


%,& 6PDUW &RQWUR

6PDUW FRQWUROOHUV RIIHU VLJQLILFDQW DGYDQWDJHV E\ SU|
LUULJDWLRQ HI1KFIQHRBULMAP HRKSBUWKHVH GHYLFHY FDQ DXWRPI
DGMXVW ZDWHULQJ VFKHGXOHV EDVHG RQHZE B VH@NF ERD G LWL
ZDWHU ZDVWH DQG ORZHULQJRWLIGH. WR EY.OQVH @ KH \DIAGV & HDUF +
HQDECHRRWH DQG FROODERUDWLYH P DRXDKHW RDWNBSKRIEL O 5&V
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) ®Z 0 DODIHP HOW? RRYY

) BRZ 6HOVRW/

) BZ \HQRWFDQ EH LOWKP HQEAQ WDFNQJ
UMGHONDY. DIMUFRQUKP SWRQ SDAMLDY
GHWRWQ GDWHDL® DQG HIHRWYHD P DQDILQ)
RYHUD@YZ DMUX\HE\ SURYIGIQI UHDOWP H GDWD

DG LMIKW

7KHVH GHYIEHVP RQMRUWH YROP HDQG DM R
Z DMUIGZ WURXIK SISHV DIRZ LQJ KRP HRZ QHU
R IGHOM GDNV WDRN FRQUKP SWRQ DOG

RSWP []HZ DMUX\H % QMDA IGZ \HORWY
Z WM \P DUAKRP H\X WPV UMMGHQOWFDQ UHFHLYH
DBUWDQG GHEIBG UHSRUV HP SRZ HUIQ) WHP \F
P D\HLQRWP HG GHAMRQVDERXWKHUZ DMU
KDEIW FRQHYIQ) Z DIMIDQG UHGXFLQ) XA/
ElQ
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&SRQYHUW WR "ULS

'ULS LUULJDWLRQ LV D KLJKO\ HIILFLHQW ZDWHULQJ PHWKRG \
WR WKH URRW JRQH RI SODQWYV PLQLPL]LQJ ZDWHU ORVV WKU

YHQHLWRI D' US ,ULIDARQ 6\ WP

:DWHU (IILFLMHQB\LUULJDWLRQ V\VWHPV GHOLYHU ZDWHU SU

WKH URRW J]RQH RI SODQWYV

e +HDOWK\ 30DQMXBSO\LQJ ZDWHU GLUHFWO\ WR WKH URRWYV
KHDOWKLHU SODQW JURZWK

e 'HHG &ROWBULWIROO.NH RYHUKHDG VSULQNOHUV WKDW FDQ LQDG
DUHDV ZKHUH ZHHGV FDQ HVWDEOLVK GULS LUULJDWLRQ V\
SODQW EHGV PLQLPL]JLQJ ZHHG JURZWK

e 6RLO &4RQVHUVD® ULRAQYLIDWLRQ UHGXFHVY VRLO HURVLRQ E\ J
FRQWUROOHG UDWH ZKLFK LV ZK\ LW LV HVSHFLDOO\ VXLWt

e & XVWRPL]|DWLBQUULIJDWLRQ VI\VWHPV RIITHU IOH[LELOLW\ LQ

\RX WR WDLORU LUULJDWLRQ WR WKH VSHFLILF QHHGV RI Gl
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&RP P RQ" US 6\ WP V

e ,QOLQH (PLWWHUGXUIDPHWGRQS LUULIJDWLRQ
LQYROYHV OD\LQJ GULS WXELQJ RU WDSH DORQJ WKH VRLO
VXUIDFH GLUHFWO\ DERYH WKH URRW JRQH RI WKH SODQWYV
IRU JDUGHQ EHGV VFUXE ERUGHUV DQG WUHH LQVWDOODW
ZKHUH SODQWYV DUH VSDFHG DSDUW DQG KDYH FRQVLVWHQW
ZDWHULQJ QHHGYV

e 'ULS (PLWWHU 6\ WMSHRFLWWHU V\VWHPV FRQVLVW
RI LQGLYLGXDO HPLWWHUYVY DWWDFKHG WR GULS WXELQJ
GHOLYHULQJ zDWHU GLUHFWO\ WR WKH EDVH RI HDFK SODQ"
7TKHVH DUH VXLWDEOH IRU ODQGVFDSHV ZLWK YDU\LQJ SODC
VSDFLQJ DQG ZDWHU UHTXLUHPHQWY DOORZLQJ SUHFLVH
FXVWRPL]DWLRQ IRU HDFK SODQW : /

e OLFUR 6SULQNOHUOLFWRVMBULQNOHU V\VWHPV
XWLOL]H VPDOO VSULQNOHU KHDGV RU PLFUR VSUD\HUV WR
ZDWHU LQ D ILQH PLVW RU VSUD\ SDWWHUQ 7KHVH DUH LGH
ZDWHULQJ JURXQGFRYHUV I0ORZHU EHGYV DQG FRQWDLQHU
JDUGHQV SURYLGLQJ JHQWOH DQG XQLIRUP FRYHUDJH RYHI
ZLGHU DUHD
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‘ULS UULJDWLR %D

