^s/>>�� ϰ�ŽĨ�ϲ� dy� ϲϰϮϱ� Ϯϲϴ� ϭϯ͘ϲй� ϭϯ͘ϲй�
ϭϳ� �/dz�K&�,hEd^s/>>�� ϱ�ŽĨ�ϲ� dy� ϲϰϮϱ� Ϯϲϴ� ϭϯ͘ϲй� ϭϯ͘ϲй�
ϭϴ� �/dz�K&�,hEd^s/>>�� ϲ�ŽĨ�ϲ� dy� ϲϰϮϱ� ϵϬ� Ϯϱ͘ϰй� Ϯϱ͘ϰй�

ϭϵ� �KhEdZz�d�ZZ����
^h��/s/^/KE� ϭ�ŽĨ�ϯ� dy� ϱϭϯ� ϱϳϱϭ� ϯ͘ϵй� ϯ͘ϵй�

ϮϬ� �KhEdZz�d�ZZ����
^h��/s/^/KE� Ϯ�ŽĨ�ϯ� dy� ϱϭϯ� ϱϳϱϭ� ϯ͘ϵй� ϯ͘ϵй�

Ϯϭ� �KhEdZz�d�ZZ����
^h��/s/^/KE� ϯ�ŽĨ�ϯ� dy� ϱϭϯ� ϱϳϱϭ� ϯ͘ϵй� ϯ͘ϵй�

ϮϮ� �ZK^�z�Dh�� ϭ�ŽĨ�ϯ� dy� ϭϱϲϮ� ϯϱϭϱ� ϲ͘ϰй� ϲ͘ϱй�
Ϯϯ� �ZK^�z�Dh�� Ϯ�ŽĨ�ϯ� dy� ϭϱϲϮ� ϯϱϭϱ� ϲ͘ϰй� ϲ͘ϱй�
Ϯϰ� �ZK^�z�Dh�� ϯ�ŽĨ�ϯ� dy� ϭϱϲϮ� ϯϱϭϱ� ϲ͘ϰй� ϲ͘ϱй�

Ϯϱ� �Yh/^d�Z��,�D/��>^�
�,�EE�>s/�t� ϭ�ŽĨ�ϰ� dy� Ϯϲϯ� ϯϱϭϱ� ϲ͘ϰй� ϲ͘ϱй�

Ϯϲ� �Yh/^d�Z��,�D/��>^�
�,�EE�>s/�t� Ϯ�ŽĨ�ϰ� dy� Ϯϲϯ� ϯϱϭϱ� ϲ͘ϰй� ϲ͘ϱй�

Ϯϳ� �Yh/^d�Z��,�D/��>^�
�,�EE�>s/�t� ϯ�ŽĨ�ϰ� dy� Ϯϲϯ� ϯϱϭϱ� ϲ͘ϰй� ϲ͘ϱй�

Ϯϴ� �Yh/^d�Z��,�D/��>^�
�,�EE�>s/�t� ϰ�ŽĨ�ϰ� dy� Ϯϲϯ� ϯϱϭϱ� ϲ͘ϰй� ϲ͘ϱй�

Ϯϵ� �yyKE�DK�/>���zdKtE�
Z�&/E�Zz� � dy� ϳϬϬϬ� ϱϴϵϭ� ϯ͘ϴй� ϯ͘ϵй�

ϯϬ� ,�ZZ/^��KhEdz�Dh��ϯϰϰ� ϭ�ŽĨ�Ϯ� dy� ϭϯϯϮ� ϯϰϮϲ� ϲ͘ϲй� ϲ͘ϲй�
ϯϭ� ,�ZZ/^��KhEdz�Dh��ϯϰϰ� Ϯ�ŽĨ�Ϯ� dy� ϭϯϯϮ� ϯϰϮϲ� ϲ͘ϲй� ϲ͘ϲй�
ϯϮ� ,�ZZ/^��KhEdz�Dh��ϰϭϮ� � dy� Ϯϲϰϵ� ϯϰϮϲ� ϲ͘ϲй� ϲ͘ϲй�
ϯϯ� ,�ZZ/^��KhEdz�t�/��ϭ� ϭ�ŽĨ�Ϯ� dy� ϰϬϱϱ� ϱϳϱϭ� ϯ͘ϵй� ϯ͘ϵй�
ϯϰ� ,�ZZ/^��KhEdz�t�/��ϭ� Ϯ�ŽĨ�Ϯ� dy� ϰϬϱϱ� ϱϳϱϭ� ϯ͘ϵй� ϯ͘ϵй�
ϯϱ� ,�ZZ/^��KhEdz�t�/��Ϯϭ� � dy� ϯϳϰϲ� ϱϳϱϭ� ϯ͘ϵй� ϯ͘ϵй�
ϯϲ� E�tWKZd�Dh�� ϭ�ŽĨ�ϯ� dy� ϯϭϯϯ� ϯϱϭϱ� ϲ͘ϰй� ϲ͘ϱй�
ϯϳ� E�tWKZd�Dh�� Ϯ�ŽĨ�ϯ� dy� ϯϭϯϯ� ϯϱϭϱ� ϲ͘ϰй� ϲ͘ϱй�
ϯϴ� E�tWKZd�Dh�� ϯ�ŽĨ�ϯ� dy� ϯϭϯϯ� ϯϱϭϱ� ϲ͘ϰй� ϲ͘ϱй�

ϯϵ� d����t�^d�dZ��dD�Ed�
W>�Ed� � dy� ϭϴϮϳ� ϭϱϳϲϬ� Ϭ͘ϭй� Ϭ͘ϰй�

ϰϬ� t�d�ZtKK��Dh��ϭ� ϭ�ŽĨ�Ϯ� dy� ϱϮϰ� ϭϯϱϭϰ� Ϭ͘ϭй� Ϭ͘ϯй�
ϰϭ� t�d�ZtKK��Dh��ϭ� Ϯ�ŽĨ�Ϯ� dy� ϱϮϰ� ϭϯϱϭϰ� Ϭ͘ϭй� Ϭ͘ϯй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�^Ăŵ�,ŽƵƐƚŽŶ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘� �
� � �

6DP�+RXVWRQ�1DWLRQDO�)RUHVW�LQ�7H[DV
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�6DP�+RXVWRQ�1DWLRQDO�)RUHVW



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

6W��)UDQFLV�1DWLRQDO�)RUHVW�LQ�$UNDQVDV
6W��)UDQFLV�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��

ZDWHU�IURP�6W��)UDQFLV�1DWLRQDO�)RUHVW�
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6W��)UDQFLV�1DWLRQDO�)RUHVW�LQ�$UNDQVDV
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�6W��)UDQFLV�1DWLRQDO�)RUHVW

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
^ƚ͘�&ƌĂŶĐŝƐ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� ��>>���,�^^��t�d�Z��/^dZ/�d� � >�� ϭϳϯϵϭ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯ� ��>�KhZ�t�d�ZtKZ<^��/^d� � >�� Ϯϲϲϲ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϯ� �KD/EK�^h'�Z� � >�� ϯϲϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϰ� �Kt�h^�͕�>���/s/^/KE� � >�� ϯϵϲϬ� ϳϲϲϲϮϴ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϱ� ��:�&&�Z^KE�tt��/^d�EK�ϭ� � >�� ϯϬϴϯϲϮ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϲ� &�ZZ/��z��dKtE�K&� � >�� ϯϲϵϴ� ϳϲϯϬϲϰ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϳ� 'Z�D�Z�z�t�d�ZtKZ<^� � >�� ϮϴϬϬ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϴ� 'Z�dE��t�d�ZtKZ<^� � >�� ϭϳϱϬϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϵ� >hd�,�Z�t�d�ZtKZ<^� � >�� ϰϳϴϭ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϬ� D�Z�d,KE�W�dZK>�hD�
�KDW�Ez�>>�� � >�� ϴϭϳ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϭ� E�t�KZ>��E^���>'/�Z^�tt� ϭ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϮ� E�t�KZ>��E^���>'/�Z^�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϯ� E�t�KZ>��E^����ZZK>>dKE�
tt� ϭ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϰ� E�t�KZ>��E^����ZZK>>dKE�
tt� Ϯ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϱ� EKZ�E����>hD/E�͕�>>�� � >�� ϱϬϬ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϲ� KZD�d��KZWKZ�d/KE� � >�� ϲϱ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϳ� WK/Ed����>��,��,��t�^� � >�� ϭϰϬϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϴ� WKZd�^h>W,hZ�t�d�Z��/^d� ϭ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϭϵ� WKZd�^h>W,hZ�t�d�Z��/^d� Ϯ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϲϲϴϵϲ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϮϬ� ^,�>>��,�D/��>��KDW�Ez� �� >�� ϲϳϱ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϭ�
^d���ZE�Z��W�Z�
t�d�ZtKZ<� �� >�� ϯϯϬϬϬ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϮϮ�
^d��,�Z>�^�t�d�Z��/^d�EK�ϭ�

��� �� >�� Ϯϵϱϭϳ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϯ�
^d��,�Z>�^�t�d�Z��/^d�EK�Ϯ�

t�� �� >�� ϯϭϰϴϱ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϰ� ^d�:�D�^�t�d�Z��/^d�EK�ϭ� �� >�� ϲϭϮϬ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϱ� ^d�:�D�^�t�d�Z��/^d�EK�Ϯ� �� >�� ϵϬϬϬ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϲ� ^d�:K,E�t�d�Z��/^d�EK�ϭ� �� >�� ϭϰϲϳϬ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϳ� ^d�:K,E�t�d�Z��/^d�EK�Ϯ� �� >�� ϯϳϬϮ� ϳϲϲϳϯϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϴ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� ϭ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

Ϯϵ� t�:�&&�Z^KE�tt��/^d�EK�Ϯ� Ϯ�ŽĨ�Ϯ� >�� ϭϬϰϵϴϲ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϯϬ� t�^dt�'K�t�d�ZtKZ<^� �� >�� ϴϱϯϰ� ϳϲϲϴϰϯ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�
Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�^ƚ͘�&ƌĂŶĐŝƐ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�

� � �



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

6XPWHU�1DWLRQDO�)RUHVW�LQ�6RXWK�&DUROLQD
6XPWHU�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��
PRUH�WKDQ����DQQXDO�ZDWHU�VXSSO\�IURP�6XPWHU�1DWLRQDO�)RUHVW



$ 33(1' , ;

���

dĂďůĞ��͘ϮϱͶ^ƵŵƚĞƌ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ�
�
� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/�� WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ�ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
^ƵŵƚĞƌ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϭ� �h'h^d�ͲZ/�,DKE���K�t^� ϭ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
Ϯ� �h'h^d�ͲZ/�,DKE���K�t^� Ϯ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϯ� �h'h^d�ͲZ/�,DKE���K�t^� ϯ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϰ� �h'h^d�ͲZ/�,DKE���K�t^� ϰ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϱ� �h'h^d�ͲZ/�,DKE���K�t^� ϱ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϲ� �h'h^d�ͲZ/�,DKE���K�t^� ϲ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϳ� �h'h^d�ͲZ/�,DKE���K�t^� ϳ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϴ� �h'h^d�ͲZ/�,DKE���K�t^� ϴ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϵ� �h'h^d�ͲZ/�,DKE���K�t^� ϵ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϭϬ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϬ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϭϭ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϭ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϭϮ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϮ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϭϯ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϯ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϭϰ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϰ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϭϱ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϱ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϭϲ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϲ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϭϳ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϳ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϵϱϳ� ϰ͘Ϭй� ϭϮ͘ϱй�
ϭϴ� �h'h^d�ͲZ/�,DKE���K�t^� ϭϴ�ŽĨ�ϭϴ� '�� ϴϴϳϬ� ϴϭϯϲ� ϰ͘ϱй� ϭϯ͘ϴй�
ϭϵ� �K>hD�/���KhEdz� � '�� ϯϭϯϳϵ� ϴϬϰϱ� ϰ͘ϱй� ϭϰ͘Ϭй�
ϮϬ� ,�Zdt�>>� � '�� ϳϭϭϲ� ϯϱϮϮ� ϲ͘ϲй� Ϯϲ͘ϴй�
Ϯϭ� >�sKE/�� � '�� ϰϬϬϰ� ϯϱϮϮ� ϲ͘ϲй� Ϯϲ͘ϴй�
ϮϮ� >/E�K>EdKE� � '�� ϭϲϱϳ� ϳϯϰϬ� ϰ͘ϭй� ϭϰ͘ϰй�
Ϯϯ� WKK>�Z� ϭ�ŽĨ�Ϯ� '�� ϯϳϳϬ� ϭϬϳϴϲ� ϯ͘ϰй� ϭϬ͘ϰй�
Ϯϰ� WKK>�Z� Ϯ�ŽĨ�Ϯ� '�� ϯϳϳϬ� ϭϬϳϴϲ� ϯ͘ϰй� ϭϬ͘ϰй�
Ϯϱ� Z/E�KE� ϭ�ŽĨ�Ϯ� '�� ϰϵϰϬ� ϭϬϳϴϲ� ϯ͘ϰй� ϭϬ͘ϰй�
Ϯϲ� Z/E�KE� Ϯ�ŽĨ�Ϯ� '�� ϰϵϰϬ� ϭϬϲϬϰ� ϯ͘ϰй� ϭϬ͘ϲй�
Ϯϳ� ^�s�EE�,Ͳ/�Θ��� ϭ�ŽĨ�ϰ� '�� ϮϲϮϱ� ϭϬϳϴϲ� ϯ͘ϰй� ϭϬ͘ϰй�
Ϯϴ� ^�s�EE�,Ͳ/�Θ��� Ϯ�ŽĨ�ϰ� '�� ϮϲϮϱ� ϭϬϳϴϲ� ϯ͘ϰй� ϭϬ͘ϰй�
Ϯϵ� ^�s�EE�,Ͳ/�Θ��� ϯ�ŽĨ�ϰ� '�� ϮϲϮϱ� ϭϬϳϴϲ� ϯ͘ϰй� ϭϬ͘ϰй�
ϯϬ� ^�s�EE�,Ͳ/�Θ��� ϰ�ŽĨ�ϰ� '�� ϮϲϮϱ� ϭϬϲϬϰ� ϯ͘ϰй� ϭϬ͘ϲй�

ϯϭ� d,KD^KEͲD��h&&/���K�tΘ �̂
�KDD� � '�� ϴϴϱϵ� ϳϯϰϬ� ϰ͘ϭй� ϭϰ͘ϰй�

ϯϮ� t�^,/E'dKE� � '�� ϮϬϱϮ� ϳϯϰϬ� ϰ͘ϭй� ϭϰ͘ϰй�
ϯϯ� �E��Z^KE�Z�'/KE�>�tdZ�^z^� � ^�� Ϯϱ� ϯϱϮϮ� ϲ͘ϲй� Ϯϲ͘ϴй�
ϯϰ� �:tΘ^�� ϭ�ŽĨ�ϯ� ^�� ϭϲϰϲϴ� ϭϬϳϴϲ� ϯ͘ϰй� ϭϬ͘ϰй�
ϯϱ� �:tΘ^�� Ϯ�ŽĨ�ϯ� ^�� ϭϲϰϲϴ� ϭϬϳϴϲ� ϯ͘ϰй� ϭϬ͘ϰй�
ϯϲ� �:tΘ^�� ϯ�ŽĨ�ϯ� ^�� ϭϲϰϲϴ� ϭϬϲϬϰ� ϯ͘ϰй� ϭϬ͘ϲй�
ϯϳ� ��Z>/^>���KE��D/>> �̂ � ^�� ϯϱϬ� ϯϮϵϮ� Ϭ͘ϳй� Ϭ͘ϳй�
ϯϴ� ��'�&/�>���K�tΘ^�� � ^�� ϮϰϲϱϮ� ϴϭϯϲ� ϰ͘ϱй� ϭϯ͘ϴй�
ϯϵ� 'Z��Es/>>��t�d�Z�^z^d�D� � ^�� ϭϭϲϳϮϯ� ϳϳϱ� ϳ͘ϳй� ϭϰ͘Ϭй�

ϰϬ� >�<��D�Z/KE�Z�'/KE�>�
t�d�Z�W>d� � ^�� Ϯϱ� ϭϰϯϴϵ� ϭ͘ϯй� ϯ͘ϵй�

ϰϭ� D��KZD/�<��Wt� � ^�� Ϯϲϳϴ� ϳϯϰϬ� ϰ͘ϭй� ϭϰ͘ϰй�
ϰϮ� EKZd,��h'h^d���/dz�K&� � ^�� ϮϲϮϳϯ� ϴϭϯϲ� ϰ͘ϱй� ϭϯ͘ϴй�
ϰϯ� ^�>�D�dKtE�K&� ϭ�ŽĨ�ϰ� ^�� ϰϱϲ� ϰϮϱ� ϯ͘ϯй� ϭϰ͘ϰй�
ϰϰ� ^�>�D�dKtE�K&� Ϯ�ŽĨ�ϰ� ^�� ϰϱϲ� ϰϮϱ� ϯ͘ϯй� ϭϰ͘ϰй�
ϰϱ� ^�>�D�dKtE�K&� ϯ�ŽĨ�ϰ� ^�� ϰϱϲ� ϰϮϱ� ϯ͘ϯй� ϭϰ͘ϰй�
ϰϲ� ^�>�D�dKtE�K&� ϰ�ŽĨ�ϰ� ^�� ϰϱϲ� ϭϯϮ� ϯϰ͘ϱй� ϯϱ͘ϴй�
ϰϳ� hE/KE��/dz�K&� � ^�� ϭϮϳϱϳ� ϯϭϮϬ� Ϭ͘ϯй� Ϭ͘ϰй�
ϰϴ� t�>,�>>���/dz�K&� � ^�� ϭϲϯϬϵ� Ϯϵ� ϭϯ͘ϳй� ϭϯ͘ϳй�
ϰϵ� t�^d��K>hD�/���/dz�K&� � ^�� ϭϳϭϰϯ� ϳϵϮϰ� Ϯ͘ϯй� Ϯ͘ϯй�
ϱϬ� t�^dD/E^d�Z��/dz�K&� � ^�� ϳϲϰϰ� ϭϳϱ� ϰϭ͘Ϭй� ϰϭ͘ϭй�
ϱϭ� t,/dD/Z��dKtE�K&� � ^�� ϮϱϲϬ� ϱϳϲ� ϳ͘ϯй� ϳ͘ϯй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�^ƵŵƚĞƌ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�
� � �

6XPWHU�1DWLRQDO�)RUHVW�LQ�6RXWK�&DUROLQD
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�6XPWHU�1DWLRQDO�)RUHVW



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

7DOODGHJD�1DWLRQDO�)RUHVW�LQ�$ODEDPD
7DOODGHJD�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��
PRUH�WKDQ�����DQQXDO�ZDWHU�VXSSO\�IURP�7DOODGHJD�1DWLRQDO�)RUHVW
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7DOODGHJD�1DWLRQDO�)RUHVW�LQ�$ODEDPD
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�7DOODGHJD�1DWLRQDO�)RUHVW����RI���SDJHV�

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
dĂůůĂĚĞŐĂ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� �>�y�E��Z��/dz�t�d�Z�
��W�ZdD�Ed� � �>� ϮϳϬϬϬ� ϯϯϭϯ� Ϯ͘Ϭй� Ϯ͘Ϭй�

Ϯ� �EE/^dKE�t�d�Z�Θ�^�t�Z�
�K�Z�� � �>� ϯϬϬϬϬ� Ϯϲ� ϳϴ͘ϰй� ϳϴ͘ϰй�

ϯ� ��>,KhE��KhEdz�t�d�Z�Θ�
&/Z��WZ��hd,KZ/dz� ϭ�ŽĨ�ϯ� �>� ϱϭϮϲ� ϭϯϰ� ϭ͘ϵй� ϭ͘ϵй�

ϰ� ��>,KhE��KhEdz�t�d�Z�Θ�
&/Z��WZ��hd,KZ/dz� Ϯ�ŽĨ�ϯ� �>� ϱϭϮϲ� ϴϭ� ϯ͘ϭй� ϯ͘ϭй�

ϱ� ��>,KhE��KhEdz�t�d�Z�Θ�
&/Z��WZ��hd,KZ/dz� ϯ�ŽĨ�ϯ� �>� ϱϭϮϲ� ϭϵϱ� ϰϴ͘ϵй� ϰϵ͘Ϭй�

ϲ� ��EdZ�>��>DKZ��t�d�Z�
�hd,KZ/dz� � �>� ϯϮϴϳϳ� ϯϵϳϬ� ϭ͘ϲй� ϭ͘ϲй�

ϳ� �>�EdKE�t�d�Z�
��W�ZdD�Ed� � �>� ϭϯϱϬϬ� ϭϮϴϳϰ� ϯ͘ϭй� ϳ͘ϱй�

ϴ� �>DKZ��t�d�Z�Θ�^�t�Z�
�hd,KZ/dz� ϭ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϱϰ� Ϯ͘ϯй� ϱ͘ϯй�

ϵ� �>DKZ��t�d�Z�Θ�^�t�Z�
�hd,KZ/dz� Ϯ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϮϯ� Ϯ͘ϯй� ϱ͘ϯй�

ϭϬ� �>DKZ��t�d�Z�Θ�^�t�Z�
�hd,KZ/dz� ϯ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϮϯ� Ϯ͘ϯй� ϱ͘ϯй�

ϭϭ� �>DKZ��t�d�Z�Θ�^�t�Z�
�hd,KZ/dz� ϰ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϮϯ� Ϯ͘ϯй� ϱ͘ϯй�

ϭϮ� &/s��^d�Z�t�d�Z�^hWW>z�
�/^dZ/�d� � �>� ϭϬϬ� ϭϵϲϱϴ� Ϯ͘ϯй� ϱ͘ϯй�

ϭϯ� '��^��E�t�d�Z�tKZ<^��E��
^�t�Z��K�Z�� � �>� ϰϲϱϱϭ� ϴϭϰϰ� Ϭ͘ϳй� ϳ͘ϳй�

ϭϰ� ,�&>/E�t�d�Z�tKZ<^� � �>� ϴϲϬϳ� ϯϯ� ϯϲ͘Ϭй� ϯϲ͘Ϭй�

ϭϱ� :��<^KE�t�d�Z�tKZ<^�Θ�
^�t�Z��K�Z�� ϭ�ŽĨ�Ϯ� �>� ϯϴϬϭ� ϮϴϲϵϮ� Ϭ͘ϰй� Ϯ͘ϰй�

ϭϲ� :��<^KE�t�d�Z�tKZ<^�Θ�
^�t�Z��K�Z�� Ϯ�ŽĨ�Ϯ� �>� ϯϴϬϭ� ϮϴϲϵϮ� Ϭ͘ϰй� Ϯ͘ϰй�

ϭϳ� :��<^KEs/>>��hd/>/d/�^� ϭ�ŽĨ�Ϯ� �>� ϲϴϳϬ� ϴϭ� ϯ͘ϭй� ϯ͘ϭй�

ϭϴ� :��<^KEs/>>��hd/>/d/�^� ϭ�ŽĨ�Ϯ� �>� ϲϴϳϬ� ϴϭ� ϯ͘ϭй� ϯ͘ϭй�

ϭϵ� D�Z�hZz�t�d�Z�^z^d�D͕�
/E�͘� � �>� ϯϲϲϬ� ϭϵϳϱϰ� Ϯ͘ϯй� ϱ͘ϯй�

ϮϬ� D/>>�ZKK<�hd/>/d/�^� � �>� ϰϱϬϯ� ϭϵϳϱϰ� Ϯ͘ϯй� ϱ͘ϯй�

Ϯϭ� DKEd'KD�Zz�t�d�Z�
tKZ<^� ϭ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϲϬϵϭ� ϭ͘ϭй� ϭ͘ϰй�

ϮϮ� DKEd'KD�Zz�t�d�Z�
tKZ<^� Ϯ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϲϬϯϬ� ϭ͘ϭй� ϭ͘ϰй�

Ϯϯ� DKEd'KD�Zz�t�d�Z�
tKZ<^� ϯ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϲϬϯϬ� ϭ͘ϭй� ϭ͘ϰй�

Ϯϰ� DKEd'KD�Zz�t�d�Z�
tKZ<^� ϰ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

Ϯϱ� DKEd'KD�Zz�t�d�Z�
tKZ<^� ϱ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

Ϯϲ� DKEd'KD�Zz�t�d�Z�
tKZ<^� ϲ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

	$POUJOVFE
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5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

���

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
dĂůůĂĚĞŐĂ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

Ϯϳ� DKEd'KD�Zz�t�d�Z�
tKZ<^� ϳ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

Ϯϴ� DKEd'KD�Zz�t�d�Z�
tKZ<^� ϴ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

Ϯϵ� DKEd'KD�Zz�t�d�Z�
tKZ<^� ϵ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

ϯϬ� DKEd'KD�Zz�t�d�Z�
tKZ<^� ϭϬ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

ϯϭ� DKEd'KD�Zz�t�d�Z�
tKZ<^� ϭϭ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

ϯϮ� DKEd'KD�Zz�t�d�Z�
tKZ<^� ϭϮ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

ϯϯ� DKEd'KD�Zz�t�d�Z�
tKZ<^� ϭϯ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϳϮϯ� Ϯ͘ϯй� ϱ͘ϯй�

ϯϰ� W�>>��/dz�t�d�Z�tKZ<^� ϭ�ŽĨ�ϰ� �>� ϯϳϴϴ� ϭϬϭϭϳ� Ϯ͘ϱй� ϴ͘ϭй�

ϯϱ� W�>>��/dz�t�d�Z�tKZ<^� Ϯ�ŽĨ�ϰ� �>� ϯϳϴϴ� ϭϬϭϭϳ� Ϯ͘ϱй� ϴ͘ϭй�

ϯϲ� W�>>��/dz�t�d�Z�tKZ<^� ϯ�ŽĨ�ϰ� �>� ϯϳϴϴ� ϭϬϭϭϳ� Ϯ͘ϱй� ϴ͘ϭй�

ϯϳ� W�>>��/dz�t�d�Z�tKZ<^� ϰ�ŽĨ�ϰ� �>� ϯϳϴϴ� ϵϵϳϳ� Ϯ͘ϲй� ϴ͘Ϯй�

ϯϴ� W/��DKEd�hd/>/d/�^��K�Z�� � �>� ϴϰϵϲ� ϭϴϮ� Ϯϳ͘ϵй� Ϯϴ͘Ϯй�

ϯϵ� W/E��,/>>�t�d�Z�
��W�ZdD�Ed� � �>� Ϯϰϳϱ� ϮϴϮϮϱ� Ϯ͘ϯй� ϰ͘ϰй�

ϰϬ� WZ�dds/>>��;t�d�Z�tKZ<^�
�K�Z��K&Ϳ� ϭ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϮϬϱϬϮ� Ϯ͘Ϯй� ϱ͘ϭй�

ϰϭ� WZ�dds/>>��;t�d�Z�tKZ<^�
�K�Z��K&Ϳ� Ϯ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϮϬϱϬϮ� Ϯ͘Ϯй� ϱ͘ϭй�

ϰϮ� WZ�dds/>>��;t�d�Z�tKZ<^�
�K�Z��K&Ϳ� ϯ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

ϰϯ� WZ�dds/>>��;t�d�Z�tKZ<^�
�K�Z��K&Ϳ� ϰ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

ϰϰ� WZ�dds/>>��;t�d�Z�tKZ<^�
�K�Z��K&Ϳ� ϱ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

ϰϱ� WZ�dds/>>��;t�d�Z�tKZ<^�
�K�Z��K&Ϳ� ϲ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

ϰϲ� WZ�dds/>>��;t�d�Z�tKZ<^�
�K�Z��K&Ϳ� ϳ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

ϰϳ� WZ�dds/>>��;t�d�Z�tKZ<^�
�K�Z��K&Ϳ� ϴ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

ϰϴ� WZ�dds/>>��;t�d�Z�tKZ<^�
�K�Z��K&Ϳ� ϵ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

ϰϵ� WZ�dds/>>��;t�d�Z�tKZ<^�
�K�Z��K&Ϳ� ϭϬ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

ϱϬ� WZ�dds/>>��;t�d�Z�tKZ<^�
�K�Z��K&Ϳ� ϭϭ�ŽĨ�ϭϭ� �>� ϮϯϯϬ� ϭϵϴϭϬ� Ϯ͘ϯй� ϱ͘ϯй�

ϱϭ� ^,�>�z��KhEdz�t�d�Z�
^z^d�D� � �>� ϯϮϯϯϳ� ϭϭϰϳϮ� ϯ͘Ϯй� ϴ͘Ϯй�

ϱϮ� ^Khd,^/���t�d�Z�tKZ<^� � �>� ϱϯϱϳ� ϴϲϴϮ� Ϭ͘ϲй� ϳ͘Ϯй�

ϱϯ� ^W�E/^,�&KZd�t�d�Z�^z^d�D� � �>� Ϯϲϴϴ� ϲϭϴϯϳ� ϭ͘ϯй� ϯ͘ϭй�

7DOODGHJD�1DWLRQDO�)RUHVW�LQ�$ODEDPD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�7DOODGHJD�1DWLRQDO�)RUHVW����RI���SDJHV�
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� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
dĂůůĂĚĞŐĂ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϱϰ� ^z>���h'��hd/>/d/�^��K�Z�� � �>� ϳϱϯϳ� ϭϭϰ� ϰϲ͘ϱй� ϰϲ͘ϱй�

ϱϱ� d�>>���'��t�d�Z��E��
^�t�Z��K�Z�͕��/dz�K&� ϭ�ŽĨ�ϱ� �>� ϰϬϮϯ� Ϯϰϴ� ϮϮ͘Ϯй� ϮϮ͘Ϯй�

ϱϲ� d�>>���'��t�d�Z��E��
^�t�Z��K�Z�͕��/dz�K&� Ϯ�ŽĨ�ϱ� �>� ϰϬϮϯ� Ϯϰϴ� ϮϮ͘Ϯй� ϮϮ͘Ϯй�

ϱϳ� d�>>���'��t�d�Z��E��
^�t�Z��K�Z�͕��/dz�K&� ϯ�ŽĨ�ϱ� �>� ϰϬϮϯ� Ϯϰϴ� ϮϮ͘Ϯй� ϮϮ͘Ϯй�

ϱϴ� d�>>���'��t�d�Z��E��
^�t�Z��K�Z�͕��/dz�K&� ϰ�ŽĨ�ϱ� �>� ϰϬϮϯ� ϲϲϬ� Ϯϵ͘ϲй� Ϯϵ͘ϲй�

ϱϵ� d�>>���'��t�d�Z��E��
^�t�Z��K�Z�͕��/dz�K&� ϱ�ŽĨ�ϱ� �>� ϰϬϮϯ� ϭϱϲ� ϯϱ͘ϯй� ϯϱ͘ϯй�

ϲϬ� d�>>���'�Ͳ^,�>�z�t�d�Z�
dZ��dD�Ed�W>�Ed� � �>� ϯϮ� ϭϬϳϮϴ� Ϯ͘ϵй� ϴ͘Ϯй�

ϲϭ� d�>>�^^���t�d�Z�tKZ<^� � �>� ϳϱϬϬ� ϱϬϰϳ� ϭ͘ϯй� ϭ͘ϳй�

ϲϮ� dZ/��KDDhE/dz�t�d�Z�
^z^d�D� ϭ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϱϰ� Ϯ͘ϯй� ϱ͘ϯй�

ϲϯ� dZ/��KDDhE/dz�t�d�Z�
^z^d�D� Ϯ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϱϰ� Ϯ͘ϯй� ϱ͘ϯй�

ϲϰ� dZ/��KDDhE/dz�t�d�Z�
^z^d�D� ϯ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϱϰ� Ϯ͘ϯй� ϱ͘ϯй�

ϲϱ� dZ/��KDDhE/dz�t�d�Z�
^z^d�D� ϰ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϮϯ� Ϯ͘ϯй� ϱ͘ϯй�

ϲϲ� dZ/��KDDhE/dz�t�d�Z�
^z^d�D� ϱ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϮϯ� Ϯ͘ϯй� ϱ͘ϯй�

ϲϳ� dh^<�'���hd/>/d/�^��K�Z�� � �>� ϭϯϱϬϬ� ϱϬϰϳ� ϭ͘ϯй� ϭ͘ϳй�

ϲϴ� t/>�Ky��KhEdz�t�d�Z�
^z^d�D� � �>� ϭϯϭϵ� Ϯϳϰϱϯ� Ϯ͘ϰй� ϰ͘ϱй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�dĂůůĂĚĞŐĂ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�
� � �

7DOODGHJD�1DWLRQDO�)RUHVW�LQ�$ODEDPD
�&RQWLQXHG��3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�7DOODGHJD�1DWLRQDO�)RUHVW����RI���SDJHV�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

7RPELJEHH�1DWLRQDO�)RUHVW�LQ�0LVVLVVLSSL
7RPELJEHH�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ��

ZDWHU�IURP�7RPELJEHH�1DWLRQDO�)RUHVW
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�
dĂďůĞ��͘ϮϳͶdŽŵďŝŐďĞĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ�

�
�
� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/�� WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ�ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
dŽŵďŝŐďĞĞ�
E&�ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� :��<^KE�t�d�Z�tKZ<^�Θ�
^�t�Z��K�Z�� ϭ�ŽĨ�Ϯ� �>� ϯϴϬϭ� ϮϴϳϬϬ� Ϭ͘ϱй� Ϯ͘ϰй�

Ϯ� :��<^KE�t�d�Z�tKZ<^�Θ�
^�t�Z��K�Z�� Ϯ�ŽĨ�Ϯ� �>� ϯϴϬϭ� ϮϴϳϬϬ� Ϭ͘ϱй� Ϯ͘ϰй�

ϯ� ^W�E/^,�&KZd�t�d�Z�
^z^d�D� � �>� Ϯϲϴϴ� ϲϭϴϲϵ� Ϭ͘ϯй� ϯ͘ϭй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�dŽŵďŝŐďĞĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�
� � �

7RPELJEHH�1DWLRQDO�)RUHVW�LQ�0LVVLVVLSSL
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�7RPELJEHH�1DWLRQDO�)RUHVW



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

7XVNHJHH�1DWLRQDO�)RUHVW�LQ�$ODEDPD
7XVNHJHH�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�7XVNHJHH�1DWLRQDO�)RUHVW
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dĂďůĞ��͘ϮϴͶdƵƐŬĞŐĞĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ�
�
� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�ĨŽƌ�
ƐǇƐƚĞŵ� ^ƚĂƚĞ�

WŽƉƵůĂƚŝŽŶ�
ƐĞƌǀĞĚ�ďǇ�
ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
dƵƐŬĞŐĞĞ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϭ� �>DKZ��t�d�Z�Θ�^�t�Z��hd,KZ/dz� ϭ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϳϭ� Ϭ͘ϭй� ϱ͘ϯй�

Ϯ� �>DKZ��t�d�Z�Θ�^�t�Z��hd,KZ/dz� Ϯ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϰϬ� Ϭ͘ϭй� ϱ͘ϯй�

ϯ� �>DKZ��t�d�Z�Θ�^�t�Z��hd,KZ/dz� ϯ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϰϬ� Ϭ͘ϭй� ϱ͘ϯй�

ϰ� �>DKZ��t�d�Z�Θ�^�t�Z��hd,KZ/dz� ϰ�ŽĨ�ϰ� �>� ϭϴϭϯ� ϭϵϳϰϬ� Ϭ͘ϭй� ϱ͘ϯй�

ϱ� &/s��^d�Z�t�d�Z�^hWW>z��/^dZ/�d� � �>� ϭϬϬ� ϭϵϲϳϱ� Ϭ͘ϭй� ϱ͘ϯй�

ϲ� >K��,�WK<��t�d�Z��hd,KZ/dz� � �>� ϱϭϴϬ� ϳϲ� ϭϲ͘ϯй� ϭϲ͘ϯй�

ϳ� D�Z�hZz�t�d�Z�^z^d�D͕�/E�͘� � �>� ϯϲϲϬ� ϭϵϳϳϭ� Ϭ͘ϭй� ϱ͘ϯй�

ϴ� D/>>�ZKK<�hd/>/d/�^� � �>� ϰϱϬϯ� ϭϵϳϳϭ� Ϭ͘ϭй� ϱ͘ϯй�

ϵ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϭ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

ϭϬ� DKEd'KD�Zz�t�d�Z�tKZ<^� Ϯ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

ϭϭ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϯ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

ϭϮ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϰ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

ϭϯ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϱ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

ϭϰ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϲ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

ϭϱ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϳ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

ϭϲ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϴ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

ϭϳ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϵ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

ϭϴ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϭϬ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϭϵϳϰϬ� Ϭ͘ϭй� ϱ͘ϯй�

ϭϵ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϭϭ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϲϬϵϯ� Ϭ͘ϯй� ϭ͘ϰй�

ϮϬ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϭϮ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϲϬϯϯ� Ϭ͘ϯй� ϭ͘ϰй�

Ϯϭ� DKEd'KD�Zz�t�d�Z�tKZ<^� ϭϯ�ŽĨ�ϭϯ� �>� ϱϲϬϭ� ϲϬϯϯ� Ϭ͘ϯй� ϭ͘ϰй�

ϮϮ� W/E��,/>>�t�d�Z���W�ZdD�Ed� � �>� Ϯϰϳϱ� ϮϴϮϰϳ� Ϭ͘ϭй� ϰ͘ϰй�

Ϯϯ� WZ�dds/>>��;t�d�Z�tKZ< �̂�K�Z��K&Ϳ� ϭ�ŽĨ�ϭϮ� �>� ϮϯϯϬ� ϮϬϱϭϵ� Ϭ͘ϭй� ϱ͘ϭй�

Ϯϰ� WZ�dds/>>��;t�d�Z�tKZ< �̂�K�Z��K&Ϳ� Ϯ�ŽĨ�ϭϮ� �>� ϮϯϯϬ� ϮϬϱϭϵ� Ϭ͘ϭй� ϱ͘ϭй�

Ϯϱ� WZ�dds/>>��;t�d�Z�tKZ< �̂�K�Z��K&Ϳ� ϯ�ŽĨ�ϭϮ� �>� ϮϯϯϬ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

Ϯϲ� WZ�dds/>>��;t�d�Z�tKZ< �̂�K�Z��K&Ϳ� ϰ�ŽĨ�ϭϮ� �>� ϮϯϯϬ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

Ϯϳ� WZ�dds/>>��;t�d�Z�tKZ< �̂�K�Z��K&Ϳ� ϱ�ŽĨ�ϭϮ� �>� ϮϯϯϬ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

Ϯϴ� WZ�dds/>>��;t�d�Z�tKZ< �̂�K�Z��K&Ϳ� ϲ�ŽĨ�ϭϮ� �>� ϮϯϯϬ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

Ϯϵ� WZ�dds/>>��;t�d�Z�tKZ< �̂�K�Z��K&Ϳ� ϳ�ŽĨ�ϭϮ� �>� ϮϯϯϬ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

ϯϬ� WZ�dds/>>��;t�d�Z�tKZ< �̂�K�Z��K&Ϳ� ϴ�ŽĨ�ϭϮ� �>� ϮϯϯϬ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

ϯϭ� WZ�dds/>>��;t�d�Z�tKZ< �̂�K�Z��K&Ϳ� ϵ�ŽĨ�ϭϮ� �>� ϮϯϯϬ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

