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7KH�(DUWK�6FLHQFH�,QIRUPDWLRQ�&HQWHUV��(6,&��GLVWULEXWH�GLJLWDO�FDUWRJUDSKLF�DQG�JHRJUDSKLF�GDWD�ILOHV�SURGXFHG�E\
WKH�8�6��*HRORJLFDO�6XUYH\��86*6��DV�SDUW�RI�WKH�1DWLRQDO�0DSSLQJ�3URJUDP���'LJLWDO�FDUWRJUDSKLF�GDWD�ILOHV�FDQ�EH
JURXSHG�LQWR�ILYH�EDVLF�W\SHV���7KH�ILUVW�RI�WKHVH��FDOOHG�D�GLJLWDO�OLQH�JUDSK��'/*���LQFOXGHV�SODQLPHWULF�EDVH
FDUWRJUDSKLF�GDWD��VXFK�DV�WUDQVSRUWDWLRQ��K\GURJUDSK\��DQG�ERXQGDULHV���7KH�VHFRQG�W\SH��FDOOHG�D�GLJLWDO�HOHYDWLRQ
PRGHO��'(0���FRQVLVWV�RI�D�VDPSOHG�DUUD\�RI�HOHYDWLRQV�IRU�D�QXPEHU�RI�JURXQG�SRVLWLRQV�WKDW�DUH�XVXDOO\�DW
UHJXODUO\�VSDFHG�LQWHUYDOV����7KH�WKLUG�W\SH�LV�ODQG�XVH�DQG�ODQG�FRYHU�GLJLWDO�GDWD��ZKLFK�SURYLGHV�LQIRUPDWLRQ�RQ
QLQH�PDMRU�FODVVHV�RI�ODQG�XVH�VXFK�DV�XUEDQ��DJULFXOWXUDO��RU�IRUHVW��DV�ZHOO�DV�DVVRFLDWHG�GDWD�VXFK�DV�SROLWLFDO�XQLWV
DQG�)HGHUDO�ODQG�RZQHUVKLS���7KH�IRXUWK�W\SH��WKH�*HRJUDSKLF�1DPHV�,QIRUPDWLRQ�6\VWHP��SURYLGHV�ORFDWLRQDO�DQG
RWKHU�GHVFULSWLYH�LQIRUPDWLRQ�IRU�DOO�NQRZQ�SODFHV��IHDWXUHV��DQG�DUHDV�LQ�WKH�8QLWHG�6WDWHV�LGHQWLILHG�E\�D�SURSHU
QDPH���7KH�ILIWK�W\SH��GLJLWDO�RUWKRSKRWR�SURGXFWV��DUH�GLJLWDO�LPDJHV�RI�DHULDO�SKRWRJUDSKV��ZKLFK�DUH�FRUUHFWHG�IRU
GLVSODFHPHQWV�FDXVHG�E\�FDPHUD�DQJOH�DQG�WKH�WHUUDLQ�

7KH�GLJLWDO�GDWD�ILOHV�IURP�VHOHFWHG�VRXUFHV�FXUUHQWO\�DYDLODEOH�IURP�(6,&�LQFOXGH�

� 'LJLWDO�OLQH�JUDSKV��'/*�
�����������VFDOH
�����������VFDOH
�����������VFDOH��$ODVND�
������������VFDOH
��������������VFDOH

� 'LJLWDO�HOHYDWLRQ�PRGHOV��'(0�
������PLQXWH
�����PLQXWH
����GHJUHH
�����PLQXWH��$ODVND�
������PLQXWH��$ODVND�

� /DQG�XVH�DQG�ODQG�FRYHU�GLJLWDO�GDWD
�������������DQG�����������VFDOH�ODQG�XVH�DQG�ODQG�FRYHU�DQG�
��DVVRFLDWHG�PDSV
������������VFDOH�$ODVND�LQWHULP�ODQG�FRYHU�GDWD
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$Q\�XVH�RI�WUDGH��SURGXFW��RU�ILUP�QDPHV�LQ�WKLV�SXEOLFDWLRQ�LV�IRU�GHVFULSWLYH�SXUSRVHV�RQO\�DQG�GRHV�QRW�LPSO\
HQGRUVHPHQW�E\�WKH�8�6��*RYHUQPHQW���0DQXVFULSW�DSSURYHG�IRU�SXEOLFDWLRQ�'HFHPEHU����������
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� *HRJUDSKLF�QDPHV

� 'LJLWDO�RUWKRSKRWR�TXDGUDQJOHV��'24�
�������PLQXWH�GLJLWDO�RUWKRSKRWR�TXDUWHU�TXDGUDQJOHV
������PLQXWH�GLJLWDO�RUWKRSKRWR�TXDGUDQJOHV

7KLV�GRFXPHQW�GHVFULEHV�'/*
V�RULJLQDOO\�FROOHFWHG�IURP�WKH�������������VFDOH�VHFWLRQDO�PDSV�RI�WKH�1DWLRQDO�$WODV
RI�WKH�8QLWHG�6WDWHV�RI�$PHULFD�DQG�UHYLVHG�DQG�DXJPHQWHG�IURP�RWKHU�PRUH�UHFHQW�JUDSKLF�DQG�GLJLWDO�VRXUFHV��
7KH�GLJLWDO�GDWD�DUH�XVHIXO�IRU�WKH�SURGXFWLRQ�RI�FDUWRJUDSKLF�SURGXFWV��DQG�WKH�GDWD�DUH�VWUXFWXUHG�WR�VXSSRUW�WKH
DQDO\WLFDO�IXQFWLRQV�RI�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV�

'$7$�&217(17

7KH�������������VFDOH�'/*�GDWD�ILOHV�FRQWDLQ�VHOHFWHG�EDVH�FDWHJRULHV�RI�FDUWRJUDSKLF�GDWD�LQ�GLJLWDO�IRUP���7KH�GDWD
ILOHV�ZHUH�RULJLQDOO\�GHULYHG�IURP�WKH�VHFWLRQDO�PDSV�RI�WKH������1DWLRQDO�$WODV�RI�WKH�8QLWHG�6WDWHV�RI�$PHULFD��
7KH�ILOHV�KDYH�EHHQ�XSGDWHG�IURP�D�YDULHW\�RI�VRXUFHV�DQG�UHYLVHG�WR�PHHW�WKH�ODWHVW�'/*�VWDQGDUGV���7KH�IROORZLQJ
FDWHJRULHV�RI�GDWD�DUH�LQFOXGHG�LQ�FXUUHQW�������������VFDOH�'/*�ILOHV�

� %RXQGDULHV����,QFOXGHV�SROLWLFDO�DQG�DGPLQLVWUDWLYH�ERXQGDULHV���%RXQGDULHV�RI�)HGHUDO�ODQGV�DUH
JHQHUDOL]HG�WR�IROORZ�VHFWLRQ�OLQHV���0RVW�)HGHUDO�ODQGV�ZLWK�D�PLQLPXP�DUHD�RI�����DFUHV�DUH
FROOHFWHG���%XUHDX�RI�/DQG�0DQDJHPHQW��%/0��ODQGV�ZLWK�D�PLQLPXP�VL]H�RI�����DFUHV�DUH
FROOHFWHG��EXW��DV�IRU�RWKHU�)HGHUDO�ODQGV��WKH�ERXQGDULHV�DUH�JHQHUDOL]HG�WR�IROORZ�VHFWLRQ�OLQHV�

� +\GURJUDSK\����,QFOXGHV�IORZLQJ�ZDWHU��ZDWHU�ERGLHV��ZHWODQGV��DQG�UHODWHG�IHDWXUHV�

� 0DQPDGH�)HDWXUHV����,QFOXGHV�EXLOW�XS�DUHDV�DQG�SRSXODWHG�SODFHV��ZLWK�LQIRUPDWLRQ�RQ�SRSXODWLRQ�
�6WDWH�FDSLWDOV�DQG�FRXQW\�VHDWV�DUH�DOVR�LGHQWLILHG�

� 7UDQVSRUWDWLRQ����,QFOXGHV�PDMRU�WUDQVSRUWDWLRQ�V\VWHPV�FROOHFWHG�LQ�WKUHH�VHSDUDWH�VXEFDWHJRULHV��
����5RDGV�DQG�7UDLOV��ZKLFK�LQFOXGHV�PDMRU�KLJKZD\V������5DLOURDGV��DQG�����3LSHOLQHV��7UDQVPLVVLRQ
/LQHV��DQG�0LVFHOODQHRXV�7UDQVSRUWDWLRQ�)HDWXUHV��ZKLFK�LQFOXGHV�RQO\�DLUSRUWV�DQG�WKH�$ODVND
SLSHOLQH�

� 8�6��3XEOLF�/DQG�6XUYH\�6\VWHP����,QFOXGHV�ODQG�JUDQWV�DQG�VXEGLYLVLRQV�RI�WKH�SXEOLF�ODQGV�WR�WKH
WRZQVKLS�DQG�UDQJH�OHYHO�
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(DFK�������������VFDOH�'/*�ILOH�FRQWDLQV�D�GDWD�OLPLW�OLQH��ZKLFK�LV�WKH�6WDWH�ERXQGDU\�LQ�LQODQG�DUHDV�DQG�WKH
VKRUHOLQH�DORQJ�WKH�RSHQ�RFHDQ���7KH�DUHD�EHWZHHQ�WKH�GDWD�OLPLW�OLQH�DQG�WKH�FHOO�HGJH��WKH�QHDWOLQH��LV�DOZD\V
FROOHFWHG�DV�D�YRLG�DUHD�

)RXU�WH[W�ILOHV�ZKLFK�FRQWDLQ�6WDWH�DQG�FRXQW\�)HGHUDO�,QIRUPDWLRQ�3URFHVVLQJ�6WDQGDUG��),36��&RGHV��ODQG�JUDQW
QDPHV��DLUSRUW�QDPHV��DQG�SRSXODWHG�SODFH�QDPHV�DQG�SRSXODWLRQV��DUH�GLVWULEXWHG�ZLWK�WKH�FDUWRJUDSKLF�GDWD��
$WWULEXWH�FRGHV�LQ�WKH�GDWD�ILOHV�OLQN�WKH�FDUWRJUDSKLF�GDWD�WR�WKH�WH[W�ILOH�HQWULHV����0HWDGDWD�WKDW�FRPSO\�ZLWK�WKH
)HGHUDO�*HRJUDSKLF�'DWD�&RPPLWWHH�&RQWHQW�6WDQGDUGV�IRU�'LJLWDO�*HRVSDWLDO�0HWDGDWD�DUH�DOVR�DYDLODEOH�IRU�HDFK
GDWD�VHW�

'$7$�6758&785(

/HYHOV�RI�6WUXFWXULQJ

7KH�WHUP�'/*�LV�XVHG�E\�WKH�86*6�WR�GHVFULEH�D�GLJLWDO�GDWD�VHW�RI�EDVH�FDUWRJUDSKLF�IHDWXUHV�LQ�YHFWRU�IRUP��
2ULJLQDOO\��WKUHH�OHYHOV�RI�'/*�GDWD��'/*����'/*����DQG�'/*����ZHUH�HQYLVLRQHG��WKHVH�OHYHOV�ZHUH�GLIIHUHQWLDWHG
E\�WKHLU�SRVLWLRQDO�DFFXUDF\��OHYHO�RI�DWWULEXWH�FRGLQJ��DQG�UHODWLRQDO�VSDWLDO�LQIRUPDWLRQ���,W�ZDV�IRXQG��KRZHYHU��WKDW
WKH�ZLGHVW�XVHU�FRPPXQLW\�ZRXOG�EH�VHUYHG�E\�SURGXFLQJ�'/*���GDWD��ZKLFK�KDYH�WKH�IXOO�UDQJH�RI�DWWULEXWH�FRGHV�
DUH�WRSRORJLFDOO\�VWUXFWXUHG��DQG�KDYH�SDVVHG�FHUWDLQ�TXDOLW\�FRQWURO�FKHFNV���7KHVH�WKUHH�SURSHUWLHV�DUH�UHTXLUHG�IRU
ZRUN�WKDW�LQFOXGHV�ERWK�JUDSKLF�DQG�DQDO\WLF�DSSOLFDWLRQV���7KHUHIRUH��DOO�'/*�GDWD�LQ�WKH�1DWLRQDO�'LJLWDO
&DUWRJUDSKLF�'DWD�%DVH��1'&'%��DUH�OHYHO���

7RSRORJ\

)XOO\�WRSRORJLFDOO\�VWUXFWXUHG�OHYHO���'/*�GDWD�LV�UHIHUUHG�WR�DV�'/*�����7KH�'/*���FRQFHSW�LV�EDVHG�RQ�JUDSK
WKHRU\�LQ�ZKLFK�D�WZR�GLPHQVLRQDO�GLDJUDP�LV�H[SUHVVHG�DV�D�GLUHFWHG�JUDSK�FRPSRVHG�RI�D�VHW�RI�QRGHV
�WRSRORJLFDOO\�VLJQLILFDQW�SRLQWV���OLQHV��DQG�DUHDV�LQ�D�PDQQHU�WKDW�H[SOLFLWO\�H[SUHVVHV�ORJLFDO�UHODWLRQVKLSV���7KLV
FRQFHSW�LV�XVHG�WR�HQFRGH�WKH�GLJLWDO�GDWD�ZLWK�WKH�VSDWLDO�UHODWLRQVKLSV�DPRQJ�IHDWXUHV���7KH�VSDWLDO�UHODWLRQVKLSV
LQFOXGH�VXFK�FRQFHSWV�DV�DGMDFHQF\�DQG�FRQQHFWLYLW\���7KH�DEVWUDFWLRQ�RI�WKH�IHDWXUHV�DFFRUGLQJ�WR�WKH�UXOHV�RI�JUDSK
WKHRU\�SUHVHUYHV�WKH�UHDOLVWLF�VSDWLDO�UHODWLRQVKLSV�DQG�FUHDWHV�D�ORJLFDO�DQG�FRQVLVWHQW�GDWD�ILOH�VWUXFWXUH�IRU�FRPSXWHU
SURFHVVLQJ���$�GLJLWDO�ILOH�RI�FDUWRJUDSKLF�RU�JHRJUDSKLF�GDWD�WKDW�PDLQWDLQV�WKH�UHDOLVWLF�VSDWLDO�UHODWLRQVKLSV�LV�FDOOHG
D�WRSRORJLFDOO\�VWUXFWXUHG�GDWD�ILOH���$�WRSRORJLFDOO\�VWUXFWXUHG�GDWD�ILOH�FDQ�VXSSRUW�VLPSOH�JUDSKLF�DSSOLFDWLRQV�
VXFK�DV�SORWWLQJ�VWUHDPV�DQG�URDGV�IRU�EDVH�PDSV��DV�ZHOO�DV�PRUH�DGYDQFHG�DSSOLFDWLRQV��VXFK�DV�FRPSXWDWLRQV�DQG
DQDO\VLV�LQYROYLQJ�IHDWXUHV�DQG�WKHLU�VSDWLDO�UHODWLRQVKLSV�
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7RSRORJLFDO�(OHPHQWV

$�'/*���ILOH�LV�FRPSRVHG�RI�WKUHH�VHSDUDWH��EXW�UHODWHG��WRSRORJLFDO�HOHPHQWV��QRGHV��OLQHV��DQG�DUHDV���1RGHV
GHILQH�WKH�ORFDWLRQ�RI�WKH�HQG�SRLQWV�RI�HYHU\�OLQH��DQG�D�VLQJOH�QRGH�FDQ�PDUN�WKH�VWDUW�RU�HQG�RI�RQH�RU�PRUH�OLQHV�
�7KXV�QRGHV�RFFXU�DW�LQWHUVHFWLRQV�RI�OLQHDU�IHDWXUHV�DQG�DW�RWKHU�SODFHV�ZKHUH�D�OLQHDU�IHDWXUH�LV�VXEGLYLGHG�LQWR
VHSDUDWH�OLQH�VHJPHQWV�

$�OLQH�LV�DQ�RUGHUHG�VHW�RI�SRLQWV�WKDW�GHVFULEHV�WKH�SRVLWLRQ�DQG�VKDSH�RI�D�OLQHDU�IHDWXUH���(DFK�OLQH�VWDUWV�DW�D�QRGH
DQG�HQGV�DW�D�QRGH��KDV�DQ�DUHD�WR�WKH�OHIW�RI�LWV�GLUHFWLRQ�RI�WUDYHO��WKH�GLUHFWLRQ�LQ�ZKLFK�LW�ZDV�FROOHFWHG���DQG�KDV
DQ�DUHD�WR�WKH�ULJKW�RI�LWV�GLUHFWLRQ�RI�WUDYHO���7KH�GLUHFWLRQ�RI�WUDYHO�LV�DUELWUDULO\�GHWHUPLQHG�DW�WKH�WLPH�RI�GDWD
FDSWXUH���/LQHV�FRQQHFW�WR�HDFK�RWKHU�DW�QRGHV��DQG�D�OLQH�GRHV�QRW�FURVV�LWVHOI�RU�DQ\�RWKHU�OLQH���$�OLQH�GHVFULEHV�WKH
ERXQGDU\�EHWZHHQ�WZR�DUHDO�IHDWXUHV��VXFK�DV�FRXQWLHV��RU�GHILQHV�D�IHDWXUH�E\�LWVHOI��VXFK�DV�D�URDG���$�VSHFLDO�OLQH�
FDOOHG�D�GHJHQHUDWH�OLQH��LV�XVHG�WR�UHSUHVHQW�LVRODWHG�SRLQW�IHDWXUHV���$�GHJHQHUDWH�OLQH�VWDUWV�DQG�HQGV�DW�WKH�VDPH
QRGH��KDV�WZR�LGHQWLFDO�FRRUGLQDWH�SDLUV��KDV�]HUR�OHQJWK��DQG�LV�WRWDOO\�FRQWDLQHG�LQVLGH�RQH�DUHD�

$Q�DUHD�LV�D�FRQWLQXRXV��XQEURNHQ�UHJLRQ�RI�WKH�ILOH�ERXQGHG�E\�OLQHV���$OO�SRUWLRQV�RI�WKH�ILOH�PXVW�EH�DVVLJQHG�WR
VRPH�DUHD���)LOHV�SURFHVVHG�XVLQJ�WKH�'/*�3URGXFWLRQ�6\VWHP��3526,;��KDYH�XQLTXH�DUHD�SRLQWV�ORFDWHG�LQVLGH�WKH
DUHD�WKH\�UHSUHVHQW���$OVR��HYHU\�'/*�ILOH�ZLOO�KDYH�DW�OHDVW�WZR�DUHDV�LGHQWLILHG��RQH�UHSUHVHQWLQJ�WKH�DUHD�FRYHUHG
E\�WKH�ILOH�DQG�WKH�RWKHU�UHSUHVHQWLQJ�WKH�DUHD�RXWVLGH�WKH�FRYHUDJH�RI�WKH�ILOH���$GGLWLRQDO�DUHDV�ZLOO�EH�GHILQHG�DV
QHFHVVDU\�WR�VXEGLYLGH�WKH�DUHD�FRYHUHG�E\�WKH�ILOH�

*5$3+�7+(25<�,1�'/*�'$7$

7KH�'/*�FRQFHSW�LV�EDVHG�RQ�JUDSK�WKHRU\��LQ�ZKLFK�D�GLDJUDP�LV�H[SUHVVHG�DV�D�VHW�RI�HOHPHQWV��QRGHV��DUHDV��DQG
OLQHV��VKRZLQJ�ORJLFDO�VSDWLDO�UHODWLRQVKLSV�ZLWK�PLQLPDO�UHGXQGDQF\���+LVWRULFDOO\��WKHUH�ZHUH�WKUHH�ZD\V�WR
LPSOHPHQW�WKH�OLQH�JUDSK�FRQFHSW�LQ�'/*�ILOHV��WKH�DUHD�FDVH��WKH�QHWZRUN�FDVH��DQG�WKH�DUHD�K\EULG�FDVH���7KHVH
FDVHV�ZHUH�GLIIHUHQWLDWHG�E\�WKH�QDWXUH�RI�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�FDWHJRULHV���3UHVHQWO\��86*6�'/*
V�DUH
FROOHFWHG�DQG�SURFHVVHG�DV�DUHD�FDVH�RU�DUHD�K\EULG�FDVH���7KH�IROORZLQJ�LQIRUPDWLRQ�SURYLGHV�SHUVSHFWLYH�RQ�WKH
YDULRXV�W\SHV�RI�'/*�ILOHV�

$UHD�OLQH�JUDSKV�DUH�XVHG�WR�UHSUHVHQW�DUHDO�IHDWXUHV�VXFK�DV�ODQG�XVH�DQG�ODQG�FRYHU��SROLWLFDO�HQWLWLHV��RU�WKH�8�6�
3XEOLF�/DQG�6XUYH\�6\VWHP���,Q�WKH�DUHD�FDVH��DOO�FORVHG�FLUFXLWV�RI�OLQHV�IRUP�XQLTXH�DUHDV�DQG�DOO�OLQH�HOHPHQWV
ERXQG�WZR�GLIIHUHQW�DUHD�HOHPHQWV���/LQH�HOHPHQWV�IRU�DUHD�OLQH�JUDSKV�DUH�QRW�QRUPDOO\�DVVLJQHG�SULPDU\�DWWULEXWHV�
�7KH�FKDUDFWHULVWLFV�RI�OLQHV�LQ�WKHVH�FDWHJRULHV�FDQ�XVXDOO\�EH�GHULYHG�E\�H[DPLQLQJ�WKH�DWWULEXWHV�RI�WKH�DUHD
HOHPHQWV�RQ�HDFK�VLGH�RI�WKH�OLQH�

1HWZRUN�OLQH�JUDSKV�ZHUH�XVHG�WR�UHSUHVHQW�OLQHDU�IHDWXUHV�VXFK�DV�URDGV�RU�VWUHDPV���7KH�QHWZRUN�FDVH�GLIIHUHG
IURP�WKH�DUHD�FDVH�LQ�WKDW��LUUHVSHFWLYH�RI�WKH�QXPEHU�RI�FORVHG�DUHDV�IRUPLQJ�WKH�JUDSK��RQO\�WZR�DUHD�HOHPHQWV
ZHUH�HQFRGHG�������WKH�DUHD�RXWVLGH�WKH�GRPDLQ��WHUPHG�WKH�RXWVLGH�DUHD��DQG������WKH�DUHD�ZLWKLQ�WKH�GRPDLQ��WHUPHG
WKH�EDFNJURXQG�DUHD���$OO�OLQHV�H[FHSW�WKH�JUDSK�ERXQGDU\��RU�QHDWOLQH��ZHUH�FRQVLGHUHG�WR�EH�FRQWDLQHG�ZLWKLQ�WKH



�

EDFNJURXQG�DUHD���7KH�PDMRU�WRSRORJLFDO�UHODWLRQVKLS�H[SUHVVHG�E\�QHWZRUN�GDWD�ZDV�WKDW�RI�FRQQHFWLYLW\���,Q�WKH
QHWZRUN�FDVH��WKH�OLQHV�WKHPVHOYHV�KDG�WKH�LGHQWLW\�DQG�FDUULHG�WKH�DSSURSULDWH�DWWULEXWH�FRGHV���'DWD�HQFRGHG�LQ
QHWZRUN�OLQH�JUDSK�IRUP�ZHUH�VXLWDEOH�IRU�YDULRXV�IRUPV�RI�QHWZRUN�DQDO\VLV��VXFK�DV�PLQLPXP�SDWK�FRPSXWDWLRQV�

,Q�WKH�DUHD�K\EULG�FDVH��QHWZRUN�DQG�DUHD�W\SH�LQIRUPDWLRQ�DUH�JDWKHUHG�LQ�D�VLQJOH�'/*�ILOH���,Q�WKLV�DSSURDFK��DOO
FORVHG�FLUFXLWV�RI�OLQHV�GHILQH�XQLTXH�DUHDV��VRPH�RI�ZKLFK�KDYH�D�FDUWRJUDSKLF�LGHQWLW\���6RPH�OLQHV�FDQ�H[LVW�WKDW�GR
QRW�IRUP�WKH�ERXQGDULHV�EHWZHHQ�WZR�DUHDV���7KH�XQLTXH�DUHDV�WKDW�UHSUHVHQW�IHDWXUHV�IRU�WKH�RYHUOD\�DUH�JLYHQ
DWWULEXWH�FRGHV���)RU�H[DPSOH��LQ�WKH�K\GURJUDSK\�FDWHJRU\�WKHUH�DUH�DUHDO�IHDWXUHV��VXFK�DV�ODNHV��UHVHUYRLUV��DQG
VZDPSV��WKDW�DUH�UHSUHVHQWHG�E\�XQLTXH�DWWULEXWHG�DUHD�HOHPHQWV���7KHUH�DUH�DOVR�OLQHDU�IHDWXUHV��VXFK�DV�VLQJOH�OLQH
VWUHDPV�DQG�DTXHGXFWV��WKDW�DUH�VLJQLILFDQW�LQ�WKHPVHOYHV�DQG�DUH�DOVR�DVVLJQHG�DWWULEXWH�FRGHV���7KHVH�IHDWXUHV�FDQ
RFFXS\�D�SRVLWLRQ�LQ�DQ�DUHD�RI�QR�RWKHU�K\GURJUDSKLF�VLJQLILFDQFH��WKDW�LV��DQ�XQDWWULEXWHG�EDFNJURXQG�DUHD�

$775,%87(�&2'(6

,Q�DGGLWLRQ�WR�ORFDWLRQDO�DQG�WRSRORJLFDO�LQIRUPDWLRQ��'/*�GDWD�HOHPHQWV�FDQ�KDYH�H[SOLFLWO\�HQFRGHG�DWWULEXWHV��
$WWULEXWH�FRGHV��DOVR�FDOOHG�IHDWXUH�FRGHV�RU�FODVVLILFDWLRQ�DWWULEXWHV��GHVFULEH�WKH�IHDWXUHV�UHSUHVHQWHG�E\�QRGHV�
DUHDV��RU�OLQHV���)RU�H[DPSOH��WKH�DWWULEXWH�FRGH�IRU�DQ�DUHD�PLJKW�LGHQWLI\�D�ODNH�RU�JODFLHU��WKH�DWWULEXWH�FRGH�IRU�D
OLQH�PLJKW�LGHQWLI\�D�URDG��UDLOURDG��VWUHDP��RU�VKRUHOLQH��)LJXUH������$�OLVWLQJ�RI�DOO�WKH�DWWULEXWH�FRGHV�FXUUHQWO\
DYDLODEOH�IRU�XVH�LQ�WKH�������������VFDOH�'/*�ILOHV�LV�JLYHQ�LQ�$SSHQGL[�$�

(DFK�DWWULEXWH�FRGH�LGHQWLILHV�WKH�JHQHUDO�GDWD�FDWHJRU\�WR�ZKLFK�D�IHDWXUH�EHORQJV��DV�ZHOO�DV�WKH�VSHFLILF�QDWXUH�RI
WKH�IHDWXUH���&RGHV�DOVR�FDQ�SURYLGH�DGGLWLRQDO�GHVFULSWLYH�LQIRUPDWLRQ���0DQ\�IHDWXUHV�DUH�XQLTXHO\�GHVFULEHG�E\�D
VLQJOH�DWWULEXWH�FRGH���2WKHUV�PD\�UHTXLUH�WZR�RU�PRUH�FRGHV�IRU�D�FRPSOHWH�GHVFULSWLRQ���,I�PXOWLSOH�DWWULEXWHV�DUH
QHHGHG�WR�GHVFULEH�D�IHDWXUH��WKHLU�RUGHULQJ�LV�QRW�VLJQLILFDQW���$�YDULDEOH�QXPEHU�RI�DWWULEXWH�FRGHV�LV�DOORZHG�
ZKLFK�FUHDWHV�DQ�RSHQ�HQGHG�VWUXFWXUH�WR�ZKLFK�LQIRUPDWLRQ�FDQ�EH�DGGHG�DW�DQ\�WLPH���,W�LV�QRW�QHFHVVDU\�IRU�HDFK
HOHPHQW�WR�KDYH�DVVRFLDWHG�DWWULEXWHV��LQ�JHQHUDO��DWWULEXWH�FRGHV�DUH�QRW�DVVLJQHG�WR�DQ�HOHPHQW�LI�WKH�FODVVLILFDWLRQ
FDQ�EH�GHULYHG�EDVHG�RQ�UHODWLRQVKLSV�WR�DGMDFHQW�HOHPHQWV�
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)LJXUH����0DS�HOHPHQWV�VKRZLQJ�URDG��UDLOURDG�
VWUHDPV��ODNH��DQG�IRUHVW�DUHDV�

$�'/*�DWWULEXWH�FRGH�LV�FRPSRVHG�RI�WZR�GLVWLQFW�QXPHULF�ILHOGV��D�WKUHH�GLJLW�PDMRU�FRGH�DQG�D�IRXU�GLJLW�PLQRU
FRGH���,Q�WKH�GLJLWDO�ILOH��WKH�PDMRU�DQG�PLQRU�DWWULEXWHV�DUH�HQFRGHG�LQ�WZR�LQWHJHU�ILHOGV�RI�VL[�GLJLWV��ULJKW�MXVWLILHG
ZLWK�OHDGLQJ�EODQNV��)2575$1��,��IRUPDW����,Q�WKLV�GRFXPHQW��PDMRU�FRGHV�DUH�SUHVHQWHG�DV�WKUHH�GLJLWV��DQG
PLQRU�FRGHV�DUH�SUHVHQWHG�DV�IRXU�GLJLWV���/HDGLQJ�]HURV�DUH�VKRZQ�IRU�FODULW\��IRU�H[DPSOH�����������

0DMRU�$WWULEXWH�&RGHV

7KH�ILUVW�WZR�GLJLWV�RI�WKH�PDMRU�FRGH��LQFOXGLQJ�D�OHDGLQJ�]HUR��XQLTXHO\�LGHQWLI\�WKH�FDWHJRU\�WR�ZKLFK�WKH
GHVFULEHG�HOHPHQW�EHORQJV���7KH�WKLUG�GLJLW�RI�WKH�PDMRU�FRGH�LV�XVHG�WR�PRGLI\�WKH�PLQRU�FRGH�LQ�WZR�ZD\V�

� ,I�]HUR��WKH�PLQRU�FRGH�UHSUHVHQWV�D�FODVVLILFDWLRQ�RU�GHVFULSWLRQ�RI�WKH�HOHPHQW�

� ,I�QRW�]HUR��WKH�PLQRU�FRGH�LV�D�SDUDPHWHU�UHTXLULQJ�VSHFLDO�LQWHUSUHWDWLRQ�DFFRUGLQJ�WR�LQVWUXFWLRQV
JLYHQ�LQ�WKH�FRGHV�IRU�HDFK�FDWHJRU\�

$�OLVW�RI�WKH�PDMRU�FRGHV�DQG�WKH�FDWHJRULHV�WKH\�UHSUHVHQW�LV�FRQWDLQHG�LQ�7DEOH����



�

7DEOH����0DMRU�FRGHV�XVHG�IRU�'/*�FDWHJRULHV

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

0DMRU�&RGH &DWHJRU\
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���
 +\SVRJUDSK\
��� +\GURJUDSK\
���
 9HJHWDWLYH�6XUIDFH�&RYHU
���
 1RQ�9HJHWDWLYH�)HDWXUHV
��� %RXQGDULHV
���
 6XUYH\�&RQWURO�DQG�0DUNHUV

7UDQVSRUWDWLRQ�6\VWHPV�
��� 5RDGV�DQG�7UDLOV
��� 5DLOURDGV
��� 3LSHOLQHV��7UDQVPLVVLRQ�/LQHV��DQG�0LVFHOODQHRXV

7UDQVSRUWDWLRQ�)HDWXUHV
��� 0DQPDGH�)HDWXUHV
��� 8�6��3XEOLF�/DQG�6XUYH\�6\VWHP
���
 /DQG�8VH�DQG�/DQG�&RYHU

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

�1RW�DSSOLFDEOH�DW�������������VFDOH

0LQRU�$WWULEXWH�&RGHV

7KH�PLQRU�FRGH�SURYLGHV�VSHFLILF�LQIRUPDWLRQ�DERXW�D�IHDWXUH���,Q�������������VFDOH�GDWD��WKH�ILUVW
GLJLW�RI�WKH�PLQRU�FRGH�LV�]HUR�H[FHSW�IRU�VRPH�SDUDPHWHU�FRGHV���7KH�UHPDLQLQJ�WKUHH�GLJLWV�DUH
QRUPDOO\�XVHG�WR�FODVVLI\�VSHFLILF�IHDWXUHV���7KH�W\SH�RI�WRSRORJLFDO�HOHPHQW�GHVFULEHG�E\�D�SDUWLFXODU
FRGH�FDQ�EH�GHWHUPLQHG�IURP�WKH�YDOXH�RI�WKH�ODVW�WKUHH�GLJLWV�

���������� �QRGHV
���������� �DUHDV
���������� �OLQHV
���������� �GHJHQHUDWH�OLQHV
���������� �FRGHV�WKDW�PD\�EH�DSSOLHG�WR�DQ\�HOHPHQW�W\SH��QRGHV�

������OLQHV��DUHDV��RU�GHJHQHUDWH�OLQHV�
���������� �GHVFULSWLYH�FRGHV

7KH�GHVFULSWLYH�FRGHV�������������DUH�XVHG�ZLWK�DQRWKHU�FRGH�WR�TXDOLI\�WKH�PHDQLQJ�RI�WKDW�FRGH�



�

7KH�ODVW�WKUHH�GLJLWV��DQG�RFFDVLRQDOO\�DOO�IRXU�GLJLWV��DOVR�PD\�EH�XVHG�DV�D�SDUDPHWHU�FRGH��
3DUDPHWHUV�DUH�XVHG�ZKHQ�D�PLQRU�FRGH�FDQ�OHJLWLPDWHO\�DVVXPH�D�UDQJH�RI�YDOXHV�VXFK�DV�D�ZDWHU
HOHYDWLRQ�RU�D�KLJKZD\�URXWH�QXPEHU���7KH�PHDQLQJ�RI�D�SDUDPHWHU�FRGH�LV�LQGLFDWHG�E\�WKH��QRQ�
]HUR��WKLUG�GLJLW�RI�WKH�PDMRU�FRGH�

6DPSOH�$WWULEXWH�&RGHV

)RXU�H[DPSOHV�RI�'/*�DWWULEXWH�FRGHV�IROORZ�DQG�VKRXOG�EH�LQWHUSUHWHG�ZLWK�UHIHUHQFH�WR�$SSHQGL[
$�

([DPSOH�$�

�������� 7KH�PDMRU�FRGH�����LQGLFDWHV�WKH�K\GURJUDSK\�FDWHJRU\���7KH�PLQRU�FRGH�����
LGHQWLILHV�WKH�IHDWXUH�DV�D�VWUHDP�

([DPSOH�%�

�������� 7KH�PDMRU�FRGH�����LQGLFDWHV�WKH�URDGV�DQG�WUDLOV�VXEFDWHJRU\�LQ�WKH�WUDQVSRUWDWLRQ
FDWHJRU\���7KH�PLQRU�FRGH������LGHQWLILHV�WKH�IHDWXUH�DV�D�OLPLWHG�DFFHVV�KLJKZD\�

�������� 7KH�PDMRU�FRGH�����LQGLFDWHV�WKH�URDGV�DQG�WUDLOV�VXEFDWHJRU\�LQ�WKH�WUDQVSRUWDWLRQ
FDWHJRU\���7KH�PLQRU�FRGH������LGHQWLILHV�WKH�IHDWXUH�DV�D�URDG�LQ�D�WXQQHO���7KLV
FRGH�ZRXOG�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�FRGH�GHVFULELQJ�WKH�URDG�W\SH�����
������

([DPSOH�&�

�������� 7KH�PDMRU�FRGH�����LQGLFDWHV�WKH�URDGV�DQG�WUDLOV�VXEFDWHJRU\�LQ�WKH�WUDQVSRUWDWLRQ
FDWHJRU\���%HFDXVH�WKH�ODVW�GLJLW�RI�WKH�PDMRU�FRGH�LV�QRW�]HUR��WKH�PLQRU�FRGH�LV�D
SDUDPHWHU���,Q�WKLV�FDVH��PLQRU�FRGH������LV�,QWHUVWDWH�URXWH�QXPEHU����

([DPSOH�'�

�������� 7KH�PDMRU�FRGH�����LQGLFDWHV�WKH�8�6��3XEOLF�/DQG�6XUYH\�6\VWHP�FDWHJRU\��DQG�WKH
QRQ�]HUR�WKLUG�GLJLW�LQGLFDWHV�WKH�PLQRU�FRGH�LV�D�SDUDPHWHU�FRGH�IRU�WKH�RULJLQ�RI
VXUYH\���7KH�PLQRU�FRGH������LQGLFDWHV�WKH�DUHD�HOHPHQW�LV�UHIHUHQFHG�WR�WKH
:LOODPHWWH�0HULGLDQ�

6$03/(�/,1(�*5$3+�6758&785(

([DPSOHV�RI�D�OLQH�JUDSK�DQG�LWV�FRUUHVSRQGLQJ�GLJLWDO�UHFRUGV�DUH�JLYHQ�LQ�ILJXUH���DQG�WDEOH����



�

7KHVH�H[DPSOHV�DUH�VLPSOLILHG�UHSUHVHQWDWLRQV�RI�WKH�FRQFHSWV�XVHG�LQ�WKH�'/*���VWUXFWXUH��WKH\�DUH
QRW�DFWXDO�GDWD�ILOHV���7KH�H[DPSOH�VKRZQ�LV�FRPSRVHG�RI����QRGHV����DUHDV��DQG����OLQHV���(DFK
HOHPHQW�W\SH�LV�PDLQWDLQHG�DV�D�VHSDUDWH�OLVW�LQ�WKH�GLJLWDO�GDWD���7KH�QRGHV�DUH�ODEHOHG�1��WKURXJK
1�����(DFK�QRGH�LV�WKH�VWDUWLQJ�RU�HQGLQJ�SRLQW�IRU�DW�OHDVW�RQH�OLQH���7KHUH�DUH�ILYH�GLVWLQFW�DUHDV
ODEHOHG�$��WKURXJK�$����$UHD�$��UHSUHVHQWV�WKH�DUHD�RXWVLGH�WKH�FRYHUDJH�RI�WKH�ILOH���7KHUH�LV�RQH
RXWVLGH�DUHD�IRU�HDFK�'/*����,W�LV�DOZD\V�WKH�ILUVW�DUHD�HQFRXQWHUHG�DQG�KDV�WKH�DWWULEXWH�FRGH����
�������,Q�WKH�H[DPSOH�JLYHQ�LQ�ILJXUH����WKH�SRUWLRQ�RI�WKH�ILOH�LQVLGH�WKH�ERUGHU�LV�GLYLGHG�LQWR�IRXU
DUHDV��HDFK�ERXQGHG��FORVHG��E\�OLQHV���$UHD�$��LV�ERXQGHG�E\�OLQHV�/����/���/���DQG�/����$UHD�$��LV
ERXQGHG�E\�OLQHV�/���/����/���/���/���/���/����DQG�/����$UHD�$��LV�ERXQGHG�E\�OLQHV�/���/����DQG
/����$UHD�$��LV�ERXQGHG�E\�OLQHV�/���/���/���DQG�/���DQG�/��



��

)LJXUH����6DPSOH�OLQH�JUDSK�



��

7DEOH����'LJLWDO�GHVFULSWLRQ�RI�D�VDPSOH�'/*����VHH�ILJ����

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

Nodes Areas

____________________________________________ ____________________________________________

Internal Id
Number X Coordinate Y Coordinate

Internal Id
Number X Coordinate Y Coordinate

_________________________________________________________________________________________________
_

N1 1 28 A1 0 0
N2 13 14 A2 6 24
N3 23 28 A3 3 10
N4 13 1 A4 8 7
N5 13 7 A5 18 14
N6 22 10
N7 6 5
N8 10 4
N9 11 24
N10 23 1
N11 1 17
N12 1 1
N13 9 9

_________________________________________________________________________________________________
_

Lines

_________________________________________________________________________________________________
_

            Coordinates           
Internal ID
Number

Starting
Node

Ending
Node

Area
Left

Area
Right

(first x y .... last x y)