7KH GULS LRQAFRQQHFWHG WR WK SMRRIGEUR. & IYID OYH DVVHPEO
'ULS DVVHPEOLHV XIVO\WDEE\SRIBIYWN YOUH UHIJXODWRU
3RO\ GLVWULEXWERQ GNXFEL\Q W IRKK ZKOWHKH WWWHP XVXDOO\
%DUEHG YEPD@HM XVHG WR VKXW RHIDV SHELOL B FOW QIVXR/WB D U
&RQQHFWLRQ FRW®QKYISRO\ WXELQJ WR GULS HPLWWHU WXEL
,QOLQH GULS HPLWKWWWHWXEQQJVSDFHG HPLWWHUV WR GLVV
RYHU D GLVWDQFH RAXBRO\ BRPPEQ@®WHLDOPHG
'ULS HPLWDMHSMXQFKHG LQWR SRO\ WXEL®Q IDIW UFQ & HVUW D IOR/X V¥
'ULS HPLWWHUV FRPH LQ DRPDULHMBKRI RXWSXWV |U
6SDJKHWWL RU GLVW WDLEXRZ\RERBFARIED EODFHPHQW RI G
%DUEHG FRQQDIGWRR QRU[ZEGBUWOHRLWK GLVWULEXWLRQ
OLFUR EXEBDEBHRIWHQ XVHI® VRIG LQRZ LQ FRQWDLQHUV RU UDL
GULS OY@NRWKHU RSWLRQHIRWHERARQWDVEBODY DU
7LH GRZQ WWRQMXWKH SRO\ DQG GULS OLQHV VWD\ LQ WKHLU
7XELQJ HEB® EH IROGHG DRDSKRI® FEXVWSEHWWHU PHWKRG
7KH IOXVKIRBEY RQ WKH ORZ SRLQW RI WKH V\VIWHP DQG DOO
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QOLQH (PLWWHU 'UL

,QOLQH GULS HPLWWHU V\VWHPV RIIHU D KLJKO\ HIILFLHQW DQ ¢
%\ GHOLYHUL G®F WDOW WWR GNRMW S OWRMA PLQLPL]H HYDSRUDWLRQ D
PRLVWRXHYHMWOWDQWDLQHGLVKRY QBW RQO\ FRQVHRRFRWHEWODWHU |
KHDOWKLHRZSXDHEBNWBUQJ WKH UL\VHNOBWEGVWRBVRIWHUKHDG ZDWHL
GULS V\VWHPV DO V®HEHRIOHW\PWREB VXLW YDULRXV VRLO W\SHV DQC
YHUVDWLOH DQG DGDSWDEOH IRU YDULHG QHHGYV

,QOLQH GULS HPLWWHU V\
EH XVHGHRW BIW RU VPDOC
&RYHUDJH GHSHQGV RQ VS
EXWFRRPPHQGHG VSDFLQJ |
PRVW V\VWHPV LV RQ FlI
DQG RU HPLWWHU VS
GHSHQGLQJ RQ SODQW FRI
30DQWYV FDQ EH SGHIDQWHG
LQ WKID DDV WKH GLIIXVLR!
FDUULHV W KRIXZ B WHUH WRW
SHILOH -

7KLV LPDJH VRRHAV SR BV YV

7KH VRG ZDV VWULSSHG| DQG WKH LQOLQH

GULS ZDV RD\LGWISBHG
ODWHUDO LUULMHOWEKRQ ¢
SHYLRXV LUULJDWH RIWK
WKH ZDWHUZLVH BQ® LDO
DQG VKUXES OBQWHBG D(
FKLSSRIENUZDV DSSOLHG
WR \HMAWBWZHHGV LQRRWD
DQG VWRS WKH HYDSRUI
7KLV PHWKR® HO\FHIILEL

| QWR WKH
DLQH ZKHU
HDGV ZHU
DVLYH SHU

DG

LQ D OD\HU
WH WKH U
DWLRQ RI ZDWHU
HQW
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&ROYHUWLQJ 6SUD\ \

&RQYHUWLQJ D VSUD\ ]JRQH LQWR D GULS jROH LV D
UHODWLYHO\ VLPSOH FRQYHUVLRQ LI GR UHFWO
JLUVW EHJLQ E\ VKXWWLQJ RIl WKH ZDW SO\ WR WKH
DHD \RX SODQ WR FRQW\HDW DIKLYRHQYRU
HOQRIQPHQW BYRIBQWV DQ\ SRWH@WLDO ZD
WPRYH MKWHVHQJ VSUD\ KHDGV DW WKH EDVH RI WKH
KHDG DQG FDS RII DQ\ XQQHRWUNEgWU\ RXWOHWV WR SU
OHDNYV

