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G���7DEOH���JLYHV�D�PRUH�GHWDLOHG�LQVLJKW�LQWR�WKH�VLQJOH�YDOXHV�
7DEOH����$PRXQW�RI�IRRG�ZDVWH�LQ�GLIIHUHQW�:HVWHUQ�FRXQWULHV
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6WUXFWXUH� DQG� FRPSRVLWLRQ� RI� IRRG� ZDVWH� )RRG� ZDVWH� PDLQO\� FRQVLVW� RI� OHVV�� RU� QRQ�ILEURXV�� PRVWO\YHJHWDEOH� UHPDLQGHUV� ZKLFK� FRRNHG� RU� QRQ�FRRNHG� DUH� FKDUDFWHULVHG� E\� D� KLJK� ZDWHU� FRQWHQW� ������ DQGPRUH��� 7KH� EDODQFHG� &�1�UDWLR� DQG� WKH�PRLVW\� FRQVLVWHQF\�PDNH� WKDW� IRRG� ZDVWH� LV� HDVLO\� ELRGHJUDGDEOHZKHUHE\�LW�LV�EHWWHU�VXLWDEOH�IRU�DQDHURELF�WKDQ�IRU�DHURELF�WUHDWPHQW�
7DEOH ���&KHPLFDO�FRPSRVLWLRQ�RI�GLIIHUHQW�IRRG�ZDVWH�IUDFWLRQV�LQ�SHUFHQWDJH�RI�GU\�VROLGV��'6�

9HJHWDEOH�DQGIRRG�ZDVWH 5HPDLQGHUV�RI�RUDQJHVDQG�OHPRQV 0HDWUHPDLQGHUV )DW�JUHDVH
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)RRG�ZDVWH�GLVSRVHUV+LVWRU\��7KH� IRRG�ZDVWH�GLVSRVHU� �):'��ZDV� LQYHQWHG� LQ������E\� WKH�$PHULFDQ� DUFKLWHFW� -RKQ�+DPPHV�1RZDGD\V� WKHUH� DUH� DSSUR[�� �� PDQXIDFWXUHUV� RI� IRRG� ZDVWH� GLVSRVHUV� ZRUOG�ZLGH�� PDUNHW� OHDGHU� LV� WKHFRPSDQ\�,Q�6LQN�(UDWRU��,6(���):'�KDYH�EHHQ�LQVWDOOHG�LQ�WKH�8QLWHG�6WDWHV��86��VLQFH�RYHU����\HDUV�DQGFDQ�EH�IRXQG�LQ������RI�DOO�86�KRXVHKROGV��,Q�VRPH�VWDWHV�DQG�LQ�RYHU�����FLWLHV�WKHLU�XVH�LV�HYHQ�PDQGDWHG�



0RUH� WKDQ� ����� RI� DOO� QHZ� KRPHV� LQ� WKH�86� KDYH� D� ):'�� 7KH� DWWLWXGH� WRZDUGV� ):'� KDV� DOZD\V� EHHQQHJDWLYH� LQ�&HQWUDO� DQG�:HVWHUQ� (XURSH� RYHU� WKH� SDVW� GHFDGHV�� 7KH�PDLQ� UHDVRQV� IRU� WKDW� KDYH� EHHQ� WKHDGGLWLRQDO�DPRXQW�RI�IUHVK�ZDWHU�DQG�HOHFWULFLW\�IRU�):'�DSSOLFDWLRQ�DV�ZHOO�DV�WKH�DGGLWLRQDO�ORDGV�IRU�WKH::73�ZKLFK�WKHQ�RIWHQ�ZHUH�RYHUORDGHG��1RZDGD\V�WKH�PRVW�FRPPRQ�DUJXPHQW�DJDLQVW�):'�LV�WKDW�WKHGHYLFH�ZRUNV�DJDLQVW�WKH�LGHD�RI�VRXUFH�VHSDUDWHG�ZDVWH�FROOHFWLRQ�+RZHYHU�GXH�WR�SRVLWLYH�UHVHDUFK�UHVXOWV�LQ�WKH�SDVW�DQG�UHIHUULQJ�WR�D�KROLVWLF�SRLQW�RI�YLHZ�):'�JDLQ�PRUHDQG� PRUH� LQWHUHVW� LQ� (XURSH� �H�J�� 8.�� 6ZHGHQ�� 1RUZD\�� ,WDO\�� WKH� 1HWKHUODQGV��� 7KH� ELJJHVW� VSUHDGLQJFRQFHUQLQJ�:HVWHUQ�(XURSH�FDQ�EH�ILQG�LQ� WKH�8.�ZKHUH�DERXW�����RI�DOO�KRXVHKROGV� �PRUH� WKDQ���0LR��DOUHDG\� KDYH� D� GLVSRVHU�� )RU� WKH� UHVW� RI� WKH� ZHVWHUQ� (XURSHDQ� FRXQWULHV� WKH� VSUHDGLQJ� RI� ):'� FDQ� EHHVWLPDWHG�WR������&RQFHUQLQJ�*HUPDQ\�QR�H[SOLFLW�SURKLELWLRQ�RI�):'�H[LVWV�RQ�WKH�IHGHUDO�OHYHO��+RZHYHUOHDGLQJ�PL[LQJ�ZDVWH�LQWR�ZDVWH�ZDWHU�LV�SURKLELWHG�DQG�WKXV�LQGLUHFWO\�WKH�DSSOLFDWLRQ�RI�):'��5HJDUGLQJWKH� PXQLFLSDO� OHYHO�� WKH� *HUPDQ� ZDVWH� ZDWHU� DVVRFLDWLRQ� �$EZDVVHUWHFKQLVFKH� 9HUHLQLJXQJ�� $79�UHFRPPHQGV�DOO�FRPPXQLWLHV�QRW�WR�DOORZ�):'�ZLWKLQ�WKHLU�ZDVWH�ZDWHU�GLUHFWLYHV�)XQFWLRQ��7KH�):'�LV� LQVWDOOHG�XQGHU� WKH�NLWFKHQ�VLQN�ZKHUHE\� WKH�RXWOHW� LV�DWWDFKHG� WR� WKH�VLSKRQ�RI� WKHVLQN��)UHTXHQWO\�HYHQ�WKH�RXWOHW�RI�D�GLVKZDVKHU�FDQ�EH�FRQQHFWHG�WR�WKH�):'�VR�WKDW�HYHQ�ODUJHU�SDUWLFOHVIURP�WKLV�VWUHDP�ZLOO�EH�FXW�XS�EHIRUH�HQWHULQJ�WKH�GUDLQV��7KH�GHYLFH�LV�HTXLSSHG�ZLWK�D�ZDWHUSURRI�HOHFWULFDORU�SQHXPDWLFV�VZLWFK��7KH�):'�FDQ�UDWKHU�EH�GHVFULEHG�DV�D�PLOO��WKDQ�D�FXWWHU�DV�WKH�RUJDQLF��PRLVW\�ZDVWHVDUH�JURXQG�RQ�WKH�URXJK�H[WHUQDO�ZDOO�RI�WKH�JULQGLQJ�FKDPEHU��7KLV�ZRUNV�ZLWK�WKH�KHOS�RI�D�URWDU\�GLVN��RQZKLFK�WZR�KDPPHU�FKHHNV�PRELOH�LQ�KRUL]RQWDO�GLUHFWLRQ�DUH�IDVWHQHG��7KH�GLVN�LV�SURYLGHG�ZLWK���PP�ODUJHKROHV��E\�WKRVH�WKH�VXVSHQVLRQ�RI�ZDWHU�DQG�JURXQG�NLWFKHQ�ZDVWH�ILQDOO\�LV�OHG�LQWR�WKH�GUDLQ��DQG�VHZHUDJHV\VWHP�
)LJXUH����)RRG�ZDVWH�GLVSRVHU�D��LQ�RSHUDWLRQ�E��FURVV�VHFWLRQ��,6(�������

$JDLQVW� IUHTXHQW� KHDUG� SUHMXGLFHV� ):'� GR� QRW� FRQWDLQ� URWDWLQJ� NQLIHV�� 5HJDUGLQJ� D� ):'� WKH� GDQJHU� RILQMXU\� LV� VPDOO�� FRPSDUHG� WR� RWKHU� NLWFKHQ� DSSOLDQFHV� OLNH� H�J�� HOHFWULFDO� KDQG�PL[HUV� RU� D� KRW� VWRYH�� 7KHRSHUDWLRQ�RI�D�):'�FDQ�EH�GLYLGHG�LQWR�WKH�IROORZLQJ�VWHSV�����OHW�FROG�ZDWHU�UXQ�����VZLWFK�RQ�):'�����DGGIRRG�ZDVWH�DQG�PHDO�UHPDLQGHUV�E\�SRUWLRQ����� OHW�ZDWHU�UXQ�DQRWKHU����WR����VHFRQGV�DIWHU� WKH�GLVSRVDO� LVILQLVKHG�



:LWK�WKH�DLG�RI�D�):'�DOO�RUJDQLF�NLWFKHQ�ZDVWHV�VXFK�DV�YHJHWDEOHV��IUXLW�ULQGV��FRIIHH�JURXQGV��UHPDLQGHURI�FRRNHG�PHDW�DQG�ILVK��VPDOO�ERQHV�HWF��FDQ�EH�JURXQG��1RQ�RUJDQLF�PDWHULDOV�OLNH�PHWDO��JODVV��SRUFHODLQ�OHDWKHU�� FRWWRQ�� UXEEHU��SODVWLFV�DQG� LQ�DGGLWLRQ�KDUG�RUJDQLF�PDWHULDO� VXFK� DV�ZRRG�� IUXLW� VWRQHV� DQG� ODUJHERQHV�FDQQRW�EH�JURXQG��VLQFH�WKH�PHFKDQLVP�RI�WKH�GHYLFH�LV�QRW�LQWHQGHG�IRU�VXFK�PDWHULDOV��7KH�DWWHPSW�WRJULQG�VXFK�PDWHULDOV�ZLOO�FDXVHV�D�UHVLVWDQFH��ZKLFK��LI�LW�EHFRPHV�H[FHVVLYH��ZLOO�FDXVH�D�VZLWFK�RII�RI�WKHHQJLQH� �UHVLVWRU��� $GGLWLRQDOO\� DQ� LQWHQVH� QRLVH� LV� FRQQHFWHG� ZLWK� WKH� DWWHPSW� RI� JULQGLQJ� KDUG� PDWHULDOVZKLFK�KDV�DQ�HGXFDWLRQDO�HIIHFW�RQ�WKH�XVHU�
5HVXOWV0DLQ�IRFXV�ZDV�ODLG�RQ�WKH�GHWHUPLQDWLRQ�RI�ERUGHU�FRQGLWLRQV�IRU�DQ�HFRQRPLFDO�DQG�HFRORJLFDO�DSSOLFDWLRQRI�):'��0RUHRYHU� LQIRUPDWLRQV� DERXW� WKH�QXPHUDEOH� LQIOXHQFHV�RI� JURXQG� NLWFKHQ�ZDVWH� RQ�::73�DQGVOXGJH� GLJHVWLRQ� ZHUH� FROOHFWHG�� $W� ODVW� WKH� PDLQ� DGYDQWDJHV� DQG� GLVDGYDQWDJHV� RI� ):'�DSSOLFDWLRQ� DUHOLVWHG�%RUGHU�FRQGLWLRQV�IRU�XVHIXO�):'�DSSOLFDWLRQ� $Q�LQWURGXFWLRQ�RI�):'�LQWR�H[LVWLQJ�ZDVWH��ZDWHU��V\VWHPVRXJKW� WR� IXOILO� VRPH� HVVHQWLDO� SUHFRQGLWLRQV�� $PRQJ� RWKHUV� WKH� XVH� RI� ):'� VKRXOG� EH� UHVWULFWHG� WR� FLW\GLVWULFWV�ZLWK� D� VHSDUDWHG� VHZHUDJH� V\VWHP�� 7KH� VHZHUDJH� V\VWHP� RXJKW� WR� EH� LQ� D� JRRG� FRQGLWLRQ� ZKLFKPHDQV� QR� IUDFWXUHV�� QR� OHDNDJH�� QR� VHGLPHQWDWLRQV�� 7KH� PLQLPDO� JUDGLHQW� VKRXOG� QRW� EH� EHORZ� �� ´�)XUWKHUPRUH� WKH�FRQFHUQHG�::73� LV� WR�FRQWDLQ�D�SULPDU\�FODULILHU�DQG�D� VOXGJH�GLJHVWLRQ�DQG�PXVW� RIIHUIUHH� FDSDFLWLHV� UHJDUGLQJ� ERWK� ZDVWH� ZDWHU� DQG� VOXGJH� WUHDWPHQW�� ):'� VKRXOG� QRW� EH� XVHG� LQ� KRXVHV�FRQQHFWHG�WR�D�GHDG�HQG�VHZHUDJH�DV�WKLV�LQFOXGHV�D�KLJKHU�ULVN�RI�VHGLPHQWDWLRQ�$GGLWLRQDO�ORDGV� 