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���&RQWHQWV
���6XPPDU\
���7XQQHO�HYHQWV�VLQFH��������5DLO�WXQQHO�DFFLGHQWV���5RDG�WXQQHO�DFFLGHQWV
���7KH�EDVLFV�RI�WXQQHO�VDIHW\���,QIUDVWUXFWXUH���2SHUDWLRQ���7XQQHO�XVHUV
���7KH�FXUUHQW�VWDWH�RI�WHFKQRORJ\���5DLO�WXQQHOV����,QIUDVWUXFWXUH����2SHUDWLRQ����7XQQHO�XVHUV���5RDG�WXQQHOV����,QIUDVWUXFWXUH����2SHUDWLRQ����7XQQHO�XVHUV
���7XQQHO�FODVVLILFDWLRQ�DQG�HYDOXDWLRQ���5DLO�WXQQHOV���5RDG�WXQQHOV
���([DPSOHV�RI�PRGHUQ�WXQQHOV���5DLO�WXQQHOV���5RDG�WXQQHOV����0DUNXVELHUJ�7XQQHO��/X[HPERXUJ����8HWOLEHUJ�7XQQHO��6ZLW]HUODQG����3ODEXWVFK�7XQQHO��$XVWULD����$��E\SDVV�WXQQHO��/XQJHUQ��6ZLW]HUODQG����$��E\SDVV�WXQQHO��*LVZLO��6ZLW]HUODQG
���$SSHQGL[���:HOO�PHDQW�DGYLFH�IRU�GULYHUV�LQ�WXQQHOV���6DIHW\�LQVWUXFWLRQV�IRU�WKH�9HUHLQD�UDLO�WXQQHO��YHKLFOH�WUDQVSRUW����6DIHW\�LQVWUXFWLRQV�IRU�WKH�&KDQQHO�7XQQHO��YHKLFOH�WUDQVSRUW����5HIHUHQFHV����/LWHUDWXU����)LJXUHV
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���:K\�WKLV�SXEOLFDWLRQ"
7KH�WUDJLF�PLVKDSV�LQ�WKH�0RQW�%ODQF�DQG�7DXHUQ�URDG�WXQQHOV�DQG�LQ�WKH�IXQLFXODU�WXQQHO�LQ.DSUXQ�WRXFKHG�RII�LQWHQVH�GLVFXVVLRQV�RQ�WXQQHO�VDIHW\� $IWHU�WKH�LQLWLDO�KHFWLF�UHDFWLRQV�FRROHU�KHDGV�SUHYDLOHG�DQG�DOO�SDUWLHV�ZHQW�RYHU�WR�D�SURGXFWLYH��EURDGO\�EDVHG�FRQVLGHUDWLRQ�RIWKH�WXQQHO�VDIHW\�SUREOHP� 5RXJKO\�ILYH�\HDUV�DIWHU�WKLV�VHULHV�RI�PLVKDSV��ZH�FDQ�VWDWH�WKDW�QRWRQO\�KDYH�VWDQGDUGV�EHHQ�XSGDWHG��5HI�����UHVHDUFK�GRQH�DQG�GRFXPHQWHG��DQG�H[LVWLQJ�WXQQHOVLQVSHFWHG��5HI ����EXW�WKDW�WKHUH�KDYH�EHHQ�VLJQLILFDQW�FKDQJHV�LQ�FRQVWUXFWLQJ�QHZ�WXQQHOV�DVZHOO�DV�LQ�UHIXUELVKLQJ�ROG�RQHV�
7KLV�UHSRUW�ZLOO�VXPPDULVH�WKH�FXUUHQW�VWDWH�RI�VDIHW\�WHFKQRORJ\�DV�UHJDUGV�WXQQHOV�GHVLJQHGIRU�KXPDQ�WUDQVSRUW�
���7XQQHO�HYHQWV�VLQFH�����
7KH�WXQQHO�HYHQWV�PHQWLRQHG�EHORZ�DUH�QRW�D�FRPSUHKHQVLYH�OLVW�RI�DOO�WKH�WXQQHO�DFFLGHQWV�RIUHFHQW�\HDUV��7KH\�DUH�PHUHO\�LQFOXGHG�DV�LQGLFDWRUV�RI�ZKHUH�WKH�PDLQ�WXQQHO�VDIHW\�SUREOHPVOLH��SDUWLFXODUO\�ZLWK�UHJDUG�WR�URDG�WXQQHOV�
���5DLO�WXQQHO�DFFLGHQWV

x ���1RYHPEHU�������$�IXQLFXODU�WUDLQ�EXUQHG�LQ�D�WXQQHO�RQ�WKH�ZD\�IURP�.DSUXQ�$XVWULD��XS�WR�WKH�.LW]VWHLQKRUQ��7KHUH�ZHUH�����IDWDOLWLHV�DQG�RQO\����VXUYLYRUV�,QYHVWLJDWLRQV�VKRZHG�WKH�ILUH�WR�KDYH�VWDUWHG�LQ�DQ�HOHFWULFDO�KHDWHU�LQ�WKH�HQJLQHGULYHU·V�FRPSDUWPHQW�DW�WKH�EDFN�RI�WKH�WUDLQ��ZKLFK�ZDV�QRW�PDQQHG�
���5RDG�WXQQHO�DFFLGHQWV

x ��$XJXVW�������$�ILUH�IROORZLQJ�DQ�DXWRPRELOH�FROOLVLRQ�LQ�WKH�*OHLQDOP�7XQQHO�LQ�$XVWULDFRVW�ILYH�SHUVRQV�WKHLU�OLYHV�
x ���2FWREHU�������7ZR�ORUULHV�FROOLGHG�LQ�WKH�*RWWKDUG�5RDG�7XQQHO��6ZLW]HUODQG��WULJJHULQJ�DQ�LQIHUQR�LQ�ZKLFK�HOHYHQ�SHUVRQV�GLHG�
x ��$SULO�������7ZR�ORUULHV�LQYROYHG�LQ�D�UHDU�HQG�FROOLVLRQ�LQ�WKH�%DUHJJ�0RWRUZD\�7XQQHO�6ZLW]HUODQG��FRPSOHWHO\�FUXVKHG�DQ�DXWRPRELOH�EHWZHHQ�WKHP��7KH�DFFLGHQW�FODLPHG�DVYLFWLP�WKH�ZRPDQ�DW�WKH�ZKHHO�RI�WKH�FUXVKHG�YHKLFOH�
x ���$SULO�������$JDLQ�LQ�WKH�%DUHJJ�7XQQHO��6ZLW]HUODQG���DQ�DXWRPRELOH�GULYHU�UHDU�HQGHG�D�PRWRUF\FOH�ZLWKRXW�EUDNLQJ��7KH�PRWRUF\FOH�ULGHU�GLHG�
x ���6HSWHPEHU�������,Q�$XVWULD·V�2IHQDXHU�7XQQHO��D�ORUU\�FURVVHG�LQWR�WKH�RQFRPLQJODQH�DQG�FROOLGHG�ZLWK�DQ�DXWRPRELOH��7KH�WXQQHO·V�VHFRQG�WXEH�ZDV�FORVHG�IRU�UHSDLUV�DWWKH�WLPH�
x ���2FWREHU�������,QDWWHQWLRQ�RQ�WKH�SDUW�RI�D�ORUU\�GULYHU�OHG�WR�D�FKDLQ�FROOLVLRQ�LQ�WKH2EHUGROOHQ�7XQQHO��*HUPDQ\���)LYH�SHUVRQV�ZHUH�EULHIO\�KRVSLWDOLVHG�ZLWK�VOLJKW�LQMXULHV�
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x ���1RYHPEHU�������$�WUDFWRU�WUDLOHU�FRPELQDWLRQ�GURYH�LQWR�WKH�VLGH�ZDOO�LQ�WKH�+RUEHUJ7XQQHO��6ZLW]HUODQG��DQG�RYHUWXUQHG��7KH�GULYHU�ZDV�VHULRXVO\�XQGHU�WKH�LQIOXHQFH�RIDOFRKRO�DW�WKH�WLPH�
,W�LV�QRW�DVWRQLVKLQJ�WKDW�WKH�URDGWXQQHO�DFFLGHQWV��VRPH�RI�ZKLFKZHUH�IROORZHG�E\�ILUHV��ZHUH�FDXVHGE\�LQDWWHQWLYH�GULYHUV��RU�WKRVHLPSDLUHG�LQ�WKHLU�DELOLW\�RU�E\�IUHLJKWQRW�DOORZHG�LQ�WXQQHOV�� 7KLV�IDFWFOHDUO\�GHPRQVWUDWHV�WKDW�WKHSULQFLSOH�ULVN�LQ�URDG�WXQQHOV�LV�WKHKXPDQ�HOHPHQW��WKH�GULYHU�²�D�ULVNWKDW�FDQ�QHYHU�EH�H[FOXGHG��QRPDWWHU�KRZ�H[WHQVLYH��RU�H[SHQVLYH�WKH�VDIHW\�PHDVXUHV�

)LJ�����&KDLQ�FROOLVLRQ�LQ�*HUPDQ\·V�2EHUGROOHQ�7XQQHO
���7KH�EDVLFV�RI�WXQQHO�VDIHW\
)RU�DQ\�WXQQHO��WKH�OHYHO�RI�VDIHW\�²�RU�FRQYHUVHO\��WKH�OHYHO�RI�ULVN�²�LV�WKH�UHVXOW�RI�VHYHUDOGLIIHUHQW�IDFWRUV� 7KH�GHVLJQ�RI�WKH�WXQQHO�LWVHOI��DQG�WKH�VDIHW\�HTXLSPHQW�LQVWDOOHG�²�LQ�RWKHUZRUGV��WKH�RYHUDOO�LQIUDVWUXFWXUH�²�H[HUW�D�GHFLVLYH�LQIOXHQFH�-XVW�DV�LPSRUWDQW�DUH�WXQQHORSHUDWLRQV��WUDIILF�URXWLQJ��PRQLWRULQJ��WKH�WUDIILF�GHQVLW\��WKH�VDIHW\�DQG�UHVFXH�FRQFHSWV��DVZHOO�DV�WKH�PL[�EHWZHHQ�ORUU\�DQG�DXWRPRELOH�WUDIILF�7KH�WKLUG�PDMRU�FRPSRQHQW�LV�WKH�XVHU�WKLV�LQFOXGHV�WKH�W\SH�DQG�FRQGLWLRQ�RI�WKH�YHKLFOHV��DV�ZHOO�DV�WKH�GULYHUV�WKHPVHOYHV�,W�LVSDUWLFXODUO\�WKLV�́ XVHU�FRPSRQHQWµ�WKDW�FOHDUO\�GLVWLQJXLVKHV�UDLO�DQG�URDG�WXQQHOV�
���,QIUDVWUXFWXUH
,Q�WUDGLWLRQDO�WXQQHOV��WKH�VWUXFWXUH�DQGLQIUDVWUXFWXUH�²�WKH�WXQQHO·V�SODQ��JUDGLHQW��FURVVVHFWLRQ�DQG�LQWHULRU�ILQLVK�²�ZHUH�DOZD\V�D�́ JLYHQµ�WKHVH�ZHUH�GHILQHG��DQG�WKH�RWKHU�HOHPHQWV�WKDWFRQWULEXWHG�WR�RYHUDOO�VDIHW\�ZHUH�KDQGOHG�LQ�WKHEHVW�ZD\��SRVVLEOH��
0RUH�UHFHQW�WXQQHOV�DQG�WXQQHO�SURMHFWV��KRZHYHU�GHPRQVWUDWH�D�OLQH�RI�WKRXJKW�WKDW�LV�FOHDUO\GLIIHUHQW�� $WWHPSWV�DUH�EHLQJ�PDGH�²�DQG�LQGHHG�WKHVH�PXVW�EH�SXUVXHG�ZLWK�JUHDW�HQHUJ\�²�WR�SODQIRU�DQG�LPSOHPHQW�WRJHWKHU WKH�WKUHH�IDFWRUVLOOXVWUDWHG�LQ�)LJ����IRU�WKHVH�DUH�LQ�IDFW�DOO�LQWHU�
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)LJ����7KH�IDFWRUV�RI�VDIHW\ PDQQHUUHODWHG�DQG�LQWHUGHSHQGHQW�� 2QO\�LQ�WKLV�ZLOO�LW�EH�SRVVLEOH�WR�LPSURYH�WXQQHO�VDIHW\�,W�LV�DOVR�LPSRUWDQW�WR�PHQWLRQ�WKDW�WKH�VWUXFWXUH�DQG�LQIUDVWUXFWXUH�RI�PDQ\�DOUHDG\�FRPSOHWHGWXQQHOV�KDYH�EHHQ�PRGLILHG�WR�FRPSO\�ZLWK�QHZ�VWDQGDUGV�RU�WKH�KHLJKWHQHG�QHHG�IRU�VDIHW\�WKRXJK�WKLV�RIWHQ�GHPDQGV�FRQVLGHUDEOH�ILQDQFLDO�DQG�HQJLQHHULQJ�UHVRXUFHV�
���2SHUDWLRQ
6DIH�WXQQHO�RSHUDWLRQ��DV�QRWHG�DERYH��GHSHQGV�RQ�WKH�LQIUDVWUXFWXUH��VLQJOH�RU�GRXEOH�WXEH��IRUH[DPSOH���WKH�WUDIILF�GHQVLW\�DQG�PL[��ORUU\�WR�DXWRPRELOH�WUDIILF���HPHUJHQF\�DFFHVV�DQG�WKHDYDLODEOH�HPHUJHQF\�DQG�UHVFXH�SHUVRQQHO�$W�SUHVHQW��FRQVLGHUDEOH�VXPV�DUH�EHLQJ�LQYHVWHG�LQ�WUDIILF�PRQLWRULQJ�V\VWHPV�WKDW�DOORZLQFLGHQWV�WR�EH�UHFRJQLVHG�DQG�VXLWDEOH�PHDVXUHV�LQLWLDWHG�$V�WR�ILUH�SURWHFWLRQ��GLVFXVVLRQ�LVVWLOO�RQJRLQJ�DV�WR�WKH�ZHLJKWLQJ�WKDW�VKRXOG�EH�JLYHQ�WR�WHFKQLFDO�V\VWHPV�VXFK�DV�ILUHH[WLQJXLVKLQJ�HTXLSPHQW��DV�RSSRVHG�WR�RUJDQLVDWLRQDO�PHDVXUHV�VXFK�DV�PRQLWRULQJ��VDIHW\HTXLSPHQW�DQG�UHVFXH�WHDPV� ,Q�ERWK�RI�WKHVH�DUHDV�RI�ILUH�SURWHFWLRQ�²�WHFKQLFDO�DQGRUJDQLVDWLRQDO�²�FRVWV�DUH�D�GHFLVLYH�IDFWRU� ,W�LV�LQ�DQ\�HYHQW�YLWDO�IRU�WKHUH�WR�EH�D�IXQFWLRQLQJLQIRUPDWLRQ�V\VWHP��D�ZHOO�WKRXJKW�RXW�DQG�WHVWHG�HPHUJHQF\�DQG�UHVFXH�FRQFHSW��DV�ZHOO�DVFOHDU�FXW�UHVSRQVLELOLWLHV�$QRWKHU�YHU\�LPSRUWDQW�RSHUDWLRQ�SULQFLSOH�IRU�WXQQHOV�LV��7UDIILF�RU FRQVWUXFWLRQ�
���7XQQHO�XVHUV
7KH�WXQQHO�XVHUV�DV�WKH�PDLQ�ULVN�IDFWRU�FRQVWLWXWHV�WKH�GLIIHUHQFH�EHWZHHQ�UDLO�DQG�URDGWXQQHOV�XVHUV�7KH�YHKLFOH�FRQGLWLRQ�DQG�GULYHU�EHKDYLRXU�RI�UDLO�WXQQHO�XVHUV�DUH�́ NQRZQµ��DQG�LQGLYLGXDOGLIIHUHQFHV�DUH�YHU\�VPDOO� 7KH�WXQQHO�WUDQVSRUW�RI�URDG�YHKLFOHV�E\�UDLO�LV�DQ�H[FHSWLRQ�KRZHYHU� 3UH�ORDGLQJ�FKHFNV�RI�WKH�YHKLFOHV·�FRQGLWLRQ�DQG�RI�WKH�JRRGV�WKH\�DUH�FDUU\LQJ�GLIIHUJUHDWO\�ZLWK�UHJDUG�WR�WKRURXJKQHVV� $�WUDJLF�H[DPSOH�RI�WKLV�LV�WKH�SRRU�PRQLWRULQJ�WKDW�IDLOHGWR�GLVFRYHU�WKH�GHIHFWLYH�ORUU\�WKDW�QHDUO\�FDXVHG�D�FDWDVWURSKH�LQ�WKH�&KDQQHO�7XQQHO�LQ������,Q�FRQWUDVW��WKH�EHKDYLRXU�RI�URDG�WXQQHO�XVHUV�²�PDLQO\�WKDW�RI�WKH�GULYHUV�²�LV�XQNQRZQ�DQGGLIILFXOW�WR�SUHGLFW� 