ϯϮ� WZ�dds/>>��;t�d�Z�tKZ< �̂�K�Z��K&Ϳ� ϭϬ�ŽĨ�ϭϮ� �>� ϮϯϯϬ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

ϯϯ� WZ�dds/>>��;t�d�Z�tKZ< �̂�K�Z��K&Ϳ� ϭϭ�ŽĨ�ϭϮ� �>� ϮϯϯϬ� ϭϵϴϮϳ� Ϭ͘ϭй� ϱ͘ϯй�

ϯϰ� WZ�dds/>>��;t�d�Z�tKZ< �̂�K�Z��K&Ϳ� ϭϮ�ŽĨ�ϭϮ� �>� ϮϯϯϬ� ϭϵϮ� Ϭ͘ϱй� Ϭ͘ϱй�

ϯϱ� ^W�E/^,�&KZd�t�d�Z�^z^d�D� � �>� Ϯϲϴϴ� ϲϭϴϳϰ� ф�Ϭ͘Ϭϱй� ϯ͘ϭй�

ϯϲ� d�>>�^^���t�d�Z�tKZ<^� � �>� ϳϱϬϬ� ϱϬϱϬ� Ϭ͘ϰй� ϭ͘ϳй�

ϯϳ� dZ/��KDDhE/dz�t�d�Z�^z^d�D� ϭ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϳϭ� Ϭ͘ϭй� ϱ͘ϯй�

ϯϴ� dZ/��KDDhE/dz�t�d�Z�^z^d�D� Ϯ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϳϭ� Ϭ͘ϭй� ϱ͘ϯй�

ϯϵ� dZ/��KDDhE/dz�t�d�Z�^z^d�D� ϯ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϳϭ� Ϭ͘ϭй� ϱ͘ϯй�

ϰϬ� dZ/��KDDhE/dz�t�d�Z�^z^d�D� ϰ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϰϬ� Ϭ͘ϭй� ϱ͘ϯй�

ϰϭ� dZ/��KDDhE/dz�t�d�Z�^z^d�D� ϱ�ŽĨ�ϱ� �>� Ϯϭϴϳ� ϭϵϳϰϬ� Ϭ͘ϭй� ϱ͘ϯй�

ϰϮ� dh^<�'���hd/>/d/�^��K�Z�� � �>� ϭϯϱϬϬ� ϱϬϱϬ� Ϭ͘ϰй� ϭ͘ϳй�

ϰϯ� t/>�Ky��KhEdz�t�d�Z�^z^d�D� � �>� ϭϯϭϵ� Ϯϳϰϳϲ� Ϭ͘ϭй� ϰ͘ϱй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�dƵƐŬĞŐĞĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘� � �

7XVNHJHH�1DWLRQDO�)RUHVW�LQ�$ODEDPD
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�7XVNHJHH�1DWLRQDO�)RUHVW



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

8ZKDUULH�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD
8ZKDUULH�1DWLRQDO�)RUHVW�DQG�SXEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�8ZKDUULH�1DWLRQDO�)RUHVW
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8ZKDUULH�1DWLRQDO�)RUHVW�LQ�1RUWK�&DUROLQD
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�8ZKDUULH�1DWLRQDO�)RUHVW

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
hǁŚĂƌƌŝĞ�E&�

ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �
ϭ� �>��D�Z>�͕��/dz�K&� � E�� ϴϮϱϬ� ϰϳϯϯ͘ϲϱ� Ϭ͘ϳй� Ϭ͘ϳй�
Ϯ� �E^KE��KhEdz�t�d�Z�^z^d�D� � E�� ϭϯϬϬϬ� ϲϱϰϰ͘ϰϲ� Ϭ͘ϳй� Ϭ͘ϴй�
ϯ� �>���E��>h&&^�t�d�Z�^z^d�D� � E�� ϱϲϬϬ� ϰϰϵϮ͘ϳϰ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

ϰ� �ZhE^t/�<��KhEdz�t�d�Z�
^z^d�D� � E�� ϱϭϮϵ� ϰϳϵϳ͘ϯϯ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

ϱ� �&Wh�Ͳt/>D/E'dKE� ϭ�ŽĨ�ϲ� E�� ϲϴϵϵ� ϴϴϳϴ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�
ϲ� �&Wh�Ͳt/>D/E'dKE� Ϯ�ŽĨ�ϲ� E�� ϲϴϵϵ� ϴϴϳϴ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�
ϳ� �&Wh�Ͳt/>D/E'dKE� ϯ�ŽĨ�ϲ� E�� ϲϴϵϵ� ϴϴϳϴ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�
ϴ� �&Wh�Ͳt/>D/E'dKE� ϰ�ŽĨ�ϲ� E�� ϲϴϵϵ� ϴϳϭϯ͘ϯϲ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�
ϵ� �&Wh�Ͳt/>D/E'dKE� ϱ�ŽĨ�ϲ� E�� ϲϴϵϵ� ϰϳϵϳ͘ϯϯ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�
ϭϬ� �&Wh�Ͳt/>D/E'dKE� ϲ�ŽĨ�ϲ� E�� ϲϴϵϵ� ϰϳϵϳ͘ϯϯ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�
ϭϭ� �hEE͕��/dz�K&� � E�� ϱϴϳϰ� ϯϯϳϬ͘Ϭϳ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

ϭϮ� &�z�dd�s/>>��Wh�>/��tKZ< �̂
�KDD� � E�� ϵϵϬϬϬ� ϯϵϰϬ͘ϭϱ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

ϭϯ� ,�ZE�dd��K���Wd�K&�Wh�>/��
hd/>� � E�� ϰϱϬϬϮ� ϯϬϲϱ͘Ϭϴ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

ϭϰ� /Ed�ZE�d/KE�>�W�W�Z�
�KDW�Ez� � E�� ϵϮϱ� ϰϳϵϳ͘ϯϯ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

ϭϱ� DKEd'KD�Zz��KhEdz�t�d�Z�
^z^d�D� � E�� ϭϰϮϱϬ� ϰϴϭϭ͘ϰϯ� Ϭ͘ϳй� Ϭ͘ϴй�

ϭϲ� EKZtKK� �͕dKtE�K&� � E�� ϰϲϵϬ� ϰϴϭϭ͘ϰϯ� Ϭ͘ϳй� Ϭ͘ϴй�
ϭϳ� W/>'Z/Dǭ �̂WZ/���t�d�Z�^z^d�D� � E�� ϰϱϬ� ϵϯϯ͘ϳϰ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

ϭϴ� Z/�,DKE���KhEdz�t�d�Z�
^z^d�D� � E�� ϴϰϳϬ� ϲϱϰϰ͘ϰϲ� Ϭ͘ϳй� Ϭ͘ϴй�

ϭϵ� ^�E&KZ� �͕�/dz�K&� �� E�� ϰϳϳϬϵ� Ϯϴϱϳ͘ϰϮ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

ϮϬ�
d,��s/>>�'��K&���>��,����

/̂ >�E�� ϭ�ŽĨ�ϭϭ� E�� ϭϰϰ� ϵϬϱϯ͘ϵϮ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

Ϯϭ�
d,��s/>>�'��K&���>��,����

/̂ >�E�� Ϯ�ŽĨ�ϭϭ� E�� ϭϰϰ� ϵϬϱϯ͘ϵϮ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

ϮϮ�
d,��s/>>�'��K&���>��,����

/̂ >�E�� ϯ�ŽĨ�ϭϭ� E�� ϭϰϰ� ϵϬϱϯ͘ϵϮ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

Ϯϯ�
d,��s/>>�'��K&���>��,����

/̂ >�E�� ϰ�ŽĨ�ϭϭ� E�� ϭϰϰ� ϵϬϱϯ͘ϵϮ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

Ϯϰ�
d,��s/>>�'��K&���>��,����

/̂ >�E�� ϱ�ŽĨ�ϭϭ� E�� ϭϰϰ� ϵϬϱϯ͘ϵϮ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

Ϯϱ�
d,��s/>>�'��K&���>��,����

/̂ >�E�� ϲ�ŽĨ�ϭϭ� E�� ϭϰϰ� ϵϬϱϯ͘ϵϮ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