—

,QVWDOO WRRDWHW WKH GWIPS HPLWWHUV |U
GHEULV DQG VHGLPHQW ZKLFK FDQ FDXVH FORJV
JROORZLQJ WDKWWDBMABUBIXODWRU WR

PDLQWDLQ DQHR/SWWOPIYB GWURU WKH GULS VI\VWHP
HQVXULQJ HIILFLHQW ZDWHU GHO
WKH FRPSRQHQWV

LQJ

2QFH WHKH\EXUNIXYODPMRHEG HFW D YD
GULS YDOYH DWRHAFEIDWHH ZDWHU
\RXU QHZ GULS V\VWHP 7KLV ZLO(
WXUQ WKH VIVWHP RQ DRG FRRV WYV
VI\VWHPV[LWWHQH YDOYH DQG ZLUL
DIWHU WKH DGGLWLR ® \RHYWKHOIDLWR

1HWOD\ RXW WKH GULGRWIBERQYU SODQWLQJ
EHGV WHIPAXWLMAK DWBNDWWDFK LQGLYLGXDO
HPLWWHUV WR G H6WOH WRERDM KRIQE V/ UR |
\RXU SODQWV LI XVAKY\I/\WRPQW

J)LODDGMXVW \RXU LUULJDW RRIFV
IRU WKH QHZ LUULJDWLRQ PHWKR
FDOFXODWRU DQG VFKHGXOLQJ V
WR KHOS LRSRUPVBKHGXOLQJ

GJHW
KLV J’

%\ IROORZLQJ WKHVH VWHSV \RX
WUDQVIRUPHG \RXU VSUBD\H]IRIQAH H
LUULIDWLR@®RRRWALKWR ZDIWWHU FRQ
KHDOWKLHRZSXDQW JU
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)L[ /HDNV % URNHQ -

,GHQWLI\LQJ DQG HQLQHDEBM BQG RWKHU OHDNV LV FUXFLDO IF
HIILFLHQW LUULJDWHRRQQVEYWHPXDOO\ LQVSHFWLQJ \RXU V\VW
VKRUWO\ DIWHU LW KDV ILQLVKNG SRRRNQR UHBRVHERBWUDUX SW
EHLQJ DGHTXDNEH Q\QFRY H&HHGW L LL\H &/ \ $)L F IGODEQ YR GDHP DI H G
FRPSRQHQWY RU WLJKWHQLQJ FRQQHFWLRQV HQVXULQJ \RXU
DQG XVHV ZDWHU HIITHFWLYHO\

e 9LVLEOH 6XUIDEIWHINSRROLQJ RQ WKH
VXUIDFH GDPS VSRMDVREW & RSLIS HDW
YDOYHV RU VSULQNOHU KHDGV

e 8QGHUJURXQG YHDW\FIHWVLYHO\ ZHW
RU PXVK\ VRLHOF VWG YHJRIWDKRY LRW JU
D QRWLFHEBB®H LQFADWHU XVDJH ZLWKRXW D
FRHUSRQGLODMHEQ LUULIJDWLRQ DFWLYLW\

e 9DOYH /HDDNWHU VHHSDJH RB GULSSLQJ IU
WKH YDPYKERN IRU VLJ®IV RI PRLVWXU
FREULRQ RU ZDWHU DFFXPXODWLRQ LOVLGH WKH YDOYH
ER

e 3LSH /HDNDWHU VHHSDJH GDPS$SQHVV RU
VWDLQLQJ DORQJ WKH OHQJWK RI WKH SLSHY HVSHFLDOO\
DW MRLQWY RU FRQQHFWLRQ SRLQWYV

e« 6SULQNOHU +HD/BDNRBM®G WKH EDVH
QR]]OH RU FDVLQJ OHDGLQJ WR GULSSLQJ VSUD\LQJ LQ
WKHRDU BEWLRQHIXWDUWDWHU IORZ

e )LWWLQJV DQG &RQQHEBMMWRQV|/HDNV
GULSSLQJ VHHSDJH RU VWDLQLQJ

+RZ VR) | DWRNHQ+HDG ~ +RZ VR) L D/ DWADY LOH/ HDN
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(QVXUH 'LVWULEXWLRQ