_________________________________________________________________________________________________
_
L1  1  3 1 2  1, 28 23, 28
L2  3 10 1 5 23, 28 23,  1
L3  4 12 1 3 13,  1  1,  1
L4  1  1 2 2 31, 17  .... 13, 14
L5  2  3 2 5 13, 14 23, 28
L6  2  5 5 3 13, 14 13,  7
L7  5  4 5 3 13,  7 13,  1
L8 13  7 4 3  9,  9  ....  6,  5
L9  7  8 4 3  6,  5  .... 10,  4
L10  4 10 5 1 13,  1 23,  1
L11  5  6 5 5 13,  7  .... 22, 10
L12  9  9 2 2 11, 24 11, 24
L13 12 11 1 3  1,  1  1, 17
L14 11  1 1 2  1, 17  1, 28
L15  8 13 4 3 10,  4  ....  9,  9

_________________________________________________________________________________________________
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,Q�WKLV�H[DPSOH��DV�LQ�WKH�VWDQGDUG�'/*���GDWD�VWUXFWXUH��OLQH�HOHPHQWV�FRQWDLQ�WKH�RQO\�H[SOLFLW�WRSRORJLFDO�UHIHUHQFHV��
(DFK�OLQH�FRQWDLQV�SRLQWHUV�WR�LWV�ERXQGLQJ�QRGHV��VWDUWLQJ�DQG�HQGLQJ��DQG�WKH�DUHDV�WKDW�LW�ERXQGV��OHIW�DQG�ULJKW�RI�WKH
OLQH����7KLV�IRUPDW�PLQLPL]HV�UHGXQGDQW�OLQNDJHV�WR�DFKLHYH�HIILFLHQW�GDWD�HQFRGLQJ�DQG�VWRUDJH�

7KH�OLQHV�LQ�ILJXUH���DUH�ODEHOHG�/��WKURXJK�/�����7KH�OLQHV�FDQ�EH�LGHQWLILHG�E\�WKHLU�VWDUWLQJ�QRGH�QXPEHU��HQGLQJ�QRGH
QXPEHU��QXPEHU�RI�WKH�DUHD�WR�WKH�OHIW�RI�WKH�GLUHFWLRQ�RI�WUDYHO��QXPEHU�RI�WKH�DUHD�WR�WKH�ULJKW�RI�WKH�GLUHFWLRQ�RI
WUDYHO��DQG�D�VWULQJ�RI�FRRUGLQDWHV�GHVFULELQJ�WKH�DOLJQPHQW�RI�WKH�OLQH���,Q�WKLV�H[DPSOH��RQO\�WZR�SDLUV�RI�FRRUGLQDWHV�DUH
VKRZQ��KRZHYHU��LQ�DQ�DFWXDO�'/*���ILOH��DQ�LUUHJXODU�OLQH�ZRXOG�KDYH�D�YDULDEOH�QXPEHU�RI�FRRUGLQDWH�SDLUV�XS�WR�D�OLPLW
RI���������7KH�GLUHFWLRQ�RI�WUDYHO�RI�WKH�OLQH�LV�DUELWUDULO\�GHWHUPLQHG�GXULQJ�GDWD�FROOHFWLRQ���,Q�WKLV�H[DPSOH��/��LV
HQFRGHG�DV�SURFHHGLQJ�FORFNZLVH�DURXQG�DUHD�$����7KXV�OLQH�/��VWDUWV�DW�QRGH�1���HQGV�DW�QRGH�1���KDV�DUHD�$��WR�WKH
OHIW�RI�WKH�GLUHFWLRQ�RI�WUDYHO��DQG�KDV�DUHD�$��WR�WKH�ULJKW�RI�WKH�GLUHFWLRQ�RI�WUDYHO���7KH�FRRUGLQDWH�VWULQJ�GHVFULELQJ�WKH
DOLJQPHQW�RI�WKH�OLQH�ZLOO�VWDUW�ZLWK�WKH�VDPH�FRRUGLQDWH�YDOXHV�DV�WKRVH�RI�QRGH�1��DQG�ZLOO�HQG�ZLWK�WKH�VDPH
FRRUGLQDWH�YDOXHV�DV�WKRVH�RI�QRGH�1����7KH�DUHD�WR�WKH�OHIW�RI�LWV�GLUHFWLRQ�RI�WUDYHO��$���LV�GLIIHUHQW�IURP�WKH�DUHD�WR�WKH
ULJKW�RI�LWV�GLUHFWLRQ�RI�WUDYHO��$���VR�WKH�OLQH�LV�D�ERXQGDU\�EHWZHHQ�WKH�WZR�DUHDV�

/LQHV�/���DQG�/���DUH�H[DPSOHV�RI�OLQHV�WKDW�OLH�ZLWKLQ�RQH�DUHD���/LQH�/���VWDUWV�DW�QRGH�1���HQGV�DW�QRGH�1���KDV�DUHD
$��WR�WKH�OHIW�RI�WKH�GLUHFWLRQ�RI�WUDYHO��DQG�DOVR�KDV�DUHD�$��WR�WKH�ULJKW�RI�WKH�GLUHFWLRQ�RI�WUDYHO���7KH�FRRUGLQDWH�VWULQJ
IRU�WKH�OLQH�ZLOO�VWDUW�ZLWK�WKH�VDPH�FRRUGLQDWH�YDOXHV�DV�WKRVH�RI�QRGH�1��DQG�ZLOO�HQG�ZLWK�WKH�VDPH�FRRUGLQDWH�YDOXHV
DV�WKRVH�RI�QRGH
1����/LQH�/���LV�DQ�H[DPSOH�RI�D�GHJHQHUDWH�OLQH���7KH�OLQH�VWDUWV�DW�QRGH�1���HQGV�DW�QRGH�1���DQG�KDV�DUHD�$��DV�ERWK
WKH�DUHD�WR�LWV�OHIW�DQG�ULJKW���7KHUH�DUH�RQO\�WZR�FRRUGLQDWH�SDLUV�LQ�WKH�VWULQJ�GHILQLQJ�WKH�OLQH��DQG�ERWK�SRLQWV�KDYH�WKH
VDPH�FRRUGLQDWH�YDOXHV�DV�QRGH�1���WKXV��WKH�WZR�SRLQWV�DUH�WKH�VDPH�DQG�WKH�OLQH�KDV�]HUR�OHQJWK�

1RWH�WKDW�LQ�WKLV�H[DPSOH�WKH�[�DQG�\�FRRUGLQDWHV�DUH�QXPEHUHG�IURP�WKH�ORZHU�OHIW�FRUQHU�WR�VLPSOLI\�WKH�GUDZLQJ���,Q
DQ�DFWXDO�'/*���ILOH��KRZHYHU��WKH�RULJLQ�LV�WKH�FHQWHU�RI�WKH�FHOO�DQG�WKH�LQWHUQDO�ILOH�FRRUGLQDWHV�DUH�H[SUHVVHG�LQ
WKRXVDQGWKV�RI�DQ�LQFK���6HH�WKH�&RRUGLQDWH�6\VWHPV�VHFWLRQ�IRU�PRUH�GHWDLO�

',675,%87,21�)250$76

7KH�������������VFDOH�'/*�GDWD�DUH�DYDLODEOH�LQ�WZR�GLVWULEXWLRQ�IRUPDWV�������VWDQGDUG�DQG�����RSWLRQDO�

7KH�VWDQGDUG�GLVWULEXWLRQ�IRUPDW�ZDV�GHVLJQHG�WR�PLQLPL]H�VWRUDJH�UHTXLUHPHQWV���([SOLFLW�WRSRORJLFDO�OLQNV�DUH
FRQWDLQHG�RQO\�LQ�WKH�OLQH�HOHPHQWV���$�VDPSOH�'/*�ILOH�LQ�VWDQGDUG�IRUPDW�LV�OLVWHG�LQ�$SSHQGL[�%�

7KH�RSWLRQDO�GLVWULEXWLRQ�IRUPDW�ZDV�GHVLJQHG�WR�IDFLOLWDWH�XVDJH���7KHVH�ILOHV�PD\�EH�ODUJHU�WKDQ�WKRVH�LQ�WKH�VWDQGDUG
IRUPDW�EXW��IRU�FHUWDLQ�DSSOLFDWLRQV��FDQ�VLPSOLI\�SURFHVVLQJ�UHTXLUHPHQWV���7RSRORJLFDO�OLQNV�DUH�H[SOLFLWO\�HQFRGHG
EHWZHHQ�DOO�OLQH�DQG�QRGH�HOHPHQWV�DQG�EHWZHHQ�DOO�OLQH�DQG�DUHD�HOHPHQWV���$�VDPSOH�'/*�ILOH�LQ�RSWLRQDO�IRUPDW�LV
OLVWHG�LQ�$SSHQGL[�&�

7KH�FKDUDFWHULVWLFV�RI�WKH�VWDQGDUG�DQG�RSWLRQDO�'/*�GLVWULEXWLRQ�IRUPDWV�DUH�VXPPDUL]HG�LQ�WDEOH���

7DEOH����6WDQGDUG�DQG�RSWLRQDO�'/*�IRUPDW

6WDQGDUG 2SWLRQDO



��

�������������������������������������������� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

&KDUDFWHU�VHW ��ELW�$6&,, ��ELW�$6&,,

/RJLFDO�UHFRUG
�OHQJWK

����E\WHV ���E\WHV

3K\VLFDO�UHFRUG
�OHQJWK
��EORFNVL]H�

YDULDEOH�LQ
�PXOWLSOHV�RI����
�E\WHV

YDULDEOH�LQ
�PXOWLSOHV�RI���
�E\WHV

&RRUGLQDWH�V\VWHP LQWHUQDO�ILOH
��WKRXVDQGWKV�RI�D
�PDS�LQFK�

JURXQG�SODQLPHWULF
��$OEHUV
�(TXDO�$UHD�&RQLF�

7RSRORJLFDO
�OLQNV

FRQWDLQHG�RQO\�LQ
�OLQH�HOHPHQWV

FRQWDLQHG�LQ�QRGH�
�DUHD��DQG�OLQH
�HOHPHQWV

�������������������������������������������� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
���������������������������������������������������������������������������������������� 7KHVH�IRUPDWV�DUH�GHVFULEHG�LQ�GHWDLO�LQ�$SSHQGL[HV�'�DQG�(�

%RWK�IRUPDWV�LQFOXGH�IRXU�WH[W�ILOHV���)RUPDW�RI�WKH�WH[W�ILOHV�LV�GHVFULEHG�LQ�GHWDLO�LQ�$SSHQGL[�)�

&225',1$7(�6<67(06

7KH�SRVLWLRQDO�GHVFULSWLRQV�IRU�'/*�GDWD�HOHPHQWV�DUH�H[SUHVVHG�LQ�RQH�RI�WZR�FRRUGLQDWH�V\VWHPV��GHSHQGHQW�XSRQ�WKH
GLVWULEXWLRQ�IRUPDW�VHOHFWHG���7KHVH�GLVWULEXWLRQ�IRUPDWV��VWDQGDUG�DQG�RSWLRQDO��DUH�GHVFULEHG�EHORZ�

6WDQGDUG�'LVWULEXWLRQ�)RUPDW�&RRUGLQDWHV

7KH�'/*�GDWD�LQ�WKH�VWDQGDUG�GLVWULEXWLRQ�IRUPDW�DUH�HQFRGHG�XVLQJ�DQ�LQWHUQDO�ILOH�FRRUGLQDWH�V\VWHP�WR�PLQLPL]H
VWRUDJH�UHTXLUHPHQWV���7KH�FKDUDFWHULVWLFV�RI�WKLV�V\VWHP�DUH�DV�IROORZV�

�� �������������������������������������������������������������������������������������������������������������������������� 7KH�FRRUGLQDWH�V\VWHP�LV�&DUWHVLDQ�
�� ��������������������������������������������������������������������������������������������������� 7KH�RULJLQ��[ ���\ ���LV�DW�WKH�FHQWHU�RI�WKH�FHOO�
��7KH�[�D[LV�RI�WKH�FRRUGLQDWH�V\VWHP�LV�SDUDOOHO�WR�D�WKHRUHWLFDO�VWUDLJKW�OLQH�FRQQHFWLQJ�WKH�VRXWKZHVW�DQG

VRXWKHDVW�UHJLVWUDWLRQ�SRLQWV��FRUQHUV��RI�WKH�FHOO��WKH�\�D[LV�LV�SHUSHQGLFXODU�WR�WKDW�OLQH�
�� ���������������������������������������������������������������������������������������������������������� 2QH�XQLW�LV�HTXDO�WR�������LQFK�DW�PDS�VFDOH�
�� ��������������������������������������������������������������������� 7KH�FRRUGLQDWH�GRPDLQ�LV�OLPLWHG�WR�WKH�UDQJH��������WR��������

7KH�ILOH�KHDGHU�FRQWDLQV�WUDQVIRUPDWLRQ�SDUDPHWHUV�WKDW�FDQ�EH�XVHG�WR�FRQYHUW�WKH�LQWHUQDO�ILOH�FRRUGLQDWHV�WR�WKH
JURXQG�FRRUGLQDWH�V\VWHP��WKH�$OEHUV�(TXDO�$UHD�&RQLF�SURMHFWLRQ�IRU�������������VFDOH�'/*
V����$Q�H[DPSOH�RI�WKLV
WUDQVIRUPDWLRQ�LV�JLYHQ�LQ�$SSHQGL[�*�

2SWLRQDO�'LVWULEXWLRQ�)RUPDW�&RRUGLQDWHV
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7KH�'/*�GDWD�LQ�WKH�RSWLRQDO�GLVWULEXWLRQ�IRUPDW�DUH�H[SUHVVHG�LQ�WKH�XQLWV�RI�WKH�JURXQG�FRRUGLQDWH�V\VWHP��WKDW�LV�
PHWHUV�LQ�WKH�$OEHUV�(TXDO�$UHD�&RQLF�FRRUGLQDWH�V\VWHP�GHVFULEHG�LQ�$SSHQGL[�+�

6285&(�0$7(5,$/6

7KH�GDWD�GHVFULEHG�LQ�WKLV�GRFXPHQW�ZHUH�FROOHFWHG�RULJLQDOO\�IURP�86*6�������������VFDOH�VHFWLRQDO�PDSV�IURP�7KH
1DWLRQDO�$WODV�RI�WKH�8QLWHG�6WDWHV�RI�$PHULFD���7KH�GLJLWDO�ILOHV�ZHUH�UHYLVHG�DQG�H[SDQGHG�LQ������DQG������IURP�D
YDULHW\�RI�)HGHUDO�JUDSKLF�DQG�GLJLWDO�VRXUFHV���'DWD�VRXUFH�DQG�FXUUHQF\�LQIRUPDWLRQ�LV�OLVWHG�LQ�$SSHQGL[�,�

7KH�QRPLQDO�VFDOH�RI�WKH�VRXUFH�PDWHULDOV�XVHG�WR�SURGXFH�D�'/*�LV�FRQWDLQHG�LQ�WKH�ILOH�KHDGHU���7KH�VFDOH�LV�DOVR
UHIOHFWHG�LQ�WKH�UHVROXWLRQ�ILHOG��ZKLFK�VWDWHV�WKH�JURXQG�OHQJWK�LQ�PHWHUV�RI�RQH�XQLW��������LQFK�DW�PDS�VFDOH��LQ�WKH�ILOH
LQWHUQDO�FRRUGLQDWH�V\VWHP�XVHG�IRU�GDWD�FROOHFWLRQ���)RU�������������VFDOH�GDWD��������LQFK�DW�PDS�VFDOH�HTXDOV�����
PHWHUV�

&(//�6,=(�$1'�),/(�(;7(17

7KH�������������VFDOH�'/*
V�DUH�GLVWULEXWHG�E\�6WDWH���7KH�FHOO�VL]H�LV�YDULDEOH���&HOO�FRUQHUV�DUH�HYHQ�GHJUHHV�RI�ODWLWXGH
RU�ORQJLWXGH��DQG�FHOO�VL]H�LV�GHWHUPLQHG�E\�WKH�DUHD�QHFHVVDU\�WR�HQFRPSDVV�D�JLYHQ�6WDWH���7KH�FHOO�DOZD\V�H[WHQGV
EH\RQG�WKH�6WDWH�ERXQGDU\��VR�WKDW�WKH�6WDWH��IORDWV��ZLWKLQ�WKH�FHOO���7KH�FHOO�FRPSOHWHO\�HQFORVHV�WKH�6WDWH��H[FHSW�IRU
$ODVND��ZKLFK�LV�GLYLGHG�DPRQJ�WKUHH�FHOOV�DORQJ�DUFV�RI�ORQJLWXGH�DQG�ODWLWXGH���7KH�UHJLVWUDWLRQ�SRLQWV�IRU�HDFK�FHOO�DUH
WKH�FHOO�FRUQHUV�

7KH�GDWD�IRU�HDFK�FHOO�DUH�HQFRGHG�LQ�PXOWLSOH�FDWHJRULHV��ERXQGDULHV��K\GURJUDSK\��PDQPDGH�IHDWXUHV��SLSHOLQHV�
WUDQVPLVVLRQ�OLQHV��DQG�PLVFHOODQHRXV�WUDQVSRUWDWLRQ�IHDWXUHV��UDLOURDGV��URDGV�DQG�WUDLOV��DQG�8�6��3XEOLF�/DQG�6XUYH\
6\VWHP����7KHUH�LV�RQH�ILOH�SHU�FDWHJRU\���7KH�ILOHV�IRU�HDFK�FHOO�DUH�YHUWLFDOO\�UHJLVWHUHG�XVLQJ�PDQXDO�PHWKRGV��DQG�WKH
6WDWH�ERXQGDULHV�DUH�PDQXDOO\�HGJH�PDWFKHG�WR�HDFK�RWKHU�

'$7$�9$/,'$7,21

7KH�'/*�GDWD�GR�QRW�FDUU\�TXDQWLILHG�DFFXUDF\�VWDWHPHQWV���7KH�IROORZLQJ�SURFHGXUHV��KRZHYHU��DUH�XVHG�WR�YDOLGDWH�WKH
������������VFDOH�GDWD�ILOHV�EHIRUH�WKH\�DUH�UHOHDVHG�IRU�GLVWULEXWLRQ�

��3RVLWLRQDO�DFFXUDF\�DQG�FRQWHQW�FRPSOHWHQHVV����7KH�GDWD�DUH�FROOHFWHG�DQG�SURFHVVHG�XVLQJ�HTXLSPHQW�ZLWK�D
UHVROXWLRQ�RI�������LQFK���7KH�SRVLWLRQDO�DFFXUDF\�RI�WKH�GDWD�DQG�FRPSOHWHQHVV�RI�WKH�ILOH�DUH�FKHFNHG�E\
YLVXDOO\�FRPSDULQJ�SURRI�SORWV�ZLWK�WKH�VRXUFH�PDWHULDOV�

��$WWULEXWH�DFFXUDF\����&RUUHFW�DSSOLFDWLRQ�RI�WKH�DWWULEXWH�FRGHV�LV�FKHFNHG�XVLQJ�D�FRPELQDWLRQ�RI�DXWRPDWHG�DQG
PDQXDO�WHFKQLTXHV���6RIWZDUH�LV�XVHG�WR�FKHFN�FRGH�YDOLGLW\�DQG�DSSOLFDWLRQ�RI�FRGHV���0DQXDO�FKHFNV�
LQFOXGLQJ�FRPSDULVRQ�ZLWK�SURRI�SORWV��DUH�XVHG�WR�FRQILUP�DWWULEXWH�DSSOLFDWLRQ�

��7RSRORJLFDO�ILGHOLW\����7KH�WRSRORJLFDO�VWUXFWXUH�RI�HDFK�'/*�ILOH�LV�IXOO\�YDOLGDWHG�E\�VRIWZDUH���7KHUH�DUH�QR
H[WUDQHRXV�LQWHUVHFWLRQV��WKDW�LV��D�OLQH�GRHV�QRW�MRLQ�RU�FURVV�DQRWKHU�OLQH��RU�LWVHOI��H[FHSW�DW�D�QRGH���1R
OLQH�H[WHQGV�WKURXJK�D�QRGH���3RO\JRQ��DUHD��DGMDFHQF\�LV�DOVR�YDOLGDWHG��WKDW�LV��DUHD�OHIW�DQG�DUHD�ULJKW
WRSRORJ\�RI�OLQHV�LV�FRQVLVWHQW�WKURXJKRXW�WKH�ILOH���7KH�QHDWOLQH�DQG�GDWD�OLPLW�OLQH�DUH�IUHH�RI�JDSV�



��

��(GJH�PDWFKLQJ����7KH�GDWD�IRU�HDFK�6WDWH�DUH�PDQXDOO\�HGJH�PDWFKHG�WR�WKH�DGMDFHQW�6WDWHV���7KH�ILOHV�DUH
FKHFNHG�IRU�ERWK�SRVLWLRQDO�DQG�DWWULEXWH�FRQVLVWHQF\�DQG�GLVFUHSDQFLHV�DUH�UHVROYHG����6RIWZDUH�H[LVWV�WR
GR�GLJLWDO�HGJH�PDWFKLQJ�DORQJ�VWUDLJKW�FHOO�HGJHV���+RZHYHU��EHFDXVH�WKH�������������VFDOH�GDWD�GRHV�QRW
WRXFK�WKH�FHOO�HGJHV��DQG�EHFDXVH�LW�LV�WKH�LUUHJXODU�6WDWH�HGJHV�WKDW�QHHG�WR�EH�FKHFNHG��WKH�HGJH�PDWFKLQJ
PXVW�EH�GRQH�PDQXDOO\�IRU�WKLV�GDWD��

��4XDOLW\�&RQWURO�)ODJV����7KH�TXDOLW\�FRQWURO�IODJV�LQ�WKH�'/*�KHDGHU�UHFRUG�ZHUH�GHVLJQHG�IRU�XVH�ZLWK�GLJLWDO
HGJH�PDWFKLQJ�VRIWZDUH��DQG�WKHUHIRUH�GR�QRW�SURYLGH�LQIRUPDWLRQ�RQ�PDQXDO�HGJH�PDWFKHV���+RZHYHU�
'/*�GDWD�FDQQRW�EH�HQWHUHG�LQWR�WKH�1'&'%�XQOHVV�WKH�TXDOLW\�FRQWURO�IODJV�DUH�VHW���7KHUHIRUH��IRU�WKH
������������VFDOH�'/*�WKH�TXDOLW\�FRQWURO�IODJV�DUH�VHW�WR�LQGLFDWH�WKDW�HGJH�PDWFKLQJ�ZDV�QRW�DXWKRUL]HG
HYHQ�WKRXJK�D�PDQXDO�HGJH�FKHFN�KDV�EHHQ�SHUIRUPHG�



��

7KH�IROORZLQJ�WH[W�SURYLGHV�EDFNJURXQG�LQIRUPDWLRQ�RQ�TXDOLW\�FRQWURO�IODJV���,QIRUPDWLRQ�LQ�WKH�KHDGHU�RI�WKH
'/*�ILOH�LQGLFDWHV�WKH�VWDWXV�RI�WKH�ILOH�ZLWK�UHVSHFW�WR�HGJH�PDWFKLQJ���$�SDLU�RI��HGJH�IODJV��DUH�VHW�IRU
HDFK�RI�WKH�IRXU�HGJHV�RI�WKH�'/*��ZHVW��QRUWK��HDVW��DQG�VRXWK����7KH�ILUVW�IODJ�LQGLFDWHV�WKH�VWDWXV�RI�WKH
HGJH�UHVXOWLQJ�IURP�WKH�HGJH�PDWFKLQJ�FKHFN��DQG�WKH�VHFRQG�IODJ�LQGLFDWHV�WKH�UHDVRQ�IRU�D�SDUWLFXODU
VWDWXV���7KHVH�IODJV�PXVW�EH�VHW�EHIRUH�D�ILOH�FDQ�EH�DUFKLYHG�LQ�WKH�GDWD�EDVH�

������������������������������������������������������������������ 7KH�DYDLODEOH�VWDWXV�YDOXHV�IRU�D�'/*�HQWHUHG�LQWR�WKH�1'&'%�DUH�
�������������������EODQN�� �QR�VWDWXV�IODJ�VHW
�������������������������� �SDVVHG�HGJH�PDWFK�FKHFN
������������������������O� �DOLJQPHQW�GLVFRQWLQXLW\
�������������������������� �DWWULEXWH�GLVFRQWLQXLW\
�������������������������� �DWWULEXWH�DQG�DOLJQPHQW�GLVFRQWLQXLW\

������������������������������������������������������������������������������������������������������������������������������� ������7KH�DYDLODEOH�UHDVRQ�FRGHV�DUH�
�������������������EODQN�� �QR�UHDVRQ�IODJ�VHW
�������������������������� �DGMDFHQW�GDWD�GR�QRW�H[LVW
�������������������������� �DGMDFHQW�GDWD�XQDYDLODEOH
�������������������������� �WHPSRUDO�VRXUFH�GLVFRQWLQXLW\
�������������������������� �PLVPDWFK�YDOLG
�������������������������� �SDQHOLQJ�XQDXWKRUL]HG
�������������������������� �SURFHVVLQJ�VRIWZDUH�OLPLWDWLRQ

7KH�IROORZLQJ�FRPELQDWLRQV�RI�VWDWXV�IODJV�DQG�UHDVRQ�IODJV�DUH��FXUUHQWO\�YDOLG�IRU�ILOHV�HQWHUHG�LQWR�WKH�1'&'%�

��������������������������������������������������������������������������������������������������������������� EODQN�EODQN�����EODQN�������EODQN�������EODQN��
������������������������������������������������������������������������������������������������������������������������������� ������������������������������������������������ ��EODQN
������������������������������������������������������������������������������������������������������������������������������� �����������������������������������������������������
������������������������������������������������������������������������������������������������������������������������������� ��������������������������������������������������������
������������������������������������������������������������������������������������������������������������������������������� ��������������������������������������������������������

������������������������������������������������������������������������������������������ 7KH�IROORZLQJ�LV�D�EULHI�H[SODQDWLRQ�RI�WKH�UHDVRQ�IODJV�

������������������������������������������������������������������������������������������������������������������������������� ������������ �EODQN�� �QR�UHDVRQ�IODJ�VHW
7KLV�IODJ�LV�XVHG�ZLWK�D�VWDWXV�IODJ�RI����SDVVHG����1R�UHDVRQ�IODJ�LV�UHTXLUHG�EHFDXVH�QR�PLVPDWFKHV�ZHUH�IRXQG

DORQJ�WKH�HGJH�

������������������������������������������������������������������������������������������������������������������������������� �������� �� �DGMDFHQW�GDWD�GR�QRW�H[LVW
7KLV�IODJ�LV�XVHG�ZLWK�D�VWDWXV�IODJ�RI�EODQN��XQFKHFNHG����7KLV��FRPELQDWLRQ�H[LVWV�SULPDULO\�IRU�ILOH�HGJHV�WKDW�DUH

