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SDUWLFXODU���DV�ZHOO�DV�LWV�UHYLYDO�LQ�WKH�ODVW����\HDUV��,Q�WKLV�FRQWH[W��H[LVWLQJ�SODQV�IRU�VWUHHW

UDLOZD\V�LQ�0DQKDWWDQ�DUH�SUHVHQWHG��7KH�ODVW�SDUW�RI�WKLV�FKDSWHU�IXOILOOV�WKH�XUJHQW�QHHG�WR

SURYLGH�PRUH�GHWDLOV�DERXW�WKH�FKDUDFWHULVWLFV�RI�/57�

7KH�VHFRQG�VHFWLRQ��&KDSWHU����GHDOV�ZLWK�WKH�DFWXDO�FDVH�IRU�OLJKW�UDLO�RQ�0DQKDWWDQ¶V�(DVW

6LGH�� ,W� EHJLQV� ZLWK� WKH� GHVFULSWLRQ� RI� WKH� 6WXG\� $UHD�� LGHQWLILHV� DQG� H[DPLQHV� H[LVWLQJ

SUREOHPV��IRUPXODWHV�REMHFWLYHV�DQG�SURSRVHV�VROXWLRQV��7KH�FRUH�RI�WKLV�VHFWLRQ�FRQVLVWV�RI

WKH�GHVFULSWLRQ�DQG�HYDOXDWLRQ�RI�DOLJQPHQW�DOWHUQDWLYHV��)LQDOO\�WKH�UROH�RI�DQ�(DVW�6LGH�/57

/LQH�LQ�D�EURDGHU�FRQWH[W�LV�GLVFXVVHG�
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7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ��)LQDO�5HSRUW

&KDSWHU���������7KH�+LVWRU\�RI�7UROOH\V

3DJH������

��� 7KH�+LVWRU\�RI�7UROOH\V�LQ�WKH�86�DQG�LQ�1HZ�<RUN�&LW\

7KH�IROORZLQJ�WZR�VXEFKDSWHUV�SURYLGH�DQ�RYHUYLHZ�RI�WKH�KLVWRU\�RI�WUROOH\V�LQ�WKH�86�DQG�LQ

1HZ�<RUN�&LW\��7KH�ILUVW�SDUW�DOVR�LQFOXGHV�PRUH�JHQHUDO�LQIRUPDWLRQ�DERXW�WKH�GHYHORSPHQW

RI�WUROOH\V�RXWVLGH�WKH�86�

����� 7UROOH\V�LQ�WKH�861

:KHQ�VWXG\LQJ�WKH�KLVWRU\�RI�WUROOH\V��VWUHHWFDUV�DQG�WUDPV�2�SDUWLFXODUO\�WKH�RQH�LQ�WKH�8�6��

RQH� JHWV� D� FOHDU� H[DPSOH� RI� D� SKHQRPHQRQ�� ZKLFK� HFRQRPLVWV� H[SODLQ� E\� WKH� 7KHRU\� RI

3URGXFW�/LIH�&\FOH��7UDFLQJ�WKH�GHYHORSPHQW�RI�VWUHHWFDUV� IURP�WKHLU�EHJLQQLQJV� LQ�WKH�ILUVW

KDOI�RI�WKH���WK�FHQWXU\�WKURXJK�WKHLU�KH\GD\�ZKLFK�ODVWHG�IURP�WKH�WXUQ�RI�WKH�FHQWXU\�XQWLO

:RUOG�:DU�,��DQG�XOWLPDWHO\�XQWLO�WKHLU�GHFOLQH� LQ�WKH�ILUVW�KDOI�RI� WKH���WK�FHQWXU\�� WKH�ULVH

DQG�IDOO�RI�WKH�WUDQVSRUWDWLRQ�V\VWHP�LV�VKRZQ�LQ�DQ�LPSUHVVLYH�ZD\�

7KH�1HHG�IRU�3XEOLF�7UDQVLW

:LWK� WKH� RQVHW� RI� LQGXVWULDOL]DWLRQ� DW� WKH� EHJLQQLQJ� RI� WKH� ��WK� FHQWXU\�� FLW\� VL]H� ZDV� QR

ORQJHU�OLPLWHG�E\�VXSSO\�SUREOHPV��1HZ�WUDQVSRUWDWLRQ�SRVVLELOLWLHV�FKDQJHG�WKH�VWUXFWXUH�RI

FLWLHV�� )RU� WKH� ILUVW� WLPH� LQ� KLVWRU\�� WKH� SHGHVWULDQ� PRGH� EHFDPH� LQVXIILFLHQW� LQ� WHUPV� RI

GHYHORSLQJ� WKH� FLW\� DQG� GHPDQG� IRU� SXEOLF� WUDQVSRUWDWLRQ� RFFXUUHG�� 7KLV� PRGH� ZDV

XQDYDLODEOH� WR� WKH�PDVV� SXEOLF� XQWLO� WKH� GHYHORSPHQW� RI� ODUJH�VFDOH� SXEOLF� WUDQVSRUWDWLRQ�

7KH�ILUVW�RI�LWV�NLQG�ZDV�WKH�KRUVH�GUDZQ�RPQLEXV��D�FRDFK�DGDSWHG�WR�XUEDQ�PDVV�WUDQVLW�

7KH�%HJLQQLQJ�RI�6WUHHW�5DLOZD\V��+RUVHFDUV

7ZR� IDFWRUV� DWWULEXWHG� WR� WKH� HPHUJHQFH� RI� UDLO� JXLGDQFH� WHFKQRORJ\� �WUDPZD\V��� 7KH

RPQLEXVHV� FRXOG� QRW� PHHW� JURZLQJ� SDVVHQJHU� GHPDQGV� DQG� WKH� FRQVHQVXV� DPRQJVW� WKH

SRSXODFH� OHDQHG� WRZDUG� LPSURYHG� FRPIRUW�� (QJLQHHUV� EHJDQ� WKLQNLQJ� DERXW� WHFKQRORJ\

SUHYLRXVO\�XVHG�H[FOXVLYHO\�LQ�WKH�PLQLQJ�LQGXVWU\��WKH�WHFKQRORJ\�RI�UDLO�JXLGDQFH�

������������������������������������������

1� &DUWHU�� ������ S�� ���� &XGDK\�� ������ S�� ���� +LOWRQ� �� 'XH�� ������ SS�� ����� 86'27�� ������ S�� ���
9XFKLF��������SS�������
2�7KHVH�H[SUHVVLRQV�DUH�XVHG�V\QRQ\PRXVO\



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ��)LQDO�5HSRUW

&KDSWHU���������7KH�+LVWRU\�RI�7UROOH\V

3DJH������

7KLV�EDVLF�FRQFHSW�IRXQG�LWV�ILUVW�XUEDQ�DSSOLFDWLRQ�ZLWK�WKH�WUDPZD\��DQ�RPQLEXV�UXQQLQJ�RQ

UDLOV��$V�D�UHVXOW�RI� WKH� ORZ�UROOLQJ�UHVLVWDQFH��GXH�WR�VWHHO�RQ�VWHHO�FRQWDFW�� WUDPZD\V�KDG

JLYHQ�VHYHUDO�PDUNHG�DGYDQWDJHV�RYHU�WKH�RPQLEXV��7KH�PRVW�QRWHZRUWK\�RQH�LV�WKH�PRUH

HIILFLHQW�XVH�RI�KRUVHSRZHU��YHKLFOHV�FRXOG�QRZ�XVH�VPDOOHU�ZKHHOV�DQG�UXQ�FRQYHQLHQWO\�ORZ

WR� WKH� JURXQG�� 3UHYLRXVO\�� LQ� RUGHU� WR� JXDUDQWHH� DFFHSWDEOH� UROOLQJ� UHVLVWDQFH� RQ

FREEOHVWRQHV�RPQLEXVHV�UHTXLUHG�PXFK�ODUJHU�ZKHHOV�

$OWKRXJK� DV� HDUO\� DV� ����� WKH� ILUVW� KRUVH�GUDZQ� ³VWUHHW� UDLOZD\´� RSHQHG� LQ� 1HZ� <RUN�

UXQQLQJ�IURP�+DUOHP�WR�/RZHU�0DQKDWWDQ��LW�WRRN�DQRWKHU����\HDUV�IRU�RWKHU�FLWLHV�RXWVLGH�RI

1HZ� <RUN� DQG� 1HZ� 2UOHDQV� WR� EHJLQ� RSHUDWLQJ� WKHLU� VWUHHWFDU� OLQHV�� 7KH� EUHDNWKURXJK� RI

VWUHHW� UDLO� WHFKQRORJ\� UHVXOWHG�ZLWK� WKH� LQWURGXFWLRQ�RI� JURRYHG�UDLOV� LQ�1HZ�<RUN� LQ������

ZKLFK�ZHUH�GHYHORSHG�E\�D�)UHQFK�HQJLQHHU��$OSKRQVH�/RXEDW��,Q�MXVW�IRXU�\HDUV�IURP�����

XQWLO� ������ WKH� IROORZLQJ� FLWLHV� RSHQHG� WKHLU� KRUVHFDU� V\VWHPV� WR� WKH� SXEOLF�� %RVWRQ�

%DOWLPRUH��&KLFDJR��&LQFLQQDWL��3KLODGHOSKLD�DQG�3LWWVEXUJK� 3

,Q�PRVW�$PHULFDQ� FLWLHV�� SDUWLFXODUO\� LQ� WKH�1RUWK�� WUDPZD\� OLQHV� VRRQ�DSSHDUHG� RQ�PDMRU

VWUHHWV� DQG� EHFDPH� D�PDMRU� FRPSRQHQW� LQ� WKH� VXEXUEDQ� ODQGVFDSH� RI� WKH� SRVW�&LYLO� :DU

ERRP�

7KH�(IIRUW�WR�0HFKDQL]H�6WUHHW�7UDQVLW

7KH�OLPLWDWLRQV�RI�WKH�H[LVWLQJ�WUDQVLW�V\VWHP��ZLWK�LWV�XQHFRQRPLFDO�GHSHQGHQF\�RQ�KRUVHV

DV�WKH�SRZHU�VRXUFH��UHVXOWHG�LQ�SUHVVXUH�WR�VHHN�IXUWKHU�GHYHORSPHQW��8VLQJ�OLYH�DQLPDOV�IRU

SRZHU� SUHVHQWHG� PDQ\� GLVDGYDQWDJHV� VXFK� DV� WKH� KLJK� FRVW� RI� SXUFKDVLQJ�� IHHGLQJ�� DQG

VWDEOLQJ� KRUVHV�� ,Q� DGGLWLRQ� WR� WKH� LQHYLWDEOH� SUREOHPV� VWHPPLQJ� IURP� GHUDLOPHQWV�

JUDGLHQWV��RSHUDWLRQ�LQ�VQRZ��DQG�D�VFKHGXOHG�VSHHG�RI�XQGHU�VL[�PLOHV�SHU�KRXU��WKH�WUDQVLW

RSHUDWRUV�ZHUH�FRQIURQWHG�ZLWK�D�KLJK�UDWH�RI�HTXLQH�GHDWK�FDXVHG�E\�GLVHDVH��,Q�������WKH

*UHDW� (SL]RRWLF�� DQ� HTXLQH�LQIOXHQ]D� HSLGHPLF�� FDXVHG� WKH� GHDWK� RI� �������KRUVHV� LQ� 1HZ

<RUN�DORQH� 4

7KH� VHDUFK� IRU� D� UHSODFHPHQW� WR� KRUVHV� TXLFNO\� WXUQHG� WRZDUGV� D� ZHOO�HVWDEOLVKHG� SRZHU

VRXUFH��WKH�VWHDP�HQJLQH��+LVWRULDQV�SRLQW�RXW�WKDW�DW�YDULRXV�WLPHV�WKHUH�PD\�KDYH�EHHQ�DV

������������������������������������������

3�9XFKLF��������S����
4�+LOWRQ���'XH��������S���



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ��)LQDO�5HSRUW

&KDSWHU���������7KH�+LVWRU\�RI�7UROOH\V

3DJH������

PDQ\� DV� ���� VWHDP� WUDPV� LQ� WKH� 86�� PRVW� RI� WKHP� XVHG� DV� OLJKW� UDLOZD\V� LQ� VSDUVHO\

SRSXODWHG�UXUDO�DUHDV�

6LQFH�WKH�VWHDP�WUDPV�HPLWWHG�D�JUHDW�DPRXQW�RI�QRLVH�DQG�GLUW��FLWL]HQV�DQG�SROLF\�PDNHUV

ZHUH�QRW�DW�DOO�HQWKXVLDVWLF�DERXW�WKLV�WHFKQRORJ\� )XUWKHUPRUH��WKH�KLJK�IUHTXHQF\�RI�VWRSV

UHTXLUHG�E\�WKH�WUDP¶V�V\VWHP�FRQWUDGLFWHG�WKH�HIILFLHQF\�RI�XVLQJ�D�VWHDP�HQJLQHV��,Q������

WKH� LQWURGXFWLRQ�RI�D� ILUHOHVV� VWHDP�HQJLQH� LQ�1HZ�2UOHDQV��ZKLFK�XVHG�SUHVVXUL]HG� VWHDP

JHQHUDWHG� LQ� D� VWDWLRQDU\� ERLOHU�� LOOXVWUDWHG� DQRWKHU�PDMRU� KDQGLFDS�� ,W� FRXOG� QRW� RSHUDWH

ORQJHU�WKDQ�DERXW���PLOHV�RU�DERXW����NP�

7KH�FRQFHSW�RI�FDEOH�FDUV�WXUQHG�RXW�WR�EH�WKH�PRVW�SURPLVLQJ�GHYHORSPHQW��7KLV�WHFKQRORJ\

LV�FKDUDFWHUL]HG�E\�D�V\VWHP�RI�URSHV��SXOOH\V��DQG�VWDWLRQDU\�VWHDP�HQJLQHV��,Q�������WKH

KDXOLQJ� PHFKDQLVP� SUHYLRXVO\� XVHG� LQ� WKH� %ULWLVK� PLQHV� ZDV� IXUWKHU� GHYHORSHG� LQWR� D

SURSXOVLRQ�V\VWHP�DQG�XOWLPDWHO\� LQFRUSRUDWHG�LQWR�1HZ�<RUN¶V�XUEDQ�WUDQVLW��+RZHYHU�� WKH

ZRUOG¶V� ILUVW�FDEOH�RSHUDWHG�VWUHHW� WUDPZD\�RSHQHG� LQ������RQ�6DQ�)UDQFLVFR¶V�&OD\�6WUHHW

+LOO��7KH� WUDPZD\V�ZLGH�DSSHDO�TXLFNO\� FDXJKW�RQ�DQG�E\������� DSSUR[LPDWHO\�����NP�RI

FDEOH�WUDPZD\�FRYHUHG�KLJK�YROXPH�URXWHV�LQ����8�6��FLWLHV��$W�WKH�WLPH��&KLFDJR¶V�QHWZRUN

ZDV�WKH�ODUJHVW�V\VWHP�RI�LWV�NLQG�ZLWK����PLOHV�RU�DERXW�����NP�RI�WUDFN�XVHG�E\�����JULS

FDUV�DQG�DSSUR[LPDWHO\������WUDLOHU�FDUV� 5

7KH�6XFFHVV�RI�(OHFWULF�7UDPZD\V

,Q�������WKH�ILUVW�HOHFWULFDOO\�SURSHOOHG�VWUHHWFDU��ZKLFK�UHPDLQV�WRGD\¶V�WHFKQRORJ\��UDQ�DV�D

GHPRQVWUDWLRQ� DW� %HUOLQ¶V� 7UDGH� )DLU��'HYHORSHG� DQG� EXLOW� E\�:HUQHU� YRQ� 6LHPHQV� ������

�������WKLV�WHFKQRORJ\�ZDV�D�UHVXOW�RI�UHVHDUFK�DQG�GHYHORSPHQW�FRQGXFWHG�IRU�WKH�G\QDPR

DQG�HOHFWULF�PRWRU�GXULQJ� WKH�����¶V��$ORQJ�ZLWK�:HUQHU�YRQ�6LHPHQV��=�7��*UDPPH��&�)�

%UXVK�DQG�3DFLQRWWL�FRQWULEXWHG�WR�WKLV�GHYHORSPHQW�

,Q������� WKH�ZRUOG¶V� ILUVW� UHJXODU�RSHUDWLQJ�HOHFWULF� VWUHHWFDU� OLQH�GHYHORSHG�E\�6LHPHQV�	

+DOVNH��RSHQHG�DW�/LFKWHUIHOGH�QHDU�%HUOLQ�6�$Q�LPSRUWDQW� LPSURYHPHQW�RI�6LHPHQV¶�HOHFWULF

VWUHHWFDU�V\VWHP�ZDV�GHPRQVWUDWHG�DW�WKH�3DULV�([SRVLWLRQ�RI�������7KLV�OLQH�ZDV�HTXLSSHG

������������������������������������������

5�9XFKLF��������S����
6�&DUWHU��������S����
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&KDSWHU���������7KH�+LVWRU\�RI�7UROOH\V

3DJH������

ZLWK�DQ�RYHUKHDG�FRRSHU�ZLUH�FRQGXFWRU��WKDW�UHSODFHG�WKH�GDQJHURXV�XVDJH�RI�WKH�UXQQLQJ

UDLOV�DV�SRVLWLYH�DQG�QHJDWLYH�FRQGXFWRUV��7KLV�V\VWHP�IRXQG�LWV�ILUVW�RSHUDWLRQDO�DSSOLFDWLRQ

ZLWK�WKH�VWUHHWFDU�LQ�&KDUORWWHQEXUJ��%HUOLQ�

,Q�WKH�86��HOHFWULF�VWUHHWFDU�GHYHORSPHQW�EHJDQ�LQ������ZLWK�7KRPDV�(GLVRQ¶V�H[SHULPHQWDO

UDLO� FRQGXFWRU� WUDPZD\� LQ� KLV� 0HQOR� 3DUN� 1HZ� -HUVH\� IDFWRU\�� ,Q� ������ WKH� ILUVW� UHJXODU

HOHFWULF�VWUHHWFDU�VHUYLFH�RSHQHG� LQ�&OHYHODQG��2KLR��7KH�V\VWHP�LQ�&OHYHODQG�XVHG�D�VPDOO

³SORXJK´� WR� GUDZ� FXUUHQW� IURP� D� SDLU� RI� FRSSHU� ZLUHV�� ZKLFK� ZHUH� ODLG� LQ� D� VORWWHG

XQGHUJURXQG� FRQGXLW� EHWZHHQ� WKH� UDLOV�� ,Q� RWKHU� FLWLHV�� WKH� VWUHHWFDUV� XVHG� WKH� RYHUKHDG

ZLUHV� DQG� RYHUUXQQLQJ� WUROOHUV�� MXVW� OLNH� WKH� RQH� GHVLJQHG� E\� 6LHPHQV� IRU� &KDUORWWHQEXUJ�

:KLOH� GHVLJQV� GLIIHUHG� IURP� FLW\� WR� FLW\�� WKH\� KDG� RQH� WKLQJ� LQ� FRPPRQ�� $OO� WKH� V\VWHPV

IDFHG� VHULRXV� WHFKQLFDO� SUREOHPV��KRZHYHU�� WKH\� FRQWLQXHG�RSHUDWLQJ� IRU� \HDUV� GXULQJ� WKLV

LPSOHPHQWDWLRQ�SHULRG�

7KH� ODQGPDUN� RI� YDVW� JURZWK� RI� HOHFWULF� WUDPZD\V� ZDV� VHW� LQ� )HEUXDU\� ������ ZKHQ� WKH

ZRUOG¶V�ODUJHVW�HOHFWULF�WUDPZD\�QHWZRUN��GHVLJQHG�E\�)UDQN�6SUDJXH��������������RSHQHG

LQ� 5LFKPRQG�� 9LUJLQLD�� 7KLV� ��� PLOH� RU� ��� NP� OLQH� DZDNHQHG� WKH� DWWHQWLRQ� RI� $PHULFDQ

UDLOZD\�RIILFLDOV��ZKR�ZHUH�VWLOO�ORRNLQJ�IRU�D�UHOLDEOH�DQG�HIILFLHQW�VXEVWLWXWH�RI�KRUVH�WUDFWLRQ�
7

7KH�IROORZLQJ�QXPEHUV�LOOXVWUDWH�WKH�DFFHSWDQFH�DQG�HIIHFWLYHQHVV�RI�WUDPZD\V�ZLWK�HOHFWULF

WUDFWLRQ�DW�WKH�WXUQ�RI�WKH�FHQWXU\��(VWLPDWHV�VWDWH�WKDW�WKH�VWUHHWFDU�QHWZRUN�LQ�WKH�86�E\

�����ZDV�DERXW������PLOHV�������NP���DOPRVW�DOO�RI�ZKLFK�VWLOO�XVHG�KRUVH�WUDFWLRQ��%\�����

WKH�OHQJWK�KDG�LQFUHDVHG�WR������PLOHV�������NP���ZLWK�����PLOHV������NP��XVLQJ�FDEOH�DQG

�����PLOHV�������NP��XVLQJ�HOHFWULF�WUDFWLRQ�

%\�������YLUWXDOO\�DOO�RI�WKH�WRWDO�OHQJWK�RI��������PLOHV���������NP��RI�OLQHV�ZDV�HTXLSSHG

ZLWK� HOHFWULF� WUDFWLRQ�� DQG� E\� ����� WKH� WRWDO� OHQJWK� RI� OLQHV� LQFUHDVHG� WR� ������� PLOHV

��������NP��8�7KH�JURZWK�SHULRG�RI�WUROOH\V�SHDNHG�DURXQG�WKH�WLPH�RI�:RUOG�:DU�,�

������������������������������������������

7�&XGDK\��������S����
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&KDSWHU���������7KH�+LVWRU\�RI�7UROOH\V

3DJH������

7KH� ODVW�PDMRU� WUROOH\� GHYHORSPHQW� LQ� WKH� ILUVW� KDOI� RI� WKH� ��WK� FHQWXU\� UHVXOWHG� IURP� WKH

HIIRUWV�RI�WKH�VWUHHW�UDLOZD\�RIILFLDOV�LQ�WKH�86�ZKR�UHFRJQL]HG�WKH�QHFHVVLW\�IRU�DQ�DGYDQFHG�

OHVV�FRVWO\��DQG�VWDQGDUGL]HG�UDLO�YHKLFOH��,Q�WKH�����¶V�WKHLU�FRPPLWWHH�GHYHORSHG�JXLGHOLQHV

IRU� WKH� 3&&� �3UHVLGHQWV¶� &RQIHUHQFH� &RPPLWWHH�� FDU�� 7KHLU� EDVLF� GHVLJQ� IHDWXUHV� ZHUH

VLPSOH��D�VLQJOH�ERG\�FDU�DERXW����IHHW�ORQJ�DQG�ZHLJKLQJ�DERXW����WRQV��7KH�FDU�KDG�WZR

SRZHUHG� WUXFNV�DQG�UDQ�RQ�����YROWV�'&�HOHFWULF�SRZHU�REWDLQHG� IURP�DQ�RYHUKHDG� WUROOH\

ZLUH�9�)LUVW�EXLOW�LQ�������DSSUR[LPDWHO\������3&&�FDUV�ZHUH�GHOLYHUHG�LQ�1RUWK�$PHULFD�E\

�����

7KH�'HFOLQH�RI�7UROOH\V

$IWHU�:RUOG�:DU�,��WKH�DGYDQFHG�GHYHORSPHQW�DQG�PDVV�SURGXFWLRQ�RI�DXWRPRELOHV�UHVXOWHG

LQ�WKHLU�LQFUHDVLQJ�DYDLODELOLW\�WR�D�EURDGHU�VRFLDO�VWUDWXP��/LNHZLVH��WKH�GHYHORSPHQW�RI�WKH

PRWRU�EXV�H[SHULHQFHG�HTXDO�DGYDQFHPHQW��6XEVHTXHQWO\�WKURXJK�WKH�����¶V�� WKH�GHPDQG

IRU� XUEDQ� WUDQVSRUWDWLRQ� VHUYLFH� ZDV� VKDUHG� DPRQJ� HOHFWULF� UDLOZD\V�� EXVHV�� DQG

DXWRPRELOHV�

'XH� WR� WKHLU� VORZ� SHUIRUPDQFH� LQ� PL[HG� VWUHHW� WUDIILF� DQG� ZLWK� WKH� GUDPDWLF� LQFUHDVH� RI

DXWRPRELOH�RZQHUVKLS��WUROOH\�ULGHUVKLS�OHYHOV�EHJDQ�WR�VWHDGLO\�IDOO��³,Q�.DQVDV�&LW\�LQ������

FDUV�DQG�WUROOH\V�PRYHG�DW�WKH�VDPH�VSHHG�WKURXJK�GRZQWRZQ¶V�UXVK�KRXU�WUDIILF��EXW�DW�WZR

PLOHV�IURP�WKH�FLW\�FHQWHU��FDUV�KDG�JDLQHG�D�ILYH�PLQXWH�DGYDQWDJH��ZKLFK�H[SDQGHG�WR���

PLQXWHV�DW�VHYHQ�PLOHV��,QWHUUDQWH�������´10

$V�D� UHVXOW��VWUHHW� UDLOZD\�FRPSDQLHV ZHUH�FRQIURQWHG�ZLWK�D�GHFOLQH�RI�SURILWDELOLW\��ZKLFK

FRXOG�QRW�EH�EDODQFHG�ZLWK�WKH�LQFUHDVH�RI�IDUHV�GXH�WR�IUDQFKLVH�UHVWULFWLRQV�11�'XH�WR�PDQ\

FRUUXSWLRQ� LQFLGHQWV�� D� ZLGHVSUHDG� GLVWUXVW� HUXSWHG� DJDLQVW� WKH� PDVV�WUDQVLW� FRPSDQLHV

UHVXOWLQJ� LQ� ODFN� RI� SXEOLF� VXSSRUW� �%RWWOHV� ������12� (TXLSPHQW� FRQGLWLRQV� GHWHULRUDWHG

EHFDXVH� RI� GHIHUUHG� PDLQWHQDQFH� FDXVLQJ� SDVVHQJHUV� WR� ORRN� HOVHZKHUH� IRU� WKHLU

WUDQVSRUWDWLRQ� QHHGV�� %HWZHHQ� ����� DQG� ������ D� WKLUG� RI� DOO� WUDQVLW� FRPSDQLHV� ZHQW

������������������������������������������

8�9XFKLF��������S����
9�86'27��������S����
10�*RUGRQ��������S����
11�86'27��������S���
12�*RUGRQ��������S����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ��)LQDO�5HSRUW

&KDSWHU���������7KH�+LVWRU\�RI�7UROOH\V

3DJH������

EDQNUXSW��<DJR��������6LQFH�WUROOH\�OLQHV�ZHUH�RIWHQ�XVHG�WR�SURPRWH�VXEXUEDQ�UHDO�HVWDWH

YHQWXUHV��WKH�SURPRWHUV�RI�WKHVH�OLQHV�GLG�QRW�SURYLGH�ORQJ�WHUP�ILQDQFLDO�FRPPLWPHQWV�DIWHU

WKH�VLWHV�ZHUH�VROG�13

,Q�DGGLWLRQ�� WUROOH\�RSHUDWRUV�ZHUH� IDFHG�ZLWK� IXUWKHU� HFRQRPLF�SUREOHPV�GXH� WR� WKH�JUHDW

GHSUHVVLRQ� LQ� WKH� ����¶V�� VR� WKDW� E\� WKH� HQG� RI� ����¶V�� RQO\� D� IHZ� FLWLHV� LQ� WKH� 86� DQG

&DQDGD�ZHUH� VWLOO� RSHUDWLQJ� WKH� VWUHHWFDU�� $OWKRXJK� QRW� IXOO\� SURYHQ��PDQ\� WUDQVSRUWDWLRQ

SODQQHUV� EHOLHYH� WKDW� DXWRPRELOH� DQG� EXV� PDQXIDFWXUHV� FRQVSLUHG� WR� DFTXLUH� WUROOH\

RSHUDWLRQV�LQ�WKH�86�DQG�KDVWHQ�WKHLU�FRQYHUVLRQ�WR�EXVHV�

,Q�FRQFOXVLRQ��WKH�GHFOLQH�RI�WUROOH\V�LQ�WKH�ODWH���WK�&HQWXU\�FDQ�DWWULEXWHG�WR�LWV�LQDELOLW\�WR

\LHOG�D�SURILW�LQ�DQ�HUD�ZKHQ�XUEDQ�SXEOLF�WUDQVSRUWDWLRQ�H[LVWHG�PRVWO\�LQ�WKH�SULYDWH�VHFWRU�

,Q�JHQHUDO��WKH�WUDQVSRUWDWLRQ�VHFWRU�LV�RIWHQ�FODLPHG�WR�IXQFWLRQ�DV�D�SULYDWH�HQWHUSULVH��,Q

UHDOLW\�� VXEVWDQWLDO� VXEVLGLHV� LQWHUIHUH� ZLWK� WKLV� PDUNHW� EDVHG� FRQFHSW�� 'XH� WR� WKLV

PLVSHUFHSWLRQ�E\�ERWK�WKH�SXEOLF�DQG�SROLWLFDO�OHDGHUV��DOORFDWLRQV�RI�VXEVLGLHV�LQ�WKH�����¶V

DQG� ����¶V� WR� SULYDWH� PRGHV� RI� FRPSHWLQJ� YHKLFXODU� WUDQVSRUWDWLRQ� RQ� SXEOLF� URDGV� DQG

KLJKZD\V�OHG�WR�WKH�GHFOLQH�RI�WKH�WUROOH\�

������������������������������������������

13�*RUGRQ��������S����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ��)LQDO�5HSRUW

&KDSWHU���������7KH�+LVWRU\�RI�7UROOH\V

3DJH������

����� +LVWRU\�LQ�1<&14

7KH�KLVWRU\�RI�VXUIDFH�UDLOZD\�LQ�1HZ�<RUN�&LW\�LV�D�YLUWXDO�RYHUYLHZ�RI�WKH�86�VWUHHW�UDLOZD\¶V

WHFKQRORJLFDO�GHYHORSPHQW�DQG�RSHUDWLRQ�GDWLQJ�IURP�WKH�HDUO\�����V�WR�WKH�PLGGOH�RI� WKH

��WK�FHQWXU\��'XULQJ�WKLV�SHULRG��DOO�PDMRU�WHFKQRORJLHV�IRXQG�DSSOLFDWLRQV�LQ�1HZ�<RUN�&LW\�

$V� $PHULFD¶V� ILUVW� LQGXVWULDO� PHWURSROLV�� DQG� WR� WKLV� GD\� WKH� HSLWRPH� RI� D� 0HJDFLW\�� 1HZ

<RUN¶V�GHPDQG�IRU�WUDQVLW�LPSURYHPHQWV�JUHZ�UDSLGO\��&RQVHTXHQWO\��GXULQJ�WKH�KH\GD\V�RI

PDVV�WUDQVLW��WKLV�SUHVVXUH�UHVXOWHG�LQ�D�KLJK�ZLOOLQJQHVV�WR�LPSOHPHQW�QHZ�WHFKQRORJLHV�

�������3XWWLQJ�7UDFNV�RQWR�WKH�6WUHHWV

7KH�KLVWRU\�RI�1HZ�<RUN¶V�VWUHHW�UDLO�EHJDQ�ZLWK�WKH�RSHQLQJ�RI�D�KRUVHFDU�OLQH�RQ��WK�$YHQXH

E\� WKH�1HZ�<RUN�+DUOHP�5DLOURDG� LQ������ +RZHYHU�� WKH�PDMRU�ZDYH�RI� FRQYHUWLQJ� IRUPHU

RPQLEXV� OLQHV�WR�VWUHHW�UDLOZD\V�GLG�QRW�RFFXU�XQWLO� WKH�����¶V��ZKHQ�WKH�VWDJH�FRPSDQLHV

LQYHVWHG� LQ� PDMRU� OLQHV� UXQQLQJ� DORQJ� WKH� $YHQXHV� DV� VWUHHW� UDLOZD\V�� 7KLV� FRQYHUVLRQ

WUDQVSLUHG�GXULQJ�WKH�IROORZLQJ�WLPHIUDPH���WK�$YHQXH�LQ��������QG�$YHQXH�DQG��UG�$YHQXH�LQ

�������WK�$YHQXH�LQ�������DQG��WK�$YHQXH�LQ������DQG�FRQWLQXHV�WKURXJK������ZKHQ�WUDFNV

ZHUH� LQVWDOOHG� RQ� WKH� FURVV�WRZQ� URXWHV�� 6RRQ�� WKH� YDVW� LQFUHDVH� RI� SDVVHQJHU� ULGHUVKLS

FRQILUPHG�KRUVH�UDLOZD\¶V�VXFFHVV��,Q�WKH�����¶V��WKH�QXPEHU�RI�SDVVHQJHUV�DOPRVW�WULSOHG�

UHDFKLQJ�������������E\������15

2SHUDWLQJ�RPQLEXVHV�DQG�KRUVH�UDLOZD\V�EHFDPH�D�SURILWDEOH�EXVLQHVV�UHVXOWLQJ�LQ�QXPHURXV

FRPSDQLHV�EDWWOLQJ�IRU�LWV�FRQFHVVLRQV��$W�WKH�WLPH��D�IUDJPHQWHG�DQG�VRPHWLPHV�FRUUXSW�FLW\

JRYHUQPHQW�DZDUGHG�LQDGHTXDWH�IUDQFKLVHV��³%\�������JRLQJ�E\�KRUVHFDU�IURP�ULYHU�WR�ULYHU

RQ���WK�6WUHHW�PHDQW�WR�ULGH�RQ�IRXU�GLIIHUHQW�OLQHV��HDFK�ZLWK�D�FKDQJH�RI�FDUV�DQG�DQRWKHU

IDUH�´16� 'XULQJ� WKLV� SHULRG�� VHYHQWHHQ� VXUIDFH� DQG� HOHYDWHG� FRPSDQLHV� RSHUDWHG

LQGHSHQGHQWO\�XQWLO�������ZKHQ�WKHLU�QXPEHU�XOWLPDWHO\�LQFUHDVHG�WR�WZHQW\�IRXU�

������������������������������������������

14�7KH�SULQFLSDO�VRXUFHV� IRU� WKLV�FKDSWHU�DUH��&KHDSH��������S���������-DFNVRQ��������S�����������
.DKQ��������S����1�-��,QWHUQDWLRQDO��������S�����
15�&KHDSH��������S����
16�&KHDSH��������S����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ��)LQDO�5HSRUW

&KDSWHU���������7KH�+LVWRU\�RI�7UROOH\V

3DJH������

&RQGLWLRQV� GLG� QRW� LPSURYH� XQWLO� WKH

0HWURSROLWDQ�6WUHHW�5DLOZD\�V\QGLFDWH�VWDUWHG

WR�WDNH�RYHU�VPDOOHU�RSHUDWRUV��%\�WKH�WLPH�LW

DFTXLUHG� WKH� ODUJH� �UG� $YHQXH� V\VWHP� LQ

������ LW� DFKLHYHG� D� YLUWXDO� PRQRSRO\

FRQWUROOLQJ� D� QHWZRUN� H[WHQGLQJ� IURP� 6RXWK

)HUU\� WR� 7DUU\WRZQ� DQG� :KLWH� 3ODLQV� LQ

:HVWFKHVWHU��0DS��������

%HVLGHV�WKH�DERYH�PHQWLRQHG�SUREOHP�ZKLFK

ZDV� FDXVHG� E\� SULYDWHO\� UXQ� WUDQVLW

FRPSDQLHV�� DQRWKHU� ZHOO� NQRZQ

WUDQVSRUWDWLRQ� LVVXH� HPHUJHG�� WKH

EHWWHUPHQW� RI� IDFLOLWLHV� JHQHUDWHV� JUHDWHU

WUDIILF� DQG� LQ� WXUQ� WKLV� GLPLQLVKHV

LPSURYHPHQW��,Q�/RZHU�0DQKDWWDQ��ZKLFK�DW

WKH�WLPH�ZDV�FRQVLGHUHG�WKH�FHQWHU�RI�UHWDLO�

WUDYHO�VSHHGV�RI�PRUH�WKDQ���PLOHV�SHU�KRXU

ZHUH� XQDWWDLQDEOH� IRU� KRUVH� FDUV�� 7KLV� ZDV

FDXVHG�E\�KHDY\�WUDIILF�DOUHDG\�EORFNLQJ�WKH

VWUHHWV�17

0DS�������� 7UROOH\� 1HWZRUN� RI� WKH
0HWURSROLWDQ� 6WUHHW� 5DLOZD\
&RPSDQ\� � DW� WKH� WXUQ� RI� WKH
FHQWXU\

6RXUFH��1HZ�<RUN�5DLOZD\V��7KH�*UHHQ�/LQH

������������������������������������������

17�&KHDSH��������S����

�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ��)LQDO�5HSRUW

&KDSWHU���������7KH�+LVWRU\�RI�7UROOH\V

3DJH������

(YHQ� ZLWK� WKH� FRQVWUXFWLRQ� RI� DQ� H[WHQVLYH� QHWZRUN� RI� HOHYDWHG� UDLOZD\V� WKH� H[LVWLQJ

ERWWOHQHFN�RI�VXUIDFH�UDLOZD\V�FRXSOHG�ZLWK�WKH�LQFUHDVH�RI�VKRUW�KDXO�WUDIILF�LQ�WKH�GRZQWRZQ

DUHD� QRW� RQO\� UHVWRUHG�� EXW� IXUWKHU� H[SDQGHG� VWUHHW� UDLOZD\� WUDIILF�� +RUVH� FDU� RSHUDWLRQ

UHPDLQHG� LQ�0DQKDWWDQ�RQ� OLJKW� WUDIILF� URXWHV�DORQJ�ZLWK� WKH�PHFKDQL]HG� OLQHV�XQWLO� �����

ZKHQ�WKH�ODVW�KRUVH�FDU�RSHUDWLRQ�GLVFRQWLQXHG�RQ�%OHHFNHU�6WUHHW�

�������&DEOH�&DUV

7KH� ILUVW�PHFKDQL]LQJ�DSSOLFDWLRQ�RI�VWUHHW� UDLOZD\V�ZDV�FDEOH�FDU� WHFKQRORJ\��'XH� WR� WKHLU

GDQJHU�WR�SHGHVWULDQV�IURP�D�KLJK�ULVN�RI�H[SORVLRQ�DQG�WKHLU�FDSDFLW\�WR�IULJKWHQ�KRUVHV��WKH

DOWHUQDWLYH�RI�VWHDP�SURSXOVLRQ�ZDV�XQIHDVLEOH��LW�ZDV�HYHQ�IRUELGGHQ�EHORZ���QG�6WUHHW�

%\�������WUDQVLW�VHUYLFH�RQ�%URDGZD\�EHFDPH�1HZ�<RUN¶V�SLRQHHU�IRU�WKH�VHFRQG�WLPH��ILUVW

ZLWK� WKH� RPQLEXV� OLQH� DQG� QRZ� ZLWK� WKH� ILUVW� FDEOH� FDU� OLQH� UXQQLQJ� IURP� %DWWHU\� WR� ��WK

6WUHHW��(YHQ�DV�FDSLWDO�FRVWV�UHDFKHG�PRUH�WKDQ�D�PLOOLRQ�GROODUV�SHU�PLOH��WZHQW\�WLPHV�DV

PXFK�DV� WKH�KRUVH� UDLOZD\�� LQYHVWPHQWV�JUHZ�GUDPDWLFDOO\� +RZHYHU�� WKH�DGYDQWDJHV�ZHUH

FRQVLGHUDEOH��RSHUDWLQJ�FRVWV�RQ�%URDGZD\�GURSSHG�IURP����WR����SHUFHQW�RI�JURVV�UHYHQXH

DQG�ULGHUVKLS�URVH�E\�����18

7KH�PDMRU� LQYHVWPHQW�FRVWV�QHHGHG�IRU�FDEOH�FDU�VHUYLFH�EHFDPH�TXHVWLRQDEOH�GXH�WR�WKHLU

VKRUW�SHULRG�RI�RSHUDWLRQ��%\�������WKH�%URDGZD\�FDEOH�OLQH�ZDV�UHSODFHG��DQG�WKH�ODVW�OLQH

RSHUDWLQJ� LQ�1HZ�<RUN�&LW\�� LQ�%URRNO\Q�+HLJKWV��ZDV� GLVFRQWLQXHG� E\� ����� 1HYHUWKHOHVV�

WKH� FKRLFH� RI� WHFKQRORJ\� ZDV� QRW� VLPSO\� WKH� UHVXOW� RI� FRVW�� SUDFWLFDOLW\�� DQG� SUHYLRXV

H[SHULHQFH��([SDQVLRQ�RI�WKH�FDEOH�V\VWHP��LQVWHDG�RI�FRQYHUWLQJ�WR�WUROOH\V�E\������ZKHQ

HOHFWULF�WHFKQRORJ\�ZDV�DOUHDG\�ZLGHO\�DYDLODEOH��ZDV�PRUH�DFFHSWHG�E\�WKH�SXEOLF�EHFDXVH

RI�LWV�SHUFHLYHG�VDIHW\�DQG�UHOLDELOLW\�

������������������������������������������

18�&KHDSH��������S����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ��)LQDO�5HSRUW

&KDSWHU���������7KH�+LVWRU\�RI�7UROOH\V

3DJH�������

�������7KH�(OHFWULF�6WUHHWFDU

7KH�TXLFN�GHPLVH�RI�FDEOH�FDUV

LQ� 1HZ� <RUN� &LW\� FDQ� EH

DWWULEXWHG� WR� WKH� HOHFWULF

VWUHHWFDU¶V� IDVW� GHYHORSPHQW

DQG�UDSLG�SXEOLF�DFFHSWDQFH��,Q

DGGLWLRQ�� LWV� VXSHULRU

PDFKLQHU\� VXUSDVVHG� FDEOH

FDUV¶� FRQWLQXRXV� WHFKQLFDO

SUREOHPV� VXFK� DV� VKUHGGLQJ

FDEOHV�ZKLFK� LQHYLWDEO\� OLPLWHG

WKHLU� ORQJHYLW\��,Q�������WKH�0HWURSROLWDQ�6WUHHW�5DLOZD\�RSHQHG�DQ�H[SHULPHQWDO�VHJPHQW

RQ� /HQQR[� $YHQXH�� DQG� E\� WKH� ODWH� ����V�� LW� EHJDQ� WKH� HOHFWULILFDWLRQ� RI� LWV� QRUWK�VRXWK

URDGV�DQG�VRPH�RI�LWV�FURVV�WRZQ�OLQHV��%\�������PRUH�WKDQ�����PLOHV�ZHUH�SRZHUHG�E\�WKH

HOHFWULF�FRQGXLW�DQG��VKRUWO\�DIWHU�WKH�WXUQ�RI�WKH�FHQWXU\��WKH�FRPSDQ\�FRQYHUWHG�LWV�FDEOH

OLQHV�WR�WKH�QHZ�WHFKQRORJ\� 19

7KURXJK� WKH� UDSLG� DGGLWLRQ� RI� QHZ� DQG� EHWWHU� HTXLSPHQW�� WKH� HOHFWULF� VWUHHWFDU� REWDLQHG

PDMRU�DGYDQWDJH�RYHU�WKH�KRUVH�DQG�FDEOH�FDUV��7KH�LQFUHDVH�RI�FDSDFLW\�H[FHHGHG�ERWK��DQG

E\�������HOHFWULF�VWUHHWFDUV�WXUQHG�RXW�WR�EH�HYHQ�FKHDSHU�WR�RSHUDWH�WKDQ�WKH�FDEOH�FDUV�

$�0DQKDWWDQ�)HDWXUH���7KH�&RQGXLW

$� VSHFLDO� UHJXODWLRQ� FRPSOLFDWHG� WKH� LPSOHPHQWDWLRQ� RI� DQ� HOHFWULF� VWUHHWFDU� V\VWHP� LQ

0DQKDWWDQ��D�SURKLELWLRQ�DJDLQVW�SXWWLQJ�XS�SROHV�IRU�WUROOH\�ZLUHV��3DUWLFXODUO\�LQ�0DQKDWWDQ�

ZLWK� LWV� KLJK�EXVLQHVV�DQG�SRSXODWLRQ�GHQVLW\�� WKH� LQFUHDVH� LQ� HOHFWULF� XWLOLWLHV� IRU� OLJKWLQJ�

WHOHJUDSK� DQG� WKH� WHOHSKRQH�ZLULQJ� DERYH� WKH� VWUHHWV� UHVXOWHG� LQ� SXEOLF� SUHVVXUH� IRU� WKHLU

UHORFDWLRQ�XQGHUJURXQG�� 7KH� EOL]]DUG� RI� �����ZKLFK� FDXVHG�PDQ\� RI� WKH�ZLUHV� WR� FROODSVH

LQWR�WKH�VWUHHWV�OHG�WR�OHJLVODWLRQ�IRUFLQJ�WKHLU�UHPRYDO�

������������������������������������������

19�&KHDSH��������S����

3LFWXUH��������7UROOH\V�DW�7LPHV�6TXDUH



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ��)LQDO�5HSRUW

&KDSWHU���������7KH�+LVWRU\�RI�7UROOH\V

3DJH�������

)LJXUH��������7KH�(OHFWULF�&RQGXLW 6RXUFH��1HZ�<RUN�5DLOZD\V��7KH�*UHHQ�/LQH

7KH�HQJLQHHUV�DGDSWHG�WKH�HOHFWULF�FRQGXLW�V\VWHP�DOUHDG\�XVHG�LQ�%XGDSHVW��7KLV�PHWKRG�RI

FXUUHQW� FROOHFWLRQ�XVHG�D� ³SORZ´� VXVSHQGHG� IURP� WKH�XQGHUFDUULDJH�RI� HDFK� VWUHHWFDU�� 7KLV

SORZ�GUHZ�HOHFWULFLW\�IURP�DQ�XQGHUJURXQG�HOHFWULF�FRQGXLW��)LJXUH��������ZKLFK�ZDV�UHDFKHG

WKURXJK�D�VOLW�EHWZHHQ�WKH�UDLOV� 20

7KLV� WHFKQRORJ\� ZDV� QHYHU� IXOO\� VDWLVIDFWRU\� EHFDXVH� PDMRU� SUREOHPV� ZLWK� WKH� FRQGXLW

UHPDLQHG�XQVROYHG��7KH�SUREOHPV�LQFOXGHG��GDLO\�IORRGLQJ�RI�WKH�FRQGXLW��EURNHQ�LQVXODWRUV�

ORRVH�RU�EURNHQ�WUDLQ�RU�VORW�UDLOV�DQG�FORVXUH�RI�WKH�VORW�GXH�WR�H[WUHPH�KHDW�RU�FROG�21�7KH

HIIRUW�WR�NHHS�WKH�FRQGXLW�FOHDQ�ZDV�DQRWKHU�PRQXPHQWDO�FKDOOHQJH� 22�7KH�KLJK�LQYHVWPHQW

FRVW� RI� WKLV� V\VWHP� DOORZHG� LW� WR� RSHUDWH� RQO\� RQ� KHDY\� WUDIILF� OLQHV� OHDYLQJ� VRPH� RI� WKH

FURVV�WRZQ�OLQHV��ZKLFK�ZHUH�GLVWLQJXLVKHG�E\�ORZHU�ULGHUVKLS��VHUYHG�E\�KRUVH�FDUV��&URVV�

WRZQ�OLQHV�RSHUDWHG�LQ�WKLV�PDWWHU�IRU�D�ORQJ�WLPH�WKH�ODVW�GLVDSSHDULQJ�LQ�������6RPH�HYHQ

FRQYHUWHG�WR�EDWWHU\�RSHUDWLRQ�EXW�WKLV�WHFKQRORJ\�VWLOO�ZDV�XQVDWLVIDFWRU\�

������������������������������������������

20�.DKQ��������S���
21�1�-��,QWHUQDWLRQDO��������S���
22�1�-��,QWHUQDWLRQDO��������S���



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ��)LQDO�5HSRUW

&KDSWHU���������7KH�+LVWRU\�RI�7UROOH\V

3DJH�������

�������7KH�)LUVW�%DQNUXSWF\

7KH�VXEZD\�V\VWHP�ZDV�RSHQHG�RQ�2FWREHU���WK�������DQG�GXH�WR�WKH�HQRUPRXV�YROXPH�RI

SDVVHQJHUV� WKDW� LW�DWWUDFWHG�� WUROOH\�EXVLQHVVHV�EHJDQ�WR�GLPLQLVK� IRU� WKH� ILUVW� WLPH� LQ� WKDW

\HDU��,Q�������WKH�0HWURSROLWDQ�GHFODUHG�EDQNUXSWF\�DQG�XOWLPDWHO\�ZDV�IRUFHG�WR�UHOLQTXLVK

LWV��UG�$YHQXH�V\VWHP�RQ�-DQXDU\����������$W�WKH�WLPH�LWV����OLQHV�FDUULHG�RYHU�����PLOOLRQ

SDVVHQJHUV� LQ�������FDUV�RQ�PRUH� WKDQ�����PLOHV�RI� WUDFN�� ,Q� DGGLWLRQ�� LW� HPSOR\HG�PRUH

WKDQ�������ZRUNHUV�23� ,Q�'HFHPEHU�������WKH�0HWURSROLWDQ�6WUHHW�5DLOZD\�ZDV�UHRUJDQL]HG

DV�WKH�1HZ�<RUN�5DLOZD\�&RPSDQ\�

$OWKRXJK�WKH�FLW\¶V�VWUHHWFDU�V\VWHP�SHDNHG�DW������PLOHV�������NP���DQG�VWUHHWFDUV�FDUULHG

PRUH� SDVVHQJHUV� WKDQ� ERWK� WKH� HOHYDWHG� OLQHV� DQG� WKH� VXEZD\V�� WKH� 1HZ� <RUN� 5DLOZD\

&RPSDQ\� ZHQW� EDQNUXSW� DJDLQ� LQ� ������ 7KH� UHDVRQ� IRU� LWV� HFRQRPLF� SUREOHPV� LQFOXGHG

KLJKHU�ZDJHV�DQG�HVFDODWLQJ�PDWHULDO�FRVWV�UHVXOWLQJ�IURP�LQIODWLRQDU\�FRQGLWLRQV�LPSRVHG�E\

:RUOG�:DU�,�DQG�WKH�&LW\¶V�GHFLVLRQ�WR�GHQ\�D�IDUH�LQFUHDVH�RI�WZR�FHQWV�24

3RVW��������7KH�'HFOLQH�RI�1<&¶V�7UROOH\V

7KH� GHFOLQH� RI� WUROOH\V� LQ� 1HZ� <RUN� EHJDQ� ZLWK� WKH� DUULYDO� RI� WKH� DXWRPRELOH� DQG� E\� WKH

HIIRUWV�E\�*HQHUDO�0RWRUV�DQG�WKH�2PQLEXV�&RUSRUDWLRQ�WR�UHSODFH�VWUHHWFDUV�ZLWK�SHWUROHXP

SRZHUHG�PRWRU�EXVHV�LQ�WKH�����V��,PSRUWDQWO\��RSHUDWLQJ�FRVWV�IRU�EXV�RSHUDWLRQ�ZHUH�OHVV

H[SHQVLYH��GXH�WR�ORZ�SHWURO�SULFHV�DQG�GHWHULRUDWLQJ�FRQGLWLRQV�RI�WKH�WUROOH\�IOHHW�

,Q�������ZKHQ�1HZ�<RUN�5DLOZD\V�GHFLGHG�WR�VXEVWLWXWH�DOO�RI�LWV�UHPDLQLQJ�WUROOH\�OLQHV�ZLWK

PRWRU� EXV� VHUYLFH�� RSHUDWLQJ� FRVWV� RI� WUROOH\V�ZHUH� ��� FHQWV� SHU�PLOH� YHUVXV� WKH� FRVWV� RI

EXVHV�ZKLFK�ZHUH���� FHQWV�SHU�PLOH��5HYHQXHV�JHQHUDWHG�DYHUDJHG���� FHQWV�SHU� FDU�PLOH

OHDYLQJ�WUROOH\�VHUYLFH�RQO\����FHQWV�SHU�FDU�PLOH�WR�VHUYLFH�DOO�RSHUDWLRQDO�FRVWV�DQG�GHEW�25

+RZHYHU�� WKH� IDFW� WKDW� PRUH� EXVHV� ZHUH� QHHGHG� WR� SURYLGH� WKH� VDPH� OHYHO� RI� VHUYLFH

UHPDLQHG�RYHUORRNHG�

������������������������������������������

23�.DKQ��������S���
24�-DFNVRQ��������S������
25�&KHDSH��������S����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ��)LQDO�5HSRUW

&KDSWHU���������7KH�+LVWRU\�RI�7UROOH\V

3DJH�������

,Q�������1HZ�<RUN�5DLOZD\V�FORVHG�LWV�ODVW�OLQH��7KH��UG�$YHQXH�V\VWHP�UHVLVWHG��EXW�SUHVVXUH

IURP�WKH�&LW\�JRYHUQPHQW�IRUFHG�LWV�FORVLQJ��/LQHV�LQ�XSSHU�0DQKDWWDQ�DQG�WKH�%URQ[�ZHUH

PRWRUL]HG� LQ���������� DQG� WKH�<RQNHUV� V\VWHP�FORVHG� LQ� ������ 7KH� RQFH� H[WHQVLYH� VWUHHW

UDLOZD\�V\VWHP�LQ�%URRNO\Q�RSHUDWHG�DV�D�VXEVLGLDU\�RI�WKH�%URRNO\Q�0DQKDWWDQ�UDSLG�WUDQVLW

V\VWHP�DQG�ZDV�FRQYHUWHG�WR�EXV�RSHUDWLRQ�LQ�������7KH�4XHHQVERUR�%ULGJH�ORFDO�HQGHG�LWV

VHUYLFH�RQ�$SULO����������,W�ZDV�WKH�ODVW�VWUHHWFDU�RSHUDWLRQ�LQ�ERWK�1HZ�<RUN�&LW\�DQG�WKH

6WDWH�26

3LFWXUH��������7HDULQJ�XS�7UROOH\�7UDFNV

������������������������������������������

26�1<�6WUHHWFDU�1HZV��������,VVXH����S���



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�5HYLYDO�RI�6WUHHWFDUV

3DJH������

��� 7KH�UHYLYDO�RI�6WUHHWFDUV��/LJKW�5DLO�7UDQVLW

$OWKRXJK�WKH�HIIRUWV�WR�UHLQWURGXFH�VXUIDFH�UDLOZD\V�DW�WKH�HQG�RI�WKH�����¶V�LV�ZLGHO\�TXRWHG

DV�D�³UHYLYDO´�RU�D�³UHQDLVVDQFH´��LW�LV�LQ�PDQ\�ZD\V�DQ�LQWURGXFWLRQ�RI�D�QHZ�V\VWHP��7KLV�LV

HPSKDVL]HG�E\�WKH�XVH�RI�D�QHZ�WHUP��:KDW�RQFH�KDG�EHHQ�NQRZQ�DV�D�WUROOH\��VWUHHWFDU�RU

WUDPZD\�LV�QRZ�FRQVLGHUHG�WR�EH�³/LJKW�5DLO�7UDQVLW´��/57��

����� 7KH�:RUOGZLGH�,QWHUHVW�LQ�/57

'XULQJ�WKH�VHFRQG�KDOI�RI�WKH���WK�FHQWXU\��WKH�HFRQRP\�RI�LQGXVWULDO�QDWLRQV�KDV�EHHQ�JRLQJ

WKURXJK� DQ� H[WHQGHG� SHULRG� RI� VWUXFWXUDO� FKDQJH� DQG� WKH� SURIHVVLRQDO� RU� ³LQIRUPDWLRQ´

VHUYLFHV�VHFWRU��H�J���ILQDQFH��PDUNHWLQJ��UHVHDUFK��PHGLD��H[HFXWLYH�RIILFHV��KDV�H[SDQGHG

UDSLGO\�� 7KH� UDSLG�JURZWK�RI� WKH�DXWR�KDV� OHG� WR� D� GLVSHUVDO� RI� LQGXVWULDO�� FRPPHUFLDO� DQG

UHVLGHQWLDO�DFWLYLWLHV�RXWZDUG�IURP�WKH�FHQWUDO�FLWLHV��HVSHFLDOO\�LQ�WKH�86��%XW�SXEOLF�DWWLWXGHV

DERXW� FLWLHV� EHJDQ� WR� FKDQJH�� $ORQJ�ZLWK� WKHVH� QHZ� SURIHVVLRQDO� DFWLYLWLHV�� D� WHQGHQF\� WR

FOXVWHU�DQG�D�VWURQJ�GHVLUH�IRU�DQ�DWWUDFWLYH�HQYLURQPHQW�KDV�UHVXOWHG�LQ�QHZ�LQYHVWPHQW�LQ

GRZQWRZQ� DUHDV�� 3ODQQHUV� DQG� DUFKLWHFWV� EHJDQ� WR� OD\� RXW� WKHVH� DUHDV� LQ� D� IDVKLRQ�PRUH

DPHQDEOH�WR�ZDONLQJ��7KLV�QHZ�XUEDQ�GHVLJQ�LV�DOVR�ZHOO�VXLWHG�WR�/57�1

'XULQJ� WKH� ����¶V�� LQWHUHVW� LQ� SXEOLF� WUDQVSRUWDWLRQ�ZDV� VWLOO� FRQFHQWUDWHG� RQ� FRQYHQWLRQDO

UDLO�UDSLG�WUDQVLW��$V�WKLV�VHUYLFH�LV�FDSLWDO�LQWHQVLYH�DQG�EHVW�VXLWHG�IRU�KLJK�ULGHUVKLS�UDQJHV�

LW� ZDV� DSSOLFDEOH� IRU� RQO\� D� OLPLWHG� QXPEHU� RI� $PHULFDQ� FLWLHV� 6LPLODUO\� XQVXLWDEOH� IRU

ZLGHVSUHDG�XVH�ZHUH�QHZ� WUDQVLW�PRGHV� VXFK� DV�PRQRUDLOV�� UXEEHU�WLUHG� JXLGHG� FDUV�� DQG

SHUVRQDO�UDSLG�WUDQVLW�V\VWHPV��DV�VKRZQ�E\�JHQHUDOO\�XQVXFFHVVIXO�H[SHULPHQWDWLRQ�2

������������������������������������������

1 /DQGJUDI��������S���
2�86'27��������S���



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�5HYLYDO�RI�6WUHHWFDUV

3DJH������

,Q� WKH� ����¶V�� DORQJ� ZLWK� RWKHU� VHUYLFHV� DQG� WHFKQLTXHV�� VXFK� DV� GHPDQG�UHVSRQVLYH

WUDQVSRUWDWLRQ�DQG�SUHIHUHQWLDO�WUHDWPHQW�IRU�EXVHV�DQG�FDUSRROV�� LQWHUHVW� LQ�/57�JUHZ�DV�D

TXLFNO\�LPSOHPHQWDEOH� WUDQVSRUWDWLRQ� VROXWLRQ� ZKLFK� PDGH� PRUH� HIILFLHQW� XVH� RI� H[LVWLQJ

WUDQVSRUWDWLRQ�LQIUDVWUXFWXUH�3�$GGLWLRQDOO\��WKH�QDWLRQDO�LQWHUHVW�LQ�HQHUJ\�FRQVHUYDWLRQ�DV�D

UHVXOW�RI�WKH�HQHUJ\�FULVLV��FRPELQHG�ZLWK�WKH�ULVLQJ�FRQFHUQV�DERXW�WKH�TXDOLW\�RI�XUEDQ�OLIH

DQG� WKH� HQYLURQPHQW� DW� WKH� HQG� RI� WKH� ����¶V�� VWLPXODWHG� D� UHQHZHG� LQWHUHVW� LQ� YDULRXV

WUDQVLW�DOWHUQDWLYHV�HYHQ�PRUH�4

6XPPDUL]HG�� WKH� VXFFHVV�RI� /57� KDV� UHVXOWHG� IURP� LWV� DELOLW\� WR�PHHW� WKUHH�PDMRU� QHHGV�

ORZ�FRVW�FDSDFLW\��VHUYLFH�TXDOLW\��DQG�HQYLURQPHQWDO�DSSHDO�5�'HILQLWLRQV�RI�/57�VKRZ�FOHDUO\

WKDW� WKLV� PRGH� VKRXOG� EH� GLVWLQJXLVKHG� IURP� WKH� ³ROG�IDVKLRQHG´� WUROOH\�� SDUWLFXODUO\� ZLWK

UHIHUHQFH�WR�LWV�XVH�LQ�PL[HG�WUDIILF��³�����OLJKW�UDLO�WUDQVLW��D�JHQHULF�QDPH�IRU�D�WUDQVLW�PRGH

FRQVLVWLQJ� RI� HOHFWULFDOO\� SRZHUHG� VWHHO�ZKHHOHG� UDLO� YHKLFOHV� RSHUDWLQJ� SUHGRPLQDQWO\� RQ

H[FOXVLYH�ULJKWV�RI�ZD\�´6

:KLOH�VWUHHW�UDLOZD\�V\VWHPV�YLUWXDOO\�GLVDSSHDUHG�LQ�PDQ\�RI�WKH�ZRUOG¶V� ODUJHVW�FLWLHV� OLNH

/RQGRQ��7RN\R�DQG�1HZ�<RUN��RWKHU�FLWLHV�UHWDLQHG�WKHLU�V\VWHPV�DQG�H[SDQGHG�WKHP��7RGD\�

����RI�WKH�ZRUOG¶V�/57�V\VWHPV�RSHUDWH�LQ�(XURSHDQ�DQG�1RUWK�$PHULFDQ�FRXQWULHV��:LWK���

V\VWHPV��5XVVLD�KDV�WKH�JUHDWHVW�QXPEHU�RI�FLWLHV�ZLWK�/57�V\VWHPV�� IROORZHG�E\�*HUPDQ\

ZLWK����DQG�WKH�8NUDLQH�ZLWK�����7KH�FRXQWU\�ZLWK�WKH�KLJKHVW�GHQVLW\�RI�/57�V\VWHPV��DV

H[SUHVVHG� E\� V\VWHPV� SHU� LQKDELWDQW�� LV� 6ZLW]HUODQG�� ZLWK� RQH� V\VWHP� IRU� HDFK� PLOOLRQ

SHUVRQV��7KH�86� LV� LQ� ILUVW� SODFH�ZKHQ� FRPSDULQJ�RSHQLQJV�RI� QHZ� V\VWHPV� LQ� WKH� ODVW� ��

\HDUV�7

������������������������������������������

3�86'27��������S���
4�86'27��������S���
5�/DQGJUDI��������S���
6�86'27��������S���
7�5|KOHHI��������/57�&RQIHUHQFH�%HUOLQ



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�5HYLYDO�RI�6WUHHWFDUV

3DJH������

����� /57�5HYLYDO�LQ�WKH�86

,Q�WKH�����V�RQO\�HLJKW�/57�V\VWHPV�LQ�WKH�86��DV�0DS������VKRZV��KDG�VXUYLYHG�WKH�ZDYH

RI�WUROOH\�DEDQGRQPHQWV�IURP�WKH�����¶V�WR�WKH�����¶V��:LWK�WKH�H[FHSWLRQ�RI�WKH�V\VWHP�LQ

1HZ� 2UOHDQV� DQG� 3KLODGHOSKLD¶V� 5HG� $UURZ� 'LYLVLRQ�� RQO\� 3&&� FDUV� ZHUH� XVHG� WR� SURYLGH

VWUHHWFDU� VHUYLFH�� ,Q� ����� DERXW� ������ RI� WKHP� ZHUH� VWLOO� LQ� VHUYLFH� DQG� ZDLWHG� IRU

UHSODFHPHQW�WKURXJK�VWDWH�RI�WKH�DUW�OLJKW�UDLO�YHKLFOHV� 8

7KH�,QWURGXFWLRQ�RI�/57

7KH�ILUVW�QHZ�/57�YHKLFOHV�LQ�WKH�86�ZHUH�RUGHUHG�E\�%RVWRQ�DQG�6DQ�)UDQFLVFR�LQ�WKH�����¶V

WR� UHSODFH� WKHLU�H[LVWLQJ� OLJKW� UDLO� IOHHWV��ERWK�RI�ZKLFK�ZHUH�ZHOO�RYHU����\HDUV�ROG��7KHVH

MXPS�VWDUWHG�WKH�EHJLQQLQJ�RI�OLJKW�UDLO�WUDQVLW�UHYLYDO�LQ�WKH�86�DQG�OHG�WR�WKH�GHYHORSPHQW

RI�WKH�86�6WDQGDUG�/LJKW�5DLO�9HKLFOH��6/59��ZKLFK�ZDV�EXLOW�IRU�ERWK�WUDQVLW�V\VWHPV�E\�WKH

%RHLQJ�9HUWRO� &RPSDQ\�9� ,Q� ������ WKH� RSHQLQJ� RI� WKH� QHZ� /57� OLQH� LQ� (GPRQWRQ�� &DQDGD

EHJDQ�WKH�WUHQG�IRU�QHZ�/57�V\VWHPV�LQ�1RUWK�$PHULFD� 10

/57�6\VWHPV�LQ�WKH�86

0DS������� WR�0DS������� LOOXVWUDWH� WKH�GHYHORSPHQW�RI� /57� LQ� WKH�86� LQ� WKH� ODVW� ���\HDUV�

LQFOXGLQJ�DQ�RYHUYLHZ�DERXW�IXWXUH�SURMHFWV��0XFK�SURJUHVV�KDV�EHHQ�PDGH�LQ�WZR�GHFDGHV�

7KH� HLJKW� ROGHU� V\VWHPV� KDYH� EHHQ� WKRURXJKO\� UHQRYDWHG�� DQG� QHZ� /57� V\VWHPV� DUH

RSHUDWLQJ�LQ����86�XUEDQ�DUHDV�

7DEOH�������SURYLGHV�PRUH�LQIRUPDWLRQ�DERXW�WKH�H[LVWLQJ�V\VWHPV��7KH� ODWHVW�/57�V\VWHPV

DUH� FRQILJXUHG� WR� SURYLGH� VHUYLFH� ERWK� RQ� FLW\� VWUHHWV� DQG� RQ� H[FOXVLYH� DOLJQPHQWV�� $V

H[SHFWHG��WKH�SRUWLRQ�RI�VHPL��DQG�QRQ�H[FOXVLYH�DOLJQPHQWV�LV�JUHDWHVW�LQ�FLWLHV�ZLWK�ROGHU

/57�V\VWHPV��%RVWRQ�������6DQ�)UDQFLVFR�������

������������������������������������������

8�86'27��������S����
9�86'27��������S���
10�86'27��������S���



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�5HYLYDO�RI�6WUHHWFDUV

3DJH������

([FHSW�IRU�6HDWWOH��ZKHUH�QHZ�/57�OLQHV�DUH�LQ�D�GHWDLOHG�SODQQLQJ�VWDJH��0DS�������VKRZV

H[WHQVLRQV� WR� DOO� H[LVWLQJ� V\VWHPV� WKDW� DUH� LQ� D� ILQDO� GHVLJQ� RU� FRQVWUXFWLRQ� SKDVH�� DV�

$GGLWLRQDOO\�� WKLV� PDS� SRUWUD\V� VHYHQ� FLWLHV� ZLWKRXW� DQ� H[LVWLQJ� /LJKW� 5DLO� 6\VWHP� ZKHUH

SURMHFWV�IRU�LPSOHPHQWDWLRQ�DUH�LQ�WKH�ILQDO�GHVLJQ�RU�FRQVWUXFWLRQ�SKDVH�

0DS��������86�&LWLHV�ZLWK�/57�6\VWHPV�LQ�����

San FranciscoSan FranciscoSan FranciscoSan FranciscoSan FranciscoSan FranciscoSan FranciscoSan FranciscoSan Francisco