'LVWULEXWLRQ XQLIRUPLW\ '8 LV FUXFLDO LQ KRPH LUULJDWLF
ZDWHU LV DSSOLHG HYHQO\ DFURVV WKH ODQGVFDSH SURPRWL
SUHYHQWLQJ ZDWHUKZBVRMMQLPL]HV GU\ VS RWVHIDGHEER ¥ HQZ DWK H U
ULVN RI $I0/DQDV WU VHONEFLHWFUQ GLVWURPXWILRIQR KD Q COFUALR/ BV
DV XVLQB@WIKHDG RU QR]]R@EMUNYSIBYLQBSBUREHOYHGSRE H® KM
5HIXODU V\VWHP FKHFNV 1D & \DHEMXIVDACP W@WAD DQWDLQ RSWLPDO

' US &RYHDIH S QURWP LW -

HQF\
ULJD)
E\ DVV
QV P
J DQ\
FWLR

BURSHUO\ VSDFLQJ GULS WXE
XQLIRUP GLVWULEXW (IRDFRVILX
VSDFLQJ GHSHQGV RQ RXWSX
FRQGLWLRQV SODQW FRPSRV
EHWZHHQ HPLWWHUV 1RWLEH
LQWR WKH ODWHUDO OLQH Z
DQG FRQQHFWHG LQWR LWVH
HQWXWKH ZKROH V\VWHP LV X
SHVVXUL]HG 8VH VRGHV®WLSO
WXELQJ WR PLQLPL]JH PRYHPH

O WKH
W WD (
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6DPH =RQH 6DPH 651U

OL[LQJ GLIIHUHQW LUULJDWLRQ KHDGV ZL
DQ LQHIILFLHQW LUULJDWLRQ VWUDWHJ\ G
UDWHV Rl HDFK W\SKHR I GHI@MIUKHD GV RSH
WRJHWKKH\ GHOLYHU ZDWHU DW LQFRQVL
XQHYHQ ZDWHU G RWW WHEX WIKR Y DDFN R
FDQWXOW LQ RYHUZDWHULQJ LQ VRPH VHH
LQDGHTXDWHE&R ZLAKHHYH RSWLPDO GLVW
XQLIRUPLW\ '8 XVH WKH VDPH W\SH RI L
ZLWKLQ D VLQJOH JRQH WR HQVXUH FRQVL

$YRLG 8 MQJ VKH' LI I HUHQWE SUONGU+ HDGV LQ VIKH 6 DP H=RQH

=RQHV EHKLQG KRXVH DQG =RQHV DOMGD OORBESEDWH |RQ
DH RQ D GULS JRQH 'ULS JRQH PDMV IRU SRS XS VSULQNOHU K]
VRPHWLPHV RINYBIWWBBKHG IRUQRWRW KW IDROWRWW RU LPSDFW
VXUIDFH LUULJDWLRQ LQ VRPH WFHQINORWY

=RQH

=RQH

=RQH : = ROl
=RQH

“RQHWRXOG FEWRUU

25 LPSDFW ]JRQH DV E
WREZ VLPLODU GLVWD ¢
5RW R BIVPRIWFRPPRQ
DV BMLGHQWLDO V\VW

RSWLRQ

,PSDFW VSUHORMNFOWW YV DU
RIWHQ XVHG LQ ROGHU V\VWHPYV
DQGJIBIWUDSSOLFDWLRQV
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0 DVFK 3 LH-LSIVIDMRO 5 DWWV

8QPDWFKHG SUHFLSLWDWLRQ WWHN K QRQPI]RUH FY HIWHDA L |
VI\VWHP LV RQH RI WKH PRVW |

LUULJDWLRQ HYHQ DPRQJ SU
ODWFKLQJ SUHFLSLWDWLRQ U
RI D K\GUR]JRQH RU LUULJDWL
VLPLODUO\ DQG Q@RBWUDDK RZH X
SUHFLSLWDWLRQ UDWHV KHUH

3 UHFLSLVIDARQ 5 DVIA 5 DQIHV

UHDYV

'HSHQG
HPLW)
ODWFKHG SUHFLSLWDQWWRQ UDW

WKDW WKH IORZ LV DGMXVWHG

f QR]]JOH KDV KDOI WKH ZDWH

RI LW WKDQ D f QR]]JOH EHFD>
ZDWHULQJ KDIOD RI WKH fDQR]]OF

8QPDWFKHG SUHFLSLWRWBR®Y U
WKH VDPH DPRXGWROHADWRU U
WKH QR]J]JOH DQJOH HKLV PHDQ\
FRYHM® E\ D f QR]JOH ZLWK WKF
IORZ DV D fHERHMNOHVU[ DV PXF
ZDWHU S, a™
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