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SURYLGHV JXLGDQFH RQFRRY®GXNWIEQ DQG PDLQWHQDQFH ZLWK SDUWLFXODU IR
UHOHDVH DV ZHOO DV ELRGLYHUVLW\ 3RQGV FDQ SURYLGH RWKHU EHQHILWV ZKLFK
WKH GHVLJQ DQG FRQVWUXFWLRQ WKHVH DUH QRW FRYHUHG KHUH

FRPSLOHV LQIRUPDWLRQ IURP PDQ\DQ[G& WVRQIDIIRRXWHFWHWRQ WKH NH\ LQIRUPDWLRQ UH(
SRQGV 6HH WKH IXUWKHU UHDGLQJ DQG UHIHUHQFHYVY VHFWLRQV IRU PRUH GHWDLOV
SRQG JXLGDQFH

GRHV QRW FRYHU WKH SHUPLVARWYVLOURKRXVFD\ QHHG WR DSSO\ IRU DEVWUDFWLRQ
RWKHU SHUPLVVLRQV ZKHQ LQVWDOPOWKRU D(SRQBDWYWRBRMRQ WKHVH DVSHFWV FDQ EH
:DWHU 1HW *DLQ GHOLYHUDEOHYV
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:DWHU 1HW *DLQ LV H[SORULQJ QHZ zZzD\V ZH FDQ VXSSRUW

IDUPHUV WR EROVWHU GURXJKW DIIHFWHG ZDWHU VXSSOLHV DQG HDVH
DVVRFLDWHG ULYHU KHDOWK SUHVVXUHYV 7KH DLP LV WR FUHDWH D
FDWFKPHQW VFKHPH ZKHUH IDUPHUV DUH SDLG WR VWRUH ZDWHU RQ
WKHLU ODQG LQ SRQGYVY DQG ODNHV ZKLFK FDQ DFW DV ZDWHU
EDWWHULHYV 7KLV VFKHPH FRXOG LPSURYH IDUPV UHVLOLHQFH DV ZHOO
DV EHQHILW WKH ZLGHU VRFLHW\ DQG ULYHUYV

4 Rc"..z(3Q

e 3RQGVY KDYH EHHQ SDUW RI WKH IDUPLQJ ODQGVFDSH IRU D YHU\
ORQJ WLPH 'XH WR DJULFXOWXUDO LQWHQVLILFDWLRQ WKH\ KDYH
RIWHQ EHHQ UHPRYHG RU QHJOHFWHG

e 3RQGV FDQ EH D ELRGLYHUV LW\ KRWYV S R et

ODQGVEDSH AYC | @ @0 * N 8Re «a¢ N@ASVAR °Gi ° @

e 3RQGV FDQ SURYLGH ZDWHU IRU WKH ID I .
3 3
RII VLWH XVHV 5 @@« 8@ Oo*N80 Yay —e

e 3RQGYV GR QRW WDNH XS VLIJQLILFDQW D Ne 8U a @0 «O9Np 0O O@V.SO
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:DWHU 1HW *DLQ IRUP¥PHRDUWW: RWWHEKWK LG L
DQ LQWHJUDWHG V\VWHP WKDW FDSWXUH
ZDWHU LQ D FRRUGLQDWHG ZD\ WR LPSUR
IORRG ULVNV DQG VXSSRUW HFRV\VWHPV
SDVVLYH SURFHVVHV ZLWK WHFKQRORJLI
LQIUDVWUXFWXUH

&DSWUQJ 5DIQI X
DQG5XQRI

WKH VPDUW ZDW
LQWHUFHSWYV DQ
ZDWHU

-Q HVVHQFH WKH VPDUW ZBWWBEKPHGWD E
VSRQJH DQG WD S WVYVWHHO\ VRDNLQJ XS H[FHVV ZDWHU
GXULQJ ZHW WLPHV DQG DFWLYHO\ GHOLY
HQVXULQJ ZDWHU LV PDQDJHG IRU ERWK S
6VRUIDIHIRU' U
SHURGV

‘DWHU LV VWRUH
QHWZRUN RI SRQ
ZHWODQGV DFUR
FDWFKPHQW

7KHVH DFW DV

e %XIIHDMDLQVW
GURXJKW

e SHVHUYRW YV
LUULJDWLRQ \
ZDWHULQJ RU
QHHGV

_QVWHDG RI DOC L
WR IORZ TXLENO' [
LQWR ULYHUV DG Y¥

6@Z LQJ 6XUDFH: DM
8 0 RYHP HOQW

7R SUHYHQW UDSLG OF
WHKH FDWFKPHQW

SHIHWDWLRQ FRQW
ZHWODQG V\VWHPV '

UXQRII

':DWHU LV JLYHQ WL
LQWR WKH VRLO UH
JURXQGZDWHU DQG
EDVHIOREQWWUHDPYV
7KHVH PHDVXUHV Uk
HURVLRQ SURWHFW
LPSURYH ZDWHU TXI

8 MQJ DQG 5 HBDMQ
6VRUHG: DWU

6WRUHG ZDWHU FDQ E

8VHRQ IDURU FURS"

OLYHVWRFN GXULQ
SHOHDVHG VW UDWRF
PDLQWDLQ HQYLUR
VXSSRUWLQJ ILVK kK
ZHWODQGV DQG UL
YHIJHWDWLRQ GXUL
IORZ SHULRGYV
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6PDUW ORQLWRULGQ
&RQWURO

6HQVRLY DQG UHP R RSHUDMRQ \RRY
VMU WH VL VWP LOWR D UHVSRQWLYH
Z DWUQHVEZ RN
6HQVRUY P RQVRULDIQ DODQG
Z DMUGIYHY
5HP RVif FRQWRQJ DVIAV DQG
SXP SV IHBDVH Z DMUSUHAVHD
Z KHQ DQG Z KHUH WY QHHGHG
' DVID GULYHQ GHFIMRQV RSWP [J H
WH EDDQFH EHVE HHQ DI UEX®XDO
XVH DQG HFR®J IFDCKHDIM

3DVVLYH DQG $FW
ODQDJHPHQW

7KH P DUAZ DMUJUG EGIQGV
e 3DWLYHH®P HQW 1 DWLDO
QI LODURQ Z HDQG LHRUIDARQ
DQG VRICZ DWMUUHWMQURQ WDWZ RWN
FROWOXRXVD Z IMWKRXWOWMUYHMRQ
$ PAYH HOP HOW -Ql IDVAKPW(IH
VXFK DVIDWV SXP SV DQG YDOHV
FRQOARDG YID VP DUNMK \R
UHGDVH RUGLYHUWAZ DMULQ UHDO
WP H

8VH ZDWHU VWRUHV IRU DJULF;
SXUSRVHV WR RII VHW IDUP ZD'
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7KH :DWHU 1HW *DLQ SRQG LV GHVLIJQHG WR

IXQFWLRQV ZKLFK PDNH LW D ZDWHU UHVLOLH
VA\VWHP

YLGH VHYHUDO
DQG ELRGLYHUVH

+DV ZDWHU VWRUDJH HoVHD ELRGLYH
-V PRQLWR | SRWHQWLDO WR KHO SWHPY HQ RQ WK
2DWHU TXDd DYDLODELOLW\ GXUL(

ZDWHU VWUHVYV

-V LQWHJUDWHG LQW ! &DQ EH UHOHDVH
ZDWHU LQIUDVWUXFW HQYLURQPHQW W
SURYLGH UHVLOLHQF . ULYHU IORZV

DU
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-W LV LPSRUWDQW WR LGHQWLI\ D VXLWDEQXRMH20BRFO.WLRQ ZKLFK KDV JRRG

FRQGLWLRQV IRU SRQG FUHDWLRQ DQG GRHY ERWLESBRWROLRWKOHP
LPSRUWDQW KDELWDWYV RU IXQFWLRQV 7KH [ IRQAR BRI & RHHMHHL Yok D 0 0
LGHD Rl ZKDW WR FRQVLGHU ZKHQ GHFLGL@Vy RQRW Kik @DERWARRHR) D
SRQG KWWSV FKHEN ORQJ WHUP
IORRG

ULVN VHUYLFH JRY XN PDS

0$*—& 0$36

JRRN HVSHFLDOO\ IRU QHDUE\
GHVLJQDWLRQV
HQYLURQPHQWDO DQG
KLVWRULF DQG SULRULW\
KDELWDWV

KWWSV PDJLF GHIUD JRY XN
ODJLFODS DVS]

62-/68&%$3(6 9-(:(5
~GHQWLI\ WKH VRLOVFDSHV

KWWSV Z7ZZ ODQGLV RUJ XN
VRLOVFDSHYV

%*6 *(2/2*< 9—(:(5
~GHQWLI\ WKH XQGHUO\LQJ
EHGURFN DQG VXSHUILFLDO
JHRORJ\

KWWSV JHRORJ\YLHZHU EJV
DF XN
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7KH IROORZLQJ VSDWLDO VWUDWHJILHV VKReX @& REGLFRQVLEHBHGEHBWR@AHH D QG RSSRUWXQ
VFUHHQLQJ VWDJH IRU LGHQWLI\LQJ WKH EHWWHORFWWKRIQYWD QG

FDWFKPHQWY IRU D :DWHU 1HW *DLQ VFKHPeH (DYGUREFPHQERDO/DQG 0DQDIJHPHQW 6FKHPFH
SRQGV DV ZHOO DV RSSRUWXQLWLHV IRU ZLGRW KSBRIUW PO G QRBQFW WKH :DWHU 1HW *

/IRFDO 30POWSDUHG E\ /RFDO 30D LQOJ $X L LHV 4
@ QRLQ .E%\,E\’;tf«mf 3)§ « AX.z3
FRQVLGHULQJ SROLFLHV RQ IORRG ULVN L YHUVLW\ UHHQ

LQIUDVWUXFWXUH DQG ZDWHU PDQDIHPHOWGp0oLOJ UHTXLUHPHOWY

5LYHU %DVLQ 0DQDJIHPIQYWURIPGNOW SIHQF) \wRULF (OYLUROPHOW )DUP (OYLURQPHQ

FRQVLGHULQJ WKH FXUUHQW VWDWXV RI WKH-Z2DWHYU HQYXLHRQGRHQW

DQG HQYLURQPHQWDO REMHFWLYHV IRU [ WY, SYRWHEWEROWLRO 2UGHUV

DWHU SHVRXUFH 0DQDJHPBNGWUSBRRIDQLHY, \WRULF PDSSLQJ 6LGH E\ VLGH YLHZHU
FRQVLGHULQJ FXUUHQW DQG IXWXUH DEVWYRFWLRRRRC0 0y XN JHR H[SORUH VLGH E

LQIUDVWUXFWXUH SODQV ORRNLQJ DW ZPWHNpGHRRRBP QP MESELY I OHLIKERXUY DO

/RFDO 1DWXUH SHFRYHUHS WD DWBILRRDO ¢y oywUHDP LPSDEWY

$XWKRULWLHV ~ 0DSSLQJ SULRULWLHV DQG-REIRUINXLIWEHY IRY U\ 6w UDWH I\

QDWXUH UHFRYHUY LQFOXGLQJ SRQG DRE ¢HMPPRRXYERM YRR AHRC vxFK DV /LQH 6HE

UHVWRUDWLRQ 'LJ OVEXG FR XN
&DWFKPHQW &OWEKPHQW %DVHG $SSURDFK, 54 ODQG GUDLQV

&DWFKPHQW 3DUWQHUVKLS SODQV WR PDQPJHZRWHY LQ D
FDWFKPHQW KROLVWLFDOO\ e /DOG UHJLVWU\ FRYHODOWYV
YJORRG 5LVN ODQDJHPHQWLIRREWQW $JHQF\

&RQVLGHULQJ RSSRUWXQLWLHV IRU DSSO\LQJ 1DWXUH EDVHG
BROXWLRQV IRU 1DWXUDO )ORRG ODQDJHPHQW DV ZHOO DV

GURXJKW PDQDJHPHQW



D $7(51(7*$41

w

* HWDGYLFH
Z KHWH
H SHUMMH LV
WHTXLLHG RUL

E«aOcg:3
6RLO VXBYB\WASH DQG
WH[WXQH OWUDWLRQ
(FRORJ\ VXUYH\ DQG
1HW *DLQ OHWULF DQ VKLQJ LV
:DWHU WDEOH WULDO XQF®IDU

PD[LPXP GHSWK Rl SODOOHN
SRQG

&DW DQG *HQQ\

E30

0$*~& PDSV WR LGHQWLI\ LI \RX DUH ORFE)V\Q_II(LFZKL
WR D GHVLIJQDWHG DURID6GXFK DO/ GJZBHWWI;ILF

- QWHUHVW 6SHFLDO $UHD RI &RQVHUYD\.NLEX o%

$UHD OLVWEG EXISWERULW\ KDELWDW

JORRG PDSV WR HQVXUH \RX GR QRW
JORRG =RQH RU RI ULYHUV DQG V
IORRGLQJ FRXOG EH GLYHUWHG LQWH
VRXUFH

%*6 *HRORJ\ YLHZHU WR LGHQWLI\ W
SHUPHDEOH LW PD\ EH

6RLOVFDSHVY WR LGHQWLI\ WKH SRW
ZHOO WKH\ KROG ZDWHU

e /RFDO $XWKRULW\ PDSSLQJ WR LGHQWLI\ RV
OLVWHG DERYH

e 7KH 6LGH E\ 6LGH YLHZHU WR LGHQWLI\ ZKH
EH SRQGV RQ WKH ODQG

e 7KH /RFDO 1DWXUH S5SHFRYHU\ 6WUDWHJ\ WR
SRQGV FRXOG DFW DV D VWHSSLQJ VWRQH [
DUHDV

e &DW DQG *HQQ\ WR DYRLG XWLOLW\ VWULNF

e .QRZOHGJH RI ROG ODQG GUDLQV WR DYRLG
RI WKH SRQG RU WR EORFN DQG XVH WKDW

e 7RSRJUDSK\ WR LGHQWLI\ ZKHUH ZDWHU PL.
SRRO RU ZKHUH FRQVWUXFWLRQ PD\ EH KH
WRSRJUDSK\
/IDQG.UHJLVWU\ QWLI\ LI WKHUH DUH

EOH ZLWK D SRWHQW

LVWRULF UHPDLQV LQ |
WLRQ

Oz

+RZ FORVA LV ‘\RXU QHLJKERXU V ODQG" :LOO
LPSDFW E\ EXLOGLQJ D SRQG RU HPEDQNPHQ
DG\ XOLYWHQGHG LPSDFWV GXH WR WKH )DUP
LH QXWULHQW UHVWULFWLRQV LQ YLFLQLW
\RX DUH ORRNLQJ WR LCVWDOO WKH SRQG V\
QHLJKERXU V ODQG LW LV D JRRG LGHD WR O

\RXU SODQV
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3 .03 3.0 A0aAE« 0O AO® A
—03(50($%/( 62-/6 3(50($%/( 62—/6 )LOO D MDU ZLWK RQH SDUW VRLO

e )LUP DQG FRPSDFW/RZ LQ FOD\ DQG KLJK LBQRG WZR SDUWV RI ZDWHU
e 80D\ FOD\ ORDP VYDWG FBXLELWLQJ D JubfRNH WKH MDU ¥YLIRURXVO!
RU VDOG\ FOD\ WH[W X UH VR WKDW WKH FRQWHQWV DUH
e +ROG ZDWHU HIILFLRREOGUDLQDJH DQG DOGHYO PLIHG
ZLWK QHJOLJLEOH OHMDNDJIH /HDYH WR VHWWOH IRU DURXQG

e :LWKRXW WKH XVH RI oLd'

PDNH IRU D SRRU SRQG FPhH4LOO VAWWOH LQ GLITHUHQW
IUDFWLRQV EDVHG RQ WKHLU

7KH KLJKHU WKH FOD\ FRQWHQW RI D VRLO VIR¥RWYM &RAREXEIWMPRW zLOoO

EH IRU KROGLQJ ZDWHU SDUWLFXODWHV ZLOO VHWWOH
ILUVW IROORZHG E\ VLOW WKHOQ
3.003 X" nXJ ILQH FOD!
WRUP VX LWPEQH VBLO WKDW 2100
7ULDO KROHV DQG VRLO VDPSOLQJ KHOS WR GHWHUPLQH VRLO YDULDELOLW
KROG, ZDWHU WKH XSSHU
DQG SRVLWLRQLQJ Rl WKH ZDWHU WDEOH 7KLV KHGOSV WR DVVHVV
JUDEWLRQ RL ILQH FOD\ VKRXOG
ZKHWKHU WKH SRQG ZRXOG KROG ZDWHU ZLWKRXW EHLQJ OLFQHG. "LJ D
FRPSULVH URXJKO\ D WKLUG
KROH DQG WDNH D VRLO VDPSOH IURP WKH VXEVRLO L H WKH VRLO
RU PRUH RI WKH WRWDO
ZKLFK ZLOO IRUP WKH EDVH RI WKH SRQG
IUDFWLRQ

7DNH VDPSOHV ZLWK DQ DXJHU DFURVV WKH HQWLUH VLWH
([FDYDWH WULDO KROHV WR WKH PD[LPXP GHSWK RI WKH SURSRVHG
SRQG
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5$-1: $7(5 *5281"' : $7(5

e 'HZ SRQGV RQO\ IHG E\ UDLQZDWHU e ODUJLQDO DOUHDG\ ZHW DUHDV
e +tDYH WUDGLWLRQDOO\ EHHQ OLYAFRMWREBMUHG IRU SRQG FUHDWLR
ZDWHULQJ ZKHUH WKHUH ZDV JURXQGZDWHU IHG

éd ¢ ZDWHU VRXUFH e SEVWUDFWLRQ IURP SRQGV OLNH
““‘ e 7KHVH DUH QRW OLNHO\ WR SURYLGH HQRXJUKTXLUH DQ DEVWUDFWLRQ OLFF
ZDWHU IRU :DWHU 1HW *DLQ e $SOUHDG\ ZHW DUHDV ZHWODQGYV

KLIJK LQ ELRGLYHUVLW\

685)$&( : $7(55812))
e 6XUIDFH ZDWHU UXQRIlI FDQ EH GLYHUWHG LQWR
SRQGV IURP KDUGVWDQGLQJ VXUIDFHV DV

ZHOO DV ILHOG UXQRII 635-1*6 675($06$1' : $7(5&2856(¢
* +LJK ULVN RI VHGLPHQW DQG QXWULHQW, ¢\ \ibp RU VSULOJ ZDWHU FRXO

ORDGLQJ RI ZDWHU . ¥ LQWR D SRQG EHIRUH JRLQJ EDF
¥ - VWUHDP
& w e $EVWUDFWLRQ IURP SRQGV OLNH
5$-1: $7(5 +$59(67-1* UHTXLUH DQ DEVWUDFWLRQ OLFF

e 5DLQZDWHU FDQ EH FROOHFWHG ITURP URRIBHBISXPSY FRXOG EH XVHG WR IL
EXLOGLQJV DQG SLSHG FKDQQHOOHG WR | 5 KLJK IORZ FROGLWLROV LO ZL

SRQGV ZDWHU FRXOG EH XVHG LQ VXPPt
e )LQG PRUH LQIRUPBDMMLERAD WHWH

+DUYHVWLQJ DQ RQ IDUP JXLGH

‘e
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e %HWZHHQ D@G P 0/ WRWDO YR@O@XBPHWZHHQ P WR P 00
ZDWHU IRU XVH DSSUR[ BHHMBZHHR® P e 8VHG WR UHOHDVH ZDWHU WR EXIIHU ZDWH !
e 8VHG RQ IDUP WR VXEVWLWXWH WKH XVH RIORRWILEOHDWDLWERY ZKLFK FDQ DOVR LQFUH
ERUHKROH VRXUFHG ZDWHU RU ZDWHU DEVWHMLEOLHGHMRR WKRVH ZDWHUERGLHYV
ZDWHUFRXUVHYV e :LOO EH ORFDWHG LQ VWUDWHILF ORFDWLR
e OD\ EH FUHDWHG XQGHU SHUPLWWHG GHYHQR®PHRYMWXLUH SODQQLQJ
e 6KDUHG EHQHILW RI GHPDQG UHGXFWLRQ IRHOIADWHWHEGRRBEDQFRVW SHU FXELF PHWUH
DQG LQFUHDVHG IDUP UHVLOLHQFH IRU IDPUWPRXO/G EH XVHG LQ WKH WHQ GULHVW GD\V
HIDPSOH WR LQFUHDVH IORZV WR DERYH 4
VLIQLILFDQW ORZ IORZ SDUDPHWHU IRU UL
" HP DQG P DOQDIJHP HOQWSRQG 7KLV IDWP SRQG KDV VKH | R@RZ 1QJ * $3UHD 8S WR DFUH

GIP HOMRQV $SSWRf P [ P DSSWR P DUD PDIP XP e (VWLPDWHG GHSOR\DEOH YROXPRI $SSUR]
GHSWK DSSWR] P
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SUHDM BQI IUWHIXDUVKDSHG HGIHY DOG VKDARZ - XQGX DWW 6@SHY VKRX@ EH OR P RUHWDQ GHIUHHV DX
EDONV SUHHDE® GWWDQ GHIUHHV

$ SRQGZ WK D VP D@GLDZ GRZ Q] RQH LH WHHS® VKHYLQJ

3RQG VKRZ 1QJ DQ H VQGHG GLDZ GRZ Q] RQH Z VK DQ XQHYHQ JUDGLHQW
SWRYLGIQJ D WDQIH Rl GHSVKV &RP SDUHG VR VKH LP DIH Z LViK WHHS

$IP VR YDU WH GHSW Rl WH SRQG VKHOYLQI VIKHUH LV JUHDVIHUGLYHUAW RI DTXDVIF VSHFLHV Z KLFK Z LG
DWUDPWD JUHDVIHUDULD, RI I DXQD
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3RQG RXWOHWV FDQ EH GHVLJQHG YLD D SLS}t
—~GHQWLIV WKH DUHD RI' WKH SURSRVHG SR VOXLFHV RU 8 SLSHV WR SUHYHQW RYH

'"HVLIQ WKH VKDSH DQG FDOFXODWH DSSiJIBAbP\I;\),WM §|58é-3 LZ\PW_HJO

DUHD DQG YROXPH 3LSH RXWIDOOV VKRXOG KDYH D EHG RI JUDYF

'HYHORS D SODQ ZLWK GHSWK YDULDWLRRY sY)tGH ¥ RRSERK HUIHWN WKH EHG

DQG RXWOHW

3ISHRXWRZ 6Z DBl GWK RXWERRZ

-ODXN\WWDMRQ &5(:  3RQGGHVDLBIG GHMIQ  5XWDOBX' 6' HWIQ DQG
YXL@B* XIGH' HFHP EHU SGl

8 SISHRXWBZ 5RANDUP RXUQJ VR SUHYHQUWFRXUQU
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2XWIORZ UDWHYV ZKHQ GUDLQLQJ GRZQ RU XMIZOILWK(S$' SARZESG*ZDW H U

VKRXOG EH ZLWKLQ UHDVRQDEOH UDWHV R$RKXRVZIORY DRGHWLWRUDJIJH RI ZDWHU WKDW FD
GUDLQLQJ WR QRW GLVWXUE HFRORJ\ E\ |GX VKb QR UDWHIUR @Y KILFAIVG R ZQP P

DW RQFH 7KLV ZLOO QHHG WR EH FRQVLGHU K& HEDIHOGRWYY RFQ WKKEOD\ OLQLQJ PP
SRQG GHVLJQ EXW VKRXOG IRU H[DPSOH FRQMIGIHWLWEDIRVE HQEUADNVHU WR SUHYHQW |
WKH RXWIORZ UDWH E\ DQG WR QRW GUDLIQRORZQRYB WKYHYKROBP PP

ZLWKLQ KRXUV
SHGXFH ZDWHU XVH SRWHQWLDO E\ D GHSWK

(67-0 $721 2) : $7(5 98" * (7

7KH ZDWHU EXGJHW RI D :DWHU 1HW *DLQ SRQ
)6+ 6&5( (1€ ZLWK OHYHO VHQVRUV +RZHYHU DW WKH GHYV
LPSRUWDQW WR JHW DQ LGHD RI WKH ZDWHU |
KRZ PXFK ZDWHU FDQ EH VWRUHG DQG XVHG |

-1 \RXU SRQG KDV DQ LQOHW RU RXWID
FRQQHFWHG WR D ZDWHUFRXUVH VFUH
EH FRQVLGHUHG 7KLV LV WR DYRLG WK
JHWWLQJ WUDSSHG RU LQMXUHG 7KH
PHVK VFUHHQ RI PP KRZHYHU H[SHU

3RQG LQSXW -QIORZ UDLQIDOO DQG FDW
HYDSRUDWLRQ VHHSDJH RXWIORZ

EH VRXJKW WR LGHQWLI\ WKH PRVW VX
LQOHWY DQG RXWIDOOV ZLOO UHTXLUH
JORRG 5LVN $FWLYLW\ SHUPLW WKH (Q
IRFDO /HDG )ORRG $XWKRULW\ ZLOO SU
UHTXLUHPHQWY IRU WKH DSSURSULDW
IRU PRUH LQIRUPDWLRQ RQ ILVK VFUHH

-GHDOO\ WKLV LV FDOFXODWHG SHU \HDU DQ:
DQG ZLQWHU PRQWKYV (VWLPDWHV IRU PRQWK
PRQWKO\ DYHUDJH UDLQIDOO DUH QHHGHG 8\
SRQG YROXPH WKH SRWHQWLDO YROXPH IRU |
IRU ZDWHU WUDGLQJ FDQ WKHQ EH LGHQWLILE

7KH +\GURORJ\ 'DWD ([SORUHU FDQ EH XVHG W
GDWD GXULQJ D KLJK UDLQIDOO DQG D GURXJI
XVHG DV H[DPSOH IOXFWXDWLRQV LQ WKH SRC
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)DUP SRQG ZDWHU TXDOLW\ PRVWO\ GH S H Q& ixBBRAPHRORUIBINRIHR F BISRUBOWIR IGHOW
IDUP PDQDJHPHQW 7KH LOOXVWUDWLRQ E HRURFADHTME W BIR RAKHR 206G WH GLIP ROVRUQU DOG
IDUP SUDFWLFH ULJKW KDQG VLGH RI WKH RoMOEoRHE@OIG$ SSHARY B-1RUZ KDWR RN RXWRUDQX

FRQFHUQV OHIW KDQG VLGH RI ULYHU 1 X WKGIHANGSW 8O IMPHHOWPKHE\ERHR V W
LPSRUWDQW IDFWRU IRU ZDWHU TXDOLW\ LVVXHV LO IDUP SROGV DV

WKHUH LV D ULVN RI VHGLPHQW DQG QXWU
DJULFXOWXUDO ODQG LQWR WKH SRQG 7KL
ZKLFK FDQ RXWFRPSHWH RWKHU SODQWYV D
OHYHOV LQ WKH ZDWHU

-V WKHUH DQ\ ODQG FRQWDPLQDWLRQ SRW
FDWFKPHQW RI WKH SRQG" 7KLQN DERXW W

ODQG DQG FKHFN FXUUHQW DQG KLVWRULF
KDYLQJ FRQWDPLQDWHG ZDWHU UXQQLQJ LG

ORUH H[SODQDWLRQ KHUH KWWSV ZU
DFWLYLWLHY ODQG

TN B R AW YUK H EDUOHY VWUDZ WUHDWPHOQ
SUHYHQW DOJDO EORRPYV

&RSLQJ ZILWK DOJDH LQ SRQGV _6XIIRON L
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https://www.suffolkwildlifetrust.org/coping-algae-ponds
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+ WH XQGHUDIQI VRIY DQG JHR®J\ DUH SHP HDE®! DIRWP Rl
SRQG GIQJ LV UHTXLLHG | RUWH SRQG R KR Z DWMU 7KHUH DUH
VHYHLDCRSWRQV GHSHQGIQI RQ EXGJ HWDQG DYDIDELDN RI FO\

38" ' /(" & $<

+ FO\ LV DYDIME®I RQ VW RUQHDLE\  IWFDQ EH XVHG VR @QH D
SRQG 7R SXGGB! IWFD DQG Z DMUDUH SRXQGHG VRIHWHULQL
GHQOWH P DW HWHUE\ P DFKIOH RUADGIMRQD® E\ DQIP DO
WDP ST &M\ SIW FDQ EH XVHG DV 1O LAMDARQ | HDWUHV VXFK
DV VADSHY RUVP DABIUSRQGY

7KLV WP D@SRQG VFLDSH Z DVVIKH F@\  SIW RUELJJHUSRQGV DQG KDV
QRZ GHYHMRSHG LOVR IWRZ Q SRQG Z VK YDXXH | RUZ LGBM H

) (A (6<17+(7-&/-1(56

TKHWHDWHP DGHRI 39& SROHW\ GIQH RUEXWOXEEHU 7KH
DUH 1 6f LE®! DQG UHOWYHO FKHDS 7KHU@HVSDQ LV @P WG DX
SXQRXMUHV FDQORVWEH HDMO L[ HG

W(1721-7( $1' *(26<17+(7-&& $</-41(5
YHQWRQWM LV D YHU [LOH SRZ GHURI FD\ SDUAFGBN Z KIFK \Z HG
1Q FRQEPWZ I Z DMUVR EHFRP HZ DIMLBLRRI FO\  7KH
JHRV QUHAE @OHUXVHY EHQWRQIWM LQ EHVE HHQ VE R JHRW] WG
@\ HY 7KHVH FDQ VHD VHDODLRXQG WP D@SXQPMUHY 7KH
UHT XILH VSHADDMNQRZ BIGIH | RUQWEXDMRQ

&216-'(5%$7-216

—1 WKH SRQG QHHGV OLQLQJ SRQG VKDSHV
UHVWULFWHG WR PDNH EHVW XVH RI WKH Ol
7UHHV WKHLU URRWY DQG DQLPDO WUDPSO
GDPDJH SRQG OLQLQJV 9DU\LQJ ZDWHU OH"
FUDFNLQJ RU VXQ H[SRVXUH WR VIQWKHWL
GDPDJLQJ

&RYHU WKH OLQLQJ ZLWK VXEVRLO WR SUR
VXLWDEOH SRQG EHG VXEVWUDWH EXW DYF
SUHYHQW SXQFWXULQJ WKH OLQHU

—1 WKH XQGHUO\LQJ VRLOV DQG JHRORJ\ DU
PD\EH WKDW ORFDWLRQ LV QRW WKH ULJKW

) XUWKHU DGYLFH RQ SRQG OLQHUV DV ZHOO |
FDQ EH IRXQQUBVWEKBWHU +DELWDWYV 7UXVW (



https://freshwaterhabitats.b-cdn.net/app/uploads/2022/11/FHT-advice-on-pond-liners_Oct14.pdf
https://freshwaterhabitats.b-cdn.net/app/uploads/2022/11/FHT-advice-on-pond-liners_Oct14.pdf
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9DV LQJ SRQG VKDSHY MBRSHV DQG GHSWV SLRYIGH GLLI HIHQW
KDEMDW 7KLY HOFRXUWDIHV P RUH VSHAHY GLYHUAW LQ WH SRQG
' XHWR WHQDWIHRI : DMUL HW DIQ Z DMUGIYHY Z L@

| X(PDW DQG SDUV Rl WH SRQG P D GU RXWL Z DWULY VINHQ

+RZ HYHU P DULQDCSRQG YHI HMRQ DQG RUDQMWP VFDQ
VROLDW DQG DGDSVWR WL | XAXDARQ

3/ $1 7€
3RQGV VKRX@ QRVEH SOQMG DV SOQAFRP P XQWHV Z ¢
HWEEQK WHP VHOHV UHDWYHD TXIEND

)6+

- DWUL HW DIQ Z L@HTXILH D Z DWMUGDZ GRZ Q GXUQJ SHURG\
Rl &Z Z DMUDYDIDELON 7KLY P HDQVWDWIVK WRANQJ Z L@QR\
EH VXIVPE®! | RUSRQGV XVHG IRU:  DIMUL HW DIQ ) MK FDQ DOR
KDYH D QHIDWYH [P SDPMRQ RWHUSRQG ELRGLYHUAW

75( (€

7KHH WKRX@ EH QR WHHV DRQJ WH VRXWHLOQ HGIH Rl WH
SRQG W DYRIG WKDGEQJ RXWKH SRQG 6RP HWHHV FDQ EH

DURXQG WH QRUMHUD HGIH Rl WH SRQG VR SURYIGH VRP H \KDGH

DQG GDSSGIG @ KW7UHH LRRW FRX@ GDP DIHWH @IQU R
WHHV DQG VKUKEV DURXQG WH SRQG QHHG VR EH P DODIHG

2 7+ (5 63( & €

3RQGVVXSSRUAP DQ\ VSHAHV VXK DV DP SKIEIDQV LOVHRW OV
GDP \HOIHV DQG Z DMUEHHVBN Z DWMUELLGEV DQG P DP P D&Y

) LOG RXWP RUH DERXWSRQG VSHAHV DQG KRZ VR IGHQW\ WHP

: ¢ 7 3RQGVSHHAHV-. JXIGH
. IGOH7WKMBROG-  &KDUNV
1 DXUDO MRY 0 XWHXP 3RQG/ UH) DFW

-1 \RX KDYH TXHVWLR
DERXW ELRGLYHUVLW
SURWHFWHG VSHFLH
SOHDVH DVN DQ HFRO
IRU DGYLFH

IHG 6WXGHY &RX WHKZ DWU1 DP H
7WDIO

352 7(&7(' 63(& €

Y SLRKIEIWG VR NGRUGIMMUE RUGHMAR\ WH EUHHGLQJ DQG
VKHOMUS@FHV Rl SURWIPMG VSHAHV 7KLY LOFOXGHV JUHDW
FUHVIMG QHZ W DQG Z DWMUYRBN 3RQGV WDWDLH XVHG E\ JUHDV
FUHVIMG QHZ W RUZ DIMUYRGN FDQQRVEH XVHG IRU:  DWIUL HW
* DIQ DVWILYZ RX@ QNHO GMMUE WHVH VSHAHY 3RQGVWKRXC
QRWEH GHWL QHG DQG FROVAKPMG VR DMDPWMHVH VSHAHY \R
DYRIG FRQPHUQV GXUQJ WH RSHIDWRQDCSKDVHRI © DWUL HW
* DIQ

© DHUYR®! ) LHG
" DZ VRQ ) @FNU&&

* UHDWFUHWHG 1 HZ W
$®f DQGLH5RX[ ) GFNU&S


https://www.wwt.org.uk/news-and-stories/news/pond-life-a-quick-id-guide-to-the-weird-and-wonderful-wildlife-beneath/
https://www.warwickshirewildlifetrust.org.uk/sites/default/files/2021-11/Pond%20ID%20Chart.pdf
https://www.nhm.ac.uk/discover/pond-life-facts-about-habitats-plants-animals.html
https://www.field-studies-council.org/shop/publications/freshwater-name-trail/
https://www.field-studies-council.org/shop/publications/freshwater-name-trail/
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1 \RX ILQG DQ -116 LQ \RXU SRQG IROORZ WK
~QYDVLYH 1RQ IDWLYH 6SHFLHV -116 DUH,GHdLRWEYHORVSRBWIRY WKH 6SHFLHV &RQIL
WKDW KDYH EHHQ LQWURGXFHG WR DQ HFRV\WWHE HEWEHSGHHG LOYDVLYH DQG ORQ O
DFFLGHQWDOO\ RU LQWHQWLRQDOO\ 7KURXJIKyPQWHUSQY BERMYWHPY L1 XOVXUH DQG O
VWUXFWXUHV DQG IXQFWLRQV -116 FDQ KDYRWMBOLIGFREVE QHSRW MW H 1RU XVDJIH

LPSDFWV RQ WKH ORFDO HQYLURQPHQW FRVYIIGMKY 84 HFRQ@RPRWLI\ ORFDO HOYLURQ!
DURXQG e EQ D \HDU D LQFUHDVH VLQFH pxWKRULWLHV 7KH\ FDQ SURYLGH DGYLFH

UHPRYDO HIIRUWYV

SRQGV FDQ KDUERXU D UDQJH RI DTXDWLF ?1:§‘QHZ%I-II'6W %I%gﬁé)éng\p/\Ql-hLG WUDQVSRUWLQJ W
LVVXHV IRU ODQGRZQHUV GXH WR WKH FRVWY AQ@NYBEEREG L P&Q)Q—IQ)‘]Q'QIJTXLSPHQW DQG IRF

DQG UHPRYLQJ -116 7KHUHIRUH HDUO\ GHWHFWKRQY PN EHHQ LQ FRQWDFW ZLWK WKH
SUHYHQWLRQ LV EHWWHU WKDQ HUDGLFDWLRQipRYH FROQWURO WKH 6SHFLHV -1 VDIH DQ

UHPRYH WKH LQYDVLYH VSHFLHV <RX PXVW
%HLQJ DEOH WR LGHQWLI\ LQYDVLYH VSHFLH‘:{XELIéI@éJﬁ-lQW{;I-'hﬁqud-bDJHPHQW RU GLVSRVD

HVWDEOLVKHG LV NH\ WR UHGXFLQJ PDQDJHPLW’I\-’&W\}_ISQQ?GSI-FIBVF\%6WDLQPHQW DQG GLV
OLPLW VSUHDG

e ORQLWRU DQG O0DQDJH 5HJXODUO\ FKHFN W
-QYDVLYH DTXDWLF SODQWYV FDQ KDUP ZDWHUEFERMNUVAYV IRU UARFFXUUHQFH DQG WI
HQYLURQPHQW 7R DYRLG OHJDO LVVXH DQVIXWXUH LOYLCVLRQV —-PSOHPHQW SUHYF
GDPDJH GR QRW LQWHQWLRQDOO\ VSUH UHCXFH WKF ULVN RI UHLOYDVLRQ
SURSHUW\ (YHQ VPDOO SODQW IUDJPHQ I _ o

SUREOHPV VR KDQGOH SRQG PDLQWHQDmmFH R QEKEADKW WKW HBWHDGLQ) VHFWLRQ IRU PRU
GLVSRVDO FDUHIXOO\ UHVRXUFHV RQ -116



https://link.springer.com/article/10.1007/s10530-023-03107-2
https://link.springer.com/article/10.1007/s10530-023-03107-2
https://link.springer.com/article/10.1007/s10530-023-03107-2
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7TKHVH DUH WKH PDLQ -116 WR ORRN RX
FKHENVY DURXQG \RXU SRQG

1(: =($/$1' 3-*0<:((" 6WI VKRRWKDYHQDURZ SDID@IOUGHG BDYHV
LQ RSSRVIW SDILY HDFK PP ®Q 6P DO

Z KW | &Z HY/ RQ WBMI Z IW | RXUSHEXY EGRP

LQVXP P HUDERYH WH Z DMU &RP P RQ DQG

Z IGHVSUHDG WILRXJKRXWP RWRI ( QI DQG

SDUAEXDUD 1Q WH 6RXWK

/ DUH 1GM\ WD EHVE HHQ REHV R NGQH
VKDSHG ®DYHV) UHH | RDWQJ P DARULRRWG
JIRZIQI XSWR PP SHUGD. &RP P RQLQWH

VRXWHDWARI ( QI QG DQG VSUHDGIQI DRRW
WHS.

)/2$7-1% 3(11<:257

3$5527 6 )($7+(5 ) HDWHY GDYHVDIRXQG FP EWIKWIUHHQ
RIWIQ Z M D EQIMK VKHHQ 3 DUADE VXEP HUHG
SHUHQQIDCY. IW GHIFDWM [ LOHO GLYIGHG BDYHV
© HOHWREQAKHG IQ0 LGDQGV DQG VRXWHLD

YO BWFRP P RQLQ QRUM

&$1$'-$1 321" :((" ) X@ DTXDAF Z I ELDQRKLQ) WP V XQGHU

P ZIW IRXQGHGWS GDYHV  FP  \SWDAQ
JIRXSVRI  5RRWIQP XG DQG SURGXFHVWOQ:
Z KW RUSD®I SXLS®! | &RZ HY/0 D\ VR 2 FREHU
&RP P RQDQG Z IGHVSUHDG DAIRWS . \SUHDGV

HOMO WIRXJIK [WDIP HOWY

8VH5HFRWEB KHOS LGHQWLI\ DQG ORJ -116

1877%/1 6 :$7(5:(('

&85/< :$7(5:(("

'$7(5 )(51 $=2//%

6P [MUVR &DQDGIDQ SRQGZ HHG KRZ HYHU KDV
®QUHUGDYHV  FP  Z IGHMADAEDVH DQG
VESHUVR D SRIOW* LRZ V GHQVHO [QP RUH
QXWIHQAUFK FRQGIMRQV :  IGHVSUHDG DQG
DEXQGDQUWMLRXIKRX\WS .  EXWBM/FRP P RQ
WDQ &DQDGIDQ SRQGZ HHG

YUWBI VWP VHQE LOHXS VR P IQ BIIW Z IW
VARQI® FXUYHG GDYHV LQ VSILDADUDQIHP HQW
GRZ QR WHEDWH ) X@ DTXDWF DQG SUH HWY/
DODIOH @ HUFK Z DMU VSUHDG HDMO
WURXIK VWP 1LDIP HOWMRQ : IGHVSUHDG
DAIRWWHS. P RIHFRP P RQIQP IG\R

VRXWHLQ FRXQUHV

' HQWH ELDQRKHG [ LRQGV Z W RYHUDSSIQJ
EXP S\ JUHHQ GDYHV OWUWLDIQJ LHGGIWK 1O
WH VHDVRQ -QGLYIGXDED WP D@ UHH | RDWQY
SOV Z KIFK IRWP VGHVH P DW SUHVHQAD®
\ HDUEXWGIHV EDAN 1Q Z LOMUP ROV

: IGHVSUHDG IQ BZ ®IQJ DUHDV DALRW WH
VRXWHUQ KDDRI WHS .


https://irecord.org.uk/
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/ HDYHV DUH | OW PP ®Q ZIW SDBIJUH
JUHHQ VXU DFHV DQG D WDQVOXFHQWGHIFDM
DSSHDWDQAH 3RWHW D QI B LRRWDQG YHQ
ZIW QHYH  DIURHQ UHDWYH VR WH [ LRQG
GQIW &RP P RQIQWEBZ P RYIQJ Z DMZ D\ VIQ
BRXWHUDS. \RP HSRSXOMRQVIQ

QRUMHLD FRXQUHV

* IHHQ KR@®Z WMP VZ IW LHG UGIHVJWRZ XS
R P JWRXQGHGE\ ZHDN WKD@®Z WRRW
6HUDWG ZKRWBIGBDYHVXSWR P IGRZHY/
DUH SIONWR SXUS®1 DQG HP MD VWAMRQJ RGRXU

P D{UH VHHG SRGV SRS H SBRVYHO LQVXP P HU

&RP P RQ® DEXQGDOWDALRWWHS . DBRQJ
Z DMZ D\ VDQG IQ GDP S VKDGHG SOFHV

$JJUHMYH GREVIMU @\H DSSHDDQAH JLRZ 1QU
P OUHIWDQ QDWYH Z KW FOZ A\ 11K

Z W UHG FDZ VV DQG D WU XRIVH Z KIW EGVRK

&DUDSDFH EGXMVK ELRZ QR IHGGMK ELRZ Q

Z W QUHRDQHWR HGFOZV : IGHVSUHDG

DARWWHS . HWEBEQKHVEXURZ VIQ

Z DWMURRXUH EDQNV FDXVH HIRVIRQ DQG Z DMU

TXDON MXHV 1 RAWR EH P DMBNHQ | RUWH

SIRWPMG QDWYH Z KW FOZ A\ IMVK

.z( z0Aa ..«ks3
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$ QHWZRWRBNFDQ SURYLGH PRUH IXQFWLR
EHQHILWY WKDQ D VLQJXODU SRQG

2QH SRQG FDQ RQO\ SURYLGH D FHUWDLQ Q
EHIRUH WKH PDLQ IXQFWLRQV DUH GLPLQLV
OXOWLSOH SRQGV FDQ KDYH YDU\LQJ PDLQ

FDSWXULQJ VWRUPZDWHU VHGLPHQW WUDS
ZDWHU VWRUDJH DQG GHSOR\PHQW DQG WF
D UHVLOLHQW V\VWHP

ORVW UHVHDUFK LQWR SRQGVFDSHV LV DER
ELRGLYHUVLW\

'KHWKHU SRQG QHWZRUNV DOVR LQFUHDVH

TXDOLW\ DQG TXDQWLW\ LV OHVV UHVHDUFk
7KH GHVLJQ VWDJH VKRXOG ORRN DW WKH Z
ODQGVFDSH DQG LGHQWLI\ ZKHWKHU WKHUF
RSSRUWXQLWLHV IRU SRQGV ZLWK YDU\LQJ

ODQGVFEDSH
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':DWHU 1HW *DLQ V SRQG QHWZRUNV FRXOGeE#$ VRWQHFIRGG VSERGHVMMYLGH D ZLGHU YDU
GULYHQ VHTXHQWLDO SRQGV (DFK SRQG LQ WRMLYRWPRQWDQGRQGLWLRQV WKLV FDQ
VXUURXQGLQJ KDELWDWYV DUH GHVLJQHG WR HOD¥S WBLWIVF | R ¥ UGIR VHIU MMQRW VSHFLHYV

IXOILO WKH :DWHU 1HW *DLQ REMHFWLYHV 7 KHW DRIWNAR BN \FIPMOIOGFUSRYBY VXSSRUW PR
UHVLGHQFH WLPH Rl WKH ZDWHU UXQQLQJ W KWDROXHK WKHQVROWMHPDUJH SRQG

KHOSLQJ WR VORZ GRZQ DQG ILOWHU WKH 3DMWHKHD GR®6 NLHIVWWHN LV DVVRFLDWHG ZLW

ODQGVFDSH PRUH VSRQJ\ $Q H[DPSOH FRXOGORRMNHBY IROORZV
e $W D ODQGVFDSH VFDOH QHWZRUNV RI VPD

3RQGV LQ PDUJLQDO DUHDV VHW KDELWDWY SRQGVFDSHV ZRXOG EHQHILW \
DVLGH IRU ELRGLYHUVLMRGHRIIDINBRY DV DORQJVLGH ODUJH VFDOH KDELWDW QHWZR
FRQWULEXWLQJ DGGLW LPREOMIBUATHRWERY R ODUJHU ZHWODQGYV

VAVWHP ILRP VXURXQEQT ©QG e 3RQGVFDSHV IDYRXU FRQQHFWLYLW\ DQG G

VWHSSLQJ VWRQHYV EHWZHHQ ODUJHU IUHVKk
ZKLOH SRQGVFDSHVY DUH QRW SURWHFWHG
UHVLOLHQFH WR ODUJHU KDELWDWV SURWH
FRQVHUYDWLRQ

6HW RI SRQGV FRQQHFWHG E\ GUDLQYV
DQG VZDOHV WR ILOWHU DQ\
VHGLPHQW QXWULHQWY RU SROOXWDQWYV

6FUDSHVY WR FDSWXUH ZDWHU
DQG LQILOWUDWH LQWR JURXQG

3RQG WR VWRUH ZDWHU DQG
XVH ZKHQ UHTXLUHG
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7KH :DWHU 1HW *DLQ SRQG FDQ IXOILO LWV IXQFWLRQV R
VWRUDJH ELRGLYHUVLW\ ZDWHU TXDOLW\ D%JHQJ;LDVH W KD WR WKH
VXUURXQGLQJ 1DWXUH EDVHG 6ROXWLRQV Z;LFK VWRUH WKH ZDWHU

FROQWURO ZDWHU IORZ DQG FOHDQ WKH ZDWHU
/_i
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2ZWKHU 1DWXUH EDVHG 6ROXWLRQV FDQ EH XW
*DLQ SRQG VA\VWHP WR VORZ GLYHUW DQG FC
(IMHFWLYHQHVYV RI 1DWXUH EDVHG 6ROXWLRQV
VSHFLILF FRQGLWLRQV VXFK DV JHRORJ\ VRL
WRSRJUDSK\ 7KHUHIRUH WKH\ QHHG WR EH D
DGDSWHG WR ORFDO FRQGLWLRQV

)—(/' 0$1$*(0(17

~Q ILHOG YHJHWDWLRQ PDQDJHPHQW SOD\V D
KRZ ZDWHU PRYHV WKURXJK WKH ODQGVFDSH
®Z GHQVLW\ DJURIRUHVWU\ DQG KHUEDO OH\V
RUJDQLF PDWWHU DQG UHGXFH FRPSDFWLRQ

LQILOWUDWLRQ UHVLGHQFH WLPH DQG UHGX
QXWULHQW UXQRII SRWHQWLDO

6:$/(6 '—7&+(6 $1' )5(1&+ '5$-16
6ZDOHV FDQ EH XVHG WR JXLGH WKH ZDWHU I

DQRWKHU 7KH\ FDQ EH LPSOHPHQWHG LQVWH
ZKHUH DSSURSULDWH

'LWFKHY DQG VZDOHYV FDQ LQFOXGH FKHFEN GD
WKH ZDWHU )J)UHQFK GUDLQV DUH DQRWKHU D!
DQG PRYH ZDWHU
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%XIIHU VWULSV Rl WXVVRFN\ JUDVVHV |0 RZHHGEBDH GO DAHW ZRREG O©BQ®BE DQG ZHW JUDVVC
SURWHFW SRQGV IURP QXWULHQW OHDFKL@F DXL ACOHFOLHP MRWZKMQHRSIRQGY DUH LQVWDOO
KHOS LPSURYH ZDWHU TXDOLW\ DQG SUR Y LKRP ®OKPHL.QWD W KR US RQGGWO\WIWHP E\ VWRULQJ I
':DWFK RXW IRU YLIJRURXV SODQWV ZLWK X QGIRBYULRY QX WWHRYEWY DV ZHOO DV SURYLGL:
JURZLQJ DW WKH HGJH Rl WKH SRQGV ZLWKIOHMHEOHVOZRHUFDQWKHUHIRUH DFW DV ZLG
VKRRWY FDQ FRPH XS DQG SXQFWXUH OLQIRQEY PRXAKWOUDNBURYLGH IORRG SURWHFW
EUDPEOH EODFNWKRUQ FKHUU\ 7KHUH LVLQKH SIRWHKHWH D® RROKDYWPDOO DUHD RI ZH\
VRPH WUHHV LQ EXIIHU VWULSVY DOWKRXJK RWVE R Q QWKMD DRXMEKIHQ @ KDW DUHD WR DYRL
HGJH RI WKHLIR@GIUD]LQJ LV HQFRXUDJHGHW R NEGISVWHKE YDOXDEOH KDELWDW

DUHD RSHQ bQG WR FUHDWH EDUH SDWFKHYV
*+267 321'6

6&5%$3(6 $1' 6('—-0(17 75$36 3RQGV WKDW KDYH EHHQ QHJOHFWHG DQG VLC

6FUDSHV DUH VKDOORZ GHSUHVVLRQV FUHDWRHECWRRVATRY ff PP LQ 2DWHU DQIPRUH  PL
LQILOWUDWH ZDWHU 7KH\ PD\ EH D XVHIXOIVVERUPWERCR "B 4 0B L WKHY PDY DOVR EH A
HIFDYDWHG IRU OIZRHQF DQSR@GR DFW DV vIWEHFYS R YHY DQG URNWRYBWIREVWDDEOLVKH
WUDS D FRQWDLQPHQW DUHD ZKHUH vxUIBBHF2ENHR AR \ v W QHHGV WR EH FDUHD
WHPSRUDULO\ VWRUHG WR DOORZ VHGLPHEWWRRNYWWIY EXW ¥HIRYE WRMWRUH WKH Jk
UXQ RII LV GLVFKDUJHG 7KH\ DUH XxVHIX0 DXR¥WRHSRYGW RP o RAVYYFRY D QHZ SRQG QH
PHDVXUHV LPSURYLQJ WKH ORQJIHYLW\ DQd'REYEWIKRLPER RY WAGH WKHQ THDWXUHV WZR
GRZQVWUHDP VWUXFWXUHV VXFK DV D SRGEQGY SURYLGLQJ PRUH KDELWDW YDULHW |

%81'6 $1' % (506

(DUWK EXQGY DQG EHUPVY FDQ EH FRQVWUXFWHG IURP WKF
HIFDYDWHG PODRWPHWKBIOSRQG 7KH\ FDQ KHOS WR JXLGH WKH
IORZ RI ZDWHU DQG VORZ LW GRZQ
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e 7KH PDLQ ZDWHU QHHGV RQ D GDLU\ IDUP_ DUH IRU OLYHVWRFN
GULQNLQJ ZDVKLQJ GRZQ DFWLYLWLHYV RI WK H PLONLQJ f
HTXLSPHQW &-3 DQG SODWH FRROLQJ \ ’*"

e 'XH WR IXQFWLRQDOLW\ DQG K\JLHQH UHTX V SR\QG J
ZDWHU FDQQRW UHSODFH ERUHKROH PDLQV®&ZDW IRU &-¢ DQG
SODWH FRROLQJ \ \‘

e 7KH SRQG ZDWHU VKRXOG EH IHG LQ DW SRLQWV ZKHUH\WKH
GHVWLQDWLRQ LV FOHDU WR DYRLG DFFLGHQWDO FRQW\)PLQDWLRQ
VHFRQGDU\ VIVWHP WR VXSSO\ ZDWHU LQ FRQGLWLRQV RIJORE
ZDWHU DYDLODELOLW\ ZLOO LQFOXGH D SXPS IURP WKH SRQGIZLWK
QR]]JOH DQG ILOWHU IHHGLQJ LQWR WKH SLSH LQIUDVWUXFW)!UH RI
WKH ZDWHU WURXJKY DQG SRWHQWLDOO\ IRU ZDVKLQJ GR&Q,$Q
LVRODWLQJ VZLWFK FRQWUROV ZKHQ WKH SRQG ZDWHU LV XNVHG
LQVWHDG RI WKH ERUHKROH ZDWHU ¢ /!

e 7KH SRQG ORFDWLRQ QHHGVY WR EH FRQVLGHUHG FDUMXZO\ LQ
UHODWLRQ WR WKH H[LVWLQJ ZDWHU LQIUDVWUXFWKUII RQ WKH IDUP

e _GHDOO\ WKH ZDWHU FDQ EH JUDYLW)\ IHG IURPM SRQG RU
WKHUH ZRXOG EH DFFHVV WR HOHFWULFLW\ IRU WKH SXPSV




e $ VPDUW PHOW/GIEEH LQVWDOOHG EHWZHHQ Wt
SRLQW RI XVH WR LGHQWLI\ KRZ PXFK ZDWH
ZKHQ VHH ILIJXUH 7KLV FDQ LQFUHDVH
VHQGLQJ DOHUWYV ZKHQ WKH VI\VWHP LV OHI
IXQFWLRQLQJ ZHOO DQG WKH IDUPHU FDQ
ZDWHU XVH
e '"HVLJQLQJ WKH V\VWHP VR WKDW ZDWHU LV
WRS P DQG ERWWRP P ZKHUH DQ\ WR[L
OLNHO\ WR RFFXU UHIHUHQFH $ JXLGH RQ ¥
UDLQZDWHU RQ D IDUP )DUPHUV :HHNO\
e 7KH VWRUH VKRXOG KDYH D FDSDFLW\ RI DW
DQQXDO YROXPH RI LQIORZ LI UDLQZDWHU
DUHD RI URRIV VXUIDFH DUHD E\ DQQXDO U
UHIHUHQFH OLON 'HYHORSPHQW &RXQFLO
$7(5 48%$/-7< 6(7 83 RI :DWHU RQ 'DLU\ )DUPV

7R FOHDQ WKH ZDWHU EHIRUH XVH DQG WR UHGXFH WKH ULVN RI
PLFURELRORJLFDO FRQWDPLQDWLRQ WKH ZDWHU VA\VWHP ZLOO LQFOXGH

XOWUDILOWUDWLRQ DQG 89 GLVLQIHFWLRQ E(q\/(zm@ 2/KHnS§QGR®&

SRLQW RVHXNHLJIXUH X )OZ | O E«O3
JXUWKHU UHFRPPHQGDWLRQV IRU WKH GHVLJQ RI WKH Z WHU VA\VWHP
LQFOXGH e 5SH XVH SODWH FRROLQJ ZDWHU WR PLQLPL

e 8VH
e 1RQ UHWXUQ YDOYHV ZLOO EH UHTXLUHG LI WV\P/(

U
VHUYHG E\ ERWK SRQG ZDWHU DQG SRWDEO ZDWHU
WKDW QR EDFN IORZ RI SRWHQWLDOO\ F%QE\)ND lIJ_% W H
HOQOWHU WKH SRWDEOH ZDWHU QHWZRUN '

DOOFR FNV R \\/NKH ZDWHU WURXJKV W

DWHU FRX %
HOS WR LGHQWLI\ ZDWHU QHH

K
ZDWHU DQG FRVW VDYLQJV




JLIXUH :DWHU WUHDWPHQW SURFHVV IRU D :DWHU 1HW *DLQ SRQG EDVHG RQ LQIRUPDYV
(FRQRPLF 3XUSRVHYV
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AD« X 7z JOx 0z A ZLQWHU WR VXSSRUW IORRG PDQDJHPHQW
AR

4 - e« 5LVN UHGXFWLRQ PHDVXUHV WR SUHYHQW Z
. 2 AE «0J . SROOXWRR®IORZ WR HLWKHU IROORZ WKH J
1130 (0" n..¢cx0zA VXSSO\ SRQG \GHVIQHIW R BDVV WKURXJK D

JUHQFK GUDLQ WR DHUDWH ZDWHU DQG UHG
VHGLPHQW ORDGLQJ 2XWOHW SLSH SRVLWL

J«..Ez(a AO«3E""n¢ "~ ..z( ZLWKLQ WKH SRQG

'KHQ SODQQLQJ D VXSSO\ SRQG WKH IROORZLQJ VKRXOG EH
FRQVLGHBRGG HV\GRWEBWHFRPPHQGHG

/IRFDWLRQ FORVH WR D ZDWHUFRXUVH

2SSRUWXQLW)\ IRU VHYHUDO VXSSO\ SRQGV ZLWKLO WKH VDPH
ULYHU VWUHWEFK

'LWKLQ FDWFKPHQWY ZLWK ULYHU DEVWUDEWLRGQ RU
JURXQGZDWHU DEVWUDFWLRQ DIIHEFWLQJ ULYHU iGRZV
/IRFDWRRRYH D FDWFKPHQW ZLWK FRPELQHG VHZHUV GG
NQRZQ FRPELQHG VHZHU RYHUIORZ VSLOJV

'LWKLQ FDWFKPHQWYV ZLWK LVVXHV PDLQWNHI.QLQJ I VXLWDEGOH
(QYLURQPHQWDO )ORZ —QGH[ GXH WR DEVWULCEWLRQ SUHVVXUSXV
'LWKLQ FDWFKPHQWYV ZKHUH ZDWHU FRPSDQ\ UHVHUYRLUY DUH
VPDOO DQG KDYH OLPLWHG XSVWUHDP ZDWHU VRXUFHV

$ERYH ZDWHU GHSHQGHQW VHQVLWLYH KDELWDWYV

$ERYH ILVK VSDZQLQJ ORFDWLRQV

7TKH GHVLJQ VKRXOG LQFOXGH

$PRQLWRULQJ VWUXFWXUH WR PHDWWB ZDWHU OHYHO
UHPRWHO\ FRQWURNROHE RXDWVAHHIAADWHU DW VSHFLILF

RXWIORZ UDWHYV

SRWHQWLDO IRU KLJKHU TUHHERDUG RU SUH VWRUIP UHOHDVH LQ
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e KDUG VWDQGEH 37(5
e URDG UXQRII
| |V, |+ ILHOG UXQRII
| | * GLWFKHV
f VZDOHV

&216-'(5$7-216

7KHUH VKRXOG EH D PLQLPXP GHSWK RI P RI
DTXLIHU PDWHULDO EHWZHHQ WKH EDVH RI Wi
WKH PD[LPXP JURXQGZDWHU WDEOH &-5-$ 7}
7KLV LV WR DYRLG WKH LQILOWUDWLRQ SRQG
ZDWHU HURVLRQ ]JRQH DQG HQVXULQJ D IXQFW
VI\VWHP
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7KH :DWHU 1HW *DLQ SRQG V\WWHP DV D 1DWXUH EDVHG 6ROXWLRQ
WR FOLPDWH UHVLOLHQFH LV GHVLJQHG WR SURYLGH’PXOWLSOH EH (IETEENEE,
WR QDWXUH DQG VRFLHW\ 0$1$*(0(17
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e )ORRG UHVLOLHQFH 7KH LPSOHPHQWDWLR!
FDQ VORZ GRZQ ZDWHU DQG WKHUHIRUH UF
:DWHU VWRUDJH 3URYLGLQJ ZDWHU LQ SHWRRGWWRIHDRZ ZDWHU

UHVRXUFH DYDLODELOLW\ e (GXFDWLRQ 7TKHUH LV D SRWHQWLDO IRU |
:DWHU XVH 8VLQJ VWRUHG ZDWHU IRU WKWREEQAHAVWGRDVDHEBXFDWLRQDO WRROV WR |
DQRG ULYHU HFRV\VWHPV SRSXODWLRQV VXFK DV VFKRROV ZLWK IDUF

':DWHU TXDOLW\ —-PSURYLQJ ZDWHU TXDOLDMA IWKQUMR XM FOLPDWH FKDQJH DQG UHVLOLF
LQWHUFHSWLRQ DQG FOHDQLQJ RI ZDWHW /DQGVFDSH DHVWKHWLFV 3RQGV ZKLFK DU
%LRGLYHUVLW\ &RQWULEXWLQJ WR D KHDIOQWKR WKROREBDD R WKWHWFDSH FDQ LPSURYFH
IDUP ODQGVFDSH DQG LQ GRLQJ VR LPSURYH WK
e 3URYLVLRQ RI HFRV\VWHP VHUYLFHV 7KHU

LQFUHDVHG SROOLQDWLRQ LQ DJULFXOWXU

SRQGV ZKLFK FDQ UHVXOW LQ LPSURYHG FI

e IXWULHQW PDQDJHPHQW 3RQG V\VWHPV FI
&OLPDWH UHVLOLHQFH :DWHU VHFEXULW\ ZLQ0 E R B FRYhPHOoWw WKURXJIK EDSWXLU

FULWLEDO LQ WHKH IXWXUH GXH WR FOLPDWIR £§BRWHUZ SH-RQwHU zDwHUFRXUVHY
VXPPHU SHULRGV :DWHU 1HW *DLQ DV D SRRBUSY FSWMAMRER Y 7kH FUHDWLRQ RU UH)
'DUPHUV DQG Z2DWHU FRPSDQLHV FDQ EHQHJLYWRIGH KV WRNAX bBFLQs subFwLFHY D

IRRG SURGXFWLRQ DV ZHOO DV GULQNLQJ %R}{VFIWKVMEI\_HLI% BRVW
FKDQJLQJ FOLPDWH IRU WKH EHQHILW RI VRFLHW\ DQG QDWXUH

*URXQGZDWHU UHFKDUJH 3RQG VA\VWHPV VORZ GRZQ ZDWHU

ZKLFK PHDQV WKDW PRUH ZDWHU FDQ LQILOWUDWH LQWR VRLOV DQG
LOQWR DTXLIHUV

+DELWDW VWHSSLQJ VWRQH 3RQGV FDQ SURYLGH YDOXDEOH
VWHSSLQJ VWRQHV IRU ELRGLYHUVLW\ GHSHQGLQJ RQ IUHVKZDWHU
KDELWDWY LQ D IUDJPHQWHG DQG LQWHQVLYH DJULFXOWXUDO
ODQGVFDSH
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:DWHU 1HW *DLQ DLPV WR FUHDWH PXOWLIXOQELW&'\%QE\%FP(_?@%HVF\IYW\B%FK DV *UHDW &UHV
ZLWK WKH DLP WR ERWK LQFUHDVH ZDWHU VV|\[| LIJ—'R‘;(HUIBS)H KIB R/%B\V/VF?&!A_IOG UHVWULEW W
DQRG LQFUHDVH ELRGLYHUVLW\ KRWVSRWYV RQI& U_FE) 0

QJGlHW *D
H

L
DWXUDO VXFFHVVLRQ LV QRW LQWHQGHC

+RZHYHU WKHUH DUH WUDGH RIIV ZKHQ SU.R\&%&%JR RWK GV HTXLUHG WR HOVXUH |
VWRUDJH DQG ELRGLYHUVLW\ IXQFWLRQV LQ RQH SRYCsrwHowL Do

e —W LV OLNHO\ WKDW PRVWO\ PDUJLQDO DUH
FKRVHQ DV SRQG ORFDWLRQV WKHVH DUH |
PRVW ELRGLYHUVH DUHDV RQ D IDUP

e 7R VWRUH HQRXJK ZDWHU WKH SRQG ZLOO
e ODULRXV VKDSHV DQG GHSWKV DV ZHOO DVGL,_M_%D(%%YFE?(UH_-IVY@WW@(LUHG IRU ELRGLY

IRU ELRGLYHUVLW\ EXW UHGXFH ZDWHU YWRYB S RWHAUMVRAOSROGY DUH PRVW EHOH
© $ KLJKHU VXUIDFH DUHD GXH WR YDU\LQJ SRQG: VKRSVMVAL MMM :DWHU 1HW *DLO ZLO
PRUH HYDSRUDWLRQ ORVV LQ VXPPHU VIVWHP WKH PDLQ HOHPHQW ZLOO QHHG W|
* IHJHWDWLRQ URRWV DW SRQG HGJHV FDQ BRYHQWERRSHF*KIEHU zpwHU vwRUDJIH
SRQG OLQLQRJ DQG UHGXFH zDWHU VWRURJE SRYETQWEBRLRQ PLIKW EH FRQVLGHUHG |

QXWULHQW ORDGLQJ GXH WR LQWHQGHG XV
FORVH WR D IDUP\DUG 7KLV FRXOG UHGXFH
ZDWHU TXDOLW\ YDOXHYV



-W LV PRVW OLNHO\ WKDW WKHUH ZLOO EH D SRVLWLYH YLVXDO LPSDFW
IURP WKH SRQG FUHDWLRQ KRZHYHU LI WKH SRQG VI\VWHP LV QRW
PDLQWDLQHG RU WKH ZzDWHU TXDOLW\ GHWHULRUDWHY WKHUH PD\

EH D QHIJDWLYH YLVXDO LPSDFW

1HDU SXEOLF IRRWSDWKV WKH SRQG FRXOG LQFUHDVH WKH
UHFUHDWLRQDO HQMR\PHQW YDOXH RI WKH ODQGVFDSH +RZHYHU

WKLV PLIJIKW DOVR LQWURGXFH WUHVSDVVLQJ RU SXEOLF VDIHW\ ULVNYV
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e 6XPPHU LV WKH EHVW WLPH IRU FRQVWUXFYV

~ A XVXDOO\ EHWWHU WKH JURXQG LV QRW ZHYV

K« . 3
O‘J En AX.z FRQWURO WKH HDUWKZRUNYV

7KH &RQVWUXFWLRQ 'HVLJQ DQG O0DQDJHP K Q¥ uxd HHVIWY IQRQVMHDVRQ LV W\SLFDOO\ EHW:
&'0 SHIXODWQRRIQF WR EH IROORZHG ZKHQ PR¥Xx®QYVW -1 WKH ZRUNV WDNH SODFH LQ WKL
TXDQWLWLHV RI VRLOV WKHUHIRUH WKH\ DSS@yMRDIRED THRMHFWK K HPRYHG IRU W
&'0 5SHIXODWLRQV DLP WR KHOS HQVXUH WKD&yHRLRMNWXEWERI\ QHHGY WR EH FRQGXFWE
SURMHFWV DUH VDIH WR EXLOG VDIH WR XVHsHUYRYDWRWRPRURAWRLELUGY RU QHVWV T
GHVWUR\HG

([FDYDWLRQ LV EHVW GRQH GXULQJ VSHOOV
SUHYHQW JURXQG GDPDJH E\ PDFKLQHU\ 7K
VKRXOG FKHFN WKH JURXQG FRQGLWLRQV E

7KHY NHY HOHPHQWYV LQFOXGH OHVVHQ WKH FKDQFH RI PDFKLQHV JHWWLQ.
D PDQDJLQJ WKH ULVNVHQ PSB0\SQUIQ¥KBEOHV R

SUHYHQWLRQ

EDSSRLQWK®JIULIJKW SHRSOH DQG RUJDQLVDWLRQV DW WKH ULJKW
WLPH

F PDNLQJ VXUH HYHUQRRQHPKKDVLR@HLQVWUXFWLRQ
WUDLQLQJ DQG VWEHUYQHHEB@WR FDUU\ RXW WKHLU MREV LQ
D ZD\ WKDW VHFXUHV KHDOWK DQG VDIHW\

G GXW\ KRRRBSHWDWLQJ DQG FRFRANK. FDWKQJ
RWKHUFRERGGLQWWHQU ZRUN DQG

HFRQVXOWLQJ ZRUNHUV DIQGKHQKBPLWR SURPRWH

DQG GHYHORS HIIHFWLYH PHDVXUHV WR VHFEXUH KHD"

DQG ZHOIDUH

(< (/(0(176 72 6(&85-1* &216758&7-21 +($/7+
$1' 6%)(7<
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1 WKHUH LV D ULVN RI XWLOLWLHYV LQ WKH ORFDWLRQ RI WKH
HIEDYDWLRQ D &%$7 DQG *HQQ\ VFDQ VKRXOG EH FRQGXEWHG
EHIRUH VWDUWLQJ WKH H[FDYDWLRQ
6WULS WKH WRSVRLO IURP WKH SRQG DUHD DV ZHOO DV WKH
HPEDQNPHQWY $0ZD\V VRUW WRSVRLO DQG VXEVRLO DQG VWRUH
WKHP VHSDUDWHO\ 7RSVRLO VKRXOG QRW EH XVHG IRU WKH SRQG
FRQVWUXFWLRQ EXW LW FDQ EH XVHG HOVHZKHUH DV LW KDYV
YDOXDEOH QXWULHQWV IRU WKH IDUP
8VH WKH VXEVRLO WR SUHSDUH WKH SRQG VL]H DQG VKDSH 7KH
VXEVRLO FDQ DOVR EH XVHG WR EXLOG DQ HPEDQNPHQW LI WKH
SRQG LV EXLOW RQ D JUDGLHQW ZLWK D VPDOO GDP DV WKH ORZHU
ERUGHU RI WKH SRQG
8VH VXUSOXV VXEVRLO WR FUHDWH GLIIHUHQW GHSWKV WR WKH SRQG
EHG DQG WR VFXOSW D YDULHG VKRUHOLQH $OVR FUHDWH RWKHU
1IDWXUH EDVHG 6ROXWLRQV DV SDWHW Bl WKH SRQG V\VWHP

DQG RQ 1E®6
—1 WKHUH LV VWLOO VXUSOXV VRLO DQG LW QHHGV WR EH WUDQVSRUWHG
RIIVLWH D :DVWH 7UDQVIHU 1RWH ZRXOG EH UHTXLUHG
'RQ W GHSRVLW DQ\ VRLO LQ IORRGSODLQV



z 6RIWZDUH GLVSOD\V WKH SRQG ZDWHU OHYHO
X .7 )A K )Q J LQIRUPDWLRQ ZLOO EH DYDLODEOH IRU DOO :|
VWDNHKROGHUV
a AD«3A..« JO

:DWHU 1HW *DLQ SRQGYV ZLOO EH DEOH WR VKRZ WKH DPRXQW RI
ZDWHU VWRUHG DW DQ\ RQH WLPH WR VKRZ KRZ PXFK LV VWRUHG
DQG DYDLODEOH IRU XVH

7KH QHZO\ GXJ SRQG ZLOO EH

PHDVXUHG WR LGHQWLI\ DUHD DV

ZHOO DV GHSWK 7KLV ZLOO VKRZ WKH

PD[LPXP SRQG ZDWHU YROXPH

DQG WKHUHIRUH WKH PD[LPXP

ZDWHU VWRUDJH SRWHQWUHD2DWHU OHYHO LQIRUPDWLRQ ZLOO EH XVt
FXUUHQW ZDWHU YROXPH LQ WKH SRQG XVLQ
DV ZHOO DV WKH PD[LPXP SRQG ZDWHU YROXP
7KLV ZLOO EH WKH GDVKERDUG LQIRUPLQJ ZD'
GHFLVLRQV

$ @YHO VHQVRU ZLOO EH
LOQVWDOOHG DW WKH SRQG
ZKLFK PRQLWRUV WKH SRQG
ZDWHU OHYHO



)@’ 7UHH DQG VFUXE PDQDJHPHQW
L I ] III<< (
X Z X J g e &XW EDFN FRSSLFH SROODUG VFUXE DQG \

x xA0z z!'O RYHU LQ URWDWLRQ ZKHUH VKDGH SHUFHQ

:DWHU 1HW *DLQ SRQGV ZLOO VKRZ FXUUHQWWRRVKIWLM OHWSHFLDOO\ OHDYH WKH VRXWK

LQGLFDWLQJ KRZ KRZ PXFK LV VWRUHG DQG RBH® WROUXIRWLXKW $ VPDOO DPRXQW RI V|
FDQ EH EHQHILFLDO

021-725-1*

5HJXODU PRQLWRULQJ RI WKH SRQG V\VWHPHESG BHRMEKHREBRPOLY

LPSRUWRQMGHQWLI\ KRZ ZHOO LW LV ZRUNLQJ! WKZIFFR WYV VLOWLQJ XS DQG WHUUHVW

SRWHQWLDO LVVXHV 7KLV FDQ WKHQ KHOS WRRPHBRRF3&BMPHPFRQG WKH VHGLPHQW P

GHFLVLRQV UHPRYHG IURP WKH SRQG EHG 1R PRUH WK
SRQG EHG VKRXOG EH GLVWXUEHG LQ DQ\ R
F$%—7$7 0$1$*(0(17 e 7KH GXJ XS VXEVWUDWH FDQ EH XVHG DV IH

*HQHUDO UHFRPPHQGDWLRQV DJULFXOWXUDO ODQG

e -W V EHWWHU WR GR D VPDOO DPRXQW RI PDQDJHPHQW HDFK \HDU
UDWKHU WKDQ ODUJH VFDOH RSHUDWLRQV DIWHU ORQJ LQWHUYDOV R
QHJOHFW

e 7KH PDQDJHPHQW RI WKH VXUURXQGLQJ KDELWDWV LV DQ
LQWHJUDO SDUW Rl WKH SRQG V\VWHP PDQDJHPHQW

3RQG YHJHWDWLRQ

e 5HPRYH YHJHWDWLRQ LI PRVW RI WKH SRQG VXUIDFH LV FRYHUHG

e -1 DOJDH FRYHU WKH SRQG LGHQWLI\ SDWKZD\V Rl QXWULHQWV LQWR
WKH SRQG DQG DGDSW \RXU VIVWHP WR KDYH OHVV QXWULHQWYV
HQWHULQJ WKH SRQG



JHQFLQJ DQG JUDI]LQJ

~QWHUPHGLDWH JUD]JLQJ LQWHQVLW\ RU PRZLQJ LV SUHIHUDEOH
DQG OLPLWHG DFFHVV E\ OLYHVWRFN FDQ EH EHQHILFLDO
ILYHVWRFN WUDPSOLQJ FDQ GDPDJH SRQG OLQLQJ VR JUD]LQJ
VKRXOG EH DYRLGHG LI WKH SRQG LV OLQHG

~1 WKH VWRFNLQJ GHQVLW\ RI WKH VXUURXQGLQJ ODQG LV KLJK
WKHQ WKH SRQG VKRXOG EH IHQFHG RII DQG WKH EXIIHU VWULSYV
PDQDJHG ZLWK PRZLQJ

7KH EHVW WLPH WR JUD]H RU PRZ WKH SRQG EXIIHU DUHD LV ODWH
VXPPHU

~W LV LPSRUWDQW WR FRPSO\ ZLWK WKH )DUPLQJ 5XOHV IRU
‘DWHU ZKLFK PHDQV DSSURSULDWH PDQDJHPHQW PHDVXUHV
VXFK DV QR IHUWLOLVLQJ DQG OLYHVWRFN IHHGHUV ZLWKLQ P RI
HDFK SRQG V\VWHP
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&RVWV IRU SRQG GHVLJQ DQG FRQVWUXFWLRQ GHSHQG RQ PD@\*1

IDFWRUV VXFK DV VLWH ORFDWLRQ VL]H DQG GHSWK RI WKH/3RQG *VRLO

WVSH UHTXLUHG LQIUDVWUXFWXUH DQG HQYQLRQGPHQWD O &216(17
FRQVLGHUDWLRQV DPRQJ RWKHUYV 83.((3 3(50-66-216

8VH WKH 3RQG IHDV$EEB QW WWHRIRHQVL ILUVW
XQGHUVWDQGLQJ RI SRWHQWLDO ULVN DQG FRVW LPSOLFDWLRQV DW \RXU
FKRVHQ VLWH

7R HQVXUH DQ DFFXUDWH DQG WKRURXJK FRVW HVWLPDWH

PHWLFXORXV SODQQLQJ LV HVVHQWLDO 7KLV LQYROYHV EUHDNLQJ GRZQ
WKH H[SHFWHG EDOO SDUN ILJXUHV IRU HDFK SKDVH Rl WKH SURMHFW
IURP LQLWLDO SODQQLQJ GHVLJIQ WR FRQVWUXFWLRQ DQG

ORQJ WHUP XSNHHS
20FH WKH SODQQLQJ SHUPLVVLRQV FRQVHQWYV DQG GHVLJQ
VWDJHV DUH FRPSOHWH LW LV ZRUWK VHWWLQJ DVLGH D FRQWLQJHQF\
EXGJHW WR FRYHU XQH[SHFWHG H[SHQVHYV ZKLFK PD\ RFFXU
GXULQJ FRQVWUXFWLRQ DQG SRVW ZRUN

&216758&7-21 21( 2)) 385&+$6(6






I X . «OROZ 3 )é.o 7KH FRVW RI WKLV SKDVH YDULHV EDVHG RQ |

A VLIH VKDSH GHSWK YHJHWDWLRQ IHQFLQJ L
n zzxJ z(!.3A

, LQIUDVWUXFWXUH &RQWUDFWRUV PD\ EH QHH

«0 k( La Z SRQG EXW LW LV DOVR SRVVLEOH WR FRPSOH

_1-7-$/ 3/$11-1* 3+$6( WKH QHFHVVDU\ HTXLSPHQW LV DYDLODEOH -
UHTXHVW D IL[HG SULFH UDWKHU WKDQ KRXUC

&RQGXFW VLWH DVVHVVPHQWYV IHDVLELOLW[\?V[BAQ&%IGH)\(QHF&-H:RN]II-TEDIQ[SHQVHV
VXUYH\V DQG REWDLQ ONFHQ¥DXYXGHEHHRRM WY IRU OHJDO

IHHV DQG VWDNHKROGHU FRQVXOWDWLRQV. 7KH FRVW RI_ WKHVH VXUYH\V
267 &2168%8%7—21 3+$6|g
GHSHQGV RQ WKH VLWH ORFDWLRQ DQG VL]|H DV ZH V WKH QXPEHU

RI EXLOGLQJV WUHHV SRQGV DQG ZDWHUFRXPAHLL FRESWHRY WKH SRQGV DQG DGDSW
VWUDWHJILHY DV QHHGHG WR DGGUHVW LVVXH

$FFRXQW IRU

(7$—/(" "(6-*1 3+$6(
e /RQJ WHUP PDLQWHQDQFH FRVWV VXFK DV \

$FFRXQW IRU KLULQJ SURIHVVLRQDOV VXFK DDVQIéQYJIHSPILTI\NBM/LDFQ&PDQDJHPHQW

HFRORJLVWYV IRU GHVLIQLQJ LQIORZ RXWIQR%R\(/\O(/Q/XIFRV&XHFEIdLWIBQLGQJ Rl ZDWHU TXDOLW)\
OLQLQJ DQG ODQGVFDSMQEHYUHP BWH PIDBI V VWRUDJH DQG UHOHDVH
LOOXVWUDWLRQV 5LVN $VVHVVPHQW OHWKBQI@IWDWPL%QZ\%X%W%R%R/ RI PDFKLQHU\ KLU}

KRZ WR VDIHO\ FDUU\ RXW WKH SURSRVHG ZRF'l’JF\l\IQL7\thLSd<JDMJI:|XFI)_%\3HQW DQG JHQHUDO UH:
UHTXLUH \RX WR JR EDFN RYHU WKH SODQQLQJ DQG SHUPLVVLRQV

SKDVH XQWLO DQ DJUHHPHQW LV UHDFKHG

&216758&7-21 3+$6(

(VWLPDWH FRVWV IRU HDUWKZRUNV PDWHULDOV OLQLQJ DQG EXLOGLQJ
VWUXFWXUHV &RQVLGHU VLWH DFFHVV DQG SRWHQWLDO GLIILFXOWLHYV
-GHQWLI\ DQG SODQ IRU SRWHQWLDO ULVNV VXFK DV ZHDWKHU
UHJXODWRU\ FKDQJHVY DQGVFRQVWUXFWLRQ GHOD\



3 3 _ 3 7+( 62/87-21 :25.-1* :—7+ 1$785( 127 $*$-167 -
O AE( )O )DUPHUV :LOO DQG 7DQ\D KDYH GHFLGHG WR C

IDUP DQG LQWURGXFH ZDWHU PDQDJHPHQW W

L «3R x| o«x k! 303AE( c..l DQG VWRUH/ EDWHQFOXGHV

__él__R..nOri «X a4 Al«

« | R SDLQRZDWHU KDUYH/RMYSHFWLQJI UDLQZDWHU 11
LQWR GULQNLQJ WURXJKV

7+( &+$//(1*( :+(1 7+( :$7(5 6833/< 5816 /2:

3RUVKDP )DUP LV ORFDWHG QRUWK RI 30\PRXWK LQ WKH 7DPDU
FDWFKPHQW

IDWXUDO VSUMR LY GUPRMU DQG WKH OLgADROHY PRIQ¥EHUPV
ZDWHU VXSSO\ LV LQVXIILFLHQW IRU D GDLU\ IDUP LQ H[WUHPHO\
GU\ SHULRGV RI WKH \HDU

'DWU DYDLODELOLW\ UXQV ORZ MXVW ZKHQ GD
ZDWHU WKH PRVW DURXQG OLWUHV_S
GULQNLQJ DORQH SOXV DGGLWLRQDO Z
DQG RSHUDWLRQV LQ WKH GDLU\ SDUOR
‘DWHU DYDLODELOLW)\ LV D OLPLWLQJ ID

WKH VXPPHU PRQWKYV
H GHVLIQHG WR EH

RQO\ JHQWO\ VORSLQJ VR WKDW D
PRZHU FDQ VWLOO PRZ WKH
JUDVV RQ WRS RI WKH EHUP
7KHUHIRUH QR ODQG KDV EHHQ
ORVW IURP VLODJH SURGXFWLRQ
3KRWR $



.H\OLQH GHVLIQ7TRQM\ORZ LQWHUFHSW DQG $QWW WZEDOMHDQG EHUP VA\VWHP DFWV OLNH D
FRQWRXU SORXJIXKDWBU DFURVV WKH ODQGWRPOBB FHHYOMWHU UXQRII LQWR D VSHFLDOO\ Gt
SORXJKLQJ UHGLVWULEXWHWHUDRG\N RDIFKIRIVY\ UDLQIDOO 3KRWR & %\ FLC
HOHYDWLRQ FXUYHV LQ WKWHPBERGDVRDL®ON VWRULQJ WKLV ZDWHU UDWKHU
WKURXJK SORXJKLQJ SDWKVWRDWKW GRZQVWUHDP WKH V\VWHP KHOSV
ZDWHU WR UXQ XS RQ KLIKWHHOYEBYDWLEQWRZ 7KH VWRUHG ZDWHU FRX(
LQVWHDG RI JDWKHULQJ LQRUKHOYP XOYM\ZLWK PLQRU PRGLILFDWLRQV WF

3RQGV 7R KROG ZDWHU GXULQJ KLJ% UbLQIDOOV

DQG WR VWRUH VSULQJ ZDWHU HYHQ ZKHQ
WKH VSULQJ KDV GULHG RXW 3KRWR %

%



($5/< 5(68/76 6((~1* :$7(5 0$18$7(0(17 ~1 $&7-21h,

$V SDUW RI RXU LQLWLDO PRQLWRULQJ VHWXS ZH LQVWDOOHG D VLPSOH
WLPHODSVH FDPHUD DQG LW V DOUHDG\ UHYHDOHG VRPH

IDVFLQDWLQJ WKLQJV DERXW KRZ SRQGY LQWHUDFW ZLWK UDLQIDOO DQG
VXUIDFH ZDWHU UXQRII b

+HUH V ZKDW ZH YH VHHQ VR IDU b

)(% $ UDLQIDOO HYHQW b ) (%

)(% 7KH SRQG FDSWXUHV ZDWHU ORDGHG ZLWK VHGLPHQW b

)(% 6HGLPHQW VHWWOHY RXW LPSURYLQJ ZDWHU TXDOLW\ b

e 2YHU WKH QH[W  GDWQRW®H US-RWHIHV H V
ZDWHU EDFN LQWR WKH JURXQG LQVWHDG RI OHWWLQJ LW UXQ RII
LPPHGLDWHO\ b

e 0$5 7KH SRQG LV GU\ DJDLQ KDYLQJ VWRUHG DQG
ILOWHUHG DERXWRIHZDWHU b 0$5

7KLV SRQG VLWV RQ IUHHO\ GUDLQLQJ VRLOV PHDQLQJ LW V WHPSRUDU\
DQG GHVLJROIGEOWRUDWH ZDQRW YAQRBOMW IRUHYHU b

'LWK IXUWKHU PRQLWRULQJ WRROV OLNH OHYHO VHQVRUV WHOHPHWU\
DQG NQRZLQJ WKH SRQG V VKDSH ZH FDQ WUDFN H[DFWO\ KRZ

PXFK ZDWHU LV EHLQJ LQWHUFHSWHG b

0$5
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7KHUH DUH PDQ\ PRUH JUHDW UHVRXUFHV WR JHW LQVSLUHG ZKHQ SODQQLQJ WR EXLOG
JXLGDQFH GRFXPHQWYV

6XIIRON :LOGOLIBRQUXVYWVWRUDWLRQ DQ&WWSW JHIZFZOQWKIIRMNZL.OGOLIHWUXVW RUJ SR

PDQDJHPHQW

6FRWODQG V FHQWUH RI H[SHXWDOH6MWNDRLWHBOH 'UDLQDJH 6\WVWHPV $ 3UDFWLFDO '}

6FRWODQG V )DUPHUV DQG /DQGRZQHUV DW

KWWSV 77ZZ FUHZ DF XN VLWHYV ZZZ FUHZ DF XN ILOHV VLWHY GHIDXOW ILOHV SXEOLF
*XLGH 'HFHPEHU SGI

'HSDUWPHQW IRU (QYLURQPHQW )RRG&DE®OGVBNBR®W GMILQYY ODNHV DW

KWWSV GHIUDIDUPLQJ EORJ JRY XN FUHDWH SRQGYV DQG ODNHYV

'HSDUWPHQW IRU (QYLURQPHQW )RR ® DIQBVDADDDQBIBERKWQFH SRQGY DQG ODNHV DW

KWWSV GHIUDIDUPLQJ EORJ JRY XN PDLQWDLQ DQG HQKDQFH SRQGV DQG ODNHV

JUHVKZDWHU +DELWBRYG7 RIMMIYW LR K WRFSWYN LW HYVWZDWHUKDELWDWY RUJ XN DGYLFH U

KXE SRQG FUHDWLRQ WRRONLW

JUHVKZDWHU +DELWPGN. FH XOWQG 5HVIRWWEKNY IWWVKZDWHUKDELWDWY RUJ XN DGYLFH U|

)DUPLQJ IRU 1DWXUOHELQJ D :LOGOLIH 3RQIGWRMSWR XA Z/D QU WP JIRUQDWXUH LH \RXU IDL

SUDFWLFH JXLGHV EXLOGLQJ D ZLOGOLIH SRQG RQ \RXU ODQG

1RUIRON :LOGOLIHRUUROMN 3RQGVIGWRMBMFW ZEW)RUIRONIZDJ FR XN ZS FRQWHQW XSORD

SHVWRULQJ 1RUIRONV 3RQGV *XLGDQFH ERRNOHW SGI

8&/ DQG )UHVKZDWHU +DEFWDGMVWR XWKMH UHVWRUDWLRQ FUHDWLRQ DQG PDQDJHPHQW

KWWSV _IDUPZLOGOLIH LQIR ZS FROQWHQW XSORDGYV 8&/B)+7BSRQGBFRQVHUYDWL

3RQGHUIBREOLFDWK\RWBVDWRQGHUIXO HX SXEOLFDWLRQV




5XUDO 3D\PHQWYV DQGSEBESRUMHWI JXLGDQFH IRU 3RQG &WHDSW RZZIR U XUD®S D\ HDW V
VEKHPHY DJUL HQYLURQPHQW FOLPDWH VFKHPH PDQDJHPHQW RSWLRQV DQG FDSLWDO
FUHDWLRQ IRU ZLOGOLIH JXLGDQFH IRU SRQG FUHDWLRQ IRU ZLOGOLIH SGI

1DWXUDO (QJIDOXYWUDWHG WR SRQGV DEW WBWDSHVEJLEDWLR@Y QDWXUDOHQJODQG |
5XUDO 3D\PHQWV $JHQF\ DQG 1D:W X WBR® GCQRDORIHPHQW OHVV WKDQ VTXDUH PHWUH
KWWSV  ZZZ JRY XN FRXQWU\VLGH VWHZDUGVKLS JUDQWY SRQG PDQDJHPHQW ILUVW

5XUDO 3D\PHQWV $JHQF\ DQG 1DWXUDRQEQPORQGHPHQW PRUH WKDQ VTXDUH PHWUF
KWWSV  ZZZ JRY XN FRXQWU\VLGH VWHZDUGVKLS JUDQWY SRQG PDQDJHPHQW DUHDYV

(QYLURQPHQW $8HQAHQLQJ IRU —QWDNH DQG 2XWIDOOV D EHVW SUDFWLFH JXLGH 6FL
KWWSV DVVHWYV SXEOLVKLQJ VHUYLFH JRY XN PHGLD DF HG G | G G VFKR EL
8. *RY (QYLURQPHQW 8JHREGDQFH RQ PDQDJLQJ -116 DQG WKHLU LPSDFW RQ ZDWHU H
KWWSV  ZZZ JRY XN JXLGDQFH SUHYHQW WKH VSUHDG Rl KDUPIXO LQYDVLYH DQG QRQ
1166 *% 1RQ QDWLYH 6SHFLHVY 6HFUHWDULDW 1166 SURYLGHV LQIRUPDWLRQ DQG V;
KWWSV  7ZZZ QRQQDWLYHVSHFLHY RUJ OHJLVODWLRQ HQJODQG DQG ZDOHYV

7KH :LOGOLIH TQRADMVZLOGOLIH WUXVWYV LQ PDQDJLQJKIVWGS VH IRIWI @G W KIHHWHU X & WAL F
6FRWWLVK 1DWXUDQQMMWBIMSHFLHY PDQDJHPHQW LQ 6FRWODQG B @GV SERR ZFZQDDWH)
~QYDVLYH 6SHFLHV OEFRWQRQPG116 LQ 6FRWODQG RIIHULQJ UHVRXUFHY DQG DGYLFH IF
KWWSV 7ZZZ L QYDVLYHVSHFLHV VFRW

"HVWFRXQWU\ 5LYH®BWVWXWDEWWSY DIWW RUJ XN RXU ZRUN DFWLYLWLHV ODQG
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7KH LQIRUPDWLRQ EHORZ SURYLGHVY SKRWR FUHGLWY IRU WKH -QYDVLYH 1RQ 1DWLYH 68

SKRWR FUHGLWYV

$PHULBRDOQDO &UD\ILVK &UHGLW %\ $VWDFRLGHV 2ZQ ZRUN && %< 6%

KWWSV FRPPRQV ZLNLPHGLD RUJ Z LQGH[ SKS"FXULG

+LPDOD\DQ %DOVDP &UHGLW &$%-

IHDVW 'XFNZHHG &UHGLW %\ *RUGRQ /HSSLJ $QGUHD - 3LFENDUW

KWWS ZzzZ 1ZV JRY KXPEROGWED\ SODQWJXLGH JHQXV OHPBPLQB KWPO 3XEOLF '"RPDLQ
KWWSV FRPPRQV ZLNLPHGLD RUJ Z LQGH[ SKS"FXULG

:DWHU )HUQ $]J]ROOD VSS &UHGLW %\ . XUW 6W%EHU > @ FDOLEDQ PSL] NRHOQ PSJ G|
VSHFLILF LPDJH FDQ EH IRXQG DW >-XQZHU KHUH@ && %< 6%

KWWSV FRPPRQV ZLNLPHGLD RUJ Z LQGH[ SKS"FXULG

&XUO\ :DWHUZHHG &UHGLW %\ 'U ODU\ *LOOKDP $UFKLYH 3URMHFW /DJDURVLSKRQ PDI
KWWSV FRPPRQV ZLNLPHGLD RUJ Z LQGH[ SKS"FXULG

1XWWDOO V :DWHUZHHG &UHGLW %\ &KULVWLDQ )LVFKHU && %< 6%

KWWSV FRPPRQV ZLNLPHGLD RUJ Z LQGH[ SKS"FXULG

&DQDGLDQ 3RQGZHHG %\ &KULVWLDQ )LVFKHU && %< 6%

KWWSV FRPPRQV ZLNLPHGLD RUJ Z LQGH[ SKS"FXULG

SDUURW V )HDWKHU P\ULRSK\OOXP DTXDWLFXP &UHGLW )RUHVW . LP 6WDUU && %<
JORDWLQJ SHQQ\ZRUW &UHGLW &3$%-

1HZ =HDODQG 3LJP\ZHHG &UHGLW %\ DVKOH\ %$/6%$0 ED] )OLFNU && %<

KWWSV FRPPRQV ZLNLPHGLD RUJ Z LQGH[ SKS"FXULG



- OZ( N 03
"0z ( ¥eX«0l0«0z! 03

$V LQ IRRWQRWHYV WKURXJKRXW WH[W

JUHVKZDWHU +DELWDWYV 7UXVW 3RQGV 2QOLQH DYDLODEOH DW )UHVKZDWHU +DELW
KWWSV |IUHVKZDWHUKDELWDWY RUJ XN KDELWDWV SRQGV

(VFKHQ 5 .DG]DPLUD 0 6WXW] 6 HW DO $Q XSGDWHG DVVHVVPHQW RI WKH GLUHF\

B8QLWHG .LQJGRP %LRO -QYDVLRQV KWWSV OLQN VSULQJHU FRP DUWL
=GHE O SDSFLDN ' 'LVLQIHFWLRQ RI 5DLQBBWWD LRDE(IFRIQR\PLF 3XUSRVHV
KWWSV GRL RUJ V X

SHEHFFD - $ 6WHZDUW *HRUJ . 6 $QGHUVVRQ &KULVWHU %U,QPDUN %M UQ . .ODWW
+HQULN * 6PLWK (FRV\VWHP VHUYLFHVY DFURVV WKH DTXDWLF WHUUHVWULDO ERXQGEL
(FRORJ\ 9ROXPH 3DJHYV -661 DW

KWWSV ZZZ VFLHQFHGLUHFW FRP VFLHQFH DUWLFOH SLL 6 :

OLUHLD %DUWURQV &DUROLQD 7URFKLQH ODOJRU]DWD %OLFKDUVND %HDW 2HUWOL
SRQGV DQG SRQGVFDSHV DV QDWXUH EDVHG VROXWLRQV IRU FOLPDWH UHVLOLHQFH D
(QYLURQPHQWDO ODQDJHPHQW 9ROXPH 661

KWWSV ZZZ VFLHQFHGLUHFW FRP VFLHQFH DUWLFOH SLL 6

+HDOWK DQG 6DIHW\ ([HFXWLYH 7KH &RQVWUXFWLRQ 'HVLJQ DQG ODQDJHPHQW B5HJX
KWWSV ZZZ KVH JRY XN FRQVWUXFWLRQ FGP

(FRORJLF —QVWLWXWH &RVW EHQHILWY LQGLFDWRUV OLQNHG WR WKH '(02 VLWHYV
KWWSV GDWDSRUWDO SRQGHUIXO HX GDWDVHW FED GDWD OLQNHG WR GHPR VLWHYV
(PPD /L -RKDQVVRQ 6DUD %URJDDUG /RYD %URGLQ (QYLVLRQLQJ VXVWDLQDEOH FDUI
(QYLURQPHQWDO 6FLHQFH 3ROLF\ 9ROXPH 3DJHV —661 KWWSV G
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3 6RPH Rl WKH HDUOLHVW OHJLVODWLRQ ZKLFK
| RR3! «00z % J WR VFUHHQ LQWDNHV DQG RXWIDOOV IRU WKH
ILVK ZDV WKH 6DOPRQ DQG JUHVKZDWHU )LVK}

EXW PHDVXUHYV RQO\ DSSO\ WR PLJUDWRU\

2SHUDWRUV RI ZDWHU LQWDNHV DQG RXWIRKPG KPRUHOVISAPLILF DQG FRPSUHKHQVLYH V
UHVSRQVLELOLWLHYV ZKHUH WKHUH LV D ULVN MR LIBY % MKW RMIK DU H

LPSLQJHPHQW DQG RU HQWUDLQPHQW 7KLV PD\ EH UHOHYDQW ZKHQ

GHVLJQLQJ DQG FUHDWLQJ VPDUW SRQGV $UWLFOH RI &RXQFLO 5HJXODWLRQ (& 1R
5HIXODWLRQ

'LDGURPRXV ILVK DUH PLIJUDWRU\ ILVK VSHFLHMWKBW (8HOGQ0TPHWGRIDOHY 5HIXODWLR

WKHLU OLYHV LQ ERWK IUHVKZDWHU DQG VDQWHRMKE HRWY LIRQPHQWM DRSS 6

WKH\ PLJUDWH XSVWUHDP DQG GRZQVWUHDP 3%R wRPSOHWH OHVH FKDSWHU OLJUDWRU\

F\FOHV DQG DUH SDUWLFXODUO\ DW ULVN RI HQWURL QKA ULQH DQG &RDVWDO $FFHVV
ODULQH $FW

(HOV DUH D SURWHFWHG VSHFLHV DQG RIWHQ WHWpRAFL GHEBPARGWD'ZQHFWL Y H (&

LQWR ZDWHU LQWDNHV DQG RXWIDOOV S$GXO¥HKFWeKRBY HHOY DRIH WKH :DWHU 5HVRXUFH\
SDUWLFXODUO\ YXOQHUDEOH ZKHQ WKH\ IROORRZ FXUUHQWYV

GRZQVWUHDP DV WKH\ PLJKW IROORZ LQWDN/ @RI LEYWHEBWR! WKH  VHEWLRQ  $ °

PDLQ ZDWHUFRXUVH FXUUHQW JHWWLQJ WU B33 3 EHWEHEHP DY REHNRQUVLWY $FWLRQ 3C

DQG WKH FXUUHQW -XYHQLOH JODVV HHOV H@WXWYH E® Qe WMRERQPHHWHEOBLXUDO &RPP X
HHOV DUH YXOQHUDEOH GXULQJ DFWLYH PLJUDWLRQ XSVWUHDP DV

RXwWIDOOV FDQ EH DWWUDFWLYH IRU HHOV WR HQWHU DQG WKHUH LV D ULVN RI
LQMXU\ E\ DWWHPSWLQJ WR HQWHU WKH GLVFKDUJHV

&216-'(5$7-21 )25 )—6+



6&5((1-1* $1' *8-'$1&( 7(&+1-48(6 'KLOH WKH SUHVXPSWLRQ LV IRU SK\VLFDO VF

)RU \HOORZ DQG VLOYHU HHOV WKHUH DUHYEYVH PR RIWRYHRPRI Bk W RBFKHUH WKLV LV
VFUHHQLQJ WHFKQLTXHV WKDW DUH vVXLwWDEOHJIQHG FRUUHFWOY DQG RSHUDWHG LQ VXL
FRQGLWLRQV FDQ EH HIIHFWLYH DJDLQVW ILV

7UDGLWLRQDO SDVVLYH PHVK VFUHHQV "RHUMAPEHRQV DU LQRFOXGH

FRPPRQO\ XVHG WR H[FOXGH ILVK EXW XVXDOO\ UHTXLUH
PDQXDO FOHDQLQJ /IRXYUH VFUHHQV WKLV VHPL SK\VLFDO ED

6HOlI FOHDQLQJ YHUWLFDO RU KRUL]JRQWDCO' BB $RWIHRIM-DO IRU VLOYHU HHOV

6HOI FOHDQLQJ &RDQGD VFUHHQV WKHVHRXEHPAHZEGHWR @G zpKLYV PRVW EDVLE EHK
VFUHHQV DUH PDLQO\ XVHG ZLWK Xs0DQG RYFUARSKYHYHODWLYHOV SRRU SURWHFWLRQ
VEKHPHYV XVHIXO DV D WHPSRUDU\ PHDVXUH

7KH 6PROW 6DIH VFUHHQ DQRWKHU W\SHRFYHLEGLPEDUULHUV VXFK DV WKH *UDC
VEUHHOQ %DUULHU *))%  DUH VXLWDEOH IRU RXWIL

%DQG RU GUXP VFUHHQV WKDW KDYH EHHY FREERAWEDRY QR/RHVFHQGLQJ ILVK EXW (
UHFRYHU\ DQG UHWXUQ )55 FRXVWLF ILVK GHWHUUHQWY DV \HW WKH
VXLWDEOH IRU HHO
JRU MXYHQLOH DQG VPDOOHU ILVK WKHUH DOH Wk PB? P EkKWMFHo VXFK DV VWUREH O
VEUHHOQ FKRLFHV SK\WWLFDO VWUXFWXUHV RU DFW DV DQ DWW
VWLPXOXV

3DVVLYH ZHGJH ZLUH F\OLQGHU 3::& VFUHHQV WKLV LV WKH

PRVW ZLGHO\ XVHG PHWKRG IRU MXYHQLOH DQG ODUYDO ILVK
SURWHFWLRQ

6PDOO DSHUWXUH ZHGJH ZLUH SDQHO VFUHHQV

6XE JUDYHO LQWDNHY DQG ZHOOV WKHVH XVH WKH ULYHUEHG DV D
ILOWHU

6HOl FOHDQLQJ EHOW VFUHHQV VXFK DV +\GUROR]|



7KH FRVW RI LQVWDOOLQJ ILVK VFUHHQV R

VSHFLILF DQG ZLOO GHSHQG RQ D QXPEHU
ZKHWKHU WKH DSSOLFDWLRQ LV QHZ EXLO

VWUXFWXUHV WKH JURXQG FRQGLWLRQV
IORRG DQG RWKHU GDPDJH DQG ZKHWKHU

DYDLODEOH 7DEOH DWWHPSWV WR SURY

N/ \AJ D\ /\ N LI N/ \A/J 1A

lg MU HUM Ly KK O\ VLW H

I\I }hE\I\IDII\I IQFO/\GLQ1

FRU E§ HNAYRICW WKH H[LVWL I

WEKH CHJUHH RLHISRV.XUH WR
Yoa-om™ M.y eV -k U™ AY

SRZAU LI'UNTXLUHG LV

| &/Hzs 6@ Gl & BWioY HAFRVWYV IRU

VRPH RI WKH PDLQ WHFKQLTXHYVY GHVFULE
FRVWY DUH IRU WKH VFUHHQLQJ EDUULHU

1 B AL |y
UI:/\VV L\J F RV VY I_L}VI_IV VV' N

KO'UEZBUMN RO\

(IMHFWLYH VFUHHQLQJ PXVW ILUVW RI DO(Q

,A'Q ‘UéA ,A' 'éO Y'UTMTMA AE‘—|£—|T
EH WDUIJHWHG WR WKH \

SHELH

DQG OLIH VWDJHV RI ILVK WKDW DUH WR E

HIASTYR WHPW H-G:aTKLY ZLOO

GHWHUPLQH WKH PHWKRG EHVW VXLWHG
\HDU DQG WKH VSHFLILF GHVLJQ GHWDLOYV

VKI‘I FULWLFDO WLFHV KTV

RUVIRH WVKE VEUHHQ

V' KH

E,Ae, " ™MEE™H

l:l—l \/YI\I\Inl:ﬁI—I RU UHTX!| U}

$OWKRXJIK PDQ\ RI WKH RSWLRQV PD\ QRW
IRU VPDUW SRQGV LW ZLOO GHSHQG RQ WK

V7 VYV DT T T

(BABHVLOQaR M WKMASRQG ZL

LG

W K

LI B B A W =~ | |

WKH DERYH FRQVLGHUDWLRQV EXW WKH P
ZLOO OLNHO\ EH WUDGLWLRQDO SDVVLYH |

VW VXLWDEOHADSSOLFDW

¥ YeUT
3HVK VFUHHQ RI PP ZKLFK

[RQ

ZLOO HQVXUH WKDW MXYHQLOH HHO DQG (

D@ 2sDOy MWD AH DQG HJIJV |

R U

VDOPRQLGY DUH H[FOXGHG

JEEOU™ YeU™ ™A

EAa-AéEEY 3%-004

ZAUEZ™ 3 -004

Yy™MegU-e $H#

7TDEOH
DQG EDUULHUV

$SSUR[LPDWH SXUFKDVH FRVWYV

eN
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5 HVSROVE® SHORQ
RUW DQLVDVIRQ

3RQG 0 RQMRU 3HFHQWIHRI WKDGH LI YHI HMRQ \KDGHVRXWIMH | 0 RQMRU $QQXDMD LOVXP P HU

SRQG FXVEDAN YHI HVMRQ 0 DQDIH $VHTXILHG VENQJ IQR

0 DQDIH &XWEDAN YHJ HVIMRQ LQ LRVIMRQ RUDVIKH VRXWHLD | DFFRXQUELLG QHVIMQ) VHDVRQ DQG

VWM UHSWB! KIEHLODARQ OVZ LOWAU
3RQG 0 RQVRU 3HIFHQWIHRI SOQWIQSRQG 1L FRYHUQI P RWRI | 0 RQVRU $QQXD® LQVXP P HU

WH SRQG VXUDAH UHP RYH YHIHVIDARQ 0 DQDIH $VHTXILHG IQ @M VXP P HU

0 DQDUH 5HP RYH YHIHVMRQ LQ SRQG

3RQG 0 RQMRU $ODHDQG Z DMUFRBXU 1L YH) JUHHQ VRR P DQ\ 0 RQVRU $QQXD® LQVXP P HU
QXWIHQW QNHD HQMUWH Z DWAU 0 DQDIH $VIHTXILHG WILRXJKRXVWKH
0 DQDUH ( QUXUH BW QXWIHQW HQMUWH SRQG \ HDU

3RQG 0 RQVRU $QQXDOMMQJ IRUS+ QMDWMV VXGKDWVDQG VRO | 0 RQVRU $QQXDM LQ HDUD VXP P HU
GMROHG VRIBV 0 DQDIH $VHTXILHG

)DP HY: HHND ULHRP P HQGV 7R WWXVH FBIDQ FRQIQHY
DQG FREPWHLIKWRQH SIQMWDP SGV DWDQGRP LOMUIYDY 0 1
1Q D FRQWIQHUDQG VHQG RI1 VR D @E |RUDQDOMY DW\ RXU

YHW

SHARP P HQGDARQV

o 7KHS+ \KRXGEHEHEHHQ DQG  IRUP RWMDYHRAN
VSHARV

o 7' 6 FROMOWR GM/WDQ SDUVSHUP LGRQ SSP LV
IGHDAORUGDILY FRZ V EXWBIYHY EHRZ SSP DWH

JHQHD® FROMGHHG VDIH VR GUON ) RUQWDWY EH®Z
SSP IVWHRP P HQGHG
e 7KHP O IP XP VXGKDW GIYHOKRX@ EH GW WDQ
SSP IRUDGX®DQIP D& DQG W WDQ IRU
FDOHV > @ FRQW

> @DWP HY/: HINO : DMUSLIRYIMRQ IRUGDILY KHUGV 2 QURH DYDIME®I DWKWBY  ZZ Z |Z LFR XN FRGPARQV Z DWMUSIRYIMRQ IRUGDILY KHUGV




0 DQDIH $YRIG XMQJ WH Z DWUIRUFDWSI L GHHP HG
XQUXMZE®! 8 VHWH Z DIWMUIRUZ DWKIQJ GRZ Q DRAYIMHY DV DQ

DOMUDDWYH -GHQW\ WH UHDVRQ | RUMVXH DQG P DQDIH DV
VRXUH

3RQG 0 RQVRU -V \WH SRQG MIGMQJ XS DQG DUHWHH QRWDT XDAF 0 RQVRU $QQXD® LQVXP P HU
SOV VKWKEV WHHV HQRLIRDKIQJ LR WH SRQG" 0 DQDUH -QDXWP Q Z LOMU
0 DQDIH 5HP RYHVHGIP HQWP D] P XP RI WHSRQGDUD |  3RWAKDUYHWEHSWP EHUIRUDLDE®
1Q RQH\ HDU XVH VHGIP HOWDV | HIWD/HURQ DJ UFEXOXDODQG I lHG HGIH SRQGV WDWDUH H | HRARYHD
$GGEMRQDCP HDVXUHV 5DNHRIT ®DYHVILRP WHHV IQ WH GU RUFRP SGM® VIOMG DQG VKDGHG
DXWP Q UHP RYHZ DIMUS@QAI LRZ W LQ @W VXP P HU Z W QMBI Z L@ H LQMUHW
%HVE HHQ 1 RYHP EHUDQG ) HELKDU 1RU
SRQGV Z KHH JUHDWAUHWMG QHZ WP LIKW,
EH SUHVHQWIR HQVXUH P RWKDYH BIW
WHSRQG> @
3RQG 0 RQVRU -V\WH @IQJ LAY 0 RQWRU 0 ROKO
0 DQDIH 6HDO UHSDIUA@QIQ 1L LHTXWHG 0 DQDUH $VWHTXUHG IGHD® HQGRI
VXP P HUGXH\R P IQIP XP Z DMUGHS\WK
1Q SRQG
3RQG 0 RQVRU -V\WH SRQG Z DIMUBIYHA O(FWDWQ)  GHRHDMQI 1Q | 0 RQMRU 0 RQKO
DQXQH SHAMGZ D\ IVWHH D ®DNIQ SRQG SISH 0 DQDUH 5HSDIUDVVRRQ DV SRMEG
IO IDVAKPMH QU™
0 DQDUH S5HSDIUGDN L LHTXILHG
6HGLP HOWADSY 0 RQVRU V' \WH VHGIP HOWADS 1L.Q0 XS Z I VHGIP HOW 0 RQURU 0 RQKO DQGDWUKHDY: LOD

XSWUHDP Rl SRQG

0 DQDIH 5HP RYHVHGIP HQAIUHTXHOWD VR HQVXUH | XQPARQLQU
Rl WHWDS 6SUHDG VHGIP HOWRQ DJ UEXEXLDODQG

0 DQDIH $VWHTXILHG

3RQG
LI LDWUX FVXLH

0 RQVRU $H SISHV LOBMDQG RXVBMIQ Z RINQJ RUGHU
0 DQDIH 5HSDIURUUHP RYH ERANDIHV LL LHTXILHG

0 RQVRU 0 ROKO®
0 DQDUH $VHTXILHG

> @XIIRM:  LGOH 7KMV3RQG IHWRIDARQ DQG P DQDIHP HOW2 QIOH DYDIDE®I DWKWBY 7 Z Z VX1 ROZ GO HAKWRL. SROG LHMWWRIDWRQ DOG P DODIHP HOW




3RQG LQI DWUXFVXIH

0 RQMRU 0 HDVXUH GHSW EHVE HHQ WH VHGIP HQADVIKH ERWRP
Rl WH SRQG DQG WH RXWEZ VR P DNH VXUH WDWINH VHGLP HQW
GRHV QRWHDFK WH SRIQARI RXWERZ

0 DQDIH 5HP RYHVHGIP HQWP D) P XP Rl WH SRQG DUHD
1Q RQH\ HDU XVH VHGIP HOADV | HIWDVHURQ DI UEXOXUDODQG

0 RQVRU $QQXD® LQVXP P HU
0 DQDUH -QDXWP Q Z LOMU
3RWKDUHW\GHSWP EHUI RUDLDE®! | IHG
HGIH SRQGV WDWDUH H I HAAYHO GU RU
FRP SOMAD IOMG DQG \KDGHG Z [V QMBI
Z IO H IQMHW
%V HHQ 1 RYHP EHU ) HELXDU IRUSRQGV
Z KHH JUHDWRUHVIMG QHZ WP LIKVEH
SUHVHQMR HQVXUH P RAAKDYH B WINH
SRQG> @

6P DUASRQG 0 RQVRU VWIKQR®J\ 1Q JRRGZ RINQJ RUGHU &KHANRQMW | 0 RQMRU 0 RQMO®
VIAFKQR®RI\ DQG RQUQH GDVY 0 DQDJH 5HSDIUDVVRRQ DV SRWE®!
0 DQDUH $UDQIH LHSDIUL IHTXILHG
6P DUASRQG $QOXDOHYAQ) SURUVR SRMQUWDORZ Z DWIUDYDIDELDN \R / DM \SUQU WRNHU : 1*
VIAFKQR®RI\ HOWXUHV VWP LVZ RINQJ WFKQEEDQ
: DVIU1 HW DIQ]RQH| 0 RQIMRU 7DNH SKRVRVRI WH SRQGWV WP VR KDYHHYIGHQRH | 0 RQMRU $QQXDD

RI'\ HDUWR \ HDUFKDQIHV

© DVIHUL HW+ DIQ] RQH

0 ROMRU 7DNHOQRWRI Z 1GOH EIRGLYHUW REVHUYDWRQV

0 RQVRU : KHQ FKHANLQJ WH SRQG

© DVIAUL HW+ DIQ] RQH

0 RQMRU ( IGHQFH RI LQYDMYH VSHAHV

0 DQDUH $UDQIH P DQDIHP HQW6SHADDMFRQWDRRUP D\ EH
WHTXWHG 4 -1 1 6 REVHUYHG DYRIG VSUHDG DV RXVIQHG LQ WH
VHAMRQ RQ L 1 6 1Q WH UHSRUNVDQG HQVXUH WIDVWKHUH LV QR

SDWZ D\ ILIRP WH SRQG LR DQ DAIFHQAZ DIMLZ D\ V

0 RQMRU 0 RQKO® HVSHAD® GXUQJ VSUQJ
DQGVXP P HU

0 DQDUH -GHQW\ FRUHPWP DQDIHP HOW
WP [QIV Z WK VSHADDAV

3RQG EXIIHU] RQH

0 RQVRU $UHIHOFHVIQ Z RINQU RUGHU
0 DQDUH 5HSDWIHQAHVLL LHTXILHG

0 RQMRU %4H RUH VWRAN HQWALY | LH@ SDUFHO
0 DODUH $V UHTXILHG EH RUH \WRAN HQMLY/
| LHGS SDUFHO

3RQG EXIIHU] RQH

0 RQVRU 9HIHVIPMRQ DLRXQG SRQGV
0 DQDUH * W HRUP RZ SRQG EXIIHU] RQHV UHP RYH FRSSIFH
RUSR@UG WHHV VXURXQGIQJ WH SRQGV

0 RQVRU $QQXD® LQVXP P HU

0 DQDUH $QQXDI MM VXP P HU P RZ LY
DV IHT XLLHG DQG 1Q LRVIMRQ LQ OW Z LOWU
FRSSIAQJ RUSREIGEIQ

> @XIIRN: LGOH 7U0WMV3RQG IHWRUDWRQ DQG P DQDIHP HQW2 QOOH DYDIME®I DVKWBY _ Z Z Z VX1 ROZ IGOHAKWRL. SROG LMWRUDWRQ DQG P DODIHP HOW
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7KH IROORZLQJ TXHVWLRQQDLUH DLPV WR DVVHVV WKH IHDVLELOLW\ DQG SRWHQWLDO F
VSHFLILHG VLWH +LJKHU VFRULQJ LQGLFDWHY LQFUHDVHG FRPSOH[LW\ ZKLFK PD\ LQFXL
DV UHTXLUHPHQWY IRU SHUPLVVLRQV 7KLV TXHVWLRQQDLUH LV RQO\ LQGLFDWLYH DV S
FDVH E\ FDVH WKH TXHVWLRQQDLUH KLJKOLJKWYV SRWHQWLDO ULVN ZKHUH SURIHVVLRQ

1R | RZ 0 HGIXP +LIK
6FRUQU P SDFW | LP SDFW | LP SDFW P SDFW

6" HVIQDWRQV

" RHVWHMW FRP HXQGHUDQ 8. WM 1 RQH SIHVHQW

UHVMPARQVVXFK DV1 15V 63$ V 6$& 5DP VDU ERQVXOH SHUN XIGDQRH

666-V 1 DWRQDO DQGVDSHY

" RHV WH VW FRQWAQ RURYHUDS DQ\ SURUW 1 RQH SUIHVHQW

KDEMDW RUWRWH RI KLJK HFR®JILFDOYDOXHH HJ ERQUXOH SHUAI XIGDQRH

QDWIDOVSUQIVRUGDP S Z HWGHSIHWIRQV

$UIHWHHDQ QXP EHURI SIRWPWMG VSHAHV 1 RQH SIHVHQW

SUHVHQWRQ WH W' ERQUXOH SHUMXIGDQRH

" RHVWH MW KDYH DQ\ SRWMQWDA RUKMRUFDCRU 1 RQH SIHVHQW

DUKHR®JI LFDA HDW(LHV! ERQUXOH SHUM XIGDQRH




1 RQH SLHVHQW

$WH\ RX DZ DIHRI DQ\ -QYDMYH 1 RQ 1 DWyH 3RWE® SIHVHQRH
6SHAHY 116 SUHVHQWRQ RUFRVH WH VW' + LJK SUREDELON SUIHVHORH
$OHDG\ SUHVHQW

B ) BRG =RQH

VWHMUWMZ IKIQD) ®BRG=RQH  RU )BRG=RQH RU

I P
A/WHH 1QUIDWKXKPXWH HJ  WRDG RUEXLE@IQ) P
SUHVHQWFERVH VR WH SURSRVHG SRQG BRFDMRQ' P

P
30QQQI 3HP MWRQ

" RHVWH SRQG FRP H XQGHUSHWP IWMG 3HWP IWHG GHYHRSP HQW
GHYHRSP HQWFRWH  RUZ LOMOQHHG SOQQQY 30 SHP MRQ
SHP MWRQ "
" R\ RX LQMQG R X\VH WH Z DIMURQ\ RXUIDWP 2QMWM RQIDWP
RUGR \ RX 1QWMQG \R LHBDVH WH SRQG Z DU SHEDVH Z DIMULOWR Z DMUARXUH
QW D Z DIMUARXUH

3RWIQUWDA RUJWDYIW | HHGIQ
VWH SRQG ®FDWRQ DERYH 1Q YIHQW R \WH SHOMYH SLR P IW VR MW RI XWH
SRIQVRI Z DIMUXWH' 6P D@BXP SIQJ LHTXWHP HQW

" DWBQAH DQG SXP SIQJ LHTXILHP HQW
;. KDWRIOY DUH XQGHWOIQ] WHMW' :  L@IIQ) &M VRIY DQG QR MY
EH UHTXILHG' 0 [ HG VRIY Z W SRWIQWDA RUFD

SXGGIY 1LIRP BFDORXUAH




0 HGXP WVRIOY DQG QR SRWQWDA RUFD\
SXGGIY [WRP BFDOVRXUAH

6DQG\ VRIY DQG @IQ) HTXILHG

: KDAWWHVRXURH RI Z DU

V/WHHH MAQJ SISHZ RN DQG RUXWDAHY
ROUM Z KIFK P D\ IP SDRWGHVIQ DQG

FROAKPURQ'

&ROPMG VRBID WLRXJIK DIQZ DU
5DIQZ DMU  FODQ VXU DPH LKQRI
6XUDFH Z DMUUKQRI | Z W SRWQWDA RU

KLIK VHGIP HOWRDGIQJ
* LRXQGZ DMUIHG H MAQI Z DIMUFRXUMHV

&RQIILP HG DEVHOFH
3UHVHQRH XQINHO EXWSRWE®
&RQIILP HG SUHVHOFH XQINHO R
VI QULEDQWD P SDPMGHDYHY
&RQIILP HG SUHVHOFH @\HO \R
I QULEDQWD P SDAMGHDYHY

© RX@\ RX LOMQG R FROQWKPWKH SRQG XVIQJ
H MAQJ P DRKIQH)  RUZ RX@\ RX LHTXILHD

FROWDRRUV "

([ SHUHQPHG FROADRRU @\HD H SHOMYH
EXVWDIHU

/ RFDOT XD LHG FROADPRUZ IWRXWSRQG
FROWMXPURQ H SHUHQFH

YXIOZ WK RQ IDLP UHVRXUFHV LHVXGAMQ 1O
®Z HUFRW EXVKLIKHUUMNY

8MQJ H MM GHSUHWRQV RQ @QG YW
H WIQUYH GLIJIQI Z RNV

([ MAQJ GHSUHWIRQVZ WK P IQIP DO
H FDYDARQ

) WHYHQ RUP LORUGHSUHWIRQV Z WK
SDUADCH FDYDARQ

0 DRUHDUMZ RUNV LHTXILHG

&DQ WH H FDYDWAG VSRICEH XVHG RQWH IDWP ™

BSRIOKVHG Z IWIQ SRQG i WP
6SRIOGVSRVHG Rl RQ VW HOHZ KHH




6SRICKDV IOMQGHG SXLBRWHRIT MW YID D

0 DWUDY' 0 DQDIHP HOWBDQ
6SRIQJRIQI VR ©QG L@

$@Z | RUQDWKUDOHI HOHIDWRQ R
" R\ RX lQWQG VR SOQWMH DUHD Z IW

YHU Z KHWHUI RUDHWWHWE \VHGIP M 2 QG VM
HAMRQ HQW 01 SOOMY  QDXWDOHIHOHIMRQ
FDSWWUH RUSR@XWRQ P DQDIHP HQW
30QWY
" R\ RX [QWMQG \R DGG | HQAQJ DUIRXQG WH 1R
SRQG' 3 DUADCRUI X@ HQAQ)
1 R SXEQF DFFHW SUYDM QG
: RX@P HP EHWRI WH SXEQF EH DE®I\R 3HP MYH DFFHW THOHQJ [P SBP HOMG
DFFHW WH SRQG W RUVXURXQGIQJ DUHD! 3XE@O DFFHWE®H QR THQRQJ

[P SGP HOMG

3URIHWMRQDQI XIGDQPH DQG DGYLFH VKRX@ EH VRXIKWI WY VFRUH DSSTHY )13/ 6&25(

7RVDCBFRWH ) HDVIEELOW

/RZ 5N 7KH VW KDV EHHQ IGHQMIHG DV/ RZ 51\WN 7KH SURSRVHG VI FRX@ EH DQ LGHDORFDMRQ | RUSRQG FRQWMKPUWRQ 7KLY GRHV
QRWP HDQ UWN LV DEVHQWEXWFRVW DUH H SHAMG \R EH®Z Z IWK |HZ REVVBFGN [P SDRAQU GHIYHU

0 HGXP 5IM\N 7KHMUW IDQ'IOVR 0 HGLXP 5LWN 7KH SIRMRAZ LQKDYH VRP H QRVZE®! UMV GXH VR SOQQIQJ LHT XILHP HOW RURWHU
IDARY/ Z KIFK Z LOIQRHDVH FRWV DQG UHT XIWH SLRIHWIRQDCH SHUAH EXWWCERHY QRVWSURVHQWOQVXIP RXQWE®! REVMFBN

+ LUK 5N  7KHMVW KDV EHHQ FODWLIHG DV + LJK 5 VN 7KH SIRMPAY H SHAMG ViR HOFRXQWAUWLI QUL LFDQWAK D@IQJ HY DQG UMV WDWZ L@

LHT XILH FDUH XCB@QQIQJ DQG P MIDWRQ 7KHVH | DRRYY FRX@ LHVXONQ VXEMBQUWDAFRWY DQG IWP D\ EH DGYIVDE®!I VR FROMGHUUWHBRFDWI WH
SURSRVHG SRQGWR D P RUH VXMWRE®I VW LL | HDME®I

BLIQUIFDQWIMN 6MAVZ M DVFRIHRI  DQG KLIKHUDUH FRQUGHUHG P SUDPVIFDORUQRWFRVHI | HAVIYH I RULP SGP HOBMRQ &RQVAKPAQY
D SRQG LQ VXFK D BRFDARQ LY QRAWHFRP P HQGHG DV WH UMNV VR WH HQYILRQP HQWILQI LDVAKPWIH RURWHUFUMFDA DRRW/P D\ EH
FROVGH.DE®!







