
�� 7KLV�GRFXPHQW�LV�90�����RQH�RI�D�VHULHV�RI�WKH�&ROOHJH�RI�9HWHULQDU\�0HGLFLQH��)ORULGD�&RRSHUDWLYH�([WHQVLRQ�6HUYLFH��,QVWLWXWH�RI�)RRG�DQG�$JULFXOWXUDO

6FLHQFHV��8QLYHUVLW\�RI�)ORULGD��'DWH�SXEOLVKHG�$SULO�������3OHDVH�YLVLW�WKH�)$,56�:HE�VLWH�DW�KWWS���KDPPRFN�LIDV�XIO�HGX�

7KH�,QVWLWXWH�RI�)RRG�DQG�$JULFXOWXUDO�6FLHQFHV�LV�DQ�HTXDO�RSSRUWXQLW\�DIILUPDWLYH�DFWLRQ�HPSOR\HU�DXWKRUL]HG�WR�SURYLGH�UHVHDUFK��HGXFDWLRQDO

LQIRUPDWLRQ�DQG�RWKHU�VHUYLFHV�RQO\�WR�LQGLYLGXDOV�DQG�LQVWLWXWLRQV�WKDW�IXQFWLRQ�ZLWKRXW�UHJDUG�WR�UDFH��FRORU��VH[��DJH��KDQGLFDS��RU�QDWLRQDO�RULJLQ�

)RU� LQIRUPDWLRQ�RQ�REWDLQLQJ�RWKHU�H[WHQVLRQ�SXEOLFDWLRQV��FRQWDFW�\RXU�FRXQW\�&RRSHUDWLYH�([WHQVLRQ�6HUYLFH�RIILFH��)ORULGD�&RRSHUDWLYH

([WHQVLRQ� 6HUYLFH� �� ,QVWLWXWH� RI� )RRG� DQG� $JULFXOWXUDO� 6FLHQFHV� �� 8QLYHUVLW\� RI� )ORULGD� �� &KULVWLQH� 7D\ORU� :DGGLOO�� 'HDQ

�� 5XWK�)UDQFLV�)OR\G��-RLQW�$VVRFLDWH�3URIHVVRU��'HSDUWPHQW�RI�/DUJH�$QLPDO�&OLQLFDO�6FLHQFHV�DQG�'HSDUWPHQW�RI�)LVKHULHV�DQG�$TXDWLF�6FLHQFHV��&RRSHUDWLYH

([WHQVLRQ�6HUYLFH��,QVWLWXWH�RI�)RRG�DQG�$JULFXOWXUDO�6FLHQFHV��8QLYHUVLW\�RI�)ORULGD��*DLQHVYLOOH��������
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5XWK�)UDQFLV�)OR\G
�

,1752'8&7,21���:+$7�,6

)250$/,1"

)RUPDOLQ�LV�D�JHQHULF�WHUP�ZKLFK�GHVFULEHV�D�VROXWLRQ�RI

����IRUPDOGHK\GH�JDV�GLVVROYHG�LQ�ZDWHU���6ROXWLRQV�RI

IRUPDOLQ�IRU�XVH�RQ�ILVK�VKRXOG�FRQWDLQ����WR����

PHWKDQRO��ZKLFK�LQKLELWV�IRUPDWLRQ�RI�SDUDIRUPDOGHK\GH

�GLVFXVVHG�EHORZ���D�KLJKO\�WR[LF�FRPSRXQG���7ZR

FRPPHUFLDO�SURGXFWV�KDYH�EHHQ�DSSURYHG�IRU�XVH�LQ

DTXDFXOWXUH�E\�WKH�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��)'$���

7KHVH�DUH�)RUPDOLQ�)�VROG�E\�1DWFKH]�$QLPDO�6XSSO\�

1DWFKH]��0LVV��DQG�3DUDFLGH�)��VROG�E\�$UJHQW�&KHPLFDO

/DERUDWRULHV��5HGPRQG��:DVK���%RWK�RI�WKHVH�SURGXFWV

KDYH�EHHQ�DSSURYHG�E\�)'$�IRU�XVH�RQ�IRRG�ILVK��WURXW�

VDOPRQ��FDWILVK��ODUJHPRXWK�EDVV�DQG�EOXHJLOO��DV�D

SDUDVLWLFLGH���7KHUH�LV�QR�OHJDO�ZLWKGUDZDO�WLPH��WLPH�DIWHU

WKH�FKHPLFDO�ZDV�XVHG�EHIRUH�ILVK�FDQ�EH�VODXJKWHUHG�IRU

IRRG��IRU�HLWKHU�RI�WKHVH�SURGXFWV�

+2:�,6�)250$/,1�86('�,1

$48$&8/785("