DGMDFHQW�WR�DUHDV�XQPDSSHG�ZLWKLQ�WKH�VHULHV�VFDOH�RI�SURGXFWV�EHLQJ�GLJLWL]HG��H�J���FRDVWDO�DQG
LQWHUQDWLRQDO�ERXQGDU\�ORFDWLRQV��



��

������������������������������������������������������������������������������������������������������������������������������� ��������� �� �DGMDFHQW�GDWD�XQDYDLODEOH
7KLV�IODJ�LV�XVHG�ZLWK�D�VWDWXV�IODJ�RI�EODQN��XQFKHFNHG���,W�LV�XVHG�IRU�HGJHV�DGMDFHQW�WR�DUHDV�WKDW�KDYH�VLPLODU

VRXUFH�PDWHULDOV�DQG�GDWD�FDWHJRULHV��EXW�WKDW�KDYH�QRW�EHHQ�GLJLWL]HG�DQG�DUFKLYHG���$�UHDVRQ�FRGH�RI��
PD\�EH�UHVHW�ZKHQ�WKH�DGMRLQLQJ�GDWD�FHOO�EHFRPHV�DYDLODEOH�IRU�HGJH�PDWFKLQJ�

������������������������������������������������������������������������������������������������������������������������������ �� �WHPSRUDO�VRXUFH�GLVFRQWLQXLW\
7KLV�IODJ�LQGLFDWHV�D�GLVFRQWLQXLW\�LQ�FODVVLILFDWLRQ�RU�DOLJQPHQW��EHWZHHQ�IHDWXUHV�LQ�DGMDFHQW�ILOHV�WKDW�ZHUH�HLWKHU

GLJLWL]HG�DV�UHSUHVHQWHG�RQ�PDS�VRXUFHV�ZLWK�GLIIHUHQW�LQIRUPDWLRQ��RU�WKDW�ZHUH�FRPSLOHG�RU�UHYLVHG�IURP
VRXUFH�RI�GLIIHUHQW�GDWHV���0LVPDWFKHV�PD\�DOVR�EH�GXH�WR�FKDQJHV�LQ�WKH�VWDQGDUGV�DQG��RU��LQ�WKH
SURFHVVLQJ�VRIWZDUH�

������������������������������������������������������������������������������������������������������������������������������� ����������������������������� �PLVPDWFK�YDOLG
7KLV�IODJ�DSSOLHV�ZKHQ�D�IHDWXUH�HQGV�SUHFLVHO\�DW�WKH�QHDWOLQH�RU�KDV�D�UHDVRQDEOH�DWWULEXWH�YDOXH�FKDQJH�DV�LW

FURVVHV�WKH�QHDWOLQH�

������������������������������������������������������������������������������������������������������������������������������� ���������������� �SDQHOLQJ�XQDXWKRUL]HG
7KLV�IODJ�LV�XVHG�ZLWK�WKH�HGJH�VWDWXV�IODJ�RI�EODQN�DQG�LQGLFDWHV�WKDW�QR�DXWKRUL]DWLRQ�ZDV�LQ�SODFH�IRU�HGJH

PDWFKLQJ�DW�WKH�WLPH�WKH�GDWD�ZHUH�DUFKLYHG���7KLV�LV�WKH�UHDVRQ�IODJ�XVHG�IRU�DOO�������������VFDOH�'/*
GDWD�

������������������������������������������������������������������������������������������������������������������������������� �� �SURFHVVLQJ�VRIWZDUH�OLPLWDWLRQ
7KLV�IODJ�LV�XVHG�ZLWK�D�VWDWXV�IODJ�RI����LQGLFDWLQJ�DQ�DOLJQPHQW�GLVFRQWLQXLW\���0LVPDWFKHV�RFFXU�ZKHQ�RQH�ILOH�LV

VHJPHQWHG�GXH�WR�D�SURFHVVLQJ�VRIWZDUH�ILOH�VL]H�OLPLWDWLRQ���7KH�DOLJQPHQW�VRIWZDUH�LV�XQDEOH�WR
GLVWLQJXLVK�EHWZHHQ�ILOH�VHJPHQWV�WKDW�DUH�PLVVLQJ�GDWD�LQWHQWLRQDOO\�DQG�ILOH�VHJPHQWV�ZKHUH�GDWD�LV
PLVVLQJ�GXH�WR�DQ�HUURU���7KLV�IODJ�LV�YDOLG�RQO\�LQ�VLWXDWLRQV�ZKHUH�WKH�PLVPDWFKHV�DUH�GXH�WR�VRIWZDUH
OLPLWDWLRQV�
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$33(1',;�$�����9DOLG�&RGHV�IRU�������������6FDOH�'LJLWDO�/LQH�*UDSKV

HYDROGRAPHY

Line Node Area Code Description

x 000.0000 Outside area
x 050.0001 Upper origin of stream
x 050.0002 Upper origin of stream at water body
x 050.0003 Sink, channel no longer evident
x 050.0004 Stream entering water body
x 050.0005 Stream exiting water body

x x 050.0101 Reservoir
x x 050.0103 Glacier/permanent snow field
x x 050.0111 Marsh/wetland/swamp/bog

x 050.0116 Bays/estuaries/gulfs/oceans/seas
x 050.0120 Area not within the land area of the State

x 050.0200 Shoreline
x 050.0202 Closure line
x 050.0203 Indefinite shoreline
x 050.0204 Apparent limit
x 050.0299 Processing line
x x 050.0401 Falls
x x x 050.0406 Dam/weir
x x 050.0412 Stream
x x 050.0413 Braided stream
x x 050.0414 Ditch/canal
x x 050.0415 Aqueduct
x 050.0419 Major channel in water area (i.e. Intracoastal Waterway)
x x x 050.0421 Lake/pond
x 050.0605 Right bank
x 050.0606 Left bank
x x x 050.0610 Intermittent
x x x 050.0614 Dry

BOUNDARIES

Line Node Area Code Description

x 000.0000 Outside area
x 090.0190 Area not within the land area of the State
x 090.0199 Open water

x 090.0204 Boundary closure line
x 090.0299 Processing line
x x 090.0401 Federal lands
x x 090.0601 Jurisdiction in dispute
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$33(1',;�$�����9DOLG�&RGHV�IRU�������������6FDOH
'LJLWDO�/LQH�*UDSKV��FRQWLQXHG

/LQH 1RGH $UHD &RGH 'HVFULSWLRQ

[ [ ������[[� 6WDWH�),36�&RGH��LQFOXGHV�6WDWH�HTXLYDOHQWV�
[ [ �����[[[� &RXQW\�),36�&RGH��LQFOXGHV�&RXQW\�HTXLYDOHQWV�
[ [ �������� 'HSDUWPHQW�RI�$JULFXOWXUH�$JULFXOWXUDO�5HVHDUFK�6HUYLFH
[ [ �������� 'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�1DWLRQDO�)RUHVW
[ [ �������� 'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�1DWLRQDO�*UDVVODQG
[ [ �������� 'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�1DWLRQDO�0RQXPHQW
[ [ �������� 'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�1DWLRQDO�5HFUHDWLRQ�$UHD
[ [ �������� 'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�1DWLRQDO�6FHQLF�$UHD
[ [ �������� 'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�:LOGHUQHVV
[ [ �������� 'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�:LOGHUQHVV�6WXG\�$UHD
[ [ �������� 'HSDUWPHQW�RI�$JULFXOWXUH�)RUHVW�6HUYLFH�3XUFKDVH�8QLW�%ORFN
[ [ �������� 'HSDUWPHQW�RI�'HIHQVH
[ [ �������� 'HSDUWPHQW�RI�'HIHQVH�$LU�)RUFH
[ [ �������� 'HSDUWPHQW�RI�'HIHQVH�$UP\
[ [ �������� 'HSDUWPHQW�RI�'HIHQVH�$UP\�&RUSV�RI�(QJLQHHUV
[ [ �������� 'HSDUWPHQW�RI�'HIHQVH�1DY\
[ [ �������� 'HSDUWPHQW�RI�'HIHQVH�0DULQH�&RUSV
[ [ �������� 'HSDUWPHQW�RI�(QHUJ\
[ [ �������� '2,�%,$��,QGLDQ�5HVHUYDWLRQV�
[ [ �������� '2,�%/0�DGPLQLVWHUHG�SXEOLF�GRPDLQ�ODQG
[ [ �������� '2,�%/0�&RQVHUYDWLRQ�$UHD
[ [ �������� '2,�%/0�1DWLRQDO�5HFUHDWLRQ�$UHD
[ [ �������� '2,�%/0�:LOGHUQHVV
[ [ �������� '2,�%/0�:LOGHUQHVV�6WXG\�$UHD
[ [ �������� '2,�%XUHDX�RI�5HFODPDWLRQ
[ [ �������� '2,�136�,QWHUQDWLRQDO�+LVWRULF�6LWH
[ [ �������� '2,�136�1DWLRQDO�%DWWOHILHOG
[ [ �������� '2,�136�1DWLRQDO�%DWWOHILHOG�3DUN
[ [ �������� '2,�136�1DWLRQDO�%DWWOHILHOG�6LWH
[ [ �������� '2,�136�1DWLRQDO�&DSLWDO�3DUN
[ [ �������� '2,�136�1DWLRQDO�+LVWRULF�6LWH
[ [ �������� '2,�136�1DWLRQDO�+LVWRULF�3DUN
[ [ �������� '2,�136�1DWLRQDO�/DNHVKRUH
[ [ �������� '2,�136�1DWLRQDO�0DOO
[ [ �������� '2,�136�1DWLRQDO�0HPRULDO
[ [ �������� '2,�136�1DWLRQDO�0LOLWDU\�3DUN
[ [ �������� '2,�136�1DWLRQDO�0RQXPHQW
[ [ �������� '2,�136�1DWLRQDO�3DUN
[ [ �������� '2,�136�1DWLRQDO�3DUNZD\

������������������������������������������������
�9DOLG�PLQRU�FRGH�YDOXHV�DUH���WKURXJK�����H[FHSW��������������DQG�������$OVR�UHIHUHQFHV�D�WH[W�ILOH��VHH�$SSHQGL[�&��

�9DOLG�PLQRU�FRGH�YDOXHV�DUH���WKURXJK��������$OVR�UHIHUHQFHV�D�WH[W�ILOH��VHH�$SSHQGL[�&��



��

[ [ �������� '2,�136�1DWLRQDO�3UHVHUYH
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$33(1',;�$�����9DOLG�&RGHV�IRU�������������6FDOH
'LJLWDO�/LQH�*UDSKV��FRQWLQXHG

/LQH 1RGH $UHD &RGH 'HVFULSWLRQ

[ [ �������� '2,�136�1DWLRQDO�5HVHUYH
[ [ �������� '2,�136�1DWLRQDO�5HFUHDWLRQ�$UHD
[ [ �������� '2,�136�1DWLRQDO�5LYHU
[ [ �������� '2,�136�1DWLRQDO�6FHQLF�7UDLO
[ [ �������� '2,�136�1DWLRQDO�6HDVKRUH
[ [ �������� '2,�136�1DWLRQDO�:LOG�DQG�6FHQLF�5LYHU�DQG�5LYHUZD\
[ [ �������� '2,�136�:KLWH�+RXVH
[ [ �������� '2,�136�:LOGHUQHVV
[ [ �������� '2,�136�:LOGHUQHVV�6WXG\�$UHD
[ [ �������� '2,�)LVK�DQG�:LOGOLIH�6HUYLFH�&RRUGLQDWLRQ�$UHD
[ [ �������� '2,�)LVK�DQG�:LOGOLIH�6HUYLFH�)LVKHU\�5HVHDUFK�6WDWLRQ
[ [ �������� '2,�)LVK�DQG�:LOGOLIH�6HUYLFH�1DWLRQDO�)LVK�+DWFKHU\
[ [ �������� '2,�)LVK�DQG�:LOGOLIH�6HUYLFH�1DWLRQDO�:LOGOLIH�5HIXJH
[ [ �������� '2,�)LVK�DQG�:LOGOLIH�6HUYLFH�:DWHUIRZO�3URGXFWLRQ�$UHD
[ [ �������� '2,�)LVK�DQG�:LOGOLIH�6HUYLFH�:LOGHUQHVV
[ [ �������� '2,�)LVK�DQG�:LOGOLIH�6HUYLFH�:LOGHUQHVV�6WXG\�$UHD
[ [ �������� '2,�)LVK�DQG�:LOGOLIH�6HUYLFH�:LOGOLIH�0DQDJHPHQW�$UHD
[ [ �������� 'HSDUWPHQW�RI�-XVWLFH�%XUHDX�RI�3ULVRQV
[ [ �������� 'HSDUWPHQW�RI�6WDWH�,%:&
[ [ �������� 'HSDUWPHQW�RI�7UDQVSRUWDWLRQ
[ [ �������� 'HSDUWPHQW�RI�7UDQVSRUWDWLRQ�86�&RDVW�*XDUG
[ [ �������� *HQHUDO�6HUYLFHV�$GPLQLVWUDWLRQ
[ [ �������� 1$6$
[ [ �������� 79$
[ [ �������� 9HWHUDQ
V�$GPLQLVWUDWLRQ��9$�+RVSLWDOV�
[ [ �������� &HQWUDO�,QWHOOLJHQFH�$JHQF\
[ [ �������� :DVKLQJWRQ�0HWURSROLWDQ�$UHD�7UDQVLW�$XWKRULW\
[ [ ����[[[[� )HGHUDO�/DQG�1DPH��ZLOO�EH�LPSOHPHQWHG�DW�D�IXWXUH�GDWH�

52$'6�$1'�75$,/6

/LQH 1RGH $UHD &RGH 'HVFULSWLRQ

[ �������� 2XWVLGH�DUHD
[ �������� $UHD�QRW�ZLWKLQ�WKH�ODQG�DUHD�RI�WKH�6WDWH

[ �������� /LPLWHG�DFFHVV�KLJKZD\
[ �������� 3ULQFLSDO�KLJKZD\
[ �������� 2WKHU�WKURXJK�KLJKZD\
[ �������� 2WKHU�URDG
[ �������� 5RDG�IHUU\�FURVVLQJ
[ �������� 3URFHVVLQJ�OLQH

������������������������������������������������
�9DOLG�PLQRU�FRGH�YDOXHV�DUH���WKURXJK������
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$33(1',;�$�����9DOLG�&RGHV�IRU�������������6FDOH
'LJLWDO�/LQH�*UDSKV��FRQWLQXHG

/LQH 1RGH $UHD &RGH 'HVFULSWLRQ

[ �������� ,Q�WXQQHO
[ �������� 7ROO�URDG
[ �������� %\SDVV�URXWH
[ �������� $OWHUQDWH�URXWH
[ �������� %XVLQHVV�URXWH
[ �������� 7UXFN�URXWH
[ ����[[[[� ,QWHUVWDWH�URXWH��
[ ����[[[[� 8�6��URXWH��
[ ����[[[[� 6WDWH�URXWH��
[ ����[[[[� $OSKDEHWLF�SDUW�RI�URXWH��

5$,/52$'6

/LQH 1RGH $UHD &RGH 'HVFULSWLRQ

[ �������� 2XWVLGH�DUHD
[ �������� $UHD�QRW�ZLWKLQ�WKH�ODQG�DUHD�RI�WKH�6WDWH

[ �������� 5DLOURDG
[ �������� 3URFHVVLQJ�OLQH
[ �������� ,Q�WXQQHO

3,3(/,1(6��75$160,66,21�/,1(6��$1'�0,6&�75$163257$7,21�)($785(6

/LQH 1RGH $UHD &RGH 'HVFULSWLRQ

[ �������� 2XWVLGH�DUHD
[ �������� $UHD�QRW�ZLWKLQ�WKH�ODQG�DUHD�RI�WKH�6WDWH

[ �������� 3LSHOLQH
[ �������� 3URFHVVLQJ�OLQH
[ [ �������� $LUSRUW
[ [ ������[[� 6WDWH�),36�&RGH
[ [ ����[[[[� $LUSRUW�QDPH�LGHQWLILHU

������������������������������������������������
�9DOLG�PLQRU�FRGH�YDOXHV�DUH���WKURXJK������

�9DOLG�PLQRU�FRGH�YDOXHV�DUH���WKURXJK������

�9DOLG�PLQRU�FRGH�YDOXHV�DUH���WKURXJK������

�9DOLG�PLQRU�FRGH�YDOXHV�DUH���WKURXJK������

�9DOLG�PLQRU�FRGH�YDOXHV�DUH���WKURXJK�����H[FHSW��������������DQG����
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'LJLWDO�/LQH�*UDSKV��FRQWLQXHG

0$10$'(�)($785(6

/LQH 1RGH $UHD &RGH 'HVFULSWLRQ

[ �������� 2XWVLGH�DUHD
[ �������� %XLOW�XS�XUEDQ�DUHD
[ �������� $UHD�QRW�ZLWKLQ�WKH�ODQG�DUHD�RI�WKH�6WDWH

[ �������� 3URFHVVLQJ�OLQH
[ �������� 3RSXODWHG�SODFH
[ �������� 3RSXODWLRQ�OHVV�WKDQ�������
[ �������� 3RSXODWLRQ��������WR�������
[ �������� 3RSXODWLRQ��������WR�������
[ �������� 3RSXODWLRQ���������WR��������
[ �������� 3RSXODWLRQ���������WR��������
[ �������� 3RSXODWLRQ���������WR��������
[ �������� 3RSXODWLRQ�JUHDWHU�WKDQ��������
[ ���������� 3RSXODWLRQ�GDWD�QRW�DYDLODEOH
[ �������� 1DWLRQDO�FDSLWDO
[ �������� 6WDWH�FDSLWDO
[ �������� &RXQW\�VHDW
[ ������[[�� 6WDWH�),36�&RGH
[ ����[[[[�� 3RSXODWHG�SODFH�QDPH�LGHQWLILHU

8�6��38%/,&�/$1'�6859(<�6<67(0

/LQH 1RGH $UHD &RGH 'HVFULSWLRQ

[ �������� 2XWVLGH�DUHD
[ [ �������� ,QGLDQ�ODQGV

[ �������� 'RQDWLRQ�ODQG�FODLPV
[ �������� /DQG�JUDQWV��FLYLO�FRORQLHV
[ �������� 2YHUODSSLQJ�ODQG�JUDQWV

[ [ [ �������� 0LOLWDU\�UHVHUYDWLRQ
[ �������� 3ULYDWH�VXUYH\
[ �������� 2WKHU�UHVHUYDWLRQ
[ �������� $UHD�QRW�ZLWKLQ�WKH�ODQG�DUHD�RI�WKH�6WDWH

������������������������������������������������������������������������������������������������������������������������������������������������������������
�9DOLG�PLQRU�FRGH�YDOXHV�DUH���WKURXJK���������5HIHUHQFHV�D�WH[W�ILOH��VHH�$SSHQGL[�&��

��7KLV�FRGH�LV�QRW�XVHG�DW�WKLV�WLPH�

��9DOLG�PLQRU�FRGH�YDOXHV�DUH���WKURXJK�����H[FHSW��������������DQG����

��9DOLG�PLQRU�FRGH�YDOXHV�DUH���WKURXJK���������5HIHUHQFHV�D�WH[W�ILOH��VHH�$SSHQGL[�&��



��

[ �������� :DWHU
[ �������� 8QVXUYH\HG�DUHD

[ �������� $UELWUDU\�FORVXUH�OLQH
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$33(1',;�$�����9DOLG�&RGHV�IRU�������������6FDOH
'LJLWDO�/LQH�*UDSKV��FRQWLQXHG

/LQH 1RGH $UHD &RGH 'HVFULSWLRQ

[ �������� %DVH�OLQH
[ �������� 3URFHVVLQJ�OLQH

[ ����[[[[�� 7RZQVKLS�QXPEHU��QRUWK�RI�EDVHOLQH
[ ����[[[[�� 7RZQVKLS�QXPEHU��VRXWK�RI�EDVHOLQH
[ ����[[[[�� 5DQJH�QXPEHU��HDVW�RI�SULQFLSDO�PHULGLDQ
[ ����[[[[�� 5DQJH�QXPEHU��ZHVW�RI�SULQFLSDO�PHULGLDQ
[ ������[[�� 2ULJLQ�RI�VXUYH\��WZR�GLJLW�FRGH�IURP�WDEOH����
[ ����[[[[�� /DQG�JUDQW�LGHQWLILHU

[ [ �������� %HVW�HVWLPDWH�RI�SRVLWLRQ�RU�FODVVLILFDWLRQ

������������������������������������������������
��9DOLG�PLQRU�FRGH�YDOXHV�DUH���WKURXJK������

��9DOLG�PLQRU�FRGH�YDOXHV�DUH���WKURXJK������

��9DOLG�PLQRU�FRGH�YDOXHV�DUH���WKURXJK������

��9DOLG�PLQRU�FRGH�YDOXHV�DUH���WKURXJK������
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$SSHQGL[�(�����2SWLRQDO�'/*�'LVWULEXWLRQ�)RUPDW��FRQWLQXHG

1RGH�7R�$UHD�/LQNDJH�5HFRUGV
)2575$1�)250$7����,����IRU�HDFK�QRGH���7KH�OLVW�FRQVLVWV�RI�DUHD�LQWHUQDO�,'�QXPEHUV��ZKLFK�DSSHDU�LQ�E\WHV�����RI�WKH�DUHD�LGHQWLILFDWLRQ�UHFRUGV��RI
DOO�WKH�DUHDV�WKDW�DUH�DGMDFHQW�WR�WKH�QRGH���7KHUH�LV�QR�ORJLFDO�RUGHU�WR�WKH�OLVW�

1RGH�7R�/LQH�/LQNDJH�5HFRUGV


)2575$1�)250$7����,����IRU�HDFK�QRGH���7KH�OLVW�FRQVLVWV�RI�OLQH�LQWHUQDO�,'�QXPEHUV��ZKLFK�DSSHDU�LQ�E\WHV�����RI�WKH�OLQH�LGHQWLILFDWLRQ�UHFRUGV��RI
DOO�WKH�OLQHV�WKDW�FRQQHFW�WR�WKH�QRGH���7KH�OLQHV�WKDW�EHJLQ�DW�WKLV�QRGH�DUH�LQFOXGHG�LQ�WKH�OLVW�DV�SRVLWLYH�,'�QXPEHUV���7KH�OLQHV�ZKLFK�WHUPLQDWH�DW
WKLV�QRGH�DUH�LQFOXGHG�DV�QHJDWLYH�,'�QXPEHUV���7KHUH�LV�QR�ORJLFDO�RUGHU�WR�WKH�OLVW�

$UHD�7R�1RGH�/LQNDJH�5HFRUGV
)2575$1�)250$7����,���IRU�HDFK�DUHD���7KH�OLVW�FRQVLVWV�RI�QRGH�LQWHUQDO�,'�QXPEHUV��ZKLFK�DSSHDU�LQ�E\WHV�����RI�WKH�QRGH�LGHQWLILFDWLRQ�UHFRUGV��RI
DOO�QRGHV�WKDW�DUH�DGMDFHQW�WR� WKH�DUHD�� �)RU� WKRVH�DUHDV�ZLWK� LVODQGV�� WKH�QXPEHU�]HUR��XVHG�DV�D�GHOLPLWHU��PDUNV�WKH�EHJLQQLQJ�RI�HDFK�LVODQG
VXEOLVW���7KH�IRUPDW�RI�WKLV�OLVW�LV�WKH�VDPH�DV�WKH�$UHD�/LQH�OLVW�EHORZ�

$UHD�7R�/LQH�/LQNDJH�5HFRUGV


)2575$1�IRUPDW����,����IRU�HDFK�DUHD���7KH�OLVW�FRQVLVWV�RI�OLQH�LQWHUQDO�,'�QXPEHUV��ZKLFK�DSSHDU�LQ�E\WHV�����RI�WKH�OLQH�LGHQWLILFDWLRQ�UHFRUGV��RI�DOO
OLQHV�WKDW�ERXQG�WKH�DUHD�DQG�OLQHV�ZKLFK�DUH�LQWHUQDO�WR�WKH�DUHD�EXW�ZKLFK�GR�QRW�FRQWULEXWH�WR�WKH�HIIHFWLYH�ERXQGDU\�RI�WKH�DUHD��WKRVH�KDYLQJ
ERWK�WKHLU�DUHD�OHIW�DQG�DUHD�ULJKW�DVVLJQHG�WR�WKH�VDPH�DUHD����)RU�WKRVH�DUHDV�ZLWK�LVODQGV��LQGLFDWHG�E\�E\WHV�������RI�WKH�DUHD
V�ILUVW�UHFRUG���WKH
QXPEHU�]HUR��XVHG�DV�D�GHOLPLWHU��PDUNV�WKH�EHJLQQLQJ�RI�HDFK�LVODQG�VXEOLVW���/LQHV�ZLWK�WKLV�DUHD�WR�WKH�ULJKW�DUH�LQFOXGHG�DV�SRVLWLYH�,'�QXPEHUV��
/LQHV� ZLWK� WKLV� DUHD� WR� WKH� OHIW� DUH� LQFOXGHG� DV� QHJDWLYH� ,'� QXPEHUV�� � 7KH� OLVW� LV� RUGHUHG� FORFNZLVH� DURXQG� WKH� SHULPHWHU� RI� WKH� DUHD� DQG
FRXQWHUFORFNZLVH�DURXQG�HDFK�LVODQG��LI�DQ\��FRXQWHUFORFNZLVH�DURXQG�DQ�LVODQG�LQ�DQ�DUHD�LV�VWLOO�D�FORFNZLVH�GLUHFWLRQ�LQ�UHIHUHQFH�WR�WKH�DUHD
LWVHOI����)RU�GDWD�GLVWULEXWHG�IURP�WKH�1'&'%��OLQHV�WKDW�GR�QRW�FRQWULEXWH�WR�WKH�HIIHFWLYH�ERXQGDU\�RI�WKH�DUHD�DQG�DUH�QRW�FRQVLGHUHG�ERXQGLQJ�OLQHV
ZLOO�QRW�EH�UHIHUHQFHG�LQ�WKH�DUHD�WR�OLQH�OLQNDJH�UHFRUGV��DOWKRXJK�WKH\�ZLOO�VWLOO�EH�SUHVHQW�LQ�WKH�ILOH�

$UHD�&RRUGLQDWH�6WULQJ�5HFRUGV
)2575$1�)250$7�����)���������7KH�ODVW�GDWD�HOHPHQW�LQ�WKH�DUHD�LGHQWLILFDWLRQ�UHFRUG�FRQWDLQV�WKH�QXPEHU�RI�LVODQGV�ZLWKLQ�WKH�DUHD���,I�WKLV�QXPEHU
LV�JUHDWHU�WKDQ�]HUR��WKH�IROORZLQJ�FRQYHQWLRQ�DSSOLHV�WR�WKH�$UHD�&RRUGLQDWH�OLVW�

7KH�FRRUGLQDWHV�RI�WKH�RXWVLGH�ERXQGDU\�RI�WKH�DUHD�DUH�OLVWHG�ILUVW���7KH�ILUVW�FRRUGLQDWH�RI�WKH�RXWVLGH�ERXQGDU\�LV�UHSHDWHG�WR�VLJQDO�WKH�FORVXUH�RI
WKLV�ULQJ���1H[W��WKH�FRRUGLQDWHV�RI�RQH�RI�WKH�LVODQGV�DUH�OLVWHG���7KH�ILUVW�FRRUGLQDWH�RI�WKLV�ERXQGDU\�LV�UHSHDWHG��DJDLQ�VLJQDOLQJ�WKH�HQG�RI�WKLV�ULQJ�
�1H[W��WKH�ILUVW�FRRUGLQDWH�RI�WKH�RXWVLGH�ERXQGDU\�LV�OLVWHG�DV�D�ULQJ�GHOLPLWHU���7KLV�SURFHVV�LV�UHSHDWHG�XQWLO�WKH�FRRUGLQDWHV�RI�WKH�ERXQGDULHV�RI�DOO
WKH�LVODQGV�DUH�OLVWHG���7KH�FRRUGLQDWHV�LQ�WKLV�OLVW�DUH�RUGHUHG�VR�WKDW�WKH�DUHD�EHLQJ�UHIHUHQFHG�LV�DOZD\V�WR�WKH�ULJKW�RI�WKH�ERXQGDU\�GHVFULEHG�E\
WKH�VHTXHQFH�RI�FRRUGLQDWHV���7KHUHIRUH��WKH�OLVW�LV�RUGHUHG�FORFNZLVH�DURXQG�WKH�SHULPHWHU�RI�WKH�DUHD�DQG�FRXQWHUFORFNZLVH�DURXQG�HDFK�LVODQG��LI
DQ\���7KH�FRPPRQ�FRRUGLQDWHV�EHWZHHQ�DGMDFHQW�ULQJ�OLQHV�DUH�RQO\�OLVWHG�RQFH��H[FHSW�IRU�WKH�EHJLQQLQJ�DQG�HQGLQJ�RI�D�ULQJ�

$WWULEXWH�&RGH�5HFRUGV


$V�PDMRU�PLQRU�DWWULEXWH�FRGH�SDLUV��)2575$1�IRUPDW�����,������:LWKLQ�HDFK�SDLU��WKH�ILUVW�LQWHJHU�LV�WKH�PDMRU�FRGH�DQG�WKH�VHFRQG�LQWHJHU�LV�WKH
PLQRU�FRGH���(DFK�PDMRU�DQG�PLQRU�FRGH�LV�D�RQH�WR�IRXU�GLJLW�LQWHJHU��ULJKW�MXVWLILHG�ZLWKLQ�WKH�VL[�E\WH�ILHOG�


7KHVH�UHFRUGV�DUH�SUHVHQW�IRU�GDWD�GLVWULEXWHG�IURP�WKH�1'&'%�
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$SSHQGL[�(�����2SWLRQDO�'/*�'LVWULEXWLRQ�)RUPDW��FRQWLQXHG

/LQH�&RRUGLQDWH�6WULQJ�5HFRUGV
)2575$1�IRUPDW�����)���������7KH�FRRUGLQDWHV�DUH�LQ�DSSURSULDWH�XQLWV�LQ�WKH�GHVLJQDWHG�JURXQG�SODQLPHWULF�FRRUGLQDWH�V\VWHP
�XVXDOO\�PHWHUV���RU�LQ�LQWHUQDO�ILOH�XQLWV���'DWD�GLVWULEXWHG�IURP�WKH�1'&'%�ZLOO�DOZD\V�XVH�XQLWV�LQ�WKH�JURXQG�SODQLPHWULF�FRRUGLQDWH
V\VWHP�

$WWULEXWH�&RGH�5HFRUGV
$V�PDMRU�PLQRU�DWWULEXWH�FRGH�SDLUV��)2575$1�IRUPDW�����,������:LWKLQ�HDFK�SDLU��WKH�ILUVW�LQWHJHU�LV�WKH�PDMRU�FRGH�DQG�WKH�VHFRQG
LQWHJHU�LV�WKH�PLQRU�FRGH���(DFK�PDMRU�DQG�PLQRU�FRGH�LV�D�RQH�WR�IRXU�GLJLW�LQWHJHU��ULJKW�MXVWLILHG�ZLWKLQ�WKH�VL[�E\WH�ILHOG�
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$33(1',;�)�����7H[W�)LOH�)RUPDWV

)RXU�WH[W�ILOHV�DUH�GLVWULEXWHG�ZLWK�HDFK�������������VFDOH�VWDWH�ILOH���7KH�ILOH�FRQWDLQLQJ�ODQG�JUDQW�QDPHV�DQG�WKH�ILOH
FRQWDLQLQJ�)HGHUDO�,QIRUPDWLRQ�3URFHVVLQJ�6WDQGDUG��),36��FRGHV�IRU�6WDWHV�DQG�FRXQWLHV�DUH�ERWK�PDVWHU�ILOHV�WKDW
LQFOXGH�LQIRUPDWLRQ�IRU�WKH�HQWLUH�8QLWHG�6WDWHV���7KH�UHPDLQLQJ�WZR�ILOHV�FRQWDLQ�VWDWH�VSHFLILF�LQIRUPDWLRQ�RQ�DLUSRUW
QDPHV�DQG�RQ�SRSXODWHG�SODFH�QDPHV�DQG�SRSXODWLRQV���'HVFULSWLRQV�RI�WKH�UHFRUG�FRQWHQWV�IRU�WKHVH�WH[W�ILOHV�DUH
FRQWDLQHG�LQ�WKH�IROORZLQJ�WDEOHV�
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$33(1',;�)�����7H[W�)LOH�)RUPDWV��FRQWLQXHG
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
5HFRUG�1XPEHU
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5HFRUG�1XPEHU
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5HFRUG�1XPEHU
'DWD�(OHPHQW
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$33(1',;�*�����&RRUGLQDWH�&RQYHUVLRQ

7KLV�DSSHQGL[�LOOXVWUDWHV�WKH�SURFHGXUH�IRU�FRQYHUWLQJ�LQWHUQDO�ILOH�FRRUGLQDWHV�WR�JURXQG�SODQLPHWULF�UHIHUHQFH
FRRUGLQDWHV���7KH�IRUPXODV�IRU�WKLV�FRQYHUVLRQ�DUH�DV�IROORZV�
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ZKHUH�;�DQG�<�DUH�WKH�JURXQG�SODQLPHWULF�FRRUGLQDWH�YDOXHV�DQG�[�DQG�\�DUH�WKH�LQWHUQDO�ILOH�FRRUGLQDWHV�

7KH�SDUDPHWHUV�IRU�WKHVH�IRUPXODV��$���$���$���DQG�$���DUH�FRQWDLQHG�LQ�+HDGHU�5HFRUG�%��DV�GRXEOH�SUHFLVLRQ
IORDWLQJ�SRLQW�QXPEHUV�

7KLV�H[DPSOH�FRQYHUWV�IRXU�FRRUGLQDWH�SDLUV�IURP�LQWHUQDO�ILOH�FRRUGLQDWHV�WR�JURXQG�SODQLPHWULF�FRRUGLQDWH�YDOXHV
�$OEHUV�(TXDO�$UHD�&RQLF�SURMHFWLRQ����7KH�SDUDPHWHUV�DUH�
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�QG�SDLU ������ �����
�UG�SDLU ������ �����
�WK�SDLU ������ �����

7KH�FDOFXODWLRQV�WR�GHWHUPLQH�WKH�JURXQG�SODQLPHWULF�FRRUGLQDWHV�IRU�WKH�ILUVW�SDLU�DUH�

;� ����������������������������������������������������������������
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$33(1',;�+�����0DS�3URMHFWLRQ�3DUDPHWHUV
$OEHUV�(TXDO�$UHD�&RQLF�3URMHFWLRQ

7KH�VWDQGDUG�DQG�RSWLRQDO�'/*�GLVWULEXWLRQ�IRUPDWV�LQFOXGH����ILHOGV�UHVHUYHG�IRU�PDS�SURMHFWLRQ�SDUDPHWHUV���7KHVH
SDUDPHWHUV�DUH�W\SLFDOO\�XVHG�DV�LQSXW�IRU�D�FRRUGLQDWH�WUDQVIRUPDWLRQ�SDFNDJH�VXFK�DV�WKH�86*6�*HQHUDO�&RRUGLQDWH
7UDQVIRUPDWLRQ�3DFNDJH��*&73��

:KHQ�WKH�JURXQG�FRRUGLQDWH�V\VWHP�RI�D�'/*�LV�WKH�$OEHUV�(TXDO�$UHD�&RQLF�SURMHFWLRQ��DV�LV�WKH�FDVH�IRU�DOO
������������VFDOH�'/*
V��WKH�ILUVW�HLJKW�SDUDPHWHU�ILHOGV�DUH�XVHG�

�� 6HPLPDMRU�D[LV�RI�HOOLSVRLG
�� (FFHQWULFLW\�VTXDUHG�RI�HOOLSVRLG
�� /DWLWXGH�RI�ILUVW�VWDQGDUG�SDUDOOHO
�� /DWLWXGH�RI�VHFRQG�VWDQGDUG�SDUDOOHO
�� /RQJLWXGH�RI�FHQWUDO�PHULGLDQ
�� /DWLWXGH�RI�SURMHFWLRQ�RULJLQ
�� )DOVH�HDVWLQJ
�� )DOVH�QRUWKLQJ
������ 1RW�XVHG

)RU�WKH�������������VFDOH�ILOHV��WKH�SDUDPHWHUV�DUH�

)RU�DOO�PDSV�
6SKHURLG�SDUDPHWHUV���&ODUNH�����
)DOVH�HDVWLQJ������
)DOVH�QRUWKLQJ������

)RU�FRQWHUPLQRXV�8QLWHG�6WDWHV�
)LUVW�VWDQGDUG�SDUDOOHO�������E�1RUWK
6HFRQG�VWDQGDUG�SDUDOOHO�������E�1RUWK
/RQJLWXGH�RI�FHQWUDO�PHULGLDQ�����E�:HVW
/DWLWXGH�RI�SURMHFWLRQ�RULJLQ�����E�1RUWK

)RU�+DZDLL�
)LUVW�VWDQGDUG�SDUDOOHO����E�1RUWK
6HFRQG�VWDQGDUG�SDUDOOHO�����E�1RUWK
/RQJLWXGH�RI�FHQWUDO�PHULGLDQ������E�:HVW
/DWLWXGH�RI�SURMHFWLRQ�RULJLQ����E�1RUWK
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/RQJLWXGH�RI�FHQWUDO�PHULGLDQ������E�:HVW
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$SSHQGL[�+�����0DS�3URMHFWLRQ�3DUDPHWHUV
$OEHUV�(TXDO�$UHD�&RQLF�3URMHFWLRQ��FRQWLQXHG
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$�WUDQVIRUPDWLRQ�WR�RU�IURP�$OEHUV�(TXDO�$UHD�&RQLF�SURMHFWLRQ�FRRUGLQDWHV�XVLQJ�*&73�FDQ�EH�FRQWUROOHG�E\
VSHFLI\LQJ�WKH�SDUDPHWHUV�VWDWHG�DERYH���,Q�WKH�SURMHFWLRQ�SDUDPHWHUV�RI�D�'/*�ILOH��WKH�ORQJLWXGH�ODWLWXGH�SDUDPHWHU
YDOXHV�DUH�HQFRGHG�DV�SDFNHG��GHJUHHV�PLQXWHV�VHFRQGV��'06��DV�IROORZV�

GHJUHHV�
�����������PLQXWHV�
��������VHFRQGV
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$33(1',;�,�����'DWD�6RXUFHV�DQG�&XUUHQF\

7KH�SXEOLVKHG�������������VFDOH�1DWLRQDO�$WODV�VHFWLRQDO�PDSV�ZHUH�FRPSOHWHO\�UHYLVHG�LQ�����������6HOHFWHG�LQIRUPDWLRQ
ZDV�UHYLVHG�DJDLQ�LQ���������SULRU�WR�GDWD�FROOHFWLRQ���7KH�VRXUFH�DQG�GDWH�RI�WKH�XSGDWHG�LQIRUPDWLRQ�DUH�SUHVHQWHG
EHORZ�
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%RXQGDULHV %XUHDX�RI�WKH�&HQVXV
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0DQPDGH�)HDWXUHV *1,6
%XUHDX�RI�WKH�&HQVXV
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3LSHOLQHV��7UDQVPLVVLRQ�/LQHV��DQG
0LVFHOODQHRXV�7UDQVSRUWDWLRQ
)HDWXUHV

'HSDUWPHQW�RI�7UDQVSRUWDWLRQ
86*6�PDSV��$ODVND�SLSHOLQH�
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YDULRXV

5DLOURDGV 'HSDUWPHQW�RI�7UDQVSRUWDWLRQ ����

5RDGV�DQG�7UDLOV 'HSDUWPHQW�RI�7UDQVSRUWDWLRQ
86*6�����������VFDOH
��TXDGUDQJOHV
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YDULRXV

8�6��3XEOLF�/DQG�6XUYH\�6\VWHP %XUHDX�RI�/DQG�0DQDJHPHQW
$ODVND�'HSDUWPHQW�RI�1DWXUDO
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