Fort WorthFort WorthFort WorthFort WorthFort WorthFort WorthFort WorthFort WorthFort Worth

BostonBostonBostonBostonBostonBostonBostonBostonBoston

New OrleansNew OrleansNew OrleansNew OrleansNew OrleansNew OrleansNew OrleansNew OrleansNew Orleans

ClevelandClevelandClevelandClevelandClevelandClevelandClevelandClevelandCleveland
PittsburghPittsburghPittsburghPittsburghPittsburghPittsburghPittsburghPittsburghPittsburgh

NewarkNewarkNewarkNewarkNewarkNewarkNewarkNewarkNewark

PhiladelphiaPhiladelphiaPhiladelphiaPhiladelphiaPhiladelphiaPhiladelphiaPhiladelphiaPhiladelphiaPhiladelphia



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�5HYLYDO�RI�6WUHHWFDUV

3DJH������

0DS��������86�&LWLHV�ZLWK�/57�6\VWHPV�LQ�����

San DiegoSan DiegoSan DiegoSan DiegoSan DiegoSan DiegoSan DiegoSan DiegoSan Diego

San FranciscoSan FranciscoSan FranciscoSan FranciscoSan FranciscoSan FranciscoSan FranciscoSan FranciscoSan Francisco

Los AngelesLos AngelesLos AngelesLos AngelesLos AngelesLos AngelesLos AngelesLos AngelesLos Angeles

SeattleSeattleSeattleSeattleSeattleSeattleSeattleSeattleSeattle

PortlandPortlandPortlandPortlandPortlandPortlandPortlandPortlandPortland

San JoséSan JoséSan JoséSan JoséSan JoséSan JoséSan JoséSan JoséSan José

SacramentoSacramentoSacramentoSacramentoSacramentoSacramentoSacramentoSacramentoSacramento

Fort WorthFort WorthFort WorthFort WorthFort WorthFort WorthFort WorthFort WorthFort Worth

DallasDallasDallasDallasDallasDallasDallasDallasDallas

DenverDenverDenverDenverDenverDenverDenverDenverDenver

New OrleansNew OrleansNew OrleansNew OrleansNew OrleansNew OrleansNew OrleansNew OrleansNew Orleans

ClevelandClevelandClevelandClevelandClevelandClevelandClevelandClevelandCleveland

St. LouisSt. LouisSt. LouisSt. LouisSt. LouisSt. LouisSt. LouisSt. LouisSt. Louis

MemphisMemphisMemphisMemphisMemphisMemphisMemphisMemphisMemphis

BuffaloBuffaloBuffaloBuffaloBuffaloBuffaloBuffaloBuffaloBuffalo

PittsburghPittsburghPittsburghPittsburghPittsburghPittsburghPittsburghPittsburghPittsburgh

BaltimoreBaltimoreBaltimoreBaltimoreBaltimoreBaltimoreBaltimoreBaltimoreBaltimore

BostonBostonBostonBostonBostonBostonBostonBostonBoston

NewarkNewarkNewarkNewarkNewarkNewarkNewarkNewarkNewark

PhiladelphiaPhiladelphiaPhiladelphiaPhiladelphiaPhiladelphiaPhiladelphiaPhiladelphiaPhiladelphiaPhiladelphia

0DS��������)XWXUH�'HYHORSPHQW�RI�/57�6\VWHPV�LQ�WKH�86

PortlandPortlandPortlandPortlandPortlandPortlandPortlandPortlandPortland

City

City

City

Los AngelesLos AngelesLos AngelesLos AngelesLos AngelesLos AngelesLos AngelesLos AngelesLos Angeles

San FranciscoSan FranciscoSan FranciscoSan FranciscoSan FranciscoSan FranciscoSan FranciscoSan FranciscoSan Francisco

San JoséSan JoséSan JoséSan JoséSan JoséSan JoséSan JoséSan JoséSan José

San DiegoSan DiegoSan DiegoSan DiegoSan DiegoSan DiegoSan DiegoSan DiegoSan Diego

SacramentoSacramentoSacramentoSacramentoSacramentoSacramentoSacramentoSacramentoSacramento

Salt Lake CitySalt Lake CitySalt Lake CitySalt Lake CitySalt Lake CitySalt Lake CitySalt Lake CitySalt Lake CitySalt Lake City

- final design or construction of a new LRT system

SeattleSeattleSeattleSeattleSeattleSeattleSeattleSeattleSeattle

Minneapolis/St. PaulMinneapolis/St. PaulMinneapolis/St. PaulMinneapolis/St. PaulMinneapolis/St. PaulMinneapolis/St. PaulMinneapolis/St. PaulMinneapolis/St. PaulMinneapolis/St. Paul

- existing system, conceptual planning for further extension

- existing LRT system, final design or construction of extension

DenverDenverDenverDenverDenverDenverDenverDenverDenver

Fort WorthFort WorthFort WorthFort WorthFort WorthFort WorthFort WorthFort WorthFort Worth

DallasDallasDallasDallasDallasDallasDallasDallasDallas

Kansas CityKansas CityKansas CityKansas CityKansas CityKansas CityKansas CityKansas CityKansas City

New OrleansNew OrleansNew OrleansNew OrleansNew OrleansNew OrleansNew OrleansNew OrleansNew Orleans

MemphisMemphisMemphisMemphisMemphisMemphisMemphisMemphisMemphis

ClevelandClevelandClevelandClevelandClevelandClevelandClevelandClevelandCleveland

St. LouisSt. LouisSt. LouisSt. LouisSt. LouisSt. LouisSt. LouisSt. LouisSt. Louis

MilwaukeeMilwaukeeMilwaukeeMilwaukeeMilwaukeeMilwaukeeMilwaukeeMilwaukeeMilwaukee

OrlandoOrlandoOrlandoOrlandoOrlandoOrlandoOrlandoOrlandoOrlando

BaltimoreBaltimoreBaltimoreBaltimoreBaltimoreBaltimoreBaltimoreBaltimoreBaltimore

PittsburghPittsburghPittsburghPittsburghPittsburghPittsburghPittsburghPittsburghPittsburgh

BuffaloBuffaloBuffaloBuffaloBuffaloBuffaloBuffaloBuffaloBuffalo

NewarkNewarkNewarkNewarkNewarkNewarkNewarkNewarkNewark

NorfolkNorfolkNorfolkNorfolkNorfolkNorfolkNorfolkNorfolkNorfolk

BostonBostonBostonBostonBostonBostonBostonBostonBoston

HartfordHartfordHartfordHartfordHartfordHartfordHartfordHartfordHartford

PhiladelphiaPhiladelphiaPhiladelphiaPhiladelphiaPhiladelphiaPhiladelphiaPhiladelphiaPhiladelphiaPhiladelphia



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ���� )LQDO�5HSRUW

&KDSWHU���������7KH�5HYLYDO�RI�6WUHHWFDUV

3DJH������

7DEOH��������/57�6\VWHPV�LQ�WKH�86

Town/City11 Transit Agency Year of
Opening

Year of
Extension

Manufacturer of the latest
LRT vehicles

System length
in route-miles in
1976 (USDOT)

One-way Line
in km, 1995

(TRB)

One-way Line
in miles, 1995

(TRB)

Number of
cars in

operation,
1995 (TRB)

Percentage of Semi-
Exclusive and Non-
Exclusive under 35
MPH, 1996 (TRB)

Baltimore MD Mass Transit Administration, Maryland DOT 1992 Adtranz 35.4 22 35 18%

Boston MA Massachusetts Bay Transportation Authority 1856 Kinki-Sharyo 28.5 40.1 24.9 220 42%

Boston MA Mattapan Ashmont - 4.3 2.7 12 -

Buffalo NY Niagara Frontier Transit Metro System 1984 Tokyu Car Corp. 10.3 6.4 27 20%

Cleveland CH Greater Cleveland Regional Transit Authority 1913 1996 Breda, Tokyu Car Corp. 13.1 21.1 13.1 48 -

Dallas TX Dallas Area Rapid Transit Authority 1996 Kinki-Sharyo - - - - -

Denver CO Regional Transportation District 1994 Siemens 8.5 5.3 11 -

Fort Worth - - 1.2 1.6 1 8 -

Los Angeles CA Los Angeles County Metropolitan
Transit Authority

1990 Siemens 35.4 22 54 23%

Memphis, TN Memphis Area Transit Authority 1993 - - 4.3 - - -

New Orleans LA Regional Transit Authority of Orleans & Jefferson 1835 1990 CKD T6C5 Double-Ended
Tram

6.5 14 8.7 41 -

Newark NJ New Jersey Transit Corporation 1935 Kinki Sharyo, Alstom 4.2 6.9 4.3 24 -

Philadelphia PA Southeastern Pennsylvania Transportation
Authority

1906 Adranz 27 19.2 11.9 29 -

Philadelphia PA - 1858 - 82 35.9 22.3 112 -

Pittsburgh PA Port Authority of Allegheny County 1859 1985 Siemens 24.9 31.2 19.4 71 -

Portland OR Tri-County Metropolitan Transportation District of
Oregon

1986 Bombardier, Siemens 24.3 15.1 26 52%

Sacramento CA Sacramento Regional Transit District 1987 Siemens 29.5 18.3 36 26%

San Diego CA San Diego Trolley 1981 1991 Siemens 55.4 34.4 71 11%

San Francisco CA San Francisco Municipal Railway 1860 1980 Breda 36 39.1 24.4 128 74%

San Jose CA Santa Clara Valley Transportation Authority 1987 UTDC (Bombardier) 32.2 20 50 47%

Seattle WA King County Department of Transportation 1982 - - 3.7 - - -

St Louis MO Bi-State Development Agency 1993 Siemens 29 18 31 -

Total 255.6 469.2 324.2 984

������������������������������������������

11�*HQHUDO�6RXUFH��75%��/57�QHZV��S����,QWHUQHW��ZZZ�WUDPZD\�FRP��ZZZ�DSWD�FRP



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�5HYLYDO�RI�6WUHHWFDUV

3DJH������

����� ([LVWLQJ�3ODQV�IRU�1HZ�<RUN�&LW\

7R�WKLV�GD\��1HZ�<RUN�&LW\�KDV�UHIUDLQHG�IURP�SDUWLFLSDWLQJ�LQ�WKH�ZRUOGZLGH�UHQDLVVDQFH�RI

OLJKW�UDLO�WUDQVLW��1HYHUWKHOHVV��IRU�DOPRVW�WZHQW\�\HDUV�WKHUH�KDV�EHHQ�D�FRQWLQXRXV�HIIRUW�WR

LQWURGXFH�WKLV�V\VWHP�WR�1HZ�<RUN�&LW\��5HSHDWHGO\�� WUDQVLW�DQG�SODQQLQJ�DJHQFLHV��SULYDWH

GHYHORSHUV�DV�ZHOO�DV�FRPPXQLW\�JURXSV��UHOHDVHG�QXPHURXV�SURSRVDOV��0DS��������DQG�OHG

LQIRUPDWLRQ�VHVVLRQV�DERXW�LPSOHPHQWLQJ�/57�LQ�0DQKDWWDQ��7KH�IROORZLQJ�FKDSWHUV�GHVFULEH

WKH�PRVW� UHFHQW�/57�GUDIWV��SODQV�DQG�SURSRVDOV� LQWURGXFHG� IRU� LPSOHPHQWDWLRQ�E\�YDULRXV

RUJDQL]DWLRQV�

0DS��������([LVWLQJ�/57�3ODQV�IRU�0DQKDWWDQ

2nd Avenue LRT 2nd Avenue LRT 2nd Avenue LRT 2nd Avenue LRT 2nd Avenue LRT 2nd Avenue LRT 2nd Avenue LRT 2nd Avenue LRT 2nd Avenue LRT 
(CBT)(CBT)(CBT)(CBT)(CBT)(CBT)(CBT)(CBT)(CBT)

42nd Street LRT42nd Street LRT42nd Street LRT42nd Street LRT42nd Street LRT42nd Street LRT42nd Street LRT42nd Street LRT42nd Street LRT
(42nd St. Devlp. Corp.)(42nd St. Devlp. Corp.)(42nd St. Devlp. Corp.)(42nd St. Devlp. Corp.)(42nd St. Devlp. Corp.)(42nd St. Devlp. Corp.)(42nd St. Devlp. Corp.)(42nd St. Devlp. Corp.)(42nd St. Devlp. Corp.)

8th Street Corridor 8th Street Corridor 8th Street Corridor 8th Street Corridor 8th Street Corridor 8th Street Corridor 8th Street Corridor 8th Street Corridor 8th Street Corridor 
(VCTC)(VCTC)(VCTC)(VCTC)(VCTC)(VCTC)(VCTC)(VCTC)(VCTC)

Lower East SideLower East SideLower East SideLower East SideLower East SideLower East SideLower East SideLower East SideLower East Side
LRT Shuttle (MTA)LRT Shuttle (MTA)LRT Shuttle (MTA)LRT Shuttle (MTA)LRT Shuttle (MTA)LRT Shuttle (MTA)LRT Shuttle (MTA)LRT Shuttle (MTA)LRT Shuttle (MTA)1 km1 km1 km1 km1 km1 km1 km1 km1 km

1 mile1 mile1 mile1 mile1 mile1 mile1 mile1 mile1 mile

Liberty LoopLiberty LoopLiberty LoopLiberty LoopLiberty LoopLiberty LoopLiberty LoopLiberty LoopLiberty Loop
(CBT)(CBT)(CBT)(CBT)(CBT)(CBT)(CBT)(CBT)(CBT)

∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋∋
Midtown Loop Midtown Loop Midtown Loop Midtown Loop Midtown Loop Midtown Loop Midtown Loop Midtown Loop Midtown Loop 
(RPA)(RPA)(RPA)(RPA)(RPA)(RPA)(RPA)(RPA)(RPA)

49th Street Trolley49th Street Trolley49th Street Trolley49th Street Trolley49th Street Trolley49th Street Trolley49th Street Trolley49th Street Trolley49th Street Trolley
(CBT)(CBT)(CBT)(CBT)(CBT)(CBT)(CBT)(CBT)(CBT)



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�5HYLYDO�RI�6WUHHWFDUV

3DJH������

7KH���QG�6WUHHW�/57�/LQH

7KH� PRVW� DGYDQFHG� SURSRVDO� WR� UHLQWURGXFH� VWUHHWFDUV� RQ� 0DQKDWWDQ¶V� VWUHHWV� LV�

XQTXHVWLRQDEO\��WKH���QG�6WUHHW�/LJKW�5DLO�7UDQVLW�/LQH�SURMHFW��)URP�WKH�EHJLQQLQJ�RI�/57¶V

UHVXUJHQFH� LQ�1RUWK�$PHULFD�� DQG� WKLUW\� WKUHH� \HDUV� DIWHU� VWUHHWFDU� VHUYLFH� RQ� ��QG� 6WUHHW

ZDV�UHSODFHG�E\�WKH�EXV�LQ������ VWXGLHV�EHJDQ�WR�UHWKLQN�WKH�YDOXH�RI�VWUHHWFDUV��ZKLFK�DUH

QRZ� FDOOHG� OLJKW� UDLO� WUDQVLW�� 7KH�1HZ� <RUN� &LW\� 'HSDUWPHQW� RI� 3ODQQLQJ� UHOHDVHG� D� UHSRUW

FDOOHG�³/LJKW�5DLO�7UDQVLW�)LQDQFLDO�)HDVLELOLW\���QG�6WUHHW�&DVH�6WXG\´�LQ�-DQXDU\������1

6LQFH�������VHYHUDO�IROORZ�XS�VWXGLHV�ZHUH�SURSRVHG�UHVXOWLQJ�LQ����UHYLVLRQV�WR�WKH�/57�SODQ

DQG� DQ� H[SHQGLWXUH� RI� PRUH� WKDQ� ��� PLOOLRQ�2� ,Q� ������ WKH� )LQDO� (QYLURQPHQWDO� ,PSDFW

6WDWHPHQW��)(,6��RQ�WKH���QG�6WUHHW�/57�OLQH�ZDV�ILQLVKHG�DQG�WKH�8QLILHG�/DQG�8VH�5HYLHZ

3URFHGXUH��8/853��EHJDQ��2Q�-XQH����������WKH�&LW\�&RXQFLO�DSSURYHG�WKH�SODQ�WR�EXLOG�WKH

/57�OLQH�3�7R�WKLV�GD\��WKH�SURSRVDO� LV�VWDOOHG�ZLWK� IXUWKHU�SURJUHVV� LPSHGHG�E\�WKH� ODFN�RI

SROLWLFDO�VXSSRUW�SDUWLFXODUO\�IURP�WKH�0D\RU�

7KH� SURSRVHG� SURMHFW� LQWHQGV� WR� LPSOHPHQW� D� FURVVWRZQ� /57� OLQH� RQ� WKH� ����PLOH� VWUHWFK

EHWZHHQ�8QLWHG�1DWLRQV�3OD]D�RQ�WKH�HDVW�VLGH�DQG�-DFRE�.��-DYLWV�&RQYHQWLRQ�&HQWHU�RQ�WKH

ZHVW� VLGH� RI� 0DQKDWWDQ�� )RU� WKH�PDMRULW\� RI� ��QG� 6WUHHW�� WKH� VWXG\� SURSRVHV� D� WZR� WUDFN

ULJKW�RI�ZD\�RQ�WKH�VWUHHW¶V�VRXWK�VLGH��7KHUHIRUH��WKH�WKUHH�HDVWERXQG�WUDIILF�ODQHV�ZRXOG�EH

FORVHG�� FRQYHUWLQJ� ��QG� 6WUHHW� LQWR� D� ZHVWERXQG� RQH�ZD\� VWUHHW�� 7KH� )(,6� IRUHFDVWV� WKH

IROORZLQJ��WKH�KLJKHVW�GHPDQG�IRU�/57�VHUYLFH�ZRXOG�RFFXU�LQ�WKH�$0�SHDN�KRXU�KHDGLQJ�LQ

WKH�HDVWERXQG�GLUHFWLRQ�ZLWK�XS�WR�������ULGHUV�EHWZHHQ�6HYHQWK�DQG�6L[WK�DYHQXHV�

7KLV� SURSRVDO� DLPV� IRU� OLJKW� UDLO� YHKLFOHV� WR� RSHUDWH� GXULQJ� ZHHNGD\� SHDN� KRXUV� RQ� D� �

PLQXWH�KHDGZD\�LQ�HDFK�GLUHFWLRQ�����WULSV�SHU�KRXU�SHU�GLUHFWLRQ���DQG�D�VHUYLFH�FDSDFLW\�RI

������������������������������ ��
1�+DELE�5RVHQ��������S��,��
2�1<�6WUHHWFDU�1HZV��������,VVXH����S���
3�1<�6WUHHWFDU�1HZV��������,VVXH����S���



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�5HYLYDO�RI�6WUHHWFDUV

3DJH������

������ SDVVHQJHUV� SHU� KRXU�� LQ� HDFK� GLUHFWLRQ��ZRXOG� EH� SURYLGHG�� DVVXPLQJ� D� W\SLFDO� /59

FDSDFLW\�RI�����SDVVHQJHUV� 4

3URSRVHG�WR�EH�IXQGHG�HQWLUHO\�E\�SULYDWH�LQYHVWPHQWV��WKH���QG�6WUHHW�/57�OLQH�ZDV�H[SHFWHG

WR� FRVW� ���� PLOOLRQ� �LQ� ����� GROODUV��� $Q� DGGLWLRQDO� ���� PLOOLRQ� ZDV� VHW� DVLGH� IRU� VWUHHW

UHIXUELVKLQJ�DQG�UHSODFHPHQW�RI�ZDWHU�DQG�VHZHU�OLQHV�WR�EH�SDLG�E\�IHGHUDO��VWDWH�DQG�FLW\

IXQGV�5� $V� D� UHVXOW� RI� UHFRYHULQJ� LWV� RSHUDWLQJ�DQG� FDSLWDO� FRVWV�� WKH� ��QG� /57� VHUYLFH�ZDV

H[SHFWHG�WR�EH�LPSOHPHQWHG�DQG�PDQDJHG�ZLWKRXW�DQ\�VXEVLGLHV�

)UHG� 3DSHUW�� 3UHVLGHQW� RI� WKH� ��QG� 6W�� 'HYHORSPHQW� &RUSRUDWLRQ�� ZDV� UHVSRQVLEOH� IRU� WKH

SURMHFW¶V�KHDGZD\�LQ�WKH�ILUVW�KDOI�RI� WKLV�GHFDGH��+LV�QRW�IRU�SURILW�FRUSRUDWLRQ�SHUVLVWHQWO\

SURPRWHG�WKH�LPSOHPHQWDWLRQ�RI�D�/57�OLQH�RQ���QG�6WUHHW�

7KH�/RZHU�(DVW�6LGH�/57�6KXWWOH

,Q������� IRU� WKH� ILUVW� WLPH� LQ� LWV����\HDU�KLVWRU\��1HZ�<RUN�&LW\�7UDQVLW� �1<&7�� UHOHDVHG�D

VWXG\�� LQFOXGLQJ� D� GUDIW� SURSRVDO� IRU� /57�6� 7KH� VR� FDOOHG� ³0DQKDWWDQ� (DVW� 6LGH� 7UDQVLW

$OWHUQDWLYHV� 6WXG\´� �0(6$�� SURSRVHV�� LQ� RQH� RI� WKUHH� DOWHUQDWLYHV�� DQ� /57� VKXWWOH� IRU� WKH

/RZHU�(DVW�6LGH�

7KLV�/57� OLQH�ZRXOG�VWDUW�DW�8QLRQ�6TXDUH��DW�D�VWXE�WHUPLQDO�RU�VPDOO� ORRS��)URP�WKHUH��D

GRXEOH�WUDFN� OLQH�ZRXOG�UXQ�HDVWERXQG�DORQJ���WK�6WUHHW�WR�$YHQXH�'��FRQWLQXLQJ�VRXWK�RQ

$YHQXH�'��WXUQLQJ�VRXWKZHVW�RQWR�(DVW�%URDGZD\��2QFH�RQ�&DQDO�6WUHHW��WKH�OLQH�ZLOO�GURS

IURP�JUDGH�DQG�HQWHU�D�WXQQHO�ZHVW�RI�$OOHQ�6WUHHW�

7KH�/57�WXQQHO�ZRXOG�WKHQ�WXUQ�ZHVW�EHQHDWK�&DQDO�6WUHHW�EHIRUH�MRLQLQJ�WKH�H[LVWLQJ��IRXU

WUDFN��&DQDO�6WUHHW�VXEZD\��MXVW�ZHVW�RI�&KU\VWLH�6WUHHW��7KH�OLQH�ZRXOG�XVH�WZR�RI�WKH�IRXU

WUDFNV� WR� SURFHHG� ZHVW�� EHDULQJ� VRXWK� LQWR� WKH� &HQWUH� 6WUHHW� 6XEZD\� XVLQJ� D� SUHVHQWO\

������������������������������ ��
4�+DELE�5RVHQ��������S�,���
5�1<�6WUHHWFDU�1HZV��������,VVXH����S���
6�1<�6WUHHWFDU�1HZV��������,VVXH����S���



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�5HYLYDO�RI�6WUHHWFDUV

3DJH�������

XQXVHG� FRQQHFWLRQ� EHWZHHQ� &DQDO� DQG� &HQWUH� 6WUHHW� VXEZD\V�� 7KH� /59�V� ZRXOG� XVH� WKH

HDVWHUQ�PRVW�SODWIRUPV�LQ�WKH�1DVVDX�6XEZD\¶V�&KDPEHUV�6WUHHW�6WDWLRQ�DQG�FRQWLQXH�DORQJ

)UDQNIRUW�6WUHHW��EHQHDWK�WKH�DSSURDFKHV�WR�WKH�%URRNO\Q�%ULGJH��EHIRUH�VXUIDFLQJ�MXVW�ZHVW

RI� 3HDUO�:DWHU�6WUHHWV�� 7KH� OLQH�ZRXOG� WXUQ� VRXWK�RQ�3HDUO�:DWHU�6WUHHW� DQG�SURFHHG� WR� D

WHUPLQXV� QHDU�:KLWHKDOO� 6WUHHW�� 7KH� HQWLUH� URXWH� LV� ILYH�PLOHV� ORQJ� DQG� HVWLPDWHG� WR� FRVW

DERXW� ����� ELOOLRQ� LQFOXGLQJ� WKH� WXQQHO�� FDUV�� WUDFNV� DQG�ZLUHV�7�:LWK� WKH� WXQQHO� VHJPHQW

SURYLQJ�WR�EH�TXLWH�H[SHQVLYH��WUDQVLW�DGYRFDWHV�GHYHORSHG�DQ�DOWHUQDWLYH�DOLJQPHQW�ZLWKRXW

WKH�QHFHVVLW\�RI�D�WXQQHO�

/57�3ODQV�E\�WKH�&RPPLWWHH�IRU�%HWWHU�7UDQVLW

7KH�FLYLF�DGYRFDF\�RUJDQL]DWLRQ��&RPPLWWHH� IRU�%HWWHU�7UDQVLW��&%7���UHOHDVHG�D�QHZVOHWWHU

HYHU\� VHFRQG�PRQWK� IURP������ WR� ������ HQWLWOHG� ³1HZ�<RUN�6WUHHWFDU�1HZV´�� ,Q�PDQ\� RI

WKHLU�LVVXHV��RQH�SRVVLEOH�QHZ�URXWH�IRU�/57�LQ�1HZ�<RUN�&LW\�ZDV�SUHVHQWHG�DQG�GLVFXVVHG�

7KH�IROORZLQJ�GUDIWV�IRU�0DQKDWWDQ�ZHUH�LQFOXGHG�LQ�WKH�QHZVOHWWHU�

7KH�/LEHUW\�/RRS8

$V� D� WUROOH\� OLQH� FLUFOLQJ� LQ� /RZHU� 0DQKDWWDQ�� WKH� /LEHUW\� /RRS� VKRXOG� OLQN� EXVLQHVV�

UHVLGHQWLDO��WRXULVW�DQG�WUDQVSRUWDWLRQ�KXEV�LQ�0DQKDWWDQ¶V�GRZQWRZQ��,Q�WKH�VKDGRZ�RI�WKH

:RUOG�7UDGH�&HQWHU��WKLV���PLOHV�ORQJ�OLQH�ZRXOG�VHUYH�1HZ�<RUN�&LW\¶V�ROGHVW�QHLJKERUKRRG�

ZKLFK�LV�WRGD\�FRQVLGHUHG�WR�EH�RQH�RI�WKH�ZRUOG¶V�PDMRU�FHQWHUV�RI�ILQDQFH��$ERXW��������

SHRSOH� ZRUN� LQ� WKH� DUHD�� RQO\� VRPH� ������� SHRSOH� OLYH� VRXWK� RI� &KDPEHU� 6WUHHW�

������������������������������ ��
7�1<�6WUHHWFDU�1HZV��������,VVXH����S���
8�1<�6WUHHWFDU�1HZV��������,VVXH����S���



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�5HYLYDO�RI�6WUHHWFDUV

3DJH�������

1H[W� WR� UHVLGHQWV�DQG�ZRUNHUV�� WKLV� /LJKW�5DLO� /LQH�ZRXOG�SURYLGH�DQ�DSSURSULDWH� WUDQVSRUW

IDFLOLW\�IRU�WRXULVWV�YLVLWLQJ�WKH�QXPHURXV�DWWUDFWLRQV�DQG�KLVWRULFDO�VLWHV�RI�/RZHU�0DQKDWWDQ�

2QH�RI�1HZ�<RUN�&LW\¶V� UDUH�SHGHVWULDQV� ]RQH�� WKH� )XOWRQ�3URPHQDGH��ZRXOG�EH� VHUYHG� DV

ZHOO�DV�%DWWHU\�3DUN��6RXWK�)HUU\��WKH�:RUOG�7UDGH�&HQWHU�DQG�WKH�)LQDQFLDO�'LVWULFW�

6HFRQG�$YHQXH�/57

&%7¶V�PRVW�H[WHQVLYH�/57�SURSRVHG�IRU�0DQKDWWDQ�LV�WKH�SODQ�IRU�D�6HFRQG�$YHQXH�/57��7KLV

OLQH� ZRXOG� VHUYH� WKH� HQWLUH� (DVW� 6LGH� RI� 0DQKDWWDQ�� ZKLFK� LV�� LQ� WHUPV� RI� VXEZD\

DFFHVVLELOLW\��LV�WKH�OHDVW�WUDQVLW�GHYHORSHG�DUHD�LQ�0DQKDWWDQ��7KH�VXJJHVWHG�OLQH�ZRXOG�UXQ

IURP� WKH� 0HWUR� 1RUWK� &RPPXWHU� 5DLO� 6WDWLRQ� DW� 3DUN� $YHQXH� DQG� ���WK� 6WUHHW� LQ� +DUOHP

DORQJ� WKH� HQWLUH� OHQJWK� RI� 6HFRQG� $YHQXH�� WKURXJK� WKH� /RZHU� (DVW� 6LGH� DQG� &KLQDWRZQ

HQGLQJ�DW�)XOWRQ�6WUHHW��ZKHUH�LW�ZRXOG�FRQQHFW�ZLWK�&%7¶V�/LEHUW\�/RRS�

7KH� WRWDO� OHQJWK� RI� WKLV� OLQH�ZRXOG� EH� ����PLOHV�ZLWK� DERXW� ��� VWRSV�� &%7� VXJJHVWHG� WKDW

6HFRQG�$YHQXH�EH�FRQYHUWHG�WR�D�SHGHVWULDQ�PDOO��VHUYLFHG�E\�WKH�/57�OLQH�ZLWK�WZR�WUDFNV�LQ

WKH�PLGGOH� RI� WKH� 6WUHHW�� $V� D� FRQVHTXHQFH�� )LUVW� $YHQXH� ZRXOG� EH� UHVWRUHG� WR� WZR� ZD\

RSHUDWLRQ�WR�SURYLGH�VSDFH�IRU�WKH�GLYHUWHG�VRXWKERXQG�YHKLFXODU�WUDIILF�

��WK�6WUHHW�7UROOH\

&%7� VXJJHVWHG�DQRWKHU� FURVV�WRZQ� OLQH�RQ���WK� VWUHHW�� 7KLV� RQH�ZRXOG�EH� URXWHG� IURP� WKH

SURSRVHG���QG�6WUHHW�/57�WHUPLQXV�RQ���WK�$YHQXH�QRUWK�WR���WK�6WUHHW��ZKHUH�LW�ZRXOG�KHDG

HDVWERXQG�DORQJ�D�SHGHVWULDQL]HG���WK�6WUHHW�WR�6HFRQG�$YHQXH�WR�FRQQHFW�ZLWK�WKH�SURSRVHG

6HFRQG�$YHQXH�/57�

9&7&�3ODQV�IRU��WK�&RUULGRU

,Q� ������ WKH� 9LOODJH� &URVVWRZQ� 7UROOH\� &RDOLWLRQ� �9&7&�� ZDV� IRXQGHG� E\� D� JURXS� RI

QHLJKERUKRRG�UHVLGHQWV� WR�GHYHORS�SODQV��DQG�JDLQ�FRPPXQLW\� VXSSRUW�� IRU�D� ULYHU�WR�ULYHU

WUROOH\� OLQH� WKURXJK� WKH� �WK� 6WUHHW� FRUULGRU�� OLQNLQJ� WKH� (DVW� 9LOODJH�� :HVW� 9LOODJH� DQG

*UHHQZLFK�9LOODJH�

7KLV� FRPPXQLW\� JURXS� GLVWULEXWHV� WKHLU� QHZVOHWWHU� ³0DNLQJ� 7UDFNV´� HYHU\� WKUHH� PRQWKV

PDLQO\�WR�FRPPXQLW\�OHDGHUV�DQG�WR�UHWDLO�EXVLQHVVHV�ORFDWHG�DORQJ�WKH�SURSRVHG�/57� OLQH�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�5HYLYDO�RI�6WUHHWFDUV

3DJH�������

³0DNLQJ�7UDFNV´�SURYLGHV�LQIRUPDWLRQ�DERXW�WKH�SURSRVHG�WUROOH\�OLQH��DV�ZHOO�DV�WKH�KLVWRU\

RI�WUROOH\V�LQ�WKH�DUHD��DQG�JHQHUDO�WHFKQLFDO�LQIRUPDWLRQ�DERXW�/57�

9&7&¶V�SODQ� LV� WR� FORVH� WKH� �WK� 6WUHHW� FRUULGRU�� LQFOXGLQJ�&KULVWRSKHU� 6WUHHW� DQG�6W��0DUNV

3ODFH��IRU�FDU�WUDIILF�DQG�WUDQVIRUP�LW�LQWR�D�SHGHVWULDQ�RQO\�FURVVWRZQ�WUDQVLWZD\��7KH�OLQH�

ZKLFK�ZRXOG�IROORZ�DQG�UHSODFH�WKH�QHDUO\� LGHQWLFDO�0��&URVVWRZQ�EXV� OLQH��ZRXOG�EHJLQ�DW

WKH�+XGVRQ�5LYHU��FRQWLQXH�WKURXJK�&KULVWRSKHU�6WUHHW��FRQWLQXLQJ�RQWR�:HVW��WK�6WUHHW�DQG

6W��0DUNV�3ODFH�RQ�D�GHGLFDWHG��GRXEOH�WUDFN�WUDQVLWZD\��WKHQ�WUDYHO�HDVW�RI�$YHQXH�$�DORQJ

(DVW���WK�6WUHHW�DOO�WKH�ZD\�WR�$YHQXH�'��QHDU�WKH�(DVW�5LYHU�3DUN�

%\� SURYLGLQJ� GLUHFW� DFFHVV� WR� HYHU\� QRUWK�VRXWK� VXEZD\� OLQH� VHUYLQJ� 0DQKDWWDQ� DQG� WZR

3$7+� VWDWLRQV�� WKLV� /57� OLQH� LQWHJUDWHV� ZHOO� LQWR� WKH� H[LVWLQJ� WUDQVLW� V\VWHP�� $FFRUGLQJO\�

9&7&� DUJXHV� WKDW� WKH� SURSRVHG� DXWR�IUHH� /57� FRUULGRU� ³���ZLOO� SURYLGH� ERWK� FRQYHQLHQW

WUDQVSRUWDWLRQ�WR�DQG�EHWZHHQ�H[LVWLQJ�UHWDLO�VKRSSLQJ�DUHDV�DQG�DFFHVV�IURP�WUDQVLW�VWDUYHG

UHVLGHQWLDO�DUHDV�WR�UDSLG�WUDQVLW�OLQHV�VHUYLQJ�WKH�HQWLUH�FLW\�´9

7KH�OLQH�ZRXOG�VHUYH�PDMRU�FRQFHQWUDWLRQV�RI�VPDOO�VKRSV��JDOOHULHV��ERXWLTXHV��RII�%URDGZD\

WKHDWHUV�� UHVWDXUDQWV� DQG� FDIpV�� $GGLWLRQDOO\� LW� ZRXOG� OLQN� WKH� (DVW� 5LYHU� 3DUN�� 7RPSNLQV�

:DVKLQJWRQ� DQG� 6KHULGDQ� 6TXDUHV� DV� ZHOO� DV� HGXFDWLRQDO� LQVWLWXWLRQV�� VXFK� DV� 1HZ� <RUN

8QLYHUVLW\��&RRSHU�8QLRQ�DQG�WKH�1HZ�6FKRRO�

������������������������������ ��
9�0DNLQJ�7UDFNV��������,VVXH����S���



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�5HYLYDO�RI�6WUHHWFDUV

3DJH�������

7KH�&URVVWRZQ�/RRS10

7KH� 5HJLRQDO� 3ODQ� $VVRFLDWLRQ� �53$��� RQH� RI� WKH� PDMRU� QRQ�JRYHUQPHQWDO� SODQQLQJ

RUJDQL]DWLRQV�LQ�1HZ�<RUN�&LW\��SURSRVHG�LQ�LWV�³7KLUG�5HJLRQDO�3ODQ´�DQ�/57�OLQH�IRU�WKH�ILUVW

WLPH�LQ�)HEUXDU\�������%DVHG�RQ�WKH�LGHD�WR�H[WHQG�WKH���QG�6WUHHW�/57� OLQH��ZKLFK�DW�WKH

WLPH�VWLOO�DZDLWHG�ILQDO�FOHDUDQFH�IURP�&LW\�+DOO��WKLV�SODQ�ZRXOG�UHVXOW�LQ�DQ�DPELWLRXV�/LJKW

5DLO�V\VWHP�LQ�0LGWRZQ�0DQKDWWDQ�

7KH�SURSRVHG�/LQH�ZRXOG�UXQ�DORQJ�%URDGZD\��VWDUWLQJ�DW�/LQFROQ�&HQWHU��:HVW���WK�6WUHHW��

FLUFOLQJ�&ROXPEXV�&LUFOH��FURVVLQJ�7LPHV�6TXDUH�DQG�WXUQLQJ�HDVW� LQWR���WK�6WUHHW�DW�+HUDOG

6TXDUH�� ,W� ZRXOG� IROORZ� ��WK� 6WUHHW� WR� WKH� +XGVRQ� 5LYHU� DQG� FRQWLQXH� DORQJ� ��WK� $YHQXH

QRUWKERXQG�WR���QG�6WUHHW�ZKHUH�LW�ZRXOG�FRQQHFW�ZLWK�WKH���QG�6WUHHW�/57�OLQH�

7KH�VHFWLRQ�DORQJ�%URDGZD\��IURP�/LQFROQ�&HQWHU�WR�+HUDOG�6TXDUH��ZRXOG�EH�UHDOL]HG�E\�WKH

LPSOHPHQWDWLRQ�RI�D�WUDQVLW�PDOO��FORVHG�IRU�YHKLFXODU�WUDIILF��2Q���WK�6WUHHW�DQG���WK�$YHQXH�

WKH�/57�OLQH�ZRXOG�UXQ�RQ�WKH�VWUHHW�DORQJ�ZLWK�H[LVWLQJ�WUDIILF�

7KLV� FURVVWRZQ� /57� ORRS� ZRXOG� ³VHUYH� WR� FRQQHFW� DOO� WKH� HOHPHQWV� RI� WKH� H[LVWLQJ� WUDQVLW

V\VWHP´� DW� VWUHHW� OHYHO�� %HVLGH� DOO� ���0LGWRZQ� VXEZD\� OLQHV�� WKLV� LQFOXGHV�0HWUR� 1RUWK� DW

*UDQG�&HQWUDO�7HUPLQDO��$PWUDN��/RQJ�,VODQG�5DLOURDG�DQG�-HUVH\�7UDQVLW�DW�3HQQ�6WDWLRQ�DV

ZHOO�DV�WKH�3$7+�WUDLQ�RQ���UG�6WUHHW�

,Q�DGGLWLRQ�WR�/57�VHUYLFH�RQ���QG�6WUHHW�� WKH�/RRS�ZRXOG�DOVR�VHUYH�WKH�-DYLWV�&RQYHQWLRQ

&HQWHU�� WKH�SODQQHG�+XGVRQ�5LYHU�(VSODQDGH��0DF\¶V��0DGLVRQ�6TXDUH�*DUGHQ�� WKH�(PSLUH

6WDWH� %XLOGLQJ�� &HQWUDO� 3DUN� DQG� /LQFROQ� &HQWHU�� 7KHUHIRUH� WKH� ³&URVVWRZQ� /RRS´� ZRXOG

HQFRPSDVV�DOO�EXVLQHVV��UHVLGHQWLDO�� WUDQVSRUWDWLRQ��HQWHUWDLQPHQW�DQG�FXOWXUDO�HOHPHQWV� LQ

0DQKDWWDQ¶V�0LGWRZQ�

������������������������������ ��
10�<DUR�+LVV��������S�����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH������

��� &KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

7KH�LQWURGXFWLRQ�RI�WKH�QHZ�WHUP�³/LJKW�5DLO�7UDQVLW´���EHLQJ�XVHG�IRU�ZKDW�RQFH�ZDV�NQRZQ

DV� D� WUROOH\�� VWUHHWFDU� RU� WUDP� �� FDXVHG� QRW� RQO\� FXULRVLW\� DQG� LQWHUHVW� LQ� WKLV� ³PRGHUQ´

WUDQVLW�WHFKQRORJ\��EXW�DOVR�FRQIXVLRQ��7KHUHIRUH��LW�VHHPV�QHFHVVDU\�WR�SURYLGH�D�GHILQLWLRQ

DV�ZHOO�DV�D�GHVFULSWLRQ�RI�WKH�/LJKW�5DLO�7UDQVLW�0RGH�

2QH�/57�GHILQLWLRQ�KDV�EHHQ�SURSRVHG�E\�WKH�7UDQVSRUWDWLRQ�5HVHDUFK�%RDUG�1

/LJKW� 5DLO� 7UDQVLW� LV� D� PHWURSROLWDQ� HOHFWULF� UDLOZD\� V\VWHP�� WKDW� RSHUDWHV

ZLWK�VLQJOH�FDUV�RU�VKRUW�WUDLQV��UXQV�DORQJ�H[FOXVLYH�ULJKWV�RI�ZD\V�DW�JURXQG

OHYHO��RQ�DHULDO�VWUXFWXUHV��LQ�VXEZD\V�RU��RFFDVLRQDOO\��LQ�VWUHHWV��DQG�ERDUGV

DQG�GLVFKDUJHV�SDVVHQJHUV�DW�WUDFN�RU�FDU�IORRU�OHYHO�

7KH� IROORZLQJ�VXEFKDSWHUV�GHVFULEH�PDMRU� WHFKQLFDO�HOHPHQWV�RI� /LJKW�5DLO�7UDQVLW�

VXFK�DV�YHKLFOHV�DQG� LQIUDVWUXFWXUH�DV�ZHOO�DV�SRVVLEOH�DOLJQPHQWV�DQG� WKH� UROH�RI

/57�FRPSDUHG�WR�RWKHU�PHDQV�RI�WUDQVSRUWDWLRQ�

����� /LJKW�5DLO�9HKLFOHV

$SSHDUDQFH�DQG�IHDWXUHV�RI�OLJKW�UDLO�YHKLFOHV�GLIIHU�D�JUHDW�GHDO�IURP�HDFK�RWKHU��GHSHQGLQJ

RQ�WKHLU�VSHFLILF�DVVLJQPHQW�DQG�RSHUDWLRQ��9HKLFOH� VWDQGDUGV� IRU�D�PHWURSROLWDQ�/57�/LQH�

RSHUDWLQJ� RQ� DQ� H[FOXVLYH� ULJKW�RI�ZD\� ZLWK� ORQJ� GLVWDQFHV� EHWZHHQ� HDFK� VWRS� DUH� TXLWH

GLVWLQFW� IURP�WKRVH� IRU�DQ�XUEDQ�VWUHHW� UDLOZD\��RSHUDWLQJ� LQ� FLW\� VWUHHWV�ZLWK� VKDUS�FXUYHV

DQG�IUHTXHQW�VWRSV�

7KHUH�LV�D�JHQHUDO�GLIIHUHQFH�EHWZHHQ�/59¶V�LQ�WKH�86�DQG�WKRVH�LQ�(XURSH��7KRVH�LQ�1RUWK

$PHULFD�DUH�XVXDOO\�KHDYLHU�DQG�GHVLJQHG�IRU�H[FOXVLYH�ULJKW�RI�ZD\�ZLWK�KLJKHU�VSHHGV��,Q

(XURSH��RSHUDWLRQ�ZLWK������ORZ�IORRU��OLJKWHU�DQG�VORZHU�YHKLFOHV�LV�PRUH�FRPPRQ�

������������������������������������������

1 
6FKXPDQQ�7LGULFN��������S���



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH������

3LFWXUH��������7KH�*UHQREOH�/59

)LJXUH��������'LPHQVLRQV�RI�WKH�*UHQREOH�/59

'LPHQVLRQV�DQG�:HLJKWV

7KH� IROORZLQJ� )LJXUH� ������ VKRZV� D� W\SLFDO� H[DPSOH� RI� DQ� (XURSHDQ� ORZ�IORRU� /59� �VHH

'LJUHVVLRQ��/RZ�)ORRU�DW�WKH�HQG�RI�WKLV�FKDSWHU���$�OHQJWK�EHWZHHQ����WR�����IHHW�����WR���

PHWHUV��LV�DOVR�FRPPRQ�IRU�86�/59¶V��FRPSDUH�ZLWK�)LJXUH�������9HKLFOHV�DUH�W\SLFDOO\�����WR

���� IHHW� ����� WR�����PHWHUV�� LQ�ZLGWK�DQG�GR�QRW�H[FHHG������ IHHW� �����PHWHUV�� LQ�KHLJKW�

9HKLFOH�ZHLJKWV�XVXDOO\�YDU\�IURP����WR����WRQV�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH������

&DSDFLW\�DQG�(QWUDQFHV

$FFRUGLQJ� WR� WKH� YHKLFOH¶V� OHQJWK�� FDSDFLW\� RI� /59¶V� YDULHV� H[WHQVLYHO\�� 6KRUWHU� 9HKLFOHV

SURYLGH� VSDFH� IRU� XS� WR� ���� SDVVHQJHUV� ZLWK� ��� VHDWV�� ORQJ� WUDLQV� FDUU\� XS� WR� ���

SDVVHQJHUV� ZLWK� ���� VHDWV�� $� W\SLFDO� PD[LPXP� FDSDFLW\� RI� D� VLQJOH� DUWLFXODWHG� OLJKW� UDLO

YHKLFOH�LV�����WR�����SDVVHQJHUV�

0RVW�/59¶V�KDYH�GRRUV�RQ�RQH�VLGH��ZKLFK�DOORZV�RQO\�RQH�RSHUDWLQJ�GLUHFWLRQ��7KHVH�YHKLFOHV

KDYH�WR�EH�RSHUDWHG�DURXQG�D�ORRS�WUDFN�DW�WKH�WHUPLQXV��7\SLFDOO\�D�YHKLFOH�KDV�IURP���WR��

GRRUV��$OWHUQDWLYHO\��OLJKW�UDLO�YHKLFOHV�PD\�EH�EL�GLUHFWLRQDO��ZLWK�GRRUV�RQ�ERWK�VLGHV�

3URSXOVLRQ

/LJKW� UDLO� YHKLFOHV� DUH� W\SLFDOO\� HOHFWULFDOO\� SRZHUHG�� 7KLV� W\SH� RI� SURSXOVLRQ� SURYLGHV� DQ

³H[FHOOHQW�G\QDPLF�SHUIRUPDQFH�RI�YHKLFOHV´�2�LQ�SDUWLFXODU�D�VPRRWK�DQG�UDSLG�DFFHOHUDWLRQ�

)XUWKHU�DGYDQWDJHV�RI�HOHFWULF�PRWRUV�DUH�WKHLU�FOHDQOLQHVV��GXUDELOLW\�DQG�ORZ�PDLQWHQDQFH

DQG� ORZ� QHJDWLYH� VLGH� HIIHFWV�� VXFK� DV� QRLVH� OHYHOV� DQG� DLU� SROOXWLRQ� LQ� WKH� VHUYLFH� DUHD�

$GGLWLRQDOO\�� HOHFWULF� PRWRUV� FDQ� UHFRYHU� HQHUJ\� GXULQJ� EUDNLQJ� �UHJHQHUDWLRQ��� 0RVW

FRPPRQ�LV�WKH�XVH�RI�D�����YROW�GLUHFW�FXUUHQW�SRZHU�VXSSO\�

1HJDWLYHV�RI�WKLV�WHFKQRORJ\�DUH�KLJKHU�LQYHVWPHQW�FRVWV�IRU�IL[HG�SRZHU�VXSSO\�IDFLOLWLHV�DQG

RSHUDWLRQ�RI�YHKLFOHV�EHLQJ�OLPLWHG�WR�WKH�H[WHQW�RI�HOHFWULILHG�OLQHV�RQO\��3RZHU�IDLOXUH�PD\

GLVDEOH�WKH�ZKROH�V\VWHP�UDWKHU�WKDQ�LQGLYLGXDO�YHKLFOHV�

'ULYLQJ�3HUIRUPDQFH

$�W\SLFDO������ORZ�IORZ�/59�FDQ�RSHUDWH�DW�VSHHGV�XS�WR����NP�K�����PSK���7KH�DYHUDJH

VHUYLFH� DFFHOHUDWLRQ� DQG� GHFHOHUDWLRQ� UDWH� LV� ���� P�VHFð� ����� PSKSV��� )RU� HPHUJHQF\

EUDNLQJ��D�GHFHOHUDWLRQ�RI�����P�VHFð������PSKSV��LV�PDGH�SRVVLEOH�WKURXJK�WZR�EUDNHV��D

SK\VLFDO�RQH�DQG�D�HOHFWURPDJQHWLF�RQH�

7XUQLQJ�UDGLL�UDQJH�IURP�D�PLQLPXP�RI������IHHW�����PHWHUV��WR�D�PD[LPXP�RI����IHHW����

PHWHUV��3

������������������������������������������

2
�9XFKLF��������S�����

3
�+DELE�5RVHQ��������S��,���



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH������

',*5(66,21���/RZ�IORRUV���DQ�LPSRUWDQW�TXDOLW\

([DPSOH�RI�DQ�����/RZ�)ORRU�/LJKW�5DLO�9HKLFOH��3RUWODQG��6LHPHQV�

3LFWXUH��������/59�LQ�3RUWODQG

'LPHQVLRQV�DQG�:HLJKWV

/HQJWK�� ���IHHW�����P�

:LGWK� ��IHHW���LQFKHV

)ORRUKHLJKW� ���LQFKHV������LQFKHV

:HLJKW� ���W

3HUIRUPDQFH

0D[LPXP�6SHHG�� ���PSK�����NP�K�

6HUYLFH�$FFHOHUDWLRQ� ��PSK�V������P�Vð�

&DSDFLW\

1XPEHU�RI�6HDWV� ��

7RWDO�3DVVHQJHUV� ���



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH������

([DPSOH�RI�DQ������/RZ�)ORRU�/LJKW�5DLO�9HKLFOH��,QFHQWUR��$GWUDQ]�

3LFWXUH��������,QFHQWUR�/59��$GWUDQ]�

'LPHQVLRQV�DQG�:HLJKWV

/HQJWK�� ���IHHW����P��������IHHW����P�

:LGWK� ����IHHW�����P������IHHW������P�

)ORRUKHLJKW�� ��������LQFKHV������������PP�

:HLJKW� ���W������W

3HUIRUPDQFH

0D[LPXP�6SHHG�� ���PSK����NP�K�

6HUYLFH�$FFHOHUDWLRQ� ��PSK�V������P�Vð�

&DSDFLW\

1XPEHU�RI�6HDWV� �������

7RWDO�3DVVHQJHUV� ���������



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH������

0RGHUQ�ORZ�IORRU�UDLO�YHKLFOHV��/)/59�V��ILUVW�HQWHUHG�UHYHQXH�VHUYLFH� LQ�(XURSH�GXULQJ�WKH

PLG�����¶V�4� ,Q� WKH� 86�� PDQXIDFWXUHUV� ZHUH� FRQFHUQHG� ZKHWKHU� /)/59¶V� FRXOG� PHHW� WKH

UHTXLUHPHQWV� IRU� ERWK� KLJKHU� FDUERG\� VWUHQJWK� DQG� KLJKHU� RSHUDWLQJ� VSHHGV�� ,Q� �����

3RUWODQG�ZDV�WKH�ILUVW�86�FLW\�WR�RSHUDWH�/)/59¶V�5�DOWKRXJK�QRW������ORZIORRU�

/RZ�IORRUV�DUH�W\SLFDOO\������LQFKHV������PP��RU�OHVV�DERYH�WKH�WRS�RI�UDLO��725��FRPSDUHG

WR� ����� LQFKHV� �����PP�� RU�PRUH� IRU� KLJK� IORRUV�� 2QO\� D� VLQJOH� VWHS� LV� QHHGHG� WR� ERDUG

/)/59¶V�IURP�FXUE�OHYHO�FRPSDUHG�ZLWK�WKUHH�RU�IRXU�VWHSV�IRU�FRQYHQWLRQDO�/59V��,QVWDOOLQJ

SODWIRUPV��ZKLFK�PLJKW�EH�VRPHWKLQJ�DV�VLPSOH�DV�D�UDLVHG�FXUE��FDQ�SURYLGH�OHYHO�ERDUGLQJ

RI�WKH�/)/59� 6�)XUWKHUPRUH��ZKHHOFKDLU�DFFHVV�DV�ZHOO�DV�EDE\�FDUULDJH�DQG�ELNH�DFFHVV� LV

VLJQLILFDQWO\�LPSURYHG�

3LFWXUH��������/57�DQG�%LNH�$FFHVV� 3LFWXUH��������:KHHOFKDLU�$FFHVV

������������������������������������������

4
�3RUWHU��������S�����

5
�3RUWHU��������S�����

6
�=HEDUWK��������S�����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH������

7KH�LPSRUWDQFH�RI�WKH�ORZ�IORRU�FRQFHSW�LV�DOVR�H[SUHVVHG�E\�WKH�PRVW�FRPPRQ�GLVWLQFWLRQ�RI

/59¶V��7KUHH�FODVVHV�RI�/)/59�DUH�KLJKOLJKWHG�

&DWHJRU\���YHKLFOHV�ZLWK����WR�����ORZ�IORRU�DUHD��7ZR�XQLW�YHKLFOHV�XVH�FRQYHQWLRQDO

SRZHUHG�DQG�WUDLOLQJ�WUXFNV��7R�SURYLGH�D�ORZ�IORRU�DUHD��D�QHZ�ERG\�VHFWLRQ�LV�DGGHG

OHDGLQJ� EHWZHHQ� WKH� WZR� XQLWV� DQG� SURYLGLQJ� D� ORZ� IORRU� DUHD� EHWZHHQ� WZR

FRQYHQWLRQDO�D[OHV�

&DWHJRU\���YHKLFOHV�ZLWK�����WR����� ORZ� IORRU� DUHD��9HKLFOH�SURSXOVLRQ�D[OHV� DUH�QRW

DIIHFWHG�E\�ORZ�IORRU��1RQ�SRZHUHG�WUDLOLQJ�WUXFNV�PLJKW�XVH�VPDOOHU�ZKHHOV��FUDQNHG

D[OHV�RU�LQGHSHQGHQW�ZKHHOV�WR�DFFRPPRGDWH�WKH�ORZ�IORRU�DUHD�DERYH�

&DWHJRU\� �� YHKLFOHV� ZLWK� ����� ORZ� IORRU� DUHD�� 6WDQGDUG� PRGXOHV� DUH� XVHG� WR� FUHDWH

YHKLFOHV� ZLWK� PXOWLSOH� DUWLFXODWLRQV�� DQG� UXQQLQJ� JHDU� DQG� GULYH� WHFKQRORJLHV� DUH

VXEVWDQWLDOO\�GLIIHUHQW�IRUP�WKRVH�XVHG�RQ�FRQYHQWLRQDO�YHKLFOHV� 7

/)/59¶V�FXUUHQWO\�FRVW�����PRUH� WKDQ� WUDGLWLRQDO� /59¶V��7KH�KLJKHU� FRVW�PD\�EH�RIIVHW�E\

OHVV� FDSLWDO� FRVW� IRU� VWDWLRQV�QRW� UHTXLULQJ�KLJK� SODWIRUPV� DQG� ORZHU� RSHUDWLQJ� FRVW� GXH� WR

UHGXFHG�URXQG�WULS�WLPHV�EHFDXVH�RI�IDVWHU�ERDUGLQJ��)XUWKHUPRUH�/)/59¶V�DUH�DSSUHFLDWHG�E\

WKH�SXEOLF�VR�WKDW�DQ�LQFUHDVH�LQ�ULGHUVKLS�LV�SRVVLEOH� 8

2EVWDFOHV�IRU�WKH�,QWURGXFWLRQ�RI������/RZ�)ORRU�/59�WR�1RUWK�$PHULFD�

2SHUDWLQJ�VSHHG

0DQ\�(XURSHDQ�/)/59V�� OLNH�WKH�³,QFHQWUR´�/59��3LFWXUH���������DUH�GHVLJQHG�IRU�RSHUDWLQJ

VSHHGV� XS� WR� ��� NP�K� ����PSK���ZKLFK� LV� VXEVWDQWLDOO\� ORZHU� WKDQ� VRPH�1RUWK� $PHULFDQ

WUDQVLW�V\VWHPV��:KHQ�RSHUDWLQJ�HQWLUHO\�LQ�FLW\�VWUHHWV�ZLWK�IUHTXHQW�VWRSV��DV�LV�FRPPRQ�LQ

(XURSH��KLJKHU�VSHHGV�DUH�QRW�QHFHVVDU\�9

������������������������������������������

7
�=HEDUWK��������S�����

8
�=HEDUWK��������S�����

9
�=HEDUWK��������S�����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH������

&RPSOLDQFH�ZLWK�1RUWK�$PHULFDQ�6SHFLILFDWLRQV

6R�IDU��LPSOHPHQWDWLRQ�RI�&DWHJRU\���ORZ�IORRU�/59V�LQ�1RUWK�$PHULFDQ�FLWLHV��KDV�QRW�WDNHQ

SODFH��EHFDXVH�RI�GLIILFXOWLHV�WR�DFKLHYH�WKH�1RUWK�$PHULFDQ�VSHFLILFDWLRQV��7ZR�DVSHFWV�DUH

FRQVLGHUHG�WR�EH�WKH�PRVW�H[SHQVLYH�WR�PHHW��EXII�ORDG�DQG�ILUH�UHVLVWDQFH�

$���%XII�/RDG�DQG�&RPSUHVVLRQ�6WUHQJWK

$V�WKH�VWDWLF�ORQJLWXGLQDO�IRUFH�WKDW�D�UDLO�YHKLFOH�³PXVW�EH�FDSDEOH�RI�ZLWKVWDQGLQJ�ZLWKRXW

SHUPDQHQW� GHIRUPDWLRQ�´10� EXII� ORDGV� LQ� 1RUWK� $PHULFD� YDU\� IURP� ����� WR� ����� RI� WKH

YHKLFOH¶V�WDUH�ZHLJKW��7KLV�LV�GXH�WR�WKH�UHTXLUHPHQW�WR�LQWHUDFW�ZLWK�DQ\�RWKHU�YHKLFOH��XVLQJ

WKH�VDPH�ULJKW�RI�ZD\��%XII�ORDGV�RI�PRVW�ORZ�IORRU�/59�DUH�EHWZHHQ�����DQG������RI�WDUH

ZHLJKW�

1HZ� H[FOXVLYH� ULJKW�RI�ZD\� /57� V\VWHPV� DUH� IUHH� WR� VSHFLI\� ORZHU� EXII� ORDGV�� 7KHUH� LV� QR

WHFKQLFDO� UHDVRQ� WR�PDNH� /59V� VWURQJHU� WKDQ� WKH� KHDYLHVW� YHKLFOHV�ZLWK�ZKLFK� WKH\� VKDUH

WKHLU�RSHUDWLQJ�VSDFH��QDPHO\�EXVHV�RU�WUXFNV��+RZHYHU��WUDQVLW�RSHUDWRUV�³ZLOO�SUREDEO\�QRW

ZDQW�WR�GHJUDGH�WKH�FRPSUHVVLRQ�VWUHQJWK�VWDQGDUG�RI�SUHYLRXV�YHKLFOH�VSHFLILFDWLRQV�IRU�IHDU

RI�OHJDO�UHSHUFXVVLRQV�LQ�WKH�HYHQW�RI�DQ�DFFLGHQW�WKDW�FDXVHV�LQMXU\�´11

%���)LUH�5HVLVWDQFH

7KH�PRVW�GLIILFXOW�FKDOOHQJH�ZLWK�1RUWK�$PHULFDQ�VSHFLILFDWLRQV� IRU� ILUH�UHVLVWDQFH�VHHPV�WR

EH� WKH� IORRU� ILUH� UHVLVWDQFH� RI� (XURSHDQ� /59V�� $OXPLQXP�� WKH� SULQFLSDO� PDWHULDO� XVHG� IRU

WKHVH�IORRUV�KDV�D�ORZ�PHOWLQJ�SRLQW�DQG��WR�GDWH��FDQQRW�PHHW�WKH�SHUWLQHQW�UHTXLUHPHQWV�12

������������������������������������������

10
�75%������D��6����

11
�75%������D��6����

12
�75%������D��6����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH������

����� /57�,QIUDVWUXFWXUH

,Q� FRQWUDVW� WR� EXV� VHUYLFH�� /57� VHUYLFH� GHPDQGV� FRQVLGHUDEO\�PRUH� LQIUDVWUXFWXUH�� 2Q� WKH

RWKHU�KDQG��WKHVH�FRPSRQHQWV�SURYLGH�PDQ\�RI�WKH�SRVLWLYH�FKDUDFWHULVWLFV�RI�/57��7KHUHIRUH

WUDQVLW�YHKLFOHV�DQG�LQIUDVWUXFWXUH�FRXOG�QRW�EH�DVVHVVHG�LQGHSHQGHQWO\��2QO\�WRJHWKHU�WKH\

UHSUHVHQW� WZR� LQWHJUDO� SDUWV� RI� D� WUDQVLW� VROXWLRQ�� $Q� RYHUYLHZ� DERXW� /57� LQIUDVWUXFWXUH

FRPSRQHQWV�LV�JLYHQ�LQ�WKH�IROORZLQJ�SDUDJUDSK�

7UDFNV

/LNH� DOO� UDLO� YHKLFOHV�� OLJKW� UDLO� YHKLFOHV� DUH� SK\VLFDOO\� JXLGHG� E\� WKHLU� WUDFN�� 7KHUHIRUH� WKH

GULYHU¶V� GRPLQDWH� IXQFWLRQ� LV� WR� FRQWURO� WKH� YHKLFOHV� VSHHG�� 7KH� PDLQ� SULQFLSOH� RI� UDLO

WHFKQRORJ\�DUH�WKH�YHKLFOH¶V�IODQJHG��FRQLFDO�VKDSHG�VWHHO�ZKHHOV�UXQQLQJ�RQ�WZR�VWHHO�UDLOV�

7KH�W\SH�RI�UDLO�JXLGDQFH�XVHG�IRU�/57�SURYLGHV�WKH�IROORZLQJ�DGYDQWDJHV�1

• /RZHVW�HQHUJ\�FRQVXPSWLRQ�SHU�WRQ�RI�ZHLJKW��GXH�WR�H[WUHPHO\�ORZ�UROOLQJ�UHVLVWDQFH

RI�VWHHO�RQ�VWHHO�FRQWDFW

• *UHDWHU� SHUIRUPDQFH� DQG� VWURQJHU� LGHQWLW\�� ZKLFK� LV� LPSRUWDQW� IRU� KLJK� SDVVHQJHU

DWWUDFWLRQ�DQG�LPSDFW�RQ�XUEDQ�GHYHORSPHQW

• 7KH� RQO\� JXLGDQFH� WHFKQRORJ\� WKDW� DOORZV� ERWK� DW�JUDGH� FURVVLQJV� DQG� RQ�VWUHHW

UXQQLQJ

• /RZ�PDLQWHQDQFH�UHTXLUHPHQWV�DQG�KLJK�GXUDELOLW\

• 5HODWLYH�LQGHSHQGHQFH�IURP�ZHDWKHU�FRQGLWLRQV

• 6WDEOH��VPRRWK�ULGLQJ�FRPIRUW

• 6LPSOHVW��IDLO�VDIH�DQG�IDVWHVW�VZLWFKLQJ�RI�DOO�JXLGHG�WHFKQRORJLHV

• 3HUPLWV�XWLOL]DWLRQ�RI�HOHFWULF�WUDFWLRQ

�������������������������������������������

1 9XFKLF��������6������I�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

1HJDWLYHV�RI�WKLV�WHFKQRORJ\�DUH� 2

• 5DLO�JXLGDQFH�UHTXLUHV�KLJKHU�LQYHVWPHQW�FRVWV

• 7KH�JXLGHZD\�QHWZRUN�UHVWULFWV�PRYHPHQW�RI�YHKLFOHV

• 7KH�ORZHU�DGKHVLRQ�FRHIILFLHQW�RI�VWHHO�RQ�VWHHO�FRPSDUHG�WR�UXEEHU�RQ�GU\�FRQFUHWH

VXUIDFH�UHVXOWV�LQ�D�GLPLQLVKHG�JUDGLHQW�DQG�EUDNLQJ�SHUIRUPDQFH�

,Q�PRVW� FDVHV�� WKH� VWDQGDUG� UDLOURDG� JDXJH� RI� �� IHHW� ���� LQFK� �������P�� LV� XVHG� IRU� /57

V\VWHPV��7R�GDPSHQ�VRXQG�DQG�YLEUDWLRQ��XVXDOO\�/57�WUDFNV�LQ�URDGZD\�SDYHPHQW�DUH�ODLG

RQ�D�FRQFUHWH�EDVH�ZLWK�DQ�LQWHUPHGLDWH�OD\HU�RI�DVSKDOW�IRU�D�IOH[LEOH�FRQQHFWLRQ�3�'LIIHUHQW

W\SHV�RI�IOH[LEOH�WUDFNV�LQ�SDYHPHQW�DUH�VKRZQ�LQ�)LJXUH�������

)LJXUH��������'LIIHUHQW�W\SHV�RI�IOH[LEOH�WUDFNV�LQ�SDYHPHQW
�6RXUFH��9XFKLF

�������������������������������������������

2�9XFKLF��������6������I�
3�9XFKLF��������6�����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

