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$UWLFOH���� 
5HVLGXDO�2]RQH�0RQLWRULQJ�DQG�

&RQWURO 

,QWURGXFWLRQ� 

2]RQH� KDV� EHHQ� XVHG� DV� D� GLVLQIHFWDQW� IRU� GHFDGHV� DQG� LWV� SRSXODULW\� ULVHV� DQG� IDOOV�ZLWK� FKDQJLQJ� WHFKQRORJLHV�� FRVWV� DQG�

UHTXLUHPHQWV��2QFH�KHUDOGHG�DV�WKH�QHZ�VXSHU�GLVLQIHFWDQW�VHW�WR�ULYDO�FKORULQH��R]RQH�LQ�ZDWHU�DV�D�GLVLQIHFWDQW�LV�D�VPDOO�SDUW�

RI�WKH�PDUNHW�DQG�LV�JHQHUDOO\�UHVWULFWHG�WR�VSHFLDOLVW�DSSOLFDWLRQV�� 

:KDW�LV�VR�JUHDW�DERXW�R]RQH�DV�D�

GLVLQIHFWDQW" 

· ,W¶V� YHU\� HIILFLHQW� -� R]RQH�LV�DSSUR[LPDWHO\����

WLPHV�PRUH�HIILFLHQW�WKDQ�FKORULQH�� 

· ,W� FDQ� WDFNOH� FKORULQH�

UHVLVWDQW� SDWKRJHQV�

VXFK�DV�&U\SWRVSRULGLD�

3DUYXP� DQG� *LDUGLD�

/DPELD� -� &U\SWR� DQG�

*LDUGLD� W\SLFDOO\� VSUHDG�

DV� RRF\VWV� ZKLFK� DUH�

UHVLVWDQW� WR� FKORULQH�

GLVLQIHFWLRQ�� 

· ,W� LV�PXFK�EHWWHU� DW� R[LGLVLQJ�RUJDQLFV� WKDQ�

FKORULQH� -� GLVLQIHFWLRQ� E\-SURGXFWV� VXFK� DV�

7ULKDORPHWKDQHV��7+0V��IRUPHG�E\�WKH�UHDFWLRQ�RI�

FKORULQH� ZLWK� RUJDQLFV� DUH� EHOLHYHG� WR� EH�

FDUFLQRJHQLF��2]RQH�FDQ�EUHDN�GRZQ�WKH�RUJDQLFV�

VXFK� WKDW� WKH\� FDQQRW� IRUP� GLVLQIHFWLRQ� E\-

SURGXFWV� �'%3V�� ZKHQ� FKORULQH� LV� DGGHG� ODWHU� LQ�

WKH�SURFHVV�� 

· :LWK� R]RQH� GLVLQIHFWLRQ� WKHUH� DUH� QR�

GLVLQIHFWLRQ� E\-SURGXFWV� -� R]RQH� R[LGDWLRQ�

GRHVQ¶W�UHVXOW�LQ�DQ\�'%3V�� 

:KDW� DUH� WKH� SUREOHPV� DVVRFLDWHG� ZLWK�

R]RQH�DV�D�GLVLQIHFWDQW" 

· 9HU\� DJJUHVVLYH� RQ� PDWHULDOV� -� R]RQH� LV� QRW�

FKHPLFDOO\� FRPSDWLEOH� ZLWK� PDQ\� FRPPRQ�

EXLOGLQJ� PDWHULDOV� DQG� FDUH� PXVW� EH� WDNHQ� RYHU�

PDWHULDOV�RI�FRQVWUXFWLRQ�� 

· 'LIILFXOW�WR�JHW� LQWR�VROXWLRQ�-�SDUWLFXODUO\�DW�

KLJKHU� WHPSV� -� R]RQH� LV�QRWRULRXVO\�GLIILFXOW� WR�

JHW� LQWR� VROXWLRQ� DQG� VRSKLVWLFDWHG� UHJLPHV� DQG�

PL[LQJ�V\VWHPV�DUH�UHTXLUHG�WR�HQVXUH�VWDELOLW\�� 

· $Q�H[WUHPH�LUULWDQW�DQG�SRVVLEO\�WR[LF�-�R]RQH�

FDQ� EH� LGHQWLILHG�E\� LWV� GLVWLQFWLYH� VPHOO� DQG� H[SRVXUH�

WR�R]RQH�LV�UHJXODWHG�LQ�PRVW�MXULVGLFWLRQV���� 

· &DSLWDO�PDLQWHQDQFH�DQG�SRZHU� LQWHQVLYH�-�R]RQH�

LV� JHQHUDWHG� DW� SRLQW� RI� XVH�� JHQHUDOO\� E\� HOHFWULFDO�

GLVFKDUJH� WKURXJK� DLU� RU� R[\JHQ�� 7KH� FRVW� RI� VXFK�

JHQHUDWRUV�IDU�H[FHHGV�WKH�FRVWV�RI�D�WDQN�DQG�D�SXPS�

�FKORULQH��� 

· 'LIILFXOW� WR� PHDVXUH� UHVLGXDO� DQG� FRQWURO� -� VHH�

EHORZ� 

$SSOLFDWLRQV 

$V�PHQWLRQHG�DERYH��R]RQH�WHQGV�QRW�WR�EH�WKH�ILUVW�FKRLFH�DV�D�

GLVLQIHFWDQW� GXH� WR� WKH� FRVW� DQG� FRPSOH[LW\�� 7KHUH� DUH��

KRZHYHU��VSHFLILF�DSSOLFDWLRQV�ZKHQ�R]RQH�LV�WKH�PRVW�HIIHFWLYH�

RYHUDOO�IRU�WKH�RXWFRPHV�GHVLUHG� 

7KH�PRVW�FRPPRQ�VSHFLILF�DSSOLFDWLRQV�DUH�GHVFULEHG�EHORZ� 

· 'ULQNLQJ� ZDWHU� WUHDWPHQW� -� SUH-WUHDWPHQW�

�RUJDQLFV�� -� GLVVROYHG�R]RQH� LV� XVHG� WR�GHVWUR\� WKH�

RUJDQLFV� IURP�D� UDZ�ZDWHU� VRXUFH� LQ� RUGHU� WR� UHGXFH�

WKH� VFRSH� IRU� GLVLQIHFWLRQ� E\-SURGXFWV� WR� IRUP� ZKHQ�

FKRULQH�LV�DGGHG�ODWHU�LQ�WKH�SURFHVV� 

· :DWHU� WUHDWPHQW� -� SUH-WUHDWPHQW� �)H� DQG� 0Q�

UHPRYDO�� -� R]RQH� FDQ� EH� H[WUHPHO\� HIIHFWLYH� DW�

R[LGLVLQJ�ERWK� LURQ�DQG�PDQJDQHVH�WR� LQVROXEOH� IRUPV�

ZKLFK�DOORZV�WKHLU�UHPRYDO�IURP�GULQNLQJ�ZDWHU�SULRU�WR�

DGGLWLRQDO�WUHDWPHQW�� 

· %RWWOHG� GULQNLQJ� ZDWHU� -� ERWWOHG�GULQNLQJ�ZDWHU� LV�

RIWHQ� GLVLQIHFWHG� ZLWK� R]RQH� EHFDXVH� LW� LV� H[WUHPHO\�

HIIHFWLYH� DQG� OHDYHV� QR� UHVLGXDO�� ,Q� WXUQ� WKLV� PHDQV�

WKDW� WKHUH� LV� QR� UHVLGXDO� WDVWH�� 2QFH� WUHDWHG� ZLWK�

R]RQH�WKH�ERWWOHV�DUH�VHDOHG�DQG�WKH�ZDWHU�UHTXLUHV�QR�

UHVLGXDO�GLVLQIHFWDQW� 

· $TXDFXOWXUH�$TXDULD� -� R]RQH�LV�XVHG�LQ�DTXDULD�DQG�

DTXDFXOWXUH� WR� GLVLQIHFW� WKH� ZDWHU� DQG� UHGXFH� WKH�
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UHVLGXDOV�UHTXLUHG����SOHDVH�VHH�IXUWKHU�RQ�LQ�WKLV�

GRFXPHQW� IRU� FRPPHQWV� RQ� WKH� R]RQDWLRQ� RI�

VHDZDWHU�� 

· :DVKLQJ� �GHFD\� SUHYHQWLRQ�� -� ORZ� OHYHOV� RI�

R]RQH�FDQ� UHGXFH� WKH�EDFWHULD�RQ� WKH�VXUIDFH�RI�

IRRGVWXIIV� �SDUWLFXODUO\� IUXLW��� ZKLFK� FDQ� JUHDWO\�

SURORQJ� WKH� RQVHW� RI� GHFD\�� H[WHQGLQJ� LWV� VKHOI-

OLIH�DQG�WKHUHIRUH�LQFUHDVLQJ�LWV�YDOXH� 

· 6RPH� LQGXVWULDO� ZDVWH� ZDWHUV� -� VRPH�

LQGXVWULDO� ZDVWH� ZDWHUV� UHTXLUH� DQ� H[WUHPHO\�

SRZHUIXO�R[LGLVHU�WR�PDNH�WKH�ZDVWH�VDIH�IRU�WKH�

HQYLURQPHQW� 

· 3RROV�DQG�VSDV� -� LQ�WKH���V�DQG���V��WKHUH�ZDV�

D�GULYH�WR�UHGXFH�FKORULQH� LQ�SRROV�DQG�VSDV�DQG�

R]RQH� ZDV� LQWURGXFHG�� 2YHU� WLPH�� WKH� FRVW� RI�

SXUFKDVLQJ� DQG� PRQLWRULQJ� R]RQH� GRVLQJ�

HTXLSPHQW� LQ� SRROV� KDV� WHQGHG� UHGLUHFW� WKLV�

HPSKDVLV� WRZDUGV� EHWWHU�PRQLWRULQJ� DQG� FRQWURO�

RI�FKORULQH�GRVLQJ�� 

0HDVXULQJ� DQG� FRQWUROOLQJ� R]RQH�

GLVLQIHFWLRQ 

*HWWLQJ�R]RQH�WR�VWD\�LQ�VROXWLRQ�ORQJ�HQRXJK�WR�DFKLHYH�D�

UHVLGXDO�WKDW�FDQ�EH�PHDVXUHG�FRQVLVWHQWO\��DQG�WKHUHIRUH�

FRQWURO�WKH�SURFHVV��LV�D�FKDOOHQJH��9HU\�RIWHQ�WKH�DPRXQW�

RI�'LVVROYHG�2]RQH��'2���LQ�D�VROXWLRQ�KDV�OHVV�WR�GR�ZLWK�

WKH�R]RQH�GHPDQG�RU� WKH�DPRXQW�GRVHG�DQG�PRUH�WR�GR�

ZLWK�WKH�DPELHQW�FRQGLWLRQV�WKDW�FDQ�FDXVH�R]RQH�WR�FRPH�

RXW� RI� VROXWLRQ�� 7KDW�� DQG� WKH� UHODWLYHO\� VPDOO� UHVLGXDOV�

UHTXLUHG�� SURYLGH� D� FKDOOHQJH� IRU� WKH� PRQLWRULQJ� DQG�

FRQWURO�RI�'2�� 

0RQLWRULQJ�VPDOO�UHVLGXDOV�UHTXLUHV�DQ�H[WUHPHO\�VHQVLWLYH�

DQG�VWDEOH�R]RQH�VHQVRU� 

2YHU� WKH� \HDUV�� WKHUH�

KDYH� EHHQ� PDQ\�

YDULHWLHV�RI�VHQVRU�IURP�

FRORULPHWULF� DQDO\VHUV�

�DGGLQJ� D� UHDJHQW� VR�

WKH� ZDWHU� VDPSOH�

FKDQJHV� FRORXU� EDVHG�

RQ� WKH� DPRXQW� RI�'2�� SUHVHQW�� DQG� WKHQ�PHDVXULQJ� WKH�

FRORXU�FKDQJH��WR�RSHQ�HOHFWURFKHPLFDO�VHQVRUV��,QGXVWU\�

KDV� ODUJHO\� VHWWOHG� RQ� XVLQJ� PHPEUDQHG� DPSHURPHWULF�

VHQVRUV� DV� WKH\�JLYH� WKH�EHVW� EDODQFH�EHWZHHQ� VSHHG�RI�

UHVSRQVH�� ORQJHYLW\�� FDSLWDO� DQG� PDLQWHQDQFH� FRVWV��

VWDELOLW\��DQG�VHQVLWLYLW\� 

7KHVH� VHQVRUV� DUH� H[WUHPHO\� VHQVLWLYH� ������SSP�� EXW�

FDQ� VXIIHU� IURP� SUHVVXUH� IOXFWXDWLRQV� LQ� WKH� VDPSOH� DQG�

EXEEOHV� RI� '2�� FRPLQJ� RXW� RI� VROXWLRQ�� ,Q� DGGLWLRQ� WKH\�

QHHG�WR�XWLOLVH�R]RQH�UHVLVWDQW�PDWHULDOV�RI�FRQVWUXFWLRQ�DV�

R]RQH�LV�SDUWLFXODUO\�FRUURVLYH�� 

2QFH�D�V\VWHP�KDV�EHHQ�VHW�XS�VXFK�WKDW� 

· WKHUH�LV�JRRG�GLVLQIHFWLRQ�RI�GRVHG�2� 

· WKH� PRQLWRULQJ� SRVLWLRQ� LV� VHW� VXIILFLHQWO\�

GRZQVWUHDP� RI� WKH� GRVLQJ� SRLQW� WR� HQVXUH� D�

VWHDG\�VWDWH�EXW�QRW�VR�IDU�GRZQVWUHDP�WKDW�WKH�

'2��FRXOG�KDYH�FRPH�RXW�RI�VROXWLRQ 

WKHQ� 3,'� FRQWURO� FDQ� EH� XVHG� WR� FRQWURO� GRVLQJ� WR� D� UHVLGXDO�

VHWSRLQW� 

7KH�R]RQDWLRQ�RI�VHDZDWHU 

$GGLQJ�R]RQH�WR�VHDZDWHU�EULQJV�DQ�H[WUD�OHYHO�RI�FRPSOH[LW\�LQ�

WKDW�R]RQH�R[LGLVHV�WKH�EURPLGH�LRQV�LQ�VHDZDWHU�WR�+2%U��7KLV�

R[LGDWLRQ�UHDFWLRQ�UHGXFHV�WKH�'2��WR�2+�UDGLFDOV�ZKLFK�LQ�WXUQ�

DOVR� DFW� DV� DQ�R[LGLVLQJ� GLVLQIHFWDQW�� (IIHFWLYHO\�� DGGLQJ�2�� WR�

VHDZDWHU� FDQ�PHDQ� WKDW� GLVLQIHFWLRQ� LV� DFKLHYHG� E\� ERWK�'2��

DQG�+2%U��7KHUH�FDQ�DOVR�EH�D�UHVLGXDO�IUHH�EURPLQH� 

7KLV� VHW� RI� UHDFWLRQV� PDNHV� LW� H[WUHPHO\� GLIILFXOW� WR� FRQWURO�

GRVLQJ�XVLQJ� D�'2�� VHQVRU�� DQG�PDQ\�RSHUDWRUV�VLPSO\�XVH�D�

)UHH� %URPLQH� �RU� 7RWDO� %URPLQH�� VHQVRU� WR� FRQWURO� WKHLU�

DGGLWLRQ�UDWHV� 
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