7DEOH���LV�D�VXPPDU\�RI�DOO�LQIRUPDWLRQ�JDLQHG�IURP�OLWHUDWXUH�VWXGLHV�DV�ZHOO�DV�IURP�RZQEDWFK�WHVWV��,Q�RUGHU�WR�HVWLPDWH�WKH�UHDO��WKHRUHWLFDOO\�SRVVLEOH��LPSDFW�RI�):'�RQ�H[LVWLQJ�LQIUDVWUXFWXUH�WKH):'�VSUHDGLQJ� LV�RI�JUHDW� LPSRUWDQFH��*RLQJ�RXW� IURP� WKH�DERYH�QDPHG� VSUHDGLQJV� WKH� DQQXDO� VSUHDGLQJUDWLR�FDQ�EH�HVWLPDWHG�WR�DERXW������7KH�EDVLF�YDOXHV�RI�WDEOH�� UHIHU�WR�WKH�FRPSRVLWLRQ�RI�*HUPDQ�GRPHVWLFZDVWH�ZDWHU�EXW�ZLOO�SUREDEO\�ILW�PRVW�RI�WKH�:HVWHUQ�(XURSHDQ�FRXQWULHV�
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&21&/86,216

7KH� FXUUHQW� ZDVWH�� ZDVWH� ZDWHU� DQG� HQHUJ\� VLWXDWLRQ�PDNHV� LW� XVHIXO�� WR� XVH� IUHH� FDSDFLWLHV� LQ� PXQLFLSDOGLJHVWHUV� IRU� WKH� FR�GLJHVWLRQ� RI� HDVLO\� ELRGHJUDGDEOH� ZDVWHV� DQG� WKXV� SURGXFH� ¦JUHHQ� HQHUJ\§�� ,QGXVWULDORUJDQLF� UHVLGXHV� HVSHFLDOO\� IURP� IRRG�SURFHVVLQJ� LQGXVWULHV� DQG� IRRG�ZDVWH� DV� D� IUDFWLRQ� IURP�KRXVHKROGVELR�ZDVWH� DUH� HVSHFLDOO\� VXLWDEOH� DV� FR�VXEVWUDWHV�� 5HJDUGLQJ� WKH� GLUHFW� FR�GLJHVWLRQ� RI� LQGXVWULDO� ZDVWHVFKRLFH��DPRXQW��FRPSRVLWLRQ�DQG�SUHWUHDWPHQW�DUH�RI�JUHDW�LPSRUWDQFH��&RQFHUQLQJ�WKH�LQGLUHFW�FR�GLJHVWLRQRI� IRRG� ZDVWH�� JURXQG� E\� IRRG� ZDVWH� GLVSRVHUV�� WKH� REVHUYDQFH� RI� ERUGHU� FRQGLWLRQV� �OLVWHG� DERYH�� LVHVVHQWLDO��'HVSLWH�RI�DOO�SRVLWLYH�DVSHFWV�RQH�DOZD\V�KDV�WR�NHHS�LQ�PLQG��WKDW�WKH�PDLQ�SXUSRVH�RI�D�::73LV�WR�FOHDQ�ZDVWH�ZDWHU�DQG�WR�WUHDW�WKH�GLIIHUHQW�NLQGV�RI�VOXGJH�ZKLFK�RFFXU�GXULQJ�WKH�VLQJOH�SURFHVV�VWHSVRI� ZDWHU� WUHDWPHQW�� 7KLV� SXUSRVH�PXVW� QRW� EH� LQIOXHQFHG� LQ� D� QHJDWLYH� ZD\� E\� FR�GLJHVWLRQ� DW� DQ\� WLPH�7KHUHIRUH�HVSHFLDOO\�FRQFHUQLQJ�GLUHFW�FR�GLJHVWLRQ�RI�LQGXVWULDO�ZDVWHV�PRQLWRULQJ�SOD\V�DQ�LPSRUWDQW�UROH�
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