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5DFHZD\ 3URGXFWLRQ RI :DUP�:DWHU )LVK�

0LFKDHO 0F*HH DQG &KDUOHV &LFKUD
�

0DQ\ ZKR DUH LQWHUHVWHG LQ FRPPHUFLDO ILVK IDUPLQJ KLJK DQG ULVNV LQFUHDVHG GXH WR SRVVLEOH IDLOXUH RI SXPSV

VWULNH XSRQ WKH LGHD RI UDLVLQJ FDWILVK RU RWKHU ZDUP�ZDWHU RU SRZHU VXSSO\�

VSHFLHV LQ UDFHZD\V� 7KLV LGHD VHHPV DSSHDOLQJ EHFDXVH

\LHOGV SHU XQLW RI JURZLQJ DUHD PD\ EH WKHRUHWLFDOO\

LQFUHDVHG DQG WKH QHHG IRU ODUJH SRQGV HOLPLQDWHG RU

UHGXFHG� :KLOH WKH WKRXJKW SURFHVV WKDW OHDGV RQH WR WKLV

FRQFOXVLRQ LV VRXQG� WKHUH DUH RWKHU IDFWRUV ZKLFK PDNH WKH

UDFHZD\ FXOWXUH RI ZDUP�ZDWHU ILVK D UDWKHU ULVN\� DQG DV

\HW DQ HFRQRPLFDOO\ XQSURYHQ YHQWXUH� 1HYHUWKHOHVV�

LQWHUHVW LQ WKH XVH RI UDFHZD\V RU RWKHU VLPLODU LQWHQVLYH

V\VWHPV UHPDLQV KLJK DQG WKRVH ZKR DUH WU\LQJ WR HYDOXDWH

WKH SURV DQG FRQV RIWHQ ILQG D VFDUFLW\ RI LQIRUPDWLRQ RQ

ZKLFK WR EDVH WKHLU GHFLVLRQV� 7KHUH DUH VRPHWLPHV XQLTXH

VLWXDWLRQV ZKHUH UDFHZD\ V\VWHPV PD\ EH SUDFWLFDO DQG

SURILWDEOH� 7KH JHQHUDO RSHUDWLQJ FKDUDFWHULVWLFV RI

UDFHZD\V DQG UHODWHG LQWHQVLYH V\VWHPV DUH GHVFULEHG

EHORZ�

)DFLOLWLHV

5DFHZD\V DUH JHQHUDOO\ FRQVWUXFWHG LQ D UDWLR RI � WR �

�RU JUHDWHU� OHQJWK WR ZLGWK� DQG ZLWK D GHSWK RI � WR � IHHW�

:DWHU VKRXOG IORZ HYHQO\ WKURXJK WKH V\VWHP WR HOLPLQDWH

DUHDV RI SRRU ZDWHU FLUFXODWLRQ ZKHUH ZDVWH PDWHULDOV RU

VHGLPHQW PD\ DFFXPXODWH� 5DFHZD\V PD\ EH FRQVWUXFWHG

DERYH JURXQG RU LQ WKH JURXQG IURP FHPHQW RU ILEHUJODVV�

DQG HYHQ ZRRG KDV EHHQ XVHG� )LVK FXOWXUH LQ UDFHZD\V

UHTXLUHV D ODUJH TXDQWLW\ RI JRRG TXDOLW\ ZDWHU� SUHIHUDEO\

VXSSOLHG E\ JUDYLW\ IORZ IURP DUWHVLDQ ZHOOV RU KLJKHU

HOHYDWLRQV� ,I SXPSLQJ LV UHTXLUHG� RSHUDWLQJ FRVW PD\ EH

:DWHU 5HTXLUHPHQWV

2QH VKRXOG FRQVLGHU UDFHZD\V RQO\ LI DQ DEXQGDQFH RI

JRRG TXDOLW\ ZDWHU LV DYDLODEOH� 2Q WKH DYHUDJH� � WR �

JDOORQV SHU PLQXWH RI IORZ VKRXOG EH DYDLODEOH IRU HDFK

FXELF IRRW RI UDFHZD\ YROXPH DW GHQVLWLHV RI � SRXQGV RI

ILVK SHU FXELF IRRW� ,I VXSSOHPHQWDO DHUDWLRQ LV XVHG� WKH

ZDWHU UHTXLUHPHQW PD\ EH VRPHZKDW UHGXFHG� :DWHU IORZ

VKRXOG EH VXIILFLHQW WR NHHS VROLG ZDVWH PDWHULDO IURP

DFFXPXODWLQJ LQ WKH UDFHZD\ DQG WR GLOXWH OLTXLG ZDVWH

�SULPDULO\ DPPRQLD� H[FUHWHG E\ ILVK�

:DWHU 4XDOLW\

7R DFKLHYH JRRG SURGXFWLRQ DQG PLQLPL]H SUREOHPV

RI VWUHVV DQG GLVHDVH� ZDWHU TXDOLW\ VKRXOG EH VXVWDLQHG

ZLWKLQ GHVLUDEOH UDQJHV DW DOO WLPHV� 2[\JHQ VKRXOG EH

PDLQWDLQHG DERYH ��� RI VDWXUDWLRQ� $PPRQLD OHYHOV

VKRXOG UHPDLQ EHORZ ��� PJ�O LQ WKH GLVFKDUJH� $ONDOLQLW\�

KDUGQHVV� S+ DQG WHPSHUDWXUH VKRXOG UHPDLQ ZLWKLQ WKH

RSWLPXP UDQJH IRU WKH FXOWXUHG VSHFLHV� :DWHU TXDOLW\

VKRXOG EH PRQLWRUHG IUHTXHQWO\� HVSHFLDOO\ R[\JHQ DQG

DPPRQLD� WR HQVXUH WKDW FRQGLWLRQV UHPDLQ VXLWDEOH� 7KLV

HQDEOHV WKH SURGXFHU WR OHDUQ PRUH DERXW WKH SURGXFWLRQ

V\VWHP DQG LWV RSHUDWLQJ FKDUDFWHULVWLFV� :DWHU TXDOLW\ WHVW

NLWV� ZKLFK DUH DYDLODEOH IURP DTXDFXOWXUH VXSSO\ FDWDORJV�

DUH VXLWDEOH IRU PRVW URXWLQH DQDO\VHV�
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:DWHU 0DQDJHPHQW DQG 5HFLUFXODWLRQ )HHGV DQG )HHGLQJ

7UDGLWLRQDOO\� UDFHZD\V DUH FRQVLGHUHG WR EH VLQJOH )LVK SURGXFHG LQ SRQGV GHULYH SDUW RI WKHLU QXWULWLRQ

SDVV� IORZ�WKURXJK V\VWHPV� 6RPH ILVK IDUPHUV KDYH IURP QDWXUDO IRRGV� ,Q UDFHZD\ FXOWXUH� ILVK DUH GHSHQGHQW

GHYHORSHG UDFHZD\V ZKLFK DUH MRLQHG ZLWK SRQGV� DQG XVH RQ D SUHSDUHG GLHW IRU DOO RI WKHLU QXWULWLRQDO QHHGV�

WKH SRQGV WR FOHDQ WKH ZDWHU SULRU WR UHXVH� ,I VXFK D 7KHUHIRUH� IHHGV IRU LQWHQVLYH ILVK FXOWXUH QHHG WR EH RI D

V\VWHP LV GHVLJQHG� WKH SRQG�V� VKRXOG KDYH D YROXPH RI DW EHWWHU TXDOLW\ DQG WKH ILVK IDUPHU PXVW SD\ D KLJKHU SULFH�

OHDVW � WLPHV WKH WRWDO GDLO\ GLVFKDUJH YROXPH RI WKH +LJKHU SURWHLQ FRQWHQW DQG PRUH FRPSOHWH YLWDPLQ DQG

UDFHZD\� 7KLV DOORZV VXIILFLHQW WLPH IRU ZDWHU TXDOLW\ PLQHUDO VXSSOHPHQWV DUH XVXDOO\ WKH WZR PDMRU

LPSURYHPHQW� 6LQFH SRQG FXOWXUH LV D VXFFHVVIXO DQG LPSURYHPHQWV LQ WKH IHHGV IRU LQWHQVLYH ILVK FXOWXUH

WUDGLWLRQDO ZD\ RI JURZLQJ FDWILVK DQG PRVW ZDUP�ZDWHU V\VWHPV� 6LQFH UDFHZD\V DUH IORZLQJ ZDWHU V\VWHPV� IHHGV

VSHFLHV� LW LV QRW SUDFWLFDO WR EXLOG SRQGV VR RQH FDQ XVH D QRW GLUHFWO\ XVHG E\ WKH ILVK DUH ORVW IURP WKH V\VWHP�

UDFHZD\ V\VWHP� ,I H[LVWLQJ SRQGV DUH DYDLODEOH� EXW QRW *URZHUV VKRXOG VWULYH WR HQVXUH WKDW ILVK DUH QRW RYHUIHG�

VXLWDEOH IRU WUDGLWLRQDO ILVK FXOWXUH GXH WR H[FHVVLYH GHSWK� DQG DGMXVW IHHGLQJ UDWHV DFFXUDWHO\ WR HQVXUH HIILFLHQW

XQHYHQ ERWWRP RU GHEULV� D UDFHZD\ V\VWHP RI WKLV W\SH SURGXFWLRQ� 3RRU IHHG FRQYHUVLRQ UDWHV W\SLFDOO\ LQGLFDWH

PD\ EH FRQVLGHUHG� LPSURSHU IHHGLQJ SUDFWLFHV� LQDGHTXDWH GLHW FRPSRVLWLRQ�

5HFLUFXODWLQJ V\VWHPV DUH RIWHQ SURSRVHG DV D W\SH RI EDFNZDVK DUHDV� RU WHPSRUDULO\ VWRSSLQJ ZDWHU H[FKDQJH

FORVHG RU VHPL�FORVHG UDFHZD\� 7KH ZDWHU LV UHFRQGLWLRQHG PD\ EH FRQVLGHUHG LI IORZ UDWHV DUH VXFK WKDW IHHG LV WRR

E\ FODULILFDWLRQ� ELRORJLFDO ILOWUDWLRQ� DQG UHDHUDWLRQ VR WKDW TXLFNO\ IOXVKHG IURP WKH V\VWHP�

PRVW RI WKH ZDWHU LV UH�XVHG DQG RQO\ D IUDFWLRQ RI WKH WRWDO

GDLO\ IORZ LV PDGH XS RI QHZ ZDWHU� 7KH SURGXFWLYH

FDSDFLW\ RI WKLV V\VWHP LV GHSHQGHQW RQ WKH DELOLW\ RI WKH

ILOWUDWLRQ V\VWHP WR UHPRYH ZDVWHV DQG RQ WKH YROXPH RI

UHSODFHPHQW ZDWHU XVHG WR LPSURYH ZDWHU TXDOLW\� )LVK

SURGXFWLRQ LQ V\VWHPV RI WKLV VRUW PD\ UHDFK OHYHOV VLPLODU

WR WKDW DFKLHYHG LQ UDFHZD\V� :DWHU TXDOLW\ VKRXOG EH

PRQLWRUHG IUHTXHQWO\ LQ VXFK D V\VWHP VLQFH ZLWKRXW KLJK

UDWHV RI ZDWHU H[FKDQJH� WR[LF PHWDEROLWHV PD\ DFFXPXODWH

UDSLGO\ LI WKH ELRORJLFDO ILOWUDWLRQ V\VWHP LV QRW VXIILFLHQW

WR KDQGOH WKH ZDVWHV�

6WRFNLQJ 5DWHV

7KH TXDQWLW\ RI ILVK ZKLFK FDQ EH JURZQ LQWHQVLYHO\ LQ ULVN RU HFRQRPLFDOO\ XQIHDVLEOH VKRXOG EH HPSKDVL]HG�

D UDFHZD\ LV PRUH GHSHQGHQW RQ WKH TXDQWLW\ DQG TXDOLW\ RI

WKH ZDWHU WKDQ RQ WKH VL]H RI WKH IDFLOLW\� 6PDOO ILVK ,W LV SUHPDWXUH WR GLVFDUG UDFHZD\V V\VWHPV DV

FRQVXPH SURSRUWLRQDOO\ PRUH R[\JHQ SHU XQLW RI ERG\ XQZRUNDEOH� 7KH NQRZOHGJH DQG VNLOO RI DTXDFXOWXULVWV LV

ZHLJKW WKDQ ODUJHU ILVK� DQG WKHUHIRUH DUH QRUPDOO\ VWRFNHG FRQWLQXDOO\ LQFUHDVLQJ DV WKH\ VWULYH WR DFKLHYH EHWWHU DQG

DW ORZHU GHQVLWLHV� 'HQVLWLHV RI ILVK VWRFNHG LQ UDFHZD\V PRUH LQWHQVLYH ZD\V RI UDLVLQJ ILVK� 7R GDWH� KRZHYHU� WKH

PD\ UDQJH IURP � WR �� SRXQGV SHU FXELF IRRW RI ZDWHU� SRQG V\VWHP RI SURGXFWLRQ KDV ZRUNHG EHWWHU IRU ZDUP�

GHSHQGLQJ RQ WKH FDSDFLW\ RI WKH V\VWHP WR VXSSRUW WKH ZDWHU VSHFLHV� /LWWOH VSRQVRUHG UHVHDUFK LV EHLQJ

SRSXODWLRQ� ,Q SUDFWLFH� VWRFNLQJ GHQVLWLHV FDQ EH FRQGXFWHG RQ UDFHZD\ FXOWXUH DQG DW SUHVHQW LW UHPDLQV IRU

FDOFXODWHG EDVHG RQ H[SHFWHG KDUYHVW ZHLJKW RI ILVK WR EH WKH HQWUHSUHQHXU WR GHYHORS DQG WHVW WKHLU SRWHQWLDO� 7KHUH

SURGXFHG� RU EDVHG RQ WKH FDUU\LQJ FDSDFLW\ RI WKH V\VWHP� LV QR TXHVWLRQ WKDW ILVK FDQ EH UDLVHG LQWHQVLYHO\ LQ

:LWK WKH ODWWHU PHWKRG� WKH QXPEHU RI ILVK LV UHGXFHG DV UDFHZD\V DQG UHFLUFXODWLQJ V\VWHPV� EXW WKH ERWWRP OLQH

WKHLU VL]H LQFUHDVHV� UHPDLQV WKDW LQ WKH PDMRULW\ RI FLUFXPVWDQFHV� LW KDV QRW

RU DGYHUVH HQYLURQPHQWDO FRQGLWLRQV� )HHGLQJ ULQJV�

&RQVWUDLQWV DQG 5LVNV

7KLV GLVFXVVLRQ KDV FRQVLGHUHG JHQHUDO DVSHFWV RI WKH

GHVLJQ� RSHUDWLRQ DQG PDQDJHPHQW RI UDFHZD\V DQG VLPLODU

LQWHQVLYH V\VWHPV� 7KH LQIRUPDWLRQ SUHVHQWHG LV QRW D

JXLGH WR GHYHORSLQJ VXFK D V\VWHP VLQFH WKH HQJLQHHULQJ

DQG PDQDJHPHQW LQYROYHG DUH FRPSOLFDWHG� $Q\RQH

FRQVLGHULQJ VXFK D YHQWXUH LV VWURQJO\ XUJHG WR WKRURXJKO\

HYDOXDWH WKH HFRQRPLF FRVWV DQG PDQDJHPHQW UHTXLUHPHQWV

RI WKH RSHUDWLRQ SULRU WR SURFHHGLQJ �7DEOH ��� 7KHUH DUH D

QXPEHU RI UDFHZD\ V\VWHPV WKDW KDYH EHHQ WULHG LQ WKH SDVW

IRU ZDUP�ZDWHU ILVK ZLWKRXW D JUHDW GHDO RI VXFFHVV� 6RPH

RI WKH UHDVRQV ZK\ WKHVH V\VWHPV DUH VWLOO FRQVLGHUHG KLJK

EHHQ SURYHQ WR EH FRPSHWLWLYH ZLWK H[LVWLQJ SURGXFWLRQ

PHWKRGV�
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7DEOH �� &RQVWUDLQWV DQG 5LVNV RI 5DFHZD\V�

&RQVWUDLQWV

/DUJH ZDWHU UHTXLUHPHQW

+LJK FRVWV RI FRQVWUXFWLRQ

+LJK RSHUDWLQJ FRVWV

5HTXLUH PRUH H[SHQVLYH IHHGV

'LVFKDUJH SHUPLW UHTXLUHG

5HTXLUH PRUH PDQDJHPHQW VNLOO

0RUH VWUHVV RQ ILVK

9XOQHUDEOH WR FDWDVWURSKH

3ULFH FRPSHWLWLRQ IURP SRQG UDLVHG ILVK

5LVNV

,QVXIILFLHQW ZDWHU VXSSO\

3RRU ZDWHU TXDOLW\

0HFKDQLFDO IDLOXUH

3RZHU IDLOXUH

0DVVLYH ILVK NLOO


