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QRUPDO ZHHNGD\V RI WKH UHSRUWLQJ SHULRG 1R H[FHHGDQFH RI $F\
QRLVH ZDV UHFRUGHG GXULQJ WKH UHSRUWLQJ SHULRG

*URXQGZDWHU

6LWH FOHDUDQFH RI IXWXUH ODQGILOOLQJ DUHD LV LQ SURJUHVV 7]
ERUHKROHY ZLOO EH LQVWDOOHG DIWHU WKH VLWH IRUPDWLRQ ZRUN R
SHULRG RI JURXQGZDWHU PRQLWRULQJ ZLOO EH LQ 1R JURXQGZD)
FRPSOHWLRQ RI VLWH IRUPDWLRQ ZRUN RI WKH ODQGILOOLQJ DUHD

6XUIDFH :DWHU 4XDOLW\

VHW RI VXUIDFH ZDWHU TXDOLW\ PHDVXUHPHQW ZHUH FDUULHG RXW LC
ZHHNGD\V RI WKH UHSRUWLQJ SHULRG 2QH '2 HIFHHGDQFH RI $FWLRQ /
ZDV UHFRUGHG GXULQJ WKH UHSRUWLQJ SHULRG 1R H[FHHGDQFH RI /LF
ZHUH UHFRUGHG GXULQJ WKH UHSRUWLQJ SHULRG 1R H[FHHGDQFH RI ¢
ZDWHU TXDOLW\ DW :0 ZHUH UHFRUGHG GXULQJ WKH UHSRUWLQJ SHUL

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §)
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

/IDQGILOO *DV

VHWV Rl ODQGILOO JDV PHDVXUHPHQW ZHUH FDUULHG RXW DW WKH
QRUPDO ZHHNGD\V RI WKH UHSRUWLQJ SHULRG 1R H[FHHGDQFH RI $FW
UHFRUGHG GXULQJ WKH UHSRUWLQJ SHULRG

IDQGVFDSH DQG 9LVXDO

$00 WKH VSHFLILHG DQG DIIHFWHG /&$V /5V DQG 965V KDYH EHHQ PRQ
1R H[FHHGDQFH RI $FWLRQ DQG /LPLW /HYHOV RI ODQGVFDSH DQG YLV
SHULRG

&EXOWXUDO +HULWDJH

,PSOHPHQWDWLRQ RI WKH PLWLIJDWLRQ PHDVXUHYV GXULQJ FRQVWUXFW
WKURXJK WKH UHJXODU VLWH LQVSHFWLRQ DXGLW

(FRORJ\

VHW Rl SRVW WUDQVSODQWDWLRQ PRQLWRULQJ DQG DXGLW IRU WU|
QRUPDO ZHHNGD\V Rl WKH UHSRUWLQJ SHULRG ZDV FDUULHG RXW ,PS
GXULQJ FRQVWUXFWLRQ SKDVH RI WKH 3URMHFW KDV EHHQ PRQLWRUH(¢

(QYLURQPHQWDO 6LWH ,QVSHFWLRQ

ZHHNO\ HQYLURQPHQWDO VLWH LQVSHFWLRQV ZHUH FDUULHG RXW
HOYLURQPHQWDO VLWH LQVSHFWLRQ ZDV FDUULHG RXW E\ WKH UHSUH"
(5 WKH &RQWUDFWRU ,(& DQG WKH (7 RQ $XIXVW 7TKH &RQWUD
SDUW RI WKH PLWLIJDWLRQ PHDVXUHY DV UHFRPPHQGHG 7ZR JHQHUDO
ZDV FRQGXFWHG E\ (QYLURQPHQWDO 3URWHFWLRQ '"HSDUWPHQW 5HJLR

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §)



IRUWK (DVW 1HZ 7THUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

$LU 4XDOLW\ ORQLWRULQJ
&ERQVWUXFWLRQ '"XVW

ORQLWRULQJ 5HTXLUHPHQW

,Q DFFRUGDQFH ZLWK WKH (0 $ 0DQXDO KU KU 7TRWDO 6XVSH
VKRXOG EH PHDVXUHG DW WKH GHVLJQDWHG DLU TXDOLW\ PRQLW
WKDW DQ\ GHWHULRUDWLQJ DLU TXDOLW\ FRXOG EH UHDGLO\
XQGHUWDNHQ WR UHFWLI\ VXFK VLWXDWLRQ )RU KU 763 PRQLW
OHDVW WKUHH WLPHV LQ HYHU\ VL[ GD\V VKRXOG EH XQGHUWDNH(
7KH VSHFLILF WLPH WR VWDUW DQG VWRS WKH KU 763 PRQLWR

ORFDWLRQ

ORQLWRULQJ 3DUDPHWHUYV )J)UHTXHQF\ DQG /RFDWLRQ

$FFRUGLQJ WR WKH (0 $ 0ODQXDO WKUHH PRQLWRULQJ VWDWLF

$0' DUH VHOHFWHG IRU WKH LPSDFW PRQLWRULQJ

$ EDVHOLQH PRQLWRULQJ SODQ KDV EHHQ VXEPLWWHG WR ,(& C
WKH SURSRVDO ZLWK MXVWLILFDWLRQ RI FKDQJH RI PRQLWRULQJ

RULJLQDO PRQLWRULQJ ORFDWLRQV DW $0 $0 DQG $0 '

w

$0 DQG $0 ZHUH DJUHHG ZLWK ,(& SULRU WR WKH EDVHOLQH DQG

RI DGMXVWHG GXVW PRQLWRULQIJXWRFDWLRQV DUH VKRZQ LQ

7KH GHWDLOHG PRQLWRULGSYHRABGRRH QR ADKRIZROQNVQRI GXVW PR
VWDWLRQV DUMDKEFE®RZQKHQPRQLWRULQJ SDUDPHWHUYV ITUHTXHQF\

VKRZQ@DRBOH

7TDEOH /IRFDWLRQV RI 'XVW ORQLWRULQJ 6WDWLRQV

$0 7XQJ /R +DQJ KU DQG KU 763

$0 +HXQJ <XHQ :DL KU DQG KU 763

$0 'R .HQJ 6KDQ 7V KU DQG KU 763
Z u EIl-W
dZz }vSE S}E %o °° }EE *%}v v ]Jv op JvP }E]P]v o u}v]S}E]vP o} S]}ve «% (] }v
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t] v t} <vP AZ vdepv A E vl X e E Z (JE 08 Ev 3]A ]E u}Vv]8}E]VP o} 3]}ve ~ |
HE]JVP 3Z ]85 Ale]38X
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7TDEOH 'XVW ,PSDFW ORQLWRULQJ 3DUDPHWHUV )JUHTXHQF\ |

| ORRLTROLCS | iR | W bel e
KU 763 $W OHDVW WLPHV SHU GD\V

$0 $0 $0
KU 763 WLPH SHU GD\V
ORQLWRULQJ (TXLSPHQW

+LJK YROXPH VDPSOHUV +96V ZHUH XVHG IRU FDUU\LQJ RXW
763 PRQLWRULQJ GLUHFW UHDGLQJ GXVW PHWHUV ZHUH XVHG WEF

7TDEOHVXPPDULVHV WKH HTXLSPHQW WKDW ZHUH XVHG LQ WKH GX
FDOLEUDWLRQ FHUWLBSSHQHML [D'UH VKRZQ LQ

7TDEOH "XVW ORQLWRULQJ (TXLSPHQW
i, 0
+LJK 9ROXPH 6D 7( :
+96 6 1 6HS $0
N 59
6LEDWD
5 61
6LEDWD /'
5 61
'"LUHFW BHDGLQJ "V nrnw "HF $0 WR $0
6LEDWD /'
5 61
6LEDWD /'
5 61
&DOLEUDWLR A $ |
Q.1 g4 | -XQ $0 WR $0
Zu EIl-W
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

ORQLWRULQJ OHWKRGRORJ\

KU 763 ORQLWRULQJ

7KH KU 763 LPSDFW PRQLWRULQJ ZDV FRQGXFWHG XVLQJ D SRU

OHDVXULQJ BURFHGXUHV

7KH PHDVXULQJ SURFHGXUHV RI WKH KU GXVW PHWHU KDV EHFE
WKH ODQXIDFWXUHUTV ,QVWUXFWLRQ ODQXDO DV IROORZYV

SURFHGXUH RI VWDUWLQJ PRQLWRULQJ

f 30ODFH WKH KU GXVW PHWHU DW OHDVW P DERYH JURXQG

T 7XUQ RQ WKH 322Q 211" EXWWRQ DW WKH VLGH RI LQVWUXPHQW
PRGH DQG OHDYH LW IRU PLQXWH

¥ 3XOO RXW WKH 6XFWLRQ DGDSWRU DQG WXUQ WKH EXWWRQ DW
DGDSWRU PHDVXUH WKH EDFNJURXQG IRU VHFRQGV

¥ 3UHVV 283" DQG 3 '2:1" IRU FKRRVLQJ 363%$0 ORGH” IRU 63$%$0 OHI

+ 3UHVV 28S° DQG 3'RZQ° WR VHOHFW 20HDVXUHPHQW ORGH  ZLW
LQ XJ P

¥ 3UHVV 36WDUW 6WRS” WR VWDUW PRQLWRULQJ
SURFHGXUH RI VHWWLQJ PHDVXUHPHQW WLPHU

¥ 3UHVYV 38S” RU 3'RZQ" WR ILQG 36HWWLQJ /2*~

¥ 6HOHFW 35HFRUG &\FOH DQG FKDQJH WKH UHFRUG WLPH VXEMI
JRU H[DPSOH VHWWLQJ WKH UHFRUG F\FOH DV PLQXW

t 3UHVYV 3(6&%$3(" EDFN WR WKH PDLQ SDJH

¥ 3UHVV 38S” RU 3'RZQ°" WR DFFHVV 30HDVXUHPHQW 7LPHU" DQG V
FKDQJH WKH WLPH WR KRXUV

f ,QIRUPDWLRQ VXFK DV VDPSOLQJ GDWH WLPH FRXQW YDOXH
GXULQJ WKH PRQLWRULQJ SHULRG

&DOLEUDWLRQ ODLQWHQDQFH

7KH GLUHFW UHDGLQJ GXVW PHWHUV ZLOO EH YHULILHG DJDLQVYV
DQQXDOO\ $ GD\ WKUHH KRXU PHDVXUHPHQW UHVXOWYV SHU C
ZLOO EH WDNHQ WR FRPSDUH ZLWK WKH VDPSOLQJ UHVXOWYV IURF
GLUHFW UHDGLQJ GXVW PHWHU DQG WKH +96 ZLOO WKHQ EH F
FRUUHODWLRQ IDFWRU WKH GLUHFW UHDGLQJ GXVW PHWHU ZLC
UHVXOWY DV WKDW RI WKH +96

$00 GLIJLWDO GXVW LQGLFDWRU ZLOO EH FDOLEUDWHG ZLWK RQ
EH SURYLGHG DIWHU FDOLEUDWLRQ 7KH &DOLEUDWLRQ SURFHVV
RI (7 (&

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

4XDOLW\ $XGLW

&KHFNOLVW RI UHJXODU FKHFNLQJ IRU GLIJLWDO GXVW PHWH
HQYLURQPHQWDO WHFKQLFLDQ WR HQVXUH WKH DOO GLJLWDO
VXEPLWWHG WR VXSHUYLVRUV $00 FKHFENOLVWY ZLOO EH NHSW |

/IRJERRN LV SURYLGHG WR HQYLURQPHQWDO WHFKQLFLDQ UHFRL
FROOHDJXHV UHSRUWLQJ WR VXSHUYLVRUV LV UHTXLUHG

KU 763 ORQLWRULQJ
7KH KU 763 PRQLWRULQJ KDV EHHQ FRQGXFWHG XVLQJ D +LJK

OHDVXULQJ BURFHGXUHV

7KH +96 KDV EHHQ VHW XS DW WKH PRQLWRULQJ ORFDWLRQ ZLW
7KH PHDVXULQJ SURFHGXUHV RI WKH KU 763 PHDVXUHPHQW\
DFFRUGDQFH ZLWK WKH VSHFLILFDWLRQV OLVWHG LQ WKH (0 $ OL
D ILOWHU KROGHU D IORZ FRQWUROOHU DQG D VDPSOLQJ LQOF
VSHFLILFDWLRQ RI WKH 86(3$ 6WDQGDUG 7LWOH  &RGH RI )HGHU

$SSHQGL[ % 7KH PHDVXULQJ SURFHGXUHV RI WKH KU GXV
DFFRUGDQFH ZLWK WKH ODQXIDFWXUHUTV ,QVWUXFWLRQ 0DQXDO
f 7KH SRZHU VXSSO\ ZLOO EH FKHFNHG WR HQVXUH WKH +96 ZRU
f 7KH ILOWHU KROGHU DQG WKH DUHD VXUURXQGLQJ WKH ILOW

f 7KH ILOWHU KROGHU ZLOO EH UHPRYHG E\ ORRVHQLQJ WKH
VXSSRUWLQJ VFUHHQ ZLOO EH DOLJQHG FDUHIXOO\

¥ 7KH ILOWHU ZLOO EH SURSHUO\ DOLJQHG RQ WKH VFUHHQ VR
RQ WKH RXWHU HGJHV RI WKH ILOWHU

¥ 7KH VZLQJ EROWYV ZLOO EH IDVWHQHG WR KROG WKH ILOWHU K
DSSOLHG VKRXOG EH VXIILFLHQW WR DYRLG DLU OHDNDJH DW

7KH VKHOWHU OLG ZLOO EH FORVHG DQG VHFXUHG ZLWK WKH
7KH +96 ZLOO EH ZDUPHG XS WR HVWDEOLVK UXQ WHPSHUDW?>
$ QHZ IORZUDWH UHFRUG VKHHW ZLOO EH VHW LQWR WKH IOR

7KH SURJUDPPDEOH WLPHU ZLOO EH VHW IRU D VDPSOLQJ SF
WLPH ZHDWKHU FRQGLWLRQ DQG WKH ILOWHU QXPEHU ZLOO E

f 7KH LQLWLDO HODSVHG WLPH ZLOO EH UHFRUGHG

¥ $W WKH HQG RI VDPSOLQJ WKH VDPSOHG ILOWHU ZLOO EH U
OHQJIJWK VR WKDW RQO\ VXUIDFHV ZLWK FROOHFWHG SDUWLFX(

—H +H+ +H+

tf 7KH VDPSOH ZLOO EH SODFHG LQ D FOHDQ SODVWLF HQYHORS
f $00 PRQLWRULQJ LQIRUPDWLRQ ZLOO EH UHFRUGHG RQ D VW]
f 7KH ILOWHUV ZLOO EH WDNHQ EDFN WR +2./$6 DFFUHGLWHG O

,Q DGGLWLRQ VLWH FRQGLWLRQV DQG GXVW VRXUFHV ZHUH UHF
LQWR D GDWDEDVH

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

&DOLEUDWLRQ ODLQWHQDQFH

7KH KLJK YROXPH PRWRUV DQG WKHLU DFFHVVRULHV VKRXOG
URXWLQH PRWRU EUXVKHVY UHSODFHPHQW DQG HOHFWULFDO Z
HTXLSPHQW DQG D FRQWLQXRXV SRZHU VXSSO\ ZHUH LQ JRRG ZR!

