
5HSRUW���������������
3UHOLPLQDU\�DVVHVVPHQW�RI�DLU�TXDOLW\�IRUR]RQH�LQ�WKH�1HWKHUODQGV�XQGHU�(8OHJLVODWLRQ

3 +DPPLQJK��5-0�)RONHUW��&-33�6PHHWV

7KLV LQYHVWLJDWLRQ�KDV�EHHQ�SHUIRUPHG�E\�RUGHU�DQG�IRU�WKH�DFFRXQW�RI�WKH
'LUHFWRUDWH�*HQHUDO�IRU�(QYLURQPHQWDO�3URWHFWLRQ��'LUHFWRUDWH�&OLPDWLF�&KDQJH
DQG ,QGXVWU\��ZLWKLQ�WKH�IUDPHZRUN�RI�SURMHFW���������o3ROLF\�DGYLFH�QDWLRQDO�DQG
LQWHUQDWLRQDOp�

5,90��3�2��%R[���������%$�%LOWKRYHQ��WHOHSKRQH���������������������WHOHID[�������������������



3DJH���RI��� 5,90�UHSRUW����������



5,90�UHSRUW���������� 3DJH���RI���

$EVWUDFW
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6DPHQYDWWLQJ
'H�GHUGH�GRFKWHUULFKWOLMQ�YRRU�R]RQ��2�� LV�LQ�PDDUW������LQ�ZHUNLQJ�JHWUHGHQ�HQ]DO�LQ�VHSWHPEHU������LQ�GH�1HGHUODQGVH�ZHWJHYLQJ�PRHWHQ�]LMQJHÌPSOHPHQWHHUG��9RRUDIJDDQG�DDQ�GH�LPSOHPHQWDWLH�YDQ�GH]H�ULFKWOLMQ�GLHQHQGH OLGVWDWHQ�YDQ�GH�(XURSHVH�8QLH�LQ�HHQ�9RRUORSLJH�%HRRUGHOLQJ�GHOXFKWNZDOLWHLW�YDQ�R]RQ�LQ�KXQ�ODQG��YRRU�GH�YHUVFKLOOHQGH�]RQHV�HQDJJORPHUDWLHV��WH�EHRRUGHOHQ��'H�KXLGLJH�OXFKWNZDOLWHLW�LQ�1HGHUODQG�YRRU�R]RQ�LVEHRRUGHHOG�DDQ�GH�KDQG�YDQ�GH�VWUHHIZDDUGHQ�YRRU������HQ�GHODQJHWHUPLMQGRHOVWHOOLQJHQ�YROJHQV�GH�GHUGH�GRFKWHUULFKWOLMQ��'H�OXFKWNZDOLWHLWYRRU�R]RQ�LQ������LV�RS�EDVLV�YDQ�PRGHOEHUHNHQLQJHQ�PHW�YHUVFKLOOHQGH�VFHQDULRpVEHRRUGHHOG�
,Q 1HGHUODQG�LV�LQ�GH�MDUHQ�QHJHQWLJ�HHQ�GDOHQGH�WUHQG�JHFRQVWDWHHUG�LQ�KHWYRRUNRPHQ�YDQ�KRJH�R]RQFRQFHQWUDWLHV��'LW�NRPW�YRRUQDPHOLMN�GRRU�GH�UHGXFWLHYDQ SUHFXUVRUHPLVVLHV�LQ�1HGHUODQG�HQ�(XURSD��,Q�GH�DIJHORSHQ�YLMI�MDDU�������������]LMQ�HU�RS�JHHQ�YDQ�GH�PHHWVWDWLRQV�YRRU�R]RQ�LQ�1HGHUODQGRYHUVFKULMGLQJHQ�JHPHWHQ�YDQ�GH�VWUHHIZDDUGHQ�YRRU�GH�EHVFKHUPLQJ�YDQ�GHJH]RQGKHLG�YDQ�GH�PHQV�HQ�GH�YHJHWDWLH��0HW�HHQ�YHUGHUH�HPLVVLHUHGXFWLH�]RDOVYRRU]LHQ�LQ�GH�(XURSHVH�HPLVVLHGRHOVWHOOLQJHQ�YRRU�������1(&�ULFKWOLMQ��]XOOHQ�GHR]RQFRQFHQWUDWLHV�QRJ�YHUGHU�GDOHQ��8LW�PRGHOEHUHNHQLQJHQ�EOLMNW�GDW�KLHUGRRUHHQ RYHUVFKULMGLQJ�YDQ�GH�VWUHHIZDDUGHQ�YRRU�R]RQ�LQ������RQZDDUVFKLMQOLMN�LV�
'H�R]RQPHHWZDDUGHQ�SHU�VWDWLRQ�YRRU�GH�MDUHQ�����������]LMQ�JHWRHWVW�DDQ�GHODQJHWHUPLMQGRHOVWHOOLQJHQ�YRRU�GH�EHVFKHUPLQJ�YDQ�GH�JH]RQGKHLG�YDQ�GH�PHQVHQ YDQ�HFRV\VWHPHQ��+LHUXLW�EOLMNW�GDW�GH]H�ODQJHWHUPLMQGRHOVWHOOLQJHQ�LQ�DOOH]RQHV�HQ�DJJORPHUDWLHV�ZRUGHQ�RYHUVFKUHGHQ��'DDUGRRU�ZRUGHQ�DOOH�]RQHV�HQDJJORPHUDWLHV�LQ�KHW�VWUHQJVWH�UHJLPH�����LQJHGHHOG�
,QGLHQ�PHWLQJHQ�GH�HQLJH�LQIRUPDWLHEURQ�]LMQ�YRRU�GH�EHRRUGHOLQJ�YDQ�GHOXFKWNZDOLWHLW�YRRU�R]RQ�GDQ�JHOGW�YROJHQV�GH�GHUGH�GRFKWHUULFKWOLMQ�YRRU�UHJLPH� HHQ�PHHWYHUSOLFKWLQJ�YDQ����PHHWVWDWLRQV�GLH�ZRUGHQ�YHUGHHOG�RYHU�ORFDWLHV�LQVWDGVJHELHG������YRRUVWDGVJHELHG������HQ�SODWWHODQG�UHJLRQDDO������

+HW�DDQWDO�YHUSOLFKWH�PHHWVWDWLRQV�YRRU�R]RQ��LQGLHQ�PHWLQJHQ�GH�HQLJH�LQIRUPDWLHEURQ�LV
=RQH 5HJLPH���DDQWDO�PHHWSXQWHQ� $JJORPHUDWLH 5HJLPH���DDQWDO�PHHWSXQWHQ�

3ODWWHODQG 9RRUVWDG 9RRUVWDG 6WDG
1RRUG � � $PVWHUGDP�+DDUOHP � �
0LGGHQ � � 5RWWHUGDP�'RUGUHFKW � �
=XLG � � 'HQ�+DDJ�/HLGHQ � �

8WUHFKW � �
(LQGKRYHQ � �
+HHUOHQ�.HUNUDGH � �

'H�GHUGH�GRFKWHUULFKWOLMQ�YHUHLVW�RP�RS�PLQVWHQV�����YDQ�GH�R]RQPHHWVWDWLRQV�SHU�]RQH�RI�DJJORPHUDWLH��HYHQHHQV�VWLNVWRIGLR[LGH�WH�PHWHQ��2RN�GLHQW�HU�ÆÆQPHHWVWDWLRQ�LQ�1HGHUODQG�WH�]LMQ�YRRU�KHW�PHWHQ�YDQ�FRQFHQWUDWLHV�YDQ��=HHU�
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9OXFKWLJH�2UJDQLVFKH�6WRIIHQ��=926�HQ�926���8LW�HHQ�YHUJHOLMNLQJ�PHW�GH�KXLGLJHDDQWDOOHQ�HQ�ORFDWLHV�YDQ�GH�R]RQPHHWVWDWLRQV�LQ�KHW�/0/�EOLMNW�GDW�HU�PHW�QDPHPHHWVWDWLRQV�YRRU�R]RQ�HQ�VWLNVWRIGLR[LGH�LQ�GH�YRRUVWHGHOLMNH�JHELHGHQ�YDQ�]RQHVHQ DJJORPHUDWLHV�ELM�PRHWHQ�NRPHQ��9RRU�KHW�LQYXOOHQ�YDQ�GH�PHHWYHUSOLFKWLQJYRRU�=926�HQ�926�LQ�KHW�/0/�ZRUGHQ�JHHQ�NQHOSXQWHQ�YHUZDFKW�



5,90�UHSRUW���������� 3DJH���RI���

6XPPDU\
7KH�WKLUG�GDXJKWHU�GLUHFWLYH�IRU�R]RQH��2�� FDPH�LQWR�IRUFH�LQ�0DUFK������DQGZLOO�KDYH�WR�EH�LQFRUSRUDWHG�LQWR�'XWFK�OHJLVODWLRQ�E\�6HSWHPEHU�������%HIRUHLQFRUSRUDWLQJ�WKH�SURYLVLRQV�RI�WKLV�GLUHFWLYH�LQWR�QDWLRQDO�OHJLVODWLRQ��WKH�PHPEHUVWDWHV�RI�WKH�(XURSHDQ�8QLRQ��(8��DUH�UHTXLUHG�WR�PDNH�D�3UHOLPLQDU\�$VVHVVPHQWRI WKH�DPELHQW�DLU�TXDOLW\�IRU�R]RQH�LQ�WKH�YDULRXV�]RQHV�DQG�DJJORPHUDWLRQV�LQWKHLU�FRXQWULHV��7KH�FXUUHQW�DPELHQW�DLU�TXDOLW\�IRU�R]RQH�LQ�WKH�1HWKHUODQGV�KDVEHHQ DVVHVVHG�XQGHU�WKH�SURYLVLRQV�RI�WKH�WKLUG�GDXJKWHU�GLUHFWLYH�RQ�WKH�EDVLV�RIWKH WDUJHW�YDOXHV�IRU������DQG�WKH�ORQJ�WHUP�REMHFWLYHV��7KH�DVVHVVPHQW�RIDPELHQW�DLU�TXDOLW\�IRU�R]RQH�LQ������LV�EDVHG�RQ�PRGHO�FDOFXODWLRQV�XQGHUGLIIHUHQW�VFHQDULRV�
$ GHFOLQH�LQ�WKH�LQFLGHQFH�RI�KLJK�R]RQH�FRQFHQWUDWLRQV�ZDV�REVHUYHG�LQ�WKH1HWKHUODQGV�GXULQJ�WKH�����V���7KLV�LQFLGHQFH�LV�PDLQO\�D�UHVXOW�RI�WKH�UHGXFWLRQLQ SUHFXUVRU�HPLVVLRQV�LQ�WKH�1HWKHUODQGV�DQG�(XURSH��'XULQJ�WKH�ODVW�ILYH�\HDUV�����t������QRQH�RI�WKH�R]RQH�PRQLWRULQJ�VWDWLRQV�UHFRUGHG�DQ�H[FHHGDQFH�RI�WKHWDUJHW�YDOXHV�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�DQG�YHJHWDWLRQ��)XUWKHU�HPLVVLRQUHGXFWLRQV�LQ�OLQH�ZLWK�WKH�(8�HPLVVLRQ�WDUJHWV�IRU�������1(&�GLUHFWLYH��ZLOO�OHDGWR D�IXUWKHU�GHFOLQH�LQ�R]RQH�FRQFHQWUDWLRQV���0RGHO�FDOFXODWLRQV��KDYH�VKRZQ�WKDWLQ WKLV�FDVH�WKH�WDUJHW�YDOXH�IRU�R]RQH�LV�XQOLNHO\�WR�EH�H[FHHGHG�LQ������
7KH R]RQH�FRQFHQWUDWLRQV�PHDVXUHG�DW�HDFK�VDPSOLQJ�SRLQW�GXULQJ�WKH�\HDUV����t�����VKRZ�WKDW�WKH�ORQJ�WHUP�REMHFWLYHV�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWKDQG�YHJHWDWLRQ�ZHUH�H[FHHGHG�LQ�DOO�]RQHV�DQG�DJJORPHUDWLRQV��$V�D�FRQVHTXHQFH�DOO�]RQHV�DQG�DJJORPHUDWLRQV�KDYH�EHHQ�LQFOXGHG�LQ�WKH�VWULFWHVW�PRQLWRULQJUHJLPH�
:KHUH�PHDVXUHPHQWV�DUH�WKH�VROH�VRXUFH�RI�LQIRUPDWLRQ�XVHG�WR�DVVHVV�DPELHQWDLU�TXDOLW\�IRU�R]RQH��WKH�WKLUG�GDXJKWHU�GLUHFWLYH�UHTXLUHV�WKDW�XQGHU�UHJLPH���GDWD�LV�WR�EH�REWDLQHG�IURP����VDPSOLQJ�SRLQWV��GLYLGHG�EHWZHHQ�VLWHV�LQ�XUEDQDUHDV������VXEXUEDQ�DUHDV������DQG�UXUDO��UHJLRQDO��DUHDV������
7KH�QXPEHU�RI�PDQGDWRU\�VDPSOLQJ�SRLQWV�IRU�R]RQH�LI�PHDVXUHPHQWV�DUH�WKH�VROH�VRXUFH�RILQIRUPDWLRQ�
=RQH 5HJLPH���QXPEHU�RI�VDPSOLQJSRLQWV�

$JJORPHUDWLRQ 5HJLPH���QXPEHU�RI�VDPSOLQJSRLQWV�
5XUDO 6XEXUEDQ 6XEXUEDQ 8UEDQ

1RUWK � � $PVWHUGDP�+DDUOHP � �
0LGGOH � � 5RWWHUGDP�'RUGUHFKW � �
6RXWK � � 7KH�+DJXH�/HLGHQ � �

8WUHFKW � �
(LQGKRYHQ � �
+HHUOHQ�.HUNUDGH � �

7KH�WKLUG�GDXJKWHU�GLUHFWLYH�UHTXLUHV�QLWURJHQ�GLR[LGH�FRQFHQWUDWLRQV�DV�ZHOO�WREH PHDVXUHG�E\�DW�OHDVW�����RI�WKH�R]RQH�VDPSOLQJ�SRLQWV�LQ�HDFK�]RQH�DQGDJJORPHUDWLRQ��,Q�DGGLWLRQ��WKHUH�PXVW�EH�RQH�VDPSOLQJ�SRLQW�LQ�WKH�1HWKHUODQGV
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IRU�PHDVXULQJ�FRQFHQWUDWLRQV�RI��+LJKO\��9RODWLOH�2UJDQLF�&RPSRXQGV��+92&�DQG92&���$�FRPSDULVRQ�RI�FXUUHQW�QXPEHUV�DQG�ORFDWLRQV�RI�R]RQH�VDPSOLQJ�SRLQWVVKRZHG�D�QHHG��IRU�DGGLWLRQDO�SRLQWV�IRU�PRQLWRULQJ�R]RQH�DQG�QLWURJHQ�GLR[LGHSDUWLFXODUO\�LQ�VXEXUEDQ�DUHDV�RI�]RQHV�DQG�DJJORPHUDWLRQV��7KH�/0/�LV�H[SHFWHGWR PHHW�WKH�UHTXLUHPHQWV�IRU�+92&�DQG�92&�PRQLWRULQJ�ZLWKRXW�GLIILFXOW\�
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��� ,QWURGXFWLRQ
.QRZQ�DV�WKH�oIUDPHZRUN�GLUHFWLYHp��'LUHFWLYH�������(*�RQ�DPELHQW�DLU�TXDOLW\DVVHVVPHQW�DQG�PDQDJHPHQW�SURYLGHV�D�UHIHUHQFH�IUDPHZRUN�IRU�DPELHQW�DLUTXDOLW\�DVVHVVPHQW�DQG�PDQDJHPHQW��(8���������,Q��IRUFH�VLQFH�������WKLV�GLUHFWLYHHVWDEOLVKHV�REMHFWLYHV�IRU�SUHYHQWLQJ�KDUPIXO�HIIHFWV�RI�DWPRVSKHULF�SROOXWLRQ�RQKXPDQ�KHDOWK�DQG�WKH�HQYLURQPHQW��,W�DOVR�FRQWDLQV�D�OLVW�RI�WKLUWHHQ�DWPRVSKHULFSROOXWDQWV�IRU�ZKLFK�IXUWKHU�(8�OHJLVODWLRQ�LV�WR�EH�GHYHORSHG�LQ�VR�FDOOHGoGDXJKWHU�GLUHFWLYHVp�
7KH�ILUVW�GDXJKWHU�GLUHFWLYH�IRU�VXOSKXU�GLR[LGH��62����QLWURJHQ�GLR[LGH��12�� DQGQLWURJHQ�R[LGHV��12[���SDUWLFXODWH�PDWWHU��30��� DQG�OHDG��3E��FDPH�LQWR�IRUFH�LQ������(8���������7KH�VHFRQG�GDXJKWHU�GLUHFWLYH�IRU�FDUERQ�PRQR[LGH��&2��DQGEHQ]HQH �&�+�� FDPH�LQWR�IRUFH�LQ�������(8���������7KH�WKLUG�GDXJKWHU�GLUHFWLYHIRU�R]RQH��2�� FDPH�LQWR�IRUFH�LQ�0DUFK������DQG�PXVW�EH�LQFRUSRUDWHG�LQWR'XWFK�OHJLVODWLRQ�E\���6HSWHPEHU�������(8������D���7KH�WKLUG�GDXJKWHU�GLUHFWLYH�LVVXSSRUWHG�E\�WKH�1DWLRQDO�(PLVVLRQV�&HLOLQJV�'LUHFWLYH��1(&�GLUHFWLYH��WKDW�FDPHLQWR IRUFH�LQ�������(8���������2QH�RI�WKH�DLPV�RI�WKH�1(&�GLUHFWLYH�LV�WR�EULQJDERXW D�UHGXFWLRQ�LQ�R]RQH�FRQFHQWUDWLRQV�E\�VHWWLQJ�QDWLRQDO�HPLVVLRQ�FHLOLQJVIRU�12[ DQG�92&��DQG�RWKHU�FRPSRQHQWV��IRU�WKH�\HDU������
0HPEHU�VWDWHV�DUH�REOLJHG�WR�GUDZ�XS�D�3UHOLPLQDU\�$VVHVVPHQW�RI�DPELHQW�DLUTXDOLW\�IRU�WKH�UHOHYDQW�FRPSRQHQWV�EHIRUH�WKH�GDXJKWHU�GLUHFWLYHV�FRPH�LQWRIRUFH��7KH�DLP�RI�WKH�SUHOLPLQDU\�DVVHVVPHQW�LV�WR�GHWHUPLQH�WKH�VFRSH�DQG�QDWXUHRI WKH�UHTXLUHG�DVVHVVPHQW�LQVWUXPHQWV�RQ�WKH�EDVLV�RI�DQ��DVVHVVPHQW�RI�DPELHQWDLU TXDOLW\�LQ�]RQHV�DQG�DJJORPHUDWLRQV��3UHOLPLQDU\�DVVHVVPHQWV�KDYH�DOUHDG\EHHQ GUDZQ�XS�XQGHU�WKH�ILUVW�DQG�VHFRQG�GDXJKWHU�GLUHFWLYHV��9DQ�%UHXJHO�DQG%XLMVPDQ��������)RONHUW�HW�DO�����������7KLV�UHSRUW�SUHVHQWV�WKH�SUHOLPLQDU\DVVHVVPHQW�RI�DPELHQW�DLU�TXDOLW\�IRU�R]RQH�XQGHU�WKH�WKLUG�GDXJKWHU�GLUHFWLYH�
7KH HIIHFWV�RI�VKRUW�WHUP�DEDWHPHQW�PHDVXUHV�LQ�UHGXFLQJ�KLJK�FRQFHQWUDWLRQV�RIR]RQH�ZHUH�LQYHVWLJDWHG�LQ�D�SUHSDUDWRU\�VWXG\�IRU�WKH�LPSOHPHQWDWLRQ�RI�WKHWKLUG GDXJKWHU�GLUHFWLYH��7KH�VWXG\�LQGLFDWHG�WKH�HIIHFW�RI�WKHVH�PHDVXUHV�DV�EHLQJWRR OLPLWHG�WR�PDNH�WKHLU�LQWURGXFWLRQ�ZRUWKZKLOH��6PHHWV�DQG�%HFN��������
7KH LQVWUXPHQWV�XVHG�IRU�DVVHVVLQJ�DPELHQW�DLU�TXDOLW\��WKH�1DWLRQDO�$LU�4XDOLW\0RQLWRULQJ�1HWZRUN��/0/��DQG�D�PRGHO��DUH�GHVFULEHG�LQ�&KDSWHU����7KH�]RQHVDQG�DJJORPHUDWLRQV�LQ�WKH�1HWKHUODQGV�DUH�GHILQHG�DQG�WKH�DVVHVVPHQWIUDPHZRUN�FRQWDLQHG�LQ�WKH�WKLUG�GDXJKWHU�GLUHFWLYH�LV�SUHVHQWHG��&KDSWHU��SURYLGHV�D�GHVFULSWLRQ�RI�DPELHQW�DLU�TXDOLW\�IRU�R]RQH�LQ�WKH�1HWKHUODQGV�LQ�WKH\HDUV������DQG������EDVHG�RQ�PHDVXUHPHQWV�DQG�PRGHOOLQJ��DQG�SUHVHQWV�WKHUHOHYDQW�PHDVXUHPHQW�GDWD�IRU�R]RQH�PHDVXUHG�DW�DOO�VDPSOLQJ�SRLQWV�IURP�����WR ������,Q�&KDSWHU���WKH�PHDVXUHG�DQG�PRGHOOHG�DWPRVSKHULF�SROOXWLRQ�OHYHOVDUH�FRPSDUHG�ZLWK�WKH�DVVHVVPHQW�YDOXHV�LQ�WKH�WKLUG�GDXJKWHU�GLUHFWLYH��7KLVUHYLHZ�RI�DPELHQW�DLU�TXDOLW\�DQG�WKH�GLYLVLRQ�RI�WKH�FRXQWU\�LQWR�]RQHV�DQGDJJORPHUDWLRQV�LV�XVHG�WR�LQGLFDWH�WKH�FRQVHTXHQFHV�IRU�WKH�IXWXUH�PRQLWRULQJVWUDWHJ\��&KDSWHU���FRQWDLQV�WKH�GLVFXVVLRQ�DQG�FRQFOXVLRQV�
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��� 'DWD�DQG�PHWKRGV
7KLV�FKDSWHU�GHVFULEHV�WKH�1DWLRQDO�$LU�4XDOLW\�0RQLWRULQJ�1HWZRUN�LQ�ZKLFKR]RQH�PHDVXUHPHQWV�DUH�FDUULHG�RXW�DQG�WKH�PRGHO�XVHG�WR�IRUHFDVW�R]RQHFRQFHQWUDWLRQV�LQ�������7KH�DVVHVVPHQW�IUDPHZRUN�IRU�R]RQH�LQ�WKH�WKLUGGDXJKWHU�GLUHFWLYH�LV�WKHQ�SUHVHQWHG�EULHIO\�
���� 0HDVXUHPHQWV
7KH�1DWLRQDO�$LU�4XDOLW\�0RQLWRULQJ�1HWZRUN��/0/��LQ�WKH�1HWKHUODQGV�FRQVLVWV�RI���PRQLWRULQJ�VWDWLRQV��VDPSOLQJ�SRLQWV���7KHVH�FDQ�EH�FODVVLILHG�DFFRUGLQJ�WRORFDWLRQ�DQG�VXUURXQGLQJ�HQYLURQPHQW�LQWR��9DQ�(O]DNNHU��������� 5HJLRQDO�VWDWLRQV� ORFDWHG�RXWVLGH�XUEDQ�DUHDV�LQ�VLWHV�FKRVHQ�WR�DYRLGLQIOXHQFHV�IURP�ORFDO�VRXUFHV� 8UEDQ�VWDWLRQV� ORFDWHG�LQ�XUEDQ�DUHDV�VXFK�WKDW�WKH�QXPEHU�RI�SDVVLQJ�YHKLFOHVZLWKLQ�D����PHWUH�UDGLXV�RI�WKH�VWDWLRQ�LV�OHVV�WKDQ�������SHU����KRXUV�$QRQ\PRXV��������(HUHQV�HW�DO��������� 6WUHHW�VWDWLRQV� ORFDWHG�LQ�XUEDQ�DUHDV�VXFK�WKDW�WKH�QXPEHU�RI�SDVVLQJ�YHKLFOHVZLWKLQ�D����PHWUH�UDGLXV�RI�WKH�VWDWLRQ�LV�DW�OHDVW��������SHU����KRXUV�$QRQ\PRXV��������(HUHQV�HW�DO��������
7KH�FXUUHQW�QXPEHUV�RI�R]RQH�VDPSOLQJ�SRLQWV�DUH�VKRZQ�LQ�7DEOH������7KHLQGLYLGXDO�R]RQH�VDPSOLQJ�SRLQWV�LQ�HDFK�]RQH�DQG�DJJORPHUDWLRQ�DUH�JLYHQ�LQ$QQH[�&��$QQH[�&�DOVR�LQGLFDWHV�DW�ZKLFK�RI�WKHVH�VDPSOLQJ�SRLQWV�QLWURJHQGLR[LGH�QLWURJHQ�R[LGHV�DQG��KLJKO\��YRODWLOH�K\GURFDUERQV��92&�DQG�+92&��DUHPHDVXUHG��$QQH[�$�OLVWV�WKH�WHFKQLFDO�VSHFLILFDWLRQV�IRU�WKH�PRQLWRULQJ�HTXLSPHQWRI�R]RQH�DQG�QLWURJHQ�GLR[LGH��DQG�WKH�VDPSOLQJ�DQG�DQDO\WLFDO�PHWKRGV�IRU�92&DQG +92&�XVHG�LQ�WKH�/0/��,PSOHPHQWDWLRQ�RI�WKH�ILUVW��VHFRQG�DQG�WKLUGGDXJKWHU�GLUHFWLYHV�ZLOO�OHDG�WR�FKDQJHV�LQ�WKH�PRQLWRULQJ�QHWZRUN�
$OO�WKH�/0/�PRQLWRULQJ�VWDWLRQV�DUH�OLQNHG�WR�WKH�&RPSXWHU�,QIRUPDWLRQ�6\VWHPIRU $LU��5,/���ZKLFK�VWRUHV�DOO�WKH�VDPSOLQJ�GDWD��$OO�WKH�DPELHQW�DLU�TXDOLW\PHDVXUHPHQWV�SUHVHQWHG�LQ�WKLV�UHSRUW�DUH�WDNHQ�IURP�WKH�5,/��XQOHVV�RWKHUZLVHVWDWHG�
7DEOH������1XPEHU�RI�R]RQH�VDPSOLQJ�SRLQWV�LQ�WKH�1DWLRQDO�$LU�4XDOLW\�0RQLWRULQJ�1HWZRUNLQ�������9DQ�(O]DNNHU��������E\�W\SH�RI�VWDWLRQ�
&RPSRQHQW 5HJLRQDO 8UEDQ 6WUHHW 7RWDO
2]RQH��2�� �� � � ��
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���� 7KH�PRGHO
7KH�(8526�PRGHO�ZDV�XVHG�WR�IRUHFDVW�DPELHQW�DLU�TXDOLW\�IRU�R]RQH�LQ�������7KHPRGHO�FDOFXODWLRQV�ZHUH�SHUIRUPHG�WR�LQGLFDWH�WKH�H[WHQW�WR�ZKLFK�WKH1HWKHUODQGV�FRXOG�FRPSO\�ZLWK�WKH�WDUJHW�YDOXHV�DQG�WKUHVKROGV�LQ�������7DEOHV����DQG�������3ROLF\�LPSOLFDWLRQV�LQ�WKH�IRUP�RI�HPLVVLRQ�VFHQDULRV�DQG�WKHLQKHUHQW XQFHUWDLQWLHV�LQ�WKH�H[SHFWHG�R]RQH�FRQFHQWUDWLRQV�GXH�WR�WKH�LQIOXHQFHRI�PHWHRURORJLFDO�FRQGLWLRQV�DUH�PDSSHG�RXW�
(85267KH�DWPRVSKHULF�GLVSHUVLRQ�PRGHO�(8526�LV�XVHG�WR�VLPXODWH�HPLVVLRQV��WUDQVSRUWSURFHVVHV��FKHPLFDO�WUDQVIRUPDWLRQV��DQG�GU\�DQG�ZHW�GHSRVLWLRQ��6PHHWV�DQG%HFN��������0DWKLMVVHQ�HW�DO����������(8526�VLPXODWHV�WKH�VSDWLDO�DQG�WHPSRUDOEHKDYLRXU�RI�2�� 62�� 12[� 92&�DQG�30���LQ�WKH�WURSRVSKHUH�DERYH�(XURSH��,W�FDQDOVR�EH�XVHG�WR�REVHUYH�WKH�HIIHFWV�RI�DEDWHPHQW�PHDVXUHV�RQ�WKH�FRQFHQWUDWLRQ�RIDLU�SROOXWDQWV�
7KH KRUL]RQWDO�DQG�YHUWLFDO�GRPDLQ�RI�WKH�PRGHO�FRYHUV�D�ODUJH�SDUW�RI�(XURSH�DQGWKH EDVH�JULG�FRQVLVWV�RI���[���FHOOV�ZLWK�D�UHVROXWLRQ�RI������[������DSSUR[LPDWHO\���[���NP����7KH�JULG�PD\�EH�UHILQHG�ORFDOO\�WR�IRXU�OHYHOV��ZLWK�DPD[LPXP�UHVROXWLRQ�RI�������[��������DSSUR[LPDWHO\����[����NP����7KH�YHUWLFDOVWUXFWXUH FRQVLVWV�RI�IRXU�OD\HUV��WKH�VXUIDFH�OD\HU��PL[LQJ�OD\HU��UHVHUYRLU�OD\HU�DQGWKH WRS�OD\HU��ZKLFK�GHOLPLWV�WKH�PRGHO�GRPDLQ�DW�D�KHLJKW�RI���NP��'HOREEH�HWDO����������(PLVVLRQV�RI�62�� 12[ DQG�92&�DUH�DYDLODEOH�RQ�WKH�EDVH�JULG�IRU�VL[FDWHJRULHV�30���HPLVVLRQV�DUH�DYDLODEOH�IRU����FDWHJRULHV��$GGLWLRQDO�LQIRUPDWLRQLV DYDLODEOH�IRU�YDULRXV�SRLQW�VRXUFHV��(8526�XVHV�VL[�KRXUO\�REVHUYDWLRQDO�DQGPRGHOOHG�PHWHRURORJLFDO�GDWD��ODQG�XVH�DQG�ODQG�FRYHU�GDWD�DUH�DYDLODEOH�RQ�D�����[������JULG��DSSUR[LPDWHO\���[���NP�� IURP�WKH�(XURSHDQ�/DQG�8VH'DWDEDVH��9DULRXV�HOHPHQWV�RI�WKH�PRGHO�DUH�XQGHU�IXUWKHU�GHYHORSPHQW��7KHFXUUHQW VWDWH�RI�WKH�DUW�FDQ�EH�IRXQG�LQ�LQWHUQDO�WHVW�UHSRUWV��7KHVH�LQFOXGHFRPSDULVRQV�RI�PRGHOOLQJ�UHVXOWV�ZLWK�PHDVXUHPHQWV�DQG�ZLWK�UHVXOWV�REWDLQHGIURP�RWKHU�PRGHOV��([DPLQDWLRQ�RI�WKH�HIIHFWV�RI��IRU�H[DPSOH��YDULRXV�PL[LQJOD\HU�KHLJKWV��JULG�UHILQHPHQWV�DQG�FKHPLFDO�PHFKDQLVPV�DUH�DOVR�LQFOXGHG���$WSUHVHQW��(8526�LV�RQH�RI�D�QXPEHU�RI�PRGHOV�EHLQJ�VWXGLHG�LQ�LQWHUQDWLRQDOFRPSDUDWLYH�DQG�YDOLGDWLRQ�VWXGLHV�IRU�R]RQH�DQG�30���
6FHQDULRV2]RQH�FRQFHQWUDWLRQV�ZHUH�FDOFXODWHG�IRU�WZR�HPLVVLRQ�VFHQDULRV�IRU�WKH1HWKHUODQGV�LQ������DQG�RQH�VFHQDULR�IRU�IRUHLJQ�HPLVVLRQV�LQ�������7KH�HPLVVLRQVFHQDULRV�IRU�WKH�1HWKHUODQGV�FRPSULVH�WKH�1(33��VFHQDULR��9520������E���EDVHGRQ WKH�QDWLRQDO�HPLVVLRQ�WDUJHWV�LQ�WKH�)RXUWK�1DWLRQDO�(QYLURQPHQWDO�3ROLF\�3ODQ�1(33����DQG�WKH�1DWLRQDO�(PLVVLRQV�&HLOLQJV��1(&��VFHQDULR��7DEOH�������,Q�WKH1(33��VFHQDULR�WKH�1HWKHUODQGV�DLPV�WR�UHGXFH�12[ DQG�92&�HPLVVLRQV�E\�PRUHWKDQ�ZKDW�LV�OHJDOO\�UHTXLUHG�XQGHU�WKH�(8�1(&�GLUHFWLYH��7KH�PRGHO�DSSOLHV�WKH�����1(&�VFHQDULR�WR�DOO�WKH�(8�PHPEHU�VWDWHV�LQYROYHG�DQG�WKH�*RWKHQEXUJ3URWRFRO�WR�DOO�RWKHU�FRXQWULHV��7KH�1(33��DQG�1(&�VFHQDULRV�FRQWDLQ�HPLVVLRQWRWDOV�SHU�FRXQWU\�IRU�12[� 92&�DQG�RWKHU�FRPSRQHQWV��ZKLFK�DUH�GLYLGHG�DQGDVVLJQHG�WR�WKH�YDULRXV�WDUJHW�VHFWRUV�LQ�WKH�VDPH�SURSRUWLRQV�DV�LQ�WKH�FXUUHQWVLWXDWLRQ��2WKHU�SRVVLEOH�GLYLVLRQV�RI�WKH�FRXQWU\�WRWDOV�EHWZHHQ�WKH�WDUJHW�VHFWRUVZHUH QRW�H[SORUHG�LQ�WKH�VFHQDULR�VWXGLHV��KRZHYHU��WKLV�DVSHFW�ZLOO�EH�GLVFXVVHGODWHU��VHFWLRQ������
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7DEOH������1DWLRQDO�HPLVVLRQ�VFHQDULRV�XVHG�LQ�WKH�PRGHO�WRIRUHFDVW�R]RQH�OHYHOV�LQ�WKH�1HWKHUODQGV�LQ������
(PLVVLRQV��>NWRQ@&RPSRQHQW 1(33��VFHQDULR 1(&�VFHQDULR

12[ ��� ���
92& ��� ���

0HWHRURORJLFDO�GDWD7KH�FKRLFH�RI�PHWHRURORJLFDO�GDWD�XVHG�LQ�WKH�PRGHO�LV�DOVR�YHU\�LPSRUWDQWEHFDXVH�PHWHRURORJLFDO�FRQGLWLRQV�KDYH�D�KLJKO\�VLJQLILFDQW�LQIOXHQFH�RQ�WKHIRUPDWLRQ�RI�R]RQH��7R�LOOXVWUDWH�WKLV�HIIHFW�ZH�SUHVHQW�WKH�PRGHO�FDOFXODWLRQV�IRU�����XQGHU�WKH�1(&�VFHQDULR��XVLQJ�DYHUDJH�DQG�KLJKO\�XQIDYRXUDEOHPHWHRURORJLFDO�GDWD�� $YHUDJH�PHWHRURORJLFDO�GDWD��WKH�PHWHRURORJLFDO�GDWD�IRU������DUHUHSUHVHQWDWLYH�IRU�DYHUDJH�FRQGLWLRQV��WKH�VXPPHU�WHPSHUDWXUHV�DQG�QXPEHURI KRXUV�RI�VXQVKLQH�ZHUH�MXVW�XQGHU�WKH�ORQJ�WHUP�DYHUDJH�� +LJKO\�XQIDYRXUDEOH�PHWHRURORJLFDO�GDWD�������ZDV�FKDUDFWHULVHG�E\�KLJKO\XQIDYRXUDEOH�PHWHRURORJLFDO�FRQGLWLRQV��L�H��FRQGLWLRQV�OHDGLQJ�WR�D�KLJK�UDWHRI R]RQH�IRUPDWLRQ���7KLV�\HDU�KDG�RQH�RI�WKH�ZDUPHVW�VXPPHUV�RI�WKH���WKFHQWXU\��ZLWK�DQ�H[WUHPHO\�VXQQ\�DQG�KRW�-XO\�
(IIHFW�RI�PHWHRURORJ\�� :KHQ�KLJKO\�XQIDYRXUDEOH�PHWHRURORJLFDO�FRQGLWLRQV�ZHUH�XVHG��WKH�PRGHOJHQHUDWHG�H[FHHGDQFHV�RI�WKH�WDUJHW�YDOXH�����GD\V��IRU�WKH�SURWHFWLRQ�RIKXPDQ�KHDOWK�LQ�WKH�VRXWK�HDVW�RI�WKH�1HWKHUODQGV��$QQH[�'��)LJXUH�'���� 1R�H[FHHGDQFHV�RI�WKLV�WDUJHW�YDOXH�DUH�H[SHFWHG�ZKHQ�DYHUDJH�PHWHRURORJLFDOFRQGLWLRQV�DUH�XVHG�LQ�WKH�PRGHO��$QQH[�'��)LJXUH�'���� 8QGHU�KLJKO\�XQIDYRXUDEOH�PHWHRURORJLFDO�FRQGLWLRQV�WKH�DYHUDJH�QXPEHU�RIGD\V��ZLWK�PD[����K�2� !�����J�P�� LQ�WKH�1HWKHUODQGV�LV�WKUHH�WLPHV�ODUJHUWKDQ�XQGHU�DYHUDJH�PHWHRURORJLFDO�FRQGLWLRQV�� 8QGHU�KLJKO\�XQIDYRXUDEOH�PHWHRURORJLFDO�FRQGLWLRQV�WKH�DYHUDJH�$27���LQWKH 1HWKHUODQGV�LV�WZR�WLPHV�ODUJHU�WKDQ�XQGHU�DYHUDJH�FRQGLWLRQV��QRWLOOXVWUDWHG��
,Q FDOFXODWLQJ�R]RQH�FRQFHQWUDWLRQV�IRU������RQH�KDV�WR�WDNH�WKH�UHTXLUHPHQW�LQWRFRQVLGHUDWLRQ�WKDW����DQG���\HDU�DYHUDJH�R]RQH�FRQFHQWUDWLRQV�KDYH�WR�EHFDOFXODWHG�WR�HQVXUH�FRPSOLDQFH�ZLWK�WKH�WDUJHW�YDOXHV�IRU�WKH�SURWHFWLRQ�RIKXPDQ�KHDOWK�DQG�YHJHWDWLRQ��VHFWLRQ�������7KLV�KDV�EHHQ�GRQH�XVLQJFRPELQDWLRQV�RI�WKH�PHWHRURORJLFDO�FRQGLWLRQV�IRU������DQG�������DV�GHVFULEHGEHORZ�� 7KUHH�\HDU�DYHUDJH��D�FRPELQDWLRQ�RI�RQH�\HDU�RI�DYHUDJH�PHWHRURORJLFDOFRQGLWLRQV�DQG�WZR�\HDUV�RI�KLJKO\�XQIDYRXUDEOH�PHWHRURORJLFDO�FRQGLWLRQV�� )LYH�\HDU�DYHUDJH��D�FRPELQDWLRQ�RI�WZR�\HDUV�RI�DYHUDJH�PHWHRURORJLFDOFRQGLWLRQV�DQG�WKUHH�\HDUV�RI�KLJKO\�XQIDYRXUDEOH�PHWHRURORJLFDO�FRQGLWLRQV�
,PSRUWDQW�QRWH�%RWK�PHWHRURORJLFDO�FRPELQDWLRQV�DUH�VR�H[WUHPH�WKDW�WKH\�DUH�XQOLNHO\�WRDFWXDOO\ RFFXU��,W�IROORZV��WKHUHIRUH��WKDW�R]RQH�FRQFHQWUDWLRQV�FDOFXODWHG�XVLQJWKHVH�FRPELQDWLRQV�ZLOO�SURGXFH�D�ZRUVW�FDVH�SLFWXUH�RI�WKH�VLWXDWLRQ�LQ������
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���� $VVHVVPHQW�IUDPHZRUN
7DUJHW�YDOXHV�DQG�ORQJ�WHUP�REMHFWLYHV7KH�WKLUG�(8�GDXJKWHU�GLUHFWLYH��(8������D��SURYLGHV�D�VHW�RI�VWDQGDUGV�IRUDVVHVVLQJ�DPELHQW�DLU�TXDOLW\�IRU�R]RQH��7KH�GLUHFWLYH�VHWV�WDUJHW�YDOXHV��ORQJ�WHUPREMHFWLYHV�DQG�DQ�LQIRUPDWLRQ�DQG�DOHUW�WKUHVKROG��7KH�WDUJHW�YDOXHV�PXVW��DV�IDUDV SRVVLEOH��EH�DFKLHYHG�LQ�������VHH�7DEOH�������7KH�EHQFKPDUN�\HDU�IRU�WKH�ORQJ�WHUP REMHFWLYHV�LV�������VHH�7DEOH������
7KH�$27���WDNHV�DFFRXQW�RI�ERWK�WKH�H[FHHGDQFH�RI�WKH�����J�P� WKUHVKROG�YDOXH� ���SSE��DQG�WKH�GXUDWLRQ�RI�H[FHHGDQFH��XVLQJ�RQO\�WKH�RQH�KRXU�YDOXHVPHDVXUHG�GDLO\�EHWZHHQ�������DQG�������&HQWUDO�(XURSHDQ�7LPH�
7DEOH������7DUJHW�YDOXHV�FRQWDLQHG�LQ�WKH�WKLUG�GDXJKWHU�GLUHFWLYH�
7\SH�RI�VWDQGDUG 2EMHFWLYH� 6WDQGDUG 6WDUWLQJ�GDWH
0D[LPXP�GDLO\���KRXU�DYHUDJH + �����J�P� QRW�WR�EH�H[FHHGHG�RQ�PRUHWKDQ����GD\V�SHU�FDOHQGDU�\HDU�DYHUDJHGRYHU�WKUHH�\HDUV

� -DQXDU\�����

$27����FDOFXODWHGIURP���KRXU�YDOXHVIURP�0D\�WR�-XO\
9 ��������J�P��
 K�DYHUDJHG�RYHU�ILYH\HDUV � -DQXDU\�����

� +��IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK��$SSOLHV�HYHU\ZKHUH�LQ�WKH�1HWKHUODQGV�9��IRU�WKH�SURWHFWLRQ�RI�YHJHWDWLRQ��'RHV�QRW�DSSO\�WR�XUEDQ�DUHDV��EXW�GRHV�DSSO\�WR�VXEXUEDQ�UXUDO�DQG�UXUDO�EDFNJURXQG�DUHDV�
7DEOH������/RQJ�WHUP�REMHFWLYHV�FRQWDLQHG�LQ�WKH�WKLUG�GDXJKWHU�GLUHFWLYH�
7\SH�RI�VWDQGDUG 2EMHFWLYH� 6WDQGDUG0D[LPXP�GDLO\���KRXU�DYHUDJH + �����J�P�

$27����FDOFXODWHGIURP���KRXU�YDOXHVIURP�0D\�WR�-XO\
9 �������J�P��
 K

� +��IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�� 9��IRU�WKH�SURWHFWLRQ�RI�YHJHWDWLRQ�
,I�WKH�LQIRUPDWLRQ�RU�DOHUW�WKUHVKROG�IRU�R]RQH��VHH�7DEOH������LV�H[FHHGHG��RU�LIH[FHHGDQFH�LV�SUHGLFWHG��WKH�SRSXODWLRQ�PXVW�EH�SURYLGHG�ZLWK�D�PLQLPXP�RILQIRUPDWLRQ��LQFOXGLQJ�WKH�REVHUYHG�H[FHHGDQFH��WKH�IRUHFDVW�IRU�WKH�IROORZLQJGD\�DQG�VSHFLILFDWLRQ�RI�WKH�VHQVLWLYH�SRSXODWLRQ�JURXSV�DW�ULVN��'HWDLOHGDUUDQJHPHQWV�KDYH�EHHQ�PDGH�IRU�WKH�KRXUO\�PRQLWRULQJ�RI�H[FHHGDQFH�RI�WKHVHWKUHVKROGV�DQG�WKH�SURYLVLRQ�RI�VDWLVIDFWRU\�LQIRUPDWLRQ��DQG�KDYH�EHHQ�SXW�LQWRHIIHFW�XQGHU�WKH�6PRJ�UHJXODWLRQ�RI�������9520������D��
7DEOH������,QIRUPDWLRQ�DQG�DOHUW�WKUHVKROGV�FRQWDLQHG�LQ�WKH�WKLUG�GDXJKWHU�GLUHFWLYH�
7\SH�RI�VWDQGDUG 2EMHFWLYH� 6WDQGDUG 6WDUWLQJ�GDWH
,QIRUPDWLRQWKUHVKROG + �����J�P� 6HSWHPEHU�����
$OHUW�WKUHVKROG + �����J�P� 6HSWHPEHU�����

� +��IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�
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=RQHV�DQG�DJJORPHUDWLRQV7KH�DLU�TXDOLW\�LQ�D�FRXQWU\�PXVW�EH�GHVFULEHG�LQ�]RQHV�DQG�DJJORPHUDWLRQV���7KHGLYLVLRQ�LQWR�]RQHV�DQG�DJJORPHUDWLRQV�DOORZV�IRU�D�PRUH�VSHFLILF�GHVFULSWLRQ�DQGPDQDJHPHQW�RI�WKH�DLU�TXDOLW\�LQ�WKDW�DUHD��7KH�1HWKHUODQGV�ZDV�GLYLGHG�LQWR�DQXPEHU�RI�]RQHV�DQG�DJJORPHUDWLRQV�LQ�WKH�SUHOLPLQDU\�DVVHVVPHQW�IRU�WKH�ILUVWGDXJKWHU�GLUHFWLYH��)LJXUH������7DEOH������9DQ�%UHXJHO�DQG�%XLMVPDQ��������

)LJXUH������=RQHV�DQG�DJJORPHUDWLRQV�LQ�WKH�1HWKHUODQGV�
7KH�IROORZLQJ�FULWHULD�ZHUH�XVHG�ZKHQ�GHWHUPLQLQJ�WKH�QXPEHU�DQG�ERXQGDULHVRI�WKH�]RQHV�DQG�DJJORPHUDWLRQV�LQ�WKH�1HWKHUODQGV�� 7KH�ERXQGDULHV�IROORZ�WKH�ERUGHUV�RI�WKH�ORFDO�DLU�TXDOLW\�DXWKRULWLHV�UHVSRQVLEOH�IRU�WDNLQJ�PHDVXUHV�WR�SUHYHQW�H[FHHGDQFHV�RI�WKH�DLU�TXDOLW\VWDQGDUGV�LQ�WKHLU�DUHDV�� $GMDFHQW�DUHDV�ZLWK�FRPSDUDEOH�DLU�TXDOLW\�VKRXOG�EH�FRPELQHG�ZKHUHSRVVLEOH�EHFDXVH�PHDVXUHV�PXVW�EH�FRRUGLQDWHG�WR�EH�HIIHFWLYH��7KH�DLU�TXDOLW\LQ RQH�]RQH�PD\�GHSHQG�RQ�WKH�DLU�TXDOLW\�LQ�DQRWKHU�]RQH�LI�WKH�GLVSHUVDO�RISROOXWDQWV�DFURVV�D�ERUGHU�KDV�D�VXEVWDQWLDO�LPSDFW�RQ�ORFDO�DLU�TXDOLW\�RU�LIDUHDV KDYH�WKH�VDPH�VRXUFH�FKDUDFWHULVWLFV�DQG�RU�GHQVLWLHV�� $OO�WKH�YDULRXV�OLPLW�YDOXHV�DQG�DVVHVVPHQW�WKUHVKROGV�IRU�SROOXWDQWV�LQ�WKH�(8GDXJKWHU�GLUHFWLYHV�VKRXOG�EH�FRQVLGHUHG�ZKHQ�GHILQLQJ�]RQHV��7KLV�ZLOOLPSURYH�WKH�FKDQFHV�RI�FRPSLOLQJ�D�FOHDU�RYHUDOO�SLFWXUH�RI�DLU�TXDOLW\��,W�DOVRPDNHV�UHSRUWLQJ�PRUH�HIILFLHQW�E\�UHGXFLQJ�WKH�QXPEHU�RI�]RQHV�� 6FLHQWLILF�FRQVLGHUDWLRQV�DORQH�GR�QRW�GHWHUPLQH�WKH�GLYLVLRQ�LQWR�]RQHV��ZKLFKPXVW�EH�DV�SUDFWLFDO�DQG�FRQYHQLHQW�DV�SRVVLEOH�
$ JOREDO�YLHZ�RI�WKH�DLU�TXDOLW\�IRU�R]RQH�URXJKO\�VKRZV�D�JUDGLHQW�ZLWKLQFUHDVLQJ�R]RQH�FRQFHQWUDWLRQV�IURP�WKH�QRUWK�WR�WKH�VRXWK��VHH�VHFWLRQ�������7KLVLQIRUPDWLRQ��WRJHWKHU�ZLWK�WKH�FULWHULD�PHQWLRQHG�DERYH��LV�WKH�UHDVRQ�IRUGLYLGLQJ WKH�1HWKHUODQGV�XS�LQWR�WKH�VDPH�]RQHV�DQG�DJJORPHUDWLRQV�IRU�R]RQH�DVWKRVH�HVWDEOLVKHG�XQGHU�WKH�ILUVW�DQG�VHFRQG�GDXJKWHU�GLUHFWLYHV��)LJXUH������7DEOH�����

Zone North

Zone Middle

Zone South

Agglomerations

Province borders

Heerlen/

Kerkrade

Eindhoven

Rotterdam

/Dordrecht

Utrecht

The Hague/

Leiden

Amsterdam/

Haarlem
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7DEOH������=RQHV�LQ�WKH�1HWKHUODQGV��&%6��������
1R� =RQH 3URYLQFHV 3RSXODWLRQ�

�[������
� 1RUWK *URQLQJHQ��)ULHVODQG��'UHQWKH��2YHULMVVHO�)OHYRODQG � ����

� 0LGGOH *HOGHUODQG��8WUHFKW��1RRUG�+ROODQG��=XLG�+ROODQG � ����

� 6RXWK /LPEXUJ��1RRUG�%UDEDQW��=HHODQG ������
� 7KH�SRSXODWLRQV�RI�WKH�DJJORPHUDWLRQV�DUH�QRW�LQFOXGHG�LQ�WKH�SRSXODWLRQ�ILJXUHV�IRU�WKH�]RQHV�VHH�DOVR�7DEOH�����
7KH�QXPEHU�DQG�ORFDWLRQ�RI�WKH�DJJORPHUDWLRQV�DUH�EDVHG�RQ�WKH�VSDWLDOGLVWULEXWLRQ�RI�WKH�SRSXODWLRQ�GHQVLW\�RQ�D�VFDOH�RI��[��NP�� $�FRQWLQXRXV�DUHDZLWK�D�SRSXODWLRQ�GHQVLW\�JUHDWHU�WKDQ�����LQKDELWDQWV�SHU�NP� ZDV�QRPLQDWHG�DVDQ DJJORPHUDWLRQ�LI�WKH�WRWDO�SRSXODWLRQ�RI�WKH�DUHD�ZDV�DERYH����������,Q�WKH1HWKHUODQGV�WKLV�UHVXOWV�LQ�VL[�DJJORPHUDWLRQV��7DEOH�������7KH�SRSXODWLRQ�RI+HHUOHQ�.HUNUDGH�LV�MXVW�EHORZ����������EXW�LQ�YLHZ�RI�LWV�ORFDWLRQ��DWUDQVERXQGDU\�XUEDQ�DUHD��DQG�WKH�GHPRJUDSKLF�WUHQGV��LW�ZDV�GHFLGHG�WRGHVLJQDWH�+HHUOHQ�.HUNUDGH�DV�DQ�DJJORPHUDWLRQ�
7DEOH������$JJORPHUDWLRQV�LQ�WKH�1HWKHUODQGV��&%6��������
1R� 8UEDQFHQWUH 0XQLFLSDOLWLHV 3RSXODWLRQ�[������
� $PVWHUGDP�+DDUOHP $PVWHUGDP��$DOVPHHU��$PVWHOYHHQ��8LWKRRUQ��2XGHU$PVWHO���'LHPHQ��=DDQVWDG��+HHPVNHUN��%HYHUZLMN��9HOVHQ�+DDUOHP��%ORHPHQGDDO���=DQGYRRUW��+HHPVWHGH�%HQQHEURHN��+DDUOHPPHUOLHGH�DQG�6SDDUQHZRXGH�+DDUOHPPHUPHHU

�����

� 5RWWHUGDP�'RUGUHFKW 5RWWHUGDP��6FKLHGDP��9ODDUGLQJHQ��0DDVVOXLV��5R]HQEXUJ�6SLMNHQLVVH��$OEUDQGVZDDUG��&DSHOOH�D�G�,-VVHO��5LGGHUNHUN�%DUHQGUHFKW��+HHUMDQVGDP��=ZLMQGUHFKW��+HQGULN�LGR�$PEDFKW��'RUGUHFKW��3DSHQGUHFKW��6OLHGUHFKW

�����

� 7KH�+DJXH�/HLGHQ 7KH�+DJXH��0RQVWHU��Vp*UDYHQ]DQGH��1DDOGZLMN��'H�/LHU�0DDVODQG��6FKLSOXLGHQ��:DWHULQJHQ��'HOIW��5LMVZLMN�/HLGVFKHQGDP�DQG�9RRUEXUJ��:DVVHQDDU��9RRUVFKRWHQ�/HLGHQ��2HJVWJHHVW��.DWZLMN��9DONHQEXUJ��5LMQVEXUJ�/HLGHUGRUS

�����

� 8WUHFKW 8WUHFKW��+RXWHQ��1LHXZHJHLQ��,-VVHOVWHLQ��0DDUVVHQ�9OHXWHQ�'H�0HHUQ ���
� (LQGKRYHQ (LQGKRYHQ��%HVW��9HOGKRYHQ��*HOGURS��0LHUOR��1XHQHQ�*HUZHQ�DQG��1HGHUZHWWHQ��+HOPRQG ���
� +HHUOHQ�.HUNUDGH +HHUOHQ��.HUNUDGH��/DQGJUDDI��%UXQVVXP��9RHUHQGDDO��1XWK ���

7KH�1HWKHUODQGV�KDV�D�KLJK�SRSXODWLRQ�GHQVLW\�DQG�FRQWDLQV�PDQ\�XUEDQ�DUHDVZLWKLQ D�UHODWLYHO\�VPDOO�WHUULWRU\��7KH�]RQHV�DOVR�LQFOXGH�XUEDQ�DUHDV�RXWVLGH�WKHGHVLJQDWHG�DJJORPHUDWLRQV��)LJXUH�������ZKLFK�PHDQV�WKDW�D�PRUH�UHILQHGDSSURDFK LV�UHTXLUHG�ZKHQ�GHVFULELQJ�DPELHQW�DLU�TXDOLW\�LQ�WKH�]RQHV��)LUVW��WKHDLU TXDOLW\�LQ�WKH�UHJLRQDO��UXUDO��SDUW�RI�WKH�]RQH��WKH�ODUJHVW�DUHD��LV�GHWHUPLQHG�&RQVLGHUDWLRQ�LV�WKHQ�JLYHQ�WR�WKH�XUEDQ�DUHDV�LQ�WKH�]RQH��ZKHUH�WKH�DLU�TXDOLW\
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IRU�R]RQH�LV�JHQHUDOO\�VOLJKWO\�EHWWHU��VHH�VHFWLRQ�������7KH�(8�GLUHFWLYH�UHTXLUHVWKHVH�DUHDV�WR�EH�H[DPLQHG�VHSDUDWHO\�EHFDXVH�RI�WKH�H[SRVXUH�SRWHQWLDO�RI�KLJKSRSXODWLRQ�GHQVLWLHV�WR�R]RQH�

0 − 100

100 − 500

500 − 2500

2500 − 5000

> 5000

0 − 100

100 − 500

500 − 2500

2500 − 5000

> 5000

)LJXUH������3RSXODWLRQ�GHQVLWLHV�LQ�WKH�1HWKHUODQGV�H[SUHVVHG�DV�QXPEHUV�RI�LQKDELWDQWV�SHUNP���&%6��������
$VVHVVPHQW�RI�R]RQH�FRQFHQWUDWLRQV�LQ�DPELHQW�DLU7KH�IUDPHZRUN�GLUHFWLYH�DQG�WKH�WKLUG�GDXJKWHU�GLUHFWLYH�VWDWH�WKDW�WKH�GHJUHH�RIPRQLWRULQJ�UHTXLUHG�LQ�]RQHV�DQG�DJJORPHUDWLRQV�ZLOO�GHSHQG�RQ�ZKHWKHU�WKHR]RQH�FRQFHQWUDWLRQV�DUH�KLJKHU�RU�ORZHU�WKDQ�WKH�ORQJ�WHUP�REMHFWLYH�
� 5HJLPH����XVHG�ZKHQ��R]RQH�FRQFHQWUDWLRQV�LQ�]RQHV�DQG�DJJORPHUDWLRQV�KDYHH[FHHGHG�D�ORQJ�WHUP�REMHFWLYH�GXULQJ�DQ\�RI�WKH�SUHYLRXV�ILYH�\HDUV�RIPHDVXUHPHQW��&RQWLQXRXV�PHDVXUHPHQW�DW�D�QXPEHU�RI�IL[HG�VLWHV�LVPDQGDWRU\��7KH�QXPEHU�RI�VDPSOLQJ�SRLQWV�GHSHQGV�RQ�WKH�W\SH�RI�DUHD�tZKHWKHU�LW�LV�D�]RQH�RU�DQ�DJJORPHUDWLRQ�t�DQG�WKH�SRSXODWLRQ�VL]H��VHH�7DEOH�����
� 5HJLPH����XVHG�ZKHQ��R]RQH�FRQFHQWUDWLRQV�LQ�]RQHV�DQG�DJJORPHUDWLRQVKDYHQpW�H[FHHGHG�D�ORQJ�WHUP�REMHFWLYH�GXULQJ�DQ\�RI�WKH�SUHYLRXV�ILYH�\HDUV�RIPHDVXUHPHQW���7KH�QXPEHU�RI�VDPSOLQJ�SRLQWV�IRU�R]RQH�PXVW��LQ�FRPELQDWLRQZLWK�RWKHU�PHDQV�RI�VXSSOHPHQWDU\�DVVHVVPHQW�VXFK�DV�DLU�TXDOLW\�PRGHOV�DQGQLWURJHQ�GLR[LGH�PHDVXUHPHQWV�LQ�WKH�VDPH�SODFH��EH�VXIILFLHQWO\�ODUJH�IRUH[DPLQLQJ�WKH�WUHQG�RI�R]RQH�SROOXWLRQ�DQG�FKHFNLQJ�FRPSOLDQFH�ZLWK�WKHORQJ�WHUP�REMHFWLYHV��7KH�QXPEHU�RI�IL[HG�FRQWLQXRXV�VDPSOLQJ�SRLQWV�PD\�EHUHGXFHG�WR�RQH�WKLUG�RI�WKH�QXPEHU�VSHFLILHG�LQ�7DEOH�����
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7DEOH������0LQLPXP�QXPEHU�RI�VDPSOLQJ�SRLQWV�LQ�]RQHV�DQG�DJJORPHUDWLRQV�ZKHUHPHDVXUHPHQWV�DUH�WKH�VROH�VRXUFH�RI�LQIRUPDWLRQ��(8������D���
3RSXODWLRQ�RI�WKH]RQH�DJJORPHUDWLRQ =RQH�VXEXUEDQ�DQG��UXUDO�� $JJORPHUDWLRQ�XUEDQ�DQG�VXEXUEDQ��

,Q�WKRXVDQGV 1XPEHU�RI�VDPSOLQJ�SRLQWV
�t��� � ����t��� � ����t���� � �����t���� � �����t���� � �����t���� � �����t���� � �!���� ��DGGLWLRQDO�VDPSOLQJ�SRLQWSHU���PLOOLRQ�LQKDELWDQWV � DGGLWLRQDO�VDPSOLQJSRLQW�SHU���PLOOLRQLQKDELWDQWV

��12� FRQFHQWUDWLRQV�VKRXOG�DOVR�EH�PHDVXUHG�E\�DW�OHDVW�����RI�WKH�VDPSOLQJ�SRLQWV�LQ�HDFK�]RQHRU�DJJORPHUDWLRQ��(DFK�PHPEHU�VWDWH�VKRXOG�KDYH�DW�OHDVW�RQH�RSHUDWLRQDO�VDPSOLQJ�SRLQW�IRUFROOHFWLQJ�GDWD�RQ�FRQFHQWUDWLRQV�RI�YRODWLOH�RUJDQLF�K\GURFDUERQV�
� $W�OHDVW�RQH�VDPSOLQJ�SRLQW��LQ�VXEXUEDQ�DUHDV�ZKHUH�WKH�KLJKHVW�H[SRVXUH�RI�WKH�SRSXODWLRQ�LVOLNHO\�WR�RFFXU��,Q�DJJORPHUDWLRQV�DW�OHDVW�����RI�WKH�VDPSOLQJ�SRLQW�VKRXOG�EH�LQ�VXEXUEDQ�DUHDV�
8UEDQ��VXEXUEDQ��UXUDO�DQG�UXUDO�EDFNJURXQG�DUHDV7KH�WKLUG�GDXJKWHU�GLUHFWLYH�RQ�R]RQH�GLVWLQJXLVKHV�PRQLWRULQJ�VWDWLRQV�LQWRXUEDQ��VXEXUEDQ��UXUDO�DQG�UXUDO�EDFNJURXQG�DUHDV��7KHVH�VWDWLRQ�W\SHV�DUHGHVFULEHG�EHORZ�
8UEDQ��2EMHFWLYH SURWHFWLRQ�RI�KXPDQ�KHDOWK�5HSUHVHQWV D�IHZ�NP�

/RFDWLRQ LQ�XUEDQ�DUHDV�ZKHUH�WKH�SRSXODWLRQ�GHQVLW\�DQG�R]RQHFRQFHQWUDWLRQV�DUH�UHODWLYHO\�KLJK6XEXUEDQ��2EMHFWLYH SURWHFWLRQ�RI�KXPDQ�KHDOWK�DQG�YHJHWDWLRQ�5HSUHVHQWV VRPH�WHQV�RI�NP�

/RFDWLRQ DW�D�FHUWDLQ�GLVWDQFH�IURP�WKH�DUHD�RI�PD[LPXPHPLVVLRQV�RQ�WKH�SHULSKHU\�RI�WKH�XUEDQDUHD�DJJORPHUDWLRQ��ZKHUH�WKH�SRSXODWLRQ�RUYHJHWDWLRQ�PD\�EH�H[SRVHG�GLUHFWO\�RU�LQGLUHFWO\�WR�WKHKLJKHVW�FRQFHQWUDWLRQV�RI�R]RQH5XUDO��2EMHFWLYH SURWHFWLRQ�RI�KXPDQ�KHDOWK�DQG�YHJHWDWLRQ�5HSUHVHQWV D�IHZ�KXQGUHG�NP�

/RFDWLRQ DQ�DUHD�RXWVLGH�XUEDQ�DUHDV�DQG�DJJORPHUDWLRQV�DQGEH\RQG�WKH�LQIOXHQFH�RI�ORFDO�HPLVVLRQV��ZKHUH�WKHSRSXODWLRQ��FURSV�DQG�QDWXUDO�HFRV\VWHPV�DUH�H[SRVHGWR�R]RQH�FRQFHQWUDWLRQV�RQ�WKH�VXEUHJLRQDO�VFDOH�5XUDO�EDFNJURXQG��2EMHFWLYH SURWHFWLRQ�RI�YHJHWDWLRQ�DQG�KXPDQ�KHDOWK�5HSUHVHQWV D�IHZ�WKRXVDQG�NP�

/RFDWLRQ DUHDV�IDU�UHPRYHG�IURP�XUEDQ�DQG�LQGXVWULDO�DUHDV��DQGORFDO�HPLVVLRQ�VRXUFHV��SRSXODWLRQ�GHQVLW\�LV�ORZHU�EXWWKHUH�DUH�QDWXUDO�HFRV\VWHPV�
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��� 5HVXOWV
7KLV�FKDSWHU�SURYLGHV�DQ�RYHUYLHZ�RI�PHDVXUHG�DQG�PRGHOOHG�R]RQHFRQFHQWUDWLRQV�LQ�WKH�1HWKHUODQGV�LQ�UHODWLRQ�WR�WDUJHW�YDOXHV�DQG�ORQJ�WHUPREMHFWLYHV�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�DQG�YHJHWDWLRQ��0DSV�DQG�D�WUHQGILJXUH�RI�R]RQH�JLYH�D�JHQHUDO�RYHUYLHZ�RI�WKH�VSDWLDO�DQG�WHPSRUDO�YDULDELOLW\�RIR]RQH�FRQFHQWUDWLRQV�LQ�WKH�1HWKHUODQGV��7KH�R]RQH�PHDVXUHPHQWV�RI������WR�����DUH�SUHVHQWHG��7KH\�ZLOO�EH�XVHG�IRU�WKH�SUHOLPLQDU\�DVVHVVPHQW�LQ�WKH�QH[WFKDSWHU���0RGHOOLQJ�UHVXOWV�VKRZ�WKH�IRUHFDVW�IRU�R]RQH�FRQFHQWUDWLRQV�LQ������7KH�UHVXOWV�ZLOO�EH�XVHG�LQ�WKH�QH[W�FKDSWHU�WR�LQGLFDWH�WKH�H[WHQW�WR�ZKLFK�WKH1HWKHUODQGV�FRXOG�FRPSO\�ZLWK�WKH�WDUJHW�YDOXHV�LQ������

���� 2]RQH�LQ�WKH�1HWKHUODQGV
2]RQH�FRQFHQWUDWLRQ�PDSV7KH�PDS�RI�WKH�1HWKHUODQGV�LQ�)LJXUH�����VKRZV�WKH�H[FHHGDQFH�RI�WKH�VWDQGDUGIRU WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�LQ�������WKH�QXPEHU�RI�GD\V�LQ�ZKLFK�WKHPD[LPXP�GDLO\���KRXU�DYHUDJH�R]RQH�FRQFHQWUDWLRQ�H[FHHGHG������J�P�� 7KHDYHUDJH�DQG�PD[LPXP�QXPEHU�RI�GD\V�ZHUH����DQG�����UHVSHFWLYHO\��7KH�WDUJHWYDOXH RI����GD\V�KDV�QRW�EHHQ�H[FHHGHG���7KH�PDS�RI�WKH�1HWKHUODQGV�LQ�)LJXUH����VKRZV�$27���YDOXHV�LQ�������WKH�VWDQGDUG�IRU�WKH�SURWHFWLRQ�RI�YHJHWDWLRQ��7KHDYHUDJH�DQG�PD[LPXP�$27���YDOXHV�ZHUH������DQG���������J�P�
K�UHVSHFWLYHO\���7KH�WDUJHW�YDOXH�RI���������J�P�
K�KDV�QRW�EHHQ�H[FHHGHG��7KHPDSV�DUH�EDVHG�RQ�LQWHUSRODWHG�GDWD�IURP�UHJLRQDO�R]RQH�VDPSOLQJ�SRLQWV�+DPPLQJK�HW�DO���������

)LJXUH������1XPEHU�RI�GD\V�LQ������LQZKLFK�WKH�PD[LPXP���KRXU�DYHUDJHR]RQH�FRQFHQWUDWLRQ�H[FHHGHG�����J�P��

)LJXUH������$27���LQ������
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7KH�PDS�RI�WKH�1HWKHUODQGV�LQ�)LJXUH�����VKRZV�WKH�H[FHHGDQFH�RI�WKH�VWDQGDUGIRU WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�DYHUDJHG�RYHU�WKH�SHULRG������������WKHQXPEHU�RI�GD\V�LQ�ZKLFK�WKH�PD[LPXP�GDLO\���KRXU�DYHUDJH�R]RQH�FRQFHQWUDWLRQH[FHHGHG������J�P�� 7KH�DYHUDJH�DQG�PD[LPXP�QXPEHU�RI�GD\V�ZHUH����DQG����UHVSHFWLYHO\��7KH�WDUJHW�YDOXH�RI����GD\V�KDV�QRW�EHHQ�H[FHHGHG���7KH�PDS�RI�WKH1HWKHUODQGV�LQ�)LJXUH�����VKRZV�$27���YDOXHV�DYHUDJHG�RYHU�WKH�SHULRG������������WKH�VWDQGDUG�IRU�WKH�SURWHFWLRQ�RI�YHJHWDWLRQ��7KH�DYHUDJH�DQG�PD[LPXP$27���YDOXHV�ZHUH�������DQG���������J�P�
K��UHVSHFWLYHO\���7KH�WDUJHW�YDOXH�RI��������J�P�
K�KDV�QRW�EHHQ�H[FHHGHG�

)LJXUH������1XPEHU�RI�GD\V�LQ�ZKLFKWKH�PD[LPXP���KRXU�DYHUDJH�R]RQHFRQFHQWUDWLRQ�H[FHHGHG������J�P�

DYHUDJHG�RYHU�WKH�SHULRG�����������

)LJXUH������$27���DYHUDJHG�RYHU�WKHSHULRG�����������

,Q�JHQHUDO��KLJK�FRQFHQWUDWLRQV�RI�R]RQH�RFFXU�PRUH�IUHTXHQWO\�LQ�WKH�VRXWK�HDVW1HWKHUODQGV�WKDQ�LQ�WKH�QRUWK�DQG�WKH�5DQGVWDG��7KH�KLJK�R]RQH�FRQFHQWUDWLRQVLQ WKH�VRXWK�HDVW�1HWKHUODQGV�DUH�SURGXFHG�PDLQO\�E\�SKRWRFKHPLFDO�UHDFWLRQVLQYROYLQJ�R]RQH�SUHFXUVRUV��QLWURJHQ�R[LGHV�DQG�K\GURFDUERQV�HPLWWHG�LQ�WKH1HWKHUODQGV�DQG�LQ�QHLJKERXULQJ�FRXQWULHV��,PSRUWDQW�HPLVVLRQ�DUHDV�RXWVLGH�WKH5DQGVWDG�DUH�WR�WKH�HDVW�DQG�VRXWK�RI�WKH�1HWKHUODQGV�LQ�*HUPDQ\�DQG�%HOJLXP�7KHVH�HPLVVLRQV�DUH�WUDQVSRUWHG�E\�WKH�ZLQG�WR�WKH�VRXWK�HDVW�1HWKHUODQGV���WKHVRXUFHV�DUH�IDU�HQRXJK�DZD\�IRU�WKH�FKHPLFDO�UHDFWLRQV�LQYROYHG�WR�JHQHUDWH�KLJKFRQFHQWUDWLRQV�RI�R]RQH�E\�WKH�WLPH�WKH\�DUULYH�LQ�WKH�1HWKHUODQGV�
'D\V�ZLWK�KLJK�R]RQH�FRQFHQWUDWLRQV�RFFXU�RQ�DYHUDJH�OHVV�RIWHQ�LQ�WKH�'XWFKDJJORPHUDWLRQV�WKDQ�LQ�WKH�UHJLRQDO��UXUDO��DUHDV��VHH�7DEOHV�����DQG�����DQG$QQH[�%���7KLV�LV�WKH�RXWFRPH�RI�WZR�SURFHVVHV��)LUVW��WLPH�LV�QHHGHG�IRU�R]RQH�WREH IRUPHG�IURP�SUHFXUVRU�HPLVVLRQV�DV�WKH\�WUDYHO�GRZQZLQG�IURP�DUHDV�RI�KHDY\WUDIILF LQ�FLW\�FHQWUHV��7KH�'XWFK�DJJORPHUDWLRQV��KRZHYHU��DUH�QRW�YHU\�ODUJH�DQGVR�WKH�UHVLGHQFH�WLPH�RI�WKH�HPLVVLRQV�LQ�WKHVH�DJJORPHUDWLRQV�LV�WRR�VKRUW�WR



5,90�UHSRUW���������� 3DJH����RI���

DOORZ�R]RQH�WR�EH�IRUPHG�WKHUH��6HFRQG��ORZHU�R]RQH�FRQFHQWUDWLRQV�DUHFKDUDFWHULVWLF�RI�'XWFK�DJJORPHUDWLRQV�EHFDXVH�WKH�R]RQH�UHDFWV�ZLWK�QLWURJHQR[LGH�DQG�LV�TXLFNO\�EURNHQ�GRZQ��WKH�o12�WLWUDWLRQ�HIIHFWp���7KLV�SURFHVV�LV�PRVWSURQRXQFHG�LQ�WKH�FHQWUH�RI�DQ�DJJORPHUDWLRQ��ZKHUH�WKH�KLJKHVW�12�HPLVVLRQGHQVLWLHV�DUH�IRXQG�
7KH�KLJKHVW�R]RQH�FRQFHQWUDWLRQV�LQ�WKH�1HWKHUODQGV��WKHUHIRUH��DUH�IRXQG�PDLQO\RXWVLGH�WKH�DJJORPHUDWLRQV��7KH�KLJKHVW�FRQFHQWUDWLRQV�ZLWKLQ�WKHDJJORPHUDWLRQV�SUREDEO\�RFFXU�RQ�WKH�SHULSKHU\�DV�D�UHVXOW�RI�DQ�LQIOX[�RI�R]RQHIURP�WKH�UHJLRQ�UXUDO�DUHD���FRPELQHG�ZLWK�D�VWLOO�UHODWLYHO\�ORZ�12�WLWUDWLRQHIIHFW�
7UHQG�LQ�R]RQH�FRQFHQWUDWLRQV$ GRZQZDUG�WUHQG�LQ�WKH�QXPEHU�RI�GD\V�tLQ�ZKLFK�WKH�PD[LPXP���KRXU�DYHUDJH
R]RQH�FRQFHQWUDWLRQV�H[FHHGHG������J�P� - ZDV�REVHUYHG�LQ�WKH�1HWKHUODQGVGXULQJ�WKH�����V��)LJXUH�������7ZR�RWKHU�VWXGLHV��'H�/HHXZ���������5RHPHU�������DOVR�IRXQG�LQGLFDWLRQV�RI�D�VOLJKW�GRZQZDUG�WUHQG�LQ�WKH�KLJK�R]RQHFRQFHQWUDWLRQV��7KH�UHGXFWLRQ�LQ�SUHFXUVRU�HPLVVLRQV�LQ�WKH�1HWKHUODQGV�DQG(XURSH�ZDV�PHQWLRQHG�DV�WKH�PRVW�OLNHO\�FDXVH�RI�WKLV�

1U��RI�GD\V�ZLWK�PD[����KU�DYHUDJH�2�!�����J�P�

�
�
��
��
��
��
��
��

���� ���� ���� ���� ����
$QQXDO�DYHUDJH
5XQQLQJ���\HDU

Target value

Longterm objective

)LJXUH������7UHQG�LQ�WKH�QXPEHU�RI�GD\V�LQ�ZKLFK�WKH�PD[LPXP��KRXU�DYHUDJH�R]RQH�FRQFHQWUDWLRQ�H[FHHGHG������J�P��

���� 2]RQH�PHDVXUHPHQWV�����t����
7KH�UHOHYDQW�VWDWLVWLFDO�SDUDPHWHUV��PHDVXUHG�YDOXHV��IRU�R]RQH�DW�DOO�VWDWLRQV�IURP�����WR������LQFOXVLYH�DUH�JLYHQ�LQ�$QQH[�%��7KH�FULWHULD�LQFOXGHG�LQ�WKH�WKLUGGDXJKWHU�GLUHFWLYH�ZHUH�XVHG�ZKHQ�DJJUHJDWLQJ�DQG�FDOFXODWLQJ�WKHVH
SDUDPHWHUV��$QQH[�%��7DEOH�%���OLVWV�WKH�QXPEHU�RI�GD\V�- LQ ZKLFK�WKH�PD[LPXP
��KRXU�DYHUDJH�R]RQH�FRQFHQWUDWLRQ�H[FHHGHG������J�P� - DW DOO�VDPSOLQJ�SRLQWV�7KH PHDVXUHG�$27���YDOXHV�IRU�WKH�UHJLRQDO�DQG�XUEDQ�VDPSOLQJ�SRLQWV�DUH�JLYHQLQ $QQH[�%��7DEOH�%����$QQH[�%�LV�VXPPDULVHG�LQ�7DEOHV�����DQG�����
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7DEOH������0LQLPXP�DQG�PD[LPXP�QXPEHUV�RI�GD\V�LQ�ZKLFK�WKH�PD[LPXP��KRXU�DYHUDJH�FRQFHQWUDWLRQ�H[FHHGHG������J�P� DW�UHJLRQDO��XUEDQ�DQGVWUHHW�VDPSOLQJ�SRLQWV�GXULQJ�����t�����
6WDWLRQ�W\SH ���� ���� ���� ���� ����
5HJLRQDO PLQ

PD[
�
��

�
��

�
��

�
��

�
��

8UEDQ PLQ
PD[

��
��
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��

�
��

�
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�
��

6WUHHW PLQ
PD[

�
��

�
�

�
�

�
�

�
�

7DEOH������0LQLPXP�DQG�PD[LPXP�$27���YDOXHV�DW�UHJLRQDO�DQG��XUEDQVDPSOLQJ�SRLQWV�GXULQJ�����t�����
6WDWLRQ�W\SH ���� ���� ���� ���� ����
5HJLRQDO PLQ

PD[
����
�����

����
�����

����
�����

����
����

����
�����

8UEDQ PLQ
PD[

����
����

����
����

����
����

����
����

����
����

���� )RUHFDVWLQJ�R]RQH�FRQFHQWUDWLRQV�LQ�����
7KH�JHQHUDO�SLFWXUH�RI�R]RQH�FRQFHQWUDWLRQV�LQ�WKH�1HWKHUODQGV�FDOFXODWHG�E\�WKHPRGHO��)LJXUHV�����DQG������LV�FRQVLVWHQW�ZLWK�WKH�PRQLWRULQJ�UHVXOWV��VHFWLRQ������2Q�DYHUDJH��KLJKHU�OHYHOV�RI�R]RQH�RFFXU�PRUH�RIWHQ�LQ�WKH�VRXWK�HDVW�1HWKHUODQGVDQG OHVV�RIWHQ�LQ�WKH�QRUWK�DQG�WKH�5DQGVWDG��7KH�PRGHO�XVLQJ�WKH������1(33�VFHQDULR�DQG���\HDU�DYHUDJH�PHWHRURORJLFDO�GDWD�UHVXOWV�LQ�H[FHHGLQJ�WKH�WDUJHWYDOXH�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK��ZLWK����GD\V��LQ�WZR�JULG�FHOOV�QHDU(LQGKRYHQ��7KH�PRGHO�XVLQJ�WKH������1(&�VFHQDULR�DQG���\HDU�DYHUDJHPHWHRURORJLFDO�GDWD�UHVXOWV�LQ�DQ�H[FHHGDQFH�RI�WKH�WDUJHW�YDOXH�IRU�WKH�SURWHFWLRQRI�KXPDQ�KHDOWK�RI�����GD\V�LQ�WKUHH�JULG�FHOOV�QHDU�(LQGKRYHQ�
7KH�IROORZLQJ�UHVXOWV�DUH�EDVHG�RQ�WKH�1(33��VFHQDULR��ZLWK�WKH�DFFRPSDQ\LQJILJXUHV�LQFOXGHG�LQ�$QQH[�'��7KH�WDUJHW�YDOXH�IRU�WKH�SURWHFWLRQ�RI�YHJHWDWLRQ�$27����ZDV�QRW�H[FHHGHG�ZKHQ�ILYH�\HDU�DYHUDJH�PHWHRURORJLFDO�GDWD�ZHUH�XVHG�)LJXUH�'����7KH�PD[LPXP�FDOFXODWHG�$27���YDOXH�LV���������J�P�
K�LQ�RQH�JULGFHOO LQ�WKH�HDVW�RI�WKH�FRXQWU\��7KH�PD[LPXP�H[FHHGDQFH�RI�WKH�LQIRUPDWLRQWKUHVKROG����KRXU�DYHUDJH�RI������J�P�� XQGHU�KLJKO\�XQIDYRXUDEOHPHWHRURORJLFDO�FRQGLWLRQV�ZDV����KRXUV��)LJXUH�'����2Q�WKH�HYLGHQFH�RI�WKH�PRGHOFDOFXODWLRQV��LW�LV�QRW�H[SHFWHG�WKDW�WKH�DOHUW�WKUHVKROG����KRXU�DYHUDJH�RI�����J�P�� ZLOO�EH�H[FHHGHG�XQGHU�KLJKO\�XQIDYRXUDEOH�PHWHRURORJLFDO�FRQGLWLRQV�7KH KLJKHVW���KRXU�DYHUDJH�XQGHU�KLJKO\�XQIDYRXUDEOH�PHWHRURORJLFDO�FRQGLWLRQVLV DERXW������J�P� LQ�RQH�JULG�FHOO�LQ�WKH�HDVW�RI�WKH�FRXQWU\��)LJXUH�'���
7KH�WDUJHW�YDOXH�IRU�$27���LV�QRW�H[FHHGHG�LQ�WKH�1(&�VFHQDULR�XVLQJ�ILYH�\HDUDYHUDJH�PHWHRURORJLFDO�GDWD��QRW�LOOXVWUDWHG���7KH�PD[LPXP�$27���YDOXH�LV��������J�P�
K�LQ�RQH�JULG�FHOO�LQ�WKH�HDVW�RI�WKH�FRXQWU\�
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)LJXUH������1XPEHU�RI�GD\V�LQ������LQ�ZKLFK�WKH�PD[LPXP���KRXU�DYHUDJH�R]RQHFRQFHQWUDWLRQ�H[FHHGV������J�P� LQ�WKH�1(33��VFHQDULR�XVLQJ�WKUHH�\HDU�DYHUDJHPHWHRURORJLFDO�GDWD�

)LJXUH������1XPEHU�RI�GD\V�LQ������LQ�ZKLFK�WKH�PD[LPXP���KRXU�DYHUDJH�R]RQHFRQFHQWUDWLRQ�H[FHHGV������J�P� LQ�WKH�1(&�VFHQDULR�XVLQJ�WKUHH�\HDU�DYHUDJH�PHWHRURORJLFDOGDWD�
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��� 3UHOLPLQDU\�DVVHVVPHQW
7KH�PHDVXUHG�DQG�PRGHOOHG�R]RQH�FRQFHQWUDWLRQV�LQ�WKH�1HWKHUODQGV�SUHVHQWHGLQ FKDSWHU���ZHUH�WHVWHG�DJDLQVW�WKH�WDUJHW�YDOXHV�DQG�ORQJ�WHUP�REMHFWLYHV�IRU�WKHSURWHFWLRQ�RI�KXPDQ�KHDOWK�DQG�YHJHWDWLRQ��$QQH[�%���7KH�RXWFRPH�ZDV�XVHG�WRHVWDEOLVK�D�UHJLPH�IRU�DVVHVVLQJ�DLU�TXDOLW\�LQ�WKH�'XWFK�]RQHV�DQGDJJORPHUDWLRQV��7KLV�LQ�WXUQ�ZLOO�KDYH�LPSRUWDQW�LPSOLFDWLRQV�IRU�WKH�PRQLWRULQJDQG UHSRUWLQJ�REOLJDWLRQV�

���� &RPSOLDQFH�ZLWK�WKH�WDUJHW�YDOXHV
7DUJHW�YDOXHV�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK$W�QRQH�RI�WKH�VDPSOLQJ�SRLQWV�ZDV�WKH�WDUJHW�YDOXH�����GD\V��H[FHHGHG�LQ�DQ\�RQH\HDU��DQG�WKHUHIRUH��RQ�DYHUDJH��QRW�RYHU�D�WKUHH�\HDU�SHULRG�HLWKHU��7KH�PRGHOFDOFXODWLRQV�LQGLFDWH�WKDW�LI�WKH�(8�HPLVVLRQ�UHGXFWLRQV�DUH�UHDOLVHG��1(&�GLUHFWLYH�DQG H[WUHPH�PHWHRURORJLFDO�FRQGLWLRQV�GR�QRW�RFFXU��WKH�WDUJHW�YDOXH�IRU�WKHSURWHFWLRQ�RI�KXPDQ�KHDOWK�LQ������ZLOO�EH�DFKLHYHG�
7DUJHW�YDOXH�IRU�WKH�SURWHFWLRQ�RI�YHJHWDWLRQ$W�QRQH�RI�WKH�VDPSOLQJ�SRLQWV�ZDV�WKH�WDUJHW�YDOXH����������J�P�
K��H[FHHGHG�LQDQ\�RQH�\HDU��DQG�WKHUHIRUH��RQ�DYHUDJH��QRW�RYHU�D�ILYH�\HDU�SHULRG�HLWKHU��7KHPRGHO FDOFXODWLRQV�LQGLFDWH�WKDW�LI�WKH�(8�HPLVVLRQ�UHGXFWLRQV�DUH�UHDOLVHG���1(&GLUHFWLYH��DQG�H[WUHPH�PHWHRURORJLFDO�FRQGLWLRQV�GR�QRW�RFFXU��WKH�WDUJHW�YDOXHIRU WKH�SURWHFWLRQ�RI�YHJHWDWLRQ�LQ������ZLOO�EH�DFKLHYHG�

���� &RPSOLDQFH�ZLWK�WKH�ORQJ�WHUP�REMHFWLYHV
/RQJ�WHUP�REMHFWLYHV�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK7KH�ORQJ�WHUP�REMHFWLYH��QR�H[FHHGDQFH�RI�PD[LPXP���KRXU�DYHUDJH�R]RQHFRQFHQWUDWLRQ�DERYH������J�P� RQ�DQ\�GD\��ZDV�H[FHHGHG�DOPRVW�HYHU\�\HDU�DW�DOOVWDWLRQV�LQ�DOO�]RQHV��$FFRUGLQJ�WR�WKH�PRGHO�FDOFXODWLRQV�IRU�WKH�1(33��DQG�1(&VFHQDULRV��WKH�ORQJ�WHUP�REMHFWLYHV�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�ZLOO�EHH[FHHGHG�LQ�������XQGHU�ERWK�DYHUDJH�DQG�XQIDYRXUDEOH�PHWHRURORJLFDOFRQGLWLRQV�
/RQJ�WHUP�REMHFWLYHV�IRU�WKH�SURWHFWLRQ�RI�YHJHWDWLRQ7KH ORQJ�WHUP�REMHFWLYH��������J�P�
K��LV�H[FHHGHG�WKURXJKRXW�DOPRVW�WKH�HQWLUHFRXQWU\���7KH�PRGHO�FDOFXODWLRQV�IRU�WKH�1(33��DQG�1(&�VFHQDULRV�LQGLFDWH�WKDWWKH ORQJ�WHUP�REMHFWLYH�IRU�WKH�SURWHFWLRQ�RI�YHJHWDWLRQ�ZLOO�EH�H[FHHGHG�LQ������XQGHU�ERWK�DYHUDJH�DQG�XQIDYRXUDEOH�PHWHRURORJLFDO�FRQGLWLRQV�

���� $VVHVVPHQW�DQG�PHDVXUHPHQW�UHJLPH
7KH�PHDVXUHPHQWV��WKH�GHFOLQLQJ�R]RQH�FRQFHQWUDWLRQV��VHFWLRQ������DQG�WKHPRGHO�UHVXOWV�LQGLFDWH�WKDW�WKH�WDUJHW�YDOXHV�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWKDQG YHJHWDWLRQ�ZLOO�QRW�EH�H[FHHGHG�LQ������7KH�PHDVXUHPHQWV�LQ�WKH�SHULRG�����������VKRZ�WKDW�WKH�ORQJ�WHUP�REMHFWLYHV�IRUWKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�DQG�YHJHWDWLRQ�DUH�H[FHHGHG�LQ�DOO�]RQHV�DQGDJJORPHUDWLRQV��)RU�WKLV�UHDVRQ�DOO�WKH�]RQHV�DQG�DJJORPHUDWLRQV�ZLOO�KDYH�WR�EHDVVLJQHG�WR�UHJLPH����WKH�VWULFWHVW�UHJLPH��7DEOH�������:KHUH�PHDVXUHPHQWV�DUHWKH�VROH�VRXUFH�RI�LQIRUPDWLRQ�IRU�WKH�DVVHVVPHQW�RI�DPELHQW�DLU�TXDOLW\��WKH
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DVVHVVPHQW�UHJLPH�UHTXLUHG�E\�WKH�WKLUG�GDXJKWHU�GLUHFWLYH�LV�WR�EH�XVHG��VHH7DEOH������
7DEOH������$VVHVVPHQW�UHJLPHV�IRU�R]RQH�
=RQH 5HJLPH $JJORPHUDWLRQ 5HJLPH
1RUWK � $PVWHUGDP�+DDUOHP �0LGGOH � 5RWWHUGDP�'RUGUHFKW �6RXWK � 7KH�+DJXH�/HLGHQ �8WUHFKW �(LQGKRYHQ �+HHUOHQ�.HUNUDGH �

���� &RQVHTXHQFHV�IRU�WKH�1DWLRQDO�$LU�4XDOLW\0RQLWRULQJ�1HWZRUN
2]RQH$OO�]RQHV�DQG�DJJORPHUDWLRQV�KDYH�EHHQ�DVVLJQHG�WR�UHJLPH����7KH�PLQLPXPQXPEHU�RI�R]RQH�VDPSOLQJ�SRLQWV�UHTXLUHG�XQGHU�WKLV�UHJLPH�DUH�OLVWHG�LQ�7DEOH�����7KLV�KDV�EHHQ�WUDQVODWHG�LQWR�WKH�QXPEHUV�RI�VDPSOLQJ�SRLQWV�UHTXLUHG�LQXUEDQ��VXEXUEDQ�DQG�UXUDO��UHJLRQDO��ORFDWLRQV�LQ�WKH�1HWKHUODQGV��DV�VKRZQ�LQ7DEOH�����
7DEOH������1XPEHU�RI�UHTXLUHG�R]RQH��VDPSOLQJ�SRLQWV�ZKHUH�PHDVXUHPHQW�LV�WKH�VROH�VRXUFHRI�LQIRUPDWLRQ�
=RQH��$JJORPHUDWLRQ 5HTXLUHGWRWDOQXPEHU�RI�VDPSOLQJSRLQWV

5HTXLUHG�LQDJJORPHUDWLRQV��
XUEDQ��������VXEXUEDQ

5HTXLUHG�LQRWKHU�DUHDV��
UXUDO���������VXEXUEDQ

([LVWLQJLQ�/0/�������
$JJORPHUDWLRQV$PVWHUGDP�+DDUOHP � � � �5RWWHUGDP�'RUGUHFKW � � � �7KH�+DJXH�/HLGHQ � � � �8WUHFKW � � � �(LQGKRYHQ � � � �+HHUOHQ�.HUNUDGH � � � �
=RQHV1RUWK � � � �0LGGOH � � � ��6RXWK � � � �
7RWDO �� � � �� � ��
� 12� PXVW�DOVR�EH�PHDVXUHG�E\�DW�OHDVW�����RI�WKH�VDPSOLQJ�SRLQWV��LQ�HDFK�]RQH�RUDJJORPHUDWLRQ�
��,Q�DJJORPHUDWLRQV�DW�OHDVW�����RI�WKH�VDPSOLQJ�SRLQWV�VKRXOG�EH�ORFDWHG�LQ�VXEXUEDQ�DUHDV�
��,Q�RWKHU�]RQHV��VXEXUEDQ�DQG�UXUDO��DW�OHDVW�RQH�VDPSOLQJ�SRLQW�VKRXOG�EH�ORFDWHG�LQ�VXEXUEDQDUHDV�
� ,QFOXGLQJ�HLJKW�VWUHHW�VWDWLRQV�ZKHUH�R]RQH�LV�PHDVXUHG�
� 1XPEHUV�DFFRUGLQJ�WR�9DQ�(O]DNNHU��������
9HU\�IHZ�RI�WKH�H[LVWLQJ�VDPSOLQJ�SRLQWV�LQ�WKH�1DWLRQDO�$LU�4XDOLW\�0RQLWRULQJ1HWZRUN��/0/��DUH�ORFDWHG�LQ�VXEXUEDQ�DUHDV��VHH�DOVR�VHFWLRQ�������EXW�WKH�/0/GRHV LQFOXGH�HLJKW�VWUHHW�VDPSOLQJ�SRLQWV�QRW�UHTXLUHG�IRU�R]RQH�PRQLWRULQJXQGHU�WKH�WKLUG�GDXJKWHU�GLUHFWLYH��$Q�RSWLRQ�ZRUWK�FRQVLGHULQJ��WKHUHIRUH��LV�WRPRYH�VRPH�RI�WKHVH�VWUHHW�VDPSOLQJ�SRLQWV�WR�ORFDWLRQV�LQ�VXEXUEDQ�DUHDV�

$VVHVVPHQW�V\VWHP5HJLPH��
minimum number of required
sampling points as listed in

Table 2.8

5HJLPH��
a minimum of 1/3 of the

number of sampling points
listed in Table 2.8 and

supplementary assessment
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2]RQH�SUHFXUVRUV7KH�WKLUG�GDXJKWHU�GLUHFWLYH�UHTXLUHV�QLWURJHQ�GLR[LGH�DV�ZHOO�WR�EH��PHDVXUHG�DWOHDVW�����RI�WKH�R]RQH�VDPSOLQJ�SRLQWV�LQ�HDFK�]RQH�RU�DJJORPHUDWLRQ��7KHQXPEHU�RI�QLWURJHQ�GLR[LGH�VDPSOLQJ�SRLQWV�UHTXLUHG�LQ�WKH�1HWKHUODQGV�DUHVWLSXODWHG�RQ�WKH�EDVLV�RI�WKH�LQIRUPDWLRQ�LQ�7DEOH������7DEOH�����LQGLFDWHV�WKHQXPEHU�RI�R]RQH�VDPSOLQJ�SRLQWV�ZKHUH��12� PXVW�DOVR�EH�PHDVXUHG�
7DEOH������1XPEHU�RI�R]RQH�VDPSOLQJ�SRLQWV�ZKHUH�12� VKRXOG�DOVR�EH�PHDVXUHG��DV�UHTXLUHGE\�WKH�WKLUG�GDXJKWHU�GLUHFWLYH�
=RQH���$JJORPHUDWLRQ 5HTXLUHG�QXPEHU�RI�R]RQHVDPSOLQJ�SRLQWV�ZKHUH�12�VKRXOG�DOVR�EH�PHDVXUHG

([LVWLQJ�R]RQH�VDPSOLQJ�SRLQWVLQ�WKH�/0/����ZKHUH�12� LV�DOVRPHDVXUHG
$JJORPHUDWLRQV$PVWHUGDP�+DDUOHP � �5RWWHUGDP�'RUGUHFKW � �7KH�+DJXH�/HLGHQ � �8WUHFKW � �(LQGKRYHQ � �+HHUOHQ�.HUNUDGH � �
=RQHV1RUWK � �0LGGOH � ��6RXWK � �
7RWDO �� ��
��,QFOXGLQJ�HLJKW�VWUHHW�VDPSOLQJ�SRLQWV
� 1XPEHUV�DFFRUGLQJ�WR�9DQ�(O]DNNHU�������
7KH�H[LVWLQJ�SURYLVLRQV�LQ�WKH�/0/�IRU�PRQLWRULQJ�12� DUH�FXUUHQWO\�EHLQJ�UHYLVHGWR PHHW�WKH�UHTXLUHPHQWV�RI�WKH�ILUVW�GDXJKWHU�GLUHFWLYH��7KHVH�FKDQJHV�PD\VDWLVI\�VRPH�RI�WKH�UHTXLUHPHQWV�RI�WKH�WKLUG�GDXJKWHU�GLUHFWLYH�IRU�WKH�ORFDWLRQ�RI12� VDPSOLQJ�VWDWLRQV��EXW�QRW�DOO��1RWDEO\��IXUWKHU�VDPSOLQJ�VWDWLRQV��ZLOO�KDYH�WREH�LQVWDOOHG�LQ�VXEXUEDQ�ORFDWLRQV�
7KH�WKLUG�GDXJKWHU�GLUHFWLYH�REOLJHV�HDFK�PHPEHU�VWDWH�WR�KDYH�DW�OHDVW�RQHVDPSOLQJ�VWDWLRQ�RSHUDWLRQDO�IRU�FROOHFWLQJ�GDWD�RQ�FRQFHQWUDWLRQV�RI�YRODWLOHRUJDQLF�FRPSRXQGV��92&��DQG�KLJKO\�YRODWLOH�RUJDQLF�FRPSRXQGV��+92&���7KHPDLQ�REMHFWLYH�RI�PHDVXULQJ�92&�LV�WR�DQDO\VH�WUHQGV�DQG�DVVHVV�WKH�HIIHFWLYHQHVVRI�HPLVVLRQ�UHGXFWLRQ�VWUDWHJLHV��7KH�PDLQ�VRXUFHV�RI�92&�DUH�WUDIILF��LQGXVWU\�DQGWKH�XVH�RI�VROYHQWV�
8QGHU�WKH�VHFRQG�GDXJKWHU�GLUHFWLYH�IRU�FDUERQ�PRQR[LGH�DQG�EHQ]HQH�LW�LV�OLNHO\WKDW�WKH�FRQFHQWUDWLRQV�RI�EHQ]HQH��WROXHQH��PHWK\O�EHQ]HQH��DQG�[\OHQH�GLPHWK\O�EHQ]HQH���%7;��ZLOO�EH�PHDVXUHG�DW�VWUHHW��XUEDQ�DQG�UHJLRQDO�ORFDWLRQVE\�%7;�PRQLWRUV��$FFRUGLQJ�WR�DQ(8�ZRUNLQJ�JURXS�WKDW�SURYLGHV�VXSSRUW�IRU�WKHLPSOHPHQWDWLRQ�RI�WKH�WKLUG�GDXJKWHU�GLUHFWLYH��WKLV�PRQLWRULQJ�GDWD�FDQ�EH�XVHGWR�SURYLGH�DQ�DGHTXDWH�DQDO\VLV�RI�WKH�WUHQGV�DQG�UHGXFWLRQV�LQ�92&�HPLVVLRQVIURP�WUDIILF��(8������E���7KH�ZRUNLQJ�JURXS�KDV�UHFRPPHQGHG�SODFLQJ�WKHFRPSXOVRU\�VDPSOLQJ�SRLQW��LQ�DQ�XUEDQ�EDFNJURXQG�ORFDWLRQ�QRW�GLUHFWO\LQIOXHQFHG�E\�PDMRU�HPLVVLRQ�VRXUFHV�VXFK�DV�WUDIILF�DQG�ODUJH�LQGXVWULDO�SODQWV�7KH�JURXS�UHFRPPHQGV�KDYLQJ�WKLV�VDPSOLQJ�SRLQW��PHDVXUH�WKH�IXOO�VSHFWUXP�RI92&��DV�OLVWHG�LQ�$QQH[���RI�WKH�WKLUG�GDXJKWHU�GLUHFWLYH�
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2Q�WKH�OLVW�RI�/0/�VDPSOLQJ�VWDWLRQV�LQ�$QQH[�&�LW�FDQ�EH�VHHQ�ZKLFK�VWDWLRQVPHDVXUH�92&�DQG�+92&�FRQFHQWUDWLRQV��7DEOH�$��LQ�$QQH[�$�OLVWV�WKH�YRODWLOH�DQGKLJKO\�YRODWLOH�RUJDQLF�FRPSRXQGV�PHDVXUHG�DW�WKH�VDPSOLQJ�VWDWLRQV��$W�WKHPRPHQW�WKH�/0/�DPSO\�PHHWV�WKH�UHTXLUHPHQWV�IRU�PHDVXULQJ�92&��+92&V�DUHPHDVXUHG�DW�RQH�UHJLRQDO�VDPSOLQJ�VWDWLRQ�LQ�WKH�QRUWKHUQ�]RQH��$OWKRXJK�WKHFXUUHQW��DPSOH��PRQLWRULQJ�FDSDFLW\�IRU�92&�DQG�+92&�LQ�WKH�/0/�ZLOO�SUREDEO\EH DOWHUHG��WKLV�ZLOO�SRVH�QR�REVWDFOHV�WR�PHHWLQJ�WKH�REOLJDWLRQV�XQGHU�WKH�WKLUGGDXJKWHU�GLUHFWLYH�
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��� 'LVFXVVLRQ�DQG�FRQFOXVLRQV
���� 'LVFXVVLRQ
0RQLWRULQJ�UHVXOWV$ GRZQZDUG�WUHQG�LQ�WKH�RFFXUUHQFH�RI�KLJK�R]RQH�FRQFHQWUDWLRQV�ZDV�REVHUYHGLQ WKH�1HWKHUODQGV�GXULQJ�WKH�����V��7KH�PRVW�OLNHO\�FDXVH�LV�WKRXJKW�WR�EH�DUHGXFWLRQ�LQ�WKH�HPLVVLRQV�RI�SUHFXUVRUV�LQ�WKH�1HWKHUODQGV�DQG�(XURSH�
0RGHOOLQJ�UHVXOWV$FFRUGLQJ�WR�WKH�FDOFXODWLRQV�WKH�PHWHRURORJLFDO�FRQGLWLRQV�LQ�SDUWLFXODU�DUHVKRZQ�WR�KDYH�D�KLJKO\�VLJQLILFDQW�LQIOXHQFH�RQ�R]RQH�FRQFHQWUDWLRQV��VHFWLRQ������,I�oZRUVW�FDVHp�PHWHRURORJLFDO�FRQGLWLRQV�DUH�XVHG�LQ�WKH�PRGHO��R]RQHIRUPDWLRQ�UDWHV�DUH�KLJK�DQG�WKH�WDUJHW�YDOXH�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK����GD\V��LV�H[FHHGHG�LQ�WKH�VRXWK�HDVW�RI�WKH�1HWKHUODQGV��:KHQ�XVLQJ�DYHUDJHPHWHRURORJLFDO�FRQGLWLRQV�WKH�WDUJHW�YDOXH�LV�QRW�H[FHHGHG��&KDQJHV�LQPHWHRURORJLFDO�FRQGLWLRQV�IURP�\HDU�WR�\HDU�FDQ�OHDG�WR�GLIIHUHQFHV�LQ�WKH�QXPEHURI�GD\V��ZLWK�PD[����K�2� !�����J�P�� RI�XS�WR�WKUHH�WLPHV�
7KH�PRGHOOLQJ�UHVXOWV�IRU�WKH������1(33��DQG�1(&�VFHQDULR�VKRZ�WKH�WDUJHW�YDOXHIRU WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�����GD\V��WR�EH�RQO\�MXVW�H[FHHGHG��7KH�XVHGPHWHRURORJLFDO�FRQGLWLRQV�DUH�KRZHYHU�VR�H[WUHPH�WKDW�WKH\�DUH�XQOLNHO\�WRDFWXDOO\ RFFXU���7KH�GLIIHUHQFH�EHWZHHQ�WKH�1(33��DQG�1(&�VFHQDULRV�LQ�VSDWLDOO\DYHUDJHG�H[FHHGDQFHV��RI�GD\V�ZLWK�PD[����K�2� !�����J�P�� RYHU�WKH1HWKHUODQGV�LV�OHVV�WKDQ������6R��LI�WKH�1(33�VFHQDULR�LV�QRW�DFKLHYHG�DQG�WKHVLWXDWLRQ�LQ�WKH�1HWKHUODQGV�UHVHPEOHV�WKH�1(&�VFHQDULR��R]RQH�FRQFHQWUDWLRQVZLOO�EH�VOLJKWO\�KLJKHU��7KH�VPDOO�HIIHFW�RQ�WKH�FDOFXODWHG�R]RQH�FRQFHQWUDWLRQVEHWZHHQ�WKH�YDULRXV�HPLVVLRQ�VFHQDULRV�IRU������LV�DOVR�IRXQG�LQ�WKH�UHSRUW�RQ(YDOXDWLRQ�RI�WKH�DFLGLILFDWLRQ�UHGXFWLRQ�WDUJHWV���LQ�'XWFK��%HFN�HW�DO���������
(PLVVLRQ�VFHQDULRV��1(33��DQG�1(&��ZHUH�DSSOLHG�WR�WKH�WRWDO�VXP�RI�HPLVVLRQVXVLQJ�D�IL[HG�GLVWULEXWLRQ�RYHU�WKH�WDUJHW�VHFWRUV��H��J��WUDIILF��LQGXVWU\��HQHUJ\�FRQVXPHUV���2WKHU�SRVVLEOH�GLVWULEXWLRQV�EHWZHHQ�WDUJHW�VHFWRUV�ZHUH�QRWH[SORUHG���)URP�WKH�DERYH�PHQWLRQHG�GLVFXVVLRQ��RQ�WKH�VPDOO�HIIHFW�RI�WKHVFHQDULRV��LW�FDQ�EH�LQIHUUHG�WKDW�D�GLIIHUHQW�GLVWULEXWLRQ�RI�WKH�WRWDO�HPLVVLRQV�RYHUWKH WDUJHW�VHFWRUV�ZLOO�KDYH�OLWWOH�HIIHFW�
7KH R]RQH�FRQFHQWUDWLRQV�DZD\�IURP�WKH�DJJORPHUDWLRQV�DUH�JHQHUDOO\�KLJKHU�LQWKH 1(&�VFHQDULR�WKDQ�LQ�WKH�1(33��VFHQDULR��7KLV�LV�FDXVHG�E\�WKH�KLJKHU�12[ DQG92&�HPLVVLRQV�WKDW�OHDG�WR�KLJKHU�UDWHV�RI�R]RQH�IRUPDWLRQ�VRPH�GLVWDQFH�DZD\IURP�WKH�DJJORPHUDWLRQV��VHFWLRQ�������+RZHYHU��R]RQH�FRQFHQWUDWLRQV�LQ�WKHDJJORPHUDWLRQV��DUH�ORZHU��VHH�)LJXUH������5DQGVWDG�DQG�DURXQG�(LQGKRYHQ���7KLVLV GXH�WR�WKH�KLJKHU�12�HPLVVLRQV�WKDW�OHDG�WR�D�VWURQJHU�WLWUDWLRQ�HIIHFW�GHFRPSRVLWLRQ��RQ�R]RQH�LQ�WKH�DJJORPHUDWLRQV�
7KH PRGHO�FDOFXODWLRQV�VKRZ�WKDW�WKH�WDUJHW�YDOXHV�IRU�R]RQH�LQ������ZLOO�EHDFKLHYHG LI�WKH�VWDWHG�SROLF\�LV�VXFFHVVIXOO\�SXUVXHG�DQG�H[FHSWLRQDOPHWHRURORJLFDO�FRQGLWLRQV�GR�QRW�RFFXU�
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&RQVHTXHQFHV�IRU�WKH�1DWLRQDO�$LU�4XDOLW\�0RQLWRULQJ�1HWZRUN7KH�WKLUG�GDXJKWHU�GLUHFWLYH�RQ�R]RQH�GLVWLQJXLVKHV�EHWZHHQ�XUEDQ��VXEXUEDQ�UXUDO�DQG�UXUDO�EDFNJURXQG�DUHDV��6DPSOLQJ�VWDWLRQV�IRU�R]RQH��DQG�DOO�RWKHUDWPRVSKHULF�SROOXWDQWV��LQ�WKH�1HWKHUODQGV�DUH�FODVVLILHG�DQG�VLWHG�DFFRUGLQJ�WR�DGLIIHUHQW V\VWHP�RI�VWUHHW��XUEDQ�DQG�UHJLRQDO��UXUDO��ORFDWLRQV��6XEXUEDQ�DUHDV�DVVXFK�KDYH�QRW�EHHQ�LGHQWLILHG��7KH�GLVWLQFWLRQ�EHWZHHQ�XUEDQ�DQG�VXEXUEDQ�DUHDVVWDWHG�LQ�WKH�WKLUG�GDXJKWHU�GLUHFWLYH�UHTXLUHV�IXUWKHU�LQWHUSUHWDWLRQ�IRU�WKH�'XWFKVLWXDWLRQ�
7KH�UHDVRQLQJ�EHKLQG�WKH�(8�UHTXLUHPHQW�WR�PRQLWRU�R]RQH�OHYHOV�LQ�VXEXUEDQDUHDV�KDV�WR�GR�ZLWK�WKH�OLQN�EHWZHHQ�WKHLU�KLJK�SRSXODWLRQ�GHQVLWLHV��KLJKH[SRVXUH��DQG�WKH�UHJXODU�RFFXUUHQFHV�RI�WKH�KLJKHVW�R]RQH�FRQFHQWUDWLRQV��,Q�WKH1HWKHUODQGV�WKH�KLJKHVW�R]RQH�FRQFHQWUDWLRQV�GR�QRW�RFFXU�ZLWKLQ�WKHDJJORPHUDWLRQV��EXW�RXWVLGH�WKHP��LQ�UHJLRQDO��UXUDO��DUHDV��VHH�VHFWLRQ������:LWKLQ�WKH�DJJORPHUDWLRQV��WKH�KLJKHU�FRQFHQWUDWLRQV�SUREDEO\�RFFXU�RQ�WKHSHULSKHU\�DV�D�UHVXOW�RI�DQ�LQIOX[�RI�R]RQH�IURP�WKH�UHJLRQ���UXUDO�DUHD��FRPELQHGZLWK D�VWLOO�UHODWLYHO\�ORZ�12�WLWUDWLRQ�HIIHFW�
'HILQLWLRQ�RI�VXEXUEDQ�DUHDV2Q�WKH�EDVLV�RI�WKH�LQIRUPDWLRQ�DERYH�DQG�LQ�VHFWLRQ������WKH�GLVWLQFWLRQ�EHWZHHQVXEXUEDQ�DQG�XUEDQ�DUHDV�LQ�WKH�1HWKHUODQGV�LV�REVHUYHG�DV�EHLQJ�UHODWLYHO\�VPDOOIRU KLJK�R]RQH�OHYHOV�DQG�KLJK�OHYHOV�RI�H[SRVXUH��,W�JRHV�ZLWKRXW�VD\LQJ��WKRXJK�WKDW�WKH�VDPSOLQJ�SRLQWV�LQVLGH�WKH�DJJORPHUDWLRQV�VKRXOG�EH�ORFDWHG�WR�JLYH�WKHPRVW�FRPSOHWH�SLFWXUH�SRVVLEOH�RI�WKH�H[SRVXUH�RI�WKH�SRSXODWLRQ�WR�R]RQH��,Q�WKH1HWKHUODQGV�WKLV�FDQ�EH�DFKLHYHG�E\�LQWURGXFLQJ�WKH�FDWHJRU\���oVXEXUEDQpVWDWLRQV�� ZLWKLQ�WKH�DJJORPHUDWLRQV��LQ�D�VXEXUE�RU�RXWO\LQJ�FHQWUH�VRPH�GLVWDQFH�IURPWKH FHQWUH�RI�WKH�DJJORPHUDWLRQ��ZKHUH�VWDWLRQV�DUH�QRW�VXEMHFW�WR�XQGXHLQIOXHQFH�IURP�ORFDO�WUDIILF�� ZLWKLQ�WKH�]RQHV��LQ�PHGLXP�VL]HG�WRZQV�LQ�DQ�XUEDQ�EDFNJURXQG�ORFDWLRQ�RULQ D�VXEXUE�WKDW�LV�QRW�VXEMHFW�WR�XQGXH�LQIOXHQFH�IURP�ORFDO�WUDIILF�
,Q DGGLWLRQ��LW�VKRXOG�EH�PHQWLRQHG�WKDW�WKH�1DWLRQDO�$LU�4XDOLW\�0RQLWRULQJ1HWZRUN�GRHV�QRW�MXVW�SURYLGH�WKH�GDWD�UHTXLUHG�WR�PHHW�OHJLVODWLYH�REOLJDWLRQV�EXW VDWLVILHV�RWKHU�LQIRUPDWLRQ�QHHGV�DV�ZHOO��LQWHUQDWLRQDO�REOLJDWLRQV��YDOLGDWLRQRI�PRGHOV��PRQLWRULQJ�RI�WUHQGV��VSDWLDO�DQDO\VLV��VHH�%XLMVPDQ���������$OWKRXJKWKH�PRQLWRULQJ�REOLJDWLRQ�XQGHU�WKH�(8�GLUHFWLYH�DOVR�PHHWV�PDQ\�RI�WKHVH�RWKHULQIRUPDWLRQ�UHTXLUHPHQWV��LW�LV�FRQFHLYDEOH�WKDW�DGGLWLRQDO�VDPSOLQJ�SRLQWV�ZLOO�EHQHHGHG��ERWK�QRZ�DQG�LQ�IXWXUH�
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���� &RQFOXVLRQV
7KH�R]RQH�PHDVXUHPHQWV�LQ�WKH�DVVHVVPHQW�SHULRG������WR������VKRZ�QRH[FHHGDQFHV�RI�WKH�WDUJHW�YDOXH�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�DQGYHJHWDWLRQ�LQ�������7KH�R]RQH�PHDVXUHPHQWV�IURP������WR������VKRZ�DGRZQZDUG�WUHQG�LQ�WKH�RFFXUDQFH�RI�KLJK�R]RQ�FRQFHQWUDWLRQV��7KHVH�UHVXOWVLQGLFDWH�WKDW�WKH�WDUJHW�YDOXH�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�DQG�YHJHWDWLRQLQ �����ZLOO�QRW�EH�H[FHHGHG�7KH�PRGHO�FDOFXODWLRQV��VXSSRUW�WKLV�FRQFOXVLRQ�SURYLGHG�WKDW�WKH�HPLVVLRQ�WDUJHWVLQ WKH�1(&�GLUHFWLYH�DUH�DFKLHYHG�DQG�QR�H[WUHPH�PHWHRURORJLFDO�FRQGLWLRQVRFFXU�
7KH�PHDVXUHPHQWV�LQ�WKH�DVVHVVPHQW�SHULRG�����������VKRZ�WKH�ORQJ�WHUPREMHFWLYHV�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�KHDOWK�DQG�YHJHWDWLRQ�WR�EH��H[FHHGHG�LQDOO ]RQHV�DQG�DJJORPHUDWLRQV��)RU�WKLV�UHDVRQ�DOO�]RQHV�DQG�DJJORPHUDWLRQV�KDYHEHHQ�LQFOXGHG�LQ�WKH�VWULFWHVW�UHJLPH��:KHUH�PHDVXUHPHQWV�DUH�WKH�VROH�VRXUFH�RILQIRUPDWLRQ�IRU�DVVHVVLQJ�DPELHQW�DLU�TXDOLW\�IRU�R]RQH�����PRQLWRULQJ�VWDWLRQVZLOO�EH�UHTXLUHG�XQGHU�WKLV�UHJLPH����LQ�XUEDQ�DUHDV�����LQ�VXEXUEDQ�DUHDV�DQG���LQ UXUDO�UHJLRQDO�DUHDV�
$ FRPSDULVRQ�ZLWK�WKH�FXUUHQW�QXPEHUV�DQG�ORFDWLRQV�RI�R]RQH�VDPSOLQJ�VWDWLRQVLQ WKH�1DWLRQDO�$LU�4XDOLW\�0RQLWRULQJ�1HWZRUN��/0/��UHYHDOV�WKDW�HVSHFLDOO\DGGLWLRQDO�VDPSOLQJ�SRLQWV�IRU�R]RQH�DQG�QLWURJHQ�GLR[LGH�ZLOO�EH�UHTXLUHG�LQVXEXUEDQ�DUHDV�LQ�]RQHV�DQG�DJJORPHUDWLRQV��7KH�FXUUHQW�QXPEHU�RI�R]RQHVDPSOLQJ�SRLQWV�LQ�VWUHHW�ORFDWLRQV�FDQ�EH�UHGXFHG��$OWKRXJK�FKDQJHV�WR�WKHFXUUHQW�SURYLVLRQV�LQ�WKH�1DWLRQDO�$LU�4XDOLW\�0RQLWRULQJ�1HWZRUN�IRU�PRQLWRULQJ92&�DQG�+92&�DUH�OLNHO\��WKHVH�ZLOO�QRW�SUHVHQW�DQ�REVWDFOH�WR�PHHWLQJ�WKHREOLJDWLRQV�XQGHU�WKH�WKLUG�GDXJKWHU�GLUHFWLYH�
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5HIHUHQFHV
$QRQ\PRXV���������7HFKQLVFKH�DVSHFWHQ�YDQ�KHW�EHVOXLW�OXFKWNZDOLWHLWVWLNVWRIGLR[LGH��3XEOLNDWLHUHHNV�/XFKW�QU������0LQLVWU\�RI�+RXVLQJ��6SDWLDO�3ODQQLQJDQG WKH�(QYLURQPHQW���9520���7KH�+DJXH�
%HFN�-�3���YDQ�%UHH�/���YDQ�(VEURHN�0���)ULMHU�-���YDQ�+LQVEHUJ�$���0DUUD�0���YDQ9HO]H�.���9LVVHQEHUJ�+�$���YDQ�3XO�:�$�-������������(YDOXDWLH�YDQ�GHYHU]XULQJGRHOVWHOOLQJHQ��'H�HPLVVLHYDULDQWHQ��5HSRUW�������������1DWLRQDO,QVWLWXWH�IRU�3XEOLF�+HDOWK�DQG�WKH�(QYLURQPHQW��5,90���%LOWKRYHQ��7KH1HWKHUODQGV�
%XLMVPDQ�(����������+HW�0HHUMDUHQ�0HHWSURJUDPPD�/XFKW������������5HSRUW�������������1DWLRQDO�,QVWLWXWH�IRU�3XEOLF�+HDOWK�DQG�WKH�(QYLURQPHQW��5,90��%LOWKRYHQ��7KH�1HWKHUODQGV�
&%6���������6WDWLVWLVFK�MDDUERHN������ 6WDWLVWLFV�1HWKHUODQGV��&%6���9RRUEXUJ��7KH1HWKHUODQGV�
&%6���������6WDWOLQH��6WDWLVWLFV�1HWKHUODQGV��&%6���9RRUEXUJ��7KH�1HWKHUODQGV��KWWS���VWDWOLQH�FEV�QO
'H /HHXZ��)����������7UHQGV�LQ�JURXQG�OHYHO�R]RQH�FRQFHQWUDWLRQV�LQ�WKH�(XURSHDQ8QLRQ���(QYLURQPHQWDO�6FLHQFH�	�3ROLF\� �����������
'HOREEH�/���%UDVVHXU�2���0HQVLQN�&����������'HWHUPLQDWLRQ�RI�WKH�PL[LQJ�KHLJKWIURP�(&0:)�GDWD�IRU�XVH�LQ�WKH�UHJLRQDO�SKRWR�FKHPLFDO�VPRJ�PRGHO�(8526��,Q�3�0��0LGJOH\��0�-��5HXWKHU�DQG�0��:LOOLDPV��(GV����3URFHHGLQJV�RI�(85275$&6\PSRVLXP��������*DUPLVFK�3DUWHQNLUFKHQ��*HUPDQ\�
(HUHQV�+&��6OLJJHUV�&-��9DQ�GHQ�+RXW�.'����������7KH�&$5�PRGHO��WKH�'XWFKPHWKRG�WR�GHWHUPLQH�FLW\�VWUHHW�DLU�TXDOLW\��$WPRVSKHULF�(QYLURQPHQW���%����������
(8 ��������'LUHFWLYH�������(&�RI�WKH�(XURSHDQ�3DUOLDPHQW�DQG�RI�WKH�&RXQFLO�RI���6HSWHPEHU������RQ�DPELHQW�DLU�TXDOLW\�DVVHVVPHQW�DQG�PDQDJHPHQW��2IILFLDO-RXUQDO�RI�WKH�(XURSHDQ�&RPPXQLWLHV��1R��/��������
(8 ���������'LUHFWLYH���������(&�RI�WKH�(XURSHDQ�3DUOLDPHQW�DQG�RI�WKH�&RXQFLO�RI���$SULO������UHODWLQJ�WR�OLPLW�YDOXHV�IRU�VXOSKXU�GLR[LGH��QLWURJHQ�GLR[LGH�DQGR[LGHV�RI�QLWURJHQ��SDUWLFXODWH�PDWWHU�DQG�OHDG�LQ�DPELHQW�DLU��2IILFLDO�-RXUQDO�RIWKH�(XURSHDQ�&RPPXQLWLHV��1R��/��������
(8 ��������'LUHFWLYH���������(*�RI�WKH�(XURSHDQ�3DUOLDPHQW�DQG�RI�WKH�&RXQFLO�RI���1RYHPEHU������UHODWLQJ�WR�OLPLW�YDOXHV�IRU�EHQ]HQH�DQG�FDUERQ�PRQR[LGH�LQDPELHQW�DLU��2IILFLDO�-RXUQDO�RI�WKH�(XURSHDQ�&RPPXQLWLHV��1R��/�������
(8 ��������'LUHFWLYH���������(&�RI�WKH�(XURSHDQ�3DUOLDPHQW�DQG�RI�WKH�&RXQFLO�RI���2FWREHU������RQ�QDWLRQDO�HPLVVLRQ�FHLOLQJV�IRU�FHUWDLQ�DWPRVSKHULF�SROOXWDQWV�2IILFLDO�-RXUQDO�RI�WKH�(XURSHDQ�&RPPXQLWLHV��1R��/�������
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(8������D���'LUHFWLYH��������(&�RI�WKH�(XURSHDQ�3DUOLDPHQW�DQG�RI�WKH�&RXQFLO�RI���)HEUXDU\������UHODWLQJ�WR�R]RQH�LQ�DPELHQW�DLU��2IILFLDO�-RXUQDO�RI�WKH(XURSHDQ�&RPPXQLWLHV��1R��/������
(8 �����E���*XLGDQFH�IRU�LPSOHPHQWLQJ�'LUHFWLYH��������(&�RI�WKH�(XURSHDQ3DUOLDPHQW�DQG�RI�WKH�&RXQFLO�RI����)HEUXDU\������UHODWLQJ�WR�R]RQH�LQ�DPELHQWDLU� 6HFRQG�GUDIW�E\�WKH�&RPPLVVLRQ�����$SULO������
)RONHUW�5�-�0��-LPPLQN�%�$���1RRUGLMN�+����������3UHOLPLQDU\�DVVHVVPHQW�RI�DLUTXDOLW\�IRU�FDUERQ�PRQR[LGH�DQG�EHQ]HQH�LQ�WKH�1HWKHUODQGV�XQGHU�(XURSHDQ8QLRQ�OHJLVODWLRQ��5HSRUW������������5,90��%LOWKRYHQ��7KH�1HWKHUODQGV�
+DPPLQJK�3���%HFN��-�3���9DQ�%UHXJHO�3�%���%XLMVPDQ��(���'LHGHUHQ�+�6�0�$��1RRUGLMN�+���GH�5XLWHU��-�)���7URPS��-���9HOGHUV�*�-�0���9DQ�9HO]H��.���������-DDURYHU]LFKW�OXFKWNZDOLWHLW�������5HSRUW�WR�EH�SXEOLVKHG��5,90��%LOWKRYHQ�
0DWWKLMVHQ��-���)�-��6DXWHU��)�-���DQG�'H�:DDO��(�6�����������0RGHOOLQJ�RI�SDUWLFXODWHPDWWHU�RQ�D�(XURSHDQ�VFDOH��,Q��-��.HOOHU�DQG�6��$QGUHDQL�$NVRMRJOX��(GV���3URFHHGLQJV�RI�*/25($0�6\PSRVLXP��������:HQJHQ��6ZLW]HUODQG�
5RHPHU��0�����������,Q�VHDUFK�IRU�WUHQGV�RI�R]RQH�DQG�SUHFXUVRUV��)LUVW�SURJUHVVUHSRUW���GUDIW���75275(3�ZRUN�SDFNDJH����SDUWQHU����712�0(3��$SHOGRRUQ��7KH1HWKHUODQGV�
6PHHWV��&�-�3�3���%HFN��-�3����������(IIHFWV�RI�VKRUW�WHUP�DEDWHPHQW�PHDVXUHV�RQSHDN�R]RQH�FRQFHQWUDWLRQV�GXULQJ�VXPPHU�VPRJ�HSLVRGHV�LQ�WKH�1HWKHUODQGV�5HSRUW�����������5,90��%LOWKRYHQ��7KH�1HWKHUODQGV�
9DQ�%UHXJHO��3���%XLMVPDQ��(���������3UHOLPLQDU\�DVVHVVPHQW��RI�DLU�TXDOLW\�IRUVXOSKXU�GLR[LGH��QLWURJHQ�GLR[LGH��QLWURJHQ�R[LGHV��SDUWLFXODWH�PDWWHU�DQG�OHDG�LQWKH��1HWKHUODQGV�XQGHU�(XURSHDQ�8QLRQ�OHJLVODWLRQ��5HSRUW������������5,90�%LOWKRYHQ��7KH�1HWKHUODQGV�
9DQ�(O]DNNHU�%*����������0RQLWRULQJ�DFWLYLWLHV�LQ�WKH�'XWFK�1DWLRQDO�$LU�4XDOLW\0RQLWRULQJ�1HWZRUN�LQ������DQG�������5HSRUW������������5,90��%LOWKRYHQ��7KH1HWKHUODQGV�
9520������D���6PRJUHJHOLQJ������HQ�GUDDLERHN��9520���7KH�+DJXH��7KH1HWKHUODQGV�
9520������E����1DWLRQDDO�0LOLHXEHOHLGVSODQ�����9520��7KH�+DJXH��7KH1HWKHUODQGV�
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$QQH[�$��0HDVXUHPHQW�PHWKRGV�LQ�WKH�1DWLRQDO$LU�4XDOLW\�0RQLWRULQJ�1HWZRUN��/0/�
0HDVXUHPHQW�RI�R]RQH7\SH � DXWRPDWLF�DQDO\VHU0HDVXULQJ�LQVWUXPHQW � 7KHUPR�(OHFWURQ���:$QDO\VLV�PHWKRG ��XOWUDYLROHW�DEVRUSWLRQ0HDVXULQJ�UDQJH � �t������J�P� 2�'HWHFWLRQ�OLPLW � ���J�P� 2�'XUDWLRQ ����KRXU
0HDVXUHPHQW�RI�QLWURJHQ�R[LGHV7\SH � DXWRPDWLF�DQDO\VHU0HDVXULQJ�LQVWUXPHQW � 7KHUPR�(OHFWURQ���:$QDO\VLV�PHWKRG � FKHPROXPLQHVFHQFH0HDVXULQJ�UDQJH��12� � �t������������������ �J�P� 120HDVXULQJ�UDQJH��12�� � �t������������� ����� �J�P� 12�'HWHFWLRQ�OLPLW � ���J�P� 12�'XUDWLRQ � ��KRXU
 KLJKHU�UDQJH�DW�D�IHZ�VWUHHW�VWDWLRQV
6DPSOLQJ�DQG�PHDVXUHPHQW�RI�9RODWLOH�2UJDQLF�&RPSRXQGV��92&�7\SH � DFWLYH�VDPSOLQJ6DPSOHU � XQLYHUVDO�VDPSOHU��PDGH�E\�5,906DPSOLQJ � FRQWLQXRXV�GXULQJ�D�GD\�RU��ZHHN�$GVRUSWLRQ�PHGLXP � DFWLYH�FDUERQ��6.&��FRFRQXW�EDVHG������PJ�)ORZ � ������O�PLQ� �GDLO\�VDPSOHV�� �����O�PLQ� �ZHHNO\�VDPSOHV�$QDO\VLV � HOXWLRQ�ZLWK�&6� IROORZHG�E\�JDV�FKURPDWRJUDSK\DQG�IODPH�LRQLVDWLRQ�RU�HOHFWURQ�FDSWXUH�GHWHFWLRQ�VHH�7DEOH�$��IRU�FRPSRQHQWV'HWHFWLRQ�OLPLW � �����J�P�

'XUDWLRQ � ��GD\����ZHHN
6DPSOLQJ�DQG�PHDVXUHPHQW�RI�+LJKO\�9RODWLOH�2UJDQLF�&RPSRXQGV��+92&�7\SH � DXWRPDWLF�DQDO\VHU6DPSOHU � &KURPSDFN�92&�$,5��FU\RJHQLF�FRQFHQWUDWLRQ�RQ�DQDGVRUSWLRQ�FROXPQ�ILOOHG�ZLWK�D�FRPELQDWLRQ�RI��DGVRUEHQWV��WKHUPDO�GHVRUSWLRQ�DQG�FROG�WUDSIRFXVLQJ�6DPSOLQJ � ����RI�WKH�WLPH��HYHU\�RWKHU�KRXU��FRQWLQXRXV�IRU���K�)ORZ � ���PO�PLQ� �DPELHQW�DLU�IURP�FHQWUDO�LQOHW�����PO�PLQ��SUH�FRQFHQWUDWLQJ$QDO\VLV � FDSLOODU\�JDV�FKURPDWRJUDSK\�ZLWK�IODPH�LRQLVDWLRQ� 'HWHFWLRQ��VHH�7DEOH�$��IRU�FRPSRQHQWV'HWHFWLRQ�OLPLW � ��SSW��&�t&�������SSW��&�t&�������SSW��DURPDWLFV�'XUDWLRQ � ��KRXU5HPDUNV � ,QOHW�SRLQW���P�DERYH�JURXQG�OHYHO������O�PLQPRQLWRULQJ�E\�712�0(3�LQ�$SHOGRRUQ�



3DJH����RI��� 5,90�UHSRUW����������

7DEOH�$����/LVW�RI��+,*+/<� 92/$7,/(�25*$1,&�&203281'6
92/$7,/(�25*$1,&�&203281'6��92&�$ONDQHV� $URPDWLFV�'HFDQH EHQ]HQH'RGHFDQH ����GLPHWK\OEHQ]HQH��R�[\OHQH�+HSWDQH ����HWK\OPHWK\OEHQ]HQH+H[DGHFDQH ������WULPHWK\OEHQ]HQH+H[DQH ������WULPHWK\OEHQ]HQH1RQDQH ����GLPHWK\OEHQ]HQH��P�[\OHQH�2FWDQH ����HWK\OPHWK\OEHQ]HQH3HQWDGHFDQH ������WULPHWK\OEHQ]HQH3URS\O�EHQ]HQH ����GLPHWK\OEHQ]HQH��S�[\OHQH�7HWUDGHFDQH ����HWK\OPHWK\OEHQ]HQH7ULGHFDQH ����PHWK\O�L�SURS\OEHQ]HQH8QGHFDQH (WK\O�EHQ]HQHL�SURS\O�EHQ]HQH&KORULQDWHG��DONDQHV� %XW\O�EHQ]HQH������WULFKORURHWKDQH 6W\UHQH������WULFKORURHWKDQH����GLFKORURHWKDQH &KORULQDWHG�DURPDWLFV�����GLFKORURSURSDQH 7ROXHQH7ULFKORURPHWKDQH��FKORURIRUP� ����GLFKORUREHQ]HQH7HWUDFKORURHWKHQH ������WULFKORUREHQ]HQH7HWUDFKORURPHWKDQH ������WULFKORUREHQ]HQH7ULFKORURHWKHQH ����GLFKORUREHQ]HQH2WKHUV� ������WULFKORUREHQ]HQH��PHWK\OQDSKWKDOHQH ����GLFKORUREHQ]HQH��LVRSURSHQ\O���PHWK\OF\FORKH[HQH�OLPRQHQH� &KORUREHQ]HQH

1DSKWKDOHQH3KHQRO
+,*+/<�92/$7,/(�25*$1,&�&203281'6��+92&�&��&�� &��&��%XW���HQH ��PHWK\OEXWD�����GLHQH%XWDQH ��PHWK\OEXW���HQH&LV�EXW���HQH ��PHWK\OEXWDQH(WKDQH ��PHWK\OSHQW���HQH(WKHQH ��PHWK\OSHQWDQH(WK\QH ���DQG���PHWK\OKH[DQH0HWK\O�SURSDQH ��PHWK\OSHQWDQH0HWK\O�SURSHQH &\FORKH[DQH3URSDQH &\FORSHQWDQH3URSHQH &\FORSHQWHQH7UDQV�EXW���HQH +HSWDQH$URPDWLFV� +H[DQH%HQ]HQH 0HWK\OF\FORSHQWDQH7ROXHQH RFWDQH(WK\OEHQ]HQH SHQWDQHP�S�[\OHQHR�[\OHQH



5,90�UHSRUW���������� 3DJH����RI���

$QQH[�%��0RQLWRULQJ�GDWD
7DEOH�%��OLVWV�WKH�PHDVXUHG�H[FHHGDQFHV�RI�WKH�ORQJ�WHUP�REMHFWLYH�IRU�WKHSURWHFWLRQ�RI�KXPDQ�KHDOWK�LQ�WKH�SHULRG�����t�����LQ�QXPEHU�RI�GD\V�LQ�ZKLFKPD[LPXP�GDLO\���KRXU�DYHUDJH�R]RQH�FRQFHQWUDWLRQ�H[FHHGV������J�P�� 7DEOH�%�OLVWV�WKH�PHDVXUHG�$27���YDOXHV�LQ�WKH�SHULRG�����t������DQG�VKRZV�WKHH[FHHGDQFHV�RI�WKH�ORQJ�WHUP�REMHFWLYH�IRU�SURWHFWLRQ�RI�YHJHWDWLRQ�������J�P�üK��
9DOXHV�IRXQG�EHORZ�WKH�ORQJ�WHUP�REMHFWLYH�DUH�VKRZQ�LQ�EODFN��H[FHHGDQFHV�RIWKH ORQJ�WHUP�REMHFWLYH�DUH�VKRZQ�LQ�UHG�
7KH FULWHULD�VWDWHG�LQ�WKH�WKLUG�GDXJKWHU�GLUHFWLYH�ZHUH�XVHG�ZKHQ�DJJUHJDWLQJDQG FDOFXODWLQJ�WKHVH�H[FHHGDQFHV��7KH�WDEOHV�%��DQG�%��VKRZ�ODFN�RI�GDWD�LQ�FDVHWKHVH�FULWHULD�ZHUH�QRW�PHW�



3DJH����RI��� 5,90�UHSRUW����������

7DEOH�%����0HDVXUHG�H[FHHGDQFHV�RI�WKH�ORQJ�WHUP�REMHFWLYH�IRU�SURWHFWLRQ�RI�KXPDQ�KHDOWK�UHG�����QXPEHUV�RI�GD\V�LQ�ZKLFK�WKH�PD[LPXP�GDLO\���KRXU�DYHUDJH�R]RQH�FRQFHQWUDWLRQH[FHHGHG������J�P��
6WDWLRQ�QDPH 6WDWLRQ�QU�� ���� ���� ���� ���� ����
5HJLRQDO�VWDWLRQV
3RVWHUKROW�9ORGURSSHUZHJ ��� �� �� �� ��

9UHGHSHHO�9UHGHZHJ ��� ��

:LMQDQGVUDGH�2SIHUJHOWVWUDDW ��� �� �� � �

%XGHO�7RRP ��� �� �� ��

%LHVW�+RXWDNNHU�%LHVWVHVWUDDW ��� � ��

9RONHO�+HLNDQWVHSDG ��� �� �� �� ��

+XLMEHUJHQ�9HQQHNHQVWUDDW ��� �� �� �

=LHULN]HH�/DQJH�6OLNZHJ ��� �� �� �� �� ��

3KLOLSSLQH�6WHOOHZHJ ��� �� �� �� � ��

6FKLSOXLGHQ�*URHQHYHOG ��� �� �� � �

:HVWPDDV�*URHQHZHJ ��� �� �� �

'H�=LON�9RJHODDUVGUHHI ��� � � �� ��:LHULQJHUZHUI�0HGHPEOLNNHUZHJ ��� �� � � � �

&DEDXZ�=LMGHZHJ ��� �� �� �

%LGGLQJKXL]HQ�+RHNZDQWZHJ ��� �� � � � �

=HJYHOG�2XGH�0HLMH ��� � � � � �

(LEHUJHQ�/LQWYHOGVHZHJ ��� �� �� ��

:DJHQLQJHQ�%LQQHQKDYHQ ��� �� �� �� �� ��

/RHQHQ�(HUEHHNVHGLMN ��� �� �� ��

+HOOHQGRRUQ�/XWWHQEHUJHUZHJ ��� �� ��

%DUVEHHN�'H�9HHQHQ ��� � �� �� �

6DSSHPHHU�%RUJHUFRPSDJQLH ��� �� � �� � �

%DON�7URSKRUQVWHUZHJ ��� �� �� � �

:LWWHYHHQ�7DOPDZHJ ��� �� � �

9DOWKHUPRQG�1RRUGHUGLHS ���
.ROOXPHUZDDUG�+RRJH�=XLGZDO ��� � � � � �

8UEDQ�VWDWLRQV
'HQ�+DDJ�5HEHFTXHVWUDDW ��� �� �� � �

'RUGUHFKW�)ULVRVWUDDW ��� �� �� �� ��

$PVWHUGDP�)ORUDSDUN ��� �� � �

8WUHFKW�8QLYHUVLWHLWVELEOLRWKH ��� �� � � � �

6WUHHW�VWDWLRQV
(LQGKRYHQ�*HQRYHYDODDQ ��� � � � � �

(LQGKRYHQ�3LXVODDQ ��� � � � � �

9ODDUGLQJHQ�)ORUHVODDQ ��� � � �

8WUHFKW�GH�-RQJZHJ ��� � � � � �

8WUHFKW�9OHXWHQVHZHJ ��� � � � �

8WUHFKW�(U]HLMVWUDDW ��� � � �

%UHXNHOHQ�6QHOZHJ ��� � �

$SHOGRRUQ�$UQKHPVHZHJ ��� �� � � � �



5,90�UHSRUW���������� 3DJH����RI���

7DEOH�%����0HDVXUHG�$27���YDOXHV��LQ��J�P�
K���VKRZLQJ�H[FHHGDQFHV�RI�WKH�ORQJ�WHUPREMHFWLYH�IRU�SURWHFWLRQ�RI�YHJHWDWLRQ�LQ�UHG�
6WDWLRQ�QDPH 6WDWLRQ�QU�� ���� ���� ���� ���� ����
5HJLRQDO�VWDWLRQV
3RVWHUKROW�9ORGURSSHUZHJ ��� ����� ����� ����� ����

9UHGHSHHO�9UHGHZHJ ��� �����

:LMQDQGVUDGH�2SIHUJHOWVWUDDW ��� ����� ����� ���� ���� ����

%XGHO�7RRP ��� ����� ���� ����

%LHVW�+RXWDNNHU�%LHVWVHVWUDDW ��� ���� ����

9RONHO�+HLNDQWVHSDG ��� ����� ����� ����� ����

+XLMEHUJHQ�9HQQHNHQVWUDDW ��� �����

=LHULN]HH�/DQJH�6OLNZHJ ��� ����� ���� ���� ����

3KLOLSSLQH�6WHOOHZHJ ��� ����� ���� ����

6FKLSOXLGHQ�*URHQHYHOG ��� ����� ���� ����

:HVWPDDV�*URHQHZHJ ��� ���� ���� ����

'H�=LON�9RJHODDUVGUHHI ��� ���� ���� ���� ����

:LHULQJHUZHUI�0HGHPEOLNNHUZHJ ��� ���� ���� ���� ����

&DEDXZ�=LMGHZHJ ��� ����� ���� ����

%LGGLQJKXL]HQ�+RHNZDQWZHJ ��� ���� ���� ���� ����

=HJYHOG�2XGH�0HLMH ��� ���� ���� ���� ����

(LEHUJHQ�/LQWYHOGVHZHJ ��� ����� ����

:DJHQLQJHQ�%LQQHQKDYHQ ��� ����� ����� ����

/RHQHQ�(HUEHHNVHGLMN ��� ����� ����� ���� ����

+HOOHQGRRUQ�/XWWHQEHUJHUZHJ ��� ����� ����

%DUVEHHN�'H�9HHQHQ ��� ���� ���� ���� ����

6DSSHPHHU�%RUJHUFRPSDJQLH ��� ���� ���� ���� ���� ����

%DON�7URSKRUQVWHUZHJ ��� ���� ���� ����

:LWWHYHHQ�7DOPDZHJ ���
9DOWKHUPRQG�1RRUGHUGLHS ���
.ROOXPHUZDDUG�+RRJH�=XLGZDO ��� ���� ���� ���� ���� ����

8UEDQ�VWDWLRQV
'HQ�+DDJ�5HEHFTXHVWUDDW ��� ���� ���� ���� ����

'RUGUHFKW�)ULVRVWUDDW ��� ���� ���� ���� ����

$PVWHUGDP�)ORUDSDUN ��� ���� ���� ����

8WUHFKW�8QLYHUVLWHLWVELEOLRWKH ��� ���� ���� ���� ���� ����

6WUHHW�VWDWLRQV
(LQGKRYHQ�*HQRYHYDODDQ ��� ���� ���� ���� ���� ����

(LQGKRYHQ�3LXVODDQ ��� ���� ���� ���� ���� ����

9ODDUGLQJHQ�)ORUHVODDQ ��� ���� ���� ���� ���� ����

8WUHFKW�GH�-RQJZHJ ��� ���� ���� ����

8WUHFKW�9OHXWHQVHZHJ ��� ���� ���� ����

8WUHFKW�(U]HLMVWUDDW ��� ���� ���� ����

%UHXNHOHQ�6QHOZHJ ��� ���� ���� ���� ����

$SHOGRRUQ�$UQKHPVHZHJ ��� ���� ���� ���� ����



3DJH����RI��� 5,90�UHSRUW����������

$QQH[�&��6DPSOLQJ�SRLQWV�LQ�WKH�]RQHV�DQGDJJORPHUDWLRQV
7KH�WDEOH�EHORZ�OLVWV�WKH�RSHUDWLRQDO�R]RQH�VDPSOLQJ�SRLQWV�LQ�HDFK�]RQH�DQGDJJORPHUDWLRQ�LQ�WKH�1DWLRQDO�$LU�4XDOLW\�0RQLWRULQJ�1HWZRUN��/0/���9DQ(O]DNNHU���������7KH�WDEOH�LQGLFDWHV�DW�ZKLFK�VDPSOLQJ�SRLQWV�QLWURJHQ�GLR[LGH�QLWURJHQ�R[LGHV�DQG�YRODWLOH�RUJDQLF�K\GURFDUERQV�DUH�PHDVXUHG�

6DPSOLQJ�SRLQWV 7\SH 2]RQH�2��
1LWURJHQGLR[LGH�12�� �

9RODWLOHRUJDQLFK\GURFDUERQV
$PVWHUGDP�+DDUOHP�DJJORPHUDWLRQ����$PVWHUGDP�)ORUDSDUN 8UEDQ [ [
7KH�+DJXH�t/HLGHQ�DJJORPHUDWLRQ����7KH�+DJXH 8UEDQ [ [
5RWWHUGDP�'RUGUHFKW�DJJORPHUDWLRQ����9ODDUGLQJHQ�)ORUHVODDQ 6WUHHW [ [����'RUGUHFKW 8UEDQ [ [
8WUHFKW�DJJORPHUDWLRQ����8WUHFKW�GH�-RQJZHJ 6WUHHW [ [ [����8WUHFKW�9OHXWHQVHZHJ 6WUHHW [ [ [����8WUHFKW�(U]HLMVWUDDW 6WUHHW [ [ [����8WUHFKW�8QLYHUVLW\�/LEUDU\ 8UEDQ [ [ [
(LQGKRYHQ�DJJORPHUDWLRQ����(LQGKRYHQ�*HQRYHYDODDQ 6WUHHW [ [����(LQGKRYHQ�3LXVODDQ 6WUHHW [ [
+HHUOHQ�.HUNUDGH�DJJORPHUDWLRQ
� $OVR�IRU�QLWURJHQ�R[LGHV��12[�



5,90�UHSRUW���������� 3DJH����RI���

6DPSOLQJ�SRLQW 7\SH 2]RQH�2��
1LWURJHQGLR[LGH�12�� �

�+LJKO\��9RODWLOHRUJDQLFK\GURFDUERQV
1RUWKHUQ�]RQH����%LGGLQJKXL]HQ 5HJLRQDO [ [����+HOOHQGRRUQ 5HJLRQDO [ [����%DUVEHHN 5HJLRQDO [ [����6DSSHPHHU 5HJLRQDO [ [����%DON 5HJLRQDO [ [����9DOWKHUPRQG 5HJLRQDO [ [����.ROOXPHUZDDUG 5HJLRQDO [ [ [��
0LGGOH�]RQH����6FKLSOXLGHQ 5HJLRQDO [����:HVWPDDV 5HJLRQDO [ [����'H�=LON 5HJLRQDO [ [����:LHULQJHUZHUI 5HJLRQDO [ [����&DEDXZ 5HJLRQDO [ [����%LOWKRYHQ 5HJLRQDO [ [����=HJYHOG 5HJLRQDO [ [ [����%UHXNHOHQ 6WUHHW [ [����(LEHUJHQ 5HJLRQDO [ [����:DJHQLQJHQ 5HJLRQDO [ [����$SHOGRRUQ�$UQKHPVHZHJ 6WUHHW [ [����/RHQHQ 5HJLRQDO [ [
6RXWKHUQ�]RQH����3RVWHUKROW 5HJLRQDO [ [����9UHGHSHHO 5HJLRQDO [ [����:LMQDQGVUDGH 5HJLRQDO [����%XGHO 5HJLRQDO [ [����%LHVW�+RXWDNNHU 5HJLRQDO [ [ [����9RONHO 5HJLRQDO [ [����+XLMEHUJHQ 5HJLRQDO [ [����=LHULN]HH 5HJLRQDO [ [����3KLOLSSLQH 5HJLRQDO [ [
� $OVR�IRU�QLWURJHQ�R[LGHV��12[�
� $OVR�IRU�+92&



3DJH����RI��� 5,90�UHSRUW����������

$QQH[�'��0RGHOOLQJ�UHVXOWV

)LJXUH�'���1XPEHU�RI�GD\V�LQ������LQ�ZKLFK�WKH�PD[LPXP���KRXU�DYHUDJH�R]RQHFRQFHQWUDWLRQ�H[FHHGV������J�P� �XVLQJ�KLJKO\�XQIDYRXUDEOH�PHWHRURORJLFDO�GDWD�DQG�WKH�1(&VFHQDULR��

)LJXUH�'���1XPEHU�RI�GD\V�LQ������LQ�ZKLFK��WKH�PD[LPXP���KRXU�DYHUDJH�R]RQHFRQFHQWUDWLRQ�H[FHHGV������J�P� �XVLQJ�DYHUDJH�PHWHRURORJLFDO�GDWD�DQG�WKH�1(&�VFHQDULR��



5,90�UHSRUW���������� 3DJH����RI���

)LJXUH�'���([SHFWHG�$27���YDOXHV�IRU������LQ�WKH�1(33��VFHQDULR�XVLQJ�ILYH�\HDU�DYHUDJHPHWHRURORJLFDO�GDWD��WDUJHW�YDOXH�LV���������J�P�
K��

)LJXUH�'���([SHFWHG�QXPEHU�RI�KRXUV�LQ������ZKHQ�WKH�LQIRUPDWLRQ�WKUHVKROG�IRU�R]RQH������J�P�� LV�H[FHHGHG��XVLQJ�WKH�1(33��VFHQDULR�DQG�YHU\�XQIDYRXUDEOH�PHWHRURORJLFDO�GDWD��



3DJH����RI��� 5,90�UHSRUW����������

)LJXUH�'���([SHFWHG�PD[LPXP���KRXU�DYHUDJH�R]RQH�FRQFHQWUDWLRQV�IRU�������XVLQJ�WKH1(33��VFHQDULR�DQG�YHU\�XQIDYRXUDEOH�PHWHRURORJLFDO�GDWD��



5,90�UHSRUW���������� 3DJH����RI���

$QQH[�( 0DLOLQJ�OLVW
�� 0U�7�=ZDUWSRRUWH��'LUHFWHXU�.OLPDDWYHUDQGHULQJ�HQ�,QGXVWULH�� 'U� &�0��3OXJ��'LUHFWHXU�/RNDOH�0LOLHXNZDOLWHLW�HQ�9HUNHHU�� ,U� $�3�0��%ORP��'LUHFWLH�.OLPDDWYHUDQGHULQJ�HQ�,QGXVWULH�� ,U� -�$��+HUUHPDQV��'LUHFWLH�/RNDOH�0LOLHXNZDOLWHLW�HQ�9HUNHHU�� /� (GZDUGV��'*�(QYLURQPHQW�(XURSHDQ�&RPPLVVLRQ��%UXVVHOV�� 0��:LFKPDQQ�)LHELJ�'*�(QYLURQPHQW�(XURSHDQ�&RPPLVVLRQ��%UXVVHOV�� ,U� $��:LMEHQJD�3URYLQFLH�=XLG�+ROODQG�� 'UV��5��%UDDNHQEXUJ�YDQ�%DNNXP��0LQLVWHULH�YDQ�9HUNHHU�HQ�:DWHUVWDDW�� &��+DJHVWHLQ��91*��� ,U� $�+��%XVVHPDNHU��9520�,QVSHFWLH�5HJLR�1RRUG�:HVW��� +��YDQ�GHU�/HLM��3URYLQFLH�*URQLQJHQ��'50�DIGHOLQJ�0LOLHX��� -�0��*RGWKHOS��3URYLQFLH�)ULHVODQG��0�	�2�DIG��0LOLHXYHUJXQQLQJHQ��� $�'��%ORHPVPD��3URYLQFLH�'UHQWKH��3URGXFWJURHS�0LOLHXEHKHHU��� +HUUPDQQ��3URYLQFLH�2YHULMVVHO��$IGHOLQJ�0$%�,��� ,U��(��-DQVHQ��3URYLQFLH�)OHYRODQG��$IGHOLQJ�0LOLHXSODQYRUPLQJ��� 'U��5��6PHHQJH��3URYLQFLH�*HOGHUODQG��0:�,%0��� *��-DQVVHQ��3URYLQFLH�8WUHFKW��'LHQVW�:DWHU�HQ�0LOLHX��� +�(��*URHQHZRXG��3URYLQFLH�1RRUG�+ROODQG��$IGHOLQJ�2QGHU]RHN��� 'UV��+��.UX\W��3URYLQFLH�=XLG�+ROODQG��':0�/9*��� 3��.XPPX��'&05�0LOLHXGLHQVW�5LMQPRQG��� 5��GH�:LW��3URYLQFLH�=HHODQG��$IGHOLQJ�+	0��� %URN��3URYLQFLH�1RRUG�%UDEDQW��%XUR�9HOJ��� 0U��-�(��5HLQWMHQV��3URYLQFLH�/LPEXUJ��+RRIGJURHS�9:0��� ,U��&�-�+��9DQ�GHQ�%RVFK�,QIRPLO��� -��9DQ�:LMQHQ�**	**'�$PVWHUGDP��� 'UV��$�:�)��9HOGVWUD��3URYLQFLH�/LPEXUJ��+RRIGJURHS�9:0��� 'HSRW�YDQ�1HGHUODQGVH�3XEOLNDWLHV�HQ�1HGHUODQGVH�%LEOLRJUDILH��� 'LUHFWLH�5,90��� ,U� 5��$OEHUV�021��� ,U� -�3��%HFN�//2��� 'U� /��9DQ�%UHH�019��� ,U� 5�0�0��YDQ�GHQ�%ULQN�/$(��� ,U� +�6�0�$��'LHGHUHQ�//2��� 'UV +�&��(HUHQV�//2��� 3URI��,U��1�'��YDQ�(JPRQG�',5��� ,U� )��/DQJHZHJ�6%���� 'U� ,U��'��YDQ�/LWK�//2��� 'U� -��0DWWKLMVHQ�//2��� 'U� $��YDQ�GHU�0HXOHQ�021��� ,U� (��6FKROV�/$(��� 'UV��:�/�0��6PHHWV�/$(��� 'U� )�$�$�0��'H�/HHXZ�//2��� 3URI��'U��*�3��YDQ�:HH�/$(��� ,U� .��:LHULQJD�019������ $XWHXUV��� 6%&�&RPPXQLFDWLH��� %XUHDX�5DSSRUWHQUHJLVWUDWLH��� %LEOLRWKHHN�5,90������ %XUHDX�UDSSRUWHQEHKHHU������ 5HVHUYH�H[HPSODUHQ


	Samenvatting
	Summary
	Introduction
	Data and methods
	Measurements
	The model
	Assessment framework

	Results
	Ozone in the Netherlands
	Ozone measurements 1997–2001
	Forecasting ozone concentrations in 2010

	Preliminary assessment
	Compliance with the target values
	Compliance with the long-term objectives
	Assessment and measurement regime
	Consequences for the National Air Quality Monitoring Network
	Total
	Total


	Discussion and conclusions
	Discussion
	Conclusions

	References
	Annex A: Measurement methods in the National Air Quality Monitoring Network (LML)
	Annex B: Monitoring data
	Annex C: Sampling points in the zones and agglomerations
	Annex D: Modelling results
	Annex E Mailing list