Ϯϲ�
d,��s/>>�'��K&���>��,����

/̂ >�E�� ϳ�ŽĨ�ϭϭ� E�� ϭϰϰ� ϵϬϱϯ͘ϵϮ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

Ϯϳ�
d,��s/>>�'��K&���>��,����

/̂ >�E�� ϴ�ŽĨ�ϭϭ� E�� ϭϰϰ� ϵϬϱϯ͘ϵϮ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

Ϯϴ�
d,��s/>>�'��K&���>��,����

/̂ >�E�� ϵ�ŽĨ�ϭϭ� E�� ϭϰϰ� ϵϬϱϯ͘ϵϮ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

Ϯϵ�
d,��s/>>�'��K&���>��,����

/̂ >�E�� ϭϬ�ŽĨ�ϭϭ� E�� ϭϰϰ� ϵϬϱϯ͘ϵϮ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�

ϯϬ�
d,��s/>>�'��K&���>��,����

/̂ >�E�� ϭϭ�ŽĨ�ϭϭ� E�� ϭϰϰ� ϵϬϱϯ͘ϵϮ� ф�Ϭ͘Ϭϱй� ф�Ϭ͘Ϭϱй�
ϯϭ� �,�Z�t�dKtE�K&� �� ^�� ϱϮϴϯ� ϳϮϯϱ͘ϭϱ� Ϭ͘ϳй� Ϭ͘ϳй�
ϯϮ� &>KZ�E����/dz�K&� �� ^�� Ϯϯϱϵ� ϳϲϳϯ͘Ϭϱ� Ϭ͘ϲй� Ϭ͘ϳй�
ϯϯ� '�t^�ͬt����D�t�E��<� ϭ�ŽĨ�Ϯ� ^�� ϴϰϰϳ� ϭϲϴϵϬ͘ϴϵ� Ϭ͘ϯй� Ϭ͘ϯй�
ϯϰ� '�t^�ͬt����D�t�E��<� Ϯ�ŽĨ�Ϯ� ^�� ϴϰϰϳ� ϭϲϴϵϬ͘ϴϵ� Ϭ͘ϯй� Ϭ͘ϯй�
ϯϱ� '^tΘ^�� ϭ�ŽĨ�Ϯ� ^�� ϴϱϱϲ� ϭϯϭϭϮ͘ϰϰ� Ϭ͘ϰй� Ϭ͘ϰй�
ϯϲ� '^tΘ^�� Ϯ�ŽĨ�Ϯ� ^�� ϴϱϱϲ� ϭϯϭϭϮ͘ϰϰ� Ϭ͘ϰй� Ϭ͘ϰй�

Ă�dŚŝƐ�ƉĞƌĐĞŶƚĂŐĞ�ŝŶĐůƵĚĞƐ�ǁĂƚĞƌ�ĨƌŽŵ�hǁŚĂƌƌŝĞ�EĂƚŝŽŶĂů�&ŽƌĞƐƚ͘�
� � �
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$ 33(1' , ;

���

:LOOLDP�%��%DQNKHDG�1DWLRQDO�)RUHVW�LQ�$ODEDPD
3XEOLF�ZDWHU�V\VWHP�LQWDNHV�UHFHLYLQJ�ZDWHU�IURP�:LOOLDP�%��%DQNKHDG�1DWLRQDO�)RUHVW����RI���SDJHV�

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
tŝůůŝĂŵ��͘�

�ĂŶŬŚĞĂĚ�E&�
ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

ϭ� �Z>�z�t�d�Z�tKZ<^� � �>� ϳϴϳϮ� ϱϴϵ� ϲϯ͘ϴй� ϲϯ͘ϴй�

Ϯ� �/ZD/E',�D�t�d�Z�tKZ<^�
�K�Z�� ϭ�ŽĨ�Ϯ� �>� ϭϰϳϴϭϭ� ϯϮϯϮ� ϭϮ͘ϲй� ϭϮ͘ϳй�

ϯ� �/ZD/E',�D�t�d�Z�tKZ<^�
�K�Z�� Ϯ�ŽĨ�Ϯ� �>� ϭϰϳϴϭϭ� ϭϳϬϬ� Ϯϰ͘Ϭй� Ϯϰ͘ϭй�

ϰ� �,�ZK<���t�d�Z�Θ�'�^�
��W�ZdD�Ed� � �>� ϮϮϱϬ� ϰϰϯϭϰ� Ϭ͘ϭй� ϭϬ͘ϲй�

ϱ� �K<�Z�t�d�Z��hd,KZ/dz� ϭ�ŽĨ�Ϯ� �>� ϭϴϵϬ� ϳϰϮϬ� ϱ͘ϱй� ϱ͘ϱй�

ϲ� �K<�Z�t�d�Z��hd,KZ/dz� Ϯ�ŽĨ�Ϯ� �>� ϭϴϵϬ� ϳϰϮϬ� ϱ͘ϱй� ϱ͘ϱй�

ϳ� �K>��Zd��KhEdz�ZhZ�>�
t�d�Z�^z^d�D� � �>� ϭϬϳϯϭ� ϰϰϮϭϮ� Ϭ͘ϭй� ϭϬ͘ϲй�

ϴ� ����dhZ�;DhE/�/W�>�
hd/>/d/�^��K�Z��K&Ϳ� � �>� ϳϳϭϬϬ� ϯϳϳϲϭ� Ϭ͘ϭй� ϭϮ͘ϰй�

ϵ� &>KZ�E���t�d�ZͲ
t�^d�t�d�Z���W�ZdD�Ed� ϭ�ŽĨ�Ϯ� �>� ϭϲϳϮϱ� ϰϯϯϭϳ� Ϭ͘ϭй� ϭϬ͘ϴй�

ϭϬ� &>KZ�E���t�d�ZͲ
t�^d�t�d�Z���W�ZdD�Ed� Ϯ�ŽĨ�Ϯ� �>� ϭϲϳϮϱ� ϰϯϯϭϳ� Ϭ͘ϭй� ϭϬ͘ϴй�

ϭϭ� 'Ks�ZED�Ed�>�hd/>/dz�
^�Zs/����KZWKZ�d/KE� � �>� ϯϮ� ϲϭϯϰ� ϲ͘ϳй� ϲ͘ϳй�

ϭϮ� 'Z��E,/>>�t�d�Z�Θ�&/Z��
WZK��hd,KZ/dz� ϭ�ŽĨ�Ϯ� �>� ϯϴϱϱ� ϰϯϯϭϳ� Ϭ͘ϭй� ϭϬ͘ϴй�

ϭϯ� 'Z��E,/>>�t�d�Z�Θ�&/Z��
WZK��hd,KZ/dz� Ϯ�ŽĨ�Ϯ� �>� ϯϴϱϱ� ϰϯϯϭϳ� Ϭ͘ϭй� ϭϬ͘ϴй�

ϭϰ� :��<^KE�t�d�Z�tKZ<^�Θ�
^�t�Z��K�Z�� ϭ�ŽĨ�Ϯ� �>� ϯϴϬϭ� ϮϴϳϬϭ� ϭ͘ϰй� Ϯ͘ϰй�

ϭϱ� :��<^KE�t�d�Z�tKZ<^�Θ�
^�t�Z��K�Z�� Ϯ�ŽĨ�Ϯ� �>� ϯϴϬϭ� ϮϴϳϬϭ� ϭ͘ϰй� Ϯ͘ϰй�

ϭϲ�
:�^W�Z�t�d�Z�tKZ<^��E��

^�t�Z��K�Z�� �� �>� ϮϵϳϬϬ� ϯϭϲϯ� ϭϮ͘ϵй� ϭϯ͘Ϭй�

ϭϳ�
>/D�^dKE���KhEdz�t�d�Z�

^z^d�D� �� �>� ϭϰϲϮϱ� ϯϳϵϱϰ� Ϭ͘ϭй� ϭϮ͘ϯй�

ϭϴ�
Z�����z�t�d�Z�Θ�'�^�

�K�Z�� ϭ�ŽĨ�ϰ� �>� ϭϮϬϬ� ϰϴϰ� Ϯ͘Ϯй� Ϯ͘Ϯй�

ϭϵ�
Z�����z�t�d�Z�Θ�'�^�

�K�Z�� Ϯ�ŽĨ�ϰ� �>� ϭϮϬϬ� ϰϴϰ� Ϯ͘Ϯй� Ϯ͘Ϯй�

ϮϬ�
Z�����z�t�d�Z�Θ�'�^�

�K�Z�� ϯ�ŽĨ�ϰ� �>� ϭϮϬϬ� ϰϴϰ� Ϯ͘Ϯй� Ϯ͘Ϯй�

Ϯϭ�
Z�����z�t�d�Z�Θ�'�^�

�K�Z�� ϰ�ŽĨ�ϰ� �>� ϭϮϬϬ� ϰϴϰ� Ϯ͘Ϯй� Ϯ͘Ϯй�

ϮϮ�
^,�&&/�>��hd/>/d/�^�

��W�ZdD�Ed� �� �>� ϭϰϱϳϰ� ϰϰϮϭϮ� Ϭ͘ϭй� ϭϬ͘ϲй�

Ϯϯ�
^W�E/^,�&KZd�t�d�Z�

^z^d�D� �� �>� Ϯϲϴϴ� ϲϭϴϳϬ� Ϭ͘ϳй� ϯ͘ϭй�

Ϯϰ�
hWW�Z����Z��Z��<�t�d�Z�

�hd,KZ/dz� �� �>� ϯϮ� Ϯϵϳ� ϯ͘ϲй� ϯ͘ϲй�

Ϯϱ�
t�ZZ/KZ�Z/s�Z�t�d�Z�

�hd,KZ/dz� �� �>� ϴϲϮϱ� ϲϭϯϰ� ϲ͘ϳй� ϲ͘ϳй�

Ϯϲ�
t�^d�DKZ'�EͲ��^d�

>�tZ�E���t�d�Z��hd,KZ/d� �� �>� ϮϲϭϯϬ� ϯϴϬϴϴ� Ϭ͘ϭй� ϭϮ͘ϯй�

Ϯϳ�
t/^���>>Kz^�>>��t�d�Z�

^z^d�D� �� �>� ϮϰϬϬ� ϰϯϯϭϳ� Ϭ͘ϭй� ϭϬ͘ϴй�

	$POUJOVFE
�



5ROH�RI�1DWLRQDO�)RUHVW�6\VWHP�/DQGV�LQ�3URYLGLQJ�:DWHU�IRU�WKH�6RXWKHUQ�8QLWHG�6WDWHV

���

� � � � � � dŽƚĂů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ� �

/ŶƚĂŬĞ�
/��

WƵďůŝĐ�tĂƚĞƌ�^ǇƐƚĞŵ��
ŶĂŵĞ�

/ŶƚĂŬĞ�
ŶƵŵďĞƌ�

ĨŽƌ�ƐǇƐƚĞŵ� ^ƚĂƚĞ�
WŽƉƵůĂƚŝŽŶ�

ƐĞƌǀĞĚ�ďǇ�ŝŶƚĂŬĞ�

sŽůƵŵĞ�
ĂǀĂŝůĂďůĞ�ƚŽ�

ŝŶƚĂŬĞ�

WĞƌĐĞŶƚ�ĨƌŽŵ�
tŝůůŝĂŵ��͘�

�ĂŶŬŚĞĂĚ�E&�
ŽŶůǇ��

WĞƌĐĞŶƚ�
ĨƌŽŵ�Ăůů�E&^�

ůĂŶĚƐĂ���

� � � � � ŵŝůůŝŽŶƐ�ŵϯͬǇĞĂƌ� � �

Ϯϴ� W��h��,�t�d�Z�tKZ<^� ϭ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϮϵϳϰϴϬ� ф�Ϭ͘Ϭϱй� ϰ͘Ϯй�

Ϯϵ� W��h��,�t�d�Z�tKZ<^� Ϯ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϴϲ� Ϭ͘ϭй� ϴ͘ϯй�

ϯϬ� W��h��,�t�d�Z�tKZ<^� ϯ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϴϲ� Ϭ͘ϭй� ϴ͘ϯй�

ϯϭ� W��h��,�t�d�Z�tKZ<^� ϰ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϴϲ� Ϭ͘ϭй� ϴ͘ϯй�

ϯϮ� W��h��,�t�d�Z�tKZ<^� ϱ�ŽĨ�ϱ� <z� ϴϬϬϮ� ϱϳϵϴϲ� Ϭ͘ϭй� ϴ͘ϯй�

ϯϯ� h^��EZ/�,D�Ed��KZW� �� <z� ϮϬϬϬ� Ϯϵϳϴϰϲ� ф�Ϭ͘Ϭϱй� ϰ͘Ϯй�

ϯϰ�
��>>���,�^^��t�d�Z�

�/^dZ/�d� �� >�� ϭϳϯϵϭ� ϳϳϮϯϴϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϯϱ� ��>�KhZ�t�d�ZtKZ<^��/^d� �� >�� Ϯϲϲϲ� ϳϳϮϯϴϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϯϲ� �KD/EK�^h'�Z� �� >�� ϯϲϬ� ϳϳϮϯϴϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϯϳ� �Kt�h^�͕�>���/s/^/KE� �� >�� ϯϵϲϬ� ϳϳϮϭϳϭ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϯϴ� ��:�&&�Z^KE�tt��/^d�EK�ϭ� �� >�� ϯϬϴϯϲϮ� ϳϳϮϯϴϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϯϵ� &�ZZ/��z��dKtE�K&� �� >�� ϯϲϵϴ� ϳϲϴϲϬϱ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϰϬ� 'Z�D�Z�z�t�d�ZtKZ<^� �� >�� ϮϴϬϬ� ϳϳϮϮϳϲ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϰϭ� 'Z�dE��t�d�ZtKZ<^� �� >�� ϭϳϱϬϬ� ϳϳϮϯϴϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϰϮ� >hd�,�Z�t�d�ZtKZ<^� �� >�� ϰϳϴϭ� ϳϳϮϮϳϲ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϰϯ�
D�Z�d,KE�W�dZK>�hD�

�KDW�Ez�>>�� �� >�� ϴϭϳ� ϳϳϮϮϳϲ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϰϰ� E�t�KZ>��E^���>'/�Z^�tt� ϭ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϳϮϯϴϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϰϱ� E�t�KZ>��E^���>'/�Z^�tt� Ϯ�ŽĨ�Ϯ� >�� ϮϵϭϮϬ� ϳϳϮϯϴϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϰϲ�
E�t�KZ>��E^����ZZK>>dKE�

tt� ϭ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϳϮϯϴϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϰϳ�
E�t�KZ>��E^����ZZK>>dKE�

tt� Ϯ�ŽĨ�Ϯ� >�� ϮϭϰϬϬϬ� ϳϳϮϯϴϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϰϴ� EKZ�E����>hD/E�͕�>>�� �� >�� ϱϬϬ� ϳϳϮϮϳϲ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϰϵ� KZD�d��KZWKZ�d/KE� �� >�� ϲϱ� ϳϳϮϮϳϲ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϱϬ� WK/Ed����>��,��,��t�^� �� >�� ϭϰϬϬ� ϳϳϮϯϴϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϱϭ� WKZd�^h>W,hZ�t�d�Z��/^d� ϭ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϳϮϯϴϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϱϮ� WKZd�^h>W,hZ�t�d�Z��/^d� Ϯ�ŽĨ�Ϯ� >�� ϰϰϲϭ� ϳϳϮϰϯϵ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϱϯ� ^,�>>��,�D/��>��KDW�Ez� �� >�� ϲϳϱ� ϳϳϮϮϳϲ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϱϰ�
^d���ZE�Z��W�Z�
t�d�ZtKZ<� �� >�� ϯϯϬϬϬ� ϳϳϮϯϴϳ� ф�Ϭ͘Ϭϱй� ϰ͘ϵй�

ϱϱ�
^d��,�Z>�^�t�d�Z��/^d�EK�ϭ�
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