,QLWLDO FDOLEUDWLRQ RI GXVW PRQLWRULQJ HTXLSPHQW VKD
WKHUHDIWHU DW EL PRQWKO\ LQWHUYDOV 7KH WUDQVIHU VW
LQWHUQDWLRQDOO\ UHFRJQL]HG SULPDU\ VWDQGDUG DQG EH FDC

7TKH GHWDLO SURFHGXUH RI FDOLEUDWLRQ RI +96 LV OLVWHG EHC

ODNH VXUH WKH HOHFWULFDO FLUFXLW LV FROQQHFWHG SUR:
FRQQHFWHG WR WKH SRZHU VRXUFH
2SHQ WKH WRS FRYHU DQG XQORFN WKH VFUHZVY DW WKH IRXL
, QVWDOO WKH RULILFH DQG DGDSWHU SODWH WR KLJK YROXP
7XUQ WKH NQRE RI RULILFH FORFN ZLVH WR FORVH WKH IRXU |
+ROG WKH ZDWHU PDQRPHWHU RQ WKH FRYHU RI PDVV IORZ F
VLGH RI D ZDWHU PDQRPHWHU WR WKH SUHVVXUH WDS RQ WK
YDFEXXP WXEH /HDYH RSSRVLWH VLGH RI WKH PDQRPHWHU RSt
7XUQ RQ WKH VDPSOHU
JLYH IORZ UDWHV DUH DFKLHYHG E\ FKDQJLQJ WKH GLIITHUHQ\
SHFRUG WKH PDQRPHWHU UHDGLQJ DQG WKH UHDGLQJ IURP FF
VHWYV RI GDWD VKRXOG EH UHFRUGHG

7KH &DOLEUDWLRQ SURFHVY VKDOO H\HZLWQHVY ZLWK WKH UHSI

ORQLWRULQJ 5HVXOWYV

7KH LPSDFW GXVW PRQLWRULQJ UMVEXGOHV D QIADHE O PACHUL]HG L (
PRQLWRULQJ GDWD WRJHWKHU ZLWK JUDSK LFDSH GG HNYP® WD W LR
$SSHQGL[ )

7DEOH 6XPPDU\,REDFW KU 763 ORQLWRULQJ 5HVXOWYV

$0 2 2

+

$0 ? ?

I+

I+
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IRUWK (DVW 1HZ 7THUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

7TDEOH 6XPPDU\,REDFW KU 763 ORQLWRULQJ 5HVXOWYV

$0 ? 2

+

$0 ? 2
+
$0 ? 2
+
7KH 6 XPPDU\ RI ,PSDFW KU KU 763 ([FIHEH@HD QKH DRW IMKRIZ @ LLRX

RI (QYLURQPHQWDO 4XDOLW\ /LPLWYV ($PHH®BQFHY DUH SUHVHQWH

7DEOH 6XPPDU\,RSDFW KU KU 763 ([FHHGDQFH GXULQJ WKH UF
$0 $FWLRQ
ILPLW
$0 $FWLRQ
ILPLW
$0 $FWLRQ
ILPLW

SHPDUNYV HTXDO WR QRQ SURMHFW UHODWHG

1R $FWLRQ /LPLW /HYHO H[FHHGDQFH IRU KU KU 763 LPSD|
$0 ZDV UHFRUGHG GXULQJ WKH SHULRG

'LQG 'DWD ORQLWRULQJ

'XULQJ WKH PRQLWRULQJ SHULRG ZLQG GDWD IURP H[LVWLQJ :
GHVLJQDWHG PRQLWRULQJ ORFDWLRQ L H 7D .ZX /LQJ VWDWLRQ
ZDV DGRSWHG ,W LV FRQVLGHUHG WKDW WKH ZLQG GDWD REW]
UHSUHVHQWDWLYH RI WKH 3URMHFW DUHD DQG FRXOG EH XVHG
SURJUDPPH IRU WKH 3URMHFW 7KH UHVXOWV IRU$BS®I® GLOWD PR
+

SHFRPPHQGHG OLWLIJDWLRQ OHDVXUHYV

7KH UHFRPPHQGHG GXVW PLWLIJDWLRQ PHDVXUHV IURP (,$ UHSRI

¥ 7TKH FROQOWUDFWRU VKDOO IROORZ WKH SURFHGXUHY DQG UHT
&RQWURO &RQVWUXFWLRQ 'XVW 5HIXODWLRQ

¥ "XVW HPLVVLRQ IURP FRQVWUXFWLRQ YHKLFOH PRYHPHQW L
DUHD

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X



1RUWK (DVW 1HZ 7HUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

¥ :DWHULQJ IDFLOLWLHY ZLOO EH SURYLGHG DW HYHU\ GHVLJQI
¥ *RRG VLWH SUDFWLFH LV UHFRPPHQGHG GXULQJ FRQVWUXFWI

(YHQW DQG $FWLRQ 30DQ

6KRXOG QRQ FRPSOLDQFH RI WKH FULWHULD RFFXU 7TDEWHRQ LQ [
VKDOO EH FDUULHG RXW

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X



IRUWK (DVW 1HZ 7THUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

7TDEOH (YHQW DQG $FWLRQ 30DQ IRU GXVW LPSDFW

([FHHGDQFH RI $FWLRQ /HYHO
([FHHGDQFH IRU R f ,GHQWLI\ VRXUFH $ O9HULI\ WKH 1RWLILFDWL % B5HFWLI\ DQ\ XQDFFHSWDEOH SUDF\

¥ BUHSDUH 1RWLILFDWLRQ % &KHFN PRQLWRULQJ GDW % $PHQG ZRUNLQJ PHWKRGV LI DSSU!
,QIRUP ,(& DQG &RQWUD/| DQG &8RQWUDFWRU V ZRU

t
$ BS5HSHDW PHDVXUHPHQW ' ¥ 'LVFEXVV ZLWK (7 DQG &R
t

SEUHEYH PROLWEULGS SURSRVHG UHPHGLDO PHI
H[FHHGDQFH LV GXH WR
FRQWLQXH XQWLO WKH
UHGXFH WR EHORZ DFWLF

([FHHGDQFH IRU WZR RUGPIRWLI\ VRXUFH $ O9HULI\ WKH 1RWLILFDWLR® RBXEMHMEBSQRISRVDOV IRU UHPHGLDC
FRQVHFXWLYH VDRSOHYHSDUH 1RWLILFDWLRQ RI (EFKHFADPRELWRULQJ GDWD VXEPLWKLEE EZRUNLQI GD\V RI QRWI
$ ,QIRUP &RQWUDFWRU DQG ,(RQG &RQWUDFWRU V ZRUNLQJ BdWKRGYW WKH DIJUHHG SURSRVD

f B5HSHDW PHDVXUHPHQWV WR FRGXYY ZLWK (7 DQG &RQWU%
ILQGLQJIV SURSRVHG UHPHGLDO PHDVXU E/wgg 83rsrvDO LI DSSURSULDWH

f ,QFUHDVH PRQLWRULQJ IUHTRHIFHHRLYDL BRPO\VHG UHVXOWV VXEPLWWHG
H[FHHGDQFH LV GXH WR WKHBWURMHFW DQG

FRQWLQXH XQWLO WKH PRQLWRPLQIz UPWXQYKSRVHG UHPHGLDO PHDVXUHYV
UHGXFH WR EHORZ DFWLRQ OHYHO0owuDFWRU

i LVPXVV ZLWK (& IRU UHPZIZHGLGR(%I-PLIJ:WLWQWKH LPSOHPHQWDWLRQ RI

UHTXLUHG UHPHGLDO PHDVXUHYV
¥ (QVXUH UHPHGLDO PHDVXUHVY DUH SURSHUO\

LPSOHPHQWHG

$ &RQWLQXH PRQLWRULQJ DW GDLO\ LQWHUYDOV LI
H[FHHGDQFH LV GXH WR WKH 3URMHEW

t , ] QR HI[FHHGDQFH IRU FRQVHFXWLYH
GD\V FHDVH DGGLWLRQDO PRQLWRULQJ

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $X



1RUWK (DVW 1HZ 7HUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

([FHHGDQFH RI /LPLW /HYHO

(IFHHGDQFH IRU R f ,GHQWLI\ VRXUFH f O9HULI\ WKH 1RWLILFDWL t 7DNH LPPHGLDWH DFWLRQ WR DYR
f 3UHSDUH 1RWLILFDWLRQ ¥ &KHFN PRQLWRULQJ GDW H[FHHGDQFH
+ L QIRUP ,(& DQG &RQWUDI DQG &RQWUDFWRU V ZRU t 6XEPLW SURSRVDOV IRU UHPHGLDC
s EMENEW PUDYXUEE e | 5 LYY ZLWK (7 DB AR (& ZLWKLQ ZRUNLQJ GD\V Rl QRW!I
. BEUHBYE PROLWRILET UHPHGLDO DFWLRQV f ,PSOHPHQW WKH DJUHHG SURSRVD
H[FHHGDQFH LV GXH WR V ¥ 6XSHUYLVH WKH LPSOHP + $PHQG SURSRVDO LI DSSURSULDWE
FRQWLQXH XQWLO WKH Pl UHPHGLDO PHDVXUHV
UHGXFH WR EHORZ OLPLW
f $VVHVV HIIHFWLYHQHVV
UHPHGLDO DFWLRQV DQG
LQIRUPHG RI WKH UHVXO\
([FHHGDQFH IRU WZR RGH@RWH\ VRXUFH f 9HULI\ WKH 1RWLILFDWLR® RVPNHH®PEBHDWH DFWLRQ WR DYR
FRQVHFXWLYH VDRSOHYHSDUH 1RWLILFDWLRQ RI (EFKHFADPRREBLWRULQJ GDWD VREPLIGPRE E\ (7
f L,QIRUP ,(& DQG (3' WKH FDX\BREDEFRWUDFWRU V ZRUNLQJ REWKRCIURSRYDOV IRU UHPHGLDC
DFWLRQV WDNHQ IRU WKH H[FHWGEXYVHWPRQJIVW (7 DQG &RQ&BDRWRWIRRDWLRQ
t  'LVFXVV ZLWK ,(& IRU UHPHGW KD BRWHRYLDO UHPHGLDO DEWLREY o\ wkH DIJUHHG SURSRVD
UHTXLUHG f BHYLHZ &RQWUDFWRU V UHPHGLDO DFWLRQV
+  (QVXUH UHPHGLDO PHDVXUHYKBIQH Bk QHFSYVDUL WR bV VUMK WK SURSRVDOV LI SUREOHP
LPSOHPHQWHG HITHFWLYHQHVV XQGHU FRQWURO
t  $VVHVV HIITHFWLYHQHVV Rl &M ®IBEWRUMKH LPSOHPHQWBWRBQWXIH UHOHYDQW DFWLYLW\ R
UHPHGLDO DFWLRQV DQG NHHH PG EHPOpBIEDVXUHY WKH H[FHHGDQFH LV DEDWHG
LQIRUPHG RI WKH UHVXOWYV
f ,QFUHDVH PRQLWRULQJ [UHTXHQF\ WR FRQILUP
ILQGLQJIV
f ,I HIFHHGDQFH VWRSV FHDVH DGGLWLRQDO

PRQLWRULQJ

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $X
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

1RLVH ORQLWRULQJ

ORQLWRULQJ 5S5HTXLUHPHQW

,Q DFFRUGDQFH ZLWK WKH (0 $ PDQXDO QRLVH LPSDFW PRQLWHF
PRQLWRULQJ VWDWLRQV 10 DQG 10 RQFH D ZHHN GXULQJ QRUPDO
ORQGD\ WR 6DWXUGD\ 7KH PLQLPXP ORJJLQJ LQWHUYDO VKDO
FRQVHFEXWLYH /HT PLQV / DQG/ VKDOO DOVR EH PHDVXUHG |