(OHFWULFLW\�6XSSO\

7R�SURYLGH�HOHFWULFLW\�IRU�WKH�HOHFWULF�SRZHUHG�/59V��D�SRZHU�GLVWULEXWLRQ�V\VWHP�LV�HVVHQWLDO�

7KLV� V\VWHP�FRQWDLQV� WKUHH�PDMRU�HOHPHQWV�� WUDFWLRQ�SRZHU� VXEVWDWLRQV�� IHHGHU� FDEOHV� DQG

WKH�RYHUKHDG�ZLUH�V\VWHP��)LJXUH��������

)LJXUH��������7UDQVLW�/LQH�3RZHU�'LVWULEXWLRQ�6\VWHP
6RXUFH��9XFKLF

7KH�WUDFWLRQ�SRZHU�VXEVWDWLRQV�FRQYHUW�WKH�W\SLFDOO\��������WR��������YROWV��KLJK�YROWDJH�LV

PRUH�HIILFLHQW�IRU�WUDQVSRUW�RYHU�ORQJ�GLVWDQFHV��DOWHUQDWLQJ�FXUUHQW�JHQHUDWHG�E\�DQ�HOHFWULF

SRZHU�SODQW�LQWR�����WR�����YROWV�GLUHFW�FXUUHQW�XVHG�IRU�/57�RSHUDWLRQ��7KH�UHTXLUHG�VSDFH

IRU� VXEVWDWLRQV�YDU\� IURP����� WR�����VTXDUH� IHHW��GHSHQGLQJ�RQ�PRGHO�DQG�PDQXIDFWXUHU�

7KH\�FRXOG�EH�HLWKHU�ORFDWHG�XQGHUJURXQG�RU�DERYH�JURXQG�

)HHGHU� FDEOHV� FRQQHFW� WKH� VXEVWDWLRQV� ZLWK� WKH� RYHUKHDG� ZLUHV�� 7KHVH� FDEOHV� DUH� XVXDOO\

ORFDWHG�EHQHDWK�WKH�VWUHHW�RU�VLGHZDONV�

Electric Power Plant

Distribution network (ac)

Substations

Subdivision I Subdivision II



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

7KH�PRVW�QRWLFHDEOH�HOHPHQW�RI�WKH�SRZHU�V\VWHPV�IRU�WKH�SXEOLF�H\H� LV� WKH�RYHUKHDG�ZLUH

V\VWHP� WKDW� VXSSOLHV�HOHFWULFDO�SRZHU� WR� WKH� OLJKW� UDLO� YHKLFOH�YLD�SDQWRJUDSKV�PRXQWHG�RQ

WKH�URRI�RI�HDFK�/59�

7ZR�GLIIHUHQW�RYHUKHDG�ZLUH�V\VWHPV�DUH�XVHG��7KH�PRUH�HFRQRPLF��VLPSOH�FDWHQDU\�V\VWHP

FRQVLVWV� RI� D� FRQWDFW� ZLUH� VXSSRUWHG� IURP� D� SDUDOOHO� RQH�� FDOOHG� WKH� PHVVHQJHU�� 7KH

PHVVHQJHU�PDLQWDLQV�WKH�FRQWDFW�ZLUH�LQ�D�OHYHO�SRVLWLRQ�DQG�DFWV�DV�DQ�HOHFWULFDO�IHHGHU�WR

LW��7KLV�ZLUH�V\VWHP�DOORZV�ZLGHU�VSDFLQJ�RI�WKH�VXSSRUW�SROHV��W\SLFDOO\�����IHHW�WR�����IHHW

����P�WR����P��DSDUW�4

2Q�/57� OLQHV� UXQQLQJ� WKURXJK�DHVWKHWLFDOO\� VHQVLWLYH� ORFDWLRQV�� VXFK�DV�GRZQWRZQ�DUHDV��D

VLQJOH�FRQWDFW�ZLUH�LV�XVHG��7KLV�UHTXLUHV�UHODWLYHO\�FORVHO\�VSDFHG�SROHV��W\SLFDOO\�����IHHW�WR

����IHHW�����P�WR����P��DSDUW��,Q�ERWK�FDVHV�PRUH�SROHV�DUH�QHFHVVDU\��IRU�FXUYHG�VHFWLRQV

RI�WUDFN�

3ROH�GHVLJQV�YDU\�GHSHQGLQJ�RQ� WKH�HQYLURQPHQW�� ,Q�DHVWKHWLFDOO\� VHQVLWLYH� ORFDWLRQV�� WKH\

DUH�GHVLJQHG�WR�PDWFK�ZLWK�WKH�H[LVWLQJ�IOXWHG�SROHV�XVHG�IRU�VWUHHW� OLJKWLQJ��,PSOHPHQWLQJ

SROHV�WKDW�SURYLGH�ERWK�VWUHHW�OLJKWLQJ�DQG�RYHUKHDG�ZLUH�DWWDFKLQJ�LV�DQRWKHU�SRVVLELOLW\�

7KH�KHLJKW�RI�WKH�FRQWDFW�ZLUH�YDULHV�IURP����IHHW���LQFK�������P��RQ�UDLOURDG�ULJKWV�RI�ZD\

WR����IHHW�������P��LQ�PL[HG�VWUHHW�WUDIILF��$�ORZHU����IHHW���LQFK�������P��KHLJKW�LV�XVHG�LQ

VHJUHJDWHG�ULJKWV�RI�ZD\�LQ�ZKLFK�RQO\�OLJKW�UDLO�YHKLFOHV�RSHUDWH��([FHSWLRQV�WR�WKHVH�KHLJKW

UHTXLUHPHQWV�DUH�DW�H[LVWLQJ�ORZ�FOHDUDQFH�ORFDWLRQV��VXFK�DV�DW�RYHUSDVVHV�5

�������������������������������������������

4�+DELE�5RVHQ��������S��,���
5�+DELE�5RVHQ��������S��,���



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

6WDWLRQV

7KH�GHVLJQ�RI�/57�VWDWLRQV�GHSHQGV�SUHGRPLQDQWO\�RQ�WKH�/59V�IORRU�FKDUDFWHULVWLFV��:LWK�D

����� ORZ�IORRU� /59� D� FXUEKHLJKW� RI

����� LQFKHV�WR������ LQFKHV������PP�WR

���� PP�� DERYH� UDLO� OHYHO� LV

UHFRPPHQGHG� LQ� RUGHU� WR� WDNH� IXOO

DGYDQWDJH� RI� WKH� HDV\� ZKHHOFKDLU

DFFHVVLELOLW\�� 7KLV� FXUE� KHLJKW� DOVR

SURYLGHV� DQ� DW� JUDGH� DFFHVV� IURP� WKH

VLGHZDON�� 7\SLFDOO\�� D� SURRI�RI�SD\PHQW

IDUH� FROOHFWLRQ� VFKHPH� DOORZV� DQ� RSHQ

VWDWLRQ� ZLWKRXW� VSHFLILF� HQWUDQFHV� LQ

FRQWUDVW� WR� PHWKRGV� ZKHUH� IDUHV� DUH

FROOHFWHG�DW�WKH�VWDWLRQ�

0DUNLQJ� WKH�VWDUW�DQG� WKH�HQG�RI�HYHU\�/57� WULS��VWDWLRQV�VKRXOG�EH�HDV\� WR� UHFRJQL]H�DQG

FOHDUO\� DUUDQJHG�� 7KH\� VKRXOG� DOVR� LQFOXGH� D� VKHOWHU� ZLWK� GHWDLOHG� WUDQVLW� DQG� WUDYHO

LQIRUPDWLRQ��6SHFLDO�VWDWLRQ�IHDWXUHV��VXFK�DV�G\QDPLF�VFKHGXOH�LQIRUPDWLRQ��IXUWKHU�LQFUHDVH

WKH�DWWUDFWLYHQHVV�RI�QRW�RQO\�WKH�VWDWLRQ�EXW�WKH�ZKROH�WUDQVLW�V\VWHP�

6WRUDJH�DQG�0DLQWHQDQFH�)DFLOLW\

/D\RXW�RI�WKH�VWRUDJH�DQG�PDLQWHQDQFH�IDFLOLW\�FRUUHVSRQGV�WR�WKH�VL]H�RI�WKH�/57�V\VWHP�DQG

WKH� DPRXQW� RI� IDFLOLWLHV�� ,Q� DGGLWLRQ� WR� YHKLFOH�PDLQWHQDQFH�� LQVSHFWLRQ� DQG� FOHDQLQJ�� WKLV

IDFLOLW\�PLJKW�LQFOXGH�WKH�/57�RSHUDWLRQV�DQG�FRQWURO�FHQWHU��)RU�DQ�/57�IOHHW�RI����YHKLFOHV

�����IHHW����P�ORQJ�YHKLFOHV���WKLV�IDFLOLW\�FRXOG�EH�DFFRPPRGDWHG�ZLWKLQ�D��������VTXDUH�

IRRW�VLWH�6

�������������������������������������������

6�+DELE�5RVHQ��������S��,���

3LFWXUH���������0RGHUQ�/57�VWDWLRQ
LQ�6WUDVERXUJ



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

����� /57�2SHUDWLRQ

,Q� WKLV� VHFWLRQ� VHYHUDO� LPSRUWDQW� OLJKW� UDLO� WUDQVLW� RSHUDWLQJ� IDFWRUV� DUH� VSHFLILHG� DQG

GHVFULEHG�� )XUWKHU� RSHUDWLQJ� IDFWRUV� DUH� TXDOLILHG� XQGHU� &KDSWHU� ������ LQ� FRPSDULVRQ�ZLWK

RWKHU�PHDQV�RI�WUDQVSRUWDWLRQ�

%RDUGLQJ�DQG�$OLJKWLQJ

2QH� LPSRUWDQW� EHQHILW� RI� ORZ� IORRU� /59V�� LV� WKH� VKRUWHU� VWDWLRQ� GZHOO� WLPH� GXH� WR� PRUH

HIILFLHQW�ERDUGLQJ��PRYLQJ�WKURXJK�DQG�DOLJKWLQJ�

7KLV� LV� SULPDULO\� D� UHVXOW� RI� TXLFNHU� LQJUHVV� DQG

HJUHVV�E\�SDVVHQJHUV��ZKR�GR�QRW�QHHG�WR�DVFHQG

RU� GHVFHQG� VWHSV�� 7KLV� WDNHV� DQ� HVSHFLDOO\� ORQJ

WLPH�LI�WKH\�DUH�FDUU\LQJ�EDJV�RU�SXVKLQJ�VWUROOHUV�

)XUWKHUPRUH��ZKHHOFKDLUV�SDVVHQJHUV�DUH�DEOH� WR

ERDUG� WKH� /59� LQGHSHQGHQWO\� DQG� DOPRVW� DV� IDVW

DV� HYHU\ERG\� HOVH�� 7KHUHIRUH� WKH� VFKHGXOH

UHOLDELOLW\� LQFUHDVHV� DQG� ERDUGLQJ� IRU� GLVDEOHG

SHUVRQV� LV� OHVV� HPEDUUDVVLQJ� DQG� PRUH

FRQYHQLHQW�

)DUH�&ROOHFWLRQ

7KHUH�DUH� WKUHH�JHQHUDO� W\SHV�RI� IDUH� FROOHFWLRQ�DYDLODEOH� IRU

/57� SDVVHQJHUV�� ILUVW� D� SURRI�RI�SD\PHQW� IDUH� FROOHFWLRQ

VFKHPH��VLPLODU� WR� WKDW� LQ�PRVW�(XURSHDQ�FLWLHV�DQG� LQ�PRVW

QHZ�/57� V\VWHPV� LQ� WKH�86�� VHFRQG� WR� FROOHFWLRQ�RI� IDUHV� DW

VWDWLRQV� DQG� WKLUG�� WR� XWLOL]H� WKH� YHKLFOHV�� ZKLFK� QRUPDOO\

OLPLWV�HQWU\�WR�WKH�ILUVW�HQWUDQFH�

3LFWXUH��������7RXFKOHVV�FKHFNLQJ�RQ�ERDUG�DQ�/59

3LFWXUH��������0XOWLSOH�HQWUDQFHV�
���/59�LQ�%HUOLQ



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

9HKLFOH�7UDYHO�&RQWURO

0RVW� /57� V\VWHPV� XVH� YLVXDO� YHKLFOH� FRQWURO� DV� WKH� FRQWURO�PHWKRG�� 7KH� GULYHU¶V� YLVLRQ� LV

XWLOL]HG� WR�FRQWURO�VSHHG��GULYLQJ�RU�VWRSSLQJ��7KHUHIRUH� WKLV�PHWKRG� LV�RQO\�DV�VDIH�DV� WKH

GULYHU¶V�FDSDELOLWLHV�DQG�MXGJPHQW��7KH�GULYHU�FDQ�FKRRVH�DQ\�GLVWDQFH�WR�WKH�YHKLFOH�GULYLQJ

DKHDG� DQG� FRQVHTXHQWO\�� D� KLJK� FDSDFLW\� FDQ� EH� DFKLHYHG� WKURXJK� VKRUW� KHDGZD\V�� 7KLV

KRZHYHU�OHDGV�WR�ORZ�VSHHGV��ZKHQ�FDSDFLW\�OHYHO�LV�DSSURDFKHG���

6ZLWFK�3RLQW�3RVLWLRQLQJ

,Q� FRQWUDVW� WR� PRVW� RWKHU� UDLO� V\VWHPV�� ZKHUH� VZLWFK�SRLQW� SRVLWLRQLQJ� LV� HLWKHU� GRQH

UHPRWHO\� E\� D� FHQWUDO� FRQWURO� WUDLQ� GLVSDWFKHU� RU� DXWRPDWLFDOO\� E\� SUHSURJUDPPHG� VLJQDOV

IURP�YHKLFOHV��WKH�/59�GULYHU�XVXDOO\�RSHUDWHV�VZLWFKHV�WKURXJK�D�UHPRWH�HOHFWULFDO�FRQWURO�

WKDW�VWDUWV�DQ�HOHFWULF�PRWRU�RQ�WKH�VZLWFK�SRLQW�PHFKDQLVP��

�������������������������������������������

��9XFKLF��������S�����
��9XFKLF��������S�����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

����� /57�$OLJQPHQW

$V�D�UHVXOW�RI�YHU\�VSHFLILF�FRQGLWLRQV�DW�HDFK�VHFWLRQ�RI�DQ�/57�OLQH��DOLJQPHQW�W\SHV�FRXOG

YDU\� H[WHQVLYHO\�� 7KLV� UHIOHFWV� D� KLJK� DGDSWDELOLW\� RI� WKLV� UDLO� PRGH� WR� SHUIRUPDQFH

UHTXLUHPHQWV�� FRVW� DQG� FRPPXQLW\� DFFHSWDQFH�� ,Q� JHQHUDO�� /57� DOLJQPHQW� VKRXOG� FRPSO\

ZLWK�REMHFWLYHV�VXFK�DV�VHUYLQJ�WKH�JUHDWHVW�QXPEHU�RI�SRWHQWLDO�ULGHUV��PLQLPL]LQJ�RSHUDWLQJ

FRVWV��PLQLPL]LQJ�RSHUDWLQJ�FRQIOLFWV��DQG�PD[LPL]LQJ�RSHUDWLQJ�VSHHGV��

,Q� DGGLWLRQ�� DOLJQPHQWV� RI� /57� FRXOG� EH� XVHG� VHOHFWLYHO\� WR� UHFRYHU� VWUHHW� VSDFH� IURP

YHKLFXODU� WUDIILF�DQG� IXQFWLRQ�DV�D�SDUW� RI� WUDIILF� FDOPLQJ�PHDVXUHV�� 7KH�DGYDQWDJH�RI� WKLV

PHDVXUH� LV� WKDW�� ZLWK� LWV� LPSOHPHQWDWLRQ�� DQ� DWWUDFWLYH� DOWHUQDWLYH� WR� SULYDWH� FDU� XVH� LV

RIIHUHG��VR� WKDW� WUDQVSRUWDWLRQ�E\� LWVHOI� LV� LPSURYHG��7KLV� LV�QRW� WKH�FDVH�ZLWK�RWKHU� WUDIILF

UHGXFLQJ�VWUDWHJLHV�

7KH�IROORZLQJ�GLYLVLRQ�RI�DOLJQPHQW�FODVVHV�DQG�FDWHJRULHV��UHFRPPHQGHG�E\�WKH�75%���DUH

EDVHG�RQ�DFFHVV� FRQWURO�� 7KH\� UHIOHFW� VLPLODU� FRQIOLFW� FRQGLWLRQV�EHWZHHQ� OLJKW� UDLO� YHKLFOHV

DQG�PRWRU�YHKLFOHV�DQG�SHGHVWULDQV��7KUHH�EDVLF�DOLJQPHQW�FODVVHV�DUH�GLVWLQJXLVKHG��HDFK�LV

VXEGLYLGHG�LQWR�GLIIHUHQW�FDWHJRULHV��DV�RXWOLQHG�LQ�7DEOH������D�E��)LJXUH�������WR����JLYH�D

YLVXDO�LPSUHVVLRQ�RI�KRZ�WKHVH�DOLJQPHQW�FDWHJRULHV�FRXOG�DSSHDU�

$OLJQPHQW�FODVVHV�DUH�FKDUDFWHUL]HG�DV�IROORZV�

7\SH� D��� � ³([FOXVLYH� $OLJQPHQWV� XVH� IXOO� JUDGH� VHSDUDWLRQ� RI� ERWK� PRWRU� YHKLFOH� DQG

SHGHVWULDQ�FURVVLQJ�IDFLOLWLHV��WKHUHE\�HOLPLQDWLQJ�JUDGH�FURVVLQJ�DQG�RSHUDWLQJ�FRQIOLFWV�DQG

PD[LPL]LQJ�VDIHW\�DQG�RSHUDWLQJ�VSHHGV�´

������������������������������������������

��75%������D��S����

��75%������D��S����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

7\SH� E�� � ³6HPL�H[FOXVLYH� DOLJQPHQWV� XVH� OLPLWHG� JUDGH� FURVVLQJV�� WKHUHE\� PLQLPL]LQJ

FRQIOLFWV�RQ�WKRVH�VHJPHQWV�ZKHUH�FRQIOLFWV�FDQQRW�EH�HOLPLQDWHG�HQWLUHO\��2SHUDWLQJ�VSHHGV

RQ�VHJPHQWV�RWKHU�WKDQ�WKRVH�ZKHUH�DXWRPDWLF�JDWHV�DUH�LQVWDOOHG�DUH�JRYHUQHG�E\�YHKLFOH

VSHHG� OLPLWV�RQ�WKH�VWUHHWV�RU�KLJKZD\V��2Q�VHJPHQWV�RI� WKLV� W\SH�RI�DOLJQPHQW�ZKHUH� WKH

ULJKW�RI�ZD\�LV�IHQFHG��RSHUDWLQJ�VSHHGV�DUH�PD[LPL]HG��KRZHYHU��WKHVH�KLJKHU�VSHHGV�DUH

W\SLFDOO\�PDLQWDLQHG�IRU�VKRUWHU�GLVWDQFHV��RIWHQ�RQ�VHJPHQWV�EHWZHHQ�JUDGH�FURVVLQJV�´

7\SH�F�� � ³1RQ�H[FOXVLYH�DOLJQPHQWV�DOORZ� IRU�PL[HG� IORZ�RSHUDWLRQ�ZLWK�PRWRU�YHKLFOHV�RU

SHGHVWULDQV�� UHVXOWLQJ� LQ� KLJKHU� OHYHO� RI� RSHUDWLQJ� FRQIOLFWV� DQG� ORZHU�VSHHG� RSHUDWLRQV�

7KHVH� DOLJQPHQWV� DUH� RIWHQ� IRXQG� LQ� GRZQWRZQ� DUHDV� ZKHUH� WKHUH� LV� ZLOOLQJQHVV� WR� IRUJR

RSHUDWLQJ�VSHHGV�LQ�RUGHU�WR�DFFHVV�DUHDV�ZLWK�KLJK�SRSXODWLRQ�GHQVLW\�DQG�PDQ\�SRWHQWLDO

ULGHUV�´



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

7DEOH������D��/57�$OLJQPHQW�&ODVVLILFDWLRQ

&/$66 &$7(*25< '(6&5,37,21�2)�$&&(66�&21752/

([FOXVLYH 7\SH�D $�ULJKW�RI�ZD\�ZLWKRXW�DW�JUDGH�FURVVLQJ�WKDW�LV�VHSDUDWHG�RU�SURWHFWHG�E\

D� IHQFH� RU� VXEVWDQWLDO� EDUULHU� DV� DSSURSULDWH� WR� WKH� ORFDWLRQ� �LQFOXGHV

VXEZD\V�DQG�DHULDO�VWUXFWXUHV���3HGHVWULDQV��ELF\FOHV��DQG�PRWRU�YHKLFOHV

DUH�SURKLELWHG�ZLWKLQ�WKLV�ULJKW�RI�ZD\�

6HPL�

([FOXVLYH

7\SH�E�� $� ULJKW�RI�ZD\� ZLWK� DW�JUDGH� DXWRPRELOH�� ELF\FOH�� DQG�RU� SHGHVWULDQ

FURVVLQJV��SURWHFWHG�EHWZHHQ�FURVVLQJV�E\�IHQFLQJ�RU�VXEVWDQWLDO�EDUULHUV

LI�DSSURSULDWH�WR�WKH�ORFDWLRQ��0RWRU�YHKLFOHV��ELF\FOHV��DQG�RU�SHGHVWULDQV

FURVV�WKLV�ULJKW�RI�ZD\�DW�GHVLJQDWHG�ORFDWLRQV�RQO\�

7\SH�E�� $Q� /57� DOLJQPHQW�ZLWKLQ� D� VWUHHW� ULJKW�RI�ZD\� EXW� SURWHFWHG� E\� ��LQFK�

KLJK�FXUEV�DQG�IHQFHV�EHWZHHQ�FURVVLQJV��7KH�IHQFHV�DUH�ORFDWHG�RXWVLGH

WKH� WUDFNV��0RWRU� YHKLFOHV�� ELF\FOHV�� DQG� SHGHVWULDQV� FURVV� WKLV� ULJKW�RI�

ZD\�DW�GHVLJQDWHG�ORFDWLRQV�RQO\�

7\SH�E�� $Q� /57� DOLJQPHQW�ZLWKLQ� D� VWUHHW� ULJKW�RI�ZD\� EXW� SURWHFWHG� E\� ��LQFK�

KLJK� FXUEV� EHWZHHQ� FURVVLQJV�� $� IHQFH� PD\� EH� ORFDWHG� EHWZHHQ� WKH

WUDFNV��0RWRU�YHKLFOHV��ELF\FOHV��DQG�SHGHVWULDQV�FURVV�WKLV�ULJKW�RI�ZD\�DW

GHVLJQDWHG�ORFDWLRQV�RQO\�

7\SH�E�� $Q�/57�DOLJQPHQW�ZLWKLQ�D�VWUHHW�ULJKW�RI�ZD\�EXW�VHSDUDWHG�E\�PRXQWDEOH

FXUEV�� VWULSLQJ�� DQG�RU� ODQH� GHVLJQDWLRQ�� 0RWRU� YHKLFOHV�� ELF\FOHV�� DQG

SHGHVWULDQV�FURVV�WKLV�ULJKW�RI�ZD\�DW�GHVLJQDWHG�ORFDWLRQV�RQO\�

7\SH�E�� $Q�/57�DOLJQPHQW�ZLWKLQ�DQ�/57�SHGHVWULDQ�PDOO�ULJKW�RI�ZD\�DGMDFHQW�WR

D�SDUDOOHO�URDGZD\�WKDW�LV�SK\VLFDOO\�VHSDUDWHG�E\�D���LQFK�RU�KLJKHU�FXUE�

7KH� /57� ULJKW�RI�ZD\� LV� W\SLFDOO\� GHOLQHDWHG� E\� GLVFHUQLEOH� YLVXDO� DQG

WH[WXUDO�SDYHPHQW�PDUNLQJV�DQG�RU� VWULSLQJ��0RWRU�YHKLFOHV�DQG�ELF\FOHV

FURVV� WKH�/57�SHGHVWULDQ�PDOO� ULJKW�RI�ZD\�DW�GHVLJQDWHG� ORFDWLRQV�RQO\�

SHGHVWULDQV� FURVV� WKH� /57� ULJKW�RI�ZD\� IUHHO\� DQG� FURVV� WKH� SDUDOOHO

URDGZD\�DW�GHVLJQDWHG�ORFDWLRQV�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

7DEOH������E��/57�$OLJQPHQW�&ODVVLILFDWLRQ

&/$66 &$7(*25< '(6&5,37,21�2)�$&&(66�&21752/

1RQ�

([FOXVLYH

7\SH�F�� 0RWRU� YHKLFOHV� DQG� ELF\FOHV� RSHUDWH� ZLWK� /59V� RQ� VXUIDFH� VWUHHWV�

3HGHVWULDQV�FURVV�WKLV�ULJKW�RI�ZD\�DW�GHVLJQDWHG�ORFDWLRQV�RQO\�

7\SH�F�� 7UDQVLW� YHKLFOHV� PD\� RSHUDWH� ZLWK� /59V� LQ� D� WUDQVLW�H[FOXVLYH� DUHD� IRU

WUDQVSRUWLQJ�� HPEDUNLQJ�� DQG� GLVHPEDUNLQJ� SDVVHQJHUV�� $� UDLVHG� FXUE

VHSDUDWHV� WKH� WUDQVLW�/59� ULJKW�RI�ZD\� IURP� WKH� SHGHVWULDQ� ZD\�

1RQWUDQVLW�PRWRU�YHKLFOHV�DQG�ELF\FOHV�DUH�SURKLELWHG�LQ�WKLV�ULJKW�RI�ZD\�

WKH\��DV�ZHOO�DV�SHGHVWULDQV��FURVV�DW�GHVLJQDWHG�ORFDWLRQV�RQO\��'HOLYHU\

YHKLFOHV�PD\�EH�DOORZHG�DW�FHUWDLQ�WLPHV�

7\SH�F�� /59V�DQG�SHGHVWULDQV�VKDUH�WKLV�ULJKW�RI�ZD\��0RWRU�YHKLFOHV�DQG�ELF\FOHV

DUH�SURKLELWHG�IURP�RSHUDWLQJ�RQ�RU�DGMDFHQW�WR�WKH�/57�WUDFNV��7KH�/57

ULJKW�RI�ZD\� LV� W\SLFDOO\� GHOLQHDWHG� E\� GLVFHUQLEOH� YLVXDO� DQG� WH[WXUDO

SDYHPHQW�PDUNLQJV�DQG�RU�VWULSLQJ��0RWRU�YHKLFOHV�DQG�ELF\FOHV�FURVV�WKLV

ULJKW�RI�ZD\�DW�GHVLJQDWHG�ORFDWLRQV�RQO\��SHGHVWULDQV�P\�FURVV�LW�IUHHO\�

)LJXUH�������� ([FOXVLYH�$OLJQPHQWV
6RXUFH��75%

([FOXVLYH��7\SH�D
�)UHHZD\�0HGLDQ�

([FOXVLYH��7\SH�D
�6XEZD\�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

)LJXUH�������� 6HPL�([FOXVLYH�$OLJQPHQWV
6RXUFH��75%

7\SH�E��

7\SH�E��

7\SH�E��

7\SH�E��

7\SH�E��



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

)LJXUH�������� 1RQ�([FOXVLYH�$OLJQPHQWV
6RXUFH��75%

7\SH�F����/57�3HGHVWULDQ�0DOO�

7\SH�F����7UDQVLW�0DOO�

7\SH�F����0L[HG�7UDIILF�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

����� 7KH�UROH�RI�/57�DV�SDUW�RI�D�WUDQVLW�V\VWHP

7R�EHWWHU�GHVFULEH�WKH�IXUWKHU�FKDUDFWHULVWLFV�RI� OLJKW� UDLO� WUDQVLW��D�FRPSDUDWLYH�GHVFULSWLRQ

ZDV�FKRVHQ��$FFRUGLQJ�WR�WKH�DOUHDG\�GHVFULEHG�IHDWXUHV��WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV

RI� /57�DV�D� WUDQVLW� FRPSRQHQW�EHFRPHV�REYLRXV� WKURXJK�D� FRPSDULVRQ�ZLWK� WKH� WZR�PRVW

FRPPRQ�WUDQVLW�PRGHV��WKH�EXV�DQG�WKH�VXEZD\��7KLV�FRPSDULVRQ�LV�GRQH�IRU�WKH�IROORZLQJ

FDWHJRULHV�� FDSDFLW\�� VHUYLFH�� HQYLURQPHQW�� HFRQRP\�� WUDIILF� LVVXHV�� VDIHW\�� VHFXULW\� DQG

VRFLDO� LVVXHV�� 7KLV� FKDSWHU� LV� VXPPDUL]HG� LQ� 7DEOH� ������ DQG� ������ DW� WKH� HQG� RI� WKLV

SDUDJUDSK�

,Q�JHQHUDO��D�PDMRU�DGYDQWDJH�RI�/57�RYHU�WKH�EXV�LV�LWV�SRSXODULW\��,Q�(XURSH��DQ�LQFUHDVH

LQ� ULGHUVKLS� RI� ���� WR� ���� LV� XVXDOO\� UHDOL]HG� DIWHU� UHSODFLQJ� EXV� VHUYLFH� ZLWK� /57�1

8QTXHVWLRQDEOH��OHVV�IOH[LELOLW\�LV�LWV�PDMRU�GLVDGYDQWDJH�

&RPSDUHG� WR� WKH� VXEZD\�� /57� RIIHUV� WKH� DGYDQWDJHV� RI� D� VXUIDFH� WUDQVLW� V\VWHP�� EXW

UHTXLUHV�FKDQJHV�LQ�VWUHHW�XVH�

&$3$&,7<

$� NH\� FKDUDFWHULVWLF� RI� D� WUDQVLW�PRGH� LV� FDSDFLW\�� GHILQHG� DV� WKH� DPRXQW� RI� SHUVRQV� WKDW

FRXOG�EH�VHUYHG�LQ�RQH�GLUHFWLRQ�ZLWKLQ�D�FHUWDLQ�WLPH�SHULRG��QRUPDOO\�DQ�KRXU�RU�D�GD\��

7\SLFDO�� WKH�PD[LPXP� FDSDFLW\� RI� /57� LV� EHWZHHQ� ������� WR� ������� SDVVHQJHUV� DQ� KRXU�

GHSHQGLQJ�RQ�WKH�WUDLQ�OHQJWK�2�/57�VHUYLFH�EHFRPHV�OHVV�FRVWO\�WR�RSHUDWH�WKDQ�EXV�VHUYLFH

ZKHQ� SDVVHQJHU� GHPDQG� UHDFKHV� ������ RU� PRUH� SDVVHQJHUV� SHU� GD\� �7DEOH� �������3

+RZHYHU�� RSHUDWLQJ� FRVWV� IRU� EXVHV� LQ� WKH� 86� DUH� OHVV� H[SHQVLYH� FRPSDUHG� WR� (XURSH

EHFDXVH�RI�WKUHH�WLPHV�ORZHU�JDVROLQH�SULFHV�

$V�H[SHULHQFH�KDV�VKRZQ��EXV�V\VWHPV�RSHUDWLRQ�LQ�VXUIDFH�VWUHHWV�KDYH�GLIILFXOW\�RSHUDWLQJ

HIILFLHQWO\�ZKHQ�SDVVHQJHU� YROXPHV�H[FHHG������� WR�������SHUVRQV�SHU�KRXU� SHU� GLUHFWLRQ

������������������������������������������

1
�/XGZLJ��������S����

2
�75%������E��S����

3
�/XGZLJ��������S����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

�SSKSG���ZKLOH�WKH�PLQLPXP�SDVVHQJHU�GHPDQG�WR�ZDUUDQW�D�VXEZD\�V\VWHP�LV�UHSRUWHG�WR

EH��������WR��������SSKSG��/57�ILWV�LQWR�WKH�FDSDFLW\�JDS�EHWZHHQ�EXV�DQG�VXEZD\��9XFKLF�

������4�,Q�FRQWUDVW�WR�WKH�VXEZD\��WUDLQ�FRQWURO�ZLWK�/57�LV�E\�³YLVXDO�FRQWURO´��WKDW�DOORZV

VKRUWHU�KHDGZD\V�ZLWK�XS�WR����WUDLQV�SHU�KRXU�

&DSDFLW\�FKDUDFWHULVWLFV�DOUHDG\�SODFH�/57�VRPHZKHUH�EHWZHHQ�EXV�DQG�VXEZD\�VHUYLFH��LQ�D

PDQQHU�VLPLODU�WR�/57¶V�RWKHU�GLVWLQFWLYH�IHDWXUHV�

7DEOH��������/57�FRPSDULVRQ�ZLWK�RWKHU�PHDQV�RI�WUDQVSRUWDWLRQ

%XV /57 6XEZD\ $XWRPRELOH

9HKLFOH�&DSDFLW\ �� ��������� ����� ���

9HKLFOHV�
+RXU�'LUHFWLRQ

��� �� �� ���

3DVVHQJHUV�
+RXU�'LUHFWLRQ

����� �������������� ������ ���

7\SLFDO�5DQJH
RI�5LGHUVKLS

XS�WR������ ������������ XS�IURP������� �

$YHUDJH�6SHHG ������PSK �����PSK �����PSK �����PSK

2SHUDWLQJ�6SHHG ������PSK ��������PSK ���PSK ��������PSK

5HTXLUHG�/DQHV
WR�VHUYH
��������SSKSG

�� � � ���

������������������������������������������

4
�86'27��������S���



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

6(59,&(

)RU�SDVVHQJHUV�� WKH�PRVW� LPSRUWDQW� VHUYLFH�TXDOLW\� RI� D� WUDQVLW�PRGH� LV� WKH� MRXUQH\� WLPH�

7KLV�LV�WKH�WLPH�ZKLFK�D�SHUVRQ�VSHQGV�WUDYHOOLQJ�EHWZHHQ�WKH�SRLQW�RI�GHSDUWXUH��H�J��KRPH�

DQG�GHVWLQDWLRQ��H�J��SODFH�RI�ZRUN���:KHQ�XVLQJ�SXEOLF� WUDQVLW�� WKLV� W\SLFDOO\�EUHDNV�GRZQ

LQWR�WKH�WLPH�IRU�ZDONLQJ�RU�GULYLQJ�IURP�WKH�SRLQW�RI�GHSDUWXUH�WR�WKH�VWDWLRQ�� WKH�ZDLWLQJ

WLPH� DW� WKH� VWDWLRQ�� WKH� ULGLQJ� WLPH�� ZKHUH� DSSOLFDEOH� WKH� WUDQVIHU� WLPH� DQG� ILQDOO\� WKH

ZDONLQJ�RU�GULYLQJ�WLPH�IURP�WKH�ODVW�VWDWLRQ�WR�WKH�GHVWLQDWLRQ�

,QGHSHQGHQW�RI�WKH�WULS�OHQJWK��WKH�MRXUQH\�WLPH�E\�/57�LV�OHVV�WKDQ�WKH�RQH�ZLWK�WKH�EXV�

:LWK� WKH� VDPH� GLVWDQFH� EHWZHHQ� HDFK� VWRS�� /57� SURYLGHV� D� IDVWHU� VHUYLFH� GXH� WR� EHWWHU

GULYLQJ�SHUIRUPDQFH�DQG�OHVV�VWDWLRQ�GZHOO�WLPH��UHVXOWHG�E\�IDVWHU�ERDUGLQJ�GXH�WR�PXOWLSOH

HQWUDQFHV��9HKLFOHV�DUH�DOVR�HDVLHU�WR�ERDUG��ORZ�IORRU���HVSHFLDOO\�IRU�VHQLRUV�DQG�GLVDEOHG�

)XUWKHUPRUH�� DFFHVV� IRU� VWUROOHUV� DQG� ELNHV� LV� SURYLGHG� DV� ZHOO� DV� HDVLHU� DFFHVV� ZLWK

SDFNDJHV�� 6WDWH�RI�WKH�DUW� /59¶V� DOVR� JXDUDQW\� D� FRQYHQLHQW� VPRRWK� ULGH�� :HDYLQJ� DQG

MHUNLQJ�DV�RFFXUV�ZLWK�EXVHV�FKDQJLQJ�ODQHV�GRHV�QRW�KDSSHQ��DQG�DFFHOHUDWLRQ�DQG�EUDNLQJ

DUH�VPRRWKHU��GXH�WR�HOHFWULFDO�SURSXOVLRQ�

+RZHYHU��/57�VHUYLFH�LQ�FLW\�VWUHHWV�LV�PRUH�OLNHO\�WR�EH�LQWHUUXSWHG��:KLOH�D�EXV�FRXOG�HDVLO\

GULYH�DURXQG�D�SRWHQWLDO�REVWDFOH��WKH�/59��WLHG�WR�LWV�WUDFNV��KDV�WR�ZDLW�XQWLO�LW�LV�UHPRYHG�

)RU� WULSV� XS� WR� ����PLOHV� ��� NP��� WKH� DFWXDO� MRXUQH\� WLPH�ZLWK� /57� LV� OHVV� WKDQ�ZLWK� WKH

VXEZD\�5�7KLV� LV��DERYH�DOO�� GXH� WR� VKRUWHU�ZDONLQJ� WULSV� WR� /57� VWDWLRQV��ZKLFK�DUH�PRUH

FORVHO\�VSDFHG�DQG�ORFDWHG�RQ�WKH�VXUIDFH�

������������������������������������������

5
�%UlQGOL��������S�����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

7DNLQJ�LQWR�DFFRXQW�WKH�³VXEMHFWLYH´�MRXUQH\�WLPH�6�ZKLFK�LV�GHWHUPLQHG�WKURXJK�VXUURXQGLQJ

VLWXDWLRQV�� DWWUDFWLYHQHVV� DQG� DWWLWXGH� �� SDVVHQJHU� SUHIHUHQFH� IRU� /57� HYHQ� H[FHHGV� ���

PLOHV����NP���7KLV��GXH�WR�WKH�IDFW�WKDW�ZDONLQJ�WLPHV�DUH�IHOW�ORQJHU�WKDQ�ULGLQJ�WLPHV��WKH

ZDLWLQJ�HQYLURQPHQW�RQ�WKH�VXUIDFH�LV�JHQHUDOO\�PRUH�SOHDVDQW�DQG�D�ULGH�WKURXJK�WKH�FLW\¶V

ODQGVFDSH�LV�PRUH�DWWUDFWLYH��WKDQ�RQH�WKURXJK�D�GDUN�WXQQHO��)XUWKHUPRUH�DFFHVV�IRU�VHQLRUV

DQG�GLVDEOHG�LV�HDVLHU�DQG�IDVWHU��DYRLGLQJ�VWDLUFOLPELQJ��HOHYDWRUV�RU�HVFDODWRUV�

$�MRXUQH\�WLPH�DGYDQWDJH�IRU�VXEZD\V�WDNHV�HIIHFW�IRU�ORQJHU�WULSV�RI�PRUH�WKDQ�����PLOHV���

NP���6XEZD\�VHUYLFH�DOVR�SURYLGHV�JUHDWHU�UHOLDELOLW\��GXH�WR�OHVV�SRWHQWLDO�IRU�LQWHUUXSWLRQ�

�(19,5210(17

&RPSDUHG�WR�WKH�EXV��/57�SURYLGHV�D�PRUH�HIILFLHQW�XVH�RI�VSDFH��HVSHFLDOO\�ZKHQ�RSHUDWLQJ

YHKLFOHV�ZLWK� D� QDUURZHU� SURILOH� RI� ���� IHHW� �����PHWHV��� /59¶V� ZLWK� WKH� VDPH�ZLGWK� WKDQ

EXVHV�DV�����WR�����IHHW������WR�����PHWHUV��DUH�VXSHULRU�EHFDXVH�WKH\�GR�QRW�QHHG�DV�PXFK

VSDFH�IRU�FXUYHV�7�'XH�WR�D�ORZHU�UROOLQJ�UHVLVWDQFH��/57�LV�D�PRUH�HIILFLHQW�XVHU�RI�HQHUJ\�8

6LQFH�/59¶V�DUH�HOHFWULFDOO\�SRZHUHG��WKH\�RIIHU�D�FOHDQ�TXLWH�ULGH��HQVXULQJ�QR�HPLVVLRQV�DW

WKH�RSHUDWLQJ�ORFDWLRQ�DQG�SURYLGLQJ�D�ZLGH�FKRLFH�RI�HQHUJ\�VRXUFHV��1RLVH�DEVRUEHUV�DQG

WKH�XVH�RI�WKH�ODWHVW�WUDFN�WHFKQRORJ\�JXDUDQWLHV�OHVV�QRLVH�LPSDFWV�WKDQ�PRWRU�EXVHV 9�DQG

UHGXFH� YLEUDWLRQ� VR� WKDW� UHVLGHQWV� DUH� PLQLPDOO\� LPSDFWHG�10� 2Q� WKH� RWKHU� KDQG� YLVXDO

LPSDFWV�RI�/57��SDUWLFXODUO\�GXH�WR�RYHUKHDG�ZLUHV�DQG�LPSDFWV�GXULQJ�FRQVWUXFWLRQ��OLNH�GXVW

DQG�QRLVH��DUH�PRUH�VXEVWDQWLDO�

'LIIHUHQFHV� ZLWK� WKH� VXEZD\� DUH�� RQ� WKH� RQH� KDQG�� OHVV� HQHUJ\� FRQVXPSWLRQ� IRU� /57

FRQVWUXFWLRQ�EXW��RQ�WKH�RWKHU�KDQG��PRUH�VXUIDFH�GLVUXSWLRQ�ZKHQ�RSHUDWLQJ�/57�

������������������������������������������
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7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

(&2120<

2Q�WKH�RQH�KDQG��/57�VHUYLFH�KDV�ORZHU�RSHUDWLQJ�FRVWV�WKDQ�EXV�VHUYLFH��RQ�WKH�FRQGLWLRQ

WKDW�ULGHUVKLS�LV�DOUHDG\�LQ�WKH�UDQJH�RI�/57�HIILFLHQF\��7KH�IDFW�WKDW�/57�KDQGOHV�WKH�VDPH

DPRXQW�RI�SDVVHQJHUV�ZLWK�OHVV�VWDII��VHHPV�LPSRUWDQW�ZKHQ�FRQVLGHULQJ�WKDW�W\SLFDOO\����

RI�RSHUDWLQJ�FRVWV�DUH�VWDII�UHODWHG�11

8QGHUVWDQGDEO\��RQ�WKH�RWKHU�KDQG��/57�KDV�KLJKHU�FDSLWDO�FRVWV�WKDQ�EXV�V\VWHPV��%XW�VWLOO�

WKHVH�FRVWV�DUH�VXEVWDQWLDOO\�ORZHU���RQO\�����������RI�WKDQ�WKRVH�IRU�D�VXEZD\��$�PLOH�RI

/57�FRQVWUXFWLRQ�LV�XVXDOO\�TXRWHG�ZLWK����WR����PLOOLRQ�GROODUV��ZKLOH�D�PLOH�RI�VXEZD\�PD\

FRVW�DURXQG�����PLOOLRQ�GROODUV��/57�LV�SURYHQ�WR�EH�PRUH�HFRQRPLFDO�DOVR�EHFDXVH�RI�ORZHU

VWDWLRQ�PDLQWHQDQFH�FRVW�DQG�GXH�WR�WKH�IDFW�WKDW�LW�LV�HDVLHU�WR�DGG�RU�FKDQJH�URXWHV��/57�LV

OHVV�HIILFLHQW�EHFDXVH�RI�LWV�OLPLWHG�SRWHQWLDO�IRU�DXWRPDWLRQ�

75$)),&�,668(6

/57�ULJKWV�RI�ZD\�DUH�PRUH�HQIRUFHDEOH�WKDQ�EXV�ODQHV�12�WKRXJK�WKH\�UHGXFH�VSDFH�IRU�FDUV

DQG�FRPSOLFDWH�GHOLYHULHV�

7KH� SRVVLELOLW\� WR� RUJDQL]H� VWUHHW� WUDIILF�� FDQ� EH� WKRXJKW� RI� DV� DQ� DGYDQWDJH� RYHU� WKH

VXEZD\��DV�PXFK�DV�D�GLVDGYDQWDJH�E\�LQWHUIHULQJ�ZLWK�VWUHHW�WUDIILF�

������������������������������������������
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7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

6$)(7<

$Q� LPSRUWDQW� VDIHW\� DGYDQWDJH� RI� /57� RYHU� WKH� EXV� LV� WKDW�PRYHPHQW� RI� /59¶V� LV�PRUH

SUHGLFWDEOH��8S�WR�D�FHUWDLQ�GLVWDQFH�IURP�WKH�WUDFNV��WKHUH�LV�DOPRVW�QR�ULVN�RI�DQ�DFFLGHQW

ZLWK�/59¶V��,Q�FDVH�RI�D�FROOLVLRQ��WKH�SRVVLELOLW\�RI�UXQQLQJ�RYHU�D�SHGHVWULDQ�LV�PLQLPL]HG�

GXH� WR� VDIHW\� GHYLFHV�� ([SHULHQFHV� LQ� (XURSH� KDYH� VKRZQ� WKDW� ILYH� WLPHV� IHZHU� DFFLGHQWV

KDSSHQ�LQ�WUDQVLW�PDOOV�ZLWK�/57�WKDQ�ZLWK�EXV�VHUYLFH�13�+RZHYHU��/57�SURYLGHV�D�JUHDWHU

ULVN�IRU�DXWRV�LQ�FDVH�RI�D�FROOLVLRQ�GXH�WR�WKH�KHDYLHU�ZHLJKW�RI�/57�YHKLFOHV�DQG�WKHLU�OLPLWHG

PDQHXYHUDELOLW\�

0DMRU�VDIHW\�DGYDQWDJHV�RYHU�WKH�VXEZD\�DUH�WKH�HOLPLQDWLRQ�RI�DFFLGHQWV�DW�VWDLUZD\V�DV

ZHOO�DV�WKRVH�DW�KLJK�SODWIRUPV��0RUHRYHU��WKH�SRWHQWLDO�IRU�FROOLVLRQ�ZLWK�ODUJH�YHKLFOHV��OLNH

WUXFNV�RU�EXVHV��GRHV�QRW�H[LVW�ZLWK�WKH�VXEZD\�DV�ZHOO�DV�GDQJHU�WR�FDU�WUDIILF��ELF\FOLVWV�DQG

SHGHVWULDQV�

6(&85,7<

$V� D� VXUIDFH� WUDQVLW� V\VWHP�� /57� SDVVHQJHUV� GR� QRW� KDYH� WR� ZDON� XQGHUJURXQG�� ZKLFK� LV

VXEMHFWLYHO\� D� OHVV� VDIH� ZDON�� 5LGLQJ� FORVHU� WR� WKH� GULYHU� SURYLGHV� OHVV� VHFXULW\� ULVN� DV

FRPSDUHG�ZLWK�WKH�VXEZD\��)XUWKHUPRUH��DFFHVV�RI�SROLFH�WR�DERYH�JURXQG�/57�VWDWLRQV�LV

HDVLHU��2Q�WKH�RWKHU�KDQG��VXEZD\�VWDWLRQV�FDQ�EH�PRUH�HDVLO\�NHSW�XQGHU�VXUYHLOODQFH��GXH

WR�FRQWUROOHG�DFFHVV�

62&,$/�,668(6

,PSRUWDQW� VRFLDO� DGYDQWDJHV� RI� /57� RYHU� WKH� VXEZD\� DUH� WKDW� /57� DOORZV� SDVVHQJHUV� WR

H[SHULHQFH� WKH� FLW\� ZKLOH� ULGLQJ� DQG� LQFUHDVHV� WKH� SUHVHQFH� RI� SHRSOH� LQ� WKH� VWUHHWV�� 7KLV

FRQWULEXWLRQ� WR� XUEDQLW\� FRXOG� EH� HYHQ� ELJJHU�ZKHQ� WKH� LPSOHPHQWDWLRQ� RI� /57� LV� XVHG� WR

FUHDWH�D�SOHDVDQW�VWUHHW�VFDSH��DPHQDEOH�IRU�ZDONLQJ�DQG�UHVWLQJ��)XUWKHUPRUH��WKH�SRVLWLYH

LPDJH��SDQDFKH��RI�/57�SURYLGHV�LQFHQWLYHV�WR�DWWUDFW�FDU�DQG�WD[L�XVHUV�

������������������������������������������
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7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

7DEOH��������/57�FRPSDUHG�WR�%XV�V\VWHPV

&$7(*25< $'9$17$*(6�29(5�%86 ',6$'9$17$*(6�29(5�%86

*(1(5$/ • 3RVLWLYH�LPDJH • /HVV�IOH[LEOH

6(59,&( • 6KRUWHU�MRXUQH\�WLPH • 3RWHQWLDO�IRU�GLVUXSWLRQ
• )DVWHU�WR�ERDUG��PXOWLSOH

HQWUDQFHV�
• (DVLHU�WR�ERDUG��ORZ�IORRU��IRU

VHQLRUV�DQG�GLVDEOHG
• $FFHVV�IRU�VWUROOHUV�DQG�ELNHV
• 3RWHQWLDO�IRU�JRRGV�PRYHPHQW
• 6PRRWKHU�ULGH��QR�ODWHUDO

PRYHPHQW

(19,5210(17 • 0RUH�HIILFLHQW�XVH�RI�VSDFH • ,PSDFWV�GXULQJ�FRQVWUXFWLRQ
• /HVV�HQHUJ\�FRQVXPSWLRQ • 9LVXDO�LPSDFWV
• /HVV�QRLVH
• 1R�HPLVVLRQV�DW�WKH�RSHUDWLQJ

ORFDWLRQ

(&2120< • /RZHU�RSHUDWLQJ�FRVW • +LJKHU�FDSLWDO�FRVW

75$)),& • 0RUH�HQIRUFHDEOH�WKDQ�EXV�ODQHV • 5HGXFHV�VSDFH�IRU�FDUV
• &RPSOLFDWHV�GHOLYHULHV

6$)(7< • 0RYHPHQW�LV�PRUH�SUHGLFWDEOH
• &XWV�SRVVLELOLW\�RI�UXQQLQJ�RYHU
• :RUNV�EHWWHU�LQ�SHGHVWULDQ�]RQHV

• *UHDWHU�ULVN�IRU�DXWRV�LQ�FDVH�RI�DQ
DFFLGHQW

• /LPLWHG�PDQHXYHUDELOLW\



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������&KDUDFWHULVWLFV�RI�/LJKW�5DLO�7UDQVLW

3DJH�������

7DEOH��������/57�FRPSDUHG�WR�6XEZD\�V\VWHPV

&$7(*25< $'9$17$*(6�29(5�68%:$< ',6$'9$17$*(6�29(5�68%:$<

*(1(5$/ • 6WD\V�RQ�6XUIDFH • 5HTXLUHV�FKDQJHV�LQ�VWUHHW�XVH

6(59,&( • 0RUH�IUHTXHQW�VWDWLRQ�VWRSV
• /HVV�ZDONLQJ
• /HVV�VWDLUFOLPELQJ
• /RZHU�MRXUQH\�WLPH�IRU�VKRUW�WULSV
• (DVLHU�DQG�IDVWHU�DFFHVV�IRU

VHQLRUV�DQG�GLVDEOHG
• 0RUH�SOHDVDQW�ZDLWLQJ

HQYLURQPHQW

• 6ORZ�IRU�ORQJ�WULSV
• /HVV�UHOLDEOH

(19,5210(17 • /HVV�HQHUJ\�IRU�FRQVWUXFWLRQ • 0RUH�VXUIDFH�GLVUXSWLRQ

(&2120< • /RZHU�FDSLWDO�FRVW������������ • /LPLWHG�SRWHQWLDO�IRU�DXWRPDWLRQ
• (DVLHU�WR�DGG�RU�FKDQJH�URXWHV
• /RZHU�VWDWLRQ�PDLQWHQDQFH�FRVW

75$)),& • 2UJDQL]HV�VWUHHW�WUDIILF • ,QWHUIHUHV�ZLWK�VWUHHW�WUDIILF

6$)(7< • (OLPLQDWHV�DFFLGHQWV�DW�VWDLUZD\V
• $YRLGV�DFFLGHQWV�DW�KLJK�SODWIRUPV

• 3RWHQWLDO�IRU�FROOLVLRQ�ZLWK�ODUJH
YHKLFOHV

• /HVV�VDIH�IRU�FDU�WUDIILF��ELF\FOLVWV
DQG�SHGHVWULDQV

6(&85,7< • $YRLGV�ZDONLQJ�XQGHUJURXQG • /HVV�FRQWURO�RI�IDUH�GRGJHUV
• /HVV�FULPH�GXH�WR�FORVHU�FRQWDFW�WR

GULYHU

62&,$/ • &RQWULEXWLRQ�WR�XUEDQLW\
• $OORZV�ULGHUV�WR�H[SHULHQFH�WKH�FLW\
• 3RVLWLYH�FRQWULEXWLRQ�WR�VWUHHW

VFDSH
• ,QFUHDVHV�SUHVHQFH�RI�SHRSOH�LQ

WKH�VWUHHWV
• 3RVLWLYH�LPDJH��SDQDFKH��SURYLGHV

LQFHQWLYHV�WR�DWWUDFW�FDU�DQG�WD[L
XVHUV
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7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������'HVFULSWLRQ�RI�6WXG\�$UHD

3DJH������

� 7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH

3DUW� �� RI� WKLV� VWXG\� SUHVHQWV� WKH� VSHFLILF� FDVH� IRU� /LJKW� 5DLO� RQ� 0DQKDWWDQ¶V� (DVW� 6LGH�

)ROORZLQJ� D� GHVFULSWLRQ� RI� WKH� 6WXG\� $UHD�� H[LVWLQJ� SUREOHPV� DQG� VROXWLRQV� DUH� GHVFULEHG�

)LQDOO\� GLIIHUHQW� DOLJQPHQW� DOWHUQDWLYHV� IRU� DQ� (6� /57� /LQH� DUH� GHVFULEHG� DQG� DQDO\]HG� LQ

&KDSWHU�����

��� 'HVFULSWLRQ�RI�6WXG\�$UHD

$V�0DS������� VKRZV�� WKUHH� DUHDV�ZHUH� GLVWLQJXLVKHG� LQ� RUGHU� WR� GHVFULEH� WKH�6WXG\� $UHD�

*HQHUDO� LQIRUPDWLRQ� DERXW� GHPRJUDSKLFV� DQG� WUDQVSRUWDWLRQ�PRGH� SUHIHUHQFHV� LV� SURYLGHG

IRU�DOO�RI�0DQKDWWDQ� LQ�RUGHU� WR�VKRZ�WKH�FKDUDFWHULVWLFV�RI� WKH�(DVW�6LGH�FRPSDUHG� WR� WKH

UHVW�RI�0DQKDWWDQ��7KH�6WXG\�&RUULGRU��LQFOXGLQJ�DOO�DUHDV�HDVW�RI��WK�$YHQXH�DV�ZHOO�DV�/RZHU

0DQKDWWDQ� DQG� WKH� /RZHU

(DVW� 6LGH�� LV� WKH� IRFXV� RI� D

GHVFULSWLRQ� RI� UHOHYDQW� WUDIILF

DQG� WUDQVSRUWDWLRQ� HOHPHQWV�

$QG� ILQDOO\�� WKH� HYDOXDWLRQ� RI

DOLJQPHQW� DOWHUQDWLYHV� LV

EDVHG� RQ� WKH� $OLJQPHQW

$QDO\VLV� $UHD�� LQFOXGLQJ� WKH

YLFLQLW\� RI� )LUVW� DQG� 6HFRQG

$YHQXH�EHWZHHQ�+RXVWRQ�DQG

��UG� 6WUHHW�� %HFDXVH� RI� LWV

VSHFLILF� FRQWH[W�� WKH

GHVFULSWLRQ� RI� WKH� $OLJQPHQW

$QDO\VLV� $UHD� LV� QRW� LQFOXGHG

LQ� WKLV� FKDSWHU�� EXW� UDWKHU� LQ

&KDSWHU� ���� 7KH� (DVW� 6LGH

/57�/LQH�

0DS��������(OHPHQWV�RI�WKH�6WXG\�$UHD

       181st Street

              155th Street

                    125th Street

96th Street

59th Street

42nd Street

14th Street

Houston Street

Canal Street

Wall Street

6WXG\6WXG\
&RUULGRU&RUULGRU

$OLJQPHQW$OLJQPHQW
$QDO\VLV�$UHD$QDO\VLV�$UHD



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������'HVFULSWLRQ�RI�6WXG\�$UHD

3DJH������

����� 0DQKDWWDQ

7KH�LVODQG�RI�0DQKDWWDQ�LV�RQH�RI�WKH�ILYH�ERURXJKV�RI�1HZ�<RUN�&LW\��,W� LV�DERXW����PLOHV

����NP��ORQJ�DQG�LV�JHQHUDOO\�DERXW�����PLOHV������NP��ZLGH��7KH�DUHD�RI�WKLV�LVODQG��GHILQHG

E\� WKH� (DVW� 5LYHU� LQ� WKH� HDVW�� WKH� +XGVRQ� 5LYHU� LQ� WKH�ZHVW� DQG� WKH� +DUOHP�5LYHU� LQ� WKH

QRUWK��LV�DERXW����VTXDUH�PLOHV�����NPð��

0DQKDWWDQ¶V� VWUHHW� QHWZRUN� LV� SULPDULO\� D� JULG� SDWWHUQ� DQG� SURYLGHV� HDV\� RULHQWDWLRQ�� 7KH

DYHQXHV� DUH� UXQQLQJ� QRUWK�VRXWK�� EHLQJ� QXPEHUHG� IURP� HDVW� �)LUVW� $YHQXH�� WR�ZHVW� ���WK

$YHQXH��� 7KH� FURVVWRZQ� UXQQLQJ� VWUHHWV� DUH� QXPEHUHG� IURP� +RXVWRQ� 6WUHHW� XS� WR� WKH

QRUWKHUQ�WLS�RI�WKH�LVODQG��$�W\SLFDO�EORFN�OHQJWK� LV�����IHHW������PHWHUV�� LQ�WKH�HDVW�ZHVW

GLUHFWLRQ�DQG�����IHHW�����PHWHUV��LQ�WKH�QRUWK�VRXWK�GLUHFWLRQ�

/DQG�8VH

0DQKDWWDQ� LV�DOPRVW�FRPSOHWHO\�EXLOW�XS��ZLWK� WKH�H[FHSWLRQ�RI�VHYHUDO�SDUNV��&HQWUDO�3DUN

GRPLQDWHV�WKH�FHQWHU�RI�WKH�LVODQG�EHWZHHQ���WK�DQG����WK�6WUHHW��VWUHWFKLQJ�IURP��WK�$YHQXH

WR�&HQWUDO�3DUN�:HVW���WK�$YHQXH���5LYHUVLGH�3DUN�H[WHQWV�DORQJ�WKH�+XGVRQ�5LYHU�QRUWK�RI

��WK� 6WUHHW� WR� WKH� XSSHU� HQG� RI� 0DQKDWWDQ� DQG� LV� WKH� VHFRQG� ODUJHVW� JUHHQ� VSDFH� LQ

0DQKDWWDQ��7KH�VRXWKHUQ�WLS�RI�WKH�LVODQG�HQGV�ZLWK�%DWWHU\�3DUN�

0DQKDWWDQ� FRQWDLQV� 1<&¶V� &HQWUDO� %XVLQHVV� 'LVWULFW� �&%'��� XVXDOO\� GHILQHG� DV� DOO� RI

0DQKDWWDQ� VRXWK� RI� ��WK� 6WUHHW�� :LWKLQ� WKH� &%'�� WZR� DUHDV� DUH� FKDUDFWHUL]HG� E\

H[WUDRUGLQDU\�QXPEHUV�RI�KLJK�ULVH�RIILFH�EXLOGLQJV��3LFWXUH�$SSHQGL[�$��0DS���������/RZHU

0DQKDWWDQ�RQ�WKH�VRXWKHUQ�HQG�RI�0DQKDWWDQ��LQFOXGLQJ�WKH�)LQDQFLDO�'LVWULFW��DQG�0LGWRZQ�

VRXWK�RI�&HQWUDO�3DUN��'RZQWRZQ�KDV� OHVV� UHWDLO� XVDJH�� HVSHFLDOO\� LQ� WKH� )LQDQFLDO�'LVWULFW�

ZKHUHDV� ODUJH� DUHDV� RI� 0LGWRZQ� DUH� FRPSULVHG� RI� DQ� RIILFH�UHWDLO� PL[HG� XVH�� 7KH� DUHD� LQ

EHWZHHQ�WKHVH�RIILFH�FRQFHQWUDWLRQV�LV�GRPLQDWHG�E\�D�UHVLGHQWLDO�UHWDLO�PL[WXUH�WKDW�LV�RIWHQ

FDOOHG�³7KH�9DOOH\´��EHFDXVH�RI�LWV�ORZHU�EXLOGLQJ�KHLJKWV��7KLV�YDULHG�XUEDQ�ODQG�XVH�LV�PRVW

FRPPRQ� LQ�0DQKDWWDQ�DQG�FRYHUV�PRVW�SDUWV�RI�ERWK�VLGHV�RI�&HQWUDO�3DUN�DQG�+DUOHP�DV

ZHOO�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������'HVFULSWLRQ�RI�6WXG\�$UHD

3DJH������

5HVLGHQWLDO�RQO\�XVH�LV�GRPLQDWH�DORQJ�WKH�(DVW�5LYHU�LQ�WKH�VRXWKHUQ�KDOI�RI�0DQKDWWDQ�DQG

SDUWV�RI�+DUOHP�DV�D�FRQVHTXHQFH�RI�XUEDQ�UHQHZDO�ZLWK�WKH� LPSOHPHQWDWLRQ�RI�³7RZHUV� LQ

WKH�3DUN´�W\SH�RI�GHYHORSPHQW��0RUH�XSVFDOH�UHVLGHQFHV�FDQ�EH�IRXQG�RQ�WKH�8SSHU�(DVW�6LGH

DORQJ�&HQWUDO�3DUN�DQG�WKH�(DVW�5LYHU�

0DS��������3UHGRPLQDWH�/DQG�8VH�RQ�&HQVXV�7UDFW�OHYHO�LQ�0DQKDWWDQ

Retail Residential Mixture

Residential only

Office Retail Mixture

Office Institutional Mixture

Institutional

Green Space

'HPRJUDSKLFV

$SSUR[LPDWHO\�����PLOOLRQ�SHRSOH�������RXW�RI�����1HZ�<RUNHUV�OLYH�LQ�0DQKDWWDQ��UHVXOWLQJ

LQ�DQ�DYHUDJH�GHQVLW\�RI��������SHUVRQV�SHU�VTXDUH�PLOH���������SHUVRQV�SHU�NPð��1�:LWK

�����PLOOLRQ�ZRUNSODFHV�LQ�WKH�&%'��0DQKDWWDQ�UHSUHVHQWV�RQH�RI�WKH�ZRUOG¶V�GHQVHVW�&%'V

��������ZRUNSODFHV� SHU� VTXDUH�PLOH� �������� ZRUNSODFHV� SHU� NPð�� FRPSDUHG� WR� /RQGRQ¶V

&%'�ZLWK��������ZRUNSODFHV�SHU�NPð�RU�7RN\R�ZLWK��������ZRUNSODFHV�SHU�NPð��2

������������������������������������������

1
�86'2&��������ZZZ�FHQVXV�JRY

2
�/RQGRQ�5HVHDUFK�&HQWUH��������S��,



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������'HVFULSWLRQ�RI�6WXG\�$UHD

3DJH������

/RRNLQJ� DW� WKH� SRSXODWLRQ� GHQVLW\� RQ� WKH

&HQVXV�7UDFN�OHYHO�LQ�0DQKDWWDQ��0DS�����

���� WKH� IROORZLQJ� FKDUDFWHULVWLFV� DUH

FRQVSLFXRXV�� 7KH� VWDWHG� GHQVLW\� RI� PRUH

WKDQ� �������� SHUVRQV� SHU� VTXDUH� PLOH

��������� SHUVRQV� SHU� NPð��� LV

H[WUDRUGLQDULO\� GHQVH� DQG� XQXVXDO� IRU� WKH

86�� +LJK� GHQVLW\� DUHDV� DUH� ORFDWHG� HDVW

DQG� ZHVW� RI� &HQWUDO� 3DUN�� LQ� QRUWKHUQ

0DQKDWWDQ� DQG� VRXWK� RI� ��WK� 6WUHHW� DQG

DORQJ�WKH�(DVW�6LGH��,Q�WKLV�DUHD��WKH�:HVW

6LGH� KDV� VXEVWDQWLDOO\� OHVV� SRSXODWLRQ�

8QGHUVWDQGDEOH� LV� WKH� ORZHU� SRSXODWLRQ

GHQVLW\� LQ�/RZHU�0DQKDWWDQ�DQG�0LGWRZQ�

ZKHUH� WKH� FLW\� VFDSH� LV� GRPLQDWHG� E\

RIILFH�EXLOGLQJV�

0DS� ������ SRUWUD\V� 0DQKDWWDQ¶V� LQFRPH

SHU�FDSLWD�DQG�VKRZV�WKH�8SSHU�(DVW�6LGH

DV� D� KLJK� LQFRPH� DUHD�� ZKHUHDV� WKH� IDU

(DVW� 9LOODJH� DQG� +DUOHP� FRPPXQLWLHV� DUH

ORZ�LQFRPH�DUHDV��7KHUHIRUH��WKH�(DVW�6LGH

LV� FKDUDFWHUL]HG� E\� H[WUHPHO\� GLIIHUHQW

VRFLDO�VWUDWXP�

0DS�������� 3RSXODWLRQ�'HQVLW\�LQ�0DQKDWWDQ
EDVHG�RQ�86'2&������GDWD

Population Density
Persons per Square Mile / km²

more than 100,000
(40,000 Pers/km²)

between 50,000 and 100,000
(20,000 and 40,000 Pers/km²)

less than 50,000
(20,500 Pers/km²)



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������'HVFULSWLRQ�RI�6WXG\�$UHD

3DJH������

$OVR�RI�LQWHUHVW�DUH�WKRVH�DUHDV�ZLWK�D�KLJK�SHUFHQWDJH�RI�VHQLRU�FLWL]HQV��0DS���������ZKR

DUH�PRUH� OLNHO\� WR�HQFRXQWHU�PRELOLW\�GLIILFXOWLHV�EHFDXVH�RI�KHDOWK�SUREOHPV��1RWLFHDEOH� LV

WKH�KLJK�SHUFHQWDJH�RI�ROGHU�SHRSOH�DURXQG�WKH�6RXWKHDVW�FRUQHU�RI�&HQWUDO�3DUN��$ORQJ�WKH

(DVW�6LGH��3HWHU�&RRSHU�9LOODJH��(DVW�RI�)LUVW�$YH��6RXWK�RI���UG�6WUHHW�DQG�6WX\YHVDQW�7RZQ

�(DVW�RI�)LUVW�$YH��1RUWK�RI���WK�6WUHHW��DUH�DOVR�DUHDV�ZLWK�FRQFHQWUDWLRQV�RI�ROGHU�UHVLGHQWV�

0DS��������,QFRPH�SHU�&DSLWD 0DS��������3HUFHQWDJH�RI
�3HUVRQV�RYHU����<HDUV

> 50,000

30,000 - 50,000

15,000- 30,000

10,000 - 15,000

5,000 - 10,000

>5,000

> 30%

20% - 30%

10% - 20%

< 10%

EDVHG�RQ�86'2&������GDWD



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������'HVFULSWLRQ�RI�6WXG\�$UHD

3DJH������

0RELOLW\

/RRNLQJ� DW� FRPPXWLQJ� WLPHV� �0DS� �������

H[WHQGHG� WULSV� WR�ZRUN�RI�PRUH� WKDQ����PLQXWHV

DUH� PRVW� FRPPRQ� QRUWK� RI� &HQWUDO� 3DUN�

H[SODLQDEOH� E\� WKH� ORQJHU� GLVWDQFH� WR� WKH� &%'�

DQG�LQ�WKH�IDU�(DVW�9LOODJH�GXH�WR�WKH�ODFN�RI�UDSLG

WUDQVLW��7KLV�VLWXDWLRQ�LOOXVWUDWHV�D�PDMRU�SUREOHP

ZLWK�WKHVH�SDUWV�RI�WKH�(DVW�6LGH�

3UHIHUHQFH�RI�0HDQV�RI�7UDQVSRUWDWLRQ

0DS�������WR�0DS��������VKRZ�WKH�PRGDO�VSOLW�RQ

WKH� &HQVXV� 7UDFN� OHYHO� IRU� FRPPRQ� PHDQV� RI

WUDQVSRUWDWLRQ�XVHG�IRU�FRPPXWLQJ��'HSHQGLQJ�RQ

WKH� OHQJWK� RI� WKH� FRPPXWH�� DYDLODEOH� WUDQVLW

PRGHV� DQG� LQFRPH�� PRVW� SUHIHUHQFHV� VKRZQ� LQ

WKH�GDWD�DUH�ORJLFDO��5DSLG�7UDQVLW�LV�WKH�GRPLQDQW

PRGH� LQ� 0DQKDWWDQ�� LW� LV� SDUWLFXODUO\� RI� LQWHUHVW

IRU� ORQJHU� FRPPXWHV�� UHVXOWLQJ� LQ� D� JUHDWHU

SUHIHUHQFH� LQ� WKH� PRUH� UHPRWH� DUHDV� RI

0DQKDWWDQ�VXFK�DV�LQ�WKH�QRUWK��7KH�EXV� LV�XVHG

IRU�VKRUWHU�WULSV�DQG�RQ�FURVVWRZQ�URXWHV��DQG�WKH

KLJK� EXV� SUHIHUHQFH� DORQJ� WKH� (DVW� 6LGH� UHIOHFWV

WKH�ODFN�RI�VXLWDEOH�VXEZD\�DOWHUQDWLYHV��7D[L�XVH�

DV�WKH�PRVW�H[SHQVLYH�PRGH��ILUVW�RI�DOO�GHSHQGV

RQ� LQFRPH� OHYHO�� H[SODLQLQJ� WKH� KLJKHU� WD[L

SUHIHUHQFH� LQ� KLJK� LQFRPH� DUHDV�� VXFK� DV� WKH

XSSHU�(DVW�6LGH��7D[LV�DUH�DOVR�FRPSHWLWLYH�IRU�³/�

VKDSH´��GLDJRQDO��WULSV�IRU�ZKLFK�JRLQJ�E\�SXEOLF

WUDQVLW� ZRXOG� PHDQ� D� WUDQVIHU� DW� OHDVW� RQFH�

7KHUHIRUH� WD[L� XVH� LV� DOVR� DQ� LQGLFDWRU� IRU� WKH

LQVXIILFLHQF\�RI�WKH�WUDQVLW�V\VWHP�DQG�WKLV�ZRXOG

EH�UHSUHVHQWDWLYH�RI�WKH�(DVW�6LGH�

0DS�������������$YHUDJH�&RPPXWLQJ
7LPH
�EDVHG�RQ�86'2&������GDWD

> 30 min

25 min - 30 min

20 min - 30 min

< 20 min

0DS��������&RPPXWHG�E\�5DSLG
7UDQVLW
EDVHG�RQ�86'2&������GDWD

> 75%

50% - 75%

25% - 50%

< 25%



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������'HVFULSWLRQ�RI�6WXG\�$UHD

3DJH������

1RW�VXUSULVLQJO\��SULYDWH�FDU�XVH�IRU�UHVLGHQWV�OLYLQJ�LQ�WKH�&%'�LV�ORZ��GXH�WR�ORZ�RZQHUVKLS�

DQG�H[SHQVLYH�SDUNLQJ�VSDFH�FRXSOHG�ZLWK�FRQJHVWHG�VWUHHWV��7KH�KLJKHU�SUHIHUHQFH�IRU�WKH

FDU� LQ� 1RUWKHUQ� 0DQKDWWDQ� PLJKW� DOVR� EH� DQ� LQGLFDWRU� IRU� UHYHUVH� FRPPXWHV� RXW� RI

0DQKDWWDQ��7KH�SUHIHUHQFH�IRU�ZDONLQJ�WR�ZRUN�LQFUHDVHV�WKH�FORVHU�WKH�ZRUNSODFH�LV�WR�WKH

KRPH�� WKHUHIRUH� DUHDV�ZLWK� DQ� H[WUHPHO\� KLJK�ZDONLQJ� SHUFHQWDJH� RI�PRUH� WKDQ� ���� DUH

ORFDWHG�LQ�/RZHU�0DQKDWWDQ�DQG�0LGWRZQ��&KLQDWRZQ�DQG�WKH�(DVW�6LGH�EHWZHHQ���WK�6WUHHW

DQG���WK�6WUHHW�DOVR�H[KLELW�D�KLJK�ZDONLQJ�SHUFHQWDJH�

0DS��������&RPPXWHG�E\�%XV 0DS��������&RPPXWHG�E\�7D[L

> 45%
30% - 45%
15% - 30%
< 15%

> 15%

10% - 15%
5% - 10%

< 5%

0DS���������&RPPXWHG�E\�&DU 0DS���������&RPPXWHG�E\�:DONLQJ

> 30%

20% - 30%

15% - 20%

< 15%

> 45%

30% - 45%

15% - 30%

< 15%

EDVHG�RQ�86'2&������GDWD



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������'HVFULSWLRQ�RI�6WXG\�$UHD

3DJH������

����� 7KH�6WXG\�&RUULGRU

������� 2ULJLQV�DQG�'HVWLQDWLRQV�RI�:RUN�7ULSV

7KH������RULJLQ�DQG�GHVWLQDWLRQ�GDWD3�HPSOR\HG�IRU�WKLV�VWXG\�VXPPDUL]HV�DOO�FRPPXWHV�WR

ZRUN�LQ�WKH�$0�SHDN�IURP������$0�WR������$0��$V�PDS��������VKRZV��WKUHH�]RQHV�RI� WKH

6WXG\�$UHD�ZHUH�VHOHFWHG�WR�SURYLGH�UHOHYDQW� LQIRUPDWLRQ��7KHVH�DUH��7KH�8SSHU�(DVW�6LGH

=RQH�� HDVW� RI� �WK� $YHQXH� DQG� QRUWK� RI

��WK�6WUHHW��WKH�(DVW�0LGWRZQ�=RQH��HDVW

RI� �UG� $YHQXH� EHWZHHQ� ��WK� 6WUHHW� DQG

��WK� 6WUHHW�� DQG� WKH� /RZHU� (DVW� 6LGH

=RQH�� HDVW� RI� %URDGZD\� EHWZHHQ� :RUWK

6WUHHW� DQG� ��WK� 6WUHHW�� 7KH� GLYLVLRQ� RI

WKHVH�]RQHV�LV�EDVHG�RQ�07$¶V�-RXUQH\�WR

ZRUN� ]RQHV�� OLPLWLQJ� D� PRUH� H[DFW

GLYLVLRQ�

$V� )LJXUH� ������ VKRZV�� RQO\� ���� RI

FRPPXWLQJ�WULSV�SHUIRUPHG�E\�5HVLGHQWV

RI� DOO� WKUHH� (DVW� 6LGH� =RQHV� WHUPLQDWH

ZLWKLQ� WKHVH� ]RQHV�� 7KH� PDMRULW\� RI� WKH

WULSV� ������ HQGV� LQ� 0DQKDWWDQ� EXW

RXWVLGH� WKH� (DVW� 6LGH� =RQHV�� DQRWKHU

����HQG�RXWVLGH�RI�0DQKDWWDQ�

������������������������������������������

3
�07$��������-RXUQH\�WR�ZRUN

0DS�����������7KH�(DVW�6LGH�=RQHV

Upper
East Side

East Midtown

Lower East Side



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������'HVFULSWLRQ�RI�6WXG\�$UHD

3DJH������

)LJXUH�������� $0�'HVWLQDWLRQV�RI�(DVW�6LGH�=RQHV�5HVLGHQWV
6RXUFH��07$�����

0RVW� FRPPXWLQJ� WULSV� ������ EHWZHHQ� ����� $0� DQG� ����� $0� WHUPLQDWH� LQ� WKH� (DVW� 6LGH

=RQHV�VWDUW�RXWVLGH�RI�0DQKDWWDQ��)LJXUH���������2QO\�����DUH�PDGH�ZLWKLQ�WKHVH�]RQHV�DQG

����VWDUW�LQ�0DQKDWWDQ�EXW�RXWVLGH�WKH�(DVW�6LGH�=RQHV�

)LJXUH�������� $0�2ULJLQV�RI�7ULSV�WR�WKH�(DVW�6LGH�=RQHV
6RXUFH��07$�����

7RWDO����������7ULSV0DQKDWWDQ�QRW
(DVW�6LGH

���

(DVW�6LGH
���

2XWVLGH�RI
0DQKDWWDQ

���

(DVW�6LGH
=RQHV
���

2XW�RI�0DQKDWWDQ
���

0DQKDWWDQ�1RQ
(DVW�6LGH

���

7RWDO���������



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������'HVFULSWLRQ�RI�6WXG\�$UHD

3DJH�������

([DPLQLQJ�WKH�VSHFLILF�MRXUQH\�WR�ZRUN�FKDUDFWHULVWLFV�RI�HDFK�(DVW�6LGH�=RQH��0DS��������WR

��������� LW� LV� FOHDU� WKDW� DOO� WKUHH� ]RQHV� KDYH� YHU\� VLPLODU� GHVWLQDWLRQ� SDWWHUQV�� 1RW

VXUSULVLQJO\��/RZHU�0DQKDWWDQ�DQG�0LGWRZQ�DUH�GRPLQDQW�GHVWLQDWLRQ�DUHDV��7KHUHIRUH�PDQ\

(DVW�6LGH�=RQH�UHVLGHQWV�PXVW�PDNH�³/�VKDSH´�WULSV�WR�JHW�WR�WKHLU�ZRUNSODFH�

0DS���������8SSHU�(DVW�6LGH�=RQH 0DS���������(DVW�0LGWRZQ�=RQH
7ULSV�WR�:RUN�SHU�6TXDUH�0LOH ���������7ULSV�WR�:RUN�SHU�6TXDUH�0LOH

> 7,500
5,000 - 7,500
2,500 - 5,000
< 2,500

> 7,500

5,000 - 7,500

2,500 - 5,000

< 2,500

0DS���������/RZHU�(DVW�6LGH�=RQH
7ULSV�WR�:RUN�SHU�6TXDUH�0LOH

> 7,500

5,000 - 7,500

2,500 - 5,000

< 2,500

EDVHG�RQ�07$������GDWD



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������'HVFULSWLRQ�RI�6WXG\�$UHD

3DJH�������

������� 7UDQVSRUWDWLRQ�DQG�7UDIILF

,Q� WKLV� VHFWLRQ�� PDMRU� WUDQVSRUWDWLRQ� DQG� WUDIILF� HOHPHQWV� RI� WKH� 6WXG\� &RUULGRU� DUH

GHVFULEHG�� $OVR� LQFOXGHG� LV� D� PRUH� GHWDLOHG� DQDO\VLV� RI� WKH� 0� ��� %XV� 6HUYLFH� DQG� WKH

/H[LQJWRQ�$YHQXH�6XEZD\�DV�ZHOO�DV�PRWRU�YHKLFOH�WUDIILF�DORQJ�)LUVW�DQG�6HFRQG�$YHQXH�

%XV�6HUYLFH

%XV� VHUYLFH� LQ� WKH� 6WXG\� &RUULGRU� FDQ� EH

JURXSHG� LQWR� WKUHH� JHQHUDO� W\SHV�� )LUVW�

QRUWK�VRXWKERXQG� EXV� OLQHV� DORQJ� WKH

DYHQXHV�� VHFRQG�� FURVVWRZQ� EXV� VHUYLFH� DQG

WKLUG��D�PL[WXUH�RI�ERWK�XVHG�WR�VHUYH�WKH�(DVW

9LOODJH� DQG� /RZHU� (DVW� 6LGH�� $OO� DYHQXHV� LQ

WKH�6WXG\�DUHD��DQG�PRVW�DYHQXHV�HOVHZKHUH

LQ�0DQKDWWDQ��DUH�VHUYHG�E\�DW� OHDVW�RQH�EXV

OLQH�

7KH�PRVW� LPSRUWDQW�EXV� VHUYLFH� LQ� WKH� VWXG\

DUHD� LV� WKH� 0���� 7KLV� EXV� URXWH� IROORZV

6HFRQG�$YHQXH�VRXWKERXQG�DQG�)LUVW�$YHQXH

QRUWKERXQG� IURP� +RXVWRQ� 6WUHHW� WR� ���WK

6WUHHW�� 5XQQLQJ� IURP� 6RXWK� )HUU\� DW� WKH

VRXWKHUQ� HQG� RI� 0DQKDWWDQ�� WKH� 0��� EXV

URXWH� VHUYHV� /RZHU� 0DQKDWWDQ�� &KLQDWRZQ�

WKH�/RZHU�(DVW�6LGH�

0DS���������07$�%XVHV�LQ�0DQKDWWDQ



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������'HVFULSWLRQ�RI�6WXG\�$UHD

3DJH�������

5LGHUVKLS�3DWWHUQ

$V� SDUW� RI� WKH� +XE�%RXQG� 7UDYHO� 6XUYH\�� ZKLFK� LV� UHOHDVHG� HYHU\� \HDU� E\� WKH� 1HZ� <RUN

0HWURSROLWDQ�7UDQVSRUWDWLRQ�&RXQFLO��1<07&���KRXUO\�GDWD�DERXW�ULGHUVKLS�DQG�WUDQVLW�VHUYLFH

HQWHULQJ�RU�OHDYLQJ�WKH�+XE�LV�SURYLGHG�IRU�WKH���WK�6WUHHW�6FUHHQOLQH�

+LJKHVW� KRXUO\� YROXPH� RI� WKH�0���EXV� DW� ��WK� 6WUHHW� LV� UHJLVWHUHG� IURP��� WR� ��� $0��ZLWK

PRUH� WKDQ� ������ SDVVHQJHUV� SHU� KRXU� SHU� GLUHFWLRQ� �SSKSG�� IRU� WKH� VRXWKERXQG� EXV� DQG

EHWZHHQ���DQG���30��ZLWK�DERXW�������SSKSG�IRU�QRUWKERXQG�VHUYLFH��)LJXUH���������%RWK�

QRUWK� DQG� VRXWKERXQG� VHUYLFH� KDYH� D�PRUQLQJ� DQG� HYHQLQJ� SHDN� KRXU�� 7KLV� LQGLFDWHV� WKH

H[LVWHQFH� RI� D� VXEVWDQWLDO� QXPEHU� RI� ZRUNSODFHV� QRUWK� RI� ��WK� 6WUHHWV� LQ� DGGLWLRQ� WR� WKH

PDMRULW\�ZKLFK�DUH�ORFDWHG�LQ�WKH�&%'�VRXWK�RI�WKLV�FRUULGRU�

$V�)LJXUH�������VKRZV��WKH�VRXWKERXQG�0���EXV�JHWV�PRUH�DQG�PRUH�FURZGHG�WR���QG�6WUHHW

DQG�VWD\V�YHU\�EXV\� WR���WK�6WUHHW��ZKHUH�PDQ\�SDVVHQJHUV� OHDYH� WKH�EXV��7KH�PD[LPXP

VRXWKERXQG� YROXPH� RFFXUV� DURXQG� ��WK� VWUHHW� ZLWK� DURXQG� ������� GDLO\� ULGHUV�� 7KH

QRUWKERXQG�VHUYLFH��)LJXUH��������KDV�D�VLPLODU�SDWWHUQ��$OWKRXJK�PD[LPXP�ULGHUVKLS�RFFXUV

IXUWKHU�VRXWK��EHWZHHQ���UG�DQG���WK�6WUHHW�DQG�LV�VRPHZKDW�OHVV�LQ�YROXPH��LW�LV�VWLOO�DERYH

�������ULGHUV�D�GD\�DW�RQH�ORFDWLRQ��7KH�DYHUDJH�WULS�OHQJWK�RQ�WKH�0���EXV�LV����VWRSV��RU

DERXW����EORFNV������PLOHV�RU�����NP��

)LJXUH�������� +RXUO\�ULGHUVKLS�YROXPH�RQ�WKH�0���%XV�DW���WK�6WUHHW
6RXUFH��+XE�%RXQG�7UDYHO�����
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7KH�/H[LQJWRQ�$YHQXH�,57

$OWKRXJK� WKH� 6WXG\� &RUULGRU� LV� VHUYHG

E\� ��� GLIIHUHQW� VXEZD\� OLQHV� RXW� RI

1<&¶V����OLQHV��WKHUH�LV�DQ�XQGHUVXSSO\

RI� VXEZD\�VHUYLFH��7KH�PRVW� LPSRUWDQW

OLQH� LV� WKH� /H[LQJWRQ� $YHQXH� ,57�� DOO

RWKHU� OLQHV� KDYH� RQO\� RQH� RU� WZR

VWDWLRQV� LQ� WKH� 6WXG\� &RUULGRU�� $

FRQFHQWUDWLRQ�RI�VXEZD\�VWDWLRQV�H[LVWV

EHWZHHQ���QG�DQG���UG�6WUHHW�DV�ZHOO�DV

LQ� /RZHU� 0DQKDWWDQ�� 7KLV� OHDYHV� ODUJH

DUHDV� LQ�WKH�(DVW�9LOODJH��(DVW�0LGWRZQ

DQG� WKH� 8SSHU� (DVW� 6LGH� ZLWKRXW� DQ\

FORVH�VXEZD\�VWDWLRQ��0DS���������

7KH�/H[LQJWRQ�$YHQXH�,57��1R������DQG

�� WUDLQ��� UXQQLQJ� QRUWK�VRXWKERXQG

DORQJ� WKH� ZHVWHUQ� ERXQGDU\� RI� WKH

VWXG\�FRUULGRU��LV�WKH�RQO\�VXEZD\�ZKLFK

VHUYHV� WKH� HQWLUH� (DVW� 6LGH� RI

0DQKDWWDQ�� 1RUWK� RI� *UDQG� &HQWUDO

7HUPLQDO� WKLV� VXEZD\� OLQH� UXQV� XQGHU

/H[LQJWRQ� $YHQXH�� EHWZHHQ� *&7� DQG

8QLRQ� 6TXDUH� XQGHU� 3DUN� $YHQXH�� DQG

VRXWK� RI� 8QLRQ� 6TXDUH� XQGHU� )RXUWK

$YHQXH� WR� $VWRU� 3ODFH� ZKHUH� LW

FRQWLQXHV� VRXWK� DORQJ� /DID\HWWH�

7KURXJK� WKH� FRUH� RI� /RZHU� 0DQKDWWDQ

WKH�OLQH�IROORZV�%URDGZD\�

0DS���������6XEZD\�/LQHV�LQ�0DQKDWWDQ
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3DJH�������

6KDULQJ� WKH� VDPH� URXWH� WKURXJK�0DQKDWWDQ�� WKH� H[SUHVV� WUDLQV� 1R� �� DQG� �� UXQ� IURP� 7KH

%URQ[� YLD� 0DQKDWWDQ� WR� %URRNO\Q�� ZKLOH� WKH� 1R� �� /H[LQJWRQ� $YHQXH� WUDLQ� WHUPLQDWHV� DW

%URRNO\Q�%ULGJH�&LW\�+DOO�VWDWLRQ�DW�WKH�QRUWKHUQ�HQG�RI�/RZHU�0DQKDWWDQ��6HUYLQJ�GLIIHUHQW

DUHDV�LQ�7KH�%URQ[�DOO�WKUHH�WUDLQV�FRPH�WRJHWKHU�DW�WKH�OLQHV�PRVW�QRUWKHUQ�VXEZD\�VWDWLRQ

LQ�0DQKDWWDQ�����WK�6WUHHW�6WDWLRQ��7KH�1R���DQG���WUDLQV�OHDYH�0DQKDWWDQ�DW�LWV�6RXWK�(QG�

%RZOLQJ�*UHHQ�6WDWLRQ��DQG�VHUYH�WZR�GLIIHUHQW�DUHDV�LQ�%URRNO\Q�

$OWRJHWKHU� ��� H[SUHVV� VWRSV� DUH� ORFDWHG� LQ� 0DQKDWWDQ�� VHUYHG� E\� DOO� WKUHH� WUDLQV�� $Q

DGGLWLRQDO����ORFDO�VWRSV�RI�WKH�1R���WUDLQ�VXSSOHPHQW�WKLV�VHUYLFH�

6HUYLFH�&KDUDFWHULVWLFV

'XULQJ� WKH�$0�SHDN�KRXU�SHULRG�� WKH�DYHUDJH�REVHUYHG�DUULYDO�KHDGZD\V�DW�*UDQG�&HQWUDO

7HUPLQDO� IRU� WKH� H[SUHVV� WUDLQV�1R� �� DQG� �� DUH� ����PLQXWHV� QRUWKERXQG� DQG� ����PLQXWHV

VRXWKERXQG��)RU�WKH�VDPH�SHULRG�RI�WLPH��WKH�KHDGZD\�IRU�WKH�ORFDO�WUDLQ�1R���LV�����PLQXWHV

QRUWKERXQG�DQG�����PLQXWHV�VRXWKERXQG�

5LGHUVKLS�&KDUDFWHULVWLFV

&RUUHVSRQGLQJ� WR� WKH� EXV� GDWD�� KRXUO\� ULGHUVKLS� YROXPHV� DUH� SURYLGHG� IRU� WKH� ��WK� 6WUHHW

6FUHHQOLQH��6RXWKERXQG�VHUYLFH�SHDNV�EHWZHHQ���DQG���$0�ZLWK�PRUH�WKDQ��������SSKSG�RQ

DOO�WKUHH�VXEZD\�OLQHV��RQH�H[SUHVV�RQH�ORFDO�WUDFN���$ERXW��������SSKSG�DUH�FRXQWHG�IRU�WKH

QRUWKERXQG� SHDN� EHWZHHQ� �� DQG� �� 30�� &RPSDULQJ� ULGHUVKLS� RQ� WKH� /H[LQJWRQ� $YHQXH

6XEZD\� DQG� WKH� 0��� %XV�� )LJXUH� ������ DQG� ������ VKRZ� WKDW� WKH� VXEZD\� LV� FOHDUO\� WKH

GRPLQDWH�PRGH� LQ�WKH�6WXG\�&RUULGRU��$OO� ORFDO�EXVHV�RQ�WKH�(DVW�6LGH�VHUYH� OHVV�ULGHUVKLS

WKDQ� WKLV� VXEZD\� OLQH�� )RU� VRXWKERXQG� VHUYLFH�� ERWK� WKH� EXV� DQG� WKH� VXEZD\� VKRZ� WZR

SHDNV�� WKRXJK�WKH�$0�SHDN� LV�PXFK�KLJKHU��7ZR�SHDNV�DUH�DOVR� UHJLVWHUHG� IRU�QRUWKERXQG

WUDQVLW�� 7KH� KLJKHU� 30� QRUWKERXQG� SHDN� LV� PRUH� PRGHVW� WKHQ� WKH� $0� SHDN� VRXWKERXQG�

%HVLGHV�WKH�H[SHFWHG�FRPPXWLQJ�WULSV�LQWR�WKH�&%'��WKHUH�LV�D�FRQVLGHUDEOH�DPRXQW�RI�WUDYHO

WR�ZRUNSODFHV�QRUWK�RI���WK�6WUHHW�

)LJXUH�������JLYHV�DQ�RYHUYLHZ�RI�WXUQVWLOH�DFWLYLW\�DW�WKH�/H[LQJWRQ�$YHQXH�VXEZD\�VWDWLRQV

LQ�0DQKDWWDQ��%\�IDU�WKH�EXVLHVW�VWDWLRQ�LV�*UDQG�&HQWUDO�7HUPLQDO�ZLWK�PRUH�WKDQ��������

SDVVHQJHUV�D�GD\��/LNH�PRVW�RWKHU�H[WUHPHO\�EXV\�VWDWLRQV��*&7�LV�VHUYHG�E\�VHYHUDO�VXEZD\

OLQHV� DV� ZHOO�� 7KHUHIRUH� QRW� DOO� RI� WKH� UHJLVWHUHG� SDVVHQJHUV� DFWXDOO\� ULGH� WKH� /H[LQJWRQ

$YHQXH� ,57�� 6WLOO�� ��WK� 6WUHHW� VWDWLRQ�� ZLWK� /H[LQJWRQ� $YHQXH� VXEZD\� VHUYLFH� RQO\�� KDV
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DOPRVW� ������� SDVVHQJHUV� D� GD\�� 7KLV� H[WUHPHO\� EXV\� VWDWLRQ� LV� DQ� LQGLFDWRU� RI� WKH

XQGHUVXSSO\�RI�UDSLG�WUDQVLW�RQ�WKH�8SSHU�(DVW�6LGH�

,Q�FRQWUDVW� WR� WKH�0���EXV�� WKH�VXEZD\�SURYLGHV�VHUYLFH�EHWZHHQ�RULJLQV�DQG�GHVWLQDWLRQV

RXWVLGH�RI�0DQKDWWDQ�DV�ZHOO��7DEOH�������VKRZV�WKH�WRS�WZHQW\�RULJLQ�DQG�GHVWLQDWLRQ�SDLUV

IRU� WKH� /H[LQJWRQ� $YHQXH� VXEZD\�� 2ULJLQV� DQG� 'HVWLQDWLRQV� RXWVLGH� RI� 0DQKDWWDQ� DUH

VXPPDUL]HG�IRU�WKH�%RURXJKV�RI�%URRNO\Q��4XHHQV�DQG�WKH�%URQ[��6SHFLILF�DUHDV�LQ�WKH�6WXG\

&RUULGRU��VXFK�DV�/RZHU�0DQKDWWDQ��WKH�/RZHU�(DVW�6LGH��(DVW�0LGWRZQ�DQG�WKH�8SSHU�(DVW

6LGH� DUH� KLJKOLJKWHG�� $GGLWLRQDOO\�� RQH� 0DQKDWWDQ� ]RQH� RXWVLGH� WKH� 6WXG\� &RUULGRU� ZDV

DGGHG��WKH�:HVW�0LGWRZQ�=RQH�

2XW�RI�DERXW���������$0�SHDN�SHULRG�WULSV����$0�WR����$0���PRUH�WKDQ��������WULSV������

DUH�EHWZHHQ�%URRNO\Q�DQG�(DVW�0LGWRZQ��0RUH�WKDQ�����RI�DOO�$0�SHDN�SHULRG�WULSV�DUH�IURP

RXWVLGH� RI� 0DQKDWWDQ� WR� WKH� 6WXG\� &RUULGRU�� DQG� DERXW� ���� RI� DOO� WULSV� RFFXU� ZLWKLQ� WKH

6WXG\�&RUULGRU�

7ULSV�LQ�WKH�30�SHDN�SHULRG�DUH�PRUH�GLYHUVH��7KH�QXPEHU�RQH�WULS�JHQHUDWRU�LV�(DVW�0LGWRZQ

WR�WKH�%URQ[�ZLWK�PRUH�WKDQ��������WULSV������RXW�RI�DERXW���������WRWDO�30�SHDN�SHULRG

WULSV�� $ERXW� ���� RI� DOO� WULSV� DUH� IURP� WKH� 6WXG\� &RUULGRU� WR� D� GHVWLQDWLRQ� RXWVLGH� RI

0DQKDWWDQ�DQG�����DUH�WULSV�LQVLGH�WKH�&RUULGRU�
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7DEOH������� 7RS�7ZHQW\�2ULJLQ�DQG�'HVWLQDWLRQ�3DLUV��
/H[LQJWRQ�$YHQXH�1RV��������DQG���7UDLQV�

6RXUFH��1<&7������6XEZD\�6XUYH\

$0�3($.�3(5,2'���$0�����$0 30�3($.�3(5,2'���30����30
5DQN 7ULS�2ULJLQ 7ULS

'HVWLQDWLRQ
1R��RI
7ULSV

��RI
7RWDO
7ULSV

5DQN 7ULS�2ULJLQ 7ULS
'HVWLQDWLRQ

1R��RI
7ULSV

��RI
7RWDO
7ULSV

� %URRNO\Q (DVW�0LGWRZQ ������ ��� � (DVW�0LGWRZQ %URQ[ ������ ��
� %URQ[ (DVW�0LGWRZQ ������ �� � (DVW�0LGWRZQ %URRNO\Q ������ ��
� %URRNO\Q /RZHU

0DQKDWWDQ
������ �� � /RZHU

0DQKDWWDQ
(DVW�0LGWRZQ ������ ��

��D 4XHHQV (DVW�0LGWRZQ ������ �� ��E (DVW�0LGWRZQ 8SSHU�(DVW
6LGH

������ ��

� %URQ[ /RZHU
0DQKDWWDQ

������ �� � /RZHU
0DQKDWWDQ

%URRNO\Q ������ ��

��E (DVW�0LGWRZQ /RZHU
0DQKDWWDQ

������ �� � /RZHU
0DQKDWWDQ

%URQ[ ������ ��

��E 8SSHU�(DVW
6LGH

(DVW�0LGWRZQ ������ �� ��D (DVW�0LGWRZQ 4XHHQV ������ ��

� 4XHHQV /RZHU
0DQKDWWDQ

������ �� ��E (DVW�0LGWRZQ /RZHU�(DVW
6LGH

����� ��

��D 4XHHQV 8SSHU�(DVW
6LGH

������ �� ��E (DVW�0LGWRZQ (DVW�0LGWRZQ ����� ��

�� %URRNO\Q 8SSHU�(DVW
6LGH

������ �� ���E /RZHU�(DVW
6LGH

(DVW�0LGWRZQ ����� ��

�� %URQ[ 8SSHU�(DVW
6LGH

����� �� �� %URQ[ %URQ[ ����� ��

�� %URQ[ :HVW�0LGWRZQ ����� �� �� /RZHU
0DQKDWWDQ

8SSHU�(DVW
6LGH

����� ��

�� %URRNO\Q %URRNO\Q ����� �� �� 8SSHU�(DVW
6LGH

%URRNO\Q ����� ��

���D %URRNO\Q /RZHU�(DVW
6LGH

����� �� �� %URRNO\Q (DVW�0LGWRZQ ����� ��

�� %URQ[ /RZHU�(DVW
6LGH

����� �� ���D 8SSHU�(DVW
6LGH

4XHHQV ����� ��

�� %URQ[ %URQ[ ����� �� ���E 8SSHU�(DVW
6LGH

(DVW�0LGWRZQ ����� ��

�� 8SSHU�(DVW
6LGH

/RZHU
0DQKDWWDQ

����� �� ���E (DVW�0LGWRZQ /RZHU
0DQKDWWDQ

����� ��

���E /RZHU�(DVW
6LGH

(DVW�0LGWRZQ ����� �� �� %URRNO\Q %URRNO\Q ����� ��

���E (DVW�0LGWRZQ (DVW�0LGWRZQ ����� �� �� 8SSHU�(DVW
6LGH

%URQ[ ����� ��

�� /RZHU
0DQKDWWDQ

(DVW�0LGWRZQ ����� �� �� :HVW�0LGWRZQ %URQ[ ����� ��

7RWDO��7RS���
7ULSV�

������� ��� 7RWDO��7RS����7ULSV� ������� ���

7RWDO��$OO�7ULSV� �������  7RWDO��$OO�7ULSV� ������� 
*Table includes all trips that used the Nos. 4, 5, or 6 trains for any portion of the trip. The origin location refers to the area in which
the trip maker entered the subway system. The destination location refers to the area in which the trip maker exited the subway
system.
** Individual percentages may not add to total because of rounding.
a and b: References from Chapter 4.5
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9HKLFXODU�7UDIILF

$�PDMRU�WUDIILF�HOHPHQW�RI� WKH�6WXG\�&RUULGRU��DQG�RI�PRVW� LQWHUHVW� IRU� WKH�SXUSRVH�RI� WKLV

VWXG\��LV�WKH�)LUVW�DQG�6HFRQG�$YHQXH�VWUHHW�SDLU��)LUVW�$YHQXH�LV�RQH�ZD\�QRUWKERXQG�ZLWK

VHYHQ� ODQHV�� ILYH� IRU�PRYLQJ� WUDIILF��6HFRQG�$YHQXH�KDV� WKH�VDPH�ZLGWK�EHWZHHQ���UG� DQG

��QG�6WUHHW��2WKHUZLVH� LW�KDV�RQO\� VL[� ODQHV�� IRXU� IRU�PRYLQJ� WUDIILF��%RWK�$YHQXHV�VWDUW�DW

���WK� 6WUHHW� MXVW� RII� WKH� +DUOHP� 5LYHU� 'ULYH� DQG� HQG� RQ� WKH� /RZHU� (DVW� 6LGH� DW� +RXVWRQ

6WUHHW��0DS�LQ�$SSHQGL[�%��

7UDIILF�9ROXPHV

7UDIILF�9ROXPHV� LQ�WKH�6WXG\�&RUULGRU�KDYH�EHHQ�IDLUO\�FRQVWDQW� IRU�WKH� ODVW����\HDUV��07$

�������7KHUHIRUH�LW�ZDV�SRVVLEOH�WR�XVH�WUDIILF�YROXPH�GDWD�LQ�WKLV�VWXG\�ZKLFK�ZDV�REWDLQHG

IURP�VHYHUDO�VRXUFHV��VXFK�DV�WKH�%HDU�6WHDUQV�'(,6���������WKH���QG�6WUHHW�/57�/LQH�)(,6

�������� WKH�1HZ�<RUN�+RVSLWDO�)(,6��������DV�ZHOO�DV� IURP�WKH�1<&'27�(DVW�6LGH�7UDQVLW

6WXG\��������

'XULQJ� WKH� $0� SHDN� SHULRG�� VRXWKERXQG� WUDIILF� YROXPHV� RQ� 6HFRQG� $YHQXH� W\SLFDOO\� ILUVW

GHFUHDVH� IURP� ������ YHKLFOHV� SHU� KRXU� �YSK�� DW� ���WK� 6WUHHW� WR� DERXW� ������ YSK� DW� ��WK

6WUHHW��7KHQ�WUDIILF� LQFUHDVHV�LQ�WKH�8SSHU�(DVW�6LGH�WR�D�PD[LPXP�RI�MXVW�RYHU�������YSK

QHDU� WKH�4XHHQVERUR� %ULGJH�� GHFUHDVLQJ� DJDLQ� WR� ������ YSK� WRZDUG� ��WK� 6WUHHW� DQG� RQO\

DERXW� ������ YSK� LQ� WKH� (DVW� 9LOODJH��:KHUHDV� WUDIILF� YROXPH�SDWWHUQV� GXULQJ� WKH� 30� SHDN

SHULRG�DUH�QHDUO\�LGHQWLFDO�WR�WKRVH�LQ�WKH�$0�SHDN�VRXWK�RI���UG�6WUHHW��D�GHFUHDVH�RI�����LV

UHJLVWHUHG�IRU�PRVW�RI�WKH�OHQJWK�RI�6HFRQG�$YHQXH�

)LUVW� $YHQXH� JHQHUDOO\� H[SHULHQFHV� VLPLODU� WUDIILF� YROXPHV�� 'XULQJ� WKH� $0� SHDN� SHULRG�

YROXPHV�RQ�)LUVW�$YHQXH� VRXWK�RI� ��WK�6WUHHW� DYHUDJH� OHVV� WKDQ�������YSK��1RUWK� RI� ��UG

6WUHHW� YROXPHV� H[FHHG� ������ YSK�� UHDFK� WKHLU�PRUQLQJ� SHDN� MXVW� DERYH� ��WK� 6WUHHW� ZLWK

DERXW������� YSK� QHDU� WKH�4XHHQVERUR�%ULGJH�� DQG� WKHQ� GHFUHDVH� WR� WKH� ������������ YSK

UDQJH�IDUWKHU�QRUWK��30�YROXPHV�SHDN�GXULQJ�WKH�ODWH�DIWHUQRRQ�DV�RXWERXQG�IORZV�LQWHQVLI\�

1RUWK�RI���WK�6WUHHW�� WUDIILF�YROXPHV�UDQJH� IURP�������������YSK��DQG� LQFUHDVH� IXUWKHU� WR

JUHDWHU�WKDQ�������YSK�QHDU�WKH�4XHHQVERUR�%ULGJH��9ROXPHV�WKHQ�GHFUHDVH�VOLJKWO\�RQ�WKH

8SSHU� (DVW� 6LGH� WR� WKH� ������������ YSK� UDQJH� ZLWK� LQFUHDVLQJ� YROXPHV� XS� WR� WKH

7ULERUREULGJH�DUHD�DW����WK�6WUHHW�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������'HVFULSWLRQ�RI�6WXG\�$UHD

3DJH�������

7UDIILF� RQ� ERWK� DYHQXHV� FRPSULVHV� ���� WR� ���� SULYDWH� DXWRV�� ���� WR� ���� WD[LV�� ���

WUXFNV�DQG�DERXW����EXVHV�1

)LJXUH��������7UDIILF�9ROXPHV�RQ�6HFRQG�$YHQXH
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7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������([LVWLQJ�3UREOHPV

3DJH������

��� ([LVWLQJ�3UREOHPV

7KH�SUREOHPV�DQG�LPSDFWV�RI�PRELOLW\�IDFLQJ�WKH�(DVW�6LGH�RI�0DQKDWWDQ�FDQ�EH�DWWULEXWHG�WR

WZR� FDXVHV�� )LUVW� LQDGHTXDWH� WUDQVLW� VHUYLFH� DQG� VHFRQG�� H[WUHPHO\� KLJK� WUDIILF� YROXPHV�

7KHVH� WZR� FDXVHV� DQG� WKHLU� UHVXOWLQJ� DGYHUVH� HIIHFWV� DUH� VSHFLILHG� DQG� GHVFULEHG� LQ� WKLV

VHFWLRQ�RI�WKH�VWXG\�

����� ,QDGHTXDWH�7UDQVLW�6HUYLFH�RQ�0DQKDWWDQ¶V�(DVW�6LGH

7KH�PDMRU�SXEOLF�WUDQVLW�SUREOHP�RI�0DQKDWWDQ¶V�(DVW�6LGH�LV�WKH�ODFN�RI�KLJK�TXDOLW\�WUDQVLW

VHUYLFH��$IWHU�WKH�GHPROLWLRQ�RI�WKH�ODVW�VHFWLRQ�RI�WKH�HOHYDWHG�OLQH�RQ�6HFRQG�$YHQXH�LQ�WKH

������WKH�RIWHQ�SURPLVHG�VXEZD\�DV�D�VXEVWLWXWH�ZDV�QHYHU�EXLOW��6WLOO�DQWLFLSDWLQJ�WKH�QHZ

6HFRQG�$YHQXH�VXEZD\�OLQH��PXFK�RI�WKH�(DVW�6LGH�ZDV�]RQHG�IRU�KLJK�ULVH�GHYHORSPHQW��,Q

UHODWLRQ�WR�WKH�SURSRVHG�VXEZD\��WKH�EXLOGLQJV�ZHUH�EXLOW�DQG�UHVXOWHG�DQ�HYHQ�JUHDWHU�QHHG

IRU�D�QHZ�OLQH�

$V�0DS������� VKRZV��ZDONLQJ� GLVWDQFHV� IURP�KLJK� GHQVLW\� DUHDV� RI� WKH� (DVW� 6LGH� RI�PRUH

WKDQ�ò�PLOH� WR� WKH� QHDUHVW� VWDWLRQ� RI� D� QRUWK�VRXWKERXQG� VXEZD\� OLQH� DUH� FRPPRQ� DQG

UHVLGHQWV�RIWHQ�UHTXLUH�IHHGHU�EXV�VHUYLFH�WR�UHDFK�WKH�VXEZD\��3DUWLFXODUO\��UHVLGHQWV�VRXWK

RI���WK�6WUHHW� LQ� WKH�(DVW�9LOODJH�DQG�/RZHU�(DVW�6LGH�DUH�EH\RQG�D� UHDVRQDEOH�ZDON� WR�D

VXEZD\� VWDWLRQ�� 7KH� RQJRLQJ� UHYLWDOL]DWLRQ� DQG� JHQWULILFDWLRQ� RI� WKHVH� QHLJKERUKRRGV� ZLOO

LQFUHDVLQJO\�UHTXLUH�EHWWHU�FRQQHFWLRQV�WR�WKH�UDSLG�WUDQVLW�V\VWHP�

8QGRXEWHGO\��LQ�WKH�ODVW�IHZ�\HDUV��1<&¶V�VXEZD\�V\VWHP�EHFDPH�FOHDQHU��VDIHU�DQG�UHOLDEOH

DQG�PDQ\�VWDWLRQV�KDYH�EHHQ�UHVWRUHG� LQ�DQ�DWWUDFWLYH�ZD\��%XW�VWLOO�� ULGLQJ� WKH�VXEZD\� LV

SHUFHLYHG�DV�RQH�RI�WKH�PRUH�XQSOHDVDQW�SDUWV�RI�OLIH�LQ�1<&��PDLQO\�EHFDXVH�RI�WKH�V\VWHP¶V

DJH�� WKH� VXEZD\� LV� YHU\� QRLV\�� DFFHVV� LV� SURYLGHG� RQO\� E\� VPDOO� VWDLUZD\V�� HOHYDWRUV� DQG

HVFDODWRUV�ZHUH�UDUHO\�DGGHG��QR�ZKHHOFKDLU�DFFHVV�H[LVWV�DW�PRVW�VWDWLRQV�DQG�VWDWLRQV�DUH

H[WUHPHO\�KRW�LQ�VXPPHU�

6XUIDFH�WUDQVLW�H[FOXVLYHO\�E\�EXVHV��GRHV�QRW�SURYLGH�DQ�DGHTXDWH�IHHGHU�DQG�GLVWULEXWLRQ�WR

DQG�IURP�VXEZD\�VWDWLRQV��6HUYLFH�LV�H[WUHPHO\�VORZ�GXH�WR�LQWHQVLYH�URDGZD\�WUDIILF�DQG�WKH

YHKLFOHV�DUH�ROG�IDVKLRQHG�KLJK�IORRU��QRLV\��GLHVHO�SRZHUHG�EXVHV�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������([LVWLQJ�3UREOHPV

3DJH������

0DS��������'LVWDQFH�WR�WKH�QHDUHVW�VWDWLRQ�RI�D�QRUWK�VRXWKERXQG�VXEZD\�OLQH

��� ���������VW�6WUHHW

�������� ����������������WK�6WUHHW

�����������������������WK�6WUHHW

�������������������������WK�6WUHHW

���������������WK�6WUHHW

���������QG�6WUHHW

������WK�6WUHHW

���&DQDO�6WUHHW

�:DOO�6WUHHW

%URDGZD\

!�����PLOHV

�����������PLOHV

�������PLOHV

⇒ 3UREOHP�1R������2YHUFURZGHG�/H[LQJWRQ�$YHQXH�6XEZD\

7KH� FDSDFLW\� SUREOHPV� RI�1HZ� <RUN¶V� VXEZD\� V\VWHP� DUH� QRW� VXUSULVLQJ�� LI� RQH� WDNHV� LQWR

DFFRXQW�WKDW�QR�QHZ�OLQHV�KDYH�EHHQ�EXLOW�VLQFH������ZKHQ�WKH�6L[WK�$YHQXH�6XEZD\�ZDV

FRPSOHWHG��,Q�DGGLWLRQ��WKH�FXUUHQW�VXEZD\�V\VWHP��DV�QRZ�FRQILJXUHG��GRHV�QRW�FRUUHVSRQG

LQ�D�VDWLVI\LQJ�ZD\�WR�WKH�WUDYHO�RULJLQV�DQG�GHVWLQDWLRQV�RI�PDQ\�ULGHUV��'HYHORSPHQWV��VXFK

DV� 0LGWRZQ� EHFRPLQJ� D� PDMRU� RIILFH� FHQWHU�� D� IXOO\� GHYHORSHG� 4XHHQV� DQG� QHLJKERUKRRG

UHYLWDOL]DWLRQ�WKDW�KDV�UHVXOWHG�LQ�WKH�FRQVWUXFWLRQ�RI�KXQGUHGV�RI�KLJK�ULVH�UHVLGHQWLDO�WRZHUV

DW�WKH�8SSHU�(DVW�6LGH�RI�0DQKDWWDQ��KDYH�QRW�OHG�WR�FKDQJHV�LQ�1HZ�<RUN¶V�VXEZD\�V\VWHP�

$GGLWLRQDOO\��VLQFH�1HZ�<RUN¶V�VXEZD\�V\VWHP�KDV�EHFRPH�LQFUHDVLQJO\�SRSXODU�DQG�WKHUHIRUH

PRUH� XVHG�� FURZGHG� VXEZD\� FDUV� DQG� VWDWLRQV� EHFDPH� HTXDOO\� PRUH� SUHYDOHQW�� $V� D

FRQVHTXHQFH�� WKH� 0HWURSROLWDQ� 7UDQVSRUWDWLRQ� $XWKRULW\� �07$�� VWDWHG� WKDW� ³WKH� VXEZD\



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������([LVWLQJ�3UREOHPV

3DJH������

V\VWHP�KDV�EHFRPH�WKH�YLFWLP�RI�LW¶V�RZQ�VXFFHVV�´1

7KH� /H[LQJWRQ� $YHQXH� ,57� ���� ��� DQG� �� WUDLQV�� LV� QRZ� WKH� VXEZD\� OLQH� ZLWK� WKH� KLJKHVW

ULGHUVKLS� DQG�ZLWK� WKH�PRVW� SUREOHPV� LQ� WHUPV� RI� RYHUFURZGLQJ�� &RPSDUHG�ZLWK� WKH� %07

6\VWHP� �1� DQG� 5� WUDLQV��� ZKLFK� VHUYHV� WKH� VDPH� JHQHUDO� DUHD� VRXWK� RI� &HQWUDO� 3DUN�� WKH

/H[LQJWRQ�$YHQXH�,57�FDUULHV�DOPRVW�����PRUH�SDVVHQJHUV�VRXWK�RI���UG�6WUHHW�

7KLV� LV� REYLRXVO\� D� UHVXOW� RI� WKH� IDFW� WKDW� WKH� /H[LQJWRQ�$YHQXH� /LQH� LV� WKH� ILUVW� HDVW� VLGH

WUDQVLW� OLQH� HQFRXQWHUHG� ZKHQ� WUDYHOOLQJ� ZHVW� IURP� WKH� KXJH� UHVLGHQWLDO� DUHDV� ORFDWHG

SULQFLSDOO\�HDVW�RI�7KLUG�$YHQXH�LQ�0DQKDWWDQ�2�)XUWKHUPRUH�LW�LV�H[SHFWHG�WKDW�WKH�SURSRVHG

FRQQHFWLRQ�RI�WKH�/,55�WR�*UDQG�&HQWUDO�7HUPLQDO�ZLOO�DGG��������GDLO\�ULGHUV�WR�WKH�DOUHDG\

FRQJHVWHG�/H[LQJWRQ�$YHQXH�VXEZD\V�

2YHUFURZGLQJ�RI�WKH�/H[LQJWRQ�,57�PRVWO\�RFFXUV�GXULQJ�WKH�$0�DQG�30�SHDN�SHULRGV��'XULQJ

WKLV� SHULRG�� ���� RI� WKH� VRXWKERXQG� �� DQG� �� H[SUHVV� WUDLQV� DUH� ILOOHG� RYHU� 07$� FDSDFLW\

JXLGHOLQHV� DW� *UDQG� &HQWUDO� 7HUPLQDO�� ZKLOH� MXVW� RYHU� ���� RI� ORFDO� �� WUDLQ� FDUV� DUH� RYHU

FDSDFLW\�3�2YHUFURZGHG�WUDLQV�QRW�RQO\�UHVXOW�DQ�LQFRQYHQLHQW�ULGH��LW�DOVR�SURYLGHV�D�KLJKHU

ULVN�RI�SDVVHQJHU�VXEZD\�DFFLGHQWV�DW�VXEZD\�VWDWLRQV�DQG�FDXVH�GHOD\V�ZLWK�WUDLQ�TXHXLQJ

DQG�EXQFKLQJ�

⇒ 3UREOHP�1R�����/RQJ�:DON�WR�6XEZD\

0RVW�HDVW�VLGH�UHVLGHQWV�IDFH�ORQJ�ZDONV�ZKHQ�WKH\�ZDQW�WR�UHDFK�WKH�UDSLG�WUDQVLW�V\VWHP�

7KH� UHTXLUHG� FURVVWRZQ� WULSV� WR� UHDFK� WKH� /H[LQJWRQ� $YH� 6XEZD\� DUH� QRW� VXIILFLHQWO\� ZHOO

VHUYHG� E\� EXVHV�� 2IWHQ� WD[LV� VXEVWLWXWH� IRU� WUDQVLW� VHUYLFH� LQ�PDQ\� SODFHV�� SDUWLFXODUO\� LQ

KLJKHU�LQFRPH�DUHDV�RI�WKH�8SSHU�(DVW�6LGH�

������������������������������������������

1�=XSDQ�:HEHU��������S���
2�1<&7������D��S���
3�1<&7������D��S����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������([LVWLQJ�3UREOHPV

3DJH������

⇒ 3UREOHP�1R�����6ORZ��2YHUFURZGHG�DQG�8QUHOLDEOH�%XV�6HUYLFH

7KH�XQGHUVXSSO\�RI�WUDQVLW�RQ�WKH�(DVW�6LGH�DOVR�UHVXOWV�LQ�FURZGHG�SHDN�KRXU�EXVHV��1RUWK�

VRXWK�EXV� URXWHV�DUH�HVSHFLDOO\� FURZGHG�ZLWK�PDQ\�VWDQGHHV�� HYHQ� WKRXJK� VHUYLFH� LV� YHU\

IUHTXHQW��%HFDXVH�RI�VWUHHW�OHYHO�FRQJHVWLRQ�GXULQJ�SHDN�SHULRGV��EXV�VSHHGV�DUH�YHU\�VORZ�

'XULQJ�WKH�SHDN��DYHUDJH�QRUWK�VRXWK�EXV�VSHHGV�DUH�EHWZHHQ���WR���PSK��*HQHUDOO\��EXV

UXQQLQJ� WLPHV� LQ�1HZ�<RUN� LQFUHDVH�RQ�DYHUDJH�E\����� LQ�SHDN�KRXUV�DQG�XS� WR�����RQ

VRPH�URXWHV�ZLWK�VSHFLILF�WUDIILF�SUREOHPV�4�$GGLWLRQDOO\��EXV�EXQFKLQJ�GXULQJ�WKH�SHDN�KRXUV

ZLWK�D���PLQXWH�KHDGZD\�UHVXOWV�LQ�VHUYLFH�JDSV�RI�WKH�0����5

⇒� 3UREOHP� 1R� �� �� ,QFRQYHQLHQW� ,QWHUIDFHV�� /LPLWHG� 0RELOLW\� IRU� WKH� 'LVDEOHG�

8QSOHDVDQW�$WPRVSKHUH��DQG�ODFN�RI�WUDYHO�HQMR\PHQW

6XEZD\�EXV�LQWHUIDFHV�LQ�WKH�6WXG\�$UHD�DUH�EDGO\�SODQQHG��([LWLQJ�IURP�D�VXEZD\�VWDWLRQ�

LW�LV�RIWHQ�GLIILFXOW�WR�ILQG�DQG�UHDFK�WKH�FORVHVW�EXV�VWRS��6WRSV�RIWHQ�GLVDSSHDU�LQ�FURZGHG

VLGHZDONV�

/LPLWHG�DWWHQWLRQ�KDV�EHHQ�JLYHQ�WR�UHEXLOGLQJ�1HZ�<RUN¶V�ROG�VXEZD\�VWDWLRQV�IRU�ZKHHOFKDLU

DFFHVVLELOLW\�LQ�QHDU�WHUP�GXH�WR�H[WUHPHO\�KLJK�FRVW��7KHUHIRUH��HIIRUWV�WR�LPSURYH�WKH�XVH�RI

SXEOLF�WUDQVLW�IRU�WKH�GLVDEOHG�LV�FRQFHQWUDWHG�RQ�EXV�VHUYLFH��$OWKRXJK�DOO�07$�EXVHV�KDYH

EHHQ� HTXLSSHG� ZLWK� ZKHHOFKDLU� OLIWV� DOORZLQJ� GLVDEOHG� SHUVRQV� WR� XVH� SXEOLF� WUDQVLW�� WKLV

PRELOLW\�VXSSRUW�IRU�SHUVRQV�LQ�ZKHHOFKDLUV�LV�VWLOO�QRW�DGHTXDWH�

1H[W� WR�EHLQJ� WLHG� WR� WKH� VORZHVW� WUDQVLW� V\VWHP� LQ�1<&�� WUDYHOLQJ� E\�07$�EXVHV� SURYLGHV

VHYHUDO�PRUH�GLVDGYDQWDJHV�IRU�SHUVRQV�XVLQJ�ZKHHOFKDLUV��%RDUGLQJ�DQG�DOLJKWLQJ�WLPHV�DUH

H[WUHPHO\�KLJK��7R�ERDUG�D�ZKHHOFKDLU�RQ�1HZ�<RUN�EXVHV��YLUWXDOO\�DOO�RI�WKHP�KLJK�IORRU��

WKH�GULYHU�KDV�WR�JR�WR�WKH�EDFN�GRRU�DQG�RSHUDWH�WKH�ZKHHOFKDLU� OLIW��3LFWXUH�$SSHQGL[�$��

7KLV� ��� VHFRQG� SURFHGXUH� QRW� RQO\� H[WHQGV� WUDYHO� WLPH� IRU� DOO� SDVVHQJHUV�� EXW�PDNHV� WKH

SHUVRQ�LQ�WKH�ZKHHOFKDLU� IHHO�XQFRPIRUWDEOH��UHDOL]LQJ�WKDW�HYHU\ERG\� LQ�WKH�EXV� LV�ZDLWLQJ

IRU�KLV�KHU�ERDUGLQJ��1R�ZRQGHU�WKHQ�WKDW�VRPH�GLVDEOHG�SHUVRQV�DYRLG�XVLQJ�SXEOLF�WUDQVLW

DW�DOO��DFFHSWLQJ�WKH�UHGXFWLRQ�RI�WKHLU�PRELOLW\�6

������������������������������������������

4�1<&7��������S���
5�1<&7������D��S����
6�0LULDP�)LVKHU����������
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&KDSWHU���������([LVWLQJ�3UREOHPV