7KHVH�SHUVRQV�PD\�EH�LQIOXHQFHG�TXLWH�VWURQJO\�E\�WKHLU�SK\VLFDO�RUSV\FKRORJLFDO�FRQGLWLRQ��WKHLU�IHDUV��WKHLU�XQFHUWDLQWLHV�RU�ZRUN�VWUHVV�DV�WKH\�GULYH�WKURXJK�WKHWXQQHO� )XUWKHU��WKH�FRQGLWLRQ�RI�WKHLU�YHKLFOHV�LV�XQNQRZQ��DQG�QR�UHDVRQDEOH�DPRXQW�RI�HIIRUWZRXOG�PDNH�LW�NQRZDEOH��WKH�VDPH�DSSOLHV�WR�WKH�JRRGV�WUDQVSRUWHG�:KHQ�WKHUH�LV�DQ�HPHUJHQF\�LQVLGH�D�WXQQHO��WKH�RSHUDWRUV�DQG�UHVFXH�SHUVRQQHO�VHQW�LQ�WR�WDNHFDUH�RI�WKH�VLWXDWLRQ�DUH�QRW�DEOH�WR�UHO\�RQ�D�́ SXEOLFµ�WKDW�KDV�EHHQ�GULOOHG�DQG�WUDLQHG�,Q�VXFK�DFDVH��WKH�́ DYHUDJHµ�GULYHU�RU�SDVVHQJHU�LV�KRSHOHVVO\�EH\RQG�DQ\�DELOLW\�WR�UHDFW�XVHIXOO\�²DQG\HW��WKH�VXFFHVV�RI�DQ\�SODQV�IRU�VHOI�UHVFXH�GHSHQG�RQ�WKH�EHKDYLRXU�RI�WKH�WXQQHO�XVHUV�$V�WKLV�VKRUW�SUHVHQWDWLRQ�RI�WKH�WKUHH�PDLQ�IDFWRUV�RI�WXQQHO�VDIHW\�FOHDUO\�VKRZV��DQ\LPSURYHPHQW�LQ�WKH�OHYHO�RI�VDIHW\�LV�RQO\�SRVVLEOH�ZKHQ�DOO�VDIHW\�UHOHYDQW�DVSHFWV�DUHFRQVLGHUHG�LQ�D�FRRUGLQDWHG�IDVKLRQ�DQG�LQWHJUDWHG�LQWR�WKH�SURMHFW�GXULQJ�WKH�FRQFHSW�SKDVH�5HIXUELVKLQJ�H[LVWLQJ�WXQQHOV�LV�GLIILFXOW� :KLOH�FRQVLGHUDEOH�LQYHVWPHQW�PD\�EH�QHFHVVDU\�WRXSGDWH�DQG�LPSURYH�WKH�YHQWLODWLRQ�V\VWHP�LQ�URDG�WXQQHOV��0RQW�%ODQF��*RWWKDUG« ��LQ�UDLOWXQQHOV��WKH�RSWLRQV�IRU�LQVWDOOLQJ�VXFK�PRGLILFDWLRQV�DUH�HYHQ�PRUH�VWDUNO\�OLPLWHG�2IWHQ��WKH
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HQJLQHHULQJ�VLWXDWLRQ�GRHV�QRW�DOORZ�DQ\�QRWDEOH�GHVLJQ�RU�V\VWHPV�LPSURYHPHQWV�2QHFRPPRQ�LPSURYHPHQW�LV�WR�HTXLS�H[LVWLQJ�UDLO�WXQQHOV�ZLWK��HPHUJHQF\��OLJKWLQJ��DQG�KDQGUDLOV�WR�SURYLGH�WKRVH�WU\LQJ�WR�HVFDSH�D�FHUWDLQ�VHQVH�RI�VHFXULW\�� +RZHYHU��ZH�PD\�EH�MXVWLILHG�LQUHJDUGLQJ�VXFK�SURYLVLRQV�ZLWK�D�FHUWDLQ�DPRXQW�RI�VFHSWLFLVP��-XVW�KRZ�HIIHFWLYH�ZLOO�KDQGUDLOVEH�²�LQ�D�ORQJ�WXQQHO"
���7KH�FXUUHQW�VWDWH�RI�WHFKQRORJ\
7KH�IROORZLQJ�PDWHULDO�LV�SDUWO\�EDVHG�RQ�LQWHUQDWLRQDO�VWDQGDUGV��JXLGHOLQHV�DQG�RUGLQDQFHV�DQG�SDUWO\�RQ�WKH�DXWKRU·V�RQ�VLWH�REVHUYDWLRQV�DQG�H[SHULHQFH�
���5DLO�WXQQHOV
5DLO�WXQQHO�VDIHW\�LV�WKH�WRSLF�RI�D�GUDIW�JXLGHOLQH��5HI����XQGHU�VWXG\�E\�WKH�8,&��8QLRQLQWHUQDWLRQDOH�GHV�FKHPLQV�GH�IHU�²�,QWHUQDWLRQDO�8QLRQ�RI�5DLOZD\V��� ,Q�DGGLWLRQ��D�VWDQGDUGKDV�EHHQ�LVVXHG�RQ�UDLO�WXQQHO�SODQQLQJ��WKH�6,$��������5HI����
����,QIUDVWUXFWXUH
7KH�VLQJOH�PRVW�LPSRUWDQW�VDIHW\�IHDWXUH�LQ�GHVLJQLQJ�ORQJ�UDLO�WXQQHOV�LV�WKH�DYRLGDQFH�RI�WZRRU�PRUH�WUDFNV�LQ�WKH�VDPH�WXQQHO��WKLV�H[FOXGHV�HLWKHU�SDUDOOHO�RU�RSSRVLQJ�WUDIILF�,Q�D�ZHOOSODQQHG�DQG�VPRRWKO\�IXQFWLRQLQJ�HPHUJHQF\�FRQFHSW��WKH�WXQQHO�QRW�DIIHFWHG�E\�WKH�HYHQWSOD\V�WKH�UROH�RI�DQ�HVFDSH�URXWH�RU�UHIXJH��7KLV��RI�FRXUVH��LV�SUHGLFDWHG�XSRQ�SODQQLQJ�LQ�FURVVSDVVDJHV�ZKLFK��RQ�WKH�RQH�KDQG��ZLOO�SHUPLW�HDV\�DFFHVV�IURP�RQH�WXQQHO�WR�WKH�RWKHU�EXW��RQWKH�RWKHU�KDQG��PXVW�SURYLGH�D�WLJKW��VPRNH�SURRI�VHDO�EHWZHHQ�WKH�WXQQHOV�7KHUH�LV�QR�UHDOFRQVHQVXV�DV�WR�WKH�PD[LPXP�GHVLUDEOH�GLVWDQFH�EHWZHHQ�WKHVH�FURVV�SDVVDJHV�HVFDSH�URXWHV�6,$�6WDQGDUG��������SXEOLVKHG�LQ�������SUHVFULEHV�D�PD[LPXP�VSDFLQJ�RI����P��&KDSWHU��������� 7KLV�PHDQV�DQ�HVFDSH�WLPH�RI��²��PLQXWHV�XQGHU�IDYRXUDEOH�FRQGLWLRQV��7KLV�LV�FOHDUO\WRR�ORQJ� ,Q�WKLV�ZULWHU·V�RSLQLRQ��FURVV�SDVVDJHV�VKRXOG�EH�VSDFHG�QR�PRUH�WKDQ����²���PDSDUW��IRU�HVFDSH�WLPHV�RI��²��PLQXWHV�5DLO�WXQQHOV�VKRXOG�EH�GHVLJQHG�ZLWK�D�ZDONZD\�DORQJ�WKHLU�VLGH�DW�OHDVW�����P�ZLGH�DQG�ZLWK��� P�YHUWLFDO�FOHDUDQFH� $�KDQGUDLO�PLJKW�EH�EXLOW�LQ�DV�ZHOO�
$V�FRQFHUQV�UDLORSHUDWLRQV��DQDEVROXWH�PLQLPXP�RIVZLWFKHV VKRXOG�EHLQVWDOOHG�LQVLGH�WKHWXQQHOV��GXH�WR�WKHLQFUHDVHG�ULVN�RIGHUDLOPHQW�WKDW�WKH\HQWDLO� 7KH�HQWUDQFHWR�DQ\�HPHUJHQF\VWRSSLQJ�SODFH�LQVLGHWKH�WXQQHO�VKRXOG�QRWEH�FDUULHG�RXW�E\PHDQV�RI�D�VZLWFK�,Q�WKH�FDVH�RI�WKH�QHZHU�ORQJHU�WXQQHOV��!�� NP�� )LJ����'HVLJQ�RI�WKH�*RWWKDUG�%DVH�7XQQHO

6KDIW 6HGUXQ
$FFHVV�WXQQHO )DLGR

$FFHVV�WXQQHO $PVWHJ

0XOWLIXQFWLRQ�VWDWLRQ )DLGR

0XOWLIXQFWLRQ�VWDWLRQ 6HGUXQ
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WKHVH�HPHUJHQF\�VWRSSLQJ�SRLQWV�DUH�XVHG�WR�GLYLGH�WKH�WXQQHO�RYHUDOO�LQWR�VLQJOH�́ WXQQHOVHJPHQWVµ��VHH�)LJ ��� 7KHVH�HPHUJHQF\�VWRSSLQJ�SODFHV��)LJ ���PXVW�EH�HDVLO\�DFFHVVLEOH�IRUUHVFXH�SHUVRQQHO��DQG�SHUPLW�HJUHVV�IRU�WXQQHO�XVHUV� ,Q�DGGLWLRQ��WKH\�PXVW�EH�HTXLSSHG�ZLWKVDIH�SODFHV�DV�ZHOO�DV�ILUH�ILJKWLQJ�DQG�UHVFXH�HTXLSPHQW�7KHVH�HPHUJHQF\�VWRSSLQJ�SODFHVPXVW�EH�DW�OHDVW�DV�ORQJ�DV�WKH�ORQJHVW�SDVVHQJHU�WUDLQ��DQG�HTXLSSHG�ZLWK�FRQWUROODEOH�VPRNHH[WUDFWLRQ�DQG�YHQWLODWLRQ�HTXLSPHQW� 7KH�HPHUJHQF\�VWRSSLQJ�SODFHV�PXVW�DOVR�EH�SURYLGHGZLWK�ILUVW�DLG�HTXLSPHQW�DQG�PDWHULDOV�6XSSO\�DQG�FRPPXQLFDWLRQ�OLQHV�PXVW�EHSODQQHG�DQG�LQVWDOOHG�VR�WKDW�WKH\�ZLOOIXQFWLRQ�XQGHU�DOPRVW�DQ\�FRQGLWLRQV��ILUH�KHDW��ZDWHU��SK\VLFDO�GDPDJH��'XULQJ�DQHYHQW��FRPPXQLFDWLRQV�WR�RU�ZLWK�WKHEHOHDJXHUHG�WXQQHO�XVHUV�FRXOG�EH�DGHFLVLYH�IDFWRU� 7KH�*RWWKDUG�%DVH�7XQQHOFDQ�EH�XVHG�DV�DQ�H[DPSOH��ZLWK�D�IHZH[FHSWLRQV�VXFK�DV�WKH�VSDFLQJ�RI�FURVVSDVVDJHV��a��� P���LWV�VDIHW\�IHDWXUHV�PD\EH�FRQVLGHUHG�DV�UHSUHVHQWLQJ�WKH�FXUUHQWVWDWH�RI�WHFKQRORJ\� )LJ����(PHUJHQF\�VWDWLRQ�LQ�WKH�*RWWKDUG�%DVH�7XQQHO
����2SHUDWLRQ
7KH�RSHUDWLRQDO�FRQFHSWV�IRU�UDLO�WXQQHOV�DUH�EDVHG�RQ�GLIIHUHQW�IDFWRUV�'XULQJ�QRUPDORSHUDWLRQV��WLPHWDEOHV�PXVW�WR�EH�DUUDQJHG�WR�H[FOXGH�WKH�SUHVHQFH�RI�SDVVHQJHU�WUDLQV�LQ�WKHVDPH�WXQQHO�VHJPHQW�DV�WUDLQV�FDUU\LQJ�KD]DUGRXV�JRRGV� ,W�LV�HYHQ�EHWWHU�WR�FRPSOHWHO\�DYRLGKDYLQJ�SDVVHQJHU�DQG�IUHLJKW�WUDLQV�LQ�WKH�WXQQHO�DW�WKH�VDPH�WLPH�,Q�WKH�VLQJOH�WXEH��GRXEOH�WUDFN�=LPPHUEHUJ�%DVH�7XQQHO��WLPHWDEOHV�DUH�DUUDQJHG�WR�DYRLG�SDVVHQJHU�DQG�IUHLJKW�WUDLQVPHHWLQJ�HDFK�RWKHU� :KHUH�VLQJOH�WXEH��GRXEOH�WUDFN�LQVWDOODWLRQV�DUH�ORQJ�HQRXJK�WR�SRVH�WKHULVN�RI�DQ�HQWLUH�SDVVHQJHU�WUDLQ�KDYLQJ�WR�FRPH�WR�D�VWDQGVWLOO�LQVLGH�WKH�WXQQHO��PRQLWRULQJHTXLSPHQW�PXVW�EH�LQVWDOOHG� 7KH�VDPH�DSSOLHV�WR�VLQJOH�WUDFN�WXQQHOV�ZKRVH�OHQJWK�LVVXIILFLHQW�IRU�VHYHUDO�WUDLQV�WR�EH�LQ�WKH�WXQQHO�VLPXOWDQHRXVO\��RU�LQ�WKH�VDPH�WXQQHO�VHJPHQW��LHEHWZHHQ�HPHUJHQF\�VWRSSLQJ�SRLQWV��
7UDLQV�QRW�LQ�FRQIRUPDQFH�ZLWK�WKHVH�UXOHV�PXVW�QRW�EH�DOORZHG�WR�HQWHU�WKH�WXQQHO�7KDW�PHDQV�WKDW�WKH�WXQQHO�DSSURDFKHV��DW�OHDVW��PXVW�EH�HTXLSSHG�ZLWK�WKH�SURSHU�PRQLWRULQJHTXLSPHQW��VXFK�DV�D[OH�FRXQWHUV��KRW�ER[�GHWHFWRUV�DQG�GHUDLOPHQW�GHWHFWRUV� ,W�LV�DOVR�GHVL�UDEOH�WR�KDYH�FORVHG�FLUFXLW�PRQLWRULQJ�RI�LPSRUWDQW�WUDLQ�FRPSRQHQWV�EHIRUH�WXQQHO�HQWU\�
7UDLQV�KDYLQJ�WHFKQLFDO�SUREOHPV�EXW�DUH��DOUHDG\�LQ�WKH�WXQQHO��PXVW�EH�JRW�RXW�RI�WKH�WXQQHO��RUWR�WKH�QHDUHVW�HPHUJHQF\�VWRSSLQJ�SRLQW��DV�VRRQ�DV�SRVVLEOH�
+HUH��WRR��YDULRXV�VRUWV�RI�GHWHFWLRQ�DQG�PRQLWRULQJ�V\VWHPV�LQVLGH�WKH�WXQQHO�ZLOO�EH�QHFHVVDU\WR�LGHQWLI\�DQG�ORFDWH�VXFK�WUDLQV� 7KHVH�GHWHFWRUV�VKRXOG�EH�ORFDWHG�LQVLGH�WKH�WXQQHO�DV�ZHOO�$QRWKHU�PHWKRG�WKDW�VKRZV�SURPLVH�LV�PRQLWRULQJ�RI�WKH�&2�FRQWHQW�RI�WKH�DLU�LQ�WKH�WXQQHO��LQWKLV�ZD\��VPDOO�ILUHV�LQ�WKH�WUDLQV�FDQ�EH�GHWHFWHG�7KLV�PHWKRG�LV�RQO\�HIIHFWLYH��KRZHYHU��ZKHUHWKH�WXQQHO�LV�QRW�XVHG�E\�ORFRPRWLYHV�ZLWK�FRPEXVWLRQ�HQJLQHV�
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����8VHUV
6R�WKDW�WUDLQV�ZLOO�VWLOO�EH�DEOH�WR�PRYH�GHVSLWH�GDPDJH��WKH�UROOLQJ�VWRFN�XVHG�PXVW�GHPRQ�VWUDWH�VXIILFLHQW�PRYHPHQW�FDSDELOLW\� $FFRUGLQJ�WR�8,&�*XLGHOLQH��������5HI�����WKH�UROOLQJVWRFN�XVHG�VKRXOG�EH�DEOH�WR�FRQWLQXH�UXQQLQJ�DV�ORQJ�DV�SRVVLEOH�LQ�WKH�HYHQW�RI�ILUH��EXW�QROHVV�WKDQ��� PLQXWHV� )RU�SDVVHQJHU�WUDLQV��LW�LV�DOVR�YHU\�LPSRUWDQW�IRU�WKH�HPHUJHQF\�EUDNHDFWLYDWLRQ�WR�EH�QHXWUDOLVHG�ZKLOH�WKH�WUDLQ�LV�LQ�WKH�WXQQHO��DQG�IRU�WKLV�WR�EH�UHSODFHG�E\�PHDQVRI�FRPPXQLFDWLRQ�DPRQJ�WKH�WUDLQ�FUHZ�+RZHYHU��ZH�ZLOO�QRW�HQWHU�KHUH�LQWR�WKH�EDVLF�GLVFXV�VLRQ�RQ�WKH�VXEMHFW�RI�ZKHWKHU�HPHUJHQF\�EUDNHV�VKRXOG�EH�XVHG�DW�DOO�7R�HQVXUH�WKDW�WUDLQVDUH�FDSDEOH�²�SXUHO\�IURP�WKH�SRLQW�RI�YLHZ�RI�WKH�QHFHVVDU\�WUDFWLRQ�²�RI�H[LWLQJ�WKH�WXQQHO��RUDW�OHDVW�RI�UHDFKLQJ�WKH�QHDUHVW�HPHUJHQF\�VWRSSLQJ�SODFH��WKH�ORFRPRWLYHV�PXVW�EH�SURYLGHGZLWK�DFWLYH�ILUH�SURWHFWLRQ�DQG�H[WLQJXLVKLQJ� )XUWKHU��FDUH�VKRXOG�EH�WDNHQ�WR�PLQLPLVH�WKH�ILUHORDG�DWWULEXWDEOH�WR�WKH�PDWHULDOV�RU�OXEULFDQWV�XVHG�LQ�WKH�UROOLQJ�VWRFN��6XFK�PDWHULDOV�GR�QRWRQO\�LQFOXGH�IODPPDEOH�PDWHULDOV��EXW�DOVR�WKRVH�WKDW�VPRXOGHU�RU�JHQHUDWH�VPRNH�7UDLQ�FUHZV��WRR�²�SDUWLFXODUO\�LQ�SDVVHQJHU�WUDLQV�²�PDNLQJ�ORQJ�RU�IUHTXHQW�WXQQHO�WUDYHUVHVPXVW�IXOILO�KLJKHU�WUDLQLQJ�DQG�SHUIRUPDQFH�UHTXLUHPHQWV�7KH\�VKRXOG�EH�ZHOO�WUDLQHG�LQ�KDQG�OLQJ�IULJKWHQHG�SDVVHQJHUV�LQ�HPHUJHQF\�VLWXDWLRQV��DQG�WKHVH�VNLOOV�VKRXOG�EH�NHSW�FXUUHQWWKURXJK�SHULRGLF�UHIUHVKHU�WUDLQLQJ� *RRG�FRPPXQLFDWLRQ�DQG�ODQJXDJH�VNLOOV�DUH�QHFHVVDU\�WRR�:ULWWHQ�PDWHULDOV�EHLQJ�DYDLODEOH�LQ�WKH�WUDLQV�VKRXOG�PDNH�SDVVHQJHUV�DZDUH�RI�FRUUHFW�EHKDYL�RXU�LQ�WKH�HYHQW�RI�DQ�XQXVXDO�HYHQW��DV�LV�WKH�QRUP�LQ�DLU�WUDYHO�
���5RDG�WXQQHOV
,Q�PLG�������WKH�(XURSHDQ�8QLRQSXW�LQWR�HIIHFW�D�GLUHFWLYH��5HI����)LJ���DSSO\LQJ�WR�URDG�WXQQHOV�HLWKHU�LQRSHUDWLRQ��XQGHU�FRQVWUXFWLRQ��RUEHLQJ�SODQQHG��DQG�ORQJHU�WKDQ��� P� 0HPEHU�VWDWHV�DUH�WRLQFRUSRUDWH�WKLV�GLUHFWLYH�LQWR�WKHLURZQ�ODZV�EHIRUH����$SULO������5HQRYDWLRQ�RU�UHIXUELVKPHQW�ZRUN�LQDOO WXQQHOV�PXVW�EH�FRPSOHWHG�E\���$SULO������ ,Q�VZLW]HUODQG��DQ�6,$VWDQGDUG�KDV�EHHQ�LVVXHG�RQ�URDGWXQQHO�SODQQLQJ��5HI����
����,QIUDVWUXFWXUH
$V�WKH�WUDIILF�PL[�RI�ORUU\�DQGDXWRPRELOH�WUDIILF�LQ�WXQQHOV�FDQ�EHUHJXODWHG�RQO\�ZLWK�JUHDW�GLIILFXOW\LI�DW�DOO��URDG�WXQQHOV�DUH�WR�EHGRXEOH�WXEH��DQG�WKH�GLUHFWLRQV�RI� )LJ����7UDQV�(XURSHDQ�URDG�QHWZRUNWKH�WUDIILF�WKXV�VHSDUDWHG� 7KH�WZR
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WUDIILF�WXEHV�DUH�WR�EH�FRQQHFWHG�E\�FURVV�SDVVDJHV�VSDFHG�QR�IXUWKHU�WKDQ����P�DSDUW��VR�WKDWWKH�VHFRQG�WXEH�FDQ�EH�XVHG�DV�D�VDIH�SODFH�DQG�HVFDSH�URXWH�LQ�WKH�HYHQW�RI�DQ�HPHUJHQF\� ,ID�GRXEOH�WXEH�WXQQHO�LV�QRW�IHDVLEOH�IRU�HQJLQHHULQJ�RU�ILQDQ]LDO�UHDVRQV��LW�PXVW�EH�SURYLGHGZLWK�D�UHVFXH�RU�VDIHW\�WXQQHO��DV�LV�WKH�FDVH�ZLWK�PDQ\�RI�WKH�QHZHU�WXQQHOV�WRGD\��7KHVH�PXVWEH�GLPHQVLRQHG�WR�DOORZ�DFFHVV�IRU�UHVFXH�YHKLFOHV�7KH�QHZHU��ORQJHU�URDG�WXQQHOV�ZLOO�XVH�DFRQFHSW�VLPLODU�WR�WKDW�XVHG�IRU�UDLO�WXQQHOV��WKH�RYHUDOO�OHQJWK�LV�GLYLGHG�LQWR�VHJPHQWV�WKDWLQFOXGH�VZLWFKRYHUV�DW�WKH�WZR�SRUWDOV�DQG�LQ�WKH�PLGGOH�RI�WKH�WXQQHO��VHH�)LJ����$EVROXWH�UHTXLUHPHQWV�IRUURDG�WXQQHOV�LQFOXGH�OD\�E\V�SURYLGHG�ZLWK�ILUHILJKWLQJ�DQG�FRPPX�QLFDWLRQ�HTXLSPHQW�ZDONZD\V�RQ�DW�OHDVW�RQHVLGH�RI�WKH�WXEH�V��HPHUJHQF\�OLJKWLQJ�HVFDSH�URXWH�VLJQDJH�ZLWKLQGLFDWLRQV�RI�GLUHFWLRQ�DQGGLVWDQFH��DQG�SRZHUIXOYHQWLODWLRQ�V\VWHPV�WKDWFDQ�EH�UHJXODWHG�DQGFRQWUROOHG�DW�OHDVWPDQXDOO\� )LJ�����6ZLWFKRYHU�LQ�WKH�8HWOLEHUJ�5RDG�7XQQHO
5RDG�WXQQHOV�PXVW�DOVR�EH�HTXLSSHG�ZLWK�WKH�DSSURSULDWH�HTXLSPHQW�IRU�GHWHFWLRQ�DQGPRQLWRULQJ��WKLV�VKRXOG�LQFOXGH�VHQVRUV�IRU�WHPSHUDWXUH��YLVLELOLW\��&2� DQG�VPRNH��DV�ZHOO�DVFORVHG�FLUFXLW�YLGHR�FDPHUDV�$V�WR�WKH�LQVWDOODWLRQ�RI�GHOXJH�RU�VSULQNOHU�V\VWHPV�IRU�ILUH�FRQWURO��RSLQLRQV�FOHDUO\�GLYHUJH�DVWR�WKHLU�FRVW�HIIHFWLYHQHVV� 'HVSLWH�KLJK�FRVWV��WKLV�ZULWHU�IDYRXUV�WKH�LQVWDOODWLRQ�RI�DFWLYHH[WLQJXLVKLQJ�HTXLSPHQW�LQ�URDG�WXQQHOV� /DWH������PDUNHG�WKH�RSHQLQJ�RI�WKH�WZLQ�WXEH0DUNXVELHUJ�7XQQHO�LQ�/X[HPERXUJ��FXUUHQWO\�FRQVLGHUHG�RQH�RI�WKH�PRVW�DGYDQFHG�,Q�DGGLWLRQWR�PXOWLSOH�PRQLWRULQJ�V\VWHPV�ZLWK�GLJLWDO�LPDJH�HYDOXDWLRQ��WKH�WXQQHO�LV�DOVR�HTXLSSHG�ZLWK�DIRDP�ILUH�ILJKWLQJ�V\VWHP�
����2SHUDWLRQ
,Q�URDG�WXQQHOV��RSHUDWLRQ�DQG�PRQLWRULQJ�UHTXLUHV�FRQVLGHUDEO\�PRUH�UHVRXUFHV�WKDQ�LQ�UDLOWXQQHOV��7UDIILF�LV�QRW�DFFRUGLQJ�WR�D�WLPHWDEOH��DQG�QHLWKHU�WKH�GHQVLW\�QRU�WKH�PL[�FDQ�EH�FRQ�WUROOHG�WR�DQ\�JUHDW�H[WHQW� 7KRXJK�WKH�PHDVXUHV�WDNHQ�WR�́ GRVHµ�WUDQVSRUW�WUDIILF�LQ�WKH�*RWW�KDUG�5RDG�7XQQHO�KDYH�EHHQ�SDUWLDOO\�VXFFHVVIXO��WKH\�GR�QRW�RIIHU�DQ\�IXQGDPHQWDO�VROXWLRQ�WRWKH�EDVLF�SUREOHPV�DVVRFLDWHG�ZLWK�PL[HG�ORUU\�DXWRPRELOH�WUDIILF�5RDG�WXQQHO�RSHUDWLRQ�GHSHQGV�KHDYLO\�RQ�WUDIILF�FRQWURO�DQG�PRQLWRULQJ��DV�ZHOO�DV�RQ�ZHOOSUHSDUHG�DQG�WHVWHG�HPHUJHQF\�DQG�UHVFXH�SODQV�FRPSULVLQJ�DOO�LPSRUWDQW�SDUDPHWHUV�DQGUHVRXUFHV� $FFRUGLQJ�WR�WKH�(8�GLUHFWLYH�RQ�URDG�WXQQHOV��5HI�����WXQQHOV�JUHDWHU�WKDQ�����PLQ�OHQJWK�DQG�DYHUDJH�WUDIILF�GHQVLWLHV�DERYH������YHKLFOHV�SHU�ODQH�SHU�GD\�PXVW�KDYH�D�FRQ�WURO�FHQWUH� 2Q�DOSLQH�URDGV��WKLV�ZULWHU�VXJJHVWV�LQWHJUDWLQJ�VKRUWHU�WXQQHOV�LQWR�WKH�RYHUDOOWUDIILF�FRQWURO�DQG�PRQLWRULQJ�V\VWHP� ,W�ZRXOG�EH�SRVVLEOH�WR�PRQLWRU�DQG�RSHUDWH�VHYHUDOWXQQHOV�IURP�RQH�FRQWURO�FHQWUH�
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0RQLWRULQJ�DQG�FRQWURO�SULRU�WR�WXQQHO�HQWU\�EULQJV�FRQVLGHUDEOH�EHQHILW��DV�LW�FDQ�EH�XVHG�WRSUHYHQW�WUDIILF�MDPV�LQVLGH�WKH�WXQQHO��RU�WR�SUHYHQW�YHKLFOHV�IURP�HQWHULQJ�ZKHUH�D�EORFNDJH�KDVRFFXUUHG�
����8VHUV
,Q�URDG�WXQQHOV��LW�LV�WKH�XVHUV�²�LH�WKH�GULYHUV�DQG�WKHLU�YHKLFOHV�²�ZKLFK�DUH�WKH�SULPH�DQGYLUWXDOO\�RQO\�ULVN�IDFWRU��RQH�ZKLFK�LV�YHU\�GLIILFXOW�WR�UHFNRQ�ZLWK��5HI��²��� ,W�LV�VLPSO\�QRWSRVVLEOH�WR�GHWHUPLQH�RU�FRQVWDQWO\�PRQLWRU�WKHVH�GULYHUV·�GHJUHH�RI�WUDLQLQJ�DQG�GULYLQJ�DELOLW\²�RU�LQGHHG��FDSDELOLW\�,W�LV�GLIILFXOW�WR�JLYH�SULRU�LQIRUPDWLRQ�RQ�WXQQHO�XVHEHIRUH�WKHVH�XVHUV�WUDYHUVH�WKH�WXQQHO��RULQIRUPDWLRQ�RQ�WKH�HYHQWV�WKH\�PD\�HQFRXQWHU�'ULYHUV�XVXDOO\�DVVXPH�WKDW�́ QRWKLQJ�LV�JRLQJ�WRKDSSHQ�DQ\ZD\µ�� 7KHLU�ULVN�SHUFHSWLRQ�GRHV�QRWUHIOHFW�WKH�IDFWV��DV�DQ\�FRPSDULVRQ�EHWZHHQ�URDGDQG�UDLO�WUDIILF�ZLOO�PDNH�FOHDU��)LJ����VRXUFH�..9������1R�LQLWLDWLYHV�LQ�WKLV�GLUHFWLRQ�KDYH�VKRZQ�DQ\QRWDEOH�VXFFHVV�WR�GDWH��ZKLFK�LV�UHJUHWWDEOHFRQVLGHULQJ�ZKDW�FRXOG�EH�DFFRPSOLVKHG��FRPSDUHWKH�́ ,QVWUXFWLRQV�LQ�WKH�HYHQW�RI�DQ�HPHUJHQF\µ��VHH$SSHQGL[��GLVWULEXWHG�WR�GULYHUV�XVLQJ�WKH�&KDQQHO7XQQHO� )LJ����5RDG�DQG�URDG��D�FRPSDULVRQ�RI�ULVN
$FWXDOO\��SULYDWH�LQGLYLGXDOV�DW�WKH�ZKHHOV�RI�WKHLU�YHKLFOHV�DUH�FOHDUO\�WKH�H[FHSWLRQ�LQ�WKHWUDQVSRUW�VHFWRU��8QOLNH�WUDLQ�GULYHUV�RU�SLORWV��ZKR�DUH�UHJXODUO\�JLYHQ�UHIUHVKHU�WUDLQLQJ�DQGFKHFNHG��WKHVH�SHUVRQV�DUH�OHIW�WR�WKHLU�RZQ�GHYLFHV�DIWHU�D�VLQJOH�WHVW�,Q�WKH�HYHQW�RI�DQ�HPHUJHQF\��KLJKO\�WUDLQHG�ILUVW�UHVSRQVH�SHUVRQQHO��LQ�VXIILFLHQW�QXPEHU��DUHQHFHVVDU\�WR�FRXQWHU�WKH�LJQRUDQFH�RU�QHJOLJHQFH�RI�WKH�DYHUDJH�GULYHU�
���7XQQHO�FODVVLILFDWLRQ�DQG�HYDOXDWLRQ
7DNHQ�WRJHWKHU��WKH�SDUDPHWHUV�FKRVHQ�IRU�XVH�LQ�FODVVLI\LQJ�RU�HYDOXDWLQJ�WXQQHOV�VKRXOG�JLYH�DJRRG�LGHD�RI�LWV��VDIHW\�VWDWXVµ��:H�ZLOO�QRW�DWWHPSW�WR�OLVW�WKHP�DOO�KHUH��EXW�RQO\�WKRVH�PRVWLPSRUWDQW�²�DQG�HTXDOO\�LPSRUWDQW�²�IRU�URDG�DQG�UDLO�WXQQHOV�

x WXQQHO�OHQJWKx QXPEHU�RI�WXEHVx WUDIILF�GHQVLW\x WUDIILF�PL[x WRSRJUDSK\�RI�DFFHVV�URDGV�RU�UDLO�OLQHV

Transportation risk: Rail vs road traffic

green: Rail; blue: Road

Transportation risk: Rail vs road traffic

green: Rail; blue: Road
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���5DLO�WXQQHOV
7KH�OHQJWK�FODVVLILFDWLRQ�XVHG�IRU�UDLO�WXQQHOV�DUH�EDVHG�RQ�WKH�PD[LPXP�OHQJWK�RI�D�SDVVHQJHUWUDLQ��DQG�RQ�WKH�PD[LPXP�DJUHHG�HVFDSH�URXWH�VSDFLQJ�����³ ���P��� 7XQQHOV�XS�WR���� P�LQOHQJWK��VRPHZKDW�PRUH�WKDQ�RQH�WUDLQ�OHQJWK��PD\�EH�UHJDUGHG�DV�DQ�RSHQ�VWUHWFK�RI�WUDFN��DQGDUH�QRW�D�VDIHW\�FRQFHUQ�7KH�JUHDWHVW�GLIILFXOWLHV�DUH�ZLWK�WXQQHOV�UDQJLQJ�IURP����P�WR�DURXQG�� NP�LQ�OHQJWK��)RUWKHVH�WXQQHOV��PRVW�UDLOURDG�FRPSDQLHV�XVH�WKH�FRQFHSW��'ULYH�WKH�WUDLQ�RXW�RI�WKH�WXQQHO���,W�LVWKXV�GLIILFXOW�WR�GHWHUPLQH�ZKLFK�VDIHW\�DQG�HVFDSH�IHDWXUHV�WKH�WXQQHO�QHHGV�7KH�FDWDORJXH�RIHTXLSPHQW�DQG�PHDVXUHV�DOVR�GHSHQGV�KHDYLO\�RQ�ORFDO�FRQGLWLRQV�DQG�WKH�VHOHFWHG�UHVFXHFRQFHSW�$OO�QHZ�WXQQHOV�RYHU�� NP�LQ�OHQJWK��QR�PDWWHU�ZKDW�UHVFXH FRQFHSW�LV�XVHG��VKRXOG�EH�HTXLSSHGZLWK�VDIHW\�IHDWXUHV�VXFK�DV�HVFDSH�URXWHV�WR�WKH�RXWVLGH��ZKHUH�SRVVLEOH���HVFDSH�URXWHV�WRVDIH�SODFHV��DQG�GHWHFWLRQ�DQG�PRQLWRULQJ�HTXLSPHQW�
$Q\�GHWDLOHG�VDIHW\�HYDOXDWLRQ�RI�D�UDLO�WXQQHO�VKRXOG�LQFOXGH�WKH�IROORZLQJ�SDUDPHWHUV�

x VDIHW\�FRQFHSWx QXPEHU�RI�WUDFNV�SHU�WXEHx QXPEHU�RI�VZLWFKLQJ�DUHDVx WUDLQ�IUHTXHQF\x WUDIILF�VKDUH�RI�IUHLJKW��KD]DUGRXV�JRRGVx QXPEHU�RI�WUDLQV�VLPXOWDQHRXVO\�LQ�WKH�WXQQHOx PD[LPXP�VSHHG�RI�SDVVHQJHU�WUDLQVx DYHUDJH�DQG�PD[LPXP�QXPEHUV�RI�SHUVRQV�RQ�ERDUGx GHWHFWLRQ�DQG�PRQLWRULQJ�HTXLSPHQWx VHOI�UHVFXH�SURYLVLRQV��HVFDSH�URXWHV��OLJKWLQJ�HWF�x IDFLOLWDWHG�UHVFXH�SURYLVLRQV��UHVFXH�WHDP�DFFHVV��UHDFWLRQ�WLPH�UHVRXUFHV�HWF�x ORVV�KLVWRU\

)LJ�����5DLO�WXQQHO�FODVVLILFDWLRQV

2 tracks

1 track

5
0

0

1
0

0
0

1
5

0
0

2
0

0
0

2
5

0
0

3
0

0
0

3
5

0
0

4
0

0
0

length in m
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7KH�XUJHQF\�RI�VXFK�VDIHW\�PHDVXUHV�LV�UHSUHVHQWHG�JUDSKLFDOO\�LQ�)LJ���DERYH��,Q�WKH�WUDQVLWLR�QDO�DUHD�IURP�JUHHQ��QR�PDMRU�PHDVXUHV�QHFHVVDU\��WR�UHG��IRU�VLQJOH�WXEH��WZR�WUDFN�WXQQHOV�VWUXFWXUDO�DQG�RUJDQLVDWLRQDO�VDIHW\�PHDVXUHV�PDQGDWRU\���WKH�HYDOXDWLRQ�GHSHQGV�RQ�RWKHUFRQFHUQV�
���5RDG�WXQQHOV
,Q�FODVVLI\LQJ�URDG�WXQQHOV��WKH�WXQQHO�OHQJWK�DQG�WUDIILF�GHQVLW\�DUH�XVXDOO\�XVHG�IRU�D�ILUVWDSSUR[LPDWLRQ� 5RDG�WXQQHOV�OHVV�WKDQ�� NP�ORQJ�DQG�ZLWK�OHVV�WKDQ������YHKLFOHV�SHU�ODQH�DQGGD\�QHHG�QRW�EH�GHVLJQHG�DV�GRXEOH�WXEH�VWUXFWXUHV��DQG�QHHG�QRW�KDYH�DQ�RQVLWH�FRQWURO�FHQWUH�)LJ����\HOORZ�� 7XQQHOV�ZLWK�WUDIILF�GHQVLWLHV�RI�RYHU��������YHKLFOHV�SHU�ODQH�DQG�GD\�PXVWDOZD\V�EH�EXLOW�DV�GRXEOH�WXEHV��UHG���DFFRUGLQJ�WR�(8�GLUHFWLYH� ,QGHSHQGHQW�RI�WUDIILF�GHQVLW\�WXQQHOV�ORQJHU�WKDQ�� NP�PXVW�EH�PRQLWRUHG�E\�D�FRQWURO�FHQWUH� +HUH�WRR��DV�ZLWK�UDLO�WXQQHOV�WKHUH�LV�D�WUDQVLWLRQDO�DUHD�LQ�ZKLFK�DGGLWLRQDO�SDUDPHWHUV�PXVW�EH�FRQVLGHUHG�LQ�GHFLGLQJ�RQWKH�WXQQHO�GHVLJQ��VDIHW\�HTXLSPHQW�DQG�SURFHGXUHV�)RU�WXQQHOV�ORQJHU�WKDQ�� NP��OD\�E\V�HTXLSSHG�ZLWK�ILUH�ILJKWLQJ�DQG�FRPPXQLFDWLRQ�HTXLSPHQWDUH�REOLJDWRU\�

)LJ����5RDG�WXQQHO�FODVVLILFDWLRQV��VHH�WH[W�
$Q\�GHWDLOHG�VDIHW\�HYDOXDWLRQ�RI�D�URDG�WXQQHO�VKRXOG�LQFOXGH�WKH�IROORZLQJ�SDUDPHWHUV�

x WXQQHO�OHQJWKx QXPEHU�RI�WXEHV�LQFOXGLQJ�HVFDSH�WXEHVx QXPEHU�RI�ODQHV�SHU�WXEHx DYHUDJH�WUDIILF�GHQVLW\�SHU�ODQHx WZR�ZD\�RU�RQH�ZD\�WUDIILFx WUDIILF�PL[��ORUU\�DXWRPRELOH�WUDIILF�x JUDGLHQW�DQG�OHQJWK�RI�WKH�WXQQHO�DSSURDFKx :LQWHUQ�ZHDWKHU�FRQGLWLRQVx FRQWURO�FHQWUH�V�
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x RSHUDWLRQ�SODQ��WUDIILF�SODQx WUDIILF�MDPV�GXULQJ�QRUPDO�RSHUDWLRQVx GHVLJQ�VDIHW\�IHDWXUHV��OD\�E\V��HVFDSH�URXWHV��UHVFXH�WXEHV�HWF�x VDIHW\�HTXLSPHQW��ILUH�ILJKWLQJ��YHQWLODWLRQ�HWF�x HPHUJHQF\�SODQQLQJx UHDGLQHVV�DQG�UHVSRQVH�WLPH�RI�HPHUJHQF\�UHVRXUFHVx ORVV�KLVWRU\
$�VRIWZDUH�WRRO�KDV�EHHQ�DYDLODEOH�IRU�VRPH�WLPH�QRZ�WR�SURGXFH�D�ILUVW��DSSUR[LPDWH�ULVN�HYDOX�DWLRQ�IRU�URDG�WXQQHOV� 7KLV�WRRO�KDV�QRZ�EHHQ�XSGDWHG� ,Q�WKH�FXUUHQW�YHUVLRQ��D�GLVWLQFWLRQ�LVPDGH�EHWZHHQ�WXQQHOV�ROGHU�WKDQ�ILYH�\HDUV�DQG�QHZHU�WXQQHOV��DV�D�FRPSUHKHQVLYH�FRQVLGHU�DWLRQ�RI�VDIHW\�KDV�RQO\�IRXQG�LWV�ZD\�LQWR�WXQQHO�DQG�FRQVWUXFWLRQ�LQ�UHFHQW�\HDUV�
���([DPSOHV�RI�PRGHUQ�WXQQHOV
���5DLO�WXQQHOV
7KH�WZR�UDLO�WXQQHOV�FXUUHQWO\�XQGHU�FRQVWUXFWLRQ�LQ�6ZLW]HUODQG��DW�WKH�*RWWKDUG�UDQJH�DQG�RQWKH�/|WVFKEHUJ��FDQ�ERWK�EH�FODVVLILHG�DV�UHSUHVHQWLQJ�WKH�VWDWH�RI�WHFKQRORJ\�$�GHWDLOHGGHVFULSWLRQ�LV�VXSHUIOXRXV�KHUH��UHIHU�WR�WKH�IROORZLQJ�WZR�OLQNV��� ZZZ�DOSWUDQVLW�FK XQGZZZ�EOVDOSWUDQVLW
���5RDG�WXQQHOV
����0DUNXVELHUJ�7XQQHO��/X[HPERXUJ
7KLV�WXQQHO��RSHQHG�LQ�WKH�WKLUG�TXDUWHU�RI�������LV�RQH�RI�(XURSH·V�EHVW�HTXLSSHG�URDG�WXQQHOV�VHH�DERYH�DQG�5HI����
����8HWOLEHUJ�WXQQHO��6ZLW]HUODQG
7KH�8HWOLEHUJ�WXQQHO��FXUUHQWO\�XQGHU�FRQVWUXFWLRQ�RQ�=XULFK·V�ZHVW�WDQJHQWLDO�URDG��LV�D�YHU\PRGHUQ�DQG�VDIH�GHVLJQ��VHH�)LJ���RU�ZZZ�XHWOLEHUJWXQQHO�FK� IRU�PRUH�LQIRUPDWLRQ�
����3ODEXWVFK�7XQQHO��$XVWULD
7KH�YHU\�KLJK�WUDIILF�GHQVLW\��XS�WR��������YHKLFOHV�SHU�GD\�RQ�WZR�ODQHV�ZLWK�RSSRVLQJ�WUDIILF�SURPSWHG�WKH�FRQVWUXFWLRQ�RI�D�VHFRQG�WXEH��RSHQHG�LQ�PLG������7KH�WZR�WXEHV�ZHUH�SURYLGHGZLWK����FURVV�SDVVDJHV�����IRU�SHGHVWULDQV�DQG�IRXU�ODUJH�HQRXJK�IRU�URDG�YHKLFOHV��7KHLUVSDFLQJ��DW���� P��PXVW�EH�FRQVLGHUHG�DV�UDWKHU�IDU�DSDUW� &ORVHG�FLUFXLW�79�PRQLWRULQJ�DQGVPRNH�GHWHFWLRQ�KDV�EHHQ�LQVWDOOHG�RYHU�WKH�IXOO�OHQJWK�RI�ERWK�WXEHV�

http://www.uetlibergtunnel.ch/
http://www.blsalptransit/
http://www.alptransit.ch/


��

=
� 6ZLVV�5H��5LVN�(QJLQHHULQJ�6HUYLFHV

����$��E\SDVV�WXQQHO��/XQJHUQ��6ZLW]HUODQG
6HH�)LJ����$Q�LPSRUWDQW�HOHPHQW�LQ�HQVXULQJ�WXQQHOVDIHW\�LV�WKH�VDIHW\�WXQQHO��ZKLFK�ZDVLQFOXGHG�LQ�WKH�SURMHFW�DW�D�ODWH�GDWH� 7KLVVDIHW\�WXQQHO�UXQV�SDUDOOHO�WR�WKH�PDLQ�WXEHDQG�DERXW��� P�IURP�LW��&URVV�SDVVDJHVSDFLQJ�LV���� P� 7KH�PDLQ�SXUSRVH�RI�WKLVVDIHW\�WXQQHO�LV�WR�HQDEOH�WXQQHO�XVHUV�WRHIIHFW�D�VHOI�UHVFXH�LQ�FDVH�RI�DQ�HYHQW�
,Q�DGGLWLRQ��WKH�PDLQ�WXQQHO�IHDWXUHV�IRXUGRXEOH�VLGHG�OD\�E\V��DV�ZHOO�DV�626�DQGK\GUDQW�QLFKHV�HYHU\���� P� 9HQWLODWLRQ�LVDORQJ�WKH�OHQJWK�RI�WKH�WXQQHO�IURP�ERWK�HQGV�ZLWK�H[KDXVW�LQ�WKH�PLGGOH� 7KH�YHQWLODWLRQFRQWURO�URRP�DQG�WKH�RSHUDWLRQV�FHQWUH�DUH�DWWKH�QRUWK�SRUWDO��D�VHFRQG�RSHUDWLRQV�EXLOGLQJLV�ORFDWHG�DW�WKH�VRXWK�SRUWDO� ,Q�DGGLWLRQ�WRYHQWLODWLRQ�DQG�OLJKWLQJ��HOHFWURPHFKDQLFDO� )LJ�����$��E\SDVV�WXQQHO��/XQJHUQHTXLSPHQW�LQFOXGHV�WUDIILF�FRQWURO��VLJQDJH�DQGFRPPXQLFDWLRQV�HTXLSPHQW�DV�ZHOO�DV�WKH�FXVWRPDU\�PHDVXULQJ�DQG�PRQLWRULQJ�V\VWHPV�
7KH�PRVW�LPSRUWDQW�DLG�DOORZLQJ�LQGHSHQGHQW�RSHUDWLRQ�LV�WKH�FORVHG�FLUFXLW�YLGHR�V\VWHP�ZKLFK�PRQLWRUVWKH�FRPSOHWH�WXQQHO�DQG�WKH�SRUWDO�DUHDV� 7KH�FDQWRQ·V�RSHUDWLRQV�DQG�WUDIILF�FRQWURO�V\VWHP�IRU�WKH�$�UHOD\V�DOO�GDWD�DQG�UHSRUWV�RQ�XQXVXDO�RFFXUUHQFHV�WR�WKH�SROLFH�FHQWUH�DQG�URDG�PDLQWHQDQFH�GHSRW�LQ6DUQHQ�6HH�KWWS���ZZZ�D��RZ�FK�OXQJHUQ�SURMHNWEHVFKULHE�KWPO
����$��E\SDVV�WXQQHO��*LVZLO��6ZLW]HUODQG
7KLV�SURMHFW��WRR��ZDV�FRPSOHPHQWHG�DW�D�ODWHSKDVH�E\�WKH�DGGLWLRQ�RI�D�SDUDOOHO�VDIHW\�WXQQHO�,W�LV�ORFDWHG�RQ�WKH�XSKLOO�VLGH�RI�WKH�PDLQWXQQHO��DQG�DERXW��� P�IURP�LW� &URVV�SDVVDJHVSDFLQJ�LV���� P� 7KH�VDIHW\�WXQQHO�KDV�DQLQVLGH�GLDPHWHU�RI�DERXW���� P� ,WV�PDLQSXUSRVH�LV�WR�SURYLGH�DQ�DYHQXH�RI�VHOI�UHVFXHIRU�WXQQHO�XVHUV�DQG�DFFHVV�WR�UHVFXH�IRUFHV�KWWS���ZZZ�D��Z�FK�JLVZLO�SURMHNWEHVFKULHE�KWPO

)LJ�����$��E\SDVV�WXQQHO��*LVZLO

=XULFK�����)HEUXDU\�������0��3��0�OOHU

http://www.a8-ow.ch/giswil/projektbeschrieb.html
http://www.a8-ow.ch/lungern/projektbeschrieb.html
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���$SSHQGL[
���́ :HOO�PHDQWµ�DGYLFH�IRU�GULYHUV�LQ�WXQQHOV
7KH�WH[W�SUHVHQWHG�EHORZ�KDV�EHHQ�IRXQG�LQ�WKH�LQWHUQHW��FRQFHUQLQJ�WKH�ÅLGHDÓ �EHKDYLRXU�RIWKH�FDU�GULYHU�LQ�D�WXQQHO��$OO�WKLV�LQIRUPDWLRQ�LV�ZHOO�PHDQW��EXW�LW�LV�TXHVWLRQDEOH�LI�DOO�WKHVHGHWDLOV�ZLOO�EH�NHSW�LQ�PLQG�E\�FDU�GULYHUV�
1RUPDO�FRQGLWLRQVx &KHFN�IXHO�UHVHUYHV�ZHOO�EHIRUH�HQWHULQJ�WKH�WXQQHO�x 7XQH�WKH�UDGLR�WR�WKH�WUDIILF�LQIRUPDWLRQ�IUHTXHQF\�x 6ZLWFK�KHDGOLJKWV�RQWR�ORZ�EHDP�DQG�WKH�YHQWLODWLRQ�WR�LQWHULRU�FLUFXODWLRQ�x %H�SUHSDUHG�IRU�WKH�UDSLG�WUDQVLWLRQ�LQ�OLJKWLQJ�LQWHQVLW\�ZKHQ�HQWHULQJ�RU�OHDYLQJ�WKH�WXQQHO�x %HIRUH�HQWHULQJ�DQG�ZKLOH�WUDYHUVLQJ�WKH�WXQQHO��REVHUYH�DOO�LOOXPLQDWHG�VLJQDJH�DQG�RWKHULQVWUXFWLRQV�DQG�ZDUQLQJV��'ULYH�DW�D�VSHHG�FORVH�WR�WKH�VSHHG�OLPLW�DQG�PDLQWDLQ�D�WZR�VHFRQGVHSDUDWLRQ��DW�OHDVW���WR�RWKHU�YHKLFOHV�
7UDIILF�MDPx 6ZLWFK�RQ�\RXU�ZDUQLQJ�EOLQNHUV�DQG�FRPH�WR�D�VWRS�DV�IDU�WR�WKH�ULJKW�DV�SRVVLEOH�x ,I�SRVVLEOH��SXOO�LQWR�D�OD\�LQ��RU�VWRS�LQ�WKH�EUHDN�GRZQ�ODQH�x ([LW�\RXU�YHKLFOH�FDXWLRXVO\�RQ�WKH�ULJKW�DQG�ZDON�WR�WKH�QH[W�QLFKH�ZLWK�DQ�HPHUJHQF\�WHOHSKRQH�x :KHUH�SRVVLEOH��PDNH�HPHUJHQF\�FDOOV�XVLQJ�WKH�626�WHOHSKRQH�LQVWHDG�RI�D�PRELOH�SKRQH�
%UHDNGRZQx 6ZLWFK�RQ�\RXU�ZDUQLQJ�EOLQNHUV�DQG�FRPH�WR�D�VWRS�DV�IDU�WR�WKH�ULJKW�DV�SRVVLEOH�x ,I�SRVVLEOH��SXOO�LQWR�D�OD\�LQ��RU�VWRS�LQ�WKH�EUHDN�GRZQ�ODQH�x ([LW�\RXU�YHKLFOH�FDXWLRXVO\�RQ�WKH�ULJKW�DQG�ZDON�WR�WKH�QH[W�QLFKH�ZLWK�DQ�HPHUJHQF\�WHOHSKRQH�:KHUH�SRVVLEOH��PDNH�HPHUJHQF\�FDOOV�XVLQJ�WKH�626�WHOHSKRQH�LQVWHDG�RI�D�PRELOH�SKRQH�
6PRNH�RU�ILUHx &KHFN�WKDW�\RXU�YHQWLODWLRQ�LV�QRW�WDNLQJ�LQ�RXWVLGH�DLU�x 'ULYH�FDXWLRXVO\�RQ�x :KHQ�LW�LV�QRW�SRVVLEOH�WR�GULYH�IXUWKHU��VWRS�\RX�YHKLFOH�DV�IDU�WR�WKH�ULJKW�DV�SRVVLEOH�x 6KXW�RII�WKH�HQJLQH�x 'R�QRW�WDNH�WKH�NH\V�RXW�RI�WKH�LJQLWLRQ�x /HDYH�\RXU�YHKLFOH��WDNLQJ�\RXU�SDSHUV�ZLWK�\RX��LI�UHDGLO\�DFFHVVLEOH���*R�DZD\�IURP�WKH�ORFDWLRQRI�WKH�ILUH�WR�WKH�QH[W�VDIH�SODFH�RU�WR�WKH�SRUWDO�
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���6DIHW\�LQVWUXFWLRQV�IRU�WKH�9HUHLQD�UDLO�WXQQHO��YHKLFOH�WUDQVSRUW�
�� *LYH�DQ�DODUP�ZLWK�\RXU�PRELOH�WHOHSKRQH��1R�����
�� $FWXDWH�WKH�626�HPHUJHQF\�DODUP��DW�WKH�HQGV�RI�WKH�UDLO�FDU��
�� 7XQH�\RXU�UDGLR�WR�RQH�RI�WKH�IROORZLQJ�VWDWLRQV�DQG�OLVWHQ�IRU�DQ\�VDIHW\�LQIRUPDWLRQ�5DGLR�'56��

�����0+=
5DGLR�*ULVFKD�����0+=
5DGLR�5XPDQWVFK�����0+=

�� )ROORZ�WKH�LQVWUXFWLRQV�JLYHQ�E\�WKH�WUDLQ�FUHZ�
�� )LUH�H[WLQJXLVKHUV�DUH�ORFDWHG�DW�WKH�KHDG�DQG�WKH�HQG�RI�WKH�WUDLQ

���6DIHW\�LQVWUXFWLRQV�IRU�WKH�&KDQQHO�7XQQHO��YHKLFOH�WUDQVSRUW�

)ROORZ�WKH�LQVWUXFWLRQVRI�WKH�&KHI�GH�7UDLQ� ,Q�WKH�HYHQW�RI�DQHYDFXDWLRQ��IROORZ�WKH&KHI�GH�7UDLQ�WR�WKHH[LW�
<RX�ZLOO�HYDFXDWH�LQWRWKH�VHUYLFH�WXQQHO��UXQQLQJ�SDUDOOHO�WR�WKHRQH�\RX�DUH�LQ��

7KH�VPRNH�KRRGV�DUHORFDWHG�LQ�WKH )LWWLQJ�LQVWUXFWLRQV�DUH 3XOO�WKH�VPRNH�KRRGRYHU�\RXU�KHDG�DQG
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FRPSDUWPHQWV�DW�HDFKHQG�RI�WKH�&OXE�&DU� RQ�WKH�SDFNDJH� EUHDWKH�QRUPDOO\��'RQRW�UHPRYH�WKH�VPRNHKRRG�XQWLO�\RX�DUHLQVLGH�WKH�VHUYLFHWXQQHO�
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���5HIHUHQFHV
����/LWHUDWXUH
�� 6,$�6WDQGDUG����� ´3URMHNWLHUXQJ�7XQQHO�²�*UXQGODJHQµ�=XULFK��6FKZHL]HULVFKHU�,QJHQLHXU��XQG�$UFKLWHFNWHQYHUHLQ��������� 6FKOXVVEHULFKW�]XU�6LFKHUKHLW LQ�EHVWHKHQGHQ��VFKZHL]HULVFKHQ�(LVHQEDKQWXQQHO�%XQGHV�DPW�I�U�9HUNHKU��%HUQ��&+��-DQXDU\�������� 0��(JJHU��3URFHHGLQJV�RI�WKH�IRXUWK�LQWHUQDWLRQDO�FRQIHUHQFH�RQ�6DIHW\�LQ�5RDG�DQG�5DLO7XQQHOV� 0DGULG�������S������ $��%RXUQH��3URFHHGLQJV�RI�WKH�IRXUWK�LQWHUQDWLRQDO�FRQIHUHQFH�RQ�6DIHW\�LQ�5RDG�DQG�5DLO7XQQHO�V��0DGULG�������S������� 6��/L�HW�DO��3URFHHGLQJV�RI�WKH�IRXUWK�LQWHUQDWLRQDO�FRQIHUHQFH�RQ�6DIHW\�LQ�5RDG�DQG�5DLO7XQQHO�V� 0DGULG�������S������� 8,&�&RGH[��������6LFKHUKHLW�LQ�(LVHQEDKQWXQQHOQ��(QWZXUI���������������8,&�%U�VVHO�
�� 6,$�6WDQGDUG������� ´3URMHNWLHUXQJ�7XQQHO�²�%DKQWXQQHO´�=XULFK��6FKZHL]HULVFKHU,QJHQLHXU��XQG�$UFKLWHFNWHQYHUHLQ�������´�� 'LUHFWLYH���������(& RI�WKH�(XURSHDQ�3DUOLDPHQW�DQG�RI�WKH�&RXQFLO�RI����$SULO������RQPLQLPXP�VDIHW\�UHTXLUHPHQWV�IRU�WXQQHOV�LQ�WKH�WUDQV�(XURSHDQ�URDG�QHWZRUN�>2IILFLDO-RXUQDO�/�����RI�����������@��� 6,$�6WDQGDUG������� ´3URMHNWLHUXQJ�7XQQHO�²�6WUDVVHQWXQQHÓ � =XULFK��6FKZHL]HULVFKHU,QJHQLHXU��XQG�$UFKLWHFNWHQYHUHLQ�������´��� 7XQQHO �RIILFLDO�RUJDQ�RI�WKH�6789�� 1R���� $XJXVW�������SS ��²����� �������(:*��6WHOOXQJQDKPH�GHU�.RPPLVVLRQ�YRP�����$SULO������DQ�GLH�5HJLHUXQJ�GHU�%XQGHVUHSXEOLN�'HXWVFKODQG�]XP�(QWZXUI�HLQHU�9HURUGQXQJ�]XU�bQGHUXQJ�GHU�6WUD�HQYHUNHKUV]XODVVXQJVRUGQXQJ(8��$PWVEODWW�1U��/�����YRP������������6�������²���������)LJXUHV$EE���� ,QWHUQHW�SDJH��+DPEXUJHU�$Q]HLJHU$EE���� :LWK�FRXUWHV\�RI�$OSWUDQVLW�$*��6FKZHL]$EE����� :LWK�FRXUWHV\�RI�$OSWUDQVLW�$*��6FKZHL]$EE���� ,QWHUQHW�SDJH�(XURSlLVFKH�8QLRQ$EE���� ,QWHUQHW�SDJH�8HWOLEHUWXQQHO�FK$EE���� .I9�������'HXWVFKODQG$EE����� ,QWHUQHW�SDJH��$��2:�FK$EE������ ,QWHUQHW�SDJH��$��2:�FK

$GGUHVV�RI�WKH�$XWKRU�'U��0DWWKLDV�3��0�OOHU6ZLVV�5H32�%R[&+������=�ULFK

http://europa.eu.int/smartapi/cgi/sga_doc?smartapi!celexplus!prod!DocNumber&lg=en&type_doc=Directive&an_doc=2004&nu_doc=54