ORQLWRULQJ /RFDWLRQV 3DUDPHWHUV DQG )UHTXHQF\

$FFRUGLQJ WR WKH (0 $ 0ODQXDO WZR PRQLWRULQJ VWDWLRQV QI
IRU WKH LPSDFW PRQLWRULQJ

$ EDVHOLQH PRQLWRULQJ SODQ KDV EHHQ VXEPLWWHG WR ,(& DQC
SURSRVDO ZLWK MXVWLILFDWLRQ RI FKDQJH Rl PRQLWRULQJ ORFD!
PRQLWRULQJ ORFDWLRQV DW 10 DQG 10 WKH DGMXVWHG VWDWL
ZLWK ,(& SULRU WR WKH EDVHOLQH DQG LPSDFW PRQLWRULQJ
VXPPDULJHIBED® DQG VK RZQXWNH

7KH GHWDLOHG PRQLWRULQBYSHEGXK@EBHLVWMARAQFAQDQG GXUDWL
VKRZQ@DBOH

7TDEOH 1RLVH ORQLWRULQJ /RFDWLRQV

10 D 'R .HQJ 6KDQ 7V, JUHH ILHOG

10 D /LQ OD +DQJ JUHH ILHOG
5HPDUNV

7KH FRQWUDFWRU SDVVHG FRUUHVSRQGHQFH LQFOXGLQJ RULJLQDO PRQLWRULQJ ORFDWLRQV
UHSUHVHQWDWLYHV RQ $SULO $IWHU D PHHWLQJ ZLWK 7D .ZX /LQJ 'LVWULFW 5XUDO &RPF
DQG D IHZ YLOODJHUV RQ 0D\ DOO WKH 9LOODJH +HDGV RI :R .HQJ 6KDQ 7VXHQ +HXQJ <X
WR DFFHSW RXU SURSRVDO IRU LQVWDOODWLRQ RI GXVW DQG RU QRLVH PRQLWRULQJ HTXLSP!
PRQLWRULQJ

10 :R .HQJ 6KDQ 7VXHQ 10 /LQ OD +DQJ DUH WKH QRLVH PRQLWRULQJ VWDWLRQV IRU WKH |
LGHQWLILHG LQ WKH DSSURYHG (0 $ 0ODQXDO IRU WKH 3URMHFW 7KH DFFHVV WR 7XQJ /R +DQJ
GHQLHG $ VHDUFK IRU DOWHUQDWLYH QRLVH PRQLWRULQJ ORFDWLRQV 10D 10D ZDV FDUU

7KH %DVHOLQH ORQLWRULQJ 30DQ KDV EHHQ VXEPLWWHG WR ,(& DQG (3' LQFOXGLQJ WKH SUR
7KLY DUUDQJHPHQW ZDV FRQGXFWHG EHWZHHQ EDVHOLQH DQG LPSDFW PRQLWRULQJ I

(QYLURQPHQWDO &KHFNHU ,(& DQG QR FRPPHQWYVY UHFHLYHG IURP (3' 1RLVH PHDVXUHPHQW LC

ILHOG DQG D FRUUHFWLRQ RI G% $ ZRXOG EH PDGH WR WKH QRLVH PRQLWRULQJ UHVXOWYV

'XH WR WKH DGMXVWPHQW RI WKH ORFDWLRQ RI 10 10 WR 10 D 10 D WKH PHDVXUHG QRLVE
QRLVH OHYHOV DW 10 10

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

7TDEOH 1RLVH ORQLWRULQJ 3DUDPHWHUYV )J)UHTXHQF\ DQG 'XUDW
Isht  PLQV
DYHUDJH RI 2QFH D ZHHN GXULQJ QRUPDO
10 D DQG 10 D FRQVHFXWLYHRQVWUXFWLRQ ZRUNLQJ KRXU
PLQ / PLQ ORQGD\ WR 6DWXUGD\
/ PLQ

ORQLWRULQJ (TXLSPHQW

,QWHJUDWLQJ 6RXQG /HYHO OHWHUV 6/0V ZDV XVHG IRU QRLVH
FRPSOLHG ZLWK ,QWHUQDWLRQDO (OHFWURWHFKQLFDO &RPPLVVL

7\SH VSHFLILFDWLRQV VKDOO EH XVHG IRU FDUU\LQJ RXW
RI WKH 6/0 ZzZDV FKHFNHG XVLQJ DQ DFRXVWLF FDOLEUDWRU JHQHU
DW D NQRZQ IUHTXHQF\ OHDVXUHPHQWY VKDOO EH DFFHSWHG D'
IURP SULRU WR DQG DIWHU WKH QRLVH PHDVXUHPHQW DJUHHV WR

$ SRUWDEOH ZLQG VSHHG PHWHU ZDV XVHG IRU PHDVXULQJ ZLQG

7TDEOHVXPPDULVHV WKH HTXLSPHQW WKDW KDYH EHHQ XVHG LQ
SURJUDPPH 7KH FDOLEUDWLRQ FHSHOGLFEDWHY DUH VKRZQ LQ

7DEOH 1RLVH ORQLWRULQJ (TXLSPHQW
17L;/ 61 $ $ ( $XJ
6RXQG /HYHO VHE
17L ;/ 6 1
$3 ( 8VLQJ DIWHU  $XJ
$FRXVWLF &DOLEUDWRU 5LRQ 1& 6 1 1RY
$QHPRPHWF 56 352 56 6 1 YHE

ORQLWRULQJ OHWKRGRORJ\

7KH GHWDLOV RI QRLVH PHDVXUHPHQW SURFHGXUHY DUH GHVFULE
t JUHH ILHOG PHDVXUHPHQWY ZHUH PDGH DW WKH PRQLWRULC

JRU IUHH ILHOG WKH 6RXQG /HYHO OHWHU ZDV VHW DW D Kl
7KH EDWWHU\ FRQGLWLRQ ZDV FKHFNHG WR HQVXUH WKH SU

¥ SDUDPHWHUYV VXFK DV IUHTXHQF\ ZHLJKWLQJ WKH WLPH ZH
WLPH ZHUH VHW DV IROORZV

+

t JUHTXHQF\ ZHLIJKWLQJ $
t 7LPH ZHLJKWLQJ )DVW
t OHDVXUHPHQW WLPH PLOQXWHYV /HT PLQ ZRXOG EH GHYV

E\ FDOFXODWLQJ WKH ORJDULWKPLF DYHUDJH RI VL[ /HT PL(

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

¥ 3ULRU WR DQG DIWHU HDFK QRLVH PHDVXUHPHQW WKH PHW
IRU G% DW +] ,I WKH GLIIHUHQFH LQ WKH FDOLEUD!
PHDVXUHPHQW ZDV PRUH WKDQ G% WKH PHDVXUHPHQW Z
DQG UHSHDW RI QRLVH PHDVXUHPHQW ZRXOG EH UHTXLUHG D
HTXLSPHQW

t 1RLVH PHDVXUHPHQW VKRXOG EH SDXVHG GXULQJ SHULRGV |
DQG REVHUYDWLRQ VKDOO EH UHFRUGHG ZKHQ LQWUXVLYH Q

+ $W WKH HQG RI WKH PRQLWRULQJ SHULRG WKH /HT / DQG /
VLWH FRQGLWLRQV DQG QRLVH VRXUFHV VKRXOG EH UHFRUG

t $00 QRLVH PRQLWRULQJ ZLOO EH FRQGXFWHG ZLWK WKH ZL¢(
JXVWV H[FHHGLQJ PV

&DOLEUDWLRQ ODLQWHQDQFH

7KH VRXQG OHYHO PHWHU VRXQG FDOLEUDWRU DQG DQHPRPHWEF
HOQVXUH WKDW WKH HTXLSPHQW DQG D FRQWLQXRXV SRZHU VXSSO
VRXQG OHYHO PHWHU DQG VRXQG FDOLEUDWRU ZLOO EH FDOLEU|
FDOLEUDWHG WZR \HDUV LQWHUYDO LQ DFFRUGDQFH ZLWK WKH -
&DOLEUDWLRQ FHUWLILFDWH ZLOO EH SURYLGHG DIWHU FDOLEUDYV

7KH PLFURSKRQH KHDG RI WKH VRXQG OHYHO PHWHU DQG FDOLEL
FORWK DW TXDUWHUO\ LOQWHUYDOYV

ORQLWRULQJ 5HVXOWYV

7KH LPSDFW QRLVH PRQLWRULQJ UMHEXI® WK HD PR QLWPRWILQ.] HID WD W F
ZLWK JUDSKLFDO SUHVHQWBWSRQE QES SHEGHRWHG LQ

7TDEOH 6XPPDU\ RI 1IRLVH ORQLWRULQJ 5HVXOWY GXULQJ QRUP
ORQGD\ WR 6DWXUGD\

10 D

:KHQ RQH

* GRFXPHQWHG
10 D FRPSODLQW LV
UHFHLYHG

G% $

I+

S5HPDUN
$ FRUUHFWLRQ RI G% $ ZDV PDGH WR WKH IUHH ILHOG PHDVXUHPHQWV

, ZRUNV DUH WR EH FDUULHG RXW GXULQJ UHVWULFWHG KRXUV WKH FRQGLWLRQV VWLSXO
&RQWURO $XWKRULW\ KDYH WR EH IROORZHG

1R H[FHHGDQFH RI $FWLRQ DQG /LPLW /HYHOV RI FRQVWUXFWLR!
UHSRUWLQJ SHULRG 7KHUHIRUH WKHUH ZDV QR UHFRUG RI 1RWLI
([FHHGDQFH$B@HMIGL [ *

1R SDUWLFXODU REVHUYDWLRQV DUH LGHQWLILHG QHDU WKH PR
SHULRG

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X



1RUWK (DVW 1HZ 7HUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

SHFRPPHQGHG OLWLJDWLRQ OHDVXUHYV

7KH UHFRPPHQGHG QRLVH PLWLIJDWLRQ PHDVXUHV IURP (,$ UHSRU

8VH RI JRRG VLWH SUDFWLFHV WR OLPLW QRLVH HPLVVLRC(

t

2Q0\ ZHOO PDLQWDLQHG SODQW VKRXOG EH RSHUDW|
VHUYLFHG UHJXODUO\ GXULQJ WKH FRQVWUXFWLRQ S
ODFKLQHY DQG SODQW VXFK DV WUXFNV FUDQHV V
XVH VKRXOG EH VKXW GRZQ EHWZHHQ ZRUN SHULRG'
GRZQ WR D PLQLPXP

30DQW NQRZQ WR HPLW QRLVH VWURQJO\ LQ RQH G
RULHQWDWHG VR WKDW WKH QRLVH LV GLUHFWHG D2ZE
6LOHQFHUV RU PXIIOHUV RQ FRQVWUXFWLRQ HTXLSP
DQG PDLQWDLQHG GXULQJ WKH FRQVWUXFWLRQ ZRUN
ORELOH SODQW VKRXOG EH VLWHG DV IDU DZD\ IUR
SUDFWLFDEOH

ODWHULDO VWRFNSLOHV PRELOH FRQWDLQHU VLWF
VKRXOG EH HIITHFWLYHO\ XWLOLVHG ZKHUH SUDFWLFL
VLWH FRQVWUXFWLRQ DFWLYLWLHV

6HOHFW 34XLHW SODQWV’™ ZKLFK FRPSO\ ZLWK WKH %6

(YHQW DQG $FWLRQ 30DQ

6KRXOG QRQ FRPSOLDQFH RI WKH FULWHULD RFFXUV TOHROIHRQ LQ D
VKDOO EH FDUULHG RXW

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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7DEOH (YHQW DQG DFWLRQ SODQ IRU FRQVWUXFWLRQ QRLVH PRQLWRULQJ

(IFHHGDQFH RI
$FWLRQ /HYHO

(IFHHGDQFH RI
/[LPLW /HYHO

+

GHOWLI\ VRXUFH LQYHVWLJIBWH Y MKEDKRMI I LFDWLR QR 6 X[EMIHWE R@RENH PLWLIDWLRQ SURSR
RI HIFHHGDQFH $ BHYLHZ WKH DQDO\VHG UHYXORS\D NRHERMWNVWKK DIJUHHG QRLVH PL\
3UHSDUH 1RWLILFDWLRQ RI (FFHHGDQFH SURSRVDOYV

JQIRUP ,(& DQG &RQWUDFWRULVFXVV ZLWK (7 DQG &RQWUDFWRU RQ WKH

5HSRUW WKH UHVXOWV RI LQVYBWMIFRLWWARYRFRIGLDO DFWLRQV
(& DQG &RQWUDFWRU f "BHYLHZ WKH SURSRVHG UHPHGLDO

'LVFXVV ZLWK &RQWUDFWRU BHBV I ¥ U

IRUPXODWH UHPHGLDO PHDV®XS@UYLVH WKH LPSOHPHQWDWLRQ RI
(QVXUH UHPHGLDO PHDVXUHWHEHSWPHSEHBY XUHY

LPSOHPHQWHG

+DYH DGGLWLRQDO PRQLWRULQJ LI

H[FHHGDQFH LV GXH WR WKH 3URMHFW I

H[FHHGDQFH VWRSV FHDVH DGGLWLRQDO

PRQLWRULQJ

_GHOWLI\ VRXUFH LQYHY ¥ 9HULI\ WKH 1RWLILFDWLR ¥ 7DNH LPPHGLDWH DFWLRQ WR DYRL
Rl HIFHHGDQFH $ 5HYLHZ WKH DQDO\VHG U H[FHHGDQFH

3UHSDUH 1RWLILFDWLRQ E\ (7 $ 6XEPLW SURSRVDOV IRU UHPHGLDO
,QIRUP ,(& DQG &RQWUDF ¥ 'LVFXVV ZLWK (7 DQG &R (& RI QRWLILFDWLRQ

5HSHDW PHDVXUHPHQWYV SRWHQWLDO UHPHGLDO D ¥ ,PSOHPHQW WKH DJUHHG SURSRVDC
ILQGLQJIV ¥ 5HYLHZ WKH SURSRVHG U £ B5HVXEPLW SURSRVDOV LI SUREOHP
'LVFXVV ZLWK &RQWUDFW FADYR LAY XQGHU FRQWURDO

UHPHGLDO PHDVXUHV + 6XSHUYLVH WKH LPSOHPF £ gWRS WKH UHOHYDQW SRUWLRQ RI
(QVXUH UHPHGLDO PHDVX UHPHGLDO PHDVXUHV GHWHUPLQHG E\ SURMHFW SURSRQF
LPSOHPHQWHG WKH H[FHHGDQFH LV DEDWHG

$VVHVV HIIHFWLYHQHVV F
UHPHGLDO DFWLRQV DQG
LQIRUPHG RI WKH UHVXO\
+DYH DGGLWLRQDO PRQL!
HI[FHHGDQFH LV GXH WR \
HIFHHGDQFH VWRSV FHD
PRQLWRULQJ

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $X
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

:DWHU 4XDOLW\ ORQLWRULQJ
*URXQGZDWHU ORQLWRULQJ

ORQLWRULQJ SHTXLUHPHQW

,Q DFFRUGDQFH ZLWK WKH (0 $ PDQXDO JURXQGZDWHU TXDOLW\
OHDVW RQFH SHU PRQWK DW WKH GHVLIQDWHG JURXQGZDWHU P/
%DVHG RQ WKH H[LVWLQJ FRQVWUXFWLRQ SURJUDPPH VLWH FOH
IXWXUH ODQGILOOLQJ DUHD DUH LQ SURJUHVYV 7KH JURXQGZDWHL
EH LOQOVWDOOHG DIWHU WKH VLWH IRUPDWLRQ ZRUN RI WKH ODQGI
UHTXLUHG EHIRUH WKH FRPSOHWLRQ RI VLWH IRUPDWLRQ ZRUN RI

6 XUIDFH :DWHU ORQLWRULQJ

ORQLWRULQJ SHTXLUHPHQW

,Q DFFRUGDQFH ZLWK WKH (0 $ PDQXDO LPSDFW VXUIDFH ZDWHU
DW WKH WZR GHVLJQDWHG VXUIDFH ZDWHU GLVFKDUJH SRLQWYV L
IURP FRPPHQFHPHQW RI FRQVWUXFWLRQ ZRUNV RI WKH 3URMHFW

ORQLWRULQJ /RFDWLRQV 3DUDPHWHUYV DQG )UHTXHQF

,PSDFW VXUIDFH ZDWHU PRQLWRULQJ ZDV FDUULHG RXW DW :0 D
DUH LOQGLFDRM®IKD Q@ JXUH

7KH PRQLWRULQJ SDUDPHWHUV IUHTXHQF\ DQG GXUDWLRQ RI V
VXPPDUL]JHBED® 'HWDLOHG PRQLWRULQJ VFEHGHK@GELEK SUHVHQW H (

7TDEOH 6XUIDFH ZDWHU TXDOLW\ PRQLWRULQJ ORFDWLRQV

-- ULG

8SVWUHDP RI
+DQJ 5LYH

10 3LQJ <XHQ 5LYHU

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X



IRUWK (DVW 1HZ 7THUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

7DEOH 6XUIDFH ZDWHU TXDOLW\ PRQLWRULQJ 3DUDPHWHUV )UF

S+ (OHFWULFDO FRQGXFWLYLW\ '2
7XUELGLW\ 66 $ONDOLQLW\ &2' %2
72& $PPRQLD QLWURJHQ 7.1 1LWUDWH
6XOSKDWH 6XOSKLWH 3KRVSKDWHQFH SHU PRQWK
&KORULGH 6RGLXP 0J &D . )H 1L =0Q
0Q &X 3E &G &ROLIRUP &RXQW 2LO DQG
*UHDVH

ORQLWRULQJ (TXLSPHQW

7KH PHDVXUHPHQWY RI S+ HOHFWULFDO FRQGXFWLYLW\ (& '2 \
WHPSHUDWXUH ZHUH XQGHUWDNHQ LQ VLWX ,Q VLWX PRQLWRUL
VSHFLILFDWLRQV OLVWHG XQGHU 6HFWLRQ RI WKH (0 $ 0ODQXDO
ZDWHU TXDOLW\ PRQLWRUDE O HRWX RPKCH) BURW MAW HTXLSPHQW XV
LPSDFW VXUIDFH ZDWHU TXDOLW\ PRQLWRULQJ ZRUNV &RSLHV
DWWDFESSHIQW L[ '

7TDEOH 6XUIDFH :DWHU 4XDOLW\ ORQLWRULQJ (TXLSPHQW

<6, 3UR'66 6 1 & 2FW
’ 8VLQJ RQ  $XJ
‘DWHU 4XDOLW\ ~trarien
$XJ

+25,%$ 8 6 1 325%1
8VLQJ RQ $XJ

:DWHU )ORZ OHWHU )3 6 1 . 1RY

6XPPDU\ RI 6XUIDFH :DWHU 4XDOLW\ ORQLWRULQJ 3URT

2SHUDWLRQDO $QDO\WLFDO 3URFHGXUHV

,Q IJHQHUDO ZDWHU VDPSOHV ZHUH FROOHFWHG IURP ZLWKLQ
FROOHFWHG E\ D VPDOO FOHDQ RSHQ PRXWKHG EXFNHW ZLWK WKF
ZDV WKHQ WUDQVIHUUHG WR WKH VDPSOH ERWWOHYV XQWLO WKH\
VSDFH EHIRUH WKH OLG ZzDbV VHFXUHO\ VFUHZHG RQ JRU VDPSOH
DONDOLYVY SULRU WR WUDQVSRUW WR WKH ODERUDWRU\ WKH VDPS
E\ WKH DQDO\WLFDO ODERUDWRU\

$QDO\WHV VKDOO EH FDUULHG RXW LQ DFFRUGDQFH ZLWK PHWK
$::$ :() 6WDQGDUG

/IDERUDWRU\ $QDO\WLFDO OHWKRGV

7KH WHVWLQJ RI SDUDPRAWHEHQKN IRUHVBQWHGDWQRQV ZDV FRQGXF
7THFKQLFKHP +. 3W\ /WG +2./$6 5HIJILVWUDWLRQ 1R &RPSUHK
DQG FRQWURO SURFHGXUHYV ZHUH LQ SODFH LQ RUGHU WR HQVXUFL
GHWHFWLRQ OLPLWADBOH SURYLGHG LQ

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

7TDEOH 6XUIDFH :DWHU ORQLWRULQJ '"HWHFWLRQ /LPLWV DQG /LF

UHQFH

S+ $3+% + %
(OHFWULFDO F P6 FP P6 FP $3+3$ %
$ONDOLQLW\ PJ / PJ I$3+% %
&2' PJ / PJ / $3+9% &
% 2" PJ / PJ / $3+% %
72& PJ / PJ / $3+3% %
66 PJ / PJ / $3+%
$PPRQLD QLW PJ / PJ / $3+$ 1+ *
7.1 PJ / PJ / $3+9% 1RUJ
I1LWUDWH PJ / PJ / $3+% 12
6 XOSKDWH PJ / PJ/ 86(3%
6 XOSKLWH PJ / PJ / $3+9% 62 %
3KRVSKDWH PJ / PISB+$ 3 % )
&KORULGH PJ / PJ / 86(39%
6RGLXP PJ / PJ / 86(3% &
0J PJ |/ PJ |/ 86(3% &
&D PJ / PJ / 86(3% &
PJ / PJ / 86(3% &
) H PJ | PJ | 86(3% &
1L PJ / PJ / 86(3% $
=Q PJ | PJ |/ 86(3% $
0Q PJ / PJ / 86(3% $
&X PJ / PJ / 86(3% $
3E PJ / PJ / 86(3% $
&G PJ / PJ / 86(3% $
&ROLIRUP &F FIX P/ FIX P/ ‘ROVHFWLRQ

2LO DQG *UHDVH PJ / PJ $3+$%$ %

4% 4& S5HTXLUHPHQWYV

$00 LQ VLWX PRQLWRULQJ LQVWUXPHQWY ZHUH FKHFNHG FDO
DFFUHGLWHG XQGHU +2./$6 RU RWKHU LQWHUQDWLRQDO DFFUH
VXEVHTXHQWO\ UH FDOLEUDWHG DW WKH LQWHUYDOV DFFRUGLQJ "
DOO VWDJHV RI WKH VXUIDFH ZDWHU TXDOLW\ PRQLWRULQJ SURJL
VDOLQLW\ S+ DQG WXUELGLW\ LV FRQGXFWHG LQ WKUHH PRQWK
FRQGXFWHG DQQXDOO\ 5HVSRQVHV RI VHQVRUV DQG HOHFWUR
VWDQGDUG VROXWLRQV EHIRUH HDFK XVH &DOLEUDWLRQ IRU D
PHDVXUHPHQW DFFRUGLQJ WR WKH LQVWUXFWLRQ PDQXDO RI WK
FDOLEUDWLRQ RI ILHOG HTXLSPHQW WKH UHTXLUHPHQWYV RI WKH
PHWKRGV IRU WKH DQDO\VLVY RI ZDWHUV ZDV REVHUYHG

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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'"HFRQWDPLQDWLRQ 3URFHGXUHV

‘DWHU VDPSOLQJ HTXLSPHQW XVHG GXULQJ WKH FRXUVH RI W
GHFRQWDPLQDWHG E\ PDQXDO ZDVKLQJ DQG ULQVHG ZLWK FOHDQ
ORFDWLRQ

6DPSOLQJ ODQDIJHPHQW DQG 6XSHUYLVLRQ

$00 VDPSOLQJ ERWWOHY ZHUH ODEHOOHG ZLWK WKH VDPSOH ,'
VWDWLRQ ODERUDWRU\ QXPEHU DQG VDPSOLQJ GDWH :DWHU VD
ODERUDWRU\ IRU DQDO\VLYVY DV VRRQ DV SRVVLEOH DIWHU WKH VDP
ER[ DQG NHSW DW OHVV WKDQ f& EXW ZLWKRXW IURJHQ $0O zZDW
RI FXVWRG\ SURWRFROV DQG UHOLQTXLVKHG WR WKH ODERUDWR
E\ WKH ODERUDWRU\ 7KH ODERUDWRU\ GHWHUPLQDWLRQ ZRUNV V
ZDWHU VDPSOHYV

4XDOLW\ &RQWURO OHDVXUHV IRU 6DPSOH 7HVWLQJ
7KH VDPSOHV WHVWLQJ ZDV SHUIRUPHG E\ $/6 THFKQLFKHP +. ¢
FRQWURO SURJUDPPH ZDV SHUIRUPHG E\ WKH ODERUDWRU\

X 2QH PHWKRG EODQN DQG

X 2QH VDPSOH GXSOLFDWH

ORQLWRULQJ 5HVXOWYV

,PSDFW VXUIDFH ZDWHU TXDOLW\ PRQLWRULQJ ZDV FRQGXFWHG I
1R DGYHUVH ZHDWKHU ZDV REVHUYHG GXULQJ UHSRUWLQJ SHULR
LV VKRB IHQGL[ &

7KH VXPPDU\ RI PRQLWRULQJ WH\EXMW VHW\D LSIHHE PRWHE RWQL QJ UH
HDFK PRQLWRULQJ VWDWLRQ DQG JUDSKLFDO SUHVHQWDWLRQV |
7XUELGLW\ DW WKH PRQLWRUYSGH @ WDQERIHQBUH)IJLYHQ LQ

1R SDUWLFXODU REVHUYDWLRQVY DUH LGHQWLILHG QHDU WKH PF
SHULRG

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

7TDEOH 6XPPDU\,REDFW 6XUIDFH :DWHU ORQLWRULQJ 5HVXOWYV

S+ ! ! ! !
‘2 LQ PJ /

7TXUELGLW\ LQ 178 ! !

(OHFWULF
&RQGXFWL"
6 FP

66 LQ PJ / ! !
$ONDOLQLW
&2'LQ PJ /
%2' LQ PJ /
72& LQ PJ /

$PPRQLD QLW Q
PJ /

7.1 LQ PJ/
ILWUDWH L
6XOSKDWH LQ PJ /
6XOSKLWH I

3KRVSKRUXV LQ PJ /
&KORULGH |

6RGLXRILQ
O0DJQHVL®P L
&DOFL»P ILQ
3RWDVVIEXP
yURQJILQ
ILFNHO LQ
=LQF4ALQ
0DQJDQH¥H/
&RSSH& LQ
/HD G &1Q
&DGPLXRILQ
&ROLIRUP &

F1X P/
2LO DQG *UHDVH LQ
PJ /
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

2QH '2 HI[FHHGDQFH RI $FWLRQ /HYHO RI VXUIDFH ZDWHU TXDOLW!
UHSRUWLQJ SHULRG 7KH 1RWLILFDWLRQ RI (QYLURQPHQWDO 4XDC(
$SSHQGL[® VXPPDU\ RI WKH LQYHVWLIJDWLRQ WKH '2 HIFHHGDQF#
:DWHU 4XDOLW\ DW :0 PD\ LQYROYH WKH YDU\ RI WHPSHUDWXUH >
WKH H[FHHGDQFH LV QRW UHODWHG WR SURMHFW 1R H[FHHGDQFH
DW :0 ZHUH UHFRUGHG GXULQJ WKH UHSRUWLQJ SHULRG 1R H[FH
/HYHO RI VXUIDFH ZDWHU PRQLWRULQJ DW :0 ZHUH UHFRUGHG GX

7KH LQYHVWLJDWLRQ IRU WXUELGLW\ H[FHHGDQFH RI /LPLW /HYH
-XQH KDG EHHQ FRPSOHWHG E\ UHODWHG SDUWLHV 7KH 1RWL
/LPLWV ([FHHGDQFH L3SSHBGHPWHG LQ

7KH 6 XPPDU\ RI ,PSDFW 6XUIDFH :DWHU 4XDODWOK[FHHGDQFH DUH

SHULRG
.--.--.QFH
:0
/ILPLW
:0 $FWLR

7TDEOH 6XPPDU\,REDFW 6XUIDFH :DWHU 4XDOLW\ ([FHHGDQFH GXUlI
$FWLR
/ILPLW

SHPDUNYV

7KH LQYHVWLIJDWLRQ UHVXOWY ZLOO EH SUHVHQWHG LQ WKH UHSRUW DIWHU

HTXDO WR QRQ SURMHFW UHODWHG

SHFRPPHQGHG OLWLJDWLRQ OHDVXUH

7KH UHFRPPHQGHG VXUIDFH ZDWHU PLWLIJDWLRQ PHDVXUHV IURP

¥ &KDQQHOV ERWK WHPSRUDU\ DQG SHUPDQHQW GUDLQDJH SLSH
vDQG EDJ EDUULHUYV VKRXOG EH SURYLGHG RQ VLWH WR GLUHF

¥ 7KH RYHUDOO VORSH RI WKH VLWH VKRXOG EH NHSW WR D PLQL
RI VXUIDFH ZDWHU IORZYV

¥ 7KH GHVLJQ RI HIILFLHQW VLOW UHPRYDO IDFLOLWLHV VKRXOG
$SSHQGL[ $ RI 3UR3(&& 31 ZKLFK VWDWHY WKDW WKH UHWHFE
VHGLPHQW WUDSV VKRXOG EH PLOQXWHY XQGHU PD[LPXP IORZ

¥ $00 YHKLFOHV DQG SODQW VKRXOG EH FOHDQHG EHIRUH OHDYL
HDUWK PXG GHEULVY DQG WKH OLNH LV GHSRVLWHG E\ WKHP R

¥ &RQVWUXFWLRQ VROLG ZDVWH GHEULV DQG UXEELVK RQ VLWH
GLVSRVHG Rl SURSHUO\ WR DYRLG ZDWHU TXDOLW\ LPSDFWYV

¥ OHDVXUHV VKRXOG EH WDNHQ WR SUHYHQW WKH ZDVKLQJ DZD\
VLOW RU GHEULV LQWR DQ\ GUDLQDJH V\VWHP

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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,PSOHPHQWDWLRQ RI WKH WHPSRUDU\ VXUIDFH ZDWHU

7KH VLWH LQVSHFWLRQ DQG DXGLWV ZHUH FDUULHG RXW E\ (5 |,
(& RQ PRQWKO\ EDVLVY WR PRQLWRU WKH FRQVWUXFWLRQ SURJI
HITHFWLYHQHVV RI WHPSRUDU\ VXUIDFH ZDWHU GUDLQDJH V\VWHP
&RQGLWLRQ (3 &RQGLWLRQ DQG WKH VHFWLRQ RI WK
WKH WHPSRUDU\ VXUIDFH ZDWHU GUDL QBISHQQGLWHPH LMRE Q WV H(
HQYLURQPHQWDO VLWH LQVSHFSSRIQ ®HFRUGY DUH VKRZQ LQ

$00 FRQVWUXFWLRQ VLWH UXQRII ZRXOG EH WUHDWHG E\ VLOW
:3&2 OLFHQVHYV IURP WKH SURMHFW &RQVWUXFWLRQ VLWH UXQRII
GLVFKDUJHG WR 3LQJ <XHQ 5LYHU 7KH VXUIDFH ZDWHU PRQLWHTF
GLVFKDUJH SRLQW RI VLOW UHPRYDO IDFLOLWLHV FDQ UHIOHFW V
WKH UHSRUWLQJ SHULRG

(YHQW DQG $FWLRQ 30DQ

6KRXOG QRQ FRPSOLDQFH RI WKH FULWHULD RFFXUV/DEWHRQ LQ
VKDOO EH FDUULHG RXW

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

7TDEOH (YHQW DQG $FWLRQ 30DQ IRU :DWHU 4XDOLW\

$FWLRQ OHYHO EHLQJ H[FHHGHHESHEDWRQH) VLWX PHDVXUHPHOW\ WRWLILFDWLRQ Rt ([FHFMBEDIQ X)DFFHSWDEOH SUDFWL!

VDPSOLQJ GD\ FRQILUP ILQGLQJV

&KHFN PRQLWRULQJ IiGHBWBQGDQGRUNLQJ PHWKRGYV |

,GHQWLI\ VRXUFH V RI LPSOFQWUDFWRUTV ZRUNLQJ MHBEKRGVYLDWH

t

t

$ 3UHSDUH 1RWLILFDWLRQ RI ([FHHGDQFH

$ ,QIRUP ,(& DQG &RQWUDFWRU

$ &KHFN PRQLWRULQJ GDWD DOO SODQW

HTXLSPHQW DQG &RQWUDFWRUTV ZRUNLQJ

PHWKRGV

$ 5HSHDW PHDVXUHPHQW RQ QH[W GD\ RI

H[FHHGDQFH

$FWLRQ OHYHO EHLQJ H[F ¥ 5HSHDW LQ VLWX PHDV
PRUH FRQVHFXWLYH VDPS FRQILUP ILQGLQJV

,GHQWLI\ VRXUFH V RI
SBUHSDUH 1RWLILFDWLR
,QIRUP ,(& DQG &RQWU

&KHFN PRQLWRULQJ C
HTXLSPHQW DQG &RQW
PHWKRGV

¥ 'LVFXVV ZLWK &RQWUD
UHPHGLDO PHDVXUHYV

$ (QVXUH PLWLJDWLRQ P
LPSOHPHQWHG

$ ,QFUHDVH WKH PRQLWF
GDLO\ XQWLO QR H[FHF
OHYHO

f SHSHDW PHDVXUHPHQW
H[FHHGDQFH

SRF SRP AR Al

¥
t

t

t

t

9HULI\ 1IRWLILFDWLRQ t 6XEPLW SURSRVDO RI DGGLWLRQ!|

&KHEN PRQLWRULQJ PLWLJDWLRQ PHDVXUHV WR ,(& R
&RQWUDFWRU V ZRUNL QRWLILFDWLRQ

'LVEXVV ZLWK (7 DQG + PSOHPHQW WKH DJUHHG PLWLJD
SRVVLEOH UHPHGLDO C PHDVXUHV

SEHYLHZ WKH SURSRV f{ $PHQG SURSRVDO LI DSSURSULDYV
PHDVXUHYV

6XSHUYLVH WKH LPSC
PLWLIJDWLRQ PHDVXUH

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $X



IRUWK (DVW 1HZ 7THUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
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/LPLW /HYHO EHLQJ H[FHHGIHGESHROW LQ VLWX PHDVXUHPHWDOMW\ WRWLILFDWLRQ R¥ ([&UIHWEDFEOIFAIO\ UHYLHZ WKH ZRUNLC

VDPSOLQJ GD\ FRQILUP ILQGLQJV i

+H +H+ +H +

HTXLSPHQW DQG &RQWUDFRHYXYIRUNLGI
PHWKRGV t

t

f 'LVFXVV PLWLIDWLRQ PHDOWMHPWAREKPHDVXUHV

(& DQG &RQWUDFWRU

f (QVXUH PLWLJDWLRQ PHDVXUH DUH
LPSOHPHQWHG

5SHSHDW LQ VLWX PHDV %
FRQILUP ILQGLQJV "

,GHQWLI\ VRXUFH V RI
3UHSDUH 1RWLILFDWLER %
,QIRUP ,(& FRQWUDFW

&KHFN PRQLWRULQJ C
HTXLSPHQW DQG &RQW
PHWKRGV %

$ 'LVFXVV PLWLJDWLRQ
(& DQG &RQWUDFWRU

¥ (QVXUH PLWLJDWLRQ
LPSOHPHQWHG

/LPLW OHYHO EHLQJ H[FHI %
PRUH FRQVHFXWLYH VDPS

9HULI\ IRWLILFDWLRQ

&KHFN PRQLWRULQJ GEC
(7 DQG &RQWUDFWRU T\

'LVEXVV ZLWK (7 DQG &
SRVVLEOH UHPHGLDO C

t{ 5HYLHZ WKH SURSRVHC
PHDVXUHYV

6XSHUYLVH WKH LPSC
PLWLIJDWLRQ PHDVXUH

SAF aRP 3AF SAr

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R

+

+H

&KHFN PRQLWRULQJ GDWD 5/ XEWLWWHAOFPEHSWDEOH SUDFWLI
,GHQWLI\ VRXUFH V RI LPSOFMWQG &RQWUDFWRUTYV £RUNLRQJ) BEWKRSPNVH FRUUHEWLYH D
SUHSDUH 1RWLILFDWLR@G RILMFMWGZQWHK (7 DQG &RQWUWRAEGRY RQPKHU H[FHHGDQFH

,QIRUP ,(& DQG &RQWUDFWRRVVLEOH UHPHGLDO DRWIRQ@Y | w
&KHFN PRQLWRULQJ GOwBHYddE V&b SWRSRVHG PLWHDYWURE WR (&

SURSRVDO R PLWLJ

,PSOHPHQW WKH DJUHHG PLWL

6XSHUYLVH WKH LPSOHPHQPHDW XR® \RI

&ULWLFDOO\ UHYLHZ WKH ZRUNLC
5HFWLI\ XQDFFHSWDEOH SUDFWL|

7DNH LPPHGLDWH FRUUHFWLYH D
DYRLG IXUWKHU H[FHHGDQFH

6 XEPLW SURSRVDO R PLWLJ
PHDVXUHV WR ,(&

,PSOHPHQW WKH
PHDVXUHYV

5HVXEPLW SURSRVDOV LI
QRW XQGHU FRQWURO

6ORZ GRZQ RU WR VWRS UHOHYD(
XQWLO H[FHHGDQFH LV DEDWHG

DJUHHG PLWL

SUREO

+ $X
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

:DVWHYVY JHQHUDWHG IURP WKLV 3URMHFW LQFOXGH LQHUW FRQVW
DQRG QRQ LQHUW & ' PDWHULDOV 1RQ LQHUW & ' PDWHULDOV ZHUH
DQG SDSHU FDUGERDUG SDFNDJLQJ PDWHULDOV 6WHHO PDWHULL
DOVR JURXSHG LQWR QRQ LQHUW & ' PDWHULDOV DV WKH PDWHULD
& ' PDWHULDOV :LWK UHIHUHQFH WR UHOHYDQW KDQGOLQJ UHFRL
TXDQWLWLHYV RI GLITHUHQW W\SHV RI ZDVWH JHQHUDWHG LQ WKI
$SSHQGL]T ,

$ WRWDO RI WRQQHV RI &' PDWHULDOV ZDV UHXVHG DW DOV
/IDQGILOO GXULQJ WKH UHSRUWLQJ SHULRG 1R <DUG ZDVWH FRO
WKH UHSRUWLQJ SHULRG $ WRWDO RI WRQQHV RI JHQHUDO LU
QRQ UHF\FODEOH \DUG ZDVWH ZDV JHQHUDWHG GXULQJ WKH UHSES
JHQHUDWHG IURP WKH 3URMHFW ZHUH GLVSRVHG RI DW WKH 1(17 |/

7KH UHFRPPHQGHG ZDVWH PDQDJHPHQW PLWLIJDWLRQ PHDVXUHV
IROORZHG

$ ,PSOHPHQW D WULS WLFNHW V\VWHP WR HQVXUH WKDW WK
SURSHUO\ GRFXPHQWHG DQG YHULILHG LQ DFFRUGDQFH ZL

$ &RQFUHWH DQG PDVRQU\ VKRXOG EH XVHG DV JHQHUDO IL¢
EDUV FDQ EH XVHG E\ VFUDS VWHHO PLOOV

$ B3URSHU DUHDV VKRXOG EH GHVLJQDWHG IRU ZDVWH VHJU
VLWH FRQGLWLRQV SHUPLW

$ OD[LPLVH WKH XVH Rl UHXVDEOH VWHHO IRUPZRUN WR UHG
PDWHULDO

$ ODLQWDLQ WHPSRUDU\ VWRFNSLOHV DQG UHXVH H[FDYDWF
DQG UHLQVWDWHPHQW

$ 2Q VLWH VRUWLQJ DQG VHJUHJDWLRQ IDFLOLW\ Rl DOO W\
RI WKH EHVW SUDFWLFH LQ ZDVWH PDQDJHPHQW DQG KHQF
DOO SURMHFWY JHQHUDWLQJ FRQVWUXFWLRQ ZDVWH

$ 7KH VRUWHG SXEOLF ILOO DQG & ' ZDVWH VKRXOG EH SURSE

t (IFDYDWHG VORSH VWRFNSLOHG PDWHULDO DQG EXQG ZD(
WDUSDXOLQ XQWLO XVHG LQ RUGHU WR SUHYHQW ZLQG EO
WR UHGXFH PXGG\ UXQRII GXULQJ ZHW ZHDWKHU

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

IDQGILOO *DV ORQLWRULQJ

ORQLWRULQJ 5HTXLUHPHQW GXULQJ &RQVWUXFWLRQ

ORQLWRULQJ IRU &RQVWUXFWLRQ :RUNV

, QWULQVLFDOO\ VDIH SRUWDEOH JDV GHWHFWRUV VKRXOG EH XVH
VSDFHVY ZKLFK KDYH WKH SRWHQWLDO IRU SUHVHQFH RI [/)*
DVSK\[LDWLRQ 7KH PRQLWRULQJ HTXLSPHQW VKRXOG DODUP EF
FRQFHQWUDWLRQV RI WKH IROORZLQJ JDVHV ZHUH H[FHHGHG

X &+ ! [/RZHU ([SORVLRQ /LPLW /(/
X &2 ! DQG
X 2 E\ YROXPH

ORQLWRULQJ /RFDWLRQV

'XULQJ WKH FRQVWUXFWLRQ ZRUNV ZLWKLQ WKH 1(17 /DQGILOO (]
GHHS RU PRUH /)* FRQFHQWUDWLRQV VKRXOG EH PRQLWRUHG EH
WKH SURJUHVV RI ZRUNV I GULOOLQJ LV UHTXLUHG WKH SUREF
ZRUNLQJ SURFHGXUHYV DV VWLSXODWHG LQ (3'TfV /IDQGILOO *DV +D
VKRXOG EH VWULFWO\ DGRSWHG

7KH PRQLWRULQJ IUHTXHQF\ DQG DUHDV WR EH PRQLWRUHG \
FRPPHQFHPHQW RI JURXQGZRUNV E\ WKH 6DIHW\ 2IILFHU $00O PHD'
EH PDGH ZLWK WKH PRQLWRULQJ WXEH ORFDWHG QRW PRUH WKI
VXUIDFH ORQLWRULQJ RI HIFDYDWLRQV VKRXOG EH XQGHUWDNHQ

JRU H[FDYDWLRQ ZRUNV GHHSHU WKDQ P PHDVXUHPHQWY VKRXO(
f DW JURXQG VXUIDFH SULRU WR H[FDYDWLRQ

¥ LPPHGLDWHO\ EHIRUH DQ\ ZRUNHU HQWHUV WKH H[FDYDWLRQ

f DW WKH EHIJLQQLQJ RI HDFK ZRUNLQJ GD\ IRU WKH HQWLUH SHUL
¥ SHULRGLFDOO\ WKURXJK WKH ZRUNLQJ GD\ ZKLOVW ZRUNHUV DU
JRU H[FDYDWLRQ EHWZHHQ PP DQG P GHHS PHDVXUHPHQWYV VKI

¥ GLUHFWO\ DIWHU WKH H[FDYDWLRQ KDV EHHQ FRPSOHWHG DQG
¥ SHULRGLFDOO\ ZKLOVW WKH H[FDYDWLRQ UHPDLQV RSHQ

JRU H[FDYDWLRQV OHVV WKDQ PP GHHS PRQLWRULQJ PD\ EH R
6DIHW\ 2I1ILFHU

7KH ORFDWLRQV RI /)* PRQLWRULQJ ORFDWLRQV/ GROHQOKWHSRUWL
6LWH IRUPDWLRQ OD\RXWI SO®QGA WKKRDORXW RI /)* PRQLWRULQJ ¢
SUHVHQWH B ULHD

7TDEOH /IRFDWLRQV RI /)* ORQLWRULQJ GXULQJ UHSRUWLQJ S

BRUWLRQ $ PS' WR FS' 3ODWIRUR[FDYDWLRQ :RUNYV

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

ORQLWRULQJ (TXLSPHQW

*DV '"HWHFWRU ZDV XVHG IRU FDUU\LQJ RXW /)* PROEIOMRULQJ IRL
VXPPDULVHVY WKH HTXLSPHQW WKDW ZHUH XVHG LQ WKH /)* PRQLW
FHUWLILFDWHVS$BOSH YERZIHLQHWHFWLRQ OLPTEWEOBUH SURYLGHG L

7DEOH /Y* ORQLWRULQJ (TXLSPHQW

*DV HWHFWRS6

&2 spv sgpow (O e

7DEOH /IDQGILOO *DV ORQLWRULQJ 'HWHFWLRQ /LPLWV
PLW
&+ I(/
2
&2

(YHQW DQG $FWLRQ 30DQ ($3

6KRXOG QRQ FRPSOLDQFH RI WKH FULWHULD RFFXU DPWODORQ LQ DI
VKDOO EH FDUULHG RXW

7TDEOH $FWLRQ 30DQ IRU WKH PRQLWRULQJ GXULQJ FRQVWUXFW

$FWLRQ /HYHO 9{|QWLODWHIWUHQFKWRLG WR UHVW

6WRS ZRUNV

2[\JHQ 2
IHQ ILPLW JHYHO (YDFXDWH SHUVRQQHO SURKLELW H
,QFUHDVH YHQWLODWFRQ WR UHVWR
!
3URKLELW KRW ZRUNV
$FWLRQ /HYHO ! JOFUHDVH YHQWLODWWRQ WR UHVWR
I(/
OHWKDQH &+ 6WRS ZRUNV
(YDFXDWH SHUVRQQHO SURKLELW H
|
[LPLW /HYHO ! ,QFUHDVH YHQWLODWWRQ WR UHVWR
/(1
$SFWLRQ /:'ZYHO 9HQWLODWH WRVBHVWRUH &2
&DUERQ GLR] 6WRS ZRUNV
&2 (YDFXDWH SHUVRQQHO SURKLELW

!
/LPLW THYHO ! ,QFUHDVH YHQWLODWWRQ WR UHVWR

/(/ IRZHU ([SORVLYH /LPLW FRQFHQWUDWLRQV LQ DLU EHORZ ZKLFK WKHUH LV C
7KLV $FWLRQ /BDYWHO RLRZHW IRU UHIHUHQFH RRBIOVWVDR@XBPR@IDQRDIIWLFXODU ORI
'"HSHQGLQJ RQ WKH @BYHOVQM KRHE $FWLRQ /HYHO DW D SDUWLFXODU ORFDWLRQ ZL(

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X



IRUWK (DVW 1HZ 7THUULWRULHV 1(17 /DQGILOO ([WHQVLRQ

ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

ORQLWRULQJ 5HVXOWYV

7KH /)* PRQLWRULQJ ZDV FDUULHG RXW WZR URXQGV DW WKH EHJ

DIWHU OXQFK DW WKH ZRUNLQJ GD\V 7KH PRQLWRULQJ SHULRG
DURXQG PLQXWHYV

7KH /)* PRQLWRULQJ ZDV FRQGXFWHG DW 3RUWLRQ $ PS' WR F
&RQGXFWHG RQ ZRUNLQJ GD\V 7KH /)* PRQLWRINEQH UHVXOWYV DU

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X



IRUWK (DVW 1HZ 7THUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

7TDEOH 6 XPPDU\/RM ORQLWRULQJ 5HVXOWYV
~ ORQLWRULQJ 3DUDPHWHU V
S &rlQ  JULQ Y &2lQ  2L1Q
-_v
$XJ
$XJ
$XJ
$XJ
$XJ
$XJ
$XJ
$XJ
$XJ
$XJ

$XJ
$XJ

3BRUWLRQ $ $XJ
PS' WR $XJ
PS' 30DWIRUR,
$XJ
$XJ
$XJ
$XJ
$XJ
$XJ
$XJ
$XJ
$XJ
$XJ
$XJ
$XJ

oI ! &2
/(/ IRZHU ([SORVLYH /LPLW FRQFHQWUDWLRQV LQ DLU EHORZ ZKLFK WKHUH LV C

7KLV /LPLW /HPWO RI 2 VHW IRU UHIHUHQFH RRIOXV DRN@ XBR@®JIDQKRDUWLFXODU ORF

1R H[FHHGDQFH RI /LPLW /HYHOV RI /)* ZDV UHFRUGHG GXULQJ W|
WKHUH ZDV QR UHFRUG RI 1RWLILFDWLRQ RI (QYLURQPHQWDO
$SSHQGLI[ *

1R HIIHFW WKDW DURVH IURP WKH RWKHU VSHFLDO SKHQRPHQD D
VLWH ZDV QRWHG GXULQJ WKH FXUUHQW PRQLWRULQJ PRQWK

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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SHFRPPHQGHG OLWLJDWLRQ OHDVXUHYV

7KH UHFRPPHQGHG ODQGILOO JDV PLWLJDWLRQ PHDVXUHV IURP (,

t

6SHFLDO /)* SUHFDXWLRQV VKRXOG EH WDNHQ GXH WR FOR
HIWHQVLRQ VLWH WR H[LVWLQJ ODQGILOO WR DYRLG SRWHQ\
HISORVLRQ DVSK\[LDWLRQ WR[LFLW\

SBURPLQHQW VDIHW\ ZDUQLQJ VLIJQV VKRXOG EH HUHFWHG RC
YLVLWRUV RI /)* KD]DUGY GXULQJ HI[FDYDWLRQ ZRUNYV

1R VPRNLQJ RU EXUQLQJ VKRXOG EH SHUPLWWHG RQ VLWH
SURPLQHQW 1R VPRNLQJ DQG plR 1DNHG )ODPHVY VLIQV VKF
1R ZRUNHU VKRXOG EH DOORZHG WR ZRUN DORQH DW DQ\ V
FRQILQHG DUHDV RQ VLWH

$GHTXDWH ILUH ILJKWLQJ HTXLSPHQW VKRXOG EH SURYLGHG
&RQVWUXFWLRQ HTXLSPHQW VKRXOG EH HTXLSSHG ZLWK YHU
JURXQG LQVWDOOHG ZLWK VSDUN DUUHVWRUYV

(OHFWULFDO PRWRUV DQG H[WHQVLRQ FRUGYVY VKRXOG EH HI[S
IRU XVH RQ VLWH

f3HUPLW WR :RUN V\VWHP VKRXOG EH LPSOHPHQWHG
HOGLQJ IODPH FXWWLQJ RU RWKHU KRW ZRUNV VKRXOG EH
RUNY VA\VWHP IROORZLQJ FOHDU VDIHW\ UHTXLUHPHQWYV JL
SUHVHQFH RI TXDOLILHG SHUVRQV WR VXSHUYLVH WKH ZRUNYV
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ORQLWRULQJ 5HTXLUHPHQW

,Q RUGHU WR PRQLWRU WKH ODQGVFDSH DQG YLVXDO LPSDFW I
HITHFWLYHO\ DOO WKH VSHFLILHG DQG DIIHFWHG /&$V /5V DQ
,PSOHPHQWDWLRQ RI WKH PLWLIJDWLRQ PHDVXUHV GXULQJ FRQVW
PROQLWRUHG WKURXJK WKH UHJXODU VLWH LQVSHFWLRQ DXGLW

$00 UHOHYDQW HQYLURQPHQWDO PLWLJDWLRQ PHDVXUHV OLVWHG
O0DQXDO DQG WKHLU LPSOHPHQWDW I$SBGHMWILW XV DUH VXPPDULVHG

SHVXOW DQG 2EVHUYDWLRQ

OHDVXUHV WR PLWLJDWH WKH ODQGVFDSH DQG YLVXDO LPSDFWV G
FKHFENHG WR HQVXUH FRPSOLDQFH ZLWK WKH LQWHQGHG DLPV RI
SHULRG 7KH SURJUHVV RI WKH HQJLQHHULQJ ZRUNV DUH UHJXOL
HDUOLHVW SUDFWLFDO RSSRUWXQLWLHV IRU WKH ODQGVFDSH ZRLU

,Q RUGHU WR PRQLWRU WKH ODQGVFDSH DQG YLVXDO LPSDFW I
HITHFWLYHO\ DOO WKH VSHFLILHG DQG DIIHFWHG /&$V /5V DQ
,PSOHPHQWDWLRQ RI WKH PLWLIJDWLRQ PHDVXUHV GXULQJ FRQVW
PROQLWRUHG WKURXJK WKH UHJXODU VLWH LQVSHFWLRQ DXGLW
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7KH OLWLIJDWLRQ PHDVXUHV IRU SUHVHUYDWLRQ RI WKH FXOWXUTL
SURMHFW DUHD ZDV FRQGXFWHG EHIRUH FRPPHQFHPHQW RI FRQVY
UHTXLUHPHQW Rl 6XUYH\ 5HSRUW DQG 0DSSLQJ 5HFRUGV IRU %RX
RI * * * * * * * x » * pQG* ZLWKLQ 1(17;

7KH VXUYH\ DQG PDSSLQJ ZRUNV FDUULHG RXW RQ $XIXVW DG
RXW RQ $XIXVW FRQILUPHG WKDW ERWK ERXOGHU SDWKV %3
ERXQGDU\ bQG WKH 3URMHFW DUHD

$00 WKH DIIHFWHG JUDYHV ZLWKLQ WKH ZDVWH ERXQGDU\ KDYH

VHFWLRQ Rl WKH 3XEOLF +HDOWK DQG OXQLFLSDO 6HUYLFHV
WKH JUDYHV DV VKRZQ RQ )LJXUH DWWDFKHG WR WKH )(3 ZzDV S
- X0\ $00 WKH JUDYHV DV VKRZQ RQ )LJXUH DWWDFKHG WR

UHPRYHG DQG QR PLWLIJDWLRQ RU SUHVHUYDWLRQ PHDVXUHV LV C
7KH 6 XUYH\ 5HSRUW DQG 0DSSLQJ 5HFRUGV IRU %YRXOGHU 3DWKYV ¢

2FW ZDV YHULILHG E\ ,(& DQG VXEPLWWHG WR (3' RQ 2FW
ook ox kX * * * DQG * ZLWKLQ 1(17; ZDV FHUWLILHG
YHULILHG E\ ,(& DQG VXEPLWWHG WR (3' RQ 2FW 1R ODWI

FRPPHQFHPHQW RI FRQVWUXFWLRQ RI WKH SURMHFW LQ DFFRUGI

,PSOHPHQWDWLRQ RI WKH PLWLIJDWLRQ PHDVXUHVY VXFK DV SHUPI
SDWK DQG VHWWLQJ XS ZDUQLQJ QRWLFHV GXULQJ FRQVWUXFW
PRQLWRUHG WKURXJK WKH UHJXODU VLWH LQVSHFWLRQ DXGLW 7K
LESSHQGL[,Q FDVH RI DQ\ SUHVHQFH RI XQGLVFRYHUHG JUDYH G
$02 ZLOO EH LQIRUPHG DV VRRQ DV SRVVLEOH
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(FRORJLFDO ORQLWRULQJ

7KH SRVW WUDQVSODQWDWLRQ PRQLWRULQJ ZDV FRQGXFWHG RQ
Rl WKH DSSURYHG 7UDQVSODQWDWLRQ 3URSRVDO IRU 30DQW 6!
5HY 7KM3RVW WUDQVSODQWDWLRQ ORQLWRAILQJ DRGHY K@M 5+
WKH GHWDLOV RI UHTXLUHPHQWY PRQLWRULQJ UHVXOWV DQG \
LQVSHFWLRQ SKRWRV DUH $5GWHR &/XPPDIWLQ]HEBKHQUHSRUWLQJ SHU
QXPEHUV PHDVXUHPHQWY DQG KHDOWK FRQGLWLRQV RI WKH WU

7KH SRVW WUDQVORFDWLRQ PRQLWRULQJ KDV EHHQ FRPSOHWH
WUDQVORFDWLRQ PRQLWRULQJ ZLOO EH FRQGXFWHG LQ DFFRUGD(
7UDQVORFDWLRQ 3URSRVDO IRU WIKIRRFQQ 8 PDW KHIO\BKZDAD H D GNDOR Q

7KH GHWDLOV RI UHTXLUHPHQWY PRQLWRULQJ UHVXOWV DQG VL
WUDQVORFDWLRQ PRQLWRULQJ DQG SRVW WUDQVSODQWDWLRQ PR

7KH PLOHVWRQH RI WKH HFRORJLFDDDER®@LWRHK MRIW V¥ RSUW H VY HRIVWH
VXEPLVVLRQV DUH SURYLGHG LQ KWWSV ZZZ QHQW[ HPD FRP HS "

7DEOH OLOHVWRQH RI WKH (FRORJLFDO ORQLWRULQJ
AT
3RVW vw 1RY
WUDQVSOI Q6 "HE
ORQLWRULYY be HE
WK _DQ
WK -DQ
WK YHE
WK YHE
e 0DU
WK $SU
WK 0D\
WK -XQ
WK -X0
WK $XJ
3RVW VW$XJ $XJ
WUDQVORFDWGsRQ, g 6HS
ORQLWRU" "
ue 2F W 2FW
WK1RY 1RY
WK HF "HF
WK_DQ _DQ
WKYH E YHE
WKoDU 0DU
WK$sSU $SU
WK QD\ 0D\
WK_XQ _XQ
WK_X0 -X0
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6LWH ,QVSHFWLRQ DQG DXGLWV ZHUH FDUULHG RXW E\ (7 RQ
LPSOHPHQWDWLRQ RI SURSHU HQYLURQPHQWDO PDQDJHPHQW SUD
SURMHFW 6LWH

"HHNO\ (7 HQYLURQPHQWDO VLWH LQVSHFWLRQV ZHUH FRQGXFWHC

$XIXVW $ MRLQW HQYLURQPHQWDO VLWH LQVSHFWLRQ ZDV
RI WKH (5 WKH &RQWUDFWRU ,(& DQG WKH (7 RQ $XIXVW |
LQVSHFWLRQ UHFRUSSYSBQB LWKRIAUQM LZDV QR QRQFRPSOLDQFH UHFF
WKH VLWH LQVSHFWLRQV

ODMRU ILQGLQJV DQG UHFRPPHQGDWLRQV DUH VXPPDUL]JHG DV IRC

_ SXJIXVW
2EVHUYDWLRQ V

t JORFV DQG ILQH SDUWLFOHYV DUH IORDWLQJ RQ WKH ZD
RI WKH VLOW UHPRYDO IDFLOLW\ ZKLOH VDQG DQG VLOW
BRUWLRQ ( 7KH &RQWUDFWRU ZDV DGYLVHG WR VFKHGX
UHPRYDO IDFLOLW\ LQ 3RUWLRQ (

¥ 7KH PLIWXUH RI VLOW DQG VWDJQDQW ZDWHU LQ WKH (
SBRUWLRQ ( 7KH FRQWUDFWRU ZDV UHFRPPHQGHG WR F(

S5HPLQGHU V

t (DUWK EXQGV VDQG EDUULHUV RU DOWHUQDWLYH VKD
VLOW HQWHULQJ WKH H[LVWLQJ FKDQQHO WKURXJK WKH
ZDV DGYLVHG WR VHW XS EDUULHUV RU RWKHU PHDVXL
JHWWLQJ LQWR WKH FKDQQHO

t 7KH FRQWUDFWRU ZDV UHPLQGHG WR HQVXUH WKH VL
SURSHUO\ LQ 3RUWLRQ $ 7KH FRQWUDFWRU ZDV UHPLQ
VKRXOG EH FKHFNHG WR HQVXUH WKDW WKH\ FDQ IXQFW

_ SXJIXVW
2EVHUYDWLRQ V

¥ 7KH DFFXPXODWHG VXUIDFH UXQRII DW WKH ORZHU HOl
GLYHUWHG WR WKH VLOW UHPRYDO IDFLOLW\ IRU ZDVW!
7KH FRQWUDFWRU ZDV DGYLVHG WR SXPS RXW WKH DFF.
GLYHUW WR VLOW UHPRYDO IDFLOLW\

t 6LOW ZDV REVHUYHG LQ WKH H[LVWLQJ FKDQQHO DW 3
VKRXOG EH NHSW DzZD\ IURP VDQG VLOW DQG VXUIDFH
UHFRPPHQGHG WR FRQVWUXFW HDUWK EXQG ZLWK VK|
FKDQQHO LQ RUGHU WR SUHYHQW VXUIDFH UXQRII HQWH

¥ 7KH PL[WXUH RI VLOW VDQG URWWHQ OHDYHV DQG V
VKRXOG EH FOHDUHG RIlI DIWHU WKH UDLQIDOO 7KH FR(
WKH GULS WUD\V DIWHU WKH UDLQIDOO

¥ 2LO GUXPV LQ 6%%$ DUH REVHUYHG ZLWKRXW GULS WUD
WR WKH RLO GUXPV DQG DOO FKHPLFDO FRQWDLQHU LQ
t 7KH DFFXPXODWHG VLOW QHDU WKH IHQFLQJ LQ 3RUWLF

DQG DIWHU UDLQVWRUP 7KH FRQWUDFWRU ZDV DGYLVH!
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QHDU WKH IHQFLQJ LQ 3RUWLRQ $ DQG VHGLPHQWDWLRQ
DIWHU UDLQVWRUP

7KH DFFXPXODWHG VLOW LQ WKH VHGLPHQWDWLRQ E
UHJXODUO\ UHPRYHG HVSHFLDOO\ EHIRUH DQG DIWHU \
ZDV DGYLVHG WR FOHDU WKH DFFXPXODWHG VLOW QHD!
VHGLPHQWDWLRQ EDVLQ LQ 3RUWLRQ ( EHIRUH DQG DIW

7KH VLOW UHPRYDO IDFLOLW\ ZDV PDOIXQFWLRQHG LQ 3
RQ WKH VXUIDFH RI VLOW UHPRYDO IDFLOLW\ LQ ERWK
FROOHFWHG ZDVWHZDWHU VKRXOG XQGHUJR VXIILFLH
GLVFKDUJHG ZDVWHZDWHU VKRXOG FRPSO\ ZLWK WKH UF
7KH 4RQWUDFWRU KDV EHHQ DGYLVHG WR VWRS WKH GL\
PDOIXQFWLRQHG VLOW UHPRYDO IDFLOLW\ LPPHGLDWH:!
VWRUHG RU WUHDWHG E\ DQRWKHU VLOW UHPRYDO IDFL
VLOW UHPRYDO IDFLOLW\ LV IXQFWLRQLQJ SURSHUO\ 7t
GLVFKDUJHG ZDVWHZDWHU WR FRPSO\ ZLWK WKH UHTXLL

7TKH XQWUHDWHG ZDVWHZDWHU ZDV OHDNHG LQWR WK
FKDQQHO VKRXOG EH NHSW DzZD\ IURP XQWUHDWHG ZDV)
7KH FROQWUDFWRU ZDV DOVR UHFRPPHQGHG WR LQFUHDYV
IDFLOLW\ VR DV WR LQFUHDVH WKH FDSDFLW\ RI ZDVWHZ

5HPLQGHU V

t

7KH &RQWUDFWRU ZDV UHPLQGHG WR FKHFN VLOW UH
PDQKROHVY WR HQVXUH WKDW WKH\ FDQ IXQFWLRQ SURSH
WKLV ZHHN 7KH FRQWUDFWRU ZDV DGYLVHG WR VHDO W
VDQGEDJ EDUULHUV DORQJ WKH FKDQQHO WR VWRS V
ZDVWHZDWHU LQ WKH FKDQQHO LPPHGLDWHO\ 7KH DFF
ZDVWH LQ WKH FKDQQHO VKRXOG EH UHPRYHG 7KH
UHFRPPHQGHG WR UHYLHZ WKH GHVLJQ RI WKH VHGLPHC
VLWXDWLRQ IURP KDSSHQLQJ DJDLQ LQ WKH IXWXUH

$XIXVW
2EVHUYDWLRQ V

t

7KH HGJH RI VLWH ERXQGDU\ VKRXOG EH SURSHUO\ VF

VXUIDFH UXQRII IORZLQJ RXW RI WKH VLWH 7KH FR(
FRQVWUXFWLRQ HDUWK EXQG RU WR SURYLGH VDQGED
ERXQGDU\

(QFORVHG ELQV RU FRPSDFWLRQ XQLWYV VKRXOG EH S
ZDVWH ZLWK FKHPLFDO ZDVWH DQG FRQVWUXFWLRQ ZDV'
ZDV UHFRPPHQGHG WR SURYLGH HQFORVHG ELQV RU FRF

1500 ODEHO VKRXOG EH IL[IDWHG RQ WKH JHQHUDWRU
ZDV UHPLQGHG WR GLVSOD\ 1500 ODEHO RQ WKH JHQHUL

,PSOHPHQWDWLRQ RI VORSH SURWHFWLRQ VKRXOG EH
FROQOWUDFWRU ZDV DGYLVHG WR LPSOHPHQW VORSH Sl
HISRVHG VORSH

&KHPLFDO FRQWDLQHUV VKRXOG EH SODFHG ZLWKLQ W
FRQWUDFWRU ZDV UHPLQGHG WR SURYLGH GULS WUD\ IR
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t

7KH PLIWXUH RI VLOW DQG VWDJQDQW ZDWHU LQ WKH (
BRUWLRQ ( 7KH FRQWUDFWRU ZDV UHPLQGHG WR FOHDL

$XIXVW
2EVHUYDWLRQ V

t

7KH VORSH SURWHFWLRQ PHDVXUHV VKRXOG EH HQKDCQC
SULRU WKH UDLQIDOO DQG WKH WURSLFDO F\FORQH 71
H[SRVHG VORSH ZLWK WKH LPSHUYLRXV VKHHW DV WHPS
VXUIDFH IRU ORQJ WHUP 7KH &RQWUDFWRU ZDV DGY
SURWHFWLRQ PHDVXUH RQ WKH EDUH VORSHV LQ 3RUW
EHIRUH WKH DUULYDO RI WKH UDLQIDOO DQG WURSLFDO

$FFXPXODWHG VDQG RQ WKH RXWOHW WUD\ RI WKH VL1

VKRXOG EH UHJXODUO\ FOHDUHG RIlI 'XVWV ZHUH REVH
ZDVWHZDWHU 7KH &RQWUDFWRU ZDV DGYLVHG WR FOHD
wub\ RI WKH VLOW UHPRYDO IDFLOLW\ HVSHFLDOO\ EHI
WURSLFDO F\FORQH

1500 ODEHO VKRXOG EH IL[DWHG RQ WKH JHQHUDWRU |
ZDV UHPLQGHG WR GLVSOD\ 1500 ODEHO RQ WKH JHQHUL

'ULS WUD\ VKRXOG EH SURYLGHG IRU WKH DLU FRPSUHV
ZDV UHPLQGHG WR SURYLGH GULS WUD\ IRU WKH DLU FR

"XVW\ VWRFNSLOHV VKRXOG EH FRYHUHG ZLWK LPSHU)\
WURSLFDO F\FORQH 7KH &RQWUDFWRU ZDV UHPLQGHG W
LPSHUYLRXVY VKHHW SULRU WKH UDLQIDOO DQG WURSLFEL

$FFXPXODWHG VLOW LQ WKH VHGLPHQWDWLRQ EDVLQ V
SULRU UDLQIDOO DQG WURSLFDO F\FORQH 7KH &RQWUDF
WKH VDQG DQG VLOW LQ WKH VHGLPHQWDWLRQ EDVLQ
UDLQIDOO DQG WURSLFDO F\FORQH

7KH FKDQQHO LQ 3RUWLRQ ( VKRXOG EH SURSHUO\ SD
VDQG RU VLOW FDQ EH UHJXODUO\ UHPRYHG 7KH &RQWU
VXUIDFH Rl WKH FKDQQHO LQ 3RUWLRQ (

5HPLQGHU V

t 7KH & RQWUDFWRU ZDV UHPLQGHG WR FKHFN WKH FRQG!
VHGLPHQWDWLRQ EDVLQ DQG FKDQQHO WR HQVXUH WKE

WKH DUULYDO RI UDLQIDOO DQG WURSLFDO F\FORQH
JHQHUDO VLWH LQVSHFWLRQ RQ $XIXVW ZHUH FRQGXFW]

'HSDUWPHQW 5HJLRQDO 2IILFH 1RUWK (3" 51*
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6XPPDU\ RI ORQLWRULQJ ([FHHGDQFH

$LU 4XDOLW\ 1RLVH /DQGILOO *DV ORQLWRULQJ

1R H[FHHGDQFH Rl WKH $FWLRQ /HYHOV DQG /LPLW /HYHO ZHUH U
VWDWLRQV GXULQJ WKH UHSRUWLQJ SHULRG 7KH 1RWLILFDWL
([FHHGDQFH LV SSESHQ®IHG LQ

6XUIDFH :DWHU 4XDOLW\ ORQLWRULQJ

2QH '2 HI[FHHGDQFH RI WKH $FWLRQ /HYHO ZDV UHFRUGHG DW 6Xl|
40 /RFDWLRQ :0 GXULQJ WKH UHSRUWLQJ SHULRG 7KH H[FHHGD
WKH LOQYHVWLIJDWLRQ 1R H[FHHGDQFH RI /LPLW /HYHO RI VXUIDFH
GXULQJ WKH UHSRUWLQJ SHULRG 1R H[FHHGDQFH RI WKH $FWLRC
6XUIDFH :40 /RFDWLRQ :0 GXULQJ WKH UHSRUWLQJ SHULRG 7KH
4XDOLW\ /LPLWV ([FHHGD (S HY GUHVHQWHG LQ

7KH LQYHVWLJDWLRQ IRU WXUELGLW\ H[FHHGDQFH RI /LPLW /HYHO
-XQH KDG EHHQ FRPSOHWHG E\ UHODWHG SDUWLHV ,Q VXPPDU
ZDWHU FDXVHG IURP PXOWL SRWHQWLDO VRXUFHV ZKLOH WKH UX¢
.HQJ 6KDQ 5RDG LV WKH PDMRU VRXUFH LQFOXGLQJ UXQRII IURP ([
GLVFKDUJH ZDWHU IURP WKH VLOW UHPRYDO IDFLOLWLHV DW 3RUW
QHDU WKH HQWUDQFH RI 3RUWLRQ ( UXQRII IURP ZHLJKWLQJ SOT
QHDU :R .HQJ 6KDQ 6KXL 1JDX 7VR HWF +HQFH WKH SURMHFW
KLJK WXUELGLW\ PXGG\ ZDWHU 7R PLQLPLVH WKH SRWHQWLDO L!
SURMHFW WKH IXUWKHU PLWLJDWLRQ PHDVXUHV DQG HQKDQFHP
GUDLQDJH V\VWHP ZHUH DGYLVHG WR LPSOHPHQW E\ FRQWUDFWR
4XDOLW)\ /LPLWV ([FHHGD GSSHQ GIUHVHQWHG LQ

6XPPDU\ Rl (QYLURQPHQWDO 1RQ FRPSOLDQFH

1R QRQ FRPSOLDQFH HYHQW ZDV UHFRUGHG GXULQJ WKH UHSRUWI

6XPPDU\ Rl (QYLURQPHQWDO &RPSODLQW

2QH &RPSODLQW UHFHLYHG IURP (3' 51* RQ $XJXVW ZDV UHFR
SHULRG 7KH FRPSODLQW RQ  -XQH HQTXLU\ RQ -XQH
ZHUH LQYHVWLJDWHG E\ UHODWHG SDUWLHV

(QYLURQPHQWDO &RPSODLQW RQ $XJIXVW

7KH FRPSODLQW DERXW WKH ZDWHU DVSHFW ZDV UHFHLYHG E\ (7 F
51* HPDLO 7KH PDLQ FRQWHQW RI WKH FRPSODLQW PHQWLRQHG |
S5LYHU *DQJHV *5 ‘DWHU 4XDOLW\ ORQLWRULQJ 3RLQW IURP

LQYHVWLIJDWLRQ WKH PXGG\ ZDWHU FDXVHG IURP PXOWL SRWHOQ\
ER[ FXOYHUW XQGHU WKH :R .HQJ 6KDQ 5RDG LV WKH PDMRU VRXL
FKDQQHO QHDU 3RUWLRQ ( GLVFKDUJH ZDWHU IURP WKH VLOW U
SURMHFW UXQRII IURP EUDQFK QHDU WKH HQWUDQFH RI 3RUWLR
1(17 /IDQGILOO QDWXUDO VWUHDP QHDU :R .HQJ 6KDQ 6KXL 1JDX
LV D SDUW RI IDFWRU FDXVLQJ WKH KLJK WXUELGLW\ PXGG\ ZDWH
FRQVWUXFWLRQ UXQRIlI IURP WKH SURMHFW WKH IXUWKHU PLWLJ
WHPSRUDU\ VXUIDFH ZDWHU GUDLQDJH V\VWHP ZHUH DGYLVHG WR
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IRUWK (DVW 1HZ 7THUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

(OYLURQPHQWDO &RPSODLQW RQ -XQH

7KH FRPSODLQW DERXW WKH ZDWHU DVSHFW ZDV UHFHLYHG E\ (7 |
51* HPDLO 7KH PDLQ FRQWHQW RI WKH FRPSODLQW PHQWLRQHG
/LQ 0D +DQJ ,QWHUQDWLRQDO %ULGJH RQ 0D\ ,Q VXPPDU\ RI
ZDWHU DSSHDUHG FULPVRQ FRORXU ZLWK EXEEOHV D\ WKH /0+ 23
7KH FRORXU DQG SDWWHUQ RI SROOXWDQW ZDWHU LV GLIITHUHQW |
ORFDWLRQ :0 +HQFH WKH SURMHFW LV QRW WKH PDMRU VRXUTF
PLQLPLVH WKH SRWHQWLDO LPSDFW RI WKH SURMHFW WKH HQKDC
ERXQGDU\ ZHUH DGYLVHG WR LPSOHPHQW E\ FRQWUDFWRU

(QYLURQPHOWDO (QTXLU\ RQ -XQH

7KH HQTXLU\ DERXW WKH ZDWHU DVSHFW ZDV UHFHLYHG E\ (7 RQ
51* HPDLO 7KH PDLQ FRQWHQW RI WKH HQTXLU\ PHQWLRQHG WKH I
*DQJHV *5 :DWHU 4XDOLW\ ORQLWRULQJ 3RLQW IURP (3" ,Q VXP
PXGG\ ZDWHU FDXVHG IURP PXOWL SRWHQWLDO VRXUFHV ZKLOH W
WKH :R .HQJ 6KDQ 5RDG LV WKH PDMRU VRXUFH LQFOXGLQJ UXQRII
( GLVFKDUJH ZDWHU IURP WKH VLOW UHPRYDO IDFLOLWLHV DW
EUDQFK QHDU WKH HQWUDQFH RI 3BRUWLRQ ( UXQRII TURP ZHLJKYV
VWUHDP QHDU :R .HQJ 6KDQ ©6KXL 1JDX 7VR HWF +HQFH WKH SUF
WKH KLJK WXUELGLW\ PXGG\ ZDWHU 7R PLQLPLVH WKH SRWHQWLD
SURMHFW WKH IXUWKHU PLWLIJDWLRQ PHDVXUHY DQG HQKDQFHP
GUDLQDJH VA\VWHP ZHUH DGYLVHG WR LPSOHPHQW E\ FRQWUDFWR

7TKH FXPXODWLYH VWDWLVWLFVY RQ HQYLURQPEQMW DO FRPSODLQWYV

7TDEOH &XPXODWLYH 6WDWLVWLFV RQ (QYLURQPHQWDO &RPSOD

$XJ

$FFXPXODWH

Rl SURMHFW
SHPDUNYV

HQWDO
QWV

HTXDO WR QRQ SURMHFW UHODWHG DIWHU WKH LQYHVWLJDWLRQ

HTXDO WR WKH LQYHVWLIJDWLRQ UHVXOWYV ZLOO EH SUHVHQWHG LQ WKH UHSRUW DIWHU

&XPXODWLYH FRPSODLQW HQTXLU\ ORJ 6XPPDULHV Rl FRPSODLC
FRPSODLQW UHSRUWWDSHQSWHBHQWHG LQ

6XPPDU\ RI (QYLURQPHQWDO 6XPPRQV DQG 6XFFHVVIXC

1R VXPPRQV DQG VXFFHVVIXO SURVHFXWLRQ ZHUH UHFHLYHG GXU|

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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 PSOHPHQWDWLRQ 6WDWXV RQ (QYLURQPHQWDO

*HQHUDO
7KH &RQWUDFWRU KDV JHQHUDOO\ LPSOHPHQWHG SDUW RI HQYL

UHTXLUHPHQWY DV VWDWHG LQ WKH (,$ 5HSRUW WKH (3 DQG (
GRFXPHQWY 7KH LPSOHPHQWDWLRQ VWDWXV GXUL¥YBSSWEBELJHSRUYV

7THPSRUDU\ 6 XUIDFH :DWHU 'UDLQDJH 6\VWHP 76:'6

7KH HITHFWLYHQHVV RI WKH 76:'6 LV NHHSLQJ UHYLHZLQJ DQG LPS
RI WKH 76:'6 LV SUSIYSIHOWGLE 4 Q

+\GURVHHGLQJ

7KH LPSOHPHQWDWLRQ RI K\GURVHHGLQJ DW WKH VLWH ERXQG
FRQWUDFWRU 7KH OD\RXW RI LPSOHPHQWDWSERARRIALK\GURVHHGLQ

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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.H\ ,VVXHV IRU WKH &RPLQJ ORQWK

"RUNV WR EH XQGHUWDNHQ IRU WKH FRPLQJ PRQLWRULQJ S
'"HWDLOHG FRQVWUXFWLRQ DFWLYLWLHYSBEQAEARFDWLRQV DUH

D$ E] oo} JvP v pvo} JvPU ]38 8E ((] 8§ WYES]}v U~ 38} o8 Ev
W Eu v v ]88 }((] OQpupv 38]1}v A}YEIe A]SZ %}pE]JVP }( }v E § 3§ W}IE:

NS o E v § WYES]}v 7 iri
/veS 00 S]}v }( % CEu v v§ (v JvP § W}ES]}v U i~ 0
NS (3EuU S)tv 8 WIES]Iv 7 i
dE ( oo]vP § W}ES]}v iri ~ 0

SRWHQWLDO HQYLURQPHQWDO LPSDFWV DULVLQJ IURP WKH DE
DVVRFLDWHG ZLWK DLU TXDOLW\ FRQVWUXFWLRQ QRLVH ZDWI|
JDV PRQLWRULQJ ODQGVFDSH DQG YLVXDO FXOWXUDO KHULWI

ORQLWRULQJ 6FKHGXOH IRU WKH 1H[W ORQWK
7KH WHQWDWLYH VFKHGXOH Rl HQYLURQPHQWDO PRQLWRULC
SUHVHQWSISHOQGL[ &

&RQVWUXFWLRQ 3URJUDPPH IRU WKH 1H[W ORQWK
7KH PRVW XSGDWHG FRQVWUXFWLRQ SURJUBBBHQRU[VWKH 3URN

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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KU KU 763 LPSDFW PRQLWRULQJ ZDV FDUULHG RXW LQ WHK
ILPLW /HMHHA GDQFH IRU KU KU 763 LPSDFW PRQLWRULQJ Z|
SHULRG

&RQVWUXFWLRQ QRLVH PRQLWRULQJ ZDV FDUULHG RXW LQ WHK
/IHYHO H[FHHGDQFH DW 10 D 10 D ZDV UHFRUGHG GXULQJ WKH

6LWH FOHDUDQFH RI IXWXUH