3DJH������

,Q� 1<&�� LQWULQVLF� WUDYHO� FRPSRQHQWV�� VXFK� DV� HQMR\LQJ� WKH� ULGH�� DUH� QRW� RIWHQ� FRQVLGHUHG�

7KRXJK�VHDWLQJ� LQ�EXVHV�ZDV�PRGLILHG� WR� LPSURYH�ZLQGRZ�YLHZV� IRU�SDVVHQJHUV�� WKH�VHDWV

DUH� QRZ� FORVHU� WRJHWKHU� DOORZLQJ� OHVV� URRP� IRU� WKH� ULGHU�� 7R� SURYLGH� IDVW�� UHOLDEOH� DQG

FRQYHQLHQW� VXUIDFH� WUDQVLW� ZKHUH� SDVVHQJHUV� DUH� DEOH� WR� HQMR\� WKH� DWWUDFWLYHQHVV� RI

0DQKDWWDQ¶V�VWUHHWV��DQG� IHHO�DV� LI� WKH\�ZHUH�RXWVLGH�RQ� WKHLU�ZD\� WR�ZRUN�� LV�D�SURPLVLQJ

ILUVW�VWHS�WR�D�PRUH�OLYDEOH�FLW\�

����� +LJK�7UDIILF�9ROXPHV

$OWKRXJK�PRVW�0DQKDWWDQ� UHVLGHQWV� GR� QRW� XVH� SULYDWH� FDUV� WR� JHW� DURXQG��PDQ\� RI� WKHLU

VWUHHWV�DUH�FRQJHVWHG�DQG�EORFNHG��%HVLGHV������WR�����ZKLFK�DUH�WUXFNV��WKH�PDMRULW\�RI

SULYDWH� YHKLFOHV� FRPHV� IURP�RWKHU� SDUWV� RI� WKH�0HWURSROLWDQ�$UHD� OLNH� /RQJ� ,VODQG� RU� 1HZ

-HUVH\��&XUUHQWO\�PRUH�WKDQ�RQH�PLOOLRQ�YHKLFOHV�HQWHU�0DQKDWWDQ�SHU�GD\�7

7KHUHIRUH� (DVW� 5LYHU� FURVVLQJV� UHVXOW� LQ� PDMRU� WUDIILF� FRQJHVWLRQ� LQ� WKH� 6WXG\� $UHD�� 7KH

IROORZLQJ�ORFDWLRQV�H[SHULHQFH�FRQJHVWLRQ�WKURXJKRXW�WKH�GD\�

• 7KH� 4XHHQVERUR� %ULGJH� �4%%�� SURGXFHV� FRQJHVWLRQ� RQ� 6HFRQG� $YHQXH� IRU� XS� WR� ��

EORFNV��7R�D�OHVVHU�H[WHQW��)LUVW�DQG�<RUN�$YHQXH�DUH�VLPLODU�DIIHFWHG�

• 7KH�4XHHQV�0LGWRZQ�7XQQHO��407��YLFLQLW\�LQFOXGLQJ�6HFRQG�DQG�7KLUG�$YHQXH�DV�ZHOO�DV

��WK�DQG���WK�6WUHHWV�DUH�WURXEOHVRPH�DUHDV�

• 7KH�YLFLQLW\�RI�WKH�(DVW�5LYHU�EULGJHV�LQ�/RZHU�0DQKDWWDQ�DQG�WKH�/RZHU�(DVW�6LGH��L�H��

WKH�%URRNO\Q��0DQKDWWDQ�� DQG�:LOOLDPVEXUJ�%ULGJHV��� SDUWLFXODUO\�&KDPEHUV�6WUHHW� DQG

'HODQFH\�6WUHHW�DUH�FKURQLFDOO\�FRQJHVWHG�

)XUWKHUPRUH��&DQDO�6WUHHW�FRQQHFWLQJ�WKH�0DQKDWWDQ�%ULGJH�ZLWK�WKH�+ROODQG�7XQQHO��RIWHQ

H[SHULHQFHV�JULGORFN�FRQGLWLRQV�WKURXJKRXW�WKH�GD\�

������������������������������������������

7�1<&7��������S���I��



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������([LVWLQJ�3UREOHPV

3DJH������

$V�GLVWLQFW�IURP�JULGORFN�ORFDWLRQV�DW�EULGJHV�DQG�WXQQHOV��KLJK�WUDIILF�YROXPH�FRPELQHG�ZLWK

KLJK�SHGHVWULDQ�DFWLYLW\�FRQWULEXWHV�WR�WKH�FRQJHVWLRQ�DORQJ�PRVW�DYHQXHV�DQG�PDMRU�FURVV

VWUHHWV�WKURXJKRXW�WKH�6WXG\�$UHD�

7KLV�FRQJHVWLRQ�LV�QRW�RQO\�FDXVHG�E\�VXEVWDQWLDO�YHKLFXODU�YROXPHV��EXW�DOVR�EHFDXVH�RI�WKH

RFFXUUHQFH� RI� GRXEOH�SDUNLQJ� DQG� WKH� KHDY\� SHGHVWULDQ� WUDIILF� DW� PDQ\� ORFDWLRQV� 8

$GGLWLRQDOO\��WKH�KLJK�YROXPHV�RI�WD[LV��IUHTXHQWO\�ORDGLQJ�DQG�GLVFKDUJLQJ�SDVVHQJHU�RQ�WKH

VWUHHW�� FRQWULEXWH� WR� WKLV� FRQGLWLRQ�� +RZHYHU�� IRU� H[LVWLQJ� FKDRWLF� WD[L� EHKDYLRU� RQ� WKHVH

VWUHHWV��0DQKDWWDQLWWHV�KDYH�RQO\�WKHPVHOYHV�WR�EODPH�

⇒ 3UREOHP�1R�����+LJK�3ROOXWLRQ

$OWKRXJK�DLU�TXDOLW\�FRQGLWLRQV� LQ�1HZ�<RUN�&LW\�DUH� LPSURYLQJ�� OHYHOV�RI� FDUERQ�PRQR[LGH

DQG�SDUWLFXODWH�PDWWHU�DUH�VWLOO�ZRUULVRPH�DQG�R]RQH�OHYHOV�DUH�XQDFFHSWDEOH��7KHUHIRUH��WKH

1HZ� <RUN� 0HWURSROLWDQ� 5HJLRQ� LV� VWLOO� XQDEOH� WR� DFKLHYH� 1DWLRQDO� $PELHQW� $LU� 4XDOLW\

6WDQGDUGV�� &RQJHVWHG� WUDIILF� RQ� WKH� VWUHHWV� DQG� KLJKZD\V�� DV� ZHOO� DV� JHQHUDO� KLJK� WUDIILF

YROXPHV��FRQWULEXWH�VLJQLILFDQWO\�WR�UHGXFHG�DLU�TXDOLW\� ,Q�1HZ�<RUN�&LW\��IRU�H[DPSOH����WR

���SHUFHQW�RI�&2�HPLVVLRQV�DUH�IURP�PRWRU�YHKLFOHV�9

⇒� 3UREOHP�1R�����7UDIILF�UHODWHG�GHOD\V�WR�WUDQVLW�VHUYLFH

9HKLFXODU�FRQJHVWLRQ�LQ�WKH�VWXG\�DUHD�LV�D�PDMRU�UHDVRQ�IRU�VORZ�DQG�XQUHOLDEOH�EXV�VHUYLFH�

%XVHV�FDXJKW� LQ�WUDIILF�DUH�HVSHFLDOO\�IUXVWUDWLQJ�WR�WKHLU�SDVVHQJHUV��ZKR�GR�QRW�FDXVH�WKH

WUDIILF� MDPV� WKDW� DIIHFW� WKHP� VR� GLUHFWO\�� )XUWKHUPRUH�� PRVW� H[LVWLQJ� EXV� ODQHV� DUH� QRW

DGHTXDWHO\�HQIRUFHG�WR�LQVXUH�IDVW�VHUYLFH�HYHQ�DORQJ�WKHVH�VWUHWFKHV�

������������������������������������������

8�1<&7������D��S����
9�1<&7��������S������



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������([LVWLQJ�3UREOHPV

3DJH������

⇒� 3UREOHP�1R�����'HOD\V�IRU�LPSRUWDQW�WUDIILF

1RUWK�VRXWK�YHKLFXODU� WUDYHO�VSHHGV�RQ�)LUVW�DQG�6HFRQG�$YHQXH�YDU\� IURP���� WR����PSK�

ZKLFK�LV�IDVWHU�WKDQ�WKRVH�H[SHULHQFHG�RQ�)LIWK��3DUN�DQG�0DGLVRQ�$YHQXH�ZKLFK�UDQJH�IURP

��WR���PSK� 10�%XW�VWLOO�JULGORFN�DW�VHYHUDO�ORFDWLRQV�DORQJ�WKH�(DVW�6LGH�GHOD\�LPSRUWDQW�WUDIILF

VXFK�DV�HPHUJHQF\�YHKLFOHV��H[SUHVV�GHOLYHULHV�DQG�RWKHU�WLPH�FULWLFDO�WUDQVSRUWDWLRQ�

⇒ 3UREOHP�1R�����5HGXFHG�6DIHW\

%HVLGHV�D�JHQHUDO�KLJK�ULVN�RI�YHKLFOH�WR�YHKLFOH�DFFLGHQWV�GXH�WR�H[WHQVLYH�WUDIILF�YROXPHV�LQ

WKH�6WXG\�$UHD��KHDY\�WUDIILF�LV�HVSHFLDOO\�GDQJHURXV�IRU�SHGHVWULDQV�DQG�ELF\FOLVWV��$JLWDWHG

GULYHUV� DUH� OHVV� FDUHIXO�� DQG� SHGHVWULDQV� DQG� ELF\FOLVWV� WHQG� WR� UHVSRQG� WR� FRQJHVWLRQ� E\

LJQRULQJ�VLJQDOV�

⇒ 3UREOHP�1R�����/HVV�VSDFH�IRU�ZDONLQJ�DQG�ELNLQJ

)LQDOO\��KLJK�WUDIILF�YROXPHV�RIWHQ�GLPLQLVK�WR�SHGHVWULDQ�DQG�ELF\FOLVW�VSDFH�DQG�DPHQLWLHV

DV�YHKLFOHV�EORFN�SHGHVWULDQ�FURVVLQJV�DQG�ELNH� ODQHV��DQG�JUDYLWDWH�WR� OHVV�FRQJHVWHG�VLGH

VWUHHWV�

������������������������������������������

101<&7������E��S��,��



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������6ROXWLRQV

3DJH������

��� 6ROXWLRQV

,Q� WKLV� FKDSWHU�� WKH� EDVLF� REMHFWLYHV� RI� WUDQVLW� LPSURYHPHQWV� IRU� WKH� 6WXG\� $UHD� DUH

IRUPXODWHG��6XEVHTXHQWO\��WZR�H[LVWLQJ�SURSRVDOV�IRU�LPSURYHPHQWV�DUH�EULHIO\�SUHVHQWHG�

����� 2EMHFWLYHV

2EMHFWLYHV� ZHUH� VXPPDUL]HG� LQ� WKUHH� FDWHJRULHV�� WUDIILF� DQG� WUDQVSRUWDWLRQ�� HFRQRP\� DQG

HQYLURQPHQW�

7UDIILF�DQG�7UDQVSRUWDWLRQ

2EMHFWLYHV� IRU� WUDQVSRUWDWLRQ� DUH� SULPDULO\� HIIRUWV� WR� GHFUHDVH� MRXUQH\� WLPH� RI� WUDQVLW

SDVVHQJHUV��7KHUHIRUH�WUDYHO�WLPH��DFFHVV�WLPH�DQG�UHOLDELOLW\�RI�WUDQVLW�VHUYLFHV�KDYH�WR�EH

LPSURYHG��,QWHUPRGDO�LQWHUIDFHV��VXFK�DV�WKRVH�EHWZHHQ�ZDONLQJ��ELNLQJ�DQG�ULGLQJ�WUDQVLW�DV

ZHOO�DV� FRPSDWLELOLW\� WR�H[LVWLQJ� WUDQVLW�SURSRVDOV� IRU�1HZ�<RUN�&LW\�KDYH� WR�EH� WDNHQ� LQWR

FRQVLGHUDWLRQ�

)XUWKHUPRUH�� WKH� TXDOLW\� RI� WUDQVLW� VHUYLFH� KDV� WR� EH� LPSURYHG�� 7KLV� LQFOXGHV� SDUWLFXODUO\

VWUDWHJLHV�WR�HOLPLQDWH�RYHUFURZGLQJ�RQ�WKH�/H[LQJWRQ�$YHQXH�6XEZD\�DQG�WR�SURYLGH�PRUH

SRSXODU� VXUIDFH� WUDQVLW��$FFHVVLELOLW\� IRU� GLVDEOHG�SHUVRQV��PD[LPXP�SHUVRQDO� VHFXULW\� DQG

FRPIRUW�DV�ZHOO�DV�WUDQVLW�WKDW�SURYLGHV�ULGLQJ�HQMR\PHQW�DUH�RWKHU�LPSRUWDQW�FRPSRQHQWV�RI

D�VXFFHVVIXO�V\VWHP�

7KH� JRDO� LV� WR� VKLIW� ULGHUV� IURP�SULYDWH� FDUV� DQG� WD[LV� WR� WUDQVLW� RU� QRQ�PRWRUL]HG�PRGHV�

'ULYHUV�VKRXOG�EH�DWWUDFWHG�E\�QHZ�WUDQVLW�VHUYLFH�DQG�GLVFRXUDJHG�IURP�FRQWLQXLQJ�WR�GULYH

E\�IXUWKHU�YHKLFXODU�UHVWULFWLRQV�LQ�WKH�6WXG\�$UHD��&RUUHVSRQGLQJO\��WUDIILF�FRQJHVWLRQ�VKRXOG

EH�UHGXFHG�DQG�HQRXJK�URDGZD\�FDSDFLW\�VKRXOG�UHPDLQ�IRU�HVVHQWLDO�WUDIILF��)LQDOO\�WUDQVLW

DQG�WUDIILF�VDIHW\�VKRXOG�EH�PD[LPL]HG�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������6ROXWLRQV

3DJH������

(FRQRP\

1H[W� WR�D�JHQHUDO�FRQWULEXWLRQ� WR�HFRQRPLF�GHYHORSPHQW� LQ�1<&��QHZ�WUDQVLW�VHUYLFH�DORQJ

WKH�HDVW�VLGH�LV�LQWHQGHG�WR�VSHFLILFDOO\�VXSSRUW�ORFDO�EXVLQHVVHV�LQ�WKH�6WXG\�$UHD�

7KH� UHGXFWLRQ� LQ� WKH� RYHUDOO� FRVW� RI� WUDQVSRUWDWLRQ�� LQFOXGLQJ� H[WHUQDO� FRVW�� WKHUHE\

HQFRXUDJLQJ�GLVFUHWLRQDU\�WUDYHO�E\�WUDQVLW��LV�DQRWKHU�LPSRUWDQW�REMHFWLYH�

)LQDOO\��HFRQRPLF�IHDVLELOLW\�DQG�PD[LPXP�RSHUDWLQJ�DQG�FDSLWDO�FRVW�HIIHFWLYHQHVV�VKRXOG�EH

DVFHUWDLQHG�LQ�RUGHU�WR�LQFUHDVH�WKH�OLNHOLKRRG�RI�FRQVWUXFWLRQ�

(QYLURQPHQW

3URSRVHG�VWUDWHJLHV�VKRXOG�UHGXFH�ERWK�DLU�SROOXWLRQ�DQG�HQHUJ\�FRQVXPSWLRQ��)XUWKHUPRUH�

LW�LV�LQWHQGHG�WKDW�FKDQJHV�WR�WKH�WUDQVLW�V\VWHP�SURYLGH�D�PRUH�OLYDEOH�FLW\�LQFOXGLQJ�PRUH

VSDFH�IRU�SHGHVWULDQV�DQG�ELF\FOLVWV�DV�ZHOO�DV�OHVVHQLQJ�QRLVH�LPSDFWV��7KH�SURSRVHG�WUDQVLW

V\VWHP� VKRXOG� FUHDWH� DQ� DHVWKHWLFDOO\� SOHDVLQJ� HQYLURQPHQW� DQG�PDLQWDLQ� DQG�RU� LPSURYH

FRPPXQLW\�DQG�QHLJKERUKRRG�FKDUDFWHU�

)LJXUH��������*RDOV�DQG�2EMHFWLYHV

$��7UDIILF�DQG�7UDQVSRUWDWLRQ

• �'HFUHDVH�MRXUQH\�WLPH�RI�WUDQVLW�SDVVHQJHUV

• �,PSURYH�TXDOLW\�RI�WUDQVLW�VHUYLFH

• �5HGXFH�SULYDWH�YHKLFOH�XVH

%��(FRQRP\

• �6XSSRUW�HFRQRPLF�GHYHORSPHQW

• �5HGXFH�FRVW�RI�WUDQVSRUWDWLRQ

• �(QFRXUDJH�GLVFUHWLRQDU\�WUDYHO�E\�WUDQVLW

• �,QFUHDVH�SRVVLELOLW\�RI�FRQVWUXFWLRQ

&��(QYLURQPHQW

• �5HGXFH�DLU�SROOXWLRQ

• �5HGXFH�HQHUJ\�FRQVXPSWLRQ

• �3URYLGH�D�PRUH�OLYDEOH�FLW\



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������6ROXWLRQV

3DJH������

����� 3URSRVHG�$OWHUQDWLYHV

0RVW� UHFHQWO\�� WZR� PDMRU� SURSRVDOV� KDYH� EHHQ� UHOHDVHG�� 07$¶V� 0(6$� 6WXG\� DQG� 53$¶V

0HWUROLQN�

7KH�0DQKDWWDQ�(DVW�6LGH�$OWHUQDWLYHV�6WXG\

)URP������WR�������WKH�0HWURSROLWDQ�7UDQVSRUWDWLRQ�$XWKRULW\��07$��DQG�LWV�VXEVLGLDU\��1HZ

<RUN�&LW\�7UDQVLW��1<&7���FDUULHG�RXW�D�VWXG\��DQDO\]LQJ�GLIIHUHQW� LPSURYHPHQW�SRVVLELOLWLHV

IRU�0DQKDWWDQ¶V�HDVW�VLGH��:LWK�WKLV�VWXG\�WKH�07$�DGGUHVVHG�SUREOHPV�VWHPPLQJ�IURP���

\HDUV� RI� SRRU� WUDQVLW� VHUYLFH� LQ� WKH� DUHD�� 7KLV� ����� PLOOLRQ� ³0DQKDWWDQ� (DVW� 6LGH� 7UDQVLW

$OWHUQDWLYHV´��0(6$��6WXG\�ZDV�QRW�RQO\�DQ�DQDO\VLV�RI�WUDQVSRUWDWLRQ�DOWHUQDWLYHV��EXW�DOVR

D�0DMRU�,QYHVWPHQW�6WXG\��0,6��LQFOXGLQJ�D�'UDIW�(QYLURQPHQWDO�,PSDFW�6WDWHPHQW��'(,6�

DV� WKH� HQG� SURGXFW�� 7KH� '(,6� ZLOO� GHVFULEH� WKH� /RFDOO\� 3UHIHUUHG� $OWHUQDWLYH� �/3$�� DV

SURSRVHG�LQ�WKH�UHJLRQ¶V�/RQJ�5DQJH�3ODQ���

0(6$� ORRNHG�DW�D�VWXG\�DUHD� WKDW� LQFOXGHG�DOPRVW�DOO� RI� /RZHU�0DQKDWWDQ�� WKH�HQWLUH�HDVW

VLGH�RI�0DQKDWWDQ��HDVW�RI��WK�$YHQXH��DQG�D�VPDOO�VRXWKHUQ�SDUW�RI�7KH�%URQ[��)RU�WKLV�DUHD�

D�VHOHFWLRQ�RI�DOWHUQDWLYHV�IRU�WUDQVLW�LPSURYHPHQW�ZDV�FDUULHG�RXW���$IWHU�D�FRPSLODWLRQ�RI�D

PXOWLSOLFLW\�RI�DOWHUQDWLYHV�DQG�WKHLU�SXEOLF�SUHVHQWDWLRQ��RQO\�WKUHH�DOWHUQDWLYHV�LQ�DGGLWLRQ�WR

WKH�³1R�%XLOW´�RSWLRQ�ZHUH�SURSRVHG��$Q�LQLWLDO�/57�DOWHUQDWLYH�DORQJ�)LUVW�RU�6HFRQG�$YHQXH

IDLOHG� WR� EH� IXUWKHU� GHYHORSHG� GXH� WR� RSSRVLWLRQ� RI� 8SSHU� (DVW� 6LGH� UHVLGHQWV� ZKR� ZHUH

FRQFHUQHG�DERXW�WUDIILF�GLYHUVLRQ�LQ�WKRVH�WKRURXJKIDUHV��

������������������������������������������

��1<&7������D��S���

��1<&7������D��S���

��,QWHUYLHZ�&DILHUR���������



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������6ROXWLRQV

3DJH������

0DS��������7KH�0(6$�$OWHUQDWLYHV

7KH�760�$OWHUQDWLYH

7KH�760�$OWHUQDWLYH�FRQWDLQV� WKUHH�PDMRU� WUDQVLW�HOHPHQWV��/H[LQJWRQ�$YHQXH� ,57� VXEZD\

OLQH� VWDWLRQ� ³GZHOO� WLPH´� LPSURYHPHQWV�� WKH� LPSOHPHQWDWLRQ� RI� EXV� SULRULW\� ODQHV�� FDOOHG

³1HZ� <RUN� %XV� /DQHV´�� RQ� )LUVW� DQG� 6HFRQG� $YHQXHV� EHWZHHQ� +RXVWRQ� DQG� ��WK� 6WUHHWV�

DQG��IRU�WKH�/RZHU�(DVW�6LGH�VWUHHWV�ZKLFK�DUH�QDUURZ�DQG�RIWHQ�GR�QRW�IROORZ�WKH�WUDGLWLRQDO

QRUWK�VRXWK�JULG²D�VHULHV�RI�QHZ�EXV�URXWHV�DQG�URXWH�PRGLILFDWLRQV�

TSM Alternative      Build Alternative 1         Build Alternative 2

1-Lane Priority
Bus Treatment

Improved
Signals for
Lex Ave
Subway

New York Bus
Lanes

Possible
Extension to
The Bronx

New Subway
Tunnel

Existing
Subway

Possible
Extension to
The Bronx

New Subway
Tunnel

Existing
Subway

Bus
Improve-
ments in
LES

Bus
Improve-
ments in
LES

East Side
LRT
Shuttle



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������6ROXWLRQV

3DJH������

%XLOG�$OWHUQDWLYH��

%H\RQG� WKH� WUDQVLW� LPSURYHPHQWV� RI� WKH� 760�$OWHUQDWLYH�� WKLV� DOWHUQDWLYH� SURSRVHG� D� QHZ

VXEZD\�EHQHDWK�6HFRQG�$YHQXH�QRUWK�RI���UG�6WUHHW��7KH�/LQH�ZRXOG�UXQ�IURP����WK�6WUHHW

VWDWLRQ� RQ� WKH� /H[LQJWRQ� $YHQXH� YLD� D� FXUYHG� WXQQHO� WR� DSSUR[LPDWHO\� ���WK� 6WUHHW� DQG

6HFRQG�$YHQXH��7KH�OLQH�ZRXOG�WKHQ�IROORZ�6HFRQG�$YHQXH�WR���UG�6WUHHW�DQG�WXUQ�ZHVW� LQ

WKH� H[LVWLQJ� WXQQHO� RI� WKH� 4� �6�� OLQH�� 6HUYLFH� ZRXOG� FRQWLQXH� RQ� WKH� %07� H[SUHVV� WUDFNV

EHQHDWK��WK�$YHQXH�DQG�%URDGZD\�WR�RQH�RI� WKUHH�WHUPLQL��ORZHU� OHYHO�RI�&LW\�+DOO� VWDWLRQ�

:KLWHKDOO�6WUHHW�VWDWLRQ��RU���WK�6WUHHW�VWDWLRQ�LQ�%URRNO\Q��

)LYH� DOO� QHZ� ORFDO� VWDWLRQV� ZRXOG� VHUYH� WKH� QHZ� VXEZD\�� VSDFHG� DSSUR[LPDWHO\� ��� EORFNV

DSDUW�� 7KH\� ZRXOG� EH� ORFDWHG� EHWZHHQ� ��WK� DQG� ��QG� 6WUHHWV�� EHWZHHQ� ��UG� DQG� ��WK

6WUHHWV��EHWZHHQ���WK�DQG�MXVW�QRUWK�RI���WK�6WUHHW��EHWZHHQ����WK�DQG����WK�6WUHHWV��DQG

EHWZHHQ����WK�DQG����WK�6WUHHWV�

%XLOG�$OWHUQDWLYH��

,Q�DGGLWLRQ�WR�WKH�HOHPHQWV�FRQWDLQHG�LQ�%XLOG�$OWHUQDWLYH����/57�VHUYLFH�IRU�WKH�/RZHU�(DVW

6LGH� DQG� /RZHU� 0DQKDWWDQ� ZHUH� DGGHG�� 7KH� EDVLF� DOLJQPHQW� RI� WKH� SURSRVHG� /RZHU

0DQKDWWDQ�/57�6KXWWOH�LV�GHVFULEHG�XQGHU�&KDSWHU�������([LVWLQJ�3ODQV�IRU�1HZ�<RUN�&LW\�

)RU�WKLV�/57�OLQH��D�GRXEOH�WUDFN�DOLJQPHQW�ZDV�FKRVHQ��)RU�PRVW�RI�LWV�URXWH��WKH�/57�ZRXOG

UXQ�RQ�QRQ�H[FOXVLYH�WUDFNV��VKDULQJ�WKH�URDG�ZLWK�RWKHU�YHKLFXODU�WUDIILF��5HPDLQLQJ�URXWH
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3.4 The East Side LRT Line 

The key feature of the proposals for additional surface 

public transit on Manhattan’s East Side examined in this 

study is the implementation of improvements in a 

north/south direction. Special emphasis is given to 

better access and transfers to and from existing rapid 

transit lines that serve the two principal cores of 

Manhattan’s CBD - Midtown and Lower Manhattan. Due 

to the existing patterns of roadways, the range of 

alternatives north of 14th Street is limited for practical 

reasons to variations along First and Second Avenue, 

the only continuous Avenues through the center of the 

Study Area. Since Manhattan’s geography extends to 

the east between Canal and 14th Street, and an 

irregular older street grid exists south of Houston 

Street, planners are confronted with an increased need 

for crosstown routings and numerous alignments are 

possible. 

 

Building on MTA´s innovative proposal for a Lower East 

Side LRT Shuttle (see Chapter 3.3, Segment 2 in Map 

3.4-1), an East Side LRT Line would represent an 

extension northward to 125th Street in Harlem, along the 

same alignment where the MTA proposal offers 

dedicated bus lanes (Segment 1). The obvious 

advantage of this LRT extension would be the 

implementation of a single homogeneous transit system 

that serves the entire East Side instead of the three 

different modes proposed in MTA’s MESA study. 

Map 3.4-1: Segments of the  
East Side LRT Line 
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This research study concentrates on LRT concepts for Segment 1 of the East Side LRT Line 

on First and Second Avenue. Specific alignments for the connection to the East Side LRT 

Shuttle (Segment 3) and their variations along Allen or Chrystie Street are not addressed and 

analyzed. Furthermore, variations on MTA’s Lower East Side LRT Shuttle are possible. In 

particular, the costly connections to the Chambers Street subway station could be avoided if 

an all-surface alignment serving Chinatown were selected. Consequently, the LRT running 

time calculations provided for the area south of Houston Street are rough estimates. 

 

Table 3.4-1: East Side LRT Line, Length of Segments 
 

East Side LRT Segments Length in 
Miles 

Length in  
km 

Segment 1:   
Houston Street - 125th Street 6.2 10.0 

Segment 2:   
Lower East Side LRT Shuttle 4.6 7.4 

Segment 3:   
Canal to Houston Street via Allen or Chrystie 
St. 

0.6 1.0 

The East Side LRT Corridor:   
Southern part of Segment 2 to Canal Street, 
Segment 3 and Segment 1 to 125th Street 

8.6 13.8 

 

Light Rail Vehicles for Manhattan’s East Side 

The East Side LRT Line represents a completely new system in an urban application with 

speeds below 30 mph (50 km/h) which does not operate with heavy LRVs (buff strength 

requirements) or existing high platform stations. Therefore the opportunity to introduce 

state-of-the-art 100% Low Floor LRVs to North America should be considered. Without 

endorsing a specific product, technical specifications of Adtranz (DaimlerChrysler Rail 

Systems) latest vehicle, the “Incentro Type AT 8/7 L” LRT were chosen for this case study 

to represent a typical modern 100 % Low Floor LRV.  
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With a length of 166 feet (50.6 m) and a width of 8.7 feet (2.65 m), a single articulated 

vehicle provides 126 seats and up to 352 standees for a maximum capacity of 478 

passengers. Altogether eight entrances ensure rapid discharging and boarding of passengers 

and help to reduce station dwell times. 

Car floor height at entrances is 350 mm (13.8 inches) permitting convenient wheelchair 

access. To reduce vehicle costs, uni-directional vehicles can be used. With a minimal turning 

radius of 15 m (46 feet), these vehicles can be operated at any street in the Study Area that 

is selected for LRT turnback tracks. Alternatively, bi-directional vehicles can be used reducing 

track construction cost. 

Headway and Capacity 

A proposed five minute headway in peak hours results in a capacity of 5,736 pphpd 

(passenger per hour per direction). The maximum possible capacity with a headway of 90 

seconds is theoretically as high as 19,120 pphpd. Off-peak, a five minute headway would 

result in a seated capacity of 1,512 pphpd. 

Station design 

Stations will require at least a 166 feet (50.6 m) platform to accommodate one LRV. Between 

Houston and 125th Street, where the uniform Manhattan street grid is in place, each station 

will require almost an entire block with 206 feet (63 m). This leaves enough sidewalk space 

(15 feet, 4.6 m) on each side of a block (35.5 feet, 10.8 m) for pedestrians to cross the 

Avenues in front or behind an LRV stopping at a station or a red traffic  signal. Besides high 

capacities, long LRVs provide faster discharging and boarding times (reducing running times) 

as well as less walking for passengers.  

Platform heights for 100% Low-Floor LRVs of 350 mm are a little higher than a typical curb. 

While boarding from street level is theoretically possible, this would only be needed for 

emergencies. 

Stop Frequency 

Independent from the actual alignment, an optimal stop frequency of the East Side LRT Line 

is discussed in this subchapter. This information can be used for further refinement of travel 

time estimates for each alignment alternative. 
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Top priority in establishing a stop frequency for a transit system is the reduction of the 

average passenger journey time. Journey time composed of three elements: access time to 

and from the transit system, waiting time at the station and riding time. The waiting time is 

independent from the stop frequency; it depends only on the service frequency. Therefore, 

with regard to access time, one has to balance two contradicting objectives: To decrease 

the access time, additional stops are desired, but this results in a longer riding time. 

The regular street grid of Manhattan north of Houston Street allows the description of this 

contradiction in a simplified model (Appendix C) which offers a theoretical optimization for the 

journey time. Furthermore, it is important to take into account the subjective (i.e. perceived) 

journey time, which is generally higher for access time (walking) than for more convenient 

riding time. 

The average trip length of M15 bus riders is 13 stops or about 35 blocks based on ridership 

surveys. This number is confirmed by a logical explanation of transit trips along the East Side: 

The two business concentrations, Lower Manhattan and Midtown, are about 70 blocks apart. 

It is another 70 blocks from Midtown to the north-east end of Manhattan. Neglecting the 

Upper East Side residents commuting to Lower Manhattan, who use the faster subway, the 

number of 30 to 40 blocks is about the average commuting distance of all East Side residents. 

Figure 4.3-1 shows the average subjective journey time for a 35 block length trip with a 

factor of 1.5 for the subjectively longer access (walking) time and a relatively high station 

dwell time of 20 seconds. The minimum journey time is registered with a stop frequency of 4 

blocks. A frequency of 5 or 6 blocks takes only slightly longer, though the advantage of a 4 

block frequency increases with lower station dwell times. Lower dwell times occur because a 

lesser amount of riders board or leave an LRV at each station with more stops given a fixed 

number of projected passengers. As average station dwell times are likely to be lower with 

the proposed multiple entrance LRVs, the theoretical 4 block frequency was chosen. With a 

10 second dwell time, this frequency would be favorable even for a subjectivity factor of one. 
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As shown In Map 3.4-2 and 3.4-3, minor stops (stations in blue without a name) on the basis 

of this theoretical number were added to necessary stops (e.g. at major crosstown streets 

and subway interfaces). In this way, 36 stops were designated along the 6.2 miles (10 km) 

stretch between 125th Street and Houston Street: 17 between Houston and 63rd Street and 

19 between 63rd and 125th Street. This represents an average stop frequency of 3.5 blocks or 

920 feet (280 meters). This relatively high LRT stop frequency takes into consideration an 

urban application of LRT through high density areas. Latest LRT developments in Europe also 

tend to have higher stop frequencies responding to the importance of subjective journey 

time.1  

Without preference for a specific alignment on First or Second Avenue, stations in Map 3.4-2 

and 3.4-3 have been placed along Second Avenue. 

 

                                        

1 VDV, 1997, p. 224 

Figure 3.4-1: Journey Time and Stop Frequency 
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Map 3.4-2 and 3.4-3: Proposed LRT Stations between Houston and 125th Street with 
existing subway lines and stations 
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Ideal LRT Running Times 

Under ideal circumstances, with a station dwell time between 10 to 20 seconds, a service 

acceleration and deceleration of 3 mph/s (1.3 m/s²) and a maximum speed of 30 mph 

(50km/h), the running time along this 6.2 miles (10km) stretch from 125th to Houston Street is 

about 25 to 30 minutes. 

Assuming the same average speed of 12 to 15 mph (20 to 24 km/h) for the 2 miles (3,3 km) 

southern stretch from Houston Street to the southern tip of Manhattan, for which the ideal 

running time is between 8 to 10 minutes, the LRT Line would require 33 to 40 minutes to 

cross Manhattan on the East Side from north end to the southern tip. 

In reality, significantly higher running times are expected in particular because of the high 

density of crosstown streets, each with signaled intersection only 260 feet (80 m) apart from 

each other. 

Ridership Potential 

For establishing the potential number of passengers using the East Side LRT Line, MTA’s 

Distribution/Mode Choice Model for the AM peak period has been used. Manhattan residents’ 

most reasonable origin and destination zones for potential East Side LRT trips were chosen on 

the basis of the available data cells (Table 3.4-2). Additionally, out of the top twenty origin-

destination AM peak pairs for the Lexington Avenue Subway, ridership numbers for those pairs 

for which riding the East Side LRT line would be the better alternative to the subway, have 

been added (Table 3.4-3). 

The busiest location for intra-Manhattan trips (those with origin and destination in 

Manhattan) that might use the East Side LRT is the North Midtown Screenline at 60th street. 

At this location almost 3,800 pphpd might want to use the LRT line for a southbound 

commute. This is more than twice the number of the current M15 AM peak hour volume at 

60th Street. 
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Table 3.4-2: Ridership Estimates for East Side LRT Line 

 

 
Screenline 

 
North Midtown 

60th Street  
 

 
South Midtown  

23rd Street 

 
Lower Manhattan  

Canal Street 

Destination Zones

Origin Zones

 

 

   

Description Southbound trips 
starting in Upper East 
Side north of 60th 
Street going to East 
Midtown south of 60th 
Street, the East Village 
or the Lower East 
Side. 

Northbound trips 
starting in the Lower 
East Side, East 
Village and East 
Midtown south of 23rd 
Street going to East 
Midtown north of 23rd 
Street.  

Southbound trips 
starting in East 
Midtown south of 42nd 
Street, the East 
Village and the Lower 
East Side going to 
Lower Manhattan. 

 
Peak Hour1 Person 
Trip by Auto 

 
856 

 
277 

 
521 

 
Peak Hour1 Person 
Trip by Transit  

 
2939 

 
1401 

 
2027 

 
Peak Hour1 Person 
Trip Total 
 

 
3795 

 
1679 

 
2547 

 

1 Calcu la ted f rom 2 hour  peak per iod  data .  Peak hour data  o f  60 th Street Screenl ine showed that about 70% of 
peak per iod vo lumes took p lace dur ing the peak hour .   
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Table 3.4-3: Potential LRT Trips with Non-Manhattan Origins 

Trip Origin Trip Destination AM Peak Hour  
Trips* on Lexington 

Avenue Subway 

Estimated 
Percentage of trips 
changing to ES LRT 

LRT Ridership 
Potential 

Queens  East Midtown  9,826 30% 2,947 

Queens  Upper East Side 5,040 30% 1,512 

Brooklyn  Lower East Side 3,240 80% 2,592 

* 40% o f  Peak  Per iod  Vo lumes  (3  

hours) 

   

 

Additionally, a potential ridership of 3,000 pph, deduced from Lexington Avenue subway trips, 

is concentrated in the same general area. This number results from trips starting in Queens 

and having destinations in East Midtown. These travelers use the Lexington Avenue subway 

north/south travel on Manhattan’s East Side after crossing the East River westbound with 

another subway line, either the No.7, E, F, N, R, or S train. It is estimated that about 30% of 

these transferees, the LRT Line would be preferred if an adequate interface is provided. 

Unfortunately this data sources does not permit making estimates of expected ridership 

volumes at specific locations and about the distribution in each direction. 

Together with the information about other volumes in Table 3.4-2 and 3.4-3, ridership 

estimates make a strong case for the East Side LRT Line and highlight the importance of 

flexibility to provide even higher transit capacity. As previously shown, this LRT Line could 

have a capacity of up to 19,120 pphpd. 

Storage and Maintenance Facility 

The existing MTA bus facility at 126th Street between First and Second Avenue would be a 

possible location for East Side LRT storage and maintenance facility. By expending along the 

entire block between 126th and 127th Street, a parcel of land of 100,000 feet² (9,150 m²) is 

created, big enough to store up to 30 LRVs adjacent to a maintenance building. 
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)XUWKHU� VRXWK�� WKH�HQWUDQFH� IURP�6HFRQG�$YHQXH� WR� WKH�4XHHQV�0LGWRZQ�7XQQHO� �407��DW

��WK�6WUHHW�LV�DQRWKHU�FRQVLGHUDEOH�WUDIILF�JHQHUDWRU�WKRXJK�OHVV�FULWLFDO�WKDQ�WKH�4XHHQVERUR

%ULGJH�DUHD��7KLV�LV�GXH�WR�WKH�IDFW�WKDW�WKHUH�LV�QR�H[LW�RQ�6HFRQG�$YHQXH��7KH�WZR�HDVWHUQ

WUDIILF�ODQHV�DUH�XVHG�IRU�WUDIILF�WXUQLQJ�HDVW�WR�WKH�WXQQHO��WKH�UHPDLQLQJ�ILYH�ODQHV�FRQWDLQ

WKH�VRXWKERXQG�WKURXJK�WUDIILF��(DVWERXQG�WUDIILF�RQ���WK�6WUHHW�FURVVHV�6HFRQG�$YHQXH�DQG

HLWKHU�FRQWLQXHV�RQ���WK�6WUHHW�RU�HQWHUV�WKH�WXQQHO�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH �)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

7XUQLQJ�9ROXPHV

,Q�DGGLWLRQ�WR�DOUHDG\�SURYLGHG�GDWD�RQ�WUDIILF�YROXPHV�RQ�)LUVW�DQG�6HFRQG�$YHQXH��&KDSWHU

������ LQIRUPDWLRQ� DERXW� WXUQLQJ� YROXPHV� DORQJ� WKHVH� DYHQXHV� ZDV� REWDLQHG� E\� VHYHUDO

(QYLURQPHQWDO�,PSDFW�6WDWHPHQWV��(,6��VXFK�DV�WKH������%HDU�6WHDUQV�'(,6��WKH��������QG

6WUHHW� /57� )(,6� DQG� WKH� ����� 1HZ� <RUN� +RVSLWDO� )(,6� �7DEOH� ������ DQG� �������� 7KH

FRPELQHG�GDWD�RI�DOO�WKUHH�VWDWHPHQWV�ZHUH�GHILQHG�DV�WKH�5HSUHVHQWDWLYH�7XUQLQJ�0RYHPHQW

�570��IRU�WKH�HQWLUH�$OLJQPHQW�$QDO\VLV�$UHD�

7DEOH��������9ROXPHV��1RUWK��DQG�7XUQLQJ�9ROXPHV��(DVW�DQG�:HVW��RQ��VW�$YHQXH

1994 AM Peak Hour PM Peak Hour
42nd Street LRT Line FEIS North West East Total North West East Total

1ST AVE at E 40TH ST 1880 0 0 1880 2150 0 0 2150

1ST AVE at E 42ND ST 525 220 10 755 485 155 30 670

1ST AVE at E 43RD ST 1370 0 40 1410 1395 0 45 1440

1997 AM Peak Hour PM Peak Hour
Bear Stearns DEIS North West East Total North West East Total PM

1ST AVE at E 42ND ST 2350 230 5 2585 2000 155 5 2160

1ST AVE at E 48TH ST 2255 0 155 2410 2400 0 55 2455

1ST AVE at E 49TH ST 2345 205 15 2565 2460 185 35 2680

1993 AM Peak Hour PM Peak Hour
The New York Hospital FEIS North West East Total North West East Total

1ST AVE at E 59TH ST 1913 484 25 2422 2216 485 42 2743

1ST AVE at E 62ND ST 2230 0 203 2433 2752 0 222 2974

1ST AVE at E 63RD ST 2502 130 0 2632 2336 563 2899

Representative Turning

Movement (RTM)

1269 453 1543 434

2Q� ERWK� $YHQXHV� WXUQLQJ� YROXPHV� WR� WKH�ZHVW� DUH� JHQHUDOO\� KLJKHU� WKDQ� WR� WKH� HDVW�� )RU

REYLRXV� UHDVRQV�� WUDIILF� RQ� WKHVH� PRVW� HDVWHUQ� $YHQXHV� LV� PRUH� RULHQWDWHG� WR� WKH� ZHVW�

+RZHYHU�WKLV�DSSOLHV�HYHQ�PRUH�IRU�)LUVW�$YHQXH�ZLWK�OHVV�GHVWLQDWLRQV�RQ�LWV�HDVWHUO\�VLGH�

+LJK� WXUQLQJ�YROXPHV� WR� WKH� HDVW� RQ�6HFRQG�$YHQXH�� HVSHFLDOO\� LQ� WKH� 30�SHDN� KRXU�� DUH

FRQQHFWHG�ZLWK�4XHHQVERXQG�WUDIILF�RYHU�WKH�4%%�DQG�WKURXJK�WKH�407�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ���� )LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

7DEOH���������9ROXPHV��6RXWK��DQG�7XUQLQJ�9ROXPHV��(DVW�DQG�:HVW��RQ��QG�$YHQXH

1994 AM Peak Hour PM Peak Hour

42nd Street LRT Line FEIS South West East Total South West East Total
2ND AVE at E 38TH ST 2290 0 95 2385 2660 0 115 2775

2ND AVE at E 40TH ST 2405 0 160 2565 2625 0 115 2740

2ND AVE at E 42ND ST 2150 225 295 2670 2340 150 310 2800

2ND AVE at E 48TH ST 2732 0 100 2832 2688 0 150 2838

0

1997 AM Peak Hour PM Peak Hour

Bear Stearns DEIS South West East Total South West East Total
2ND AVE at E 42ND ST 2265 260 215 2740 2025 190 150 2365

2ND AVE at E 43RD ST 3050 305 0 3355 2350 95 0 2445

2ND AVE at E 44TH ST 3215 0 155 3370 2355 0 190 2545

2ND AVE at E 45TH ST 3220 325 0 3545 2220 200 0 2420

2ND AVE at E 46TH ST 3320 0 135 3455 2170 0 155 2325

2ND AVE at E 47TH ST 3340 295 0 3635 2050 280 0 2330

2ND AVE at E 48TH ST 3360 0 165 3525 2040 0 150 2190

2ND AVE at E 49TH ST 3098 215 0 3313 1980 230 0 2210

1993 AM Peak Hour PM Peak Hour

The New York Hospital FEIS South West East Total South West East Total
2ND AVE at E 54TH ST 3554 0 121 3675 1970 0 98 2068

2ND AVE at E 55TH ST 3395 346 0 3741 1889 201 0 2090

2ND AVE at E 56TH ST 3448 0 105 3553 1894 0 133 2027

2ND AVE at E 57TH ST 2668 298 15 2981 1841 213 0 2054

2ND AVE at E 58TH ST 2879 0 28 2907 1962 0 221 2183

2ND AVE at E 59TH ST 2866 0 738 3604 2055 0 776 2831

2ND AVE at E 60TH ST 2643 98 16 2757 1710 114 19 1843

2ND AVE at E 61ST ST 2530 130 0 2660 1518 82 0 1600

2ND AVE at E 62ND ST 2433 0 69 2502 1453 0 338 1791

2ND AVE at E 63RD ST 1855 146 0 2001 1711 152 0 1863

Representative Turning

Movement (RTM)

2643 2412 1907 2920



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

6WUHHW�/D\RXW�RI�)LUVW�DQG�6HFRQG�$YHQXH

$ORQJ�WKH�HQWLUH�OHQJWK�RI�WKH�$OLJQPHQW�$QDO\VLV�$UHD��)LUVW�DQG�6HFRQG�$YHQXH�HDFK�KDYH�D

WRWDO�ZLGWK�RI����� IHHW� �� �����P��� ([FHSW� IRU� WKH� IRXU� ODQH�� HLJKW�EORFN� ORQJ�XQGHUSDVV� LQ

IURQW� RI� WKH� 81� +HDGTXDUWHU� EHWZHHQ� ��QG� DQG� ��WK� 6WUHHW�� )LUVW� $YHQXH� LV� D� FRQWLQXRXV

VHYHQ�ODQH�VWUHHW��)LYH�ODQHV�DUH�UHVHUYHG�IRU�PRYLQJ�WUDIILF��WKH�ZHVWHUQ�FXUE�ODQH�IRU�RQ�

VWUHHW�SDUNLQJ�DQG�WKH�HDVWHUQ�FXUE�ODQH�HLWKHU�IRU�EXV�ODQHV�RU�SDUNLQJ��6LGHZDONV�RQ�ERWK

VLGHV�DUH����IHHW������P��LQ�ZLGWK�

%HWZHHQ���UG�DQG���VW�6WUHHW��6HFRQG�$YHQXH�KDV�WKH�VDPH�VWUHHW�OD\RXW�ZLWK���ODQHV��6RXWK

RI���UG�6WUHHW��ZLGHU�VLGHZDONV�RI������IHHW������P��UHGXFH�WKH�QXPEHU�RI� ODQHV�E\���WR���

7KH� ODQH�RQ� WKH�HDVWHUQ�FXUE�SURYLGHV�RQ�VWUHHW�SDUNLQJ��ZKHUHDV� WKH�RQH�RQ� WKH�ZHVWHUQ

FXUE� LV� UHVHUYHG� IRU�EXV� ODQHV�RU�SDUNLQJ��$GGLWLRQDOO\��D�ELNH� ODQH�KDV�EHHQ� LPSOHPHQWHG

EHWZHHQ���WK�DQG�+RXVWRQ�6WUHHW��OHDYLQJ���ODQHV�IRU�PRYLQJ�WUDIILF��)LJXUH�������

)LJXUH��������([LVWLQJ�6WUHHW�&RQILJXUDWLRQ�RQ��QG�DQG��VW�$YHQXH

:

:

���QG�$YHQXH�DW�6W��0DUN¶V�3ODFH

5UKLS�)RUHFDVW

������(

�VW�$YHQXH�DW�6W��0DUN¶V�3ODFH

�(
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7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

3DUNLQJ

7KH�QXPEHU�RI� OHJDO�RQ�VWUHHW�SDUNLQJ�VSDFHV�DQG�FXUEFXWV�ZDV�REWDLQHG�E\� ILHOG� VXUYH\V�

7KH�UHG�]RQH�EXV�ODQH�LQ�WKH�$OLJQPHQW�$QDO\VLV�$UHD�DORQJ�)LUVW�DQG�6HFRQG�$YHQXH�UXQV

IURP���UG�WR���WK�6WUHHW��$Q�DGGLWLRQDO�FXUEVLGH�EXV� ODQH�RQ�6HFRQG�$YHQXH�UXQV�IURP���WK

6WUHHW�WR���WK�6WUHHW��3HU�DYHUDJH�EORFN��HLJKW�SDUNLQJ�PHWHUV�DUH�LQVWDOOHG��EORFNV�ZLWK�EXV

VWRSV� SURYLGH� �� SDUNLQJ� VSDFHV�� 2Q�VWUHHW� SDUNLQJ� DORQJ� 6HFRQG� $YHQXH� IURP�+RXVWRQ� WR

��UG� 6WUHHW� SURYLGHV�DSSUR[LPDWHO\�����SDUNLQJ� VSDFHV�GXULQJ�SHDN� KRXUV� DQG� ���� GXULQJ

SHULRGV�ZKHQ�WKH�EXV�ODQH�LV�QRW�DFWLYH��)LUVW�$YHQXH�KDV�����VSDFHV�GXULQJ�SHDN�SHULRGV�

RWKHUZLVH�����

%HVLGHV�RQ�VWUHHW�SDUNLQJ��)LUVW�DQG�6HFRQG�$YHQXHV�LQFOXGH�D�QXPEHU�RI�SULYDWH�DQG�SXEOLF

SDUNLQJ�JDUDJHV��0RVW�JDUDJH�HQWUDQFHV�DUH�RQ�FURVV�VWUHHWV�EXW�D�IHZ�DUH�ORFDWHG�RQ�)LUVW

DQG�6HFRQG�$YHQXH��7KHVH�DUH�DFFHVVLEOH�E\�FURVVLQJ�WKH�VLGHZDON�FRPLQJ�IURP�WKH�$YHQXH�

WKHUHIRUH� FXUEFXWV� ZHUH� EXLOW�� 0DS� ������ JLYHV� DQ� RYHUYLHZ� RI� DOO� FXUEFXWV� RQ� )LUVW� DQG

6HFRQG� $YHQXH� LQ� WKH� $OLJQPHQW� $QDO\VLV� $UHD�� 7KH� ORFDWLRQ� RI� FXUEFXWV� LV� DQ� LPSRUWDQW

IDFWRU�EHFDXVH�WKH\�UHSUHVHQW�DGGLWLRQDO� WUDFN�FURVVLQJV�E\�YHKLFOHV��$SSURSULDWH�VROXWLRQV�

DQG�LI�SRVVLEOH�DYRLGDQFH�RI�WKHVH�FURVVLQJV��DUH�LPSRUWDQW�HOHPHQWV�IRU�VXFFHVVIXO�RSHUDWLRQ

RI�/57�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

0DS��������&XUEFXWV�RQ��VW�DQG��QG�$YHQXH

Curbcut

Curbcuts along 1st

and 2nd Avenuue

0DS��������/DQG�8VH�DORQJ�)LUVW�DQG�6HFRQG�$YHQXH

&XUEFXW 'HVFULSWLRQ

�(� 3DUNLQJ

�(� (QWUDQFH�IRU
+RVSLWDO

�(� (QWUDQFH

�(� (QWUDQFH�1<8
0HGLFDO�&HQWHU

�(� 3DUNLQJ

�(� 5DPS�IRU�+RVSLWDO

�:� %LJ�3DUNLQJ
*DUDJH

�:� 3DUNLQJ

�:� 5DSLG�3DUN�*DUDJH

�(� 3DUNLQJ�*DUDJH

�(� 3DUNLQJ

�(� %XVLQHVV�*DUDJH

�(� 0RELO�*DV�6WDWLRQ

�:� (QWUDQFH�0DUOERUR
+RXVH

�:� 3ULYDWH�*DUDJH

�:� 2QH�&DU�3DUNLQJ
/RW

�:� %XVLQHVV�3DUNLQJ



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

/DQG�8VH�3DWWHUQ

,Q�JHQHUDO�ERWK�$YHQXHV�KDYH�D

YHU\� GLYHUVH� ODQG�XVH� SDWWHUQ�

$ERXW� ��� �� RI� WKH� EORFNV

IURQWLQJ� �QG� $YHQXH� DUH� XVHG

IRU� D� PL[WXUH� RI� UHWDLO

EXVLQHVVHV� DQG� UHVLGHQFHV�� $

IXUWKHU������DUH�FDWHJRUL]HG�DV

RIILFH� RU� LQVWLWXWLRQDO� XVH��0RVW

RI� WKH� UHPDLQLQJ� ��� �� DUH

FXOWXUDO�� VSRUW� DQG� UHFUHDWLRQDO

IDFLOLWLHV�

)RU� )LUVW� $YHQXH� D� ORZHU

SHUFHQWDJH�� ������ IRU� UHWDLO�

UHVLGHQFH� EORFNV�� ZDV� QRWHG�

0RUH�EORFNV�DUH�XVHG�IRU�RIILFHV

DQG� E\� LQVWLWXWLRQV� ���� ��� DV

ZHOO� DV� IRU� UHVLGHQWLDO�RQO\

�����FRPSDUHG�WR��QG�$YHQXH�

)LHOG� VXUYH\V� VKRZHG� WKDW� WKH

UHWDLO�UHVLGHQWLDO� XVH� LV� PRUH

OLNHO\� WR� EH� GHOLYHU\� LQWHQVH

�PRUH� JRRGV� PRYHPHQW�� WKDQ

RWKHUV�

)LQDOO\�� WKH� QXPEHU� RI� VWUHHW�

FDIpV�ZDV� FRXQWHG�� �QG� $YHQXH

KDV� ��� DQG� �VW� $YHQXH� RQO\� ��

7KLV�FRQILUPV��QG�$YHQXH�DV�WKH

PRUH�SHGHVWULDQ�IULHQGO\�

Land Use on First and
Second Avenue

Retail Residential Mixture

Culture

Sport, Playground

Park

Institutional

Office

Residential only

Industrial, Traffic Space



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

����� 'HVFULSWLRQ�DQG�,PSDFWV�RI�$OLJQPHQW�$OWHUQDWLYHV

'XH�WR�WKH�QHFHVVDU\�OLPLWDWLRQ�RI�ERWK�WLPH�DQG�UHVRXUFHV�DYDLODEOH�IRU�WKLV�VWXG\��D� ODUJH

QXPEHU�RI�SRVVLEOH�/57�DOLJQPHQWV�DORQJ�)LUVW�DQG�RU�6HFRQG�$YHQXH�ZDV�QDUURZHG�GRZQ

EDVHG�RQ�WKH�IROORZLQJ�FULWHULD�

1.  7KH� (DVW� 6LGH� /57� DOLJQPHQWV� DOWHUQDWLYHV� VKRXOG� UDQJH� EHWZHHQ� EHLQJ� HLWKHU� VHPL�

H[FOXVLYH��ZKHQ�VKDULQJ�WKH�VWUHHW�ZLWK�RWKHU�YHKLFOHV��RU�QRQ�H[FOXVLYH�LQ�D�SHGHVWULDQ

PDOO�� ,Q� WKH� FDVH� RI� D� SDUDOOHO� URDGZD\�� WKH� VWUHHW� ULJKW�RI�ZD\� LV� VHSDUDWHG� E\� D

PRXQWDEOH�FXUE�

 

2.  6HPL�([FOXVLYH�$OLJQPHQWV�VKRXOG�EH�GHVLJQHG� LQ�VXFK�D� IDVKLRQ�VR�DV� WR�PLQLPL]H� WKH

ORVV�RI�URDGZD\�FDSDFLW\� WR�JXDUDQWHH� IUHH� IORZLQJ� WUDIILF�DQG� WKHUHE\�SURYLGH�D�KLJKHU

SRWHQWLDO�VSHHG�IRU�WKH�/57�/LQH�

 

3.  7KH� (DVW� 6LGH� /57� /LQH� VKRXOG� KDYH� GLUHFW� DFFHVV� IURP� DW� OHDVW� RQH� VLGHZDON�� &XUE

WUDQVLWZD\V�FDXVH�IHZHU�WUDIILF�LPSDFWV�DQG�SHGHVWULDQ�YHKLFXODU�VDIHW\�LPSDFWV�WKDQ�GR

IDFLOLWLHV�SODFHG�LQ�WKH�PHGLDQ�RI�D�URDGZD\��)XUWKHUPRUH��DFFHVVLELOLW\�IRU�SDVVHQJHUV�LV

PRUH� FRQYHQLHQW� DQG� WKH� FRVW� RI� FRQVWUXFWLQJ� FXUE� IDFLOLWLHV� LV� OHVV� WKDQ� WKH� FRVW� IRU

PHGLDQ�IDFLOLWLHV�1

 

4.  $�KLJK�SULRULW\� LV�SODFHG�RQ� WKH�DYRLGDQFH�RI� WUDIILF� FURVVLQJ� WKH� ULJKW�RI�ZD\� �9HKLFOHV

DQG�3HGHVWULDQV��

 

5.  &RQWUD�IORZ� ODQHV�ZHUH� QRW� LQFOXGHG� IRU� WKH� RQH�ZD\�SDLU� DOLJQPHQW� GXH� WR� SHGHVWULDQ

VDIHW\�FRQFHUQV�

������������������������������������������

1 
1<&'27��������S������



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

������� $OLJQPHQW�����2QH�:D\�3DLU�$OLJQPHQW

)LUVW� $YHQXH�� 3RVLWLRQLQJ� DORQJ� WKH� HDVWHUQ� FXUE� RI� )LUVW� $YHQXH� DSSHDUV� PRUH� SUDFWLFDO

UHJDUGLQJ�WKH�5HSUHVHQWDWLYH�7XUQLQJ�0RYHPHQWV��570���ZKLFK�DUH�WKUHH�WLPHV�KLJKHU�WR�WKH

ZHVW� WKDQ� WR� WKH� HDVW� �7DEOH� �������� 7KH� ODUJHU� QXPEHU� RI� FXUEFXWV�� LQFOXGLQJ� VRPH

LPSRUWDQW�YHKLFOHV�HQWUDQFHV�WR�KRVSLWDOV��RQ�WKH�HDVW�VLGH��VL[��FRPSDUHG�WR�WKH�$YHQXH¶V

ZHVW� VLGH� �WKUHH�� LV�PRUH� WKDQ�RIIVHW�E\� WKH�RFFXUUHQFH�RI� IHZHU� FURVVWRZQ� VWUHHWV� RQ� WKH

HDVWHUQ�VLGH������WKDQ�RQ�WKH�ZHVWHUQ�VLGH������

6HFRQG�$YHQXH��,Q�DGGLWLRQ�WR�D�VRPHZKDW�KLJKHU�������5HSUHVHQWDWLYH�7XUQLQJ�0RYHPHQW

�570��WR�WKH�HDVW�RQ�6HFRQG�$YHQXH��FULWLFDO�ORFDWLRQV�VXFK�DV�WKH�4XHHQVERUR�%ULGJH�UDPS

DQG�WKH�HQWUDQFH�WR�WKH�4XHHQV�0LGWRZQ�7XQQHO��ZLWK�H[WUHPHO\�KLJK�HDVWHUQ�WXUQV��GLFWDWH

DQ�DOLJQPHQW� DORQJ� WKH�ZHVWHUQ� FXUE�� 7KH� DPRXQW� RI� FXUEFXWV� RQ� HDFK� VLGH� LV� HTXDO�ZLWK

IRXU�

9DULDWLRQV�OLNH�DQ�/57�$OLJQPHQW�VLPLODU�WR�WKH�SURSRVHG�1HZ�<RUN�%XV�/DQHV�DUH�UHDVRQDEOH�

+RZHYHU� WKH\�ZHUH� H[FOXGHG� EHFDXVH� RI� D� KLJKHU� ORVV� RI� URDGZD\� FDSDFLW\�� 7KLV� YDULDWLRQ

ZRXOG�UHVHUYH�D�VHFRQG�ODQH�RQ�6HFRQG�$YHQXH�IRU�WKH�WUDQVLW�ULJKW�RI�ZD\��7KH�DGGLWLRQDO

VSDFH�EHWZHHQ�WKH�VLGHZDON�DQG�WKH�WUDFNV�ZRXOG�EH�XVHG�IRU�VWDWLRQ�SODWIRUPV�DQG�DOORZLQJ

SDUNLQJ�DORQJ�EORFNV�ZLWKRXW�VWDWLRQV��ZKLFK�ZRXOG�UHTXLUH�WUDFN�FURVVLQJV�IRU�SDUNLQJ��7KH

GHFUHDVH�RI�WKURXJK�WUDIILF�FDSDFLW\�UHVXOWV�IURP�WKH�QHHG�IRU�D�ULJKW�WXUQLQJ�ODQH�RQ�RQH�RI

WKH�WKURXJK�WUDIILF�ODQHV�

6XPPDUL]HG��WKH�2QH�:D\�3DLU�$OLJQPHQW�ZRXOG�SURYLGH�/57�VHUYLFH�LQ�D�VLPLODU�ZD\�ZKLFK

WKH�0���EXV�GRHV� WRGD\��6RXWKERXQG� WUDFNV�ZRXOG� UXQ� DORQJ� WKH�ZHVWHUQ� FXUE� RI� 6HFRQG

$YHQXH�ZKLOH� QRUWKERXQG� WUDFNV� UXQ� DORQJ� WKH� HDVWHUQ� FXUE� RI� )LUVW� $YHQXH�� ([LVWLQJ� EXV

ODQHV�RQ�ERWK�$YHQXHV�ZRXOG�EH�FRQYHUWHG�WR�DQ�/57�WUDQVLW�ZD\��6WDWLRQV�ZRXOG�EH�ORFDWHG

RQ�WKH�H[LVWLQJ�VLGHZDONV�WKH�VDPH�ZD\�WRGD\¶V�0���EXV�VWDWLRQV�DUH�DUUDQJHG�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$OLJQPHQW�����6WUHHW�&RQILJXUDWLRQ

2Q�6HFRQG�$YHQXH��/DQH���LV�FRQWLQXRXVO\�XVHG�IRU�WKH�/57�ULJKW�RI�ZD\��/DQHV���WR���ZLOO

JHQHUDOO\� EH�XVHG� IRU� WKURXJK� WUDIILF�� 7R� HQVXUH� VDIH� DQG�HIILFLHQW� /57� VHUYLFH�� D� VHSDUDWH

VLJQDO� IRU� ULJKW� �ZHVW�� WXUQLQJ� WUDIILF� KDV� WR� EH� LQVWDOOHG�� WKHUHIRUH� /DQH� �� LV� UHVHUYHG� IRU

ULJKW� WXUQV� IRU� KDOI� WKH� OHQJWK� DORQJ� EORFNV� IROORZHG� E\� ZHVWERXQG� FURVV�VWUHHWV�� 7KH

UHPDLQLQJ�VHJPHQWV�RI�/DQH���DUH�UHVHUYHG�IRU�RQ�VWUHHW�SDUNLQJ��/HIW��HDVW��WXUQLQJ�WUDIILF

RQ�6HFRQG�$YHQXH�ZLOO�QRW�EH�DIIHFWHG�E\�WKH�RQH�ZD\�SDLU�/57�DOLJQPHQW��7KH�DGGLWLRQDO��WK

ODQH� RQ� 6HFRQG� $YHQXH� EHWZHHQ� ��QG� DQG� ��UG� 6WUHHW� RSHQV� ODQH� �� IRU� PRYLQJ� WUDIILF�

)XUWKHU��RQ�VWUHHW�SDUNLQJ�LV�SRVVLEOH�RQ�WKH�IDU�HDVW�ODQH��HLWKHU�ODQH���RU����,W�LV�LQWHQGHG�WR

LPSOHPHQW� ELNH� ODQHV� DQG�RU�ZLGHQLQJ� RI� VLGHZDONV� DORQJ� EORFNV�ZKLFK� UHTXLUH� OHVV� WUDIILF

FDSDFLW\��%LNH�ODQHV�LI�GHVLUHG�DUH�EHVW�DGGHG�RQ�WKH�RSSRVLWH�VLGH�RI� WKH�DYHQXH�IURP�WKH

/57�/LQH�EHFDXVH�RI�WKH�SRWHQWLDO�ULVN�RI�WKH�PRXQWDEOH�FXUE�2

)LJXUH��������7KH�2QH�:D\�3DLU�$OLJQPHQW�RQ��QG�DQG��VW�$YHQXH

�QG�$YHQXH

: ������(

�VW�$YHQXH

: ������(

Lane 1                   Lane 2                Lane 3                    Lane 4                   Lane 5               Lane 6

Lane 1                   Lane 2                 Lane 3                   Lane 4                 Lane 5                 Lane 6                    Lane 7

������������������������������������������

2
�0F1DPDUD����������



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

2Q�)LUVW�$YHQXH��/DQH���ZLOO�EH�XVHG� IRU� WKH�/57�ULJKW�RI�ZD\��/DQHV��� WR���DUH�JHQHUDOO\

XVHG� WKH� VDPH�ZD\� WKHUH� DUH� DV� WKH\� DUH� WRGD\��PDLQO\� IRU� WKURXJK� WUDIILF�� $ORQJ� EORFNV

IROORZHG�E\�DQ�HDVWERXQG�FURVVWRZQ�VWUHHW��/DQH���LV�UHVHUYHG�IRU��HDVW��ULJKW�WXUQLQJ�WUDIILF

ZLWK�VHSDUDWH�VLJQDOV��7KH�UHPDLQLQJ�VHFWLRQV�RI�/DQH���DUH�GHGLFDWHG�WR�SDUNLQJ�

$OLJQPHQW�����/57�3HUIRUPDQFH

7R� JXDUDQWHH� DQ� HIILFLHQW� WUDQVLW� VHUYLFH� DORQJ� 0DQKDWWDQ� $YHQXHV�� WKH� KLJK� GHQVLW\� RI

VLJQDOHG� LQWHUVHFWLRQV� KDV� WR� EH� WDNHQ� LQWR� FRQVLGHUDWLRQ�� 7R� SURYLGH� IDVWHU� WUDIILF� IORZV�

FXUUHQW�1HZ�<RUN�&LW\�VLJQDOV�DORQJ�RQH�ZD\�DYHQXHV�KDYH�EHHQ�GHVLJQHG�WR�EH�SURJUHVVLYH�

7KHVH� ³JUHHQ�ZDYHV´� ZLWK� VSHHGV� VHW� DW� ���PSK� ���� NP�K�� DORQJ� ERWK� )LUVW� DQG� 6HFRQG

$YHQXH�� SHUPLW� YHKLFOHV� WR� GULYH� D� PXFK� ORQJHU� GLVWDQFH� ZLWKRXW� VWRSSLQJ� WKDQ� ZRXOG

UDQGRP�RU�VLPXOWDQHRXV�VLJQDO�FRQILJXUDWLRQV��$�VLPSOH�DGMXVWPHQW�RI�WKH�JUHHQ�ZDYH�WR�WKH

DYHUDJH� VSHHG� RI� WKH� /59V� RI� ��� PSK� ���� NP�K�� ZRXOG� QRW� EH� DFFHSWDEOH� IRU� YHKLFXODU

WUDIILF�

,Q� )LJXUH� ������� WKH� JUHHQ� DQG� WKH� UHG� OLQHV� VKRZ� VLJQDO� VZLWFKLQJ� HLWKHU� JUHHQ� RU� UHG

GHSHQGLQJ�RQ�WLPH�DQG�ORFDWLRQ��)RU�PRGHOLQJ�WKH�/57�SHUIRUPDQFH��D�VWRS�IUHTXHQF\�RI����

P������IHHW��RU�HYHU\��WK�EORFN�DQG�D�VLJQDO�UHOLDQFH�LQGHSHQGHQW�IURP�WKH�ORFDWLRQ��GXH�WR

H[WUHPHO\�KLJK�VLJQDO�GHQVLW\��ZDV�DVVXPHG�

)RU�D����EORFN�GLVWDQFH�RI���PLOHV������NP���LQFOXGLQJ����VWRSV��WKH�UXQQLQJ�WLPH�LQFUHDVHV

E\� ����PLQXWHV� IURP� ���PLQXWHV� �OLODF� SHUIRUPDQFH� OLQH�� WR� �����PLQXWHV� LI� WKH� /57� OLQH

ZRXOG�RSHUDWH�ZLWK�WKH�H[LVWLQJ�VLJQDO�FRQILJXUDWLRQ��EOXH�SHUIRUPDQFH�OLQH���7KHUHIRUH��WKH

UXQQLQJ�WLPH�IURP����WK� WR�+RXVWRQ�6WUHHW�ZRXOG�EH�DSSUR[LPDWHO\����PLQXWHV����PLQXWHV

ORQJHU�WKDQ�WKH�RSWLPDO�UXQQLQJ�WLPH�RI����PLQXWHV�DVVXPLQJ�D����VHFRQG�GZHOO�WLPH�

$�SRVVLEOH�PRGLILFDWLRQ�RI�WKH�H[LVWLQJ�VLJQDO�FRQILJXUDWLRQ�LQ�IDYRU�IRU�WKH�/57�V\VWHP��FRXOG

EH�DQ� LQFUHDVH�RI� WKH�JUHHQ�ZDYH�VSHHG�XS� WR� D�K\SRWKHWLFDO� ���P�V� ����PSK�� FRPELQHG

ZLWK�D�ORQJHU�JUHHQ�SKDVH�RI����V��7KH�VLJQDO�WLPH�F\FOH�ZRXOG�UHPDLQ����VHFRQGV��$V�VKRZQ

LQ� )LJXUH� ������ WKLV� FRQILJXUDWLRQ� ZRXOG� SURYLGH� RSWLPDO� /57� SHUIRUPDQFH� DVVXPLQJ� LGHDO

FLUFXPVWDQFHV��7KH�GHFUHDVH�RI�WKH�JUHHQ�SKDVH�IRU�FURVVWRZQ�WUDIILF�DQG�SHGHVWULDQV�FRXOG

EH�FRPSHQVDWHG�ZLWK�IOH[LEOH�FRQILJXUDWLRQV��SURYLGLQJ�DGGLWLRQDO�JUHHQ�WLPH�ZKHQ�QR�/59�LV

H[SHFWHG�WR�FURVV�WKHVH�VWUHHWV�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

)OH[LELOLW\�RI� WKHVH�FRQILJXUDWLRQV� LV�DOVR� LPSRUWDQW� IRU�/57�VLJQDO�SUHHPSWLRQ��DOORZLQJ� WKH

/59�GULYHU�WR�H[WHQG�WKH�JUHHQ�RU�UHGXFH�WKH�UHG�SKDVH�IRU�D�FRXSOH�RI�VHFRQGV�LI�KH�LV�IDOOLQJ

EHKLQG�WKH�JUHHQ�ZDYH�GXH�WR�ORQJHU�VWDWLRQ�GZHOO�WLPHV�RU�VHUYLFH�LQWHUUXSWLRQV�

)LJXUH��������/57�DQG�WKH�H[LVWLQJ�³*UHHQ�:DYH´�RQ��VW�DQG��QG�$YHQXH

)LJXUH��������/57�DQG�SRVVLEOH�³*UHHQ�:DYH´�FRQILJXUDWLRQ�RQ��VW�DQG��QG�$YHQXH



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$OLJQPHQW�����9HKLFXODU�7UDIILF

9HKLFXODU�WUDIILF�RQ�ERWK�DYHQXHV�ZLOO�EH�HIIHFWHG��KRZHYHU��UHGXFWLRQ�LQ�FDSDFLW\�IRU�WKURXJK

WUDIILF� LV� LQVLJQLILFDQW� DQG� UHVXOWV� IURP� D� ORVV� RI� FDSDFLW\� IRU� ULJKW� WXUQLQJ� WUDIILF� RQ� ERWK

DYHQXHV�� $VVXPLQJ� D� FRQVHUYDWLYH� FDSDFLW\� RI� ���� YHKLFOHV� SHU� KRXU� �YSK�� SHU� ODQH� IRU

WKURXJK� WUDIILF� DQG� DQ� DYHUDJH� RI� ���� YSK� IRU� WKH� IDU� ULJKW� DQG� OHIW� ODQH� ZLWK� FRPELQHG

WKURXJK�DQG�WXUQLQJ�WUDIILF�RQ�0DQKDWWDQ¶V�RQH�ZD\�DYHQXHV��FDSDFLW\�IRU�WKURXJK�WUDIILF�RQ

6HFRQG�$YHQXH�ZLOO� UHPDLQ������YSK�EHWZHHQ���UG�DQG���UG�6WUHHW�DQG������YSK�VRXWK�RI

��UG�6WUHHW��)LUVW�$YHQXH¶V�WKURXJK�WUDIILF�FDSDFLW\�ZLOO�EH������YSK�IRU�WKH�HQWLUH�OHQJWK�

,Q�WKH�$OLJQPHQW�$QDO\VLV�$UHD�����ULJKW�WXUQV�RQ�6HFRQG�$YHQXH�DQG����ULJKW�WXUQV�RQ�)LUVW

$YHQXH�ZRXOG�EH�HIIHFWHG�E\�VHSDUDWH�VLJQDOLQJ��UHGXFLQJ�WKH�JUHHQ�SKDVH�E\�����LQ�IDYRU

IRU�WKH�/57�OLQH�GXULQJ�WKH�SHDN�SHULRG�DVVXPLQJ���PLQXWH�KHDGZD\�

$OLJQPHQW�����2Q�6WUHHW�3DUNLQJ

$ERXW�����RI�ODQH���RQ�6HFRQG�$YHQXH�DQG�����RI�ODQH���RQ�)LUVW�$YHQXH�LV�HLWKHU�UHVHUYHG

IRU� /57� VWDWLRQV� RU� ULJKW� WXUQLQJ� ODQHV�� 7KH� UHPDLQLQJ� ���� RQ� 6HFRQG� DQG� ���� RQ� )LUVW

$YHQXH�LV�XVHG�IRU�RQ�VWUHHW�SDUNLQJ�

7KH�ORVV�RI�RQ�VWUHHW�SDUNLQJ�VSDFHV�LV�DERXW�����RQ�HDFK�DYHQXH�FRPSDUHG�WR�WRGD\�ZKHQ

WKH�GHGLFDWHG�EXV�ODQH�LV�QRW�LQ�HIIHFW��'XULQJ�WKH�SHDN�SHULRG��DVVXPLQJ�WRGD\¶V�EXV�ODQHV

DUH� HQIRUFHG�� WKH� ORVV� RI� SDUNLQJ� RQ� 6HFRQG� $YHQXH� LV� DSSUR[LPDWHO\� ����� DQG� RQ� )LUVW

$YHQXH�DERXW�����VSDFHV��$OWRJHWKHU�WKHUH�ZLOO�EH�����WR�����OHVV�SDUNLQJ�VSDFHV�

$OLJQPHQW�����*RRGV�0RYHPHQW

���EORFNV�������RQ�WKH�ZHVW�VLGH�RI�6HFRQG�$YHQXH�DQG����EORFNV�������RQ�WKH�HDVW�VLGH�RI

)LUVW� $YHQXH� DUH� LGHQWLILHG� DV� GHOLYHU\� LQWHQVLYH�� $VVXPLQJ� WKH� DELOLW\� WR� ORDG� DQG� XQORDG

JRRGV�LQ�/DQH����KDQG�FDUWLQJ�GLVWDQFH�ZRXOG�GRXEOH�IRU�GHOLYHULHV�WR�FRQVLJQHHV�DORQJ�WKH

ZHVW� VLGH� RI� 6HFRQG� $YHQXH� DQG� WKH� HDVW� VLGH� RI� )LUVW� $YHQXH�� 'HOLYHU\� GLVWDQFHV� WR

FURVVWRZQ�VWUHHWV�DUH�LQVLJQLILFDQWO\�KLJKHU�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$Q�LQKHUHQW�SUREOHP�IRU�WKHVH�GHOLYHULHV�LV�WKH�QHHG�WR�PRYH�JRRGV�DORQJ�WKH�PRYLQJ�WUDIILF

ODQHV�ZKLFK�PLJKW� EORFN�PRYLQJ� YHKLFOHV� DQG� GHFUHDVH� FDSDFLW\�� ,I� ODQH� �� LV� UHVHUYHG� IRU

PRYLQJ� WUDIILF� RQO\�� WKH� KDQG� FDUWLQJ� GLVWDQFH� ZRXOG� LQFUHDVH� E\� DQ� DYHUDJH� RI� ����

DVVXPLQJ�WKDW�WUXFNV�SDUN�RQ�/DQH���RQ�WKH�RSSRVLWH�VLGH�RI�6HFRQG�$YHQXH�DQG�/DQH���RQ

)LUVW�$YHQXH�UHVSHFWLYHO\�

$OLJQPHQW�����&XUEFXWV

$W� ��� ORFDWLRQV� DORQJ� ERWK� $YHQXHV�� YHKLFOHV� DFFHVVLQJ� HQWUDQFHV� WR� SDUNLQJ� JDUDJHV� RU

GULYHZD\V� ZRXOG� KDYH� WR� FURVV� D� VLQJOH� /57� WUDFN�� $IIHFWHG� FXUEFXWV� LQFOXGH� LPSRUWDQW

HQWUDQFHV�WR�+RVSLWDOV�DQG�SDUNLQJ�JDUDJHV�

$OLJQPHQW�����6XEZD\�&RQQHFWLRQ

7KH�)�WUDLQ�VWDWLRQ�DW�+RXVWRQ�6WUHHW�LV�DFFHVVLEOH�IURP�)LUVW�DQG�6HFRQG�$YHQXH��WKHUHIRUH�LW

ZRXOG� KDYH� D� IXOO� FRQQHFWLRQ� WR� WKH� (DVW� 6LGH� /57� /LQH�� $W� ��WK� 6WUHHW� WKH� /� WUDLQ� VWDWLRQ

ZRXOG�EH�GLUHFWO\�DFFHVVLEOH�IURP�QRUWKERXQG�/57�VWDWLRQV�RQ�)LUVW�$YHQXH��VRXWKERXQG�/57

VHUYLFH�LV�RQH�EORFN�DZD\�

%XLOGLQJ�QHZ�HDVWHUQ�HQWUDQFHV�RI� WKH�(�DQG�)�WUDLQ�DW�WKH�/H[LQJWRQ�$YHQXH�VWDWLRQ�FRXOG

SURYLGH� D� FRQYHQLHQW� VXEZD\� FRQQHFWLRQ� IRU� VRXWKERXQG� /57� VHUYLFH� RQ� 6HFRQG� $YHQXH�

+RZHYHU� IRU� DOO� RWKHU� FRQQHFWLRQV�� D� ZDONLQJ� GLVWDQFH� RI� RQH� RU� WZR� EORFNV� LV� QHFHVVDU\

ZLWKRXW�PDMRU�VXEZD\�VWDWLRQ�UHFRQVWUXFWLRQ�

$OLJQPHQW�����)XWXUH�6HFRQG�$YHQXH�6XEZD\�,QWHUIDFH

$Q�LQWHUIDFH�ZLWK�D�IXWXUH�6HFRQG�$YHQXH�6XEZD\�LV�SRVVLEOH�LQ�VRXWKERXQG�GLUHFWLRQ�RQO\�

)RU� FKDQJHV� EHWZHHQ� WKH� 6HFRQG� $YHQXH� 6XEZD\� DQG� WKH� QRUWKERXQG� /57� /LQH� RQ� )LUVW

$YHQXH��SDVVHQJHUV�DUH�FRQIURQWHG�ZLWK�D�PLQLPXP�ZDONLQJ�GLVWDQFH�RI�����IHHW������P��



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$OLJQPHQW�����&RVW

&RQVWUXFWLRQ�&RVW�IRU�WKH�HQWLUH�VHJPHQW�RQ�6HFRQG�DQG�)LUVW�$YHQXH�EHWZHHQ�+RXVWRQ�DQG

���WK� 6WUHHW� LV� VRPHZKDW� KLJKHU� WKDQ� D� WUDGLWLRQDO� WZR�ZD\�SDLU� DOLJQPHQW� EHFDXVH� WZR

VHSDUDWH� HIIRUWV� DUH� UHTXLUHG�� $� GHWDLOHG� OLVW� RI� FRQVWUXFWLRQ� FRVWV� LV� LQFOXGHG� LQ� &KDSWHU

�������,Q�RUGHU�WR�UHDOL]H�D���PLQXWH�KHDGZD\��DVVXPLQJ�VLJQDO�SUHHPSWLRQ�IRU�WKH�/57�/LQH�

���/59V�ZLOO�QHHG�WR�EH�SXUFKDVHG�DW�DQ�HVWLPDWHG�FRVW�RI�����PLOOLRQ�SHU�YHKLFOH�

$OLJQPHQW�����6DIHW\

$� SRWHQWLDO� IRU� FROOLVLRQ� EHWZHHQ� /59V� DQG� RWKHU� YHKLFOHV� H[LVWV� SULPDULO\� DW� ULJKW� WXUQ

ORFDWLRQV�� +RZHYHU�� WKH� VHSDUDWH� VLJQDO� IRU� WKH� ULJKW� WXUQLQJ� WUDIILF� VKRXOG� PLQLPL]H� WKLV

FRQIOLFW�DQG�JXDUDQWHH�D�IUHH�IORZLQJ�/57�VHUYLFH�

6LGHZDONV�ERUGHULQJ�WKH�/57�WUDFNV�DUH�D�GDQJHU�VSRW�IRU�SHGHVWULDQV�HVSHFLDOO\�DORQJ�EORFNV

ZHUH� WKH�/59� UXQV�ZLWK����PSK����NP�K��VSHHGV��)RU� WKHVH� ORFDWLRQV�DSSURSULDWH� IHQFLQJ

KDUPRQL]LQJ� ZLWK� WKH� DIIHFWHG� QHLJKERUKRRGV� LV� DQ� HIIHFWLYH� SURWHFWLRQ�� $GGLWLRQDO� VDIHW\

LQVWDOODWLRQV� DW� SHGHVWULDQ� FURVVLQJV� DUH� HVVHQWLDO� FRQVLGHULQJ� WKDW� PDQ\� 1<&� SHGHVWULDQV

LJQRUH�VLJQDOV�DQG�DUH�QRW�DFFXVWRPHG�WR�DQ\�NLQG�RI�VXUIDFH�UDLOZD\�

%LNH�ODQHV�SRVLWLRQHG�RQ�WKH�RSSRVLWH�VLGH�RI�WKH�/57�OLQH�DYRLG�DQ\�FRQIOLFWV�ZLWK�LWV�WUDFNV

RU�PRXQWDEOH� FXUE�� &URVVLQJ� WUDFNV� DW� FURVVWRZQ� VWUHHWV� QRUPDOO\� RFFXUV� DW� DQJOH� RI� ���

ZKLFK�LV�UHODWLYHO\�VDIH�

$OLJQPHQW�����3HGHVWULDQ�6SDFH

%HFDXVH�RI� WKH�VWDWLRQV�EHLQJ� ORFDWHG�RQ� WKH�H[LVWLQJ�VLGHZDONV� WKHUH�ZLOO�EH�VRPH� ORVV�RI

SHGHVWULDQ�VSDFH��$V�FRPSDUHG�WR�H[LVWLQJ�EXV�VWRSV��ZDLWLQJ�SDVVHQJHUV�ZLOO�VSUHDG�DORQJ

WKH�VLGHZDON�IRU�WKH�HQWLUH�EORFN�LQ�RUGHU�WR�ERDUG�WKH�����IHHW�����P��ORQJ�/59V�LQVWHDG�RI

EXQFKLQJ�DW�D�VPDOO�EXV�VWRS�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$OLJQPHQW�����/DQG�8VH

7KH�VRXWKERXQG�/57�VHUYLFH�RQ�6HFRQG�$YHQXH� ILWV�ZHOO�ZLWK� WKH�H[LVWLQJ� ODQG�XVH�PL[�RI

UHWDLO�DQG�UHVLGHQWLDO��7KLV�SOHDVDQW�ZDONLQJ�HQYLURQPHQW�ZRXOG�EH�DFFRPSOLVKHG�E\�VXUIDFH

WUDQVLW�� 5XQQLQJ� QRUWKERXQG�� WKH� /57� OLQH� VHUYHV� OHVV� SHGHVWULDQ� IULHQGO\� )LUVW� $YHQXH�

WKRXJK�LW�SURYLGHV�DFFHVV�WR�DQG�IURP�PDMRU�UHVLGHQWLDO�FRQFHQWUDWLRQV�OLNH�6WX\YHVDQW�7RZQ

DQG�ODUJH�LQVWLWXWLRQV�VXFK�DV�WKH�8QLWHG�1DWLRQV�+HDGTXDUWHUV�DQG�VHYHUDO�PDMRU�KRVSLWDOV�

$OLJQPHQW�����6WDWLRQ�$FFHVVLELOLW\

$FFHVVLELOLW\� WR� /57� VWDWLRQV� LV� DERXW� WKH� VDPH� DV� WKH� FXUUHQW� DFFHVVLELOLW\� WR� EXV� VWRSV�

/RQJHU� GLVWDQFHV� EHWZHHQ� /57� VWRSV� DUH� FRPSHQVDWHG� WR� VRPH� H[WHQW� E\� ORQJHU� /57

VWDWLRQV��FRPSDUHG�WR�FRQFHQWUDWHG�EXV�VWRSV�

$OLJQPHQW�����(DVW�6LGH�/LYDELOLW\

%HVLGHV� WKH�EHQHILWV�RI�D�TXLHW�DQG�HIILFLHQW�]HUR�HPLVVLRQ� WUDQVLW�VHUYLFH� FRXSOHG�ZLWK� WKH

UHGXFWLRQ�RI�PDMRU�QHJDWLYH� LPSDFWV�RI� WKH�H[LVWLQJ�EXV�VHUYLFH�� OLYDELOLW\�RQ� WKH�(DVW�6LGH

ZLOO�LQFUHDVH�DV�UHVLGHQWV�DQG�YLVLWRUV�DOLNH�DUH�DEOH�WR�DYDLO�WKHPVHOYHV�RI�WKH�DWWUDFWLYH�/57

PRGH�� 6\QHUJLVWLF� HIIHFWV� RI� HIILFLHQW� VXUIDFH� WUDQVLW�� SHGHVWULDQ� DPHQLWLHV� DQG� ORFDO

DWWUDFWLRQV�ZLOO�KHOS�WKH�(DVW�6LGH�WRZDUG�EHFRPLQJ�D�KHDOWK\�UHYLWDOL]HG�XUEDQ�HQYLURQPHQW�

8QIRUWXQDWHO\�� WKRXJK� YHKLFXODU� WUDIILF� YROXPHV� ZLOO� UHPDLQ� DW� WKH� VDPH� OHYHO� ZLWK� WKHLU

DWWHQGDQW�QHJDWLYH�LPSDFWV��%XW�SHUFHLYHG�EHQHILWV�DQG�LPSURYHPHQWV�IRU�WKH�(DVW�6LGH�DV�D

IXQFWLRQ�RI� WKH�/57�FRQVWUXFWLRQ�ZLOO�EH�VLJQLILFDQW�DQG�ZLOO�RXWZHLJK�QHJDWLYH�DVSHFWV� WKDW

DULVH�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

������� $OLJQPHQW�����7ZR�:D\�7UDQVLW�:D\�$OLJQPHQW�RQ�)LUVW�$YHQXH

6LQFH�QRUWKERXQG�WUDIILF�RQ�)LUVW�$YHQXH� LV�RQH�ZD\��D� ULJKW�KDQG�UXQQLQJ�/57�/LQH�ZRXOG

KDYH�WR�UXQ�DORQJ�WKH�ZHVWHUQ�FXUE��7KRXJK�WXUQLQJ�PRYHPHQWV�WR�WKH�HDVW�DUH�OHVV�WKDQ�WR

WKH� ZHVW� �DV� VKRZQ� XQGHU� ���������� WKLV� ³ZLWK�IORZ´� DOLJQPHQW� ZDV� FKRVHQ� FRQVLGHULQJ

KRVSLWDO� HQWUDQFHV� RQ� WKH� HDVW� VLGH� RI� )LUVW� $YHQXH� WR� ZKLFK� �� WUDFNV� ZRXOG� KDYH� WR� EH

FURVVHG�

$OLJQPHQW�����6WUHHW�&RQILJXUDWLRQ

$V�VKRZQ�LQ�)LJXUH�������DQG��������/DQHV���DQG���DUH�FRQWLQXRXVO\�HPSOR\HG�IRU�WKH�/57

ULJKW�RI�ZD\�� DQG� /DQH� �� LV� WDNHQ� IRU� QRUWKERXQG� VWDWLRQV�� $ORQJ� WKRVH� EORFNV� ZLWKRXW

VWDWLRQV�� KDOI� WKH� OHQJWK� RI� WKLV� ODQH� LV� XVHG� IRU� OHIW� �ZHVW�� WXUQV� ZKLFK� DUH� FRQWUROOHG� E\

VHSDUDWH�VLJQDOV��WKH�RWKHU�KDOI� UHPDLQV� IRU�RQ�VWUHHW�SDUNLQJ�DV�ZHOO�DV� WKH�HQWLUH�/DQH��

DORQJ� WKRVH� EORFNV� IROORZHG� E\� HDVWERXQG� FURVVWRZQ� VWUHHWV�� /DQHV� �� WR� �� DUH� PDLQO\

GHVLJQDWHG�IRU�WKURXJK�WUDIILF��/DQH���DOVR�IRU�ULJKW��HDVW��WXUQV��/DQH���SURYLGHV�RQ�VWUHHW

SDUNLQJ�VSDFHV�

)LJXUH��������7ZR�:D\�7UDQVLW�:D\�$OLJQPHQW�RQ��VW�$YHQXH�ZLWK�6WDWLRQ

: ������(
Lane 1                   Lane 2                 Lane 3                Lane 4                Lane 5                 Lane 6                  Lane 7

)LJXUH��������7ZR�:D\�7UDQVLW�:D\�$OLJQPHQW�RQ��VW�$YHQXH�ZLWKRXW�6WDWLRQ

Lane 1                   Lane 2                     Lane 3                 Lane 4                Lane 5                Lane 6                 Lane 7

: ������(



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$OLJQPHQW�����/57�3HUIRUPDQFH

8QOLNH� WKH� SUHYLRXV� DOLJQPHQW�� $OLJQPHQW� $OWHUQDWLYH� �� KDV� WR� GHDO� ZLWK� DQ� DGGLWLRQDO

VRXWKERXQG�FRQWUD�IORZ�ODQH�DORQJ�WKH�ZHVWHUQ�FXUE�RI�)LUVW�$YHQXH��7KHUHIRUH�WKH�H[LVWLQJ

QRUWKERXQG�SURJUHVVLYH�VLJQDO�FRQILJXUDWLRQ�DORQJ�)LUVW�$YHQXH�FRQWUDGLFWV�WKH�SHUIRUPDQFH

RI�VRXWKERXQG�/57�VHUYLFH�DQG� LW�ZLOO�EH�QHFHVVDU\�WR�FKDQJH�WKH�VLJQDO�FRQILJXUDWLRQ� WR�D

VLPXOWDQHRXV� EL�GLUHFWLRQDO� RQH� ZKLFK� LV� PRUH� IDYRUDEOH� IRU� WKH� /57� /LQH� EXW� \HW� VWLOO

DFFHSWDEOH�IRU�QRUWKERXQG�YHKLFXODU�WUDIILF�

)LJXUH�������VKRZV�D�SRVVLEOH�VLJQDO�FRQILJXUDWLRQ�ZLWK�ZKLFK�RSWLPDO�/57�VHUYLFH�FRXOG�EH

SURYLGHG��$VVXPLQJ�D�VWDWLRQ�IUHTXHQF\�RI���EORFNV��IRU�H[DPSOH�IURP���WK�WR���WK�6WUHHW��WKH

VLJQDO� WLPH� F\FOH� ZRXOG� EH� DGMXVWHG� WR� WKH� /57� SHUIRUPDQFH� DQG� ZRXOG� EH� ���� VHFRQGV

LQVWHDG�RI����VHFRQGV�

)LJXUH��������3RVVLEOH�VLPXOWDQHRXV�VLJQDO�FRQILJXUDWLRQ�
F\FOH�WLPH������V��JUHHQ�WLPH�����V

,Q�WKLV�FDVH��/57�KHDGZD\V�ZLWKLQ�WKLV�F\FOH�ZRXOG�UHVXOW�LQ�D�WKHRUHWLFDO�����PLQ�KHDGZD\

ZLWK�/59V�DSSURDFKLQJ�LQWHUVHFWLRQV�HYHU\��UG�VLJQDO�F\FOH��7KH�UHG�SKDVH�JHQHUDOO\�ZRXOG�EH

��� VHFRQGV�� JXDUDQWHHLQJ� DOPRVW� WKH� VDPH� JUHHQ� WLPH� SHU� KRXU� IRU� FURVVWRZQ� VWUHHW� DQG

SHGHVWULDQ�WUDIILF��



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$GGLWLRQDOO\�� DW� �� RXW� RI� WKH� ��� LQWHUVHFWLRQV� �DOPRVW� ������ IOH[LEOH� VLJQDO� FRQILJXUDWLRQV

ZRXOG�KDYH�WR�EH�LQVWDOOHG��$W�WKHVH�ORFDWLRQV��HYHU\��UG�UHG�SKDVH�KDV�WR�EH�VKRUWHQHG�DQG

FRXOG�EH�FRPSHQVDWHG�GXULQJ�WKH�UHPDLQLQJ�WZR�VLJQDO�F\FOHV�DW�ZKLFK�WLPH�QR�/59V�ZRXOG

EH�SUHVHQW�

,UUHJXODU� VWRS� IUHTXHQF\�� YDU\LQJ� IURP� WKUHH� WR� ILYH� EORFN� LQWHUYDOV�� DORQJ� PRVW� RI� WKH

DOLJQPHQW�UHTXLUHV�IXUWKHU�PRGLILFDWLRQV��,QWHOOLJHQW�7UDQVSRUWDWLRQ�6\VWHP��,76��WHFKQRORJ\

FRXOG� SURYLGH� RSWLPDO� /57� VHUYLFH� IRU� WKLV� DOLJQPHQW� ZLWK� D� UXQQLQJ� WLPH� IURP� ���WK� WR

+RXVWRQ�6WUHHW�RI����PLQXWHV�

$OLJQPHQW�����9HKLFXODU�7UDIILF

&DSDFLW\� RI� )LUVW� $YHQXH� LV� GHFUHDVHG� E\� ������ YSK� IURP� WRGD\¶V� FDSDFLW\� ������� YSK�� WR

������YSK�� ,Q� WKH�$OLJQPHQW�$QDO\VLV�$UHD����� OHIW� �ZHVW�� WXUQV�RQ�)LUVW�$YHQXH�ZRXOG�EH

HIIHFWHG� E\� VHSDUDWH� VLJQDOLQJ�� UHGXFLQJ� WKH� JUHHQ� SKDVH� E\� ����� LQ� IDYRU� WKH� /57� /LQH

GXULQJ�WKH�SHDN�SHULRG����PLQ�KHDGZD\��

$OLJQPHQW�����2Q�6WUHHW�3DUNLQJ

$ERXW�����RI� /DQH� �� LV� HLWKHU� UHVHUYHG� IRU� /57� VWDWLRQV� RU� OHIW� �ZHVW�� WXUQLQJ� ODQHV�� 7KH

UHPDLQLQJ�����DUH�XVHG�IRU�RQ�VWUHHW�SDUNLQJ��ZLWK�����VSDFHV�

,Q� WKH�SHDN�SHULRG�DV�ZHOO�DV�RII�SHDN������RQ�VWUHHW�SDUNLQJ�VSDFHV�ZRXOG�EH� ORFDWHG�RQ

)LUVW�$YHQXH��7KLV�HTXDWHV�WR�D�ORVV�RI�����VSDFHV�LQ�RII�SHDN�KRXUV�

$OLJQPHQW�����*RRGV�0RYHPHQW

��� EORFNV� ������ RQ� WKH� ZHVW� VLGH� RI� )LUVW� $YHQXH� DUH� LGHQWLILHG� DV� GHOLYHU\� LQWHQVLYH�

$VVXPLQJ�WKH�SRVVLELOLW\�WR�ORDG�DQG�XQORDG�GHOLYHU\�YDQV�DQG�WUXFNV�RQ�/DQH����KDQG�FDUWLQJ

GLVWDQFH�ZRXOG�VWLOO� LQFUHDVH�E\�DQ�DYHUDJH�RI������IRU�DIIHFWHG�GHOLYHULHV��$Q�XQIRUWXQDWH

OLNHOLKRRG� IRU� WKHVH� GHOLYHULHV� LV� WKH� QHHG� WR�PRYH� JRRGV� DFURVV� WKH� PRYLQJ� WUDIILF� ODQHV

ZKLFK�PLJKW�EORFN�PRYLQJ�YHKLFOHV�DQG�GHFUHDVH�URDGZD\�FDSDFLW\�

,I�/DQH���LV�UHVHUYHG�IRU�PRYLQJ�WUDIILF�RQO\��WKH�KDQG�FDUWLQJ�GLVWDQFH�ZRXOG�LQFUHDVH�E\�DQ

DYHUDJH�RI������DVVXPLQJ�WKDW�WUXFNV�SDUN�RQ�WKH�RSSRVLWH�VLGH�RQ�/DQH���



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$OLJQPHQW�����&XUEFXWV

$W�RQO\���ORFDWLRQV��YHKLFOHV�DFFHVVLQJ�HQWUDQFHV�WR�SDUNLQJ�JDUDJHV�ZRXOG�KDYH�WR�FURVV�WZR

/57�WUDFNV��$IIHFWHG�FXUEFXWV�DUH�H[FOXVLYHO\�HQWUDQFHV�WR�SDUNLQJ�JDUDJHV�

$OLJQPHQW�����6XEZD\�&RQQHFWLRQ

'LUHFW�DFFHVV�LV�SURYLGHG�WR�DQG�IURP�WKH�)�WUDLQ�DW�+RXVWRQ�6WUHHW�DV�ZHOO�DV�WR�WKH�/�WUDLQ�DW

��WK�6WUHHW��2WKHU�WUDQVIHU�VXEZD\�VWDWLRQV�DUH�PRVWO\�WZR�EORFNV�DZD\�

$OLJQPHQW�����)XWXUH�6HFRQG�$YHQXH�6XEZD\�,QWHUIDFH

)RU� WUDQVIHUV� EHWZHHQ� D� IXWXUH�6HFRQG�$YHQXH�6XEZD\� DQG� DQ� /57� /LQH� RQ� )LUVW� $YHQXH�

SDVVHQJHUV�DUH�FRQIURQWHG�ZLWK�D�PLQLPXP�ZDONLQJ�GLVWDQFH�RI�����IHHW������P��

$OLJQPHQW�����&RVW

&RQVWUXFWLRQ�FRVW�IRU�WKH�HQWLUH�VHJPHQW�RQ�)LUVW�$YHQXH�EHWZHHQ�+RXVWRQ�DQG����WK�6WUHHW

DUH� VOLJKWO\� ORZHU� FRPSDUHG� WR� $OLJQPHQW� $OWHUQDWLYH� �� DWWULEXWHG� WR� VDYLQJV� UHODWHG� WR

EXLOGLQJ�RQH�GRXEOH� WUDFN� LQVWHDG�RI� WZR�VLQJOH�RQHV��'XH� WR�DQ�RSWLPDO�/57�SHUIRUPDQFH�

WKH�VDPH�QXPEHU�RI�OLJKW�UDLO�YHKLFOHV������ZRXOG�KDYH�WR�EH�DFTXLUHG�

$OLJQPHQW�����6DIHW\

$�SRWHQWLDO�IRU�FROOLVLRQ�EHWZHHQ�/59V�DQG�RWKHU�YHKLFOHV�H[LVWV�SULPDULO\�DW�HDFK�RI�WKH���

OHIW�KDQG�WXUQ�ORFDWLRQV��+HUH��GULYHUV�RI� WXUQLQJ�YHKLFOHV�DUH�FRQIURQWHG�ZLWK�/57�WUDIILF� LQ

ERWK�GLUHFWLRQV��+RZHYHU�WKH�VHSDUDWH�VLJQDO�IRU�WKHVH�OHIW��ZHVW��WXUQV�VKRXOG�PLQLPL]H�WKLV

FRQIOLFW�DQG�JXDUDQWHH�IUHH�IORZLQJ�/57�VHUYLFH�

6LPLODU�WR�WKH�SUHYLRXV�DOLJQPHQW��VLGHZDONV�QHLJKERULQJ�WKH�/57�WUDFNV�DUH�D�GDQJHU�VSRW

IRU�SHGHVWULDQV�HVSHFLDOO\�DORQJ�WKRVH�EORFNV�ZKHUH�WKH�/59�UXQV�ZLWK����PSK����NP�K���)RU

WKHVH�ORFDWLRQV�DSSURSULDWH�IHQFLQJ�LV�DQ�HIIHFWLYH�SURWHFWLRQ��7KLV�LV�RQO\�WKH�FDVH��WKRXJK�

IRU�VRXWKERXQG�/57�WUDIILF�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$GGLWLRQDO� VDIHW\� LQVWDOODWLRQV� DW� SHGHVWULDQ� FURVVLQJV� DUH� HVVHQWLDO� FRQVLGHULQJ� WKDW�PDQ\

1<&� SHGHVWULDQV� LJQRUH� VLJQDOV�� DUH� QRW� XVHG� WR� DQ\� NLQG� RI� VXUIDFH� UDLOZD\� DQG� ZLOO� QRW

H[SHFW�VRXWKERXQG�WUDLQV�RQ�RQH�ZD\�QRUWKERXQG�)LUVW�$YHQXH�

$OLJQPHQW�����3HGHVWULDQ�6SDFH

6RXWKERXQG�VWDWLRQV�ZKLFK�ZLOO�EH�ORFDWHG�RQ�WKH�H[LVWLQJ�VLGHZDONV�WKHUHIRUH�VRPH�ORVV�RI

SHGHVWULDQ�VSDFH�RQ� WKH�ZHVWHUQ�VLGHZDON�RI�)LUVW�$YHQXH�ZLOO�RFFXU��$V�VLGHZDONV�RQ�)LUVW

$YHQXH�DUH�RQO\����IHHW�����P��ZLGH��FURZGHG�VWDWLRQV�PLJKW�EORFN�SHGHVWULDQ�WUDIILF�

$OLJQPHQW�����/DQG�8VH

7KLV�/57�OLQH�VHUYHV�OHVV�SHGHVWULDQ�IULHQGO\�)LUVW�$YHQXH��WKRXJK�LW�SURYLGHV�DFFHVV�WR�DQG

IURP�PDMRU� UHVLGHQWLDO� FRQFHQWUDWLRQV� OLNH�6WX\YHVDQW� 7RZQ� DQG� ODUJH� LQVWLWXWLRQV� VXFK� DV

WKH� 8QLWHG� 1DWLRQV� +HDGTXDUWHUV� DQG� VHYHUDO� KRVSLWDOV�� ,W� PLJKW� DOVR� KHOS� WR� UHLQIRUFH

FXUUHQW� FRPPHUFLDO� RXWOHWV� DQG� SURPRWH� )LUVW� $YHQXH� DV� D� VKRSSLQJ� VWUHHW� E\� SURYLGLQJ

DGGLWLRQDO�DFFHVVLELOLW\�IRU�0DQKDWWDQ¶V�UHVLGHQWV�

$OLJQPHQW�����6WDWLRQ�$FFHVVLELOLW\

&RPSDUHG�WR�WKH�H[LVWLQJ�DFFHVVLELOLW\�WR�EXV�VWRSV��SRVLWLRQLQJ�RI�WKH�/57�VWDWLRQV�ZLOO�EH�DQ

LPSURYHPHQW� IRU� UHVLGHQWV� HDVW� RI� )LUVW�$YHQXH�DV�ZHOO� DV� IRU� HPSOR\HHV�YLVLWRUV� RI�PDMRU

LQVWLWXWLRQV�DORQJ�)LUVW�$YHQXH��7KRXJK�VWDWLRQV�DUH�PRUH� UHPRWH� WR�0LGWRZQ� MREV�DQG� IRU

UHVLGHQWV�ZHVW�RI�6HFRQG�$YHQXH�

$OLJQPHQW�����(DVW�6LGH�/LYDELOLW\

)RU� VLPLODU� UHDVRQV� WR� WKRVH� RI� WKH� SUHYLRXV� DOWHUQDWLYH�� OLYDELOLW\� LQFUHDVHV�� )LUVW� $YHQXH

GRHV� SURILW�PRUH� IURP� WKLV� DOWHUQDWLYH� VLQFH� WKH� /57� OLQH� UXQV� LQ� ERWK� D� QRUWK� DQG� VRXWK

GLUHFWLRQ�� ZKHUHDV� 6HFRQG� $YHQXH� UHPDLQV� WKH� VDPH� LQ� WHUPV� RI� WUDIILF� DQG� LWV� QHJDWLYH

LPSDFWV�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

������� $OLJQPHQW�����7ZR�:D\�7UDQVLW�:D\�$OLJQPHQW�RQ�6HFRQG�$YHQXH

,I� LW�ZDV�GHVLUHG� IRU�D� VRXWKERXQG�/57� WR� WUDYHO�ZLWK� WUDIILF� RQ�6HFRQG�$YHQXH� WKLV�ZRXOG

SRVLWLRQ�ERWK�WUDFNV�DORQJ�WKH�HDVWHUQ�FXUE��+RZHYHU��DV�VKRZQ�EHIRUH�ZLWK�WKH�2QH�:D\�

3DLU� $OLJQPHQW�� WKH� ZHVWHUQ� VLGH� RI� 6HFRQG� $YHQXH� LV� PRUH� IDYRUDEOH� GXH� WR� FULWLFDO

HDVWERXQG�YHKLFXODU�WXUQLQJ�YROXPHV�DW� WKH�4%%�UDPS�DQG� WKH�407�HQWUDQFH��7KHUHIRUH�D

FRPSURPLVH�KDV�WR�EH�DGRSWHG�LQ�RUGHU�WR�UXQ�WKH�/57�/LQH�DORQJ�WKH�ZHVWHUQ�VLGH��.HHSLQJ

WKH� /57� YHKLFOHV� ULJKW� KDQG� UXQQLQJ�ZRXOG� UHVXOW� LQ� D� FRQWUDIORZ� QRUWKERXQG� /57� VHUYLFH

QHLJKERULQJ�D�VRXWKERXQG�WUDIILF�ODQH��7KH�RWKHU�RSWLRQ�ZRXOG�EH�WR�FKDQJH�WKH�/57�WUDQVLW

ZD\� WR� D� OHIW� KDQG� UXQQLQJ� DOLJQPHQW�� 'XH� WR� VDIHW\� UHDVRQV� ZKHUHE\� SHGHVWULDQV� DUH

DFFXVWRPHG�WR�ULJKW�KDQG�UXQQLQJ��WKH�FRQWUDIORZ�DOLJQPHQW�ZDV�FKRVHQ�

$OLJQPHQW�����6WUHHW�&RQILJXUDWLRQ

6LPLODU�WR�WKH�7ZR�:D\�7UDQVLW�:D\�$OLJQPHQW�RQ�)LUVW�$YHQXH��/DQHV���DQG���RQ�6HFRQG

$YHQXH�DUH�FRQWLQXRXVO\�XVHG�IRU�WKH�/57�ULJKW�RI�ZD\��$GGLWLRQDOO\��/DQH���KDV�WR�EH�XVHG

IRU�QRUWKERXQG�VWDWLRQV��$ORQJ�EORFNV�ZLWKRXW�VWDWLRQV��KDOI�RI�WKH�EORFN�OHQJWK�RI�WKLV�ODQH�LV

XVHG�DV�D� ULJKW� �ZHVW�� WXUQLQJ� ODQH�ZLWK� VHSDUDWH� VLJQDO�� WKH�RWKHU�KDOI� UHPDLQV� RQ�VWUHHW

SDUNLQJ�DV�ZHOO�DV�WKH�HQWLUH�/DQH���DORQJ�EORFNV�IROORZHG�E\�HDVWERXQG�FURVVWRZQ�VWUHHWV�

/DQHV���DQG���DUH�PDLQO\�GHVLJQDWHG�IRU�WKURXJK�WUDIILF��/DQH���DOVR�IRU�ULJKW�WXUQV��/DQH��

SURYLGHV�DOVR�RQ�VWUHHW�SDUNLQJ�VSDFHV��7KH�DGGLWLRQDO��WK�ODQH�IRU�SDUNLQJ�RQ�6HFRQG�$YHQXH

EHWZHHQ���QG�DQG���UG�6WUHHW�RSHQV�/DQH���IRU�PRYLQJ�WUDIILF�

)LJXUH��������7ZR�:D\�7UDQVLW�:D\�$OLJQPHQW�RQ��QG�$YHQXH�ZLWK�6WDWLRQ

: ������(
Lane 1                   Lane 2                     Lane 3                Lane 4                Lane 5                 Lane 6



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

)LJXUH���������7ZR�:D\�7UDQVLW�:D\�$OLJQPHQW�ZLWKRXW�6WDWLRQ

: ������(
  Lane 1                     Lane 2                     Lane 3                Lane 4                Lane 5                 Lane 6

$OLJQPHQW�����/57�3HUIRUPDQFH

%DVLF�SHUIRUPDQFH� IDFWRUV� IRU� WKLV� DOLJQPHQW�DUH� WKH� VDPH�DV� IRU�$OLJQPHQW�$OWHUQDWLYH���

7KHUHIRUH�FRUUHVSRQGLQJ�GDWD�ZDV�H[WUDFWHG�IURP�WKH�SUHYLRXV�FKDSWHU��5XQQLQJ� WLPH� IURP

���WK�WR�+RXVWRQ�6WUHHW�LV�DSSUR[LPDWHO\����PLQXWHV�

$OLJQPHQW�����9HKLFXODU�7UDIILF

&DSDFLW\�RI�6HFRQG�$YHQXH�GHFUHDVHV�E\�������YSK� IURP�WRGD\¶V�FDSDFLW\�RI�������YSK� WR

������YSK�EHWZHHQ���UG�DQG���UG�6WUHHW��&DSDFLW\�VRXWK�RI���UG�6WUHHW�GHFUHDVHV�IURP������

WR�������YSK�

,Q�WKH�$OLJQPHQW�$QDO\VLV�$UHD�����ULJKW�WXUQV�RQ�6HFRQG�$YHQXH�ZRXOG�EH�DFFRPSOLVKHG�E\

VHSDUDWH� VLJQDOLQJ�� UHGXFLQJ� WKH�JUHHQ� SKDVH� E\� ���� LQ� IDYRU� RI� WKH� /57� /LQH� GXULQJ� WKH

SHDN�SHULRG����PLQXWH�KHDGZD\��

&ULWLFDO� WUDIILF� ORFDWLRQV� VXFK� DV� WKH� 4%%� UDPS� DQG� 407� HQWUDQFH� DUH� DIIHFWHG� E\� WKLV

DOLJQPHQW��$W� WKH�4%%� UDPS��YHKLFXODU� WUDIILF� FRPLQJ� IURP�4XHHQV�DQG� WXUQLQJ� VRXWK� LQWR

6HFRQG� $YHQXH� ZLOO� FRQWLQXH� DORQJ� WKH� �� VRXWKERXQG� ODQHV�� 4XHHQVERXQG�� QHLWKHU� OHIW

WXUQLQJ�WUDIILF�RQ�6HFRQG�$YHQXH�QRU�WUDIILF�DORQJ���WK�DQG���WK�VWUHHW�LV�QRW�DIIHFWHG�E\�WKH

/57�DOLJQPHQW��%XW�WKH�GHFUHDVHG�FDSDFLW\�RI�6HFRQG�$YHQXH�EHWZHHQ���VW�DQG���WK�6WUHHW

E\� ���� YSK� IURP� ������ WR� ������ LV� FULWLFDO� DQG� UHVXOWV� LQ� ORZHU� OHYHO� RI� VHUYLFH� �/26��

,PSDFWV�DW�WKH�407�DUH�PLQRU�VLQFH�4XHHQVERXQG�OHIW�WXUQV�GR�QRW�FRQIOLFW�ZLWK�WKH�/57�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$OLJQPHQW�����2Q�6WUHHW�3DUNLQJ

$ERXW�����RI�VRXWKERXQG�/DQH���LV�HLWKHU�UHVHUYHG�IRU�/57�VWDWLRQV�RU�ULJKW�WXUQLQJ�ODQHV�

7KH�UHPDLQLQJ�����LV�XVHG�IRU�RQ�VWUHHW�SDUNLQJ��,Q�WKH�SHDN�SHULRG�DV�ZHOO�DV�RII�SHDN�����

RQ�VWUHHW� SDUNLQJ� VSDFHV� ZRXOG� EH� ORFDWHG� RQ� 6HFRQG� $YHQXH�� 7KLV�PHDQV� D� JDLQ� RI� ���

VSDFHV�LQ�SHDN�KRXUV�

$OLJQPHQW�����*RRGV�0RYHPHQW

��� EORFNV� ������ RQ� WKH� ZHVW� VLGH� RI� 6HFRQG� $YHQXH� DUH� LGHQWLILHG� DV� GHOLYHU\� LQWHQVLYH�

$VVXPLQJ� WKH�SRVVLELOLW\� RI� ORDGLQJ�DQG�XQORDGLQJ� FRPPHUFLDO� VKLSPHQWV� RQ� /DQH� ��� KDQG

FDUWLQJ�GLVWDQFH�ZRXOG�VWLOO�LQFUHDVH�E\�DQ�DYHUDJH�RI������IRU�VSHFLILF�GHOLYHULHV�

,I�ODQH���LV�UHVHUYHG�IRU�PRYLQJ�WUDIILF�RQO\��WKH�KDQG�FDUWLQJ�GLVWDQFH�ZRXOG�LQFUHDVH�E\�DQ

DYHUDJH�RI������DVVXPLQJ�WKDW�WUXFNV�SDUN�RQ�WKH�RSSRVLWH�VLGH�RQ�ODQH���RU���

$OLJQPHQW�����&XUEFXWV

9HKLFOHV�DFFHVVLQJ�HQWUDQFHV�WR�SDUNLQJ�JDUDJHV�DQG�GULYHZD\V�ZRXOG�KDYH�WR�FURVV�WZR�/57

WUDFNV� DW� RQO\� �� ORFDWLRQV�� 2QH� SDUNLQJ� ORW� FRXOG� EH� DFFHVVHG� IURP� WKH� FURVVWRZQ� VWUHHW�

DQRWKHU�LV�QRW�DQ�LVVXH�VLQFH�LW�SURYLGHV�SDUNLQJ�VSDFH�IRU�RQO\�RQH�YHKLFOH�

$OLJQPHQW�����6XEZD\�&RQQHFWLRQ

7KH�)�WUDLQ�VWDWLRQ�DW�+RXVWRQ�6WUHHW� LV�DFFHVVLEOH� IURP�6HFRQG�$YHQXH��WKHUHIRUH� LW�ZRXOG

KDYH�D�IXOO�FRQQHFWLRQ�WR�WKH�(DVW�6LGH�/57�/LQH�

%XLOGLQJ� QHZ� HDVWHUQ� HQWUDQFHV� RI� WKH� (� DQG� )� WUDLQ� DW� /H[LQJWRQ� $YHQXH� 6WDWLRQ� FRXOG

SURYLGH� FRQYHQLHQW� VXEZD\� FRQQHFWLRQV� IRU� ERWK� QRUWK� DQG� VRXWKERXQG� /57� VHUYLFH� RQ

6HFRQG�$YHQXH��+RZHYHU��IRU�DOO�RWKHU�FRQQHFWLRQV�D�ZDONLQJ�GLVWDQFH�RI�RQH�RU�WZR�EORFNV�LV

QHFHVVDU\�ZLWKRXW�PDMRU�VXEZD\�VWDWLRQ�UHFRQVWUXFWLRQ�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$OLJQPHQW�����)XWXUH�6HFRQG�$YHQXH�6XEZD\�,QWHUIDFH

$Q�LQWHUIDFH�ZLWK�D�IXWXUH�6HFRQG�$YHQXH�6XEZD\�LV�SRVVLEOH�DORQJ�WKH�HQWLUH�OHQJWK�RI�WKLV

DOLJQPHQW��7KHUHIRUH� WKH�6HFRQG�$YHQXH�6XEZD\�DQG�DQ�(DVW�6LGH�/57� OLQH�FRXOG�RSHUDWH

V\PELRWLFDOO\�DV�DQ�H[SUHVV�DQG� ORFDO� WUDQVLW� VHUYLFH�� VLPLODU� WR�1<&¶V� FXUUHQW� H[SUHVV�DQG

ORFDO�VXEZD\�FRQFHSW�1

)LJXUH��������� 7ZR�:D\�7UDQVLW�:D\� $OLJQPHQW� RQ� 6HFRQG� $YHQXH� ZLWK� D� �QG� $YHQXH
6XEZD\�,QWHUIDFH

$OLJQPHQW�����&RVW

&RQVWUXFWLRQ�FRVW�DQG�RSHUDWLQJ�FRVW�DUH�DERXW�WKH�VDPH�DV�IRU�D�7ZR�:D\�7UDQVLW�:D\�RQ

)LUVW�$YHQXH�

������������������������������������������

1
�+DLNDOLV����������



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$OLJQPHQW�����6DIHW\

$�SRWHQWLDO� IRU�FROOLVLRQ�EHWZHHQ�/59V�DQG�RWKHU�YHKLFOHV�H[LVWV�SULPDULO\�DW�RQH�RI� WKH���

ULJKW�KDQG�WXUQ�ORFDWLRQV��'ULYHUV�RQ�6HFRQG�$YHQXH�ZRXOG�KDYH�WR�EHFRPH�DFFXVWRPHG�WR

FRQWUDIORZ� /59V� UXQQLQJ� QRUWKERXQG� LPPHGLDWHO\� QH[W� WR� VRXWKERXQG� WUDIILF� ODQHV�� 7KLV

XQXVXDO� VLWXDWLRQ�PD\�SURYLGH�VLJQLILFDQWO\�KLJKHU� VDIHW\� ULVNV��$OO� RWKHU�SRWHQWLDO� FRQIOLFWV

DUH�VLPLODU�WR�WKRVH�RI�WKH�SUHYLRXV�DOLJQPHQW�

$OLJQPHQW�����3HGHVWULDQ�6SDFH

6RXWKERXQG�VWDWLRQV��ZKLFK�ZLOO�EH�ORFDWHG�RQ�WKH�H[LVWLQJ�VLGHZDONV��ZLOO�FDXVH�VRPH�ORVV�RI

SHGHVWULDQ� VSDFH� RQ� WKH� ZHVWHUQ� VLGHZDON� RI� 6HFRQG� $YHQXH�� :LGH� ����� IHHW� ����� P�

VLGHZDONV�VRXWK�RI���UG�6WUHHW�JXDUDQWHH�HQRXJK�SHGHVWULDQ�VSDFH��1DUURZHU�VLGHZDONV�QRUWK

RI� ��UG� 6WUHHW�� ��� IHHW� ����� P�� LQ� ZLGWK�� DUH� OHVV� SUREOHPDWLF� GXH� WR� ORZHU� SHGHVWULDQ

YROXPHV�

$OLJQPHQW�����/DQG�8VH

/57�VHUYLFH�RQ�6HFRQG�$YHQXH� LQWHJUDWHV�ZHOO� LQWR� WKH�H[LVWLQJ� ODQG�XVH�PL[�RI� UHWDLO� DQG

UHVLGHQWLDO��7KLV�SOHDVDQW�ZDONLQJ�HQYLURQPHQW�ZRXOG�EH�DFFHQWXDWHG�E\�VXUIDFH�WUDQVLW�

$OLJQPHQW�����6WDWLRQ�$FFHVVLELOLW\

&RPSDUHG�WR�WKH�H[LVWLQJ�DFFHVVLELOLW\�WR�EXV�VWRSV��GLVWDQFHV�WR�/57�VWDWLRQV� LPSURYHV� IRU

UHVLGHQWV�ZHVW�RI�6HFRQG�$YHQXH�DV�ZHOO�DV�IRU�0LGWRZQ�HPSOR\HHV��/RQJHU�ZDONV�WR�VWDWLRQV

ZRXOG�UHVXOW�IRU�UHVLGHQWV�HDVW�RI�)LUVW�$YHQXH�DQG�HPSOR\HHV�YLVLWRUV�RI�PDMRU� LQVWLWXWLRQV

RQ�)LUVW�$YHQXH��7KLV�DVVXPHV�QR�EXV�VHUYLFH�LV�FRQWLQXHG�RQ�)LUVW�$YHQXH�

$OLJQPHQW�����(DVW�6LGH�/LYDELOLW\

6LPLODU� WR�SUHYLRXV�DOWHUQDWLYHV��(DVW�6LGH� OLYDELOLW\� LQFUHDVHV��6HFRQG�$YHQXH�ZRXOG�SURILW

HVSHFLDOO\�IURP�WKLV�DOWHUQDWLYH��ZLWK�OHVV�YHKLFXODU�WUDIILF�DQG�H[FHOOHQW�WUDQVLW�DFFHVVLELOLW\�

2Q� WKH� RWKHU� KDQG� )LUVW� $YHQXH� UHPDLQV� WKH� VDPH� LQ� WHUPV� RI� WUDIILF� DQG� LWV� QHJDWLYH

LPSDFWV��$OWRJHWKHU� WUDIILF�YROXPHV�DUH� H[SHFWHG� WR�GHFUHDVH�PRUH� WKDQ�ZLWK� WKH�SUHYLRXV

DOLJQPHQWV�DQG�WKHUHIRUH�VRPH�UHGXFWLRQ�RI�QHJDWLYH�LPSDFWV�LV�DQWLFLSDWHG�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

������� $OLJQPHQW�����3HGHVWULDQ�0DOO�$OLJQPHQW�RQ�6HFRQG�$YHQXH

,Q�FRQWUDVW�WR�H[LVWLQJ�SDWWHUQV�DORQJ�)LUVW�DQG�6HFRQG�$YHQXH�ZLWK�YHKLFXODU�URDGZD\V�DQG

VLGHZDONV�� D� 3HGHVWULDQ� 0DOO� $OLJQPHQW� LV� FRQVLGHUHG� IRU� 6HFRQG� $YHQXH�� 6HFRQG� $YHQXH

SURYLGHV� PRUH� SHGHVWULDQ� DPHQLWLHV� VXFK� DV� D� PRUH� SOHDVDQW� ZDONLQJ� HQYLURQPHQW� ZLWK

VWUHHW�FDIpV��UHWDLO�DQG�SXEOLF�VSDFHV�DQG�LV�PRUH�VXLWDEOH�IRU�FRQYHUVLRQ�WR�D�SHGHVWULDQ�/57

PDOO�WKDQ�)LUVW�$YHQXH�

,Q� WKLV� VLWXDWLRQ�� WKH� /57� /LQH� ZRXOG� UXQ� LQ� WKH� PLGGOH� RI� 6HFRQG� $YHQXH�� 6WDWLRQV� DUH

ORFDWHG� RQ� ERWK� VLGHV� RI� WKH� WUDFNV�� 7KLV� $OLJQPHQW� FRXOG� DOVR� EH� UHDOL]HG� LQ� SDUWV�� LQ

FRPELQDWLRQ� ZLWK� $OLJQPHQW� ��� VR� WKDW� WKH� SHGHVWULDQ� /57�PDOO� FRXOG� H[WHQG� IRU� HLWKHU� D

VKRUW�VWUHWFK�RI�D�IHZ�EORFNV�XS�WR�WKH�HQWLUH�OHQJWK�RI�6HFRQG�$YHQXH�

$OLJQPHQW�����6WUHHW�&RQILJXUDWLRQ

7KH�3HGHVWULDQ�0DOO�$OLJQPHQW�UHTXLUHV�D�GUDPDWLF�OD\RXW�FKDQJH�IRU�6HFRQG�$YHQXH��)LJXUH

�������VKRZV�DQ�H[DPSOH�RI�KRZ�WKLV�FRXOG�EH�GRQH��1R�YHKLFXODU�WUDIILF�ZRXOG�EH�DOORZHG�

7KH� UHPDLQLQJ� VSDFH� LV� UHVHUYHG� IRU� SHGHVWULDQV� DQG� XUEDQ� DPHQLWLHV�� $GGLWLRQDOO\�� WUHHV

FRXOG�EH�SODQWHG�DQG�FDIpV�FRXOG�RIIHU�RXWVLGH�VHUYLFH��)XUWKHUPRUH��WKH�SXEOLF�VSDFH�IUHHG

XS�FRXOG�EH�ILOOHG�E\�EHQFKHV��GHFRUDWLYH�SODQWLQJV��DUW�ZRUN�DQG�SOD\JURXQGV��1H[W�WR�WKH

/57� OLQH� UXQQLQJ� LQ� WKH� PLGGOH� RI� WKH� PDOO�� ELNH� ODQHV� LQ� ERWK� GLUHFWLRQV� FRXOG� EH

LPSOHPHQWHG��LI�GHVLUHG�

7R� FRPSHQVDWH� IRU� DW� OHDVW� VRPH� RI� WKH� ORVV� RI� WUDIILF� FDSDFLW\�� )LUVW� $YHQXH� ZRXOG� EH

FRQYHUWHG�WR�D�WZR�ZD\�VWUHHW�ZLWK�D�PHGLDQ�WR�HDVH�FURVVLQJ�IRU�SHGHVWULDQV��7KLV�WZR�ZD\

DOLJQPHQW� ILWV�ZHOO� WR� H[LVWLQJ� LQIUDVWUXFWXUH�� VXFK� DV� WKH� XQGHUSDVV� DW� WKH� 81�ZKLFK�ZDV

RULJLQDOO\� GHVLJQHG� IRU� D� WUDIILF� LQ� ERWK� GLUHFWLRQV�� DQG� DW� $OOHQ�6WUHHW�ZKHUH� )LUVW� $YHQXH

DOUHDG\�FRQWLQXHV�VRXWK�RI�+RXVWRQ�6WUHHW�LQ�D�WZR�ZD\�VWUHHW�ZLWK�D�ZLGH�PHGLDQ�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

)LJXUH���������3HGHVWULDQ�0DOO�$OLJQPHQW�RQ��QG�$YHQXH��WZR�ZD\��VW�$YHQXH

�QG�$YHQXH

: ������(

�VW�$YHQXH

: ������(

Lane 1                   Lane 2                Lane 3                   Lane 4                  Lane 5                 Lane 6                   Lane 7

$OLJQPHQW�����/57�3HUIRUPDQFH

$V�ZLWK�WKH�SHUIRUPDQFH�HQYHORSH�RI�SUHYLRXV�DOLJQPHQWV��PD[LPXP�VSHHG�LV�OLPLWHG�WR���

PSK�����NP�K��LQ�SHGHVWULDQ�]RQHV��7KHUHIRUH�DQ�LQFUHDVH�RI�UXQQLQJ�WLPH�RI����VHFRQGV�SHU

�� EORFN� SHGHVWULDQL]HG� LQWHUYDOV� ZDV� FDOFXODWHG� FRPSDUHG� WR� D� WZR� ZD\� WUDQVLW� ZD\

DOLJQPHQW�� &RQYHUWLQJ� WKH� ��� (DVW� 9LOODJH� EORFNV� EHWZHHQ� +RXVWRQ� DQG� ��WK� 6WUHHW� WR� D

SHGHVWULDQ� PDOO� ZRXOG� LQFUHDVH� WKH� UXQQLQJ� WLPH� E\� ��� VHFRQGV� DQG� SHGHVWULDQL]LQJ� WKH

HQWLUH�OHQJWK�RI�6HFRQG�$YHQXH�ZRXOG�UHVXOW�LQ�DQ�LQFUHDVH�IURP���PLQXWHV�WR����PLQXWHV�LQ

WRWDO�UXQQLQJ�WLPH�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$OLJQPHQW�����9HKLFXODU�7UDIILF

6HFRQG�$YHQXH¶V�FDSDFLW\�RI�������YSK�EHWZHHQ���UG�DQG���UG�6WUHHW�DQG�������YSK�VRXWK�RI

��UG�6WUHHW�ZRXOG�EH�GHFUHDVHG�WR���YSK��,Q�WKH�$OLJQPHQW�$QDO\VLV�$UHD�����ULJKW�WXUQV�RQ

6HFRQG�$YHQXH�DQG����OHIW�WXUQV�ZRXOG�EH�HOLPLQDWHG��$Q�DGGLWLRQDO�VRXWKERXQG�FDSDFLW\�RI

������YSK�LV�SURYLGHG�E\�D�WZR�ZD\�)LUVW�$YHQXH��7KH�FXUUHQW�QRUWKERXQG�FDSDFLW\�RI�)LUVW

$YHQXH�ZRXOG�GHFUHDVH�E\�������YSK�IURP�������YSK�WR�������YSK�

$W� FHUWDLQ� FULWLFDO� ORFDWLRQV� VXFK� DV� WKH� 4%%� UDPS� DQG� WKH� HQWUDQFH� WR� WKH� 407�� FORVLQJ

6HFRQG�$YHQXH�WR�WUDIILF�PD\�QRW�EH�SRVVLEOH�ZLWKRXW�PDMRU�UHFRQVWUXFWLRQ��.HHSLQJ�VHYHUDO

VKRUW�VHJPHQWV�RI�6HFRQG�$YHQXH�RSHQ�WR�YHKLFXODU�WUDIILF�PD\�EH�QHFHVVDU\�

$OLJQPHQW�����2Q�6WUHHW�3DUNLQJ

2Q� VWUHHW� SDUNLQJ� RQ� 6HFRQG� $YHQXH� ZRXOG� EH� UHGXFHG� E\� DQ� DYHUDJH� RI� ��� VSDFHV� SHU

SHGHVWULDQL]HG� EORFN� FRPSDUHG� WR� $OLJQPHQW� ��� $� SHGHVWULDQ� $OLJQPHQW� DORQJ� WKH� HQWLUH

OHQJWK�RI�6HFRQG�$YHQXH�UHGXFHV�SDUNLQJ�VSDFHV�E\�����WR�����VSDFHV�FRPSDUHG�WR�WRGD\¶V

DPRXQW�

$OLJQPHQW�����*RRGV�0RYHPHQW

���EORFNV�������RQ�WKH�ZHVW�VLGH�DQG����EORFNV�������RQ�WKH�HDVW�VLGH�RI�6HFRQG�$YHQXH

DUH� VWDWHG� DV� GHOLYHU\� LQWHQVLYH�� $VVXPLQJ� WKH� SRVVLELOLW\� WR� ORDG� DQG� XQORDG� FRPPHUFH

VKLSPHQWV�LQ�WKH�SHGHVWULDQ�PDOO�DW�VSHFLILF�WLPHV��KDQG�FDUWLQJ�GLVWDQFH�ZRXOG�GHFUHDVH�DQG

GHOLYHU\�ZRXOG�EH�PXFK�HDVLHU�ZLWKRXW�VXUURXQGLQJ�WUDIILF��,I�GHOLYHULHV�KDYH�WR�EH�GRQH�IURP

FURVVWRZQ�VWUHHWV��GLVWDQFHV�LQFUHDVH�E\�DW�OHDVW�E\������

$OLJQPHQW�����&XUEFXWV

(LJKW� H[LVWLQJ� FXUEFXWV� ZRXOG� EH� UHPRYHG�� DQG� DFFHVV� IURP� 6HFRQG� $YHQXH� ZLOO� QRW� EH

SHUPLWWHG�� )RU� �� RI� WKHVH� HQWUDQFHV�� DFFHVV� IURP� FURVVWRZQ� VWUHHWV� LV� SRVVLEOH�� )RU� WKH

UHPDLQLQJ���ORFDWLRQV��LQGLYLGXDO�VROXWLRQV�FDQ�EH�GHYLVHG�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$OLJQPHQW�����6XEZD\�&RQQHFWLRQ

&RQQHFWLRQ�WR�H[LVWLQJ�VXEZD\V�LV�WKH�VDPH�DV�ZLWK�WKH�$OLJQPHQW�$OWHUQDWLYH���

$OLJQPHQW�����)XWXUH�6HFRQG�$YHQXH�6XEZD\�,QWHUIDFH

$Q�LQWHUIDFH�ZLWK�D�IXWXUH�6HFRQG�$YHQXH�6XEZD\�LV�SRVVLEOH�DORQJ�WKH�HQWLUH�OHQJWK�RI�WKLV

DOLJQPHQW��7KHUHIRUH�WKH�6HFRQG�$YHQXH�6XEZD\�DQG�WKH�(DVW�6LGH�/57� OLQH�FRXOG�RSHUDWH

DV� D� V\PELRWLF� H[SUHVV� DQG� ORFDO� WUDQVLW� VHUYLFH�� VLPLODU� WR� WRGD\¶V� 1<&� H[SUHVV� DQG� ORFDO

VXEZD\�FRQFHSW�

)LJXUH���������3HGHVWULDQ�0DOO�$OLJQPHQW�ZLWK��QG�$YHQXH�,QWHUIDFH



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$OLJQPHQW�����&RVW

2EYLRXVO\� FRQVWUXFWLRQ� FRVW� IRU� WKLV� DOLJQPHQW� DUH� VLJQLILFDQWO\� KLJKHU� GXH� WR� PDMRU

UHFRQVWUXFWLRQ�RI�6HFRQG�$YHQXH�LQFOXGLQJ�SHGHVWULDQ�DPHQLWLHV�DQG�WKH�UHTXLUHG�FKDQJHV�RQ

)LUVW�$YHQXH�WR�DFFRPPRGDWH�WZR�ZD\�WUDIILF��7KRXJK�FRQVWUXFWLRQ�IRU�WKH�/57�OLQH�LV�PRUH

HIILFLHQW�EHFDXVH�RI�DGMDFHQW�WUDFNV�� WKH�HQWLUH�VHJPHQW�EHWZHHQ�+RXVWRQ�DQG����WK�6WUHHW

ZLOO�EH�PRUH�H[SHQVLYH�WKDQ�DQ\�RWKHU�DOWHUQDWLYH�

,Q�RUGHU�WR�UHDOL]H�D���PLQ�KHDGZD\��WZR�DGGLWLRQDO�/59V�KDYH�WR�EH�SXUFKDVHG�GXH�WR�KLJKHU

UXQQLQJ� WLPHV� FRPSDUHG� ZLWK� SUHYLRXV� DOLJQPHQWV�� 2SHUDWLQJ� FRVWV� ZRXOG� EH� VRPHZKDW

KLJKHU�WKDQ�ZLWK�RWKHU�DOLJQPHQWV��DV�PRUH�YHKLFOHV�KDYH�WR�EH�RSHUDWHG�

$OLJQPHQW�����6DIHW\

7KLV� DOLJQPHQW� DYRLGV� FDU� WXUQLQJ� FRQIOLFWV� DQG� D� SRWHQWLDO� IRU� FROOLVLRQV� H[LVWV� RQO\� IRU

YHKLFOHV�RQ�FURVVWRZQ�VWUHHWV�LJQRULQJ�D�UHG�OLJKW��3HGHVWULDQV�RQ�6HFRQG�$YHQXH�ZLOO�KDYH�WR

EHFRPH� DFFOLPDWHG� WR� VKDULQJ� WKH� PDOO� ZLWK� /59V� DQG� SHUKDSV� ZLWK� ELF\FOLVWV�� 7KHUHIRUH

VRPH�SHGHVWULDQ�SURWHFWLRQ� LV�QHHGHG��7KH�PHGLDQ�RQ�)LUVW�$YHQXH�ZLOO�PDNH�FURVVLQJV� IRU

SHGHVWULDQV�VDIHU�

$OLJQPHQW�����3HGHVWULDQ�6SDFH

%HVLGHV� WKH� PDMRU� JDLQ� RI� SHGHVWULDQ� VSDFH�� RSSRUWXQLWLHV� IRU� SHGHVWULDQ� DPHQLWLHV� DUH

SURYLGHG��7RJHWKHU�ZLWK�WKHVH�DPHQLWLHV��WKH�6HFRQG�$YHQXH�0DOO�ZRXOG�QRW�RQO\�EH�D�SODFH

ZLWK�HQRXJK�VSDFH� IRU�ZDONLQJ�EXW�DOVR�DQ�XUEDQ�SXEOLF� VSDFH�ZKHUH�SHRSOH� OLNH� WR� VSHQG

WKHLU� WLPH��SHUKDSV� WR� IUHTXHQW� WKH�QXPHURXV�VWRUHV�DQG�FRPPHUFLDO�RXWOHWV� WKDW� OLQH� WKDW

WKRURXJKIDUH�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU���������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

$OLJQPHQW�����/DQG�8VH

7KH�SHGHVWULDQ�PDOO�ZLWK�/57�VHUYLFH�RQ�6HFRQG�$YHQXH�ILWV�ZHOO�WR�WKH�H[LVWLQJ�ODQG�XVH�PL[

RI� UHWDLO� DQG� UHVLGHQWLDO�� SDUWLFXODUO\� LQ� WKH� (DVW� 9LOODJH�� 7KRXJK� WKH� (DVW� 9LOODJH� IODLU

GLPLQLVKHV�IXUWKHU�QRUWK��D�PDOO�FRXOG�UHYLWDOL]H�WKHVH�DUHDV�DQG�WKHUHIRUH�EH�TXLWH�SUDFWLFDO�

$OLJQPHQW�����6WDWLRQ�$FFHVVLELOLW\

$�PDMRU�DGYDQWDJH�RI�WKLV�DOWHUQDWLYH�LV�DQ�HDVLHU�DQG�PRUH�SOHDVDQW�ZDON�WR�DQG�IURP�/57

VWDWLRQV��2WKHUZLVH�DFFHVVLELOLW\�LV�HTXDO�ZLWK�WKH�RQH�GHVFULEHG�LQ�$OLJQPHQW�$OWHUQDWLYH���

$OLJQPHQW�����(DVW�6LGH�/LYDELOLW\

7KH� 3HGHVWULDQ� 0DOO� $OLJQPHQW� SURYLGHV� D� GUDPDWLF� JDLQ� LQ� OLYDELOLW\� RQ� 0DQKDWWDQ¶V� (DVW

6LGH��7KH�6HFRQG�$YHQXH�0DOO�ZLOO�EH�D�PL[WXUH�RI�SDUN��VKRSSLQJ�PDOO�DQG�WUDQVLWZD\�ZLWK

]HUR�HPLVVLRQV��3HRSOH�LQ�WKH�VWUHHW�ZLOO�JXDUDQWHH�D�IULHQGO\�DQG�VDIH�ZDONLQJ�HQYLURQPHQW�

7KH�6HFRQG�$YHQXH�7UDQVLW�0DOO�ZRXOG� UHSUHVHQW�DOO� WKH�DGYDQWDJHV�RI�SXEOLF�VSDFH� LQ� WKH

PLGGOH�RI�D�KLJK�GHQVLW\�ZRUNLQJ�DQG�OLYLQJ�DUHD�

$�WHPSRUDULO\�GHFUHDVH�LQ�OLYDELOLW\�LV�H[SHFWHG�IRU�D�WUDQVLWLRQDO�SKDVH�ZHUH�WUDIILF�GLYHUVLRQ

WR�DGMDFHQW�VWUHHWV�PLJKW�RFFXU�XQWLO�DQ�H[SHFWHG�QHZ�WUDYHO�EHKDYLRU�SDWWHUQ�ZLWK�OHVV�WD[L

DQG�SULYDWH�DXWR�XVH�WDNHV�SODFH�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH �)LQDO�5HSRUW

&KDSWHU�������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

����� $OLJQPHQW�(YDOXDWLRQ

7R�DVVLVW� LQ�WKH�DOLJQPHQW�HYDOXDWLRQ��D�VFRULQJ�PRGHO�ZDV�FKRVHQ��$IWHU�GHILQLQJ�D�PDWUL[

ZLWK�FDWHJRULHV��HOHPHQWV�DQG�LQGLFDWRUV��D�SHUFHQWDJH�ZHLJKW�IRU�HDFK�JURXS�ZDV�DVVLJQHG

�7DEOH� �������� :KLOH� REYLRXVO\� VRPHZKDW� VXEMHFWLYH�� WKH� ³ZHLJKWLQJ´� V\VWHP� SHUPLWWHG� D

YDULHW\� RI� IDFWRUV� WR� EH� FRPSDUHG� LQ� D� UDWLRQDO� PDQQHU�� )RU� WKH� WKUHH� FDWHJRULHV�� WKH

IROORZLQJ�ZHLJKWLQJ�ZDV�FKRVHQ�

3URYLGLQJ�RSWLPDO�VHUYLFH�IRU�WUDQVLW�ULGHUV� ���

(FRQRPLF�HIILFLHQF\��&RVW� ���

,PSDFWV�RQ�WUDIILF�LQ�JHQHUDO� ���

$PHQLWLHV�OHDGLQJ�WRZDUGV�D�PRUH�OLYDEOH�FLW\� ���

,Q�RUGHU�WR�JDLQ�LQIRUPDWLRQ�DERXW�WKH�VHQVLWLYLW\�RI�WKH�VFRULQJ�PRGHO��GLIIHUHQW�ZHLJKWV�DUH

XVHG�IRU�D�VHQVLWLYLW\�WDEOH��7DEOH��������DQG�WKRVH�UHVXOWV�DUH�FRPSDUHG�ZLWK�WKH�SUHYLRXV

RQHV��7KH�IROORZLQJ�ZHLJKWV�ZHUH�FKRVHQ�IRU�WKH�VHFRQG�FDOFXODWLRQ�

3URYLGLQJ�RSWLPDO�VHUYLFH�IRU�WUDQVLW�ULGHUV� ���

(FRQRPLF�HIILFLHQF\��&RVW� ���

,PSDFWV�RQ�WUDIILF�LQ�JHQHUDO� ���

$PHQLWLHV�OHDGLQJ�WRZDUGV�D�PRUH�OLYDEOH�FLW\� ���

$V�7DEOH�������VKRZV��WKH�IRXU�DOWHUQDWLYH�DOLJQPHQWV�ZHUH�VFRUHG�IRU�HDFK�RI����LQGLFDWRUV

DQG�JLYHQ�IURP�RQH�����WR�IRXU�����SRLQWV�ZLWK�IRXU�EHLQJ�WKH�KLJKHVW��$OLJQPHQW�$OWHUQDWLYH

��ZLWK�D�7ZR�:D\�7UDQVLW�:D\�RQ�6HFRQG�$YHQXH� VFRUHG� KLJKHVW�ZLWK� ������� IROORZHG� E\

$OLJQPHQW�$OWHUQDWLYH���ZLWK��������WKH�3HGHVWULDQ�0DOO�$OLJQPHQW�RQ�6HFRQG�$YHQXH��/HVV

DWWUDFWLYH�ZHUH�WKH�7ZR�:D\�3DLU�$OLJQPHQW�RQ�)LUVW�$YHQXH��$OLJQPHQW�$OWHUQDWLYH���ZLWK

������SRLQWV�DQG�WKH�2QH�:D\�3DLU�$OLJQPHQW��$OLJQPHQW�$OWHUQDWLYH����ZLWK�������SRLQWV�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH �)LQDO�5HSRUW

&KDSWHU�������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

7KH�VHQVLWLYLW\�FKHFN�ZKHUH�JUHDWHU�ZHLJKW�ZDV�JLYHQ�WR�³OLYDEOH�FLW\´�LQGLFDWRUV�UHVXOWHG�LQ

$OLJQPHQW�����������KDYLQJ�WKH�KLJKHVW�VFRUH��IROORZHG�E\�7ZR�:D\�7UDQVLW�:D\�$OLJQPHQW

�� ��������DQG�$OLJQPHQW��� ��������DQG� WKH� ORZHVW� VFRUH�ZDV� IRU�$OLJQPHQW���ZLWK�������

+LJKHU�ZHLJKW�LQ�LQWHUHVW�IRU�PRUH�OLYDELOLW\�JHQHUDOO\�UHVXOWV�LQ�IDYRULQJ�WKH�3HGHVWULDQ�0DOO

DOLJQPHQWV�GXH�WR�WKH�GUDPDWLF�JDLQ�RI�RSHQ�DQG�SXEOLF�VSDFH�DV�ZHOO�DV�DQ�RYHUDOO�GHFUHDVH

LQ�QHJDWLYH�WUDIILF�LPSDFWV�

+RZHYHU�� WDNLQJ� LQWR� DFFRXQW� WKH� SROLWLFDO� DFFHSWDQFH�� ZKLFK� LV� QRW� UHSUHVHQWHG� LQ� WKH

VFRULQJ� PRGHO�� WKH� 2QH�:D\�3DLU� $OLJQPHQW� �$OWHUQDWLYH� ��� SUREDEO\� EHFRPHV� WKH� PRVW

DWWUDFWLYH�DOWHUQDWLYH�GXH�WR�LWV�PDUJLQDO�WUDIILF�LPSDFWV�DQG�LWV�VLPLODULW\�WR�WKH�H[LVWLQJ�0��

EXV�VHUYLFH�

&RQFOXGLQJ��D� ILQDO�VHOHFWLRQ�RI�DOWHUQDWLYHV�RQ� WKH�EDVLV�RI� WKH�VFRULQJ�PRGHO�DORQH� LV�QRW

SRVVLEOH�� $V� VKRZQ� ZLWK� WKH� VHQVLWLYLW\� FKHFN�� SUHIHUHQFHV� GHSHQG� IRU� D� JUHDW� H[WHQW� RQ

VRFLHW\¶V�FXUUHQW�DVVHVVPHQW�RI�FRQWUDGLFWLQJ�IDFWRUV�VXFK�DV�PD[LPL]LQJ�PRELOLW\��DFFHVV�WR

SULYDWH�SURSHUW\�RU�D�PRUH�OLYDEOH�HQYLURQPHQW�

%DVHG� RQ� WKH� LQLWLDO� UHVXOWV� RI� WKH� VFRULQJ� PRGHO�� D� FRPELQDWLRQ� RI� WKH� 7ZR�:D\� 3DLU

$OLJQPHQW� RQ� 6HFRQG� $YHQXH� �LQFOXGLQJ� $OLJQPHQW� $OWHUQDWLYH� �� DQG� ��� ZDV� FKRVHQ� IRU

IXUWKHU�FRPSDULVRQ�DQG�YHULILFDWLRQ��7KLV�K\EULG�DOLJQPHQW�SHUPLWV�SHGHVWULDQL]LQJ�VHOHFWHG

EORFNV�ZKLOH�SURYLGLQJ�VSDFH�IRU�WUDIILF�QH[W�WR�D�7ZR�:D\�7UDQVLW�:D\�ZKHUH�WKDW�WHFKQLTXH

LV�PRUH�IHDVLEOH�

7LPH�GLG�QRW�SHUPLW�GHWDLOHG�GHYHORSPHQW�RI�WKH�K\EULG�DOWHUQDWLYH�RQ�D�EORFN�E\�EORFN�EDVLV�

EXW� WKH� VHJPHQW� VRXWK� RI� ��WK� 6WUHHW� LV� FHUWDLQO\� D� FDQGLGDWH� IRU� WKH� 3HGHVWULDQ�0DOO� /57

$OLJQPHQW��2WKHU�VHJPHQWV�FRXOG�EH�FRQVLGHUHG�DV�ZHOO�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH �)LQDO�5HSRUW

&KDSWHU�������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

7DEOH��������6FRULQJ�0RGHO�ZLWK�ZHLJKWV��)LUVW�&DOFXODWLRQ�

Category a Elements a b Indicator a b

Transit 40% Running Times 30% 12% Overall Running Time 70% 8.4%
Rider Reliability 30% 3.6%

Station Accessibility 30% 12% Access for Residents east of 1st Ave 40% 4.8%

Access for Residents west of 2nd Ave 20% 2.4%

General Access to Jobs 30% 3.6%

No. of major institutions directly served 10% 1.2%

2nd Avenue Subway 20% 8% No. of Directions with Interface 70% 5.6%

Interface Convenience of change 30% 2.4%

Other Subway 20% 8% Number of direct connections 60% 4.8%

Connection Distance to intersecting Subways 40% 3.2%

Operator 20% Capital Costs 40% 8% Infrastructure 70% 5.6%
Vehicles 15% 1.2%

Stations 15% 1.2%

Operating Costs 60% 12% Operators 60% 7.2%

Maintenance of Vehicles 25% 3.0%

Maintenance of Tracks 10% 1.2%

Maintenance of Stations 5% 0.6%

General 20% Vehicular Traffic 40% 8% Through Capacity 50% 4.0%
Traffic Affected critical traffic locations 30% 2.4%

Turning Capacity 20% 1.6%

On-Street Parking 10% 2% Number of Spaces 100%% 2.0%

Goods Movement 20% 4% Delivery intensity of affected side 50% 2.0%

Increase in hand carting distances 30% 1.2%

Convenience of loading 20% 0.8%

Curbcuts 10% 2% Number of affected Curbcuts 30% 0.6%

Curb activity 70% 1.4%

Safety 20% 4% No. of potential Traffic/LRT conflicts 30% 1.2%

Pedestrian Safety 50% 2.0%

Biking Safety 10% 0.4%

Goods Movement Safety 10% 0.4%

Amenities 20% Pedestrian Space 10% 2% Number of Stations on Sidewalk 40% 0.8%
Additional Pedestrian Space 60% 1.2%

Land Use 10% 2% Harmony 100% 2.0%

East Side Livability 80% 16% Less Vehicular Traffic 40% 6.4%

Less Emissions 20% 3.2%

More public and open space 20% 3.2%

General Accessibility 20% 3.2%

a - relative assessment��������������7RWDO ���� ����
b - absolute assessment



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH �)LQDO�5HSRUW

&KDSWHU�������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

7DEOH��������$VVHVVPHQW�DQG�6FRULQJ�RI�$OLJQPHQWV��)LUVW�&DOFXODWLRQ�

Indicator Weight       Assessment of
          Alignments

                    Scoring of
                   Alignments

1 2 3 4 1 2 3 4

Overall Running Time 8.4% 4 4 4 3 0.336 0.336 0.336 0.252

Reliability 3.6% 4 3 3 4 0.144 0.108 0.108 0.144

Access for Residents east of 1st Ave 4.8% 2 3 1 1 0.096 0.144 0.048 0.048

Access for Residents west of 2nd Avenue 2.4% 2 1 4 4 0.048 0.024 0.096 0.096

General Access to Jobs 3.6% 2 1 4 4 0.072 0.036 0.144 0.144

No. of major institutions directly served 1.2% 2 4 1 1 0.024 0.048 0.012 0.012

Number of Directions with Interface 5.6% 2 1 4 4 0.112 0.056 0.224 0.224

Convenience of change 2.4% 2 1 3 4 0.048 0.024 0.072 0.096

Number of direct connections 4.8% 2 4 1 1 0.096 0.192 0.048 0.048

Distance to intersecting Subways 3.2% 2 1 4 4 0.064 0.032 0.128 0.128

Infrastructure 5.6% 1 4 4 2 0.056 0.224 0.224 0.112

Vehicles 1.2% 4 4 4 3 0.048 0.048 0.048 0.036

Stations 1.2% 4 2 2 1 0.048 0.024 0.024 0.012

Operators 7.2% 4 4 4 3 0.288 0.288 0.288 0.216

Maintenance of Vehicles 3.0% 4 4 4 3 0.12 0.12 0.12 0.09

Maintenance of Tracks 1.2% 2 4 4 4 0.024 0.048 0.048 0.048

Maintenance of Stations 0.6% 4 2 2 1 0.024 0.012 0.012 0.006

Through Capacity 4.0% 4 3 3 1 0.16 0.12 0.12 0.04

Affected critical traffic locations 2.4% 4 3 2 1 0.096 0.072 0.048 0.024

Turning Capacity 1.6% 3 4 4 2 0.048 0.064 0.064 0.032

Number of Spaces 2.0% 2 3 3 1 0.04 0.06 0.06 0.02

Delivery intensity of affected side 2.0% 2 4 4 1 0.04 0.08 0.08 0.02

Increase in hand carting distances 1.2% 2 2 2 1 0.024 0.024 0.024 0.012

Convenience of loading 0.8% 2 1 1 4 0.016 0.008 0.008 0.032

Number of affected Curbcuts 0.6% 1 4 3 2 0.006 0.024 0.018 0.012

Curb activity 1.4% 1 3 4 2 0.014 0.042 0.056 0.028

No. of potential Traffic/LRT conflicts 1.2% 2 1 1 4 0.024 0.012 0.012 0.048

Pedestrian Safety 2.0% 4 2 2 4 0.08 0.04 0.04 0.08

Biking Safety 0.4% 4 2 2 3 0.016 0.008 0.008 0.012

Goods Movement Safety 0.4% 1 2 2 4 0.004 0.008 0.008 0.016

Number of Stations on Sidewalk 0.8% 1 2 2 4 0.008 0.016 0.016 0.032

Additional Pedestrian Space 1.2% 1 2 2 4 0.012 0.024 0.024 0.048

Harmony 2.0% 2 1 3 4 0.04 0.02 0.06 0.08

Less Vehicular Traffic 6.4% 1 2 2 4 0.064 0.128 0.128 0.256

Less Emissions 3.2% 1 2 2 4 0.032 0.064 0.064 0.128

More public and open space 3.2% 1 1 1 4 0.032 0.032 0.032 0.128

General Accessibility 3.2% 1 3 3 4 0.032 0.096 0.096 0.128

Total Score 2.436 2.706 2.946 2.888



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH �)LQDO�5HSRUW

&KDSWHU�������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

7DEOH��������6FRULQJ�0RGHO�ZLWK�ZHLJKWV��6HQVLWLYLW\�

Category a Elements a b Indicator a b

Transit 20% Running Times 30% 6% Overall Running Time 70.0% 4.2%
Rider Reliability 30.0% 1.8%

Station Accessibility 30% 6% Access for Residents east of 1st Ave 40.0% 2.4%

6% Access for Residents west of 2nd Ave 20.0% 1.2%

General Access to Jobs 30.0% 1.8%

No. of major institutions directly served 10.0% 0.6%

2nd Avenue Subway 20% 4% No. of Directions with Interface 70.0% 2.8%

Interface Convenience of change 30.0% 1.2%

Other Subway 20% 4% Number of direct connections 60.0% 2.4%

Connection Distance to intersecting Subways 40.0% 1.6%

Operator 20% Capital Costs 40% 8% Infrastructure 70% 5.6%
Vehicles 15% 1.2%

Stations 15% 1.2%

Operating Costs 60% 12% Operators 60% 7.2%

Maintenance of Vehicles 25% 3.0%

Maintenance of Tracks 10% 1.2%

Maintenance of Stations 5% 0.6%

General 20% Vehicular Traffic 40% 8% Through Capacity 50% 4.0%
Traffic Affected critical traffic locations 30% 2.4%

Turning Capacity 20% 1.6%

On-Street Parking 10% 2% Number of Spaces 100% 2.0%

Goods Movement 20% 4% Delivery intensity of affected side 50% 2.0%

Increase in hand carting distances 30% 1.2%

Convenience of loading 20% 0.8%

Curbcuts 10% 2% Number of affected Curbcuts 30% 0.6%

Curb activity 70% 1.4%

Safety 20% 4% No. of potential Traffic/LRT conflicts 30% 1.2%

Pedestrian Safety 50% 2.0%

Biking Safety 10% 0.4%

Goods Movement Safety 10% 0.4%

Amenities 40% Pedestrian Space 10% 4% Number of Stations on Sidewalk 40% 1.6%
Additional Pedestrian Space 60% 2.4%

Land Use 10% 4% Harmony 100% 4.0%

East Side Livability 80% 32% Less Vehicular Traffic 40% 12.8

Less Emissions 20% 6.4%

More public and open space 20% 6.4%

General Accessibility 20% 6.4%

a - relative assessment��������������7RWDO ���� ����
b - absolute assessment



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH �)LQDO�5HSRUW

&KDSWHU�������7KH�(DVW�6LGH�/57�/LQH

3DJH�������

7DEOH��������$VVHVVPHQW�DQG�6FRULQJ�RI�$OLJQPHQWV��6HQVLWLYLW\�

Indicator Weight       Assessment of
          Alignments

                    Scoring of
                   Alignments

1 2 3 4 1 2 3 4

Overall Running Time 4.2% 4 4 4 3 0.168 0.168 0.168 0.126

Reliability 1.8% 4 3 3 4 0.072 0.054 0.054 0.072

Access for Residents east of 1st Ave 2.4% 2 3 1 1 0.048 0.072 0.024 0.024

Access for Residents west of 2nd Avenue 1.2% 2 1 4 4 0.024 0.012 0.048 0.048

General Access to Jobs 1.8% 2 1 4 4 0.036 0.018 0.072 0.072

No. of major institutions directly served 0.6% 2 4 1 1 0.012 0.024 0.006 0.006

Number of Directions with Interface 2.8% 2 1 4 4 0.056 0.028 0.112 0.112

Convenience of change 1.2% 2 1 3 4 0.024 0.012 0.036 0.048

Number of direct connections 2.4% 2 4 1 1 0.048 0.096 0.024 0.024

Distance to intersecting Subways 1.6% 2 1 4 4 0.032 0.016 0.064 0.064

Infrastructure 5.6% 1 4 4 2 0.056 0.224 0.224 0.112

Vehicles 1.2% 4 4 4 3 0.048 0.048 0.048 0.036

Stations 1.2% 4 2 2 1 0.048 0.024 0.024 0.012

Operators 7.2% 4 4 4 3 0.288 0.288 0.288 0.216

Maintenance of Vehicles 3.0% 4 4 4 3 0.12 0.12 0.12 0.09

Maintenance of Tracks 1.2% 2 4 4 4 0.024 0.048 0.048 0.048

Maintenance of Stations 0.6% 4 2 2 1 0.024 0.012 0.012 0.006

Through Capacity 4.0% 4 3 3 1 0.16 0.12 0.12 0.04

Affected critical traffic locations 2.4% 4 3 2 1 0.096 0.072 0.048 0.024

Turning Capacity 1.6% 3 4 4 2 0.048 0.064 0.064 0.032

Number of Spaces 2.0% 2 3 3 1 0.04 0.06 0.06 0.02

Delivery intensity of affected side 2.0% 2 4 4 1 0.04 0.08 0.08 0.02

Increase in hand carting distances 1.2% 2 2 2 1 0.024 0.024 0.024 0.012

Convenience of loading 0.8% 2 1 1 4 0.016 0.008 0.008 0.032

Number of affected Curbcuts 0.6% 1 4 3 2 0.006 0.024 0.018 0.012

Curb activity 1.4% 1 3 4 2 0.014 0.042 0.056 0.028

No of potential Traffic/LRT conflicts 1.2% 2 1 1 4 0.024 0.012 0.012 0.048

Pedestrian Safety 2.0% 4 2 2 4 0.08 0.04 0.04 0.08

Biking Safety 0.4% 4 2 2 3 0.016 0.008 0.008 0.012

Goods Movement Safety 0.4% 1 2 2 4 0.004 0.008 0.008 0.016

Number of Stations on Sidewalk 1.6% 1 2 2 4 0.016 0.032 0.032 0.064

Additional Pedestrian Space 2.4% 1 2 2 4 0.024 0.048 0.048 0.096

Harmony 4.0% 2 1 3 4 0.08 0.04 0.12 0.16

Less Vehicular Traffic 12.8% 1 2 2 4 0.128 0.256 0.256 0.512

Less Emissions 6.4% 1 2 2 4 0.064 0.128 0.128 0.256

More public and open space 6.4% 1 1 1 4 0.064 0.064 0.064 0.256

General Accessibility 6.4% 1 3 3 4 0.064 0.192 0.192 0.256

Total Score 100.0% 2.136 2.586 2.758 3.092



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH )LQDO�5HSRUW

&KDSWHU�������7KH�5ROH�RI�WKH�(DVW�6LGH�/57�/LQH

3DJH������

��� 7KH�5ROH�RI�WKH�(DVW�6LGH�/57�/LQH

,Q�RUGHU� WR�EHWWHU�H[SODLQ� WKH� UHODWLYH� UROH�RI�DQ�(DVW�6LGH�/57�/LQH�� WKH� IROORZLQJ�FKDSWHU

SURYLGHV� VSHFLILF� GDWD� DERXW� WKH� 7ZR�:D\�3DLU� $OLJQPHQW� RQ� 6HFRQG� $YHQXH� DV� ZHOO� DV

FRPSDULVRQV� WR�H[LVWLQJ�SODQV� IRU�D�6HFRQG�$YHQXH�6XEZD\�DQG� WKH�1HZ�<RUN�%XV� /DQHV�

*HQHUDO�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�/57�VHUYLFH�ZHUH�GLVFXVVHG� LQ�FKDSWHU�������DQG

WKHUHIRUH� DUH� QRW� LQFOXGHG�� $OVR�� WKH� QHHG� IRU� FRPSUHKHQVLYH� SODQQLQJ� LV� LGHQWLILHG� DQG

VXJJHVWLRQV�IRU�DQ�LQWHJUDWHG�(DVW�6LGH�/57�/LQH�DUH�PDGH�

����� 7UDIILF�DQG�7UDQVSRUWDWLRQ

'HFUHDVHG�MRXUQH\�WLPH

%RWK� WKH�(DVW�6LGH� /57� /LQH�DQG� WKH�6HFRQG�$YHQXH�6XEZD\�ZRXOG� VLJQLILFDQWO\� GHFUHDVH

MRXUQH\� WLPHV� IRU� (DVW� 6LGH� UHVLGHQWV� DQG� LPSURYH� DFFHVVLELOLW\� WR� PDQ\� GHVWLQDWLRQV� LQ

0DQKDWWDQ�DQG� WKH�RWKHU�ERURXJKV��&RPSDUHG� WR� WKH�H[LVWLQJ�0���%XV� VHUYLFH� �VFKHGXOHG

WLPHV��� WKH� (DVW� 6LGH� /57� /LQH� ZRXOG� EH� WZLFH� DV� IDVW� GXULQJ� SHDN� KRXUV� DQG� VWLOO� ���

TXLFNHU�GXULQJ�ODWH�QLJKW�VHUYLFH��UXQQLQJ�EHWZHHQ����WK�6WUHHW�DQG�6RXWK�)HUU\��7DEOH�����

����7KH�IDVWHU�/57�SHDN�KRXU�VHUYLFH�LV�GXH�WR�WKH�IDVWHU�ERDUGLQJ�WLPHV�RI�ORZ�IORRU��PXOWLSOH

HQWUDQFH�/59V�DQG�WR�WKH�H[FOXVLYH������ULJKW�RI�ZD\�ZKHUHDV�EXV�VHUYLFH� LV� LPSHGHG�E\

KLJK�WUDIILF�YROXPHV��7KLV�DFFRXQWV�IRU�WKH�0���/LPLWHG�EXV�EHLQJ�����ORQJHU�LQ�WULS�WLPHV

GXULQJ�SHDN�SHULRGV�

/RZHU� /57� VWDWLRQ� IUHTXHQF\� LV� SDUWO\� FRPSHQVDWHG� IRU� E\� HQKDQFHG� DFFHVVLELOLW\� WR� UDLO

VWDWLRQV� FRPSDUHG� WR� EXV� VWRSV�� :KHUHDV� EXV� VWRSV� SURYLGH� RQO\� VSHFLILF� VSRW� RU� FRUQHU

DFFHVV� WR�EXVHV�� /57� VWDWLRQV�ZRXOG� H[WHQG�RYHU� D� OHQJWK� RI� ���� IHHW� ������P�� DQG� /59V

ZRXOG�EH�DFFHVVLEOH�RYHU�WKH�HQWLUH�OHQJWK�

$V�H[SHFWHG��HVWLPDWHV�IRU�D�6HFRQG�$YHQXH�VXEZD\�VKRZ�HYHQ�JUHDWHU�GHFUHDVHV�LQ�UXQQLQJ

WLPHV�VXFK�DV�EHWZHHQ����WK�6WUHHW�DQG�6RXWK�)HUU\��MRXUQH\�WLPHV�ZRXOG�EH�DQRWKHU����

IDVWHU�WKDQ�/57�VHUYLFH�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH )LQDO�5HSRUW

&KDSWHU�������7KH�5ROH�RI�WKH�(DVW�6LGH�/57�/LQH

3DJH������

7KRXJK� WKH� VXEZD\� LV� WKH� VXSHULRU� V\VWHP� IRU� ORQJ� 0DQKDWWDQ� WULSV� DQG� WULSV� EHWZHHQ

GLIIHUHQW�ERURXJKV��WKH�(DVW�6LGH�/57�/LQH�SURYLGHV�IDVWHU�VHUYLFH�IRU�PRVW�LQWUD�0DQKDWWDQ

WULSV��7KHVH� WULSV��DV�SUHYLRXVO\�VKRZQ�� W\SLFDOO\�DUH�QRW� ORQJHU� WKDQ����EORFNV�RU�DERXW��

PLOHV� ����� NP��� 7KHVH�DUH� GLVWDQFHV�ZKHUH� /57¶V� DGYDQWDJH� RI� KLJKHU� VWRS� IUHTXHQF\� DQG

HDVLHU�VWDWLRQ�DFFHVVLELOLW\�UHVXOWV�LQ�VLJQLILFDQWO\�ORZHU�MRXUQH\�WLPHV�

0DS�������DQG�������VKRZ�D�FRPSDULVRQ�RI�DUHDV� WKDW�DUH�DFFHVVLEOH�ZLWKLQ���� ���DQG���

PLQXWHV�E\�HLWKHU�WDNLQJ�WKH�/57�OLQH�RU�WKH�VXEZD\��7KH�MRXUQH\�VWDUWV�DW���QG�6WUHHW�RQ�WKH

VXUIDFH� DQG� FRQWLQXHV� VRXWKERXQG�� :DLWLQJ� WLPHV� DUH� QRW� WDNHQ� LQWR� FRQVLGHUDWLRQ�� WKH\

GHSHQG� RQ� VHUYLFH� IUHTXHQF\� RQO\�� $� SULPH� GLVDGYDQWDJH� RI� WKH� VXEZD\� VWDUWV� IURP� WKH

EHJLQQLQJ�RI�WKLV�WULS��WKH�ORQJHU�ZDONLQJ�WLPH�WR�WKH�SODWIRUP�

7KH�FRPSDULVRQ�VKRZV�WKDW�WKH���PLQ�DUHD�LV�DOPRVW�WZLFH�DV�ODUJH�XVLQJ�WKH�/57�DQG�WKH���

PLQ�DUHD�LV�VWLOO�����JUHDWHU�WKDQ�FRUUHVSRQGLQJ�DUHDV�ZKHQ�XVLQJ�WKH�VXEZD\�

7DEOH��������6WRSV�DQG�5XQQLQJ�7LPH�&RPSDULVRQ

(6�/57
(VWLPDWH

�QG�$YH
6XEZD\
(VWLPDWH

0���%XV
6FKHGXOH

0���/WG�
%XV
6FKHGXOH

/H[�$YH
/RFDO
6FKHGXOH

/H[�$YH
([SUHVV
6FKHGXOH

1XPEHU�RI�6WRSV
EHWZHHQ����WK�6WUHHW
DQG�6RXWK�)HUU\

�� �� �� �� �� ��

1LWH����$0��$0�
5XQQLQJ�7LPHV�LQ�PLQ
���WK�6W��WR�6RXWK�)HUU\

����E� �� �� ����D� �� ��

3HDN�+RXU���30��30�
5XQQLQJ�7LPHV�LQ�PLQ
���WK�6W��WR�6RXWK�)HUU\

����F� �� ��� �� ����G� ��

a - Early Morning Run
b - Optimal Performance with 20s Dwell Time
c - Estimate on the basis of a 20% running time increase for peak hour periods
d - South of Brooklyn Bridge No. 4 and 5 Train



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH )LQDO�5HSRUW

&KDSWHU�������7KH�5ROH�RI�WKH�(DVW�6LGH�/57�/LQH

3DJH������

0DS�������� (DVW�6LGH�/57�/LQH�$FFHVVLELOLW\�XS�WR���PLOHV
-RXUQH\�WLPHV�IURP���QG�6WUHHW�WUDYHOLQJ�VRXWK

0DS�������� 6HFRQG�$YHQXH�6XEZD\�$FFHVVLELOLW\�XS�WR���PLOHV
-RXUQH\�WLPHV�IURP���QG�6WUHHW�WUDYHOLQJ�VRXWK



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH )LQDO�5HSRUW

&KDSWHU�������7KH�5ROH�RI�WKH�(DVW�6LGH�/57�/LQH

3DJH������

,QWHUPRGDO�LQWHUIDFHV

$V� SUHYLRXVO\� VKRZQ�� $OLJQPHQW� $OWHUQDWLYHV� �� DQG� �� ZRXOG� KDYH� RQH� GLUHFW� VXEZD\

FRQQHFWLRQ�� WKH� )� WUDLQ�� DW�+RXVWRQ�6WUHHW��6WXGLHV�KDYH� VKRZQ� WKDW� EXLOGLQJ� QHZ� VXEZD\

VWDWLRQV�DW���QG�RU���UG�6WUHHW�LV�H[FHHGLQJO\�H[SHQVLYH�1�+RZHYHU��EHWWHU�DFFHVV�IURP�6HFRQG

$YHQXH�WR�WKH�/H[LQJWRQ�$YHQXH�VWDWLRQ�RI� WKH�(�DQG�)�WUDLQ��ZKLFK�H[WHQGV�DOPRVW�WR�WKH

PLGGOH�RI�WKH�EORFN�RQ���UG�6WUHHW�EHWZHHQ�6HFRQG�DQG�7KLUG�$YHQXH��FRXOG�EH�IHDVLEOH�

$V� /57� DOORZV� ELNHV� WR� EH� WDNHQ� RQ� ERDUG� RU� VWRUHG� QH[W� WR� WKH� SODWIRUP�� D� FRQYHQLHQW

LQWHUIDFH�ZLWK�ELF\FOH�WUDIILF�ZRXOG�EH�DYDLODEOH��,Q�FRQWUDVW�WR�WKH�VXEZD\�QR�FDUU\LQJ�DQG

VWDLU�FOLPELQJ�ZRXOG�EH�QHFHVVDU\�

)LQDOO\��ZKHQ�HLWKHU�HQWHULQJ�RU� OHDYLQJ�DQ�/59�FRQYHQLHQW�WUDQVIHU�EHWZHHQ�D�EXV�RU� WD[L�

ZKLFK�VWRSV�DOPRVW�DW�WKH�VDPH�ORFDWLRQ�RU�ULJKW�DURXQG�WKH�FRUQHU��PD\�RFFXU�

1HWZRUN�,PSOLFDWLRQV

:LWK�WKH�H[LVWLQJ�SURSRVDO�IRU�/57�RQ���WK�6WUHHW�DV�SDUW�RI�WKH�/RZHU�(DVW�6LGH�/57�6KXWWOH

DQG� WKH� ��QG� 6WUHHW� /57� OLQH�� WKH� SRVVLELOLW\� IRU� GLUHFW� ³/�VKDSH´� /57� URXWHV� LV� DQRWKHU

LPSRUWDQW� DGYDQWDJH� RI� /57�� $W� JUDGH� FURVVLQJV� DQG� WXUQV� DUH� HDV\� WR� DGG� LQ� RUGHU� WR

SURYLGH�D�PRUH�H[WHQVLYH�/57�QHWZRUN�

7KLV�IOH[LELOLW\�DOVR�DOORZV�WKH�VWRUDJH�IDFLOLW\�DW����WK�6WUHHW�WR�VHUYH�RWKHU�/57�VHJPHQWV�RI

D�SRVVLEOH�0DQKDWWDQ�/57�QHWZRUN�

6WRS�RYHUFURZGLQJ�RQ�WKH�/H[�$YH�6XEZD\

:KHUHDV� RYHUFURZGLQJ� RQ� WKH� /H[LQJWRQ� $YHQXH� 6XEZD\� ZRXOG� EH� HDVHG� ZLWK� D� 6HFRQG

$YHQXH�6XEZD\��WKH�(DVW�6LGH�/57�/LQH�ZRXOG�DWWUDFW�D�VPDOOHU�SHUFHQWDJH�RI�SHDN�SHULRG

VXEZD\�ULGHUV�

$PRQJ�WKH�WRS�WZHQW\�RULJLQ�DQG�GHVWLQDWLRQ�SDLUV�RI�WKH�/H[LQJWRQ�$YHQXH�6XEZD\��7DEOH

��������WKUHH�SDLUV�RI�QRQ�0DQKDWWDQ�WR�0DQKDWWDQ�WULSV��D�LQ�7DEOH��������DQG�IRXU�SDLUV�RI

0DQKDWWDQ� WR� 0DQKDWWDQ� WULSV� �E� LQ� 7DEOH� ������� LQ� WKH� $0� SHDN� SHULRG� DUH� SRWHQWLDOO\

������������������������������������������
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7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH )LQDO�5HSRUW

&KDSWHU�������7KH�5ROH�RI�WKH�(DVW�6LGH�/57�/LQH

3DJH������

GLYHUWHG� WR� WKH� (DVW� 6LGH� /57� /LQH�� 7KHVH� SDLUV� DFFRXQW� IRU� DERXW� ���� RI� WKH� WRWDO� SHDN

SHULRG�/H[LQJWRQ�$YHQXH�VXEZD\�YROXPH�RI���������WULSV��$VVXPLQJ�D�����GLYHUVLRQ�UDWLR

�FRUUHVSRQGLQJO\� WR� WKH� DYHUDJH� FDWFKPHQW� DUHD� RI� WKH� (DVW� 6LGH� /57� /LQH��� /H[LQJWRQ

$YHQXH�VXEZD\�YROXPH�FRXOG�EH�GHFUHDVHG�E\��������WULSV�GXULQJ�WKH�$0�SHDN�SHULRG�

7KH�ORZHU�/H[LQJWRQ�$YHQXH�VXEZD\�30�SHDN�SHULRG�YROXPH�RI���������WULSV�LV�UHGXFHG�E\

�������WULSV�DVVXPLQJ�WKH�VDPH�GLYHUVLRQ�UDWLR��7ZR�SDLUV�RI�0DQKDWWDQ�WR�QRQ�0DQKDWWDQ

WULSV�DQG�VL[�SDLUV�RI�0DQKDWWDQ�WR�0DQKDWWDQ�WULSV�DUH�DIIHFWHG�LQ�WKH�30�SHDN�SHULRG�

,Q�JHQHUDO��WKH�SRWHQWLDO�IRU�VKLIWLQJ�WULSV�IURP�WKH�RWKHU�ERURXJKV�WR�WKH�(DVW�6LGH�/57�OLQH

GHSHQGV� WR� D�KLJK�GHJUHH�RQ� WKH� FRQYHQLHQFH�RI� WKH� WUDQVIHU� WR� WKH� VXEZD\��ZKHUHDV� WKH

6HFRQG�$YHQXH�6XEZD\�FRXOG�SURYLGH�D�RQH�VHDW�ULGH�IRU�PDQ\�RI�WKHVH�WULSV�

3RSXODU�VXUIDFH�WUDQVLW

([SHULHQFH� ZLWK� /57� LQ� RWKHU� FLWLHV� KDV� VKRZQ� WKDW� WKLV� PRGH� LV� H[WUHPHO\� SRSXODU� ZLWK

WUDQVLW� ULGHUV�� :KLOH� WKH� SURSRVHG� 1HZ� <RUN� %XV� ODQHV� ZRXOG� SURYLGH� PRUH� HIILFLHQW� EXV

VHUYLFH��WKH�EDVLF�LQFHQWLYHV�EHVLGHV�MRXUQH\�WLPH�IRU�ULGLQJ�WKH�EXV�ZRXOG�UHPDLQ�WKH�VDPH�

%HVLGHV�WKH�REYLRXV�DGYDQWDJHV�RI�/57�LQ�JHQHUDO��1HZ�<RUNHUV�ZLOO�KDYH�WKH�RSSRUWXQLW\�WR

WDNH� VXUIDFH� WUDQVLW� ZLWKRXW� ULGLQJ� WKH� ³ROG�IDVKLRQHG�� ORZ�LPDJH´� EXV� DVVXPLQJ� WKH

LPSOHPHQWDWLRQ�RI�DQ�(DVW�6LGH�/57�/LQH��,Q�SDUWLFXODU�IRU�FRVPRSROLWDQ�1HZ�<RUN�&LW\��ZLWK

DQ�RYHUDOO�HPSKDVLV�RQ�VW\OH�DQG�SDQDFKH��D�QHZ�DJH�RI�ZRUOG�FODVV�VXUIDFH�WUDQVLW�ZKLFK�LV

XS�WR�GDWH�� HIILFLHQW� DQG�� DERYH� DOO�� XVHU� IULHQGO\� DQG� UHDGLO\� DFFHVVLEOH�� ZRXOG� EH� DQ

DWWUDFWLYH�DOWHUQDWLYH�WR�FDU�DQG�WD[L�WUDYHO��/57�ZLOO�EH�HDVLHU�WR�SURPRWH�DQG�PRUH�OLNHO\�WR

VXFFHHG�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH )LQDO�5HSRUW

&KDSWHU�������7KH�5ROH�RI�WKH�(DVW�6LGH�/57�/LQH

3DJH������

$FFHVVLELOLW\�IRU�GLVDEOHG�SHUVRQV

$V�SUHYLRXVO\�GLVFXVVHG��WKH�(DVW�6LGH�/57�/LQH�ZRXOG�SURYLGH�LPSURYHG�PRELOLW\�IRU�GLVDEOHG

SHUVRQV�LQ�ZKHHOFKDLUV��2Q�WKH�RWKHU�KDQG��ZKHHOFKDLU�DFFHVVLELOLW\�WR�D�QHZ�VXEZD\�OLQH�LV

OHVV� FRQYHQLHQW� DQG�ZRXOG� VWLOO� UHTXLUH� GLIILFXOW� WUDQVIHUV� WR� RWKHU� OLQHV�� ,PSURYLQJ� VXUIDFH

WUDQVLW�WKDW�LV�FRPSDWLEOH�ZLWK�$'$�UHTXLUHPHQWV�LV�DQ�DSSURSULDWH�VROXWLRQ�

5LGLQJ�HQMR\PHQW

,Q� SURYLGLQJ� PRUH� LQGXFHPHQWV� IRU� WKH� SXEOLF� WR� ULGH� WUDQVLW�� WKH� (DVW� 6LGH� /57� /LQH� LV

XQEHDWDEOH��:KHWKHU�IRU�WRXULVWV��FRPPXWHUV�RU�VKRSSHUV�� WKH�ULGLQJ�H[SHULHQFH�ZLWK�KLJK�

WHFK� WUDLQV� RQ� WKH� VXUIDFH� LQFOXGLQJ� D� IDEXORXV� YLHZ� RI� 0DQKDWWDQ¶V� (DVW� 6LGH�� SURYLGHV

LPSRUWDQW�DGYDQWDJHV��7UDGLWLRQDO�EXV�VHUYLFH�RU�WULSV�WKURXJK�GDUN��QRLV\�DQG�XQDWWUDFWLYH

VXEZD\�WXQQHOV�DUH�OHVV�SOHDVDQW�WUDYHO�RSWLRQV�

6KLIWLQJ�WUDYHOHUV�IURP�SULYDWH�FDUV�DQG�WD[LV�WR�WUDQVLW�RU�QRQ�PRWRUL]HG�PRGHV

7R�VKLIW�SHRSOH�IURP�SULYDWH�FDUV�DQG�WD[LV�WR�DOWHUQDWLYH�PRGHV��WZR�PHWKRGV�FDQ�EH�XVHG�

SXVK�HIIHFWV�DQG�SXOO�HIIHFWV�

2Q�WKH�SXVK�VLGH��LW�LV�LPSRUWDQW�WR�GHFUHDVH�WKH�VWURQJ�DWWUDFWLRQ�RI�WKH�SULYDWH�DXWR�PRGH�

7ZR�ZD\V�DUH�HYLGHQW��)LUVW��WKH�PRVW�DFFHSWHG�PHWKRG�LV�SULFLQJ��7KLV�LV�RQO\�PRGHVWO\�GRQH

LQ� 1<&�� E\� EULGJH� WROOV� �URDG� SULFLQJ�� DQG� KLJK� SDUNLQJ� IHHV�� 7KH� VHFRQG� LPSRUWDQW� SXVK

IDFWRU�LV�D�UHGXFWLRQ�LQ�VSDFH�SURYLGHG�IRU�YHKLFXODU�WUDIILF��WKURXJK�IHZHU�YHKLFOH�ODQHV�DQG

OHVV�SDUNLQJ�VSDFH�

3XOO� IDFWRUV�DUH� LQFHQWLYHV� IRU� WKH� WUDQVLW�DQG�QRQ�PRWRUL]HG�DOWHUQDWLYHV��$PRQJ� WKH�PRVW

LPSRUWDQW�IRU�WUDQVLW�DUH�ORZHU�MRXUQH\�WLPHV�DQG�LQFUHDVHG�ULGLQJ�HQMR\PHQW��DQG�IRU�QRQ�

PRWRUL]HG� PRGHV�� LPSURYHG� ZDONLQJ� DQG� ELNLQJ� FRQGLWLRQV� DQG� D� PRUH� SOHDVDQW

HQYLURQPHQW�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH )LQDO�5HSRUW

&KDSWHU�������7KH�5ROH�RI�WKH�(DVW�6LGH�/57�/LQH

3DJH������

7KH� KLJKHVW� PRGH� VKLIW� UDWHV� FDQ� EH� H[SHFWHG� WR� RFFXU� E\� XVLQJ� D� FRPELQDWLRQ� RI� ERWK

VWUDWHJLHV��+RZHYHU�� SXVK� IDFWRUV� DUH� QRW� GLUHFWO\� FRQQHFWHG�ZLWK� D� QHZ� VXEZD\� OLQH�� EXW

WKH\� DUH�ZKHQ� EXLOGLQJ� WKH� (DVW� 6LGH� /57� /LQH� EHFDXVH� WKH\� UHGXFH� YHKLFXODU� FDSDFLW\� LQ

IDYRU� RI� WKH� VWUHHW�ULJKW� RI� ZD\�� $V� SUHYLRXVO\� VKRZQ�� WKH� FDSDFLW\� RI� 6HFRQG� $YHQXH

GHFUHDVHV�E\�������YSK�IURP�WRGD\¶V�FDSDFLW\�RI�������YSK�WR�������YSK�EHWZHHQ���UG�DQG

��UG�6WUHHW��&DSDFLW\�VRXWK�RI���UG�6WUHHW�GHFUHDVHV�IURP�������WR�������YSK��7KH�GHFUHDVH

RI�FDSDFLW\�ZRXOG�EH�IDU�PRUH�DORQJ�IXOO\�SHGHVWULDQL]HG�EORFNV�ZLWK�UHGXFWLRQ�RI�DERXW������

YSK� VRXWKERXQG� DQG� DERXW� ������ YSK� QRUWKERXQG�� DVVXPLQJ� D� WZR�ZD\� )LUVW� $YHQXH�

5HGXFLQJ� WKH� VDPH� DPRXQW� RI� FDSDFLW\� ZKHQ� EXLOGLQJ� WKH� VXEZD\� HVSHFLDOO\� ZKHQ� DERYH

JURXQG�YHKLFOHV�ODQHV�ZLOO�VWLOO�EH�DYDLODEOH�IRU�DXWRV��LV�SROLWLFDOO\�PRUH�GLIILFXOW�

3XOO�IDFWRUV�UHODWHG�WR�MRXUQH\�WLPHV�DUH�KLJKHU�ZLWK�D�QHZ�VXEZD\��WDNLQJ�LQWR�FRQVLGHUDWLRQ

WKDW�PRVW� SULYDWH� DXWR� WUDIILF� LV� LQWHUERUR� WUDIILF��ZKHUH� WKH� VXEZD\� LV� VLJQLILFDQWO\� IDVWHU�

7KLV�DGYDQWDJH�LV�FRPSHQVDWHG�WR�D�FHUWDLQ�GHJUHH�E\�WKH�UHGXFWLRQ�RI�WD[LV�LQVLGH�WKH�6WXG\

$UHD�� 7D[L� ULGHUV� DUH� PRUH� OLNHO\� WR� FKDQJH� WR� /57�� DQG� LWV� UHODWLYHO\� HQKDQFHG� VXUIDFH

VHUYLFH��)XUWKHUPRUH��DV�DXWR�DQG�WD[L�ULGHUV�SHUFHLYH�³WKHLU´�HQYLURQPHQW�LV�RQ�WKH�VXUIDFH

UDWKHU� WKDQ�XQGHUJURXQG�� WKHLU� DWWHQWLRQ�ZLOO� EH�PRUH�HDVLO\� DWWUDFWHG� WR� /57�� WKDQ� WR� WKH

VXEZD\��DV�D�SRVVLEOH�WUDQVLW�DOWHUQDWLYH��7KHUHIRUH�WKH�PHVVDJH�RI�/57�WR�FDU�DQG�WD[L�XVHUV

LV�PXFK�FOHDUHU��³:H�UHGXFHG�\RXU�VSDFH�WR�SURYLGH�\RX�WKLV�VHUYLFH�DOWHUQDWLYH�´�)LQDOO\��WKH

QHFHVVDU\�VWUHHW�UHFRQILJXUDWLRQ�IRU�WKH�(DVW�6LGH�/57�OLQH�FRXOG�HDVLO\� LQFOXGH�LQFUHDVHV�LQ

SHGHVWULDQ�DQG�ELF\FOLVW�VSDFH�

0RVW�LPSRUWDQW�IRU�D�VXFFHVVIXO�PRGH�VKLIW�LV�WKH�LPSOHPHQWDWLRQ�RI�D�SDFNDJH�RI� LQFHQWLYH

DQG�GLVLQFHQWLYH�VWUDWHJLHV��XVLQJ�DV�PDQ\�V\QHUJLVWLF�HIIHFWV�DV�SRVVLEOH��7R�EH�VXFFHVVIXO�

WKH�(DVW�6LGH�/57�/LQH�VKRXOG�LQFOXGH�VXFK�D�SDFNDJH�

6SHFLDO�7UHDWPHQW�RI�WKH�4XHHQVERUR�%ULGJH

$V� VKRZQ� EHIRUH�� WKH� 4XHHQVERUR� %ULGJH� HQWUDQFH� RQ� 6HFRQG� $YHQXH� LV� WKH� PRVW

WURXEOHVRPH�³KRWVSRW´�RQ�6HFRQG�$YHQXH��7KHUHIRUH�� D� VSHFLDO� WUHDWPHQW� WR� VROYH� H[LVWLQJ

DQG�IXWXUH�SUREOHPV�LV�QHFHVVDU\��$�SRVVLELOLW\�WR�PLQLPL]H�WUDIILF�LPSDFWV�ZRXOG�EH�EXLOGLQJ

DQ�/57�WXQQHO�XQGHU�WKH�EULGJH�DSSURDFK�EHWZHHQ���WK�DQG���QG�6WUHHWV��6RPH�SRUWLRQ�RI�WKH

H[LVWLQJ� ROG� XQGHUJURXQG� WUROOH\� VWDWLRQ� EHWZHHQ� ��WK� DQG� ��WK� 6WUHHW� FRXOG� EH� XVHG� DQG

UHVWRUHG�

$�PRUH�H[WHQVLYH�SODQ�LQFOXGLQJ�UHFRQILJXUDWLRQ�RQ�WKH�4XHHQVERUR�%ULGJH�ZDV�LQFOXGHG�LQ�D

SURSRVDO� VXEPLWWHG� IRU� DQ� XUEDQ� GHVLJQ� FRPSHWLWLRQ� VSRQVRUHG� E\� WKH� 9DQ� $OHQ� ,QVWLWXWH�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH )LQDO�5HSRUW

&KDSWHU�������7KH�5ROH�RI�WKH�(DVW�6LGH�/57�/LQH

3DJH������

7KH�SURSRVDO�HQYLVLRQHG�UHVWRUDWLRQ�RI�/57�VHUYLFH�RYHU�WKH�EULGJH�LQWR�4XHHQV�RQ�LWV�RXWHU

ODQHV�� WRGD\¶V� SHGHVWULDQ� ZDONZD\�� DQG� FORVLQJ� WKH� XSSHU� GHFN� WR� WUDIILF� DQG� FUHDWLQJ

SHGHVWULDQ�DQG�ELF\FOH�VSDFH�2�7KH�ORZHU�GHFN�ZRXOG�UHPDLQ�IRU�YHKLFXODU�WUDIILF�RQO\�

7KLV�SURSRVDO�ZRXOG�JUHDWO\�UHGXFH�SRWHQWLDO�WUDIILF�/57�FRQIOLFWV�RQ�6HFRQG�$YHQXH�EHWZHHQ

��WK�DQG���WK�6WUHHWV�

5HGXFH�WUDIILF�FRQJHVWLRQ

7KH� GHJUHH� RI� VKLIWLQJ� IURP� YHKLFXODU� WUDIILF� WR� DOWHUQDWLYH� PRGHV�� LV� GHSHQGHQW� RQ� WKH

GHJUHH�WR�ZKLFK�WKH�³SXVK´�DQG�³SXOO´�VWUDWHJLHV�DUH�DSSOLHG�

,QLWLDOO\��WRGD\¶V�SHDN�WUDIILF�YROXPHV�RQ�6HFRQG�$YHQXH�ZLWK�DERXW�������YSK�FRXOG�QRW�EH

KDQGOHG� ZLWK� WKH� /57� SODQ� ZKHUH� WKH� UHPDLQLQJ� FDSDFLW\� �� ������ YSK� �� ZRXOG� JXDUDQWHH

FRQJHVWHG� FRQGLWLRQV�� 7KH� TXHVWLRQ� RI� ZKHWKHU� ORQJ�WHUP� FRQGLWLRQV� ZRXOG� OHDG� WR� D

FRUUHVSRQGLQJ�PRGH� VKLIW� ZKLFK� ZRXOG� UHVXOW� LQ� D� EHWWHU� VLWXDWLRQ� WKDQ� WRGD\� FDQ� QRW� EH

DQVZHUHG�DW�WKLV�SRLQW��,Q�FRQFOXVLRQ�DGGLWLRQDO�VWXGLHV�DERXW�WUDIILF�VKULQNDJH�DQG�GLYHUVLRQ

DQG�WKH�UHVSRQVH�WR�³SXVK´�DQG�³SXOO´�VWUDWHJLHV�QHHG�WR�EH�SHUIRUPHG�

7UDIILF�DQG�7UDQVLW�6DIHW\

6DIHW\�VKRXOG�EH�PD[LPL]HG�IRU�YHKLFOHV��SHGHVWULDQV��ELF\FOLVWV�DQG�WUDQVLW�ULGHUV��2Q�WKRVH

VHJPHQWV� ZKHUH� WKH� 7ZR�:D\�7UDQVLW�:D\� RSHUDWHV� DGMDFHQW� WR� WUDIILF� ODQHV�� VHSDUDWH

VLJQDOV� IRU� ULJKW� WXUQLQJ� YHKLFXODU� WUDIILF�� IHQFHG� FXUE� ODQHV� RQ� WKH� ZHVW� VLGH� RI� 6HFRQG

$YHQXH�DORQJ�EORFNV�ZLWKRXW�/57�VWDWLRQ��ELNH�ODQHV�RQ�WKH�RSSRVLWH�VLGH�RI�WKH�VWUHHW��DQG�D

FOHDU� DUUDQJHPHQW� RI� WUDFNV� DUH� QHHGHG�� 6WLOO�� D� 6HFRQG� $YHQXH� VXEZD\� ZRXOG� EH� VDIHU

EHFDXVH�LW�GRHV�QRW�LQWHUIHUH�ZLWK�VXUIDFH�WUDIILF��%XVHV�RQ�WKH�SURSRVHG�1HZ�<RUN�%XV�/DQHV

DUH� GHHPHG� HTXDOO\� DV� VDIH� DV� WKH� /57�� :KHUH� WKH� 7ZR�:D\�7UDQVLW�:D\� RSHUDWHV� LQ� D

SHGHVWULDQ�PDOO��/59�VSHHGV�ZLOO�EH� ORZHU��DQG�WUDFN�DUHDV�ZLOO�EH�SDYHG� LQ�D�PDQQHU�WKDW

GLVFRXUDJHV�SHGHVWULDQV�IURP�ZDONLQJ�RQ�WKH�WUDFNZD\�

������������������������������������������
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7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH )LQDO�5HSRUW

&KDSWHU�������7KH�5ROH�RI�WKH�(DVW�6LGH�/57�/LQH

3DJH������

&UHDWLQJ�$XWR�)UHH�6SDFH

0RVW� SUHIHUDEOH� EORFNV� IRU� WKH� 3HGHVWULDQ� =RQH� $OLJQPHQW� DUH� EHWZHHQ� +RXVWRQ� DQG� ��WK

6WUHHW�� 7KLV� (DVW� 9LOODJH� SDUW� RI� 6HFRQG� $YHQXH� LV� FKDUDFWHUL]HG� E\� UHODWLYHO\� ORZ� WUDIILF

YROXPHV� RI� DERXW� ������ YSK� DQG� D� SOHDVDQW� ZDONLQJ� HQYLURQPHQW� ZLWK� PDQ\� VKRSV�

UHVWDXUDQWV� DQG� FDIpV�� $GGLWLRQDOO\� 0LGWRZQ� DQG� WKH� 8SSHU� (DVW� 6LGH� SURYLGH� VHYHUDO

DWWUDFWLYH�VHJPHQWV�RI�6HFRQG�$YHQXH�ZHOO�VXLWHG�IRU�D�SHGHVWULDQ�]RQH�

7KH�WUDQVSRUWDWLRQ�HOHPHQW�RI�DXWR�IUHH�VSDFH�LV�D�PDMRU�DVSHFW��3URYLGLQJ�H[FHOOHQW�WUDQVLW

DFFHVV�DORQJ�VWUHHWV�WKDW�DUH�FORVHG�IRU�YHKLFXODU�WUDIILF�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�IDFWRUV

IRU�VXFFHVV�E\�JXDUDQWHHLQJ�HQRXJK�SRWHQWLDO�UHWDLO�FRVWXPHUV�3

+RZHYHU�� FUHDWLQJ�PRUH� RSHQ� DQG� SXEOLF� VSDFH� LQ� FLWLHV� JRHV� IDU� EH\RQG� D� WUDQVSRUWDWLRQ

LVVXH� DQG� LW� KDV� WR� EH� UHFRJQL]HG� DV� D� JHQHULF� XUEDQ� HOHPHQW� RI� OLYLQJ� TXDOLW\�

3HGHVWULDQL]LQJ� WKH� HQWLUH� OHQJWK� RI� 6HFRQG� $YHQXH� IURP� +RXVWRQ� WR� ���WK� 6WUHHW� ZRXOG

FUHDWH�DGGLWLRQDO����DFUHV����������Pð��RI�SXEOLF�RSHQ�VSDFH�RQ�WKH�(DVW�6LGH�RI�0DQKDWWDQ�

D�YHU\�GHQVH�DUHD�ZLWK�IHZ�SDUNV�

������������������������������������������

3
�+ROJXLQ�9HUDV����������



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH )LQDO�5HSRUW

&KDSWHU�������7KH�5ROH�RI�WKH�(DVW�6LGH�/57�/LQH

3DJH�������

����� (FRQRP\

&RQWULEXWLRQ�WR�ORFDO�HFRQRPLF�GHYHORSPHQW

:KHUHDV� WKH� VXEZD\� SURYLGHV� FHUWDLQ� HFRQRPLF� DGYDQWDJHV� RI� KLJKHU� ORQJ� GLVWDQFH

DFFHVVLELOLW\� �PRUH� WKDQ� �� PLOHV��� LQFOXGLQJ� D� ODUJHU� SRWHQWLDO� FXVWRPHU� PDUNHW� IRU� UHWDLO

VHUYLFHV�RQ�0DQKDWWDQ¶V�(DVW�6LGH��WKH�(DVW�6LGH�/57�OLQH�EULQJV�VKRSSHUV�GLUHFWO\�LQ�IURQW�RI

WKHVH� HVWDEOLVKPHQWV¶� HQWUDQFHV�� $GGLWLRQDOO\�� WUDQVLW� SDVVHQJHUV� EHFRPH� DZDUH� RI

RSSRUWXQLWLHV�DORQJ�WKH�(DVW�6LGH�ZKHQ�ULGLQJ�DORQJ�6HFRQG�$YHQXH�ZKLFK�ZLOO�QRW�KDSSHQ

ZKHQ�WUDYHOLQJ�RQ� WKH�VXEZD\��)LQDOO\��/57� OLQNV� UHWDLO� HVWDEOLVKPHQWV�DORQJ� WKH�(DVW�6LGH

ZLWK�HDFK�RWKHU�SURYLGLQJ�D�ODUJHU�VXSSO\�RI�SRWHQWLDO�FKRLFHV�IRU�FXVWRPHUV�DQG�LQFUHDVLQJ

WKH�DWWUDFWLRQ�RI�DOO�EXVLQHVVHV�

&DSLWDO�&RVW

7R�DXJPHQW� WKH�FDSLWDO� FRVW�HVWLPDWHV�SUHSDUHG�E\� WKH�1<&7� IRU� WKH�/RZHU�(DVW�6LGH� /57

6KXWWOH��6HJPHQW���RI�WKH�(DVW�6LGH�/57�OLQH���DGGLWLRQDO�HVWLPDWHV�ZHUH�GRQH�IRU�6HJPHQW��

DORQJ� 6HFRQG� $YHQXH� DQG� 6HJPHQW� �� DORQJ� $OOHQ� RU� &KU\VWLH� 6WUHHW� �0DS� �������

&RQVWUXFWLRQ�FRVW�IRU�WKLV�����PLOH�������NP��ORQJ�VHJPHQW�IURP�&DQDO�6WUHHW�WR����WK�6WUHHW

DUH�DERXW�������PLOOLRQ��7KHVH�HVWLPDWHV��EDVHG�RQ�1<&7�FRVW�FDOFXODWLRQ�RI������PLOOLRQ�SHU

PLOH� IRU� /57� DUH� H[WUHPHO\� KLJK� FRPSDUHG� WR� RWKHU� FLWLHV� LQ� WKH� 86�� )RU� H[DPSOH�� 6DQ

)UDQFLVFR� EXLOGV� LWV� QHZ� /LJKW� 5DLO� /LQH� H[WHQVLRQ� ZLWK� FRVWV� RI� �� ��� PLOOLRQ� SHU� PLOH�4

$VVXPLQJ�WKHVH�JXLGHOLQHV��WKLV�VWUHWFK�RI�WKH�(DVW�6LGH�/57�OLQH�ZRXOG�FRVW�RQO\�DERXW������

PLOOLRQ��)RU�WKH�VDPH�OHQJWK��D�6HFRQG�$YHQXH�6XEZD\�ZRXOG�FRVW�DW�OHDVW�DERXW�����ELOOLRQ�

7KHUHIRUH�� FRQVWUXFWLRQ� FRVW� IRU� WKH� /57� OLQH�� HYHQ�ZLWK� FRQVHUYDWLYH� HVWLPDWHV�� ZRXOG� EH

OHVV� WKDQ� ���� RI� WKRVH� IRU� WKH� VXEZD\�� &RQVWUXFWLRQ� FRVWV� IRU� 1HZ� <RUN� %XV� /DQHV� DUH

ORZHVW� DW� RQO\� �� ���PLOOLRQ� WRWDO�5� 7RWDO� FDSLWDO� FRVW� IRU� WKH� /57� OLQH�� LQFOXGLQJ� WKH� UROOLQJ

VWRFN��LV�HVWLPDWHG�ZLWK�������PLOOLRQ�

������������������������������������������

4
�0RVFRYLFK����������

5
�1<&7��������$SSHQGL[
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3DJH�������

7DEOH��������&DSLWDO�&RVW�IRU�WKH�(DVW�6LGH�/57�/LQH��6HJPHQW���DQG���IURP�&DQDO�6WUHHW�WR
���WK�6WUHHW

&DSLWDO�,QYHVWPHQW
&RPSRQHQW

0LOHV�RU
8QLWV

&RVW�SHU�0LOH
RU�&RVW�SHU

8QLW1

&RVWV�IURP�&DQDO
WR����WK�6WUHHW
�����PLOHV�

6WUXFWXUHV��7UDFNV��6WDWLRQV��6KRSV�DQG�<DUGV

5LJKW�RI�:D\�3UHSDUDWLRQ�DQG�&RQVWUXFWLRQ ��� ���������� �����������

&RQFUHWH�5RDGZD\�7UDFN ��� ���������� �����������

/LQH�	�6WDWLRQ�6WUXFWXUH ��� ������� ���������

6WDWLRQV �� ������� ����������

6KRSV � ���������� ����������

<DUG�7UDFNV � ��������� ���������

6LJQDO�&RPPXQLFDWLRQV��3RZHU�	�/LQH�(TXLSPHQW

6LJQDOV ��� ������� ���������

&RPPXQLFDWLRQV ��� ��������� ����������

7UDIILF�6LJQDO�&RQILJXUDWLRQ ��� ������� ���������

(OHFWULF�3RZHU���2YHUKHDG�:LUH ��� ��������� ����������

/LQH�(TXLSPHQW ��� ������� ���������

7RWDO�&RQVWUXFWLRQ�&RVW �����������

5ROOLQJ�6WRFN

/RZ�)ORRU�/LJKW�5DLO�9HKLFOHV �� ��������� ����������

7RWDO�&DSLWDO�&RVW �����������

1 NYCT, Mesa Study

&RQVWUXFWLRQ�6FKHGXOHV

$� WRWDO�RI� WKUHH� WR� IRXU� \HDUV�ZRXOG�EH� UHTXLUHG� WR� FRQVWUXFW� WKH�(DVW�6LGH� /57� /LQH�� 7KLV

ZRXOG� WDNH� VRPHZKDW� ORQJHU� WKDQ� LPSOHPHQWLQJ� WKH�1HZ�<RUN�%XV� /DQHV��ZKLFK� FRXOG� EH

GRQH�LQ�DERXW�WZR�\HDUV��%XLOGLQJ�D�6HFRQG�$YHQXH�6XEZD\� LV�HVWLPDWHG�WR�WDNH�XS�WR���

\HDUV�6

������������������������������������������

6
�1<&7��������6���I�
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3DJH�������

����� (QYLURQPHQW

$HVWKHWLFDOO\�SOHDVLQJ�HQYLURQPHQW

'HSHQGLQJ� RQ� LQGLYLGXDO� WDVWH�� TXHVWLRQV� RI� DHVWKHWLFV� DUH� H[WUHPHO\� GLIILFXOW� WR� HYDOXDWH�

0DQ\�SHRSOH�DUH� FRQFHUQHG�/57�PLJKW�QRW�EH�YLVXDOO\�SOHDVLQJ�GXH� WR� LWV�XVH�RI�RYHUKHDG

ZLUHV��+RZHYHU��WKLV�FRXOG�EH�PLQLPL]HG�E\�DWWUDFWLYH�SROH�GHVLJQ�DQG�UHGXFLQJ�WKH�QXPEHU

RI�VXSSRUWLQJ�ZLUHV��)XUWKHUPRUH�� LPSOHPHQWLQJ�ZHOO�GHVLJQHG�/59V�� WRJHWKHU�ZLWK�D�PRUH

SOHDVDQW� VWUHHW� FRQILJXUDWLRQ�� UHGXFHV� DGYHUVH� HIIHFWV� DQG� UHVXOWV� LQ� DQ� RYHUDOO� DHVWKHWLFDO

SOXV�� )RU� WKRVH� VHJPHQWV� LQ� D� WUDQVLW� PDOO�� SRVLWLYH� YLVXDO� LPSDFWV� ZRXOG� RXWQXPEHU� WKH

QHJDWLYHV�

&RPPXQLW\�DQG�QHLJKERUKRRG�FKDUDFWHU

,PSOHPHQWLQJ�D�QHZ�DWWUDFWLYH�DQG�ZHOO�VXLWHG�WUDQVLW�V\VWHP�LPSURYHV�FRPPXQLW\�DPELHQFH

DQG� DGGV� WR� QHLJKERUKRRG� FKDUDFWHU�� &RPSDUHG� WR� WKH� DQRQ\PRXV� VXEZD\� RXW� RI� VLJKW

VRPHZKHUH�LQ�WKH�JURXQG��WKH�/57�/LQH�ZLOO�UHSUHVHQW�0DQKDWWDQ¶V�(DVW�6LGH�DQG�UHVLGHQWV

ZLOO�LGHQWLI\�WKHPVHOYHV�ZLWK�LW�
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3DJH������

��� 3RVVLEOH�,PSOHPHQWDWLRQ�RI� WKH�(DVW�6LGH�/57�/LQH�DV�SDUW

RI�DQ�,QWHJUDWHG�7UDQVSRUWDWLRQ�3ODQ

,Q�WKLV�VHFWLRQ�RI�WKH�VWXG\��1<&7¶V�0(6$�SURSRVDO�IRU�D�%XLOG�$OWHUQDWLYH���LV�DVVXPHG�DV�D

VWDUWLQJ�SRLQW��$JDLQ��WKLV�DOWHUQDWLYH�SURSRVHV�D�VXEZD\�QRUWK�RI���UG�6WUHHW�EHQHDWK�6HFRQG

$YHQXH�WR����WK�6WUHHW�FRQQHFWLQJ�ZLWK� WKH�/H[LQJWRQ�$YHQXH�VXEZD\��7KH�PRVW�VRXWKHUO\

VXEZD\�VWDWLRQ�ZRXOG�EH�ORFDWHG�EHWZHHQ���WK�DQG���QG�6WUHHW��$GGLWLRQDOO\�WKH�/RZHU�(DVW

6LGH�/57�6KXWWOH�DQG�1HZ�<RUN�%XV�/DQHV�ZRXOG�EH�LPSOHPHQWHG�

,Q� WKLV� VWXG\� DV� D� ILUVW� LPSOHPHQWDWLRQ� VWHS�� WKH� (DVW� 6LGH� /57� /LQH� ZRXOG� EH� EXLOW� DV� D

H[WHQVLRQ�RI�WKH�/(6�/57�6KXWWOH��UXQQLQJ�QRUWK�RQ�$OOHQ�RU�&KU\VWLH�6WUHHW�IURP�WKH�&DQDO

6WUHHW� LQWHUVHFWLRQ��WKDQ�DORQJ�6HFRQG�$YHQXH�WR�D�WHUPLQXV�DW���WK�6WUHHW��7KHUH� LW�ZRXOG

FRQQHFW� ZLWK� WKH� ��WK���QG� 6WUHHW� 6WDWLRQ�� ,Q� D� VHFRQG� VWHS�� DQ� H[WHQVLRQ� QRUWK� WR� ���WK

6WUHHW� LV� SRVVLEOH�� )XUWKHUPRUH�� WKH� /57� ZRXOG� FRQQHFW� ZLWK� WKH� SURSRVHG� ��QG� 6WUHHW

FURVVWRZQ�/57�/LQH��UXQQLQJ�IURP�WKH�81�3OD]D�WR�WKH�+XGVRQ�5LYHU�

7KH�IUHTXHQWO\�GLVFXVVHG�H[WHQVLRQ�RI�D�6HFRQG�$YHQXH�VXEZD\�VRXWK�RI���UG�6WUHHW�WR�/RZHU

0DQKDWWDQ�ZRXOG�DFFRPSOLVK�HIIRUWV�WR�SURYLGH�D�IXOO�WUDQVLW�FRUULGRU�DORQJ�6HFRQG�$YHQXH�

6\QHUJLVWLF�HIIHFWV�EHWZHHQ�WKH�(DVW�6LGH�/57�/LQH�DQG�WKH�6HFRQG�$YHQXH�6XEZD\��VXFK�DV

XVLQJ�WKH�/57�DV�D�IHHGHU�RU�ORFDO�VHUYLFH�WR�DQ�H[SUHVV�VXEZD\��KHOS�WR�UHGXFH�FDSLWDO�FRVWV

IRU�VXEZD\�VWDWLRQV�DQG�SURYLGHV�DQ�HYHQ�IDVWHU�DQG�WKHUHIRUH�PRUH�HIILFLHQW�VXEZD\�VHUYLFH�

,Q�WKLV�ZD\��D�6HFRQG�$YHQXH�6XEZD\�VHUYLQJ�WKH�HQWLUH�(DVW�6LGH�RI�0DQKDWWDQ�FRXOG�KDYH

WKH� IROORZLQJ�HLJKW�VWDWLRQV�����WK�6WUHHW����WK�6WUHHW����QG�6WUHHW����UG�6WUHHW����WK�6WUHHW�

��WK� 6WUHHW�� )XOWRQ� 6WUHHW� DQG� :KLWHKDOO� 6WUHHW�� 7KH� DGGLWLRQDO� VL[� VWDWLRQV� QHFHVVDU\� IRU

W\SLFDO�VXEZD\�VHUYLFH�ZRXOG�QRW�KDYH�WR�EH�EXLOW��UHGXFLQJ�WKH�WRWDO�FRQVWUXFWLRQ�FRVW�RI��

������PLOOLRQ�E\�������PLOOLRQ��3XW�GLIIHUHQWO\��ZLWK�WKH�FRVWV�VDYHG�IRU�WKH�VXEZD\�VWDWLRQV�

IXOO\�����RI�WKH�(DVW�6LGH�/57�/LQH�EHWZHHQ�&DQDO�DQG����WK�6WUHHW�FRXOG�EH�IXQGHG�

,Q� RUGHU� WR� DYRLG� IXUWKHU� WUDIILF� FRQJHVWLRQ� RQ� 0DQKDWWDQ¶V� (DVW� 6LGH�� HVSHFLDOO\� DORQJ� D

6HFRQG� $YHQXH� ZLWK� /57� VHUYLFH� DV� ZHOO� DV� DOO� RYHU� WKH� LVODQG�� VR� FDOOHG� ³JDWHNHHSLQJ´
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FRQFHSWV� VXSSRUWHG� E\� ,QWHOOLJHQW� 7UDQVSRUWDWLRQ� 6\VWHPV� �,76�� VKRXOG� EH� LQVWDOOHG� RQ� DOO

EULGJHV� DQG� WXQQHOV��:LWK� WKLV� SODQ�� RQO\� WKH� KRXUO\� DPRXQW� RI� YHKLFOHV� LGHQWLILHG� DV� QRW

FDXVLQJ� FRQJHVWLRQ�DUH�DOORZHG� WR� HQWHU�0DQKDWWDQ�� $GGLWLRQDO� EULGJH� DQG� WXQQHO� WROOV� DUH

KLJKO\�UHFRPPHQGHG�WR�SHUIRUP�WKLV�³JDWHNHHSLQJ´�IXQFWLRQ�DQG�DYRLG�ORQJ�TXHXHV�IRUPLQJ

DW�WKH�EULGJH�DSSURDFKHV�LQ�%URRNO\Q�DQG�4XHHQV��7ROOV�ZRXOG�SURYLGH�WKH�QHHGHG�LQFHQWLYHV

WR�VZLWFK�PRWRULVWV�WR�SXEOLF�WUDQVLW�DQG�WR�ILQDQFH�FRVWO\�WUDQVLW�LPSURYHPHQWV�
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3DJH����

� &RQFOXVLRQ

,PSOHPHQWDWLRQ� RI� /57� DORQJ� 0DQKDWWDQ¶V� (DVW� 6LGH� LV� UHFRPPHQGHG�� EDVHG� RQ� WKH

FRQFOXVLRQ� RI� WKLV� UHVHDUFK� VWXG\�� RQ� WKH� FRQGLWLRQ� WKDW� LW� LV� SDUW� RI� DQ� LQWHJUDWHG

WUDQVSRUWDWLRQ� SODQ� IRU� 1HZ� <RUN� &LW\�� ,Q� FRPSDULVRQ� WR� RWKHU� 6HFRQG� $YHQXH� WUDQVLW

UHPHGLHV�� WKH�/57�VROXWLRQ� LV�D� FRVW�HIIHFWLYH�VROXWLRQ� WKDW�1HZ�<RUN�&LW\� FDQ�DIIRUG�ZKLOH

SURYLGLQJ� WKH�EHQHILWV�RI�TXLFNHU� MRXUQH\� WLPHV��DQ�HQKDQFHG�TXDOLW\�RI� OLIH�DV�ZHOO� DV� WKH

EDVLV� IRU� D� VWUHQJWKHQHG� DQG� H[SDQGHG� HFRQRPLF� RXWORRN� IRU� UHWDLO� DQG� FRPPHUFLDO

HVWDEOLVKPHQWV�LQ�DQ�DUHD�RI�1<&�WKDW�KDV�ZDLWHG�IDU�WRR�ORQJ�IRU�DGGLWLRQDO�PRELOLW\�RSWLRQV�

,PSRUWDQW� QH[W� VWHSV� WR� DGYDQFH� /57� LQFOXGH� DQ� H[WHQVLYH� VWXG\� DERXW� YHKLFXODU� WUDIILF

VKULQNDJH�DQG�GLYHUVLRQ�IRU�WKH�(DVW�6LGH�6WXG\�$UHD��)XUWKHU��SRVVLELOLWLHV�RI�,76�WR�RSWLPL]H

WUDIILF�VLJQDO� WLPHV�DQG�JRRGV�PRYHPHQW�DV�ZHOO�DV� WR� LPSOHPHQW� ³JDWHNHHSLQJ´� FRQFHSWV�

KDYH�WR�EH�DQDO\]HG��)LQDOO\��RULJLQ�DQG�GHVWLQDWLRQ�GDWD�RQ�WKH�PLFURVFDOH� OHYHO�KDV�WR�EH

LQFOXGHG�WR�PDNH�D�ILQDO�GHFLVLRQ�DERXW�DOLJQPHQW�DOWHUQDWLYHV�DQG�VWDWLRQ�SODFHPHQWV�

'XULQJ� WKH� SUHSDUDWLRQ� RI� WKLV� VWXG\��PDQ\� SXEOLF� KHDULQJV� DQG� SUHVHQWDWLRQV� FRQFHUQLQJ

WUDQVLW� LPSURYHPHQWV� LQ� 0DQKDWWDQ� ZHUH� DWWHQGHG� DQG� GLDORJV� ZLWK� UHVLGHQWV�� ORFDO

WUDQVSRUWDWLRQ�SODQQHUV�DQG�HOHFWHG�RIILFLDOV�ZHUH�KHOG��0RVW�UHDFWLRQV�WR�/57�SURSRVDOV�ZHUH

RQHV�RI� UHVHUYDWLRQ��5HVLGHQWV� IHDU� WUDIILF�GLYHUVLRQ�ZLWK�KLJKHU� YROXPHV� LQ� VLGH� VWUHHWV� DV

ZHOO� DV� DQ� RYHUDOO� LQFUHDVH� LQ� WUDIILF� FRQJHVWLRQ�� /RFDO� SROLWLFDO� OHDGHUV� DJDLQ� WDNH� WKHVH

FRQFHUQV�RI� WKHLU� FRQVWLWXHQF\�YHU\� VHULRXVO\� DQG�DYRLG� VXSSRUWLQJ� OLJKW� UDLO��2Q� WKH� RWKHU

KDQG��/57�LV�PRUH�SRSXODU�DPRQJ�WUDQVSRUWDWLRQ�DQG�XUEDQ�SODQQHUV�DV�ZHOO�DV�DUFKLWHFWV�

7KHUHIRUH�� WKH�SXEOLF� LV�FRQIURQWHG�ZLWK�/57�SURSRVDOV�HQGRUVHG�E\� WUDQVSRUW�SURIHVVLRQDOV

DJDLQ�DQG�DJDLQ�ZLWKRXW�WKH�DFWXDO�H[SHULHQFH�RI�VSHFLILF�FKDUDFWHULVWLFV�DQG�DGYDQWDJHV�RI

WKLV� WUDQVLW� PRGH�� )RU� 1HZ� <RUNHUV�� /57� UHPDLQV� D� PHDQV� RI� WUDQVSRUWDWLRQ� GLVWDQW� DQG

LQDFFHVVLEOH�DQG�IDU�WRR�YLVLRQDU\��7KLV�LV�REYLRXVO\�WKH�UHVXOW�RI�OLYLQJ�LQ�D�FLW\�WKDW�KDV�QRW

VHHQ�VWUHHW�UDLOZD\V�IRU�RYHU����\HDUV��,PSRUWDQWO\��WKH�PRUH�WKDW�ZDV�NQRZQ�E\�WKH�SXEOLF

DERXW�OLJKW�UDLO�DV�DQ�RSWLRQ��WKH�PRUH�UHFHSWLYH�WKH�OLVWHQHU�EHFDPH�DV�WKHVH�FRQFHSWV�ZHUH

GLVFXVVHG�DQG�FRPSDUHG�WR�RWKHU�DOWHUQDWLYHV�

7KHUHIRUH��WKH�RSHQLQJ�RI�1HZ�-HUVH\�7UDQVLW¶V�+XGVRQ�%HUJHQ�/57�/LQH��LPPHGLDWHO\�RQ�WKH

RWKHU� VLGH� RI� WKH� +XGVRQ� 5LYHU�� EHJLQQLQJ� LQ� 0DUFK� ����� LV� ZHOFRPHG� ZLWK� JUHDW
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H[SHFWDWLRQV��,I�1HZ�<RUNHUV�ZLOO�EH�DEOH�WR�VHH��ULGH�DQG�H[SHULHQFH�D�VXFFHVVIXO�RSHUDWLQJ

/57�V\VWHP�LQ�DQ�XUEDQ�VHWWLQJ�RQO\�RQH�PLOH�DZD\��WKH\�PLJKW�EHFRPH�PRUH�FRPIRUWDEOH

ZLWK�WKH�FRQFHSW�RI�VWDWH�RI�WKH�DUW�WUDQVLW�

,Q�DQ\�HYHQW��LQIRUPLQJ�UHVLGHQWV��GHFLVLRQ�PDNHUV�DQG�RWKHUV�DERXW�WKH�EHQHILWV�RI�/57�LV�D

FULWLFDO� DQG� LPSRUWDQW� VWHS�� :KHWKHU� LW� LV� D� SURIHVVLRQDO� MRXUQDO� SXEOLVKHG� E\� WKH

7UDQVSRUWDWLRQ�5HVHDUFK�%RDUG��D�QHZVOHWWHU�� OLNH� WKH�³6WUHHWFDU�1HZV´� WKDW�ZDV�SXEOLVKHG

E\� WKH� &RPPLWWHH� IRU� %HWWHU� 7UDQVLW� �&%7��� WKH� ZRUN� RI� RUJDQL]DWLRQV� OLNH� WKH� 9LOODJH

&URVVWRZQ�7UROOH\�&RDOLWLRQ��9&7&��RU�/57�SUHVHQWDWLRQV�RIIHUHG�E\�WKH�,QVWLWXWH�IRU�5DWLRQDO

8UEDQ� 0RELOLW\� �,580�� DV� ZHOO� DV� WKH� VWXG\� LQ� KDQG�� DOO� LQWHQG� WR� SURYLGH� PRUH� XVHU

RULHQWDWHG� LQIRUPDWLRQ�DERXW� WKH� /57�PRGH�� 7DNHQ�DV�D�ZKROH�� WKHVH�YDULHG�RUJDQL]DWLRQV

PLJKW�DGYRFDWH�DQG�OREE\�IRU�D�SURSRVDO�OLNH�WKH�07$¶V�/RZHU�0DQKDWWDQ�/57�6KXWWOH�RU�WKH

��QG�6WUHHW�/57�/LQH�DQG�KDYH�WKH�FULWLFDO�PDVV�QHFHVVDU\�IRU�VXFFHVV��2QFH�D�OLQH�RSHQHG�LQ

0DQKDWWDQ�DQG�D�EURDG�EDVHG�FRDOLWLRQ�RI�SURIHVVLRQDO�RUJDQL]DWLRQV�DQG�FLWL]HQ�JURXSV�DOLNH

DUH�HVWDEOLVKHG��IXUWKHU�H[WHQVLRQV�ZLOO�EH�PXFK�HDVLHU�WR�DFKLHYH�

)XUWKHU� VWUDWHJLHV� WR� LQFUHDVH� WKH� OLNHOLKRRG� RI� OLJKW� UDLO� WUDQVLW� LQ� 0DQKDWWDQ� LQFOXGH

PRWLYDWLQJ� RWKHU� LQWHUHVW� JURXSV�� 7R� FLWH� RQH� H[DPSOH�� EHWWHU� VXUIDFH� WUDQVLW� LV� RI� VSHFLDO

LPSRUWDQFH� IRU� GLVDEOHG� SHUVRQV�� WKHUHIRUH� FRUUHVSRQGLQJ� RUJDQL]DWLRQV� PLJKW� ZDQW� WR

VXSSRUW�/57��(QYLURQPHQWDOLVWV�KDYH�D�VWURQJ�PRWLYDWLRQ�WR�UHGXFH�SHWUROHXP�IXHOHG�YHKLFOHV

LQ� WKH� VWUHHW� DQG� VXEVWLWXWH� HOHFWULFDOO\� SRZHUHG� /57� YHKLFOHV� IRU� WKHP�� $V� VXFK�� WKH� 1HZ

<RUN�3RZHU�$XWKRULW\�KDV�DOUHDG\�VKRZQ�LQWHUHVW�LQ�HOHFWULFDOO\�SRZHUHG�WUROOH\�EXVHV��WKH\

SUREDEO\�ZLOO�KDYH�WKH�VDPH�LQWHUHVW�LQ�OLJKW�UDLO��WRR��)LQDOO\��OLJKW�UDLO�YHKLFOH�PDQXIDFWXUHUV

DQG� LQGXVWU\� VXSSOLHUV� KDYH� D� JRRG� UHDVRQ� WR� DGYRFDWH� /57� PRYHPHQWV�� %\� EXLOGLQJ� D

FRDOLWLRQ� RI� VXSSRUWHUV�� /57� FDQ� DGYDQFH� LQ� 1HZ� <RUN� &LW\� DQG� VHW� D� SRVLWLYH� H[DPSOH� RI

WUDQVSRUWDWLRQ�SODQQLQJ�

,Q� WKH� HQG�� SXWWLQJ� WUDFNV� LQ� 0DQKDWWDQ¶V� VWUHHW� LV� QRW� MXVW� WKH� LQWURGXFWLRQ� RI� DQRWKHU

VXUIDFH� WUDQVSRUWDWLRQ� V\VWHP��EXW� D�PLOOHQQLXP�PHVVDJH� IURP�1HZ�<RUN�&LW\�� /HW¶V� EULQJ

SHRSOH�EDFN�WR�ZKHUH�WKH\�EHORQJ��QRW�XQGHU��EXW�LQ�WKH�KHDUW�RI�WKH�FLW\�



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

&KDSWHU�����&RQFOXVLRQ

3DJH����

)LQDO�&RPPHQW

:RUNLQJ� RQ� OLJKW� UDLO� WUDQVLW� DV� SDUW� RI� D� VXVWDLQDEOH� WUDQVSRUWDWLRQ� QHWZRUN� LQ� DQ

LQFRPSDUDEOH�SODFH� OLNH�1HZ�<RUN�&LW\�SURYLGHG�PH�ZLWK�PDQ\�SRVLWLYH� LQFHQWLYHV� IRU� WKLV

VWXGHQW�ZRUN��$QDO\]LQJ� WKH�GDLO\� UHDO�ZRUOG�HQYLURQPHQW�FUHDWHG�DQ� LQWHQVH�SHUFHSWLRQ�RI

³KRZ�WKH�FLW\�ZRUNV´�ZKLOH�WKH�DGYDQWDJH�RI�WRWDO�DFDGHPLF�IUHHGRP�SHUPLWWHG�PH�WR�IRFXV

RQ� YLVLRQDU\� SODQV� ZLWKLQ� WKLV� FRQWH[W� IRU� D� V\VWHP� WKDW�� DW� OHDVW� WR� GDWH�� KDV� QRW� EHHQ

LQWURGXFHG�

)XUWKHU�� ZRUNLQJ� ZLWK� WKH� ,QVWLWXWH� IRU� 5DWLRQDO� 8UEDQ� 0RELOLW\�� ,QF�� PHDQW� PRUH� WKDQ

GUDZLQJ� XS� D� VWXG\� IRU� XQLYHUVLW\� FUHGLWV� RQO\�� 7R� SURYLGH� UHVHDUFK� UHVXOWV� IRU� SRVVLEOH

IXUWKHU� SUDFWLFDO� XVH� ZDV� D� PHDQLQJIXO� PRWLYDWLRQ�� $GGLWLRQDOO\�� WKH� VWXG\¶V� UHOHYDQFH� WR

SUHVHQW� FRQGLWLRQV� ZDV� D� PDMRU� DVSHFW� HYHQ� WKRXJK� WKLV� UHVXOWHG� LQ� D� FRPSOLFDWLRQ� RI

REWDLQLQJ�QHHGHG�GDWD� HVSHFLDOO\� IURP� WKH�0DQKDWWDQ�(DVW�6LGH� 7UDQVLW� $OWHUQDWLYHV�6WXG\

�0(6$���'XH�WR�SROLWLFDO�UHDVRQV�LQ�FRQQHFWLRQ�ZLWK�D�SURSRVDO�IRU�D�6HFRQG�$YHQXH�6XEZD\�

WKLV�UHSRUW�ZDV�QRW�UHOHDVHG�XQWLO�UHFHQWO\�ZKHQ�WKLV�VWXGHQW�VWXG\�ZDV�DOPRVW�ILQLVKHG�

1HYHUWKHOHVV�� WKH� IROORZLQJ� DJHQFLHV� KDYH� EHHQ� YHU\� KHOSIXO�� 7KH� 1HZ� <RUN� 0HWURSROLWDQ

7UDQVSRUWDWLRQ�&RXQFLO��1<07&���1HZ�<RUN�&LW\�7UDQVLW��1<&7���1HZ�<RUN�&LW\�'HSDUWPHQW�RI

7UDQVSRUWDWLRQ��1<&'27���1HZ�<RUN�&LW\�'HSDUWPHQW�RI�&LW\�3ODQQLQJ��1<&'&3���2Q�WKH�VLGH

RI�/59�PDQXIDFWXUHUV��$GWUDQ]��%UHGD�DQG�6LHPHQV�ZHUH�YHU\�FRRSHUDWLYH��7HFKQLFDO�VXSSRUW

ZDV� PDGH� DYDLODEOH� E\� .RQKHLP� 	� .HWFKDP� DV� ZHOO� DV� 7UDQVSRUWDWLRQ� $OWHUQDWLYHV� �7$�

ZKLFK�DOVR�ZDV�H[FHSWLRQDOO\�KHOSIXO�E\�SURYLGLQJ�DQ�DSSURSULDWH�ZRUNVSDFH�

)LQDOO\�� WKDQNV� WR� WKH� H[WHQVLYH� VXSSRUW� DQG� JXLGDQFH� RI� DQG� FULWLTXLQJ� E\� 0U�� *HRUJH

+DLNDOLV�DV�PHQWRU��WKH�ZRUN�ZDV�VXFFHVVIXOO\�FRPSOHWHG�
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7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

$SSHQGL[�$���3LFWXUHV

3DJH�$��

����

Lower Manhattan and the Lower East Side. Looking
northeast. Brooklyn, Manhattan, and Williamsburg
Bridge.

Manhattan’s East Side. Looking south from
Harlem. 1st and 2nd Avenue in the center. First
bridge from the bottom: Queensboro Bridge.

60th Street Screenline. Looking east. Central Park, Upper East Side, Midtown, East River and Queensboro Bridge.

Pictures taken from the NYC panorama model at the Queens Museum of Art



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

$SSHQGL[�$���3LFWXUHV

3DJH�$��

Busy curbcut at the NYU Medical Center on First Avenue. Looking north.

����
Long procedure: boarding an MTA bus with
a wheelchair.

 Preferring the cab over the bus.
 Typical scene in Manhattan.



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

$SSHQGL[�$���3LFWXUHV

3DJH�$��

The Brooklyn Bridge Lexington Avenue subway station. Express subway on the left, local subway on the right.

Interior of NYC subway cars.
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$SSHQGL[�$���3LFWXUHV

3DJH�$��

6HFRQG�$YHQXH�DW�6W��0DUN¶V�3ODFH��/RRNLQJ�QRUWK�

First Avenue and St. Mark’s Place. Looking north.



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

$SSHQGL[�$���3LFWXUHV

3DJH�$��

Second Avenue at 33rd Street. Looking northwest. Residential/Retail Mix along the avenue, high-rise residency
and office buildings in the background.

The Queensboro Bridge ramp between 59th and 60th Street ending at Second Avenue. Looking west.



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

$SSHQGL[�$���3LFWXUHV

3DJH�$��

��

First Avenue at 48th Street. Looking north. Exit of the UN
underpass, originally designed for two-way traffic.

First Avenue south of 59th Street. Looking south. Bus lane
along the eastern curb lane.
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$SSHQGL[�%���0DQKDWWDQ�0DS

3DJH�%��

0DS�%����0DQKDWWDQ�VRXWK�RI���WK�6WUHHW

C
E

N
T

R
E

 S
T

B
A

X
T

E
R

 S
T

HARRISON ST

VESTRY STDESBROSSES STWATTS ST

LAIGHT ST

G
R

E
E

N
W

IC
H

 S
T

W
 B

R
O

A
D

W
A

Y

W
E

S
T S

T

W
E

S
T

 S
T

P
E

A
R

L 
S

TMADISON ST

LA
F

A
Y

E
T

T
E

 S
T

B
R

O
A

D
W

A
Y

P
E

A
R

L 
S

T

FRANKFORT ST

S
O

U
T

H
 S

T

WHITE ST

FRANKLIN ST

LEONARD ST

C
H

U
R

C
H

 S
T

WALKER ST

WORTH ST

THOMAS ST

FULTON ST

W
IL

LI
A

M
 S

T

G
O

LD
 S

T

W
 B

R
O

A
D

W
A

Y

V
A

R
IC

K
 S

T
CANAL ST

WALL ST

MAIDEN LA

B
R

O
A

D
W

A
Y

N
A

S
S

A
U

 S
T

PARK R
O
W

WARREN ST

DUANE ST

READE ST

CHAMBERS ST

P
E

A
R

L 
S

T

PARK PL

MURRAY ST

BARCLAY ST

VESEY ST

FULTON ST

JOHN ST

DEY ST

N MOORE ST

H
U

D
S

O
N

 S
T

H
U

D
S

O
N

 S
T

JAY ST

BEACH STHUBERT ST

FRANKLIN ST

W
A

T
E

R
 S

T
SO

UTH
 S

T

B
R

O
A

D
 S

T

W
H

ITEHALL ST

BATTERY PL

BOWLING GREEN

W
E

S
T

 S
T

U
N

IV
E

R
S

IT
Y

 P
L

W 11TH ST

W 12TH ST

W 13TH ST

LA
F

A
Y

E
T

T
E

 S
T

B
R

O
A

D
W

A
Y

F
IF

T
H

 A
V

A
V

 O
F

 T
H

E
 A

M
E

R
IC

A
S

W 10TH ST

W 9TH ST

W 4TH ST

BLEECKER STLA
 G

U
A

R
D

IA
 P

L

S
U

LL
IV

A
N

 S
T

T
H

O
M

P
S

O
N

 S
T

A
V

 O
F

 T
H

E
 A

M
E

R
IC

A
S

S
E

V
E

N
T

H
 A

V

E
IG

H
T

H
 A

V

BEDFORD ST

BLEECKER ST

CHRIS
TOPHER S

T

BROOME STDOMINICK STSPRING ST

WATTS ST

W HOUSTON ST

H ST

EVOORT ST

RATIO ST

ANE ST

H ST

CHARLE
S S

T

G
R

E
E

N
W

IC
H

 S
T

H
U

D
S

O
N

 S
T

W
 10

TH S
T

BANK S
T

BETHUNE STW 12TH ST

CLARKSON ST

KING ST

LEROY ST

PERRY S
T

W
 11

TH S
T

BARROW ST

MORTON ST

CHARLTON ST

VANDAM ST

E HOUSTON ST

DELANCEY ST

C
O

LU
M

B
IA

 S
T

JAC
KSO

N
 ST

P
IT

T
 S

T

G
O

U
VER

N
EU

R
 ST

A
T

T
O

R
N

E
Y

 S
T

C
LIN

T
O

N
 S

T

HENRY ST
EAST BROADWAY

C
LIN

TO
N

 ST
M

O
N

TG
O

M
ER

Y ST

A
LLE

N
 S

T

JEFFER
SO

N
 ST

A
V

E
N

U
E

 D

F
D

R
 D

R

A
V

E
N

U
E

 C
LO

IS
A

ID
A

 A
V

A
V

E
N

U
E

 D

A
V

E
N

U
E

 B

A
V

E
N

U
E

 C

E 5TH ST

E 12TH ST

E 13TH ST

E 14TH ST

A
V

E
N

U
E

 A

E 10TH ST

E 11TH ST

E 9TH ST

A
V

E
N

U
E

 A

A
V

E
N

U
E

 B

R
ID

G
E

 S
T

S
U

F
F

O
LK

 S
T

E 6TH ST

E 7TH ST

ST. MARKS PL

E 2ND ST

E 3RD ST

E 4TH ST

E 5TH ST

E
S

S
E

X
 S

T

LU
D

LO
W

 S
T

N
O

R
F

O
LK

 S
T

S
E

C
O

N
D

 A
V

E 1ST ST

F
IR

S
T

 A
V

O
R

C
H

A
R

D
 S

T

ASTOR PL

F
O

U
R

T
H

 A
V

E HOUSTON ST

S
E

C
O

N
D

 A
V

STANTON ST

B
O

W
E

R
Y

C
H

R
Y

S
T

IE
 S

T

E
LD

R
ID

G
E

 S
T

F
O

R
S

Y
T

H
 S

T

DIVISIO
N STRU

TG
ER

S ST

MADISON ST

DELANCEY ST

GRAND ST

PIKE ST

CANAL ST

M
AR

KET ST

SOUTH S
T

B
O

W
E

R
Y

HESTER ST

C
ATH

ER
IN

E ST

MONROE ST

CHERRY S
T

W
ATER S

T

M
O

T
T

 S
T

M
U

L B
E

R
R

Y
 S

T

H ST

TH ST

TH ST

R

F
IR

S
T

 A
V

E 17TH ST

E 18TH ST

IR
V

IN
G

 P
L

T
H

IR
D

 A
V

E 14TH ST

E 15TH ST

E 16TH ST

E
A

S
T

 R
IV

E
R

 P
A

R
K

WORLD
TRADE

CENTER

BATTERY
PARK

SOUTH
FERRY

CITY
HALL

TOMPKINS
SQUARE

PARK

UNION
SQUARE

WASHINGTON
SQUARE

STUYVESANT
TOWN

HOLLAND TUNNEL

BROOKLYN BRIDGE

MANHATTAN BRIDGE

WILLIAMSBURG BRIDGE

C H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W NC H I N A T O W N

V I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G E

S O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H OS O H O

T R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C AT R I B E C A

L O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E RL O W E R

M A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A NM A N H A T T A N

L O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S TL O W E R   E A S T

S I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D ES I D E

E A S T

R I V E R

H U D S O N

R I V E R

E A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S T

G R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C H

V I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G E

500 m

0.25 miles

&



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

$SSHQGL[�%���0DQKDWWDQ�0DS

3DJH�%��

0DS�%����0DQKDWWDQ�EHWZHHQ���WK�DQG���UG�6WUHHW

U
N

IV
E

R
S

IT
Y

 P
L

W 11TH ST

W 12TH ST

W 13TH ST

T

F
IF

T
H

 A
V

A
V

 O
F

 T
H

E
 A

M
E

R
IC

A
S

W 10TH ST

W 9TH ST

W 4TH ST

A
 P

L

S
T

N
 S

T

A
V

 O
F

 T
H

E
 A

M
E

R
IC

A
S

S
E

V
E

N
T

H
 A

V

E
IG

H
T

H
 A

V

BE
BLEE

CHRIS
TOPHER S

T

W 13TH ST

GANSEVOORT ST

HORATIO ST

JANE ST

W 14TH ST

HARLE
S S

T

G
R

E
E

N
W

IC
H

 S
H

U
D

S
O

N
 S

T

ST

BANK S
T

BETHUNE STW 12TH ST

PERRY S
T

W
 11

TH S
T

A
V

E
N

U
E

 B

E 5TH ST

E 12TH ST

E 13TH ST

E 14TH ST

A
V

E
N

U
E

 A

E 10TH ST

E 11TH ST

E 9TH ST

U
E

 A

N
U

E
 B

E 6TH ST

E 7TH ST

ST. MARKS PL

E 4TH ST

E 5TH ST

S
E

C
O

N
D

 A
V

A
V

ASTOR PL

F
O

U
R

T
H

 A
V

N
D

 A
V

B
R

O
A

D
W

A
Y

E
IG

H
T

H
 A

V

N
IN

T
H

 A
V

W 57TH ST

W 58TH ST

W 59TH ST

W 60TH ST

W 55TH ST

W 56TH ST

E
IG

H
T

H
 A

V

N
IN

T
H

 A
V

W 53RD ST

W 54TH ST

T
E

N
T

H
 A

V

W 50TH ST

W 51ST ST

W 52ND ST

W 48TH ST

W 49TH ST

E
LE

V
E

N
T

H
 A

V

T
W

E
LF

T
H

 A
V

W 45TH ST

W 46TH ST

W 47TH ST

W 44TH ST

W 43RD ST

W 42ND ST

T
E

N
T

H
 A

V

W 39TH ST

W 40TH ST

E
LE

V
E

N
T

H
 A

V

W 41ST ST

W 36TH ST

W 37TH ST

W 38TH STT
W

E
LF

T
H

 A
V

S
E

V
E

N
T

H
 A

V

E
IG

H
T

H
 A

V

N
IN

T
H

 A
V

W 33RD ST

W 34TH ST

W 35TH ST

W 32ND ST

W 30TH ST

W 29TH ST

W 28TH ST

T
E

N
T

H
 A

V

W 26TH ST

W 27TH ST

W 24TH ST

W 25TH ST

E
LE

V
E

N
T

H
 A

V

W 23RD ST

W 15TH ST

W 16TH ST

W 17TH ST

W 20TH ST

W 21ST ST

W 22ND ST

W 18TH ST

W 19TH ST

E 57TH ST

E 58TH ST

E 59TH ST

F
IR

S
T

 A
V

S
E

C
O

N
D

 A
V

E 55TH ST

E 56TH ST

E 53RD ST

E 54TH ST

E 50TH ST

E 51ST ST

E 52ND ST

LE
X

IN
G

T
O

N
 A

V

T
H

IR
D

 A
V

E 47TH ST

E 48TH ST

E 49TH ST

E 45TH ST

E 44TH ST

E 46TH ST

E 42ND ST

E 43RD ST

E 40TH ST

E 41ST ST

E 38TH ST

E 39TH ST

E 35TH ST

E 36TH ST

E 37TH ST

F
IR

S
T

 A
V

S
E

C
O

N
D

 A
V

LE
X

IN
G

T
O

N
 A

V

T
H

IR
D

 A
V

M
A

D
IS

O
N

 A
V

P
A

R
K

 A
V

F
D

R
 D

R

F
D

R
 D

R

E 34TH ST

E 33RD ST

E 31ST ST

E 32ND ST

E 27TH ST

E 28TH ST

E 29TH ST

E 30TH ST

E 25TH ST

E 26TH ST

E 23RD ST

E 24TH ST

E 20TH ST

E 21ST ST

E 22ND ST

F
IR

S
T

 A
V

E 19TH ST

E 17TH ST

E 18TH ST

LE
X

IN
G

T
O

N
 A

V
IR

V
IN

G
 P

L

T
H

IR
D

 A
V

E 14TH ST

E 15TH ST

E 16TH ST

E 64TH ST

F
D

R
 D

R

Y
O

R
K

 A
V

E 62ND ST

E 63RD ST

E 59TH ST

E 60TH ST

E 61ST ST

P
A

R
K

 A
V

F
IF

T
H

 A
V

M
A

D
IS

O
N

 A
V

W 65TH ST

C
E

N
T

R
A

L 
P

A
R

K
 W

C
O

LU
M

B
U

S
 A

V

W 62ND ST

W 63RD ST

W 64TH ST

A
M

S
T

E
R

D
A

M
 A

V

W 61ST ST

W
E

S
T

 E
N

D
 A

V

TOMPKINS
SQUARE

PARK

UNION
SQUARE

WASHINGTON
SQUARE

STUYVESANT
TOWN

MADISON
SQUARE

PARK

HERALD
SQUARE

TIMES
SQUARE

COLUMBUS
CIRCLE

UNITED
NATIONS

LINCOLN
CENTER

0.25 miles

500 m

0.25 miles

500 m

LINCOLN

TUNNEL

TUNNEL

QUEENS
MIDTOWN

QUEENSBORO 

            BRIDGE

V I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G E

C H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E AC H E L S E A

G R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C YG R A M E R C Y

E A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S T

G R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C HG R E E N W I C H

V I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G EV I L L A G E

H
 U

 D
 S

 O
 N

   
  R

 I 
V

 E
 R

E A S T

R I V E R

E A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S TE A S T
W E S T

M I D T O W N
M I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W NM I D T O W N

1s
t A

ve
nu

e
1s

t A
ve

nu
e

1s
t A

ve
nu

e
1s

t A
ve

nu
e

1s
t A

ve
nu

e
1s

t A
ve

nu
e

1s
t A

ve
nu

e
1s

t A
ve

nu
e

1s
t A

ve
nu

e
1s

t A
ve

nu
e

1s
t A

ve
nu

e
1s

t A
ve

nu
e

1s
t A

ve
nu

e
1s

t A
ve

nu
e

1s
t A

ve
nu

e
1s

t A
ve

nu
e

1s
t A

ve
nu

e
1s

t A
ve

nu
e

1s
t A

ve
nu

e
1s

t A
ve

nu
e

1s
t A

ve
nu

e
1s

t A
ve

nu
e

1s
t A

ve
nu

e
1s

t A
ve

nu
e

1s
t A

ve
nu

e
1s

t A
ve

nu
e

1s
t A

ve
nu

e

&



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

$SSHQGL[�%���0DQKDWWDQ�0DS

3DJH�%��

0DS�%����0DQKDWWDQ�EHWZHHQ���UG�DQG����WK�6WUHHW

F
IR

S
T

 A
V

E 89TH ST

E 90TH ST

E 91ST ST

E 92ND ST

E 96TH ST

S
E

C
O

N
D

 A
V

E 94TH ST

E 93RD ST

E 95TH ST

E
A

S
T

 E
N

D
 A

V

E 87TH ST

E 88TH ST

E 85TH ST

E 84TH ST

E 86TH ST

LE
X

IN
G

T
O

N
 A

V

T
H

IR
D

 A
V

E 81ST ST

E 82ND ST

E 83RD ST

Y
O

R
K

 A
V

E 79TH ST

E 80TH ST

P
A

R
K

 A
V

E 76TH ST

E 75TH ST

E 77TH ST

E 78TH ST

F
IR

S
T

 A
V

E 74TH ST

E 73RD ST

S
E

C
O

N
D

 A
V

E 71ST ST

E 72ND ST

F
IF

T
H

 A
V

 -
M

U
S

E
U

M
 M

IL
E

-

M
A

D
IS

O
N

 A
V

E 68TH ST

E 69TH ST

E 70TH ST

P
A

R
K

 A
V

LE
X

IN
G

T
O

N
 A

V

T
H

IR
D

 A
V

M
A

D
IS

O
N

 A
V

F
IF

T
H

 A
V

 -
M

U
S

E
U

M
 M

IL
E

-

W 122ND ST

B
R

O
A

D
W

A
Y

R
IV

E
R

S
ID

E
 D

R

S
T

.

S
T

W 120TH ST

W 121ST ST

W 123RD ST

C
LA

R
E

M
O

N
T

 A
V

W 125TH ST

W 118TH ST

W 119TH ST

W 116TH ST

M
O

R
N

IN
G

S
ID

E
 A

V

M
A

N
H

A
T

T
A

N
 A

VW 113TH ST

W 114TH ST

W 115TH ST

W 111TH ST

W 112TH ST

M
A

N
H

A
T

T
A

N
 A

V

W 101ST ST

W 102ND ST

W 103RD ST

C
E

N
T

R
A

L 
P

A
R

K
 W

W 104TH ST

W 105TH ST

A
M

S
T

E
R

D
A

M
 A

V

C
O

LU
M

B
U

S
 A

V

W 106TH ST

W 107TH ST

W 108TH ST

W 100TH ST

W 99TH ST

B
R

O
A

D
W

A
Y

W 94TH ST

W 95TH ST

W 96TH ST

W 97TH ST

W
E

S
T

 E
N

D
 A

V

W 91ST ST

W 92ND ST

W 93RD ST

C
E

N
T

R
A

L 
P

A
R

K
 W

B
R

O
A

D
W

A
Y

W 98TH ST

W 90TH ST

A
M

S
T

E
R

D
A

M
 A

V

W 87TH ST

W 88TH ST

W 89TH ST

C
O

LU
M

B
U

S
 A

V

W 85TH ST

W 86TH ST

W 83RD ST

W 82ND ST

W 84TH ST

W 77TH ST

W 78TH ST

W 79TH ST

W 80TH ST

W 81ST ST

B
R

O
A

D
W

A
Y

W
E

S
T

 E
N

D
 A

V

W 73RD ST

W 74TH ST

W 75TH ST

W 76TH ST

W 70TH ST

W 71ST ST

W 72ND ST

W 68TH ST

W 69TH ST

E.124TH ST.

E 125TH ST

E.126TH ST.

E.127TH ST.

S
E

C
O

N
D

 A
V

T
H

IR
D

 A

E.122ND ST.

E.123RD ST.

LE
X

IN
G

T
O

N
 

E.119TH ST.

E.118TH ST.

E.120TH ST.

E.117TH ST.

E.114TH ST.

E.115TH ST.

E.116TH ST.

F
IR

S
T

 A
V

E
.

E.112TH ST.S
E

C
O

N
D

 A
V

E
.

E.111TH ST.

E 110TH ST

E 109TH ST

E.108TH ST.

T
H

IR
D

 A
V

E
.

E.104TH ST.

E.105TH ST.

E.106TH ST.

E.97TH ST.

E 103RD ST

E.102ND ST.
LE

X
IN

G
T

O
N

 A
V

E
.

P
A

R
K

 A
V

E
.

E.99TH ST.

E.100TH ST.

E.101ST ST.

F
IF

T
H

 A
V

E
.

M
A

D
IS

O
N

 A
V

E
.

LE
N

O
X

 A
V

E
.

S
E

V
E

N
T

H
 A

V
E

.

TRIBORO BRIDGE

E A S T

S I D E

C E N T R A L

P A R K

S I D E

E A S T

R I V E R

H A R L E M

U P P E R
U P P E R

W E S T

H
 U

 D
 S

 O
 N

   
  R

 I 
V

 E
 R

&

0.25 miles

500 m



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

$SSHQGL[�&���7KH�-RXUQH\�7LPH�0RGHO

3DJH�&��

7KH�-RXUQH\�7LPH�0RGHO

7KLV�PRGHO�LV�FRPSRVHG�RI�WZR�HOHPHQWV��)LUVW��D�FDOFXODWLRQ�IRU�DFFHVV�WLPHV�GHSHQGLQJ�RQ

WKH� VWDWLRQ� IUHTXHQF\� DQG� VHFRQG�� D� FDOFXODWLRQ� IRU� UXQQLQJ� WLPHV� DOVR� GHSHQGLQJ� RQ� WKH

VWDWLRQ� IUHTXHQF\�� :DLWLQJ� WLPH� LV� QRW� LQFOXGHG�� LW� GHSHQGV� H[FOXVLYHO\� RQ� WKH� VHUYLFH

IUHTXHQF\�

7DEOH�&���VKRZV�WKH�DSSURDFK�FKRVHQ�IRU�WKH�DFFHVV�WLPH�FDOFXODWLRQ�IRU�D�VWDWLRQ�IUHTXHQF\

IURP�HYHU\��QG�WR�HYHU\��WK�EORFN��5HSUHVHQWDWLYH�RULJLQV�DQG�GHVWLQDWLRQV�DORQJ�WKH�DYHQXH

DQG�WKH�FURVV�VWUHHWV�KDYH�EHHQ�LGHQWLILHG��6WDWLRQV�DUH�DVVXPHG�WR�H[WHQG�RYHU�WKH�HQWLUH

EORFN�VR�WKDW�RQH�VWDWLRQ�SURYLGHV�DFFHVV�WR�WKH�/57�IURP�WZR�FURVV�VWUHHW�LQWHUVHFWLRQV��)RU

IXUWKHU�VLPSOLILFDWLRQ��RQO\�WKH�WZR�LQWHUVHFWLRQ�SRLQWV�KDYH�EHHQ�WDNHQ�DV�³VWDWLRQV´�DQG�WKH

IROORZLQJ�ZDONLQJ�GLVWDQFHV�KDYH�EHHQ�VSHFLILHG�

2QO\� WKH� ZDONLQJ� WLPH� DORQJ� WKH� DYHQXH�� SDUDOOHO� WR� WKH� /57� /LQH�� ZDV� LQFOXGHG��:DONLQJ

WLPHV� DORQJ� ��� GHJUHH� FURVV� VWUHHWV� DUH� QRW� GHSHQGHQW� RQ� WKH� VWDWLRQ� IUHTXHQF\�

)XUWKHUPRUH�� RULJLQV� DQG� GHVWLQDWLRQV� �2�'�� RQ� WKH� DYHQXH� DQG� WKH� FURVV� VWUHHWV� ZHUH

DVVXPHG� DV� FRQFHQWUDWLRQV� DURXQG� LQWHUVHFWLRQV�� 7KHUHIRUH� 2�'V� RQ� RQH� EORFN� DORQJ� DQ

DYHQXH�DUH�GLYLGHG�LQWR�HLWKHU�EHORQJLQJ�WR�LQWHUVHFWLRQ�RQH�RU�WZR�

$FFRUGLQJO\��UHSUHVHQWDWLYH�ZDONLQJ�WLPHV��&ROXPQ���³7LPH�W�>V@´�LQ�7DEOH�&����IRU�VWDWLRQV

HYHU\� �QG� EORFN� DUH� ]HUR� VHFRQGV��:LWK� D� JUHDWHU� VWDWLRQ� VSDFLQJ� RI� HYHU\� �UG� EORFN�� 2�'

FRQFHQWUDWLRQV�ZLWK�D�GLVWDQFH�RI�RQH�EORFN�DUH�LQFOXGHG��)RU�WKHVH�D�ZDONLQJ�GLVWDQFH�RI�DQ

DYHUDJH�RI����VHFRQGV�SHU�EORFN�����IHHW�����P��ZDV�DVVXPHG�

)LQDOO\�WKH�DYHUDJH�DFFHVV�WLPH��LQFOXGLQJ�DFFHVV�WR�DQG�IURP�WKH�/57�VWDWLRQ��ZDV�FDOFXODWHG

LQ�WKH�ODVW�FROXPQ�

)RU�PRGHOLQJ� UXQQLQJ� WLPH�� D� VSHFLILF� DYHUDJH� WULS� OHQJWK� �IRU� WKH� (DVW� 6LGH� /57� /LQH�� ��

EORFNV�� ZDV� WDNHQ� DQG� WKH� IRXU� UXQQLQJ� WLPH� HOHPHQWV�� DFFHOHUDWLRQ�� FRQVWDQW� VSHHG�

GHFHOHUDWLRQ� DQG� VWDWLRQ� GZHOO� WLPH�� ZHUH� FDOFXODWHG�� 1RW� LQFOXGHG� ZDV� WKH� IDFW� WKDW� WKH

KLJKHU� WKH� VWDWLRQ� IUHTXHQF\� LV�� WKH� ORZHU� WKH� VWDWLRQ�GZHOO� WLPH� EHFRPHV� EHFDXVH� RI� OHVV

SDVVHQJHUV� ERDUGLQJ� DQG� GHSDUWLQJ� IURP� WKH� YHKLFOHV� DW� HDFK� VWDWLRQ�� 7DEOH� &��� JLYHV

VSHFLILF�QXPEHUV�IRU�D����EORFN�OHQJWK�WULS�DQG�IROORZLQJ�ILJXUHV�JLYH�DQ�RYHUYLHZ�DERXW�WKH

VHQVLWLYLW\�RI�WKH�PRGHO��,W�DOVR�LQFOXGHV�D�IDFWRU�IRU�WKH�VXEMHFWLYH�MRXUQH\�WLPH�
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$SSHQGL[�&���7KH�-RXUQH\�7LPH�0RGHO

3DJH�&��

7DEOH�&����$FFHVV�7LPH�0RGHO

LRT Station

Origins and Destinations (O/D) along one side of a cross street (A)

Origins and Destinations (O/D) along half of one side of an avenue (B)

Frequency
Na

Additional to the next higher Station Frequency Total Access Time
TT [s] to station

Average Access Time
TA [s] per trip

Representative Catchment Area
of one station

Timeb

t [s]
Amount of O/D per
Station

N = 2 0 8A + 8B = 8C TT2 = t T 8C

TT2 = 0 s

TA2 = 2 T TT2 / 8C

TA2  = 0 s

N = 3 60 4A + 4B = 4C TT3 = (t2 T 8C) +
        (t3 T 4C)

TT3 = 240 s

TA3 = 2 T TT3 /
        (8C+ 4C)

TA3 = 40 s

N = 4 60 4A + 4B = 4C TT4 = (t2 T 8C) +
        (t3 T 4C) +
        (t4 T 4C)

TT4 = 480 s

TA4 = 2 T TT4 /
        (8C + 4C + 4C)

TA4 = 60 s

a - Station Frequency in every n th block [n]
E���:DONLQJ�7LPH�RI�DGGLWLRQDO�ULGHUV�FRPSDUHG�WR�WKH�QH[W�KLJKHU�6WDWLRQ�)UHTXHQF\
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$SSHQGL[�&���7KH�-RXUQH\�7LPH�0RGHO

3DJH�&��

7DEOH�&���� $FFHVV��5LGLQJ�DQG�-RXUQH\�WLPHV�IRU�DQ�DYHUDJH�WULS�RI����EORFNV��D�GZHOO
WLPH�RI����VHFRQGV�DQG�D�VXEMHFWLYLW\�IDFWRU�IRU�WKH�DFFHVV�WLPH�RI����

Frequency
N

Average Access Time
TA  [s]  per Trip

Average Riding Time
TR  [s]  per Trip

Average Journey Time
TJ  [s]  per Trip

2 0 726 726

3 60 552 612

4 90 465 555

5 144 412 556

6 180 377 557

7 231 353 584

8 270 334 604

9 320 319 639

10 360 308 668

11 409 298 707

12 450 290 740

13 498 284 782

14 540 278 818

15 588 273 861

16 630 268 898

17 678 265 942

18 720 261 981

19 767 258 1025

20 810 255 1065

)LJXUH�&���� -RXUQH\�7LPH�DQG�6WRS�)UHTXHQF\
Trip Length: 35 blocks, Dwell Time: 20 s, Subjective Access Time Factor: 1.5
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$SSHQGL[�&���7KH�-RXUQH\�7LPH�0RGHO

3DJH�&��

)LJXUH�&���� -RXUQH\�7LPH�DQG�6WRS�)UHTXHQF\
Trip Length: 35 blocks, Dwell Time: 10 s, Subjective Access Time Factor: 1.5
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)LJXUH�&���� -RXUQH\�7LPH�DQG�6WRS�)UHTXHQF\
Trip Length: 60 blocks, Dwell Time: 20 s, Subjective Access Time Factor: 1.5

0

200

400

600

800

1000

1200

1400

3 5 7 9 11 13 15 17 19

Stop Frequency [blocks]

T
im

e 
[s

]

Average Access Time TA  [s] 
per Trip

Average Riding Time TR  [s] 
per Trip

Average Journey Time TJ  [s] 
per Trip



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

$SSHQGL[�'���&RQYHUVLRQ�)DFWRUV

3DJH�'��

&RQYHUVLRQ�)DFWRUV

/HQJWK

��LQFK ����� FHQWLPHWHUV

��IRRW ������ FHQWLPHWHUV

��\DUG ������ FHQWLPHWHUV

��PHWHU ����� LQFKHV

��PLOH ���� IHHW

��NLORPHWHU �������PLOHV
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5HOHYDQW�$JHQFLHV

&ROXPELD�8QLYHUVLW\
*UDGXDWH�6FKRRO�RI�$UFKLWHFWXUH��3ODQQLQJ�DQG
3UHVHUYDWLRQ
����$YHU\�+DOO
�����$PVWHUGDP�$YHQXH
1HZ�<RUN��1<������
3KRQH����������������

&RPPLWWHH�IRU�%HWWHU�7UDQVLW��&%7�
3�2��%R[�����
/RQJ�,VODQG�&LW\��1<������
3KRQH����������������

,QVWLWXWH�IRU�5DWLRQDO�8UEDQ�0RELOLW\��,QF���,580�
2QH�:DVKLQJWRQ�6TXDUH�9LOODJH��$SW���'
1HZ�<RUN��1<������
3KRQH������������������)D[����������������
KWWS���ZZZ�JHRFLWLHV�FRP�&DSLWRO+LOO�6HQDWH������

,QVWLWXWH�IRU�7UDQVSRUWDWLRQ�6\VWHPV
7KH�&LW\�&ROOHJH
1HZ�<RUN��1<������
3KRQH������������������)D[����������������

.RQKHLP�	�.HWFKDP
����3DFLILF�6WUHHW
%URRNO\Q��1<������
��������������

0HWURSROLWDQ�7UDQVSRUWDWLRQ�$XWKRULW\��07$�
����0DGLVRQ�$YHQXH
1HZ�<RUN��1<������
KWWS���ZZZ�PWD�Q\F�Q\�XV�

1HZ�<RUN�&LW\�'HSDUWPHQW�RI�&LW\�3ODQQLQJ��1<&'&3�
���5HDGH�6WUHHW��1HZ�<RUN��1<�����������
3KRQH����������������
KWWS���ZZZ�FL�Q\F�Q\�XV�KWPO�GFS�KRPH�KWP

1HZ�<RUN�&LW\�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��1<&'27�
���:RUWK�6WUHHW
1HZ�<RUN��1HZ�<RUN������
3KRQH����������������
KWWS���ZZZ�FL�Q\F�Q\�XV�KWPO�GRW�KRPH�KWP
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1HZ�<RUN�&LW\�7UDQVLW��1<&7�
����-D\�6WUHHW
%URRNO\Q��1<������

1HZ�<RUN�0HWURSROLWDQ�7UDQVSRUWDWLRQ�&RXQFLO��1<07&�
��:RUOG�7UDGH�&HQWHU��6XLWH����(DVW
1HZ�<RUN��1<�����������
3KRQH������������������)D[����������������
KWWS���ZZZ�Q\PWF�RUJ�

5HJLRQDO�3ODQ�$VVRFLDWLRQ��53$�
��,UYLQJ�3ODFH��6HYHQWK�)ORRU
1HZ�<RUN��1HZ�<RUN������
3KRQH������������������)D[����������������
KWWS���ZZZ�USD�RUJ�

7HFKQLFDO�8QLYHUVLW\�%HUOLQ
'HSDUWPHQW�RI�7UDFN�DQG�5DLOZD\�2SHUDWLRQV
6HNU��6*���
6DO]XIHU������
������%HUOLQ
3KRQH��������������������
)D[��������������������
KWWS���ZZZ�UDLOZD\V�WX�EHUOLQ�GH�

7UDQVSRUWDWLRQ�$OWHUQDWLYHV��7$�
����:HVW���WK�6WUHHW����WK�)ORRU
1HZ�<RUN��1<������
3KRQH������������������)D[����������������
KWWS���ZZZ�HFKRQ\F�FRP�aWUDQVDOW�
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9LOODJH�&URVVWRZQ�7UROOH\�&RDOLWLRQ��9&7&�
3�2��%R[����
9LOODJH�6WDWLRQ
1HZ�<RUN��1<������
3KRQH�����������������)D[����������������
KWWS���ZZZ�JHRFLWLHV�FRP�EURDGZD\�����



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

$SSHQGL[�(���$GGUHVVHV

3DJH�(��

/LJKW�5DLO�9HKLFOH�0DQXIDFWXUHV�LQ�WKH�86

$GWUDQ]���'DLPOHU&KU\VOHU�7UDQVSRUWDWLRQ
�1RUWK�$PHULFD��,QF�
�����/HEDQRQ�&KXUFK�5RDG
3LWWVEXUJK��3$�����������
0LNH�&DVVLG\���������������
KWWS���ZZZ�DGWUDQ]�FRP�

$OVWRP�7UDQVSRUWDWLRQ��,QF�
��+RUWRQ�6WUHHW
+RUQHOO��1<������
&KDUOHV�:RFKHOH��������������������
KWWS���ZZZ�WUDQVSRUW�DOVWRP�FRP�

%RPEDUGLHU�7UDQVLW�&RUSRUDWLRQ
����3DUN�$YHQXH��6XLWH�����
1HZ�<RUN��1<������
)UDQFLQH�'RURFKHU�0RQLQ���������������
KWWS���ZZZ�WUDQVSRUWDWLRQ�ERPEDUGLHU�FRP�

%UHGD�7UDQVSRUWDWLRQ��,QF�
����0DGLVRQ�$YHQXH
1HZ�<RUN��1<������
/XFLD�'L�0HJOLR���������������

6LHPHQV�7UDQVSRUWDWLRQ�6\VWHPV��,QF�
����3HQQV\OYDQLD�$YHQXH�1:��6XLWH����
:DVKLQJWRQ��'&������
(ODLQH�'H]HQVNL���������������
KWWS���ZZZ�VWV�VLHPHQV�FRP�



 

Bibliography 

 

 

 

 

 

Bibliography 

 



7KH�&DVH�IRU�/LJKW�5DLO�7UDQVLW�RQ�0DQKDWWDQ¶V�(DVW�6LGH ����)LQDO�5HSRUW

%LEOLRJUDSK\

3DJH�)��

%LEOLRJUDSK\

$OOHH�.LQJ�5RVHQ�	�)OHPLQJ��%HDU�6WHDUQV�:RUOG�+HDGTXDWHUV��'UDIW�(QYLURQPHQWDO�,PSDFW�6WDWHPHQW�
1HZ�<RUN��1<������

$SHO��'LHWHU��6WUD�HQEDKQ��6WDGWEDKQ��/LJKW�5DLO�7UDQVLW��$UFKLY�I�U�.RPPXQDOZLVVHQVFKDIWHQ�%DQG�,,�
%HUOLQ������

%RWWOHV��6FRWW��/RV�$QJHOHV�DQG�WKH�$XWRPRELOH��7KH�0DNLQJ�RI�WKH�0RGHUQ�&LW\��8QLYHUVLW\�RI�&DOLIRUQLD
3UHVV��%HUNHOH\��&$������

%UlQGOL��+HLQULFK��&KDQFHQ�XQG�*UHQ]HQ�GHU�6WUD�HQEDKQ��,Q��5HLQKDUW�.|VWOLQ��+HOOPXW�:ROOPDQQ
�+UVJ����5HQDLVVDQFH�GHU�6WUD�HQEDKQ��6WDGWIRUVFKXQJ�DNWXHOO��%DQG�����%LUNKlXVHU��%DVHO������

&DUWHU��(UQHVW�)��7UDPV�DQG�7UDPZD\V��)R\OHV�+DQGERRNV��:��	�*��)R\OH�/WG��/RQGRQ������

&KHDSH��&KDUOHV�:��0RYLQJ�WKH�PDVVHV��XUEDQ�SXEOLF�WUDQVLW�LQ�1HZ�<RUN��%RVWRQ��DQG�3KLODGHOSKLD�
�����������+DUYDUG�8QLYHUVLW\�3UHVV��&DPHEULGJH��0$������

&RIIH\��$QWRQLD���.XFKZDOHN��+DUDOG��*U�QHV�/LFKW�I�U�GLH�6WUD�HQEDKQ��5HQDLVVDQFH�HLQHV
XPZHOWIUHXQGOLFKHQ�9HUNHKUVPLWWHOV��)DKUJDVW��9LHQQD������

&XGDK\��%ULDQ�-��&DVK��7RNHQV��DQG�7UDQVIHUV��$�+LVWRU\�RI�8UEDQ�0DVV�7UDQVLW�LQ�1RUWK�$PHULFD�
)RUGKDP�8QLYHUVLW\�3UHVV��1HZ�<RUN��1<������

*RUGRQ��'HERUDK��6WHHULQJ�D�1HZ�&RXUVH��7UDQVSRUWDWLRQ��(QHUJ\��DQG�WKH�(QYLURQPHQW��8QLRQ�RI
&RQFHUQHG�6FLHQWLVWV��,VODQG�3UHVV��:DVKLQJWRQ�'�&������

+DELE��3KLOLS���5RVHQ��$OOHH�.LQJ����QG�6WUHHW�/LJKW�5DLO�7UDQVLW�/LQH��)LQDO�(QYLURQPHQWDO�,PSDFW
6WDWHPHQW��&(45�1R����'27���0��1HZ�<RUN��1<������

+LOWRQ��*HRUJH�:����'XH�)��-RKQ��7KH�(OHFWULF�,QWHUXUEDQ�5DLOZD\V�LQ�$PHULFD��6WDQIRUG�8QLYHUVLW\
3UHVV��6WDQIRUG��&$������

,QWHUUDQWH��-RVHSK��7KH�5RDG�WR�$XWRSLD��7KH�$XWRPRELOH�DQG�WKH�6SDWLDO�7UDQVIRUPDWLRQ�IRU�$PHULFDQ
&XOWXUH��7KH�$XWRPRELOH�DQG�$PHULFDQ�&XOWXUH��'DYLG�/��/HZLV�DQG�/DXUHQFH�*ROGVWHLQ�
8QLYHUVLW\�RI�0LFKLJDQ�3UHVV��$QQ�$UERU��0,������

-DFNVRQ��.HQQHWK�7��7KH�(QF\FORSHGLD�RI�1HZ�<RUN�&LW\��<DOH�8QLYHUVLW\�3UHVV��3ULQFHWRQ��&7������

.DKQ��3DXO�$ODQ��7KH�7UDFNV�RI�1HZ�<RUN��1XPEHU����0HWURSROLWDQ�6WUHHW�5DLOZD\��7KH�(OHFWULF
5DLOURDGHUV¶�$VVRFLDWLRQ��1HZ�<RUN��1<������

.|VWOLQ��5HLQKDUW���%DUWVFK��/XW]�-RDFKLP��5HQDLVVDQFH�GHU�6WUD�HQEDKQ��6WDGWIRUVFKXQJ�DNWXHOO��%DQG
����%LUNKlXVHU��%DVHO������

.UDPHU��)HGHULFN�$��$FURVV�1HZ�<RUN�E\�7UROOH\��7KH�7KLUG�$YHQXH�5DLOZD\�6\VWHP�LQ�0DQKDWWDQ��7KH
%URQ[�DQG�:HVWFKHVWHU��4XDGUDQW�3UHVV�5HYLHZ��1HZ�<RUN��1<������

/DQGJUDI��5REHUW�-��)RUHZRUG��,Q��/LJKW�5DLO�7UDQVLW��6\VWHP�'HVLJQ�IRU�&RVW�(IIHFWLYHQHVV��6WDWH�RI�
WKH�$UW�5HSRUW����0D\�������������3LWWVEXUJK��3HQQV\OYDQLD��1DWLRQDO�5HVHDUFK�&RXQFLO�
:DVKLQJWRQ�'�&������
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5|KULQJ��+DPEXUJ������

1�-��,QWHUQDWLRQDO��,QF��1HZ�<RUN�5DLOZD\V��7KH�*UHHQ�/LQH��1�-��,QWHUQDWLRQDO��,QF��+LFNVYLOOH��1<������

1HZ�<RUN�&LW\�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��(DVW�6LGH�7UDQVLW�6WXG\��%XUHDX�RI�7UDQVSRUWDWLRQ
3ODQQLQJ�DQG�5HVHDUFK��1HZ�<RUN��1<������

1HZ�<RUN�&LW\�7UDQVLW��6WUHHW�&RQJHVWLRQ�	�1HZ�<RUN�&LW\�7UDQVLW�%XVHV��)DVWHU�WKDQ�:DONLQJ��1HZ
<RUN������

1HZ�<RUN�&LW\�7UDQVLW��0DQKDWWDQ�(DVW�6LGH�7UDQVLW�$OWHUQDWLYHV�6WXG\��0DMRU�,QYHVWPHQW�6WXG\�'UDIW
(QYLURQPHQWDO�,PSDFW�6WDWHPHQW��1HZ�<RUN��1<������

1HZ�<RUN�&LW\�7UDQVLW��,QIRUPDWLRQ�3DFNDJH��0DQKDWWDQ�(DVW�6LGH�7UDQVLW�$OWHUQDWLYHV�6WXG\��-XQH
������1HZ�<RUN��1<������D
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$OWHUQDWLYHV�6WXG\��-XO\�����������1HZ�<RUN��1<������E
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1HZ�<RUN��1<������
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