)RUPDOLQ�LV�XVHG�DV�D�EDWK�WUHDWPHQW�WR�FRQWURO�H[WHUQDO

SDUDVLWLF�LQIHFWLRQV�RI�ILVK���,W�LV�H[WUHPHO\�HIIHFWLYH

DJDLQVW�PRVW�SURWR]RDQV��DV�ZHOO�DV�VRPH�RI�WKH�ODUJHU

SDUDVLWHV�VXFK�DV�PRQRJHQHWLF�WUHPDWRGHV���)RUPDOLQ

HIIHFWLYHO\�NLOOV�SDUDVLWHV�RQ�JLOOV��VNLQ��DQG�ILQV���,W�LV�QRW

WKH�SUHIHUUHG�WUHDWPHQW�IRU�H[WHUQDO�EDFWHULDO�RU�IXQJDO

LQIHFWLRQV���,Q�DGGLWLRQ��KLJK�FRQFHQWUDWLRQV�RI�IRUPDOLQ�DUH

XVHG�WR�FRQWURO�IXQJL�RQ�ILVK�HJJV���)RUPDOLQ�LV�QRW

HIIHFWLYH�DJDLQVW�LQWHUQDO�LQIHFWLRQV�RI�DQ\�W\SH�

63(&,$/�&21&(516�5(*$5',1*

7+(�86(�2)�)250$/,1

&RQFHUQV�IRU�VDIHW\�RI�SHUVRQQHO

�� )RUPDOGHK\GH�LV�D�NQRZQ�FDUFLQRJHQ���,W�VKRXOG�RQO\

EH�KDQGOHG�E\�SHUVRQQHO�ZHDULQJ�SURWHFWLYH�FORWKLQJ

VXFK�DV�JORYHV�

�� )RUPDOGHK\GH�LV�D�QR[LRXV�JDV���)RUPDOLQ�PXVW�EH

NHSW�LQ�D�VHDOHG�FRQWDLQHU�LQ�D�ZHOO�YHQWLODWHG�DUHD��

([SRVXUH�WR�IXPHV�ZLOO�UHVXOW�LQ�LUULWDWLRQ�WR�H\HV�DQG

UHVSLUDWRU\�VXUIDFHV�

�� 6RPH�SHRSOH�GHYHORS�D�VHQVLWLYLW\�WR�IRUPDOLQ�RYHU�D

SHULRG�RI�WLPH�ZKLFK�LQYROYHV�UHSHDWHG�KDQGOLQJ�RI�WKH

FKHPLFDO���7KHVH�LQGLYLGXDOV�VKRXOG�DYRLG�KDQGOLQJ

WKH�FKHPLFDO�

&RQFHUQV�IRU�VDIHW\�RI�ILVK

�� )RUPDOLQ�FKHPLFDOO\�UHPRYHV�R[\JHQ�IURP�WKH�DTXDWLF

HQYLURQPHQW���(DFK���PJ�O�RI�IRUPDOLQ�DSSOLHG

UHPRYHV���PJ�O�RI�GLVVROYHG�R[\JHQ���7KLV�LV�RQH

UHDVRQ�ZK\�XVH�RI�IRUPDOLQ�LQ�SRQGV�LV�GLVFRXUDJHG�

�� )RUPDOLQ�LV�DQ�DOJLFLGH���:KHQ�DSSOLHG�WR�SRQG�ZDWHU�

IRUPDOLQ�NLOOV�D�SRUWLRQ�RI�WKH�DOJDH�SUHVHQW��WKHUHE\

UHGXFLQJ�WKH�DELOLW\�RI�WKH�DOJDH�WR�SURGXFH�R[\JHQ
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WKURXJK�SKRWRV\QWKHVLV���)XUWKHU�GHFUHDVHV�LQ�R[\JHQ FRQFHQWUDWLRQ���,I�ILVK�VKRZ�VLJQV�RI�GLVWUHVV�EHIRUH�WKH

LQ�WKH�SRQG�FDQ�UHVXOW�DV�WKH�GHDG�DOJDH�GHFRPSRVH� DOORWWHG�WLPH�KDV�HODSVHG��WKH\�VKRXOG�EH�UHPRYHG�IURP�WKH

WUHDWPHQW�LPPHGLDWHO\���$W�ZDUPHU�ZDWHU�WHPSHUDWXUHV�� )RUPDOLQ�VKRXOG�EH�VWRUHG�LQ�DQ�DUHD�ZKHUH�LW�LV

SURWHFWHG�IURP�H[WUHPHV�RI�KHDW�DQG�FROG���1HYHU�XVH

IRUPDOLQ�ZKHQ�VWRUDJH�WHPSHUDWXUHV�IDOO�EHORZ���()

��(&��RU�ZKHQ�D�ZKLWH�SUHFLSLWDWH��SRZGHU��LV�SUHVHQW��

$W�FROG�WHPSHUDWXUHV�IRUPDOGHK\GH�LV�WUDQVIRUPHG�LQWR

SDUDIRUPDOGHK\GH��ZKLWH�SUHFLSLWDWH���D�KLJKO\�WR[LF

PDWHULDO�ZKLFK�ZLOO�NLOO�ILVK�RQ�FRQWDFW�

�� )RUPDOLQ�WR[LFLW\�LV�LQFUHDVHG�DW�KLJK�ZDWHU

WHPSHUDWXUHV���,I�ZDWHU�WHPSHUDWXUHV�H[FHHG���()

���(&���WKH�FRQFHQWUDWLRQ�XVHG�VKRXOG�EH�GHFUHDVHG�

�� :KHQ�WUHDWLQJ�SDUDVLWHV�RQ�VHQVLWLYH�VSHFLHV��VXFK�DV

K\EULG�VWULSHG�EDVV��WKH�FRQFHQWUDWLRQ�RI�IRUPDOLQ

GHOLYHUHG�LQ�D�SURORQJHG�EDWK�VKRXOG�QRW�H[FHHG���

PJ�O�

$33/,&$7,21�2)�)250$/,1�$6�$

3$5$6,7,&,'(�)25�),6+

)RUPDOLQ�LV�DSSOLHG�DV�D�EDWK�WUHDWPHQW���,W�FDQ�EH�DSSOLHG

DV�D�SURORQJHG�EDWK��ZKLFK�PHDQV�LW�LV�SODFHG�LQWR�WKH

ZDWHU�LQGHILQLWHO\��RU�LW�FDQ�EH�DSSOLHG�DV�D�VKRUW�WHUP

EDWK��ZKLFK�PHDQV�ILVK�DUH�SODFHG�LQWR�WKH�EDWK�IRU�D

UHODWLYHO\�VKRUW�SHULRG�RI�WLPH�����WR����PLQXWHV��DQG�WKHQ

SODFHG�LQWR�FOHDQ��XQWUHDWHG��ZDWHU���7KH�FRQFHQWUDWLRQ�RI

FKHPLFDO�XVHG�LV�GHWHUPLQHG�E\�WKH�SHULRG�RI�WLPH�WKH�ILVK

DUH�WR�EH�LQ�FRQWDFW�ZLWK�WKH�FKHPLFDO��WKH�WHPSHUDWXUH�RI

WKH�ZDWHU��DQG�WKH�FRQGLWLRQ�RI�WKH�ILVK���([WUHPHO\�VLFN

ILVK�PD\�QRW�EH�DEOH�WR�WROHUDWH�D��IXOO��WUHDWPHQW���$Q\

WLPH�ILVK�H[KLELW�VLJQV�RI�GLVWUHVV��L�H���GDUWLQJ��JDVSLQJ��RU

WU\LQJ�WR�MXPS�RXW�RI�WKH�ZDWHU��GXULQJ�D�FKHPLFDO

WUHDWPHQW��WKH\�VKRXOG�EH�SODFHG�LQWR�FOHDQ��XQWUHDWHG�

ZDWHU�DW�RQFH�

7KH�FRQFHQWUDWLRQ�RI�IRUPDOLQ�DSSURSULDWH�IRU�D�SURORQJHG

EDWK�LV����WR����PJ�O���7KH�ORZHU�FRQFHQWUDWLRQ�����PJ�O�

ZRXOG�EH�DSSURSULDWH�IRU�SRQG�XVH��KRZHYHU��WKH�XVH�RI

IRUPDOLQ�LQ�SRQGV�LV�GLVFRXUDJHG�IRU�VHYHUDO�UHDVRQV�ZKLFK

DUH�GLVFXVVHG�EHORZ���7KH�KLJKHU�FRQFHQWUDWLRQ�����PJ�O��LV

HDVLO\�DSSOLHG�WR�DTXDULD�DQG�WDQNV�DW���PLOOLOLWHU��PO��SHU

���JDOORQV��RU���GURSV�SHU�JDOORQ���7KHVH�DUH�TXLFN�DQG

HDV\�ZD\V�RI�PHDVXULQJ�WKLV�FRQFHQWUDWLRQ���$Q\�WLPH

IRUPDOLQ�LV�DSSOLHG��YLJRURXV�DHUDWLRQ�PXVW�EH�SURYLGHG�

)RU�VKRUW�WHUP�EDWKV�D�FRQFHQWUDWLRQ�RI�����PJ�O��RU���PO

SHU�JDOORQ��FDQ�EH�GHOLYHUHG�IRU����WR����PLQXWHV���$W

PRGHUDWH�ZDWHU�WHPSHUDWXUHV��OHVV�WKDQ���()�RU���(&��

ILVK�FDQ�EH�OHIW�LQ�D�����PJ�O�IRUPDOLQ�EDWK�IRU�DERXW�RQH

KRXU��KRZHYHU��LI�ILVK�DUH�ZHDN�RU�QRWLFHDEO\�VLFN��WKH

WUHDWPHQW�VKRXOG�EH�GLVFRQWLQXHG�DIWHU����PLQXWHV���1HYHU

H[FHHG�RQH�KRXU�RI�FKHPLFDO�H[SRVXUH�DW�WKLV

�JUHDWHU�WKDQ��� )�RU��� &��WKH�FRQFHQWUDWLRQ�RI�IRUPDOLQ� � � �

VKRXOG�EH�GHFUHDVHG�WR�����PJ�O�IRU�QR�PRUH�WKDQ�RQH

KRXU���9LJRURXV�DHUDWLRQ�PXVW�EH�SURYLGHG�WR�ILVK�GXULQJ

WUHDWPHQW�

,I�\RX�DUH�XQFHUWDLQ�KRZ�WR�FDOFXODWH�WKH�DPRXQW�RI

IRUPDOLQ�QHHGHG�WR�WUHDW�\RXU�V\VWHP��FRQWDFW�\RXU�,)$6

FRXQW\�H[WHQVLRQ�DJHQW�IRU�DVVLVWDQFH�

86(�2)�)250$/,1�,1�),6+�321'6

$OWKRXJK�IRUPDOLQ�KDV�KLVWRULFDOO\�EHHQ�XVHG�WR�FRQWURO

SURWR]RDQ�LQIHVWDWLRQV�RI�ILVK�LQ�SRQGV��LWV�XVH�LQ

DTXDFXOWXUH�SRQGV�LV�JHQHUDOO\�GLVFRXUDJHG���)LUVW��LW�LV

TXLWH�H[SHQVLYH��DQG�ODUJH�YROXPHV�DUH�QHHGHG�WR�WUHDW

HYHQ�D�VPDOO�SRQG���2WKHU��OHVV�H[SHQVLYH�FKHPLFDOV��VXFK

DV�SRWDVVLXP�SHUPDQJDQDWH��DUH�DYDLODEOH�ZKLFK�KDYH�WKH

VDPH�VSHFWUXP�RI�DFWLYLW\�DV�IRUPDOLQ��EXW�DUH�PRUH�FRVW

HIIHFWLYH�IRU�FRPPHUFLDO�XVH���6HFRQG��IRUPDOLQ�FKHPLFDOO\

UHPRYHV�GLVVROYHG�R[\JHQ�IURP�ZDWHU��DQG�WKLV�DFWLRQ�

DORQJ�ZLWK�LWV�DOJLFLGDO�DFWLYLW\��FUHDWHV�D�VLWXDWLRQ�ZKLFK

LV�FRQGXFLYH�WR�GHYHORSPHQW�RI�DQ�XQFRQWUROODEOH�R[\JHQ

GHSOHWLRQ���7KH�GLUHFW�FRVW�DQG�ULVN�DVVRFLDWHG�ZLWK�XVH�RI

IRUPDOLQ�LQ�ILVK�SRQGV�PDNH�LWV�XVH�LQ�SRQGV�GLIILFXOW�WR

MXVWLI\�

86(�2)�)250$/,1�,1�+$8/,1*

%2;(6

$Q\�WLPH�ILVK�DUH�PRYHG�IURP�RQH�IDFLOLW\�WR�DQRWKHU��WKHUH

LV�FRQFHUQ�DERXW�WKH�SRWHQWLDO�VSUHDG�RI�GLVHDVH�EHWZHHQ

SRSXODWLRQV���7KH�SRWHQWLDO�VSUHDG�RI�PDQ\�SURWR]RDQ

GLVHDVHV�FDQ�EH�HOLPLQDWHG�E\�WUHDWLQJ�ILVK�IRU�SDUDVLWHV

ZKLOH�WKH\�DUH�VWLOO�LQ�WKH�KDXOLQJ�ER[���,GHDOO\�WKLV�VKRXOG

EH�GRQH�EHIRUH�WKH\�DUH�WUDQVSRUWHG��EXW�LI�WKDW�LV�QRW

SRVVLEOH��WUHDWPHQW�RI�ILVK�LQ�WKH�KDXOLQJ�ER[�LV�D

UHDVRQDEOH�RSWLRQ�

7R�SURYLGH�D�IRUPDOLQ�WUHDWPHQW�WR�ILVK�ZKLOH�WKH\�DUH�VWLOO

LQ�WKH�KDXOLQJ�ER[��ZDWHU�LQ�WKH�ER[�PXVW�EH�WHPSHUHG�VR

WKDW�LW�LV�VLPLODU�WR�UHFHLYLQJ�ZDWHU�LQ�WHUPV�RI�WHPSHUDWXUH

DQG�S+�EHIRUH�WKH�WUHDWPHQW�LV�VWDUWHG���:KHQ�WKLV�LV�GRQH

SURSHUO\��WKH�WUHDWPHQW�PD\�EH�KDOWHG�DW�DQ\�WLPH�E\

VLPSO\�RSHQLQJ�WKH�ER[�DQG�UHOHDVLQJ�WKH�ILVK�LQWR�WKH

SRQG���,Q�DGGLWLRQ��FRQVWDQW�YLJRURXV�DHUDWLRQ�PXVW�EH

DYDLODEOH�GXULQJ�WKH�WUHDWPHQW���,I�WKHVH�SUHFDXWLRQV�KDYH

EHHQ�WDNHQ�FDUH�RI��IRUPDOLQ�FDQ�EH�DSSOLHG�DV�LW�ZRXOG�EH

IRU�DQ\�VKRUW�WHUP�EDWK������WR�����PJ�O�EDVHG�RQ�ZDWHU

WHPSHUDWXUH�IRU����PLQXWHV���5HPHPEHU��QHYHU�OHDYH�ILVK
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XQDWWHQGHG�GXULQJ�WUHDWPHQW��DQG�QHYHU�OHDYH�ILVK�LQ�WKH

IRUPDOLQ�EDWK�IRU�PRUH�WKDQ����PLQXWHV�

86(�2)�)250$/,1�,1�+$7&+(5,(6

72�&21752/�)81*86�21�(**6

)RUPDOLQ�LV�DSSURYHG�E\�)'$�IRU�FRQWURO�RI�IXQJL�LQ�ILVK

KDWFKHULHV���&RQFHQWUDWLRQV�RI������WR������PJ�O�FDQ�EH

DSSOLHG�WR�ILVK�HJJV�IRU����PLQXWHV�WR�DLG�LQ�FRQWURO�RI

IXQJXV���+DWFKHU\�PDQDJHUV�DUH�UHPLQGHG�WKDW�VDQLWDWLRQ�LV

LPSRUWDQW�IRU�WKH�SUHYHQWLRQ�RI�IXQJDO�LQYDVLRQV�RQ�ILVK

HJJV���'HDG�HJJV�VKRXOG�EH�UHPRYHG�IURP�WKH�V\VWHP

SURPSWO\�EHFDXVH�WKH\�VHUYH�DV�D�VRXUFH�RI�LQIHFWLRQ�IRU

DGMDFHQW��KHDOWK\�HJJV�

6800$5<

)RUPDOLQ�LV�D�OLTXLG�IRUPXODWLRQ�RI�����IRUPDOGHK\GH�JDV

GLVVROYHG�LQ�ZDWHU���7ZR�EUDQGV�RI�IRUPDOLQ��)RUPDOLQ�)

�1DWFKH]�$QLPDO�6XSSO\��1DWFKH]��0LVV���DQG�3DUDFLGH�)

�$UJHQW�&KHPLFDO�/DERUDWRULHV��5HGPRQG��:DVK����KDYH

EHHQ�DSSURYHG�E\�)'$�DV�SDUDVLWLFLGHV�IRU�XVH�RQ�ILVK��

)RUPDOLQ�LV�HIIHFWLYH�DJDLQVW�PDQ\�H[WHUQDO�SDUDVLWHV�

LQFOXGLQJ�SURWR]RDQV�DQG�PRQRJHQHWLF�WUHPDWRGHV���,W�LV

QRW�JHQHUDOO\�FRQVLGHUHG�WKH�EHVW�WUHDWPHQW�IRU�H[WHUQDO

IXQJDO�RU�EDFWHULDO�LQIHFWLRQV���)RUPDOLQ�FDQ�EH�GHOLYHUHG

LQ�D�VKRUW�WHUP�EDWK�DW�D�FRQFHQWUDWLRQ�RI�����PJ�O���RU

����PJ�O�LI�ZDWHU�WHPSHUDWXUH�LV�JUHDWHU�WKDQ���()����(&�

��IRU�QR�PRUH�WKDQ����PLQXWHV���,W�FDQ�EH�GHOLYHUHG�DV�DQ

LQGHILQLWH�EDWK�DW�D�FRQFHQWUDWLRQ�RI����WR����PJ�O��

)RUPDOLQ�LV�DQ�H[FHOOHQW�SDUDVLWLFLGH�IRU�XVH�LQ�WDQNV�DQG

DTXDULD��EXW�LWV�XVH�LQ�SRQGV�LV�GLVFRXUDJHG�EHFDXVH�LW

FKHPLFDOO\�UHPRYHV�R[\JHQ�IURP�WKH�ZDWHU�DQG�FDQ

FRQWULEXWH�WR�FDWDVWURSKLF�R[\JHQ�GHSOHWLRQ�XQGHU�SRQG

FRQGLWLRQV���7KLV�LV�DYRLGHG�LQ�WDQNV�DQG�DTXDULD�E\

DOZD\V�VXSSO\LQJ�YLJRURXV�DHUDWLRQ�ZKHQ�IRUPDOLQ�LV�XVHG��

+LJK�FRQFHQWUDWLRQV�RI�IRUPDOLQ�������WR������PJ�O�IRU���

PLQXWHV��FDQ�EH�XVHG�WR�FRQWURO�IXQJDO�LQIHFWLRQV�RQ�ILVK

HJJV��KRZHYHU��DSSURSULDWH�PDQDJHPHQW�SUDFWLFHV�PXVW�EH

LPSOHPHQWHG�WR�SUHYHQW�UHFXUUHQFH�


