














Clv

- (/&20( 72 9——06-

‘H ZHWHOFRPHG E\ -HQQ\ +HUEHUWVVRQ DQG
ODMD /DUVVRQ SURMHFW PDQDJHU DQG SURMHFW
FRRUGLQDWRU IRU WKH %6&%$& IURP .DWULQHKROP
PXQLFLSDOLW\

1H[W OD JRU]DWD =RFKRZVND ZHOFRPHG WKH
SDUWLFLSDQWY RQ EHKDOI RI 5DFH JRU 7KH %DOWLF DQG
JDYH D VKRUW VSHHFK RQ WKH RUJDQLVDWLRQ V JRDOV
DQG WDUJHWV 7KH 'HSXW\ OD\RU RI 9LLPVL
OXQLFLSDOLW\ OV $QQLND 9DLNOD WKHQ JUHHWHG
HYHU\RQH KLJKOLJKWLQJ WKH LPSRUWDQFH RI
FROODERUDWLRQ DQG WKH PXQLFLSDOLW\ V FRPPLWPHQW
WR VXVWDLQDELOLW\

3$57

7KH ILUVW SUHVHQWDWRRQHDRAWIWDHQ E\

ZKR GHVFULEHG KRZ GLJLWDO PRGHOV VR FDOOHG
HFRV\VWHP GLJLWDO WZLQV FDQ KHOS EULGJH WKH JDS
EHWZHHQ VFLHQFH DQG SROLF\ %\ VLPXODWLQJ
FXPXODWLYH LPSDFWV HFRV\WVWHP FRQQHFWLYLW\ DQG
UHVWRUDWLRQ PHDVXUHV VXFK PRGHOV FDQ SURYLGH
QHZ WRROV IRU GHFLVLRQ PDNLQJ 3UDFWLFDO H[DPSOHV
LOFOXGHV PXVVHO IDUPLQJ FRPELQHG ZLWK ILVK
IDUPLQJ DQG VHDZHHG IDUPLQJ ZLWK SRWHQWLDO
HQYLURQPHQWDO EHQHILWYV

7KLV ZDV IROORZHG E\ '"HQQLV 7UROOH ZKR
GHPRQVWUDWHG KRZ GLJLWDO WZLQV DUH XVHG LQ ODNHYV
ULYHUV DQG PDULQH DUHDV 'UDZLQJ RQ FDVHV IURP
'HQPDUN DQG 6SDLQ KH VKRZHG KRZ FRPELQLQJ

UHDO WLPH VHQVRU GDWD WUDGLWLRQDO VDPSOLQJ DOQG
ZHDWKHU LQIRUPDWLRQ FDQ EH XVHG WR IRUHFDVW ZDWHU
TXDOLW\ DQG HYDOXDWH UHVWRUDWLRQ PHDVXUHV VXFK DV
GUHGJLQJ R[\JHQDWLRQ DQG ELRPDQLSXODWLRQ

1H[W /HHQD 1XUPLQHQ WXUQHG WKH IRFXV WR LQWHUQDO
SKRVSKRUXV ORDGLQJ LQ ODNHV ZKLFK FRQWLQXHV WR
GULYH HXWURSKLFDWLRQ HYHQ ZKHQ H[WHUQDO LQSXWV
DUH UHGXFHG 6KH H[SODLQHG WKH SRWHQWLDO' RI
K\SROLPQHWLF ZLWKGUDZDO DQG ILOWUDWLRQ EXW'DOVR
WKH OLPLWDWLRQV RI WKHVH WHFKQLTXHV XQGHUOLQLOJ
WKDW VLWH VSHFLILF FRQGLWLRQV DQG VXHLFLHOW IXOGLOJ
DUH FUXFLDO IRU VXFFHVV

3$57

©Q WKH VHFRQG SDUW $QQ 1HGHUJSUG VKDUHG
H[SHULHQFHV DQG FKDOOHQJHV IURP t0ODQG" ZKLFK
UHFHQWO\ MRLQHG WKH QHWZRUN 6KH SUHVHOWHG VHYHQ
IRFXV DUHDV IRU ZDWHU TXDOLW\ KLJKOLJKWHG WKH
LPSRUWDQFH RI EURDG SXEOLF VXSSRUW IRU DFWLRQ
DQG GHVFULEHG HIIRUWV WR VHFXUH VXVWDLODEOH
GULQNLQJ ZDWHU $W WKH VDPH WLPH VKH ORWHG WKH
RQJRLQJ FKDOOHQJH RI XQFOHDU UHVSRQVLELOCLWIYRU
ILQDQFLQJ DQG OHDGHUVKLS LQ ZDWHU/PDQDJHPHOQW
SURMHFWYV
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/KH ILUVW VWXG\ YLVLW WRRN WKH SDUWLFLSDQWV WR D
IDPLO\ UXQ IDUP QHDU 5DNYHUH PDQDJHG E\ WZR
EURWKHUY DQG WKHLU HPSOR\HHV ZLWK D VWURQJ
FRPPLWPHQW WR UHJHQHUDWLYH IDUPLQJ 7KH\ PDLQO\
JURZ FHUHDOV ZKHDW EDUOH\ DQG RLOVHHGYV
UDSHVHHG

(KHLU DSSURDFK SXWV VRLO KHDOWK DW WKH FHQWHU
DLPLQJ WR QXUWXUH PLFURRUJDQLVPV LPSURYH \LHOGYV
DQG UHGXFH WKH QHHG IRU IHUWLOL]J]HUV XOWLPDWHO\
ORZHULQJ QXWULHQW OHDNDJH LQWR QHDUE\ ZDWHUZD\V
KURXJK WKHLU SURDFWLYH ZRUN ZLWK FRYHU FURSV DQG
WKH DGGLWLRQ RI PLFURRUJDQLVPV WKH\ KDYH
LPSURYHG VRLO KHDOWK DQG LQFUHDVHG WKHLU \LHOGYV
ZKLOH DW WKH VDPH WLPH UHGXFLQJ WKH XVH RI
SHVWLFLGHY DQG RWKHU LQSXWYV

2XW LQ WKH ILHOGY ZH FRXOG VHH WKH UHVXOWY RI WKHLU
ZRUN KHDOWK\ VRLO IXOO RI HDUWKZRUPV DQG RWKHU
OLIH

/KH KRVWYV HPSKDVLIHG WKH LPSRUWDQFH RI DOZD\V
DVNLQJ ZK\ LV WKDW DQG VHHNLQJ URRW FDXVHV RI
SUREOHPY DQ DSSURDFK WKDW GHILQHY DOO WKHLU
RSHUDWLRQV

6—7( 6RROLNDRMD FUHHN LQ FLW\ 5SDNYHUH VWDUWLQJ
IURP .LULNXSDUN

$W WKH VHFRQG VLWH LQ 5DNYHUH FLW\ ZH OHDUQHG
DERXW DQ LOQOQRYDWLYH DSSURDFK WR VWRUPZDWHU
WUHDWPHQW )ORDWLQJ LVODQGY KDYH EHHQ FRQVWUXFWHG
LQ VWRUPZDWHU SRQGYV ZKHUH YHIJHWDWLRQ DEVRUEYV
HIFHVV QXWULHQWY VXFK DV QLWURJHQ DQG SKRVSKRUXYV
IURP WKH ZDWHU KHOSLQJ WR SUHYHQW DOJDO EORRPYV

DQG UHGXFH QXWULHQW UXQRIIl WR WKH %DOWLF 6HD

7KH KRVW 9DOOR .-UJPDD KLJKOLJKWHG KRZ WKH
SURMHFW KDV FDSWXUHG WKH DWWHQWLRQ Rl ORFDO
UHVLGHQWY VKRZLQJ WKDW LW QRW RQO\ LPSURYHV ZDWHU
TXDOLW\ EXW DOVR VHUYHV DV DQ HIIHFWLYH DZDUHQHVV
UDLVLQJ DQG FRPPXQLFDWLRQ WRRO

SDUWLFLSDQWY HYHQ KDG WKH RSSRUWXQLW\ WR EXLOG
WKHLU RZQ IORDWLQJ LVODQG D VLPSOH DQG KDQGV RQ
DFWLYLW\ 8VLQJ 39& SLSHV ILOOHG ZLWK IRDP
UHLQIRUFHG PHVK ZLWK D ILEHUJODVYVY FRYHULQJ ZH
ZHUH DEOH WR ODXQFK RXU RZQ IORDWLQJ LVODQG LQWR
WKH ZDWHU
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'XULQJ WKH IRXUWK SDUW 9LLPVL PXQLFLSDOLW\ VKDUHG
LQVLIKW LQWR WKHLU YDULRXV VWRUP ZDWHU SURMHFWYV
PDQ\ RI ZKLFK LV IXQGHGKH (8 JUDQWYV 7

SUHVHQWDWLRQ ZDV IROORZHG E\ D SURMHFW VLWH YLVLW
ZKHUH ZH GLVFRYHUHG ERWK SURMHFWY L FROVWUXFWLRQ
DQG ILQLVKHG SURMHFWYV

‘H YLVLWHG D VWRUPZDWHU SRQG ZKHUH WKH VORSHYV
ZHUH WHUUDFHG ZLWK VWRQH PDNLQJ LW PRUH VDIH IRU
DOQ\RQH ZKR PLJKW IDOO LQ 7KH\ KDG DOVR LQVWDOOHG
ODUJH XQGHUJURXQG WDQNV WR VWRUH ZDWHU ZKLFK FDQ
EH XVHG WR ZDWHU SODQWYVY RU FOHDQ WKH VWUHHWYV

1H[W ZH VDZ D SLORW SURMHFW WHVWLQJ WKUHH W\SHV RI
SHUPHDEOH VXUIDFHV IRU D SDUNLQJ DUHD JUDVYV
UHLQIRUFHPHQW SDYHUV JUDYHO UHLQIRUFHPHQW
SbYHuv DQG SHUPHDEOH DVSKDOW 3DYHUV ZLWK JUDVYV
UHLQIRUFHPHQW ZRUNHG EHVW IRU LQILOWUDWLQJ ZDWHU
ZKLOH SHUPHDEOH DVSKDOW FORJJHG PRUH TXLFENO\

WKDQ H[SHFWHG GXH WR HJ URDG PDLOQWHQDQFH WKDW
FDXVHG WKH VSUHDG RI SDUWLFOHYV

)LQDOO\ ZH YLVLWHG VWRUPZDWHU SRQGV LQ D

SURWHFWHG SDUN VKRZLQJ KRZ ZDWHU PDQDJHPHQW

FDQ EH LOWHJUDWHG ZLWK WKH ODQGVFDSH DQG FXOWXUDO
KHULWDJH FRPELQLQJ IXQFWLRQDOLW\ ZLWK DHVWKHWLFV
DQG SXEOLF DZDUHQHVY -W DOVR VKRZHG KRZ PDNLQJ
FKDQJHYVY WR GHWDLOV WKDW ZHUHQ W LQLWLDOO\ FRQVLGHUHG
GXULQJ FRQVWUXFWLRQ FDQ LPSURYH WKH ILQDO UHVXOW

3$57

'XULQJ WKH ODVW SDUW RI WKH HYHQW WKH ILQDQFLHUV
SUHVHQWHG WKHLU IXQGLQJ RSSXUWXQLWLHV IRU WKH
SDUWLFLSDQWY 3UHVHQWDWLRQV ZHUH KHOG E\ /LLVD
JLLYDPHWV &HQWUDO %DOWLF —-QWHUUHJ 'HQQLV +DPUR
'URW] 1()&2 DQG 7KRPDV :LQWHU %DOWLF 6HD
&RQVHUYDWLRQ )RXQGDWLRQ
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5 H GIPVIRQV DQG FROFOXMRQ

7KL\ HDUP DU\WWH W DQQOLYHWDU Rl WH QHVE RN D P LBMROH WDWHQFRXDI HY UH BIFARQ
RQ W W QUIEDQRH IRUP HP EHLY DQG | RUWH FREBIPARYH H IRUV VR P SURYH WH %OOAE 6HD 2 YHU
WP H WH QHVE RUN KDV SLRYHO VR EH KLIK® YDOXDE®! RITHUQ) D SOMRWP  Z KHUH SURIHWIRQDY
1O MP LOUWRGN DQG | DAQJ FRP SDUDE®! FKDEBIQJ HV FDQ VKDUH H SHUHORHY GDWILRP RQH
DORWHU DQG 1 1QG IQVSILDWRQ | RUQHZ NRIOWDV Z HEDV LOGIVIGXDOSUIRMPAQMDWYHY W FXUHOW
V] H KDV DOR EHHQ KLI K@ KWG DV DQ IP SRUBQWDRRULQ | RWMUQI GIDERIXH DQG P HDQIQJI XO
FRQOHPWRQVDP RQJ P HP EHWY 0 XQIASDOAHYV S@ DNH LR®! 1Q GUYIQ) DPARQV | RUD KHDOMIHU
Z DIMUHQYILRQP HOWDQG WH QHVE RUN SLRYIGHV D P HDQV ViR DFFHBALDM WLV Z RN

) RU. DMOHKR® P HP EHUKLS KDV UHVXGMG QRWRQD LQ I XQGEIQJ |RUD O@U HUSLIRMPAEXWDOR 1O
DQ H SDQGHG QHVE RINRI FRQWFW  UHDKIQJ EH\ RQG P XQIELSDOAHV VR LOFOXGH HQWHSUHQHXLY
RW DQ DWRQV DQG [ LQDOAHLY WK WLV HYHQWRXUUR®! DV SIRMPABDGHY FRP HV\R DQ HOG
DQG Z HZ RX@ @\H VR H WIQG RXUJ UDWMGH VR D@P HP EHLY | RUWHUGHGIFDWRQ DQG
LOVSILDARQ 7KHVH SDWWE R \ HDWY KDYH EHHQ ERW HOUFKIQJ DQG UHZ DLEIQJ RQ D SHWRQDADV
Z HQDV D SWRIHVIRQDOBIYHO$ GMRXJI K WH QHVE RUINV I XVXUH UHP DIQV XQRFHURIO IV [P SRUBOW

WDWMH P HP EHY FRQOWOXH VR Wi FRQQHAWMG DQG H FKDQIH NQRZ BIGIH DQG H SHUHQRHV

7KURXI KRXW H DMMOFH WH QHVE RUN KDV FRPWYHD KDG D VWRQJ SRVMYH [P SDPARQ
UHGXAQ) QXWIHQABDNDI H LOVR WH %DOAE 6HD 7KH [P DIH EHBRZ L@\ADWY WH P HDVXUHV
IP SOP HOMG DQG WH QXWIHQAHGXPWRQ DFKIHYHG SHU\ HDUDV D LHVX@\RI P HP EHW/ HIIRUV



5DFH ) RU7KHYDOE 5) 7% 1VD QRQ SWRIIW

RW DQ DARQ Z I D P MMRQ VR HQVXUH D KHDOK)
YDOAE 6HD : HIRFXVRQ VROMRQ RUHQMG DQG
FRV\H | HARYH SURMIFW Z W P HDVXUDE®I LP SDFW

7R DFKIHYH WH JUHDWWVABSRVWYH [P SDPWS) 7%V
HIIRUA DUH | RFXVHG RQ VROIQI WH LIRRWSLREGP
Rl WHYDOE 6HD  ( XWRSKIEDARQ 2 | WH YDURXV
HOYILROP HQWBOSUHWWXLHY RQ WH YDGAE 6HD
HXWRSKIFEDWRQ KDVE\ | DUWH @U W

HOYILROP HQWAP SDRWY4H RQG GHDG WHD

ERWRP V HXWRSKIFDWRQ DOR GDGV R DADO
EGRP V IIK P RUBQV DOG SRRUZ DIMU

WDQVSDUHQR

5) 7%LV D EXVIOHW RUHQWMG QRQ SLRIIW

RW DQL DWRQ Z I YDWH SHUHQPH ILRP  \WH
SUYDW VHRRU 7KH Z RN LV | REXVHG RQ VROMRQ
RUHOWG DQG FRVWH | HRWYH SLRVPW Z LW

P HDVXUDE®I P SDFW

7KHRUWDAQ] DARQ Z RNV 1Q FRVH FR@ERWDWRQ

Z W IHVHDUKHY/ JRYHUOP HOWAQMWANMMRQV

QRQ SWRIMRU DQ DARQV HQAHSUHOHXUV/ DQG
WH SUYDW VHRARU 5) 7%V IXQGHGE\ DW D@

JURXS Rl SKIDQWIRSIMV 7KH RUDQ DARQ Z DV
IRXQGHG DQG FRQOWOXHV VR EH VXSSRUMG E\

=HQQWM P 3KIOQWIRSLHV

. DMQHKR® 0 XQHSDON MWYDWG LQ

6, GHLP DQDQG &RXQW DQG KRP H\R

DSSLR[ [P DWM® UMGHOW IVFRP P WG \R
EHFRP |QJ D VXWWRIODE®I DQG FIP DM FRQVARXV
P XQESDON

$P RQJ W QXP HIRXV HQYILRQP HQBAQMDWYHY
. DMQHKR® DRWYH® SXU/XHV D VXMBIQDE®!
IXWUH Z W D IRFXVRQ Z DWUP DQDIHP HQW
EIRGLYHUMW D Z HOEXIGHQYILRQP HOWDQG

FCP DW DPURQ

7R P DIQWIQ EDDQFHG HARVL VWMP V WH
P XQESDON P DQDIHV VK SRSXTMRQV WILRXIK

LHGXPWRQ | MKIQI SLRMPWVDQG HP SRV E®Z 1BZ
GLHGIIQ) VR UP RYHVHGIP HOWILRP RYHUBRDGHG
ONHV 0 RUHRYHU . DMOHKR®  EXI@V Z HDQGV \R
IP SUIRYH Z DWMUTXDON UHGXFH HXWRSKIEDWRQ
SWRP RWM ELIRGLYHMW DQG VXSSRUAFIP DM
DGDSVMRQ . DMOHKR® LV DOR DPAYHD Z RINQJ

VR UHGXFH HOYILRQP HOWOR] LQV IQ W Z DMLY/
Z W D VSHALIE IRFXVRQ 3) $6

5HDG P RUH DERXW DMOHKR® P XQIESDDVV
HOYILRQP HQVCH | RUV RQ NDMOQHKR® W

5HDG P RUH DERXW/DME 6HD &IW $ FFHBILDVIRU&XXE RQ 5 DFH ) RU7KH %DOW VZ HEMVW



THDA@.TIB SD@BITY
@BBDLDR@IOR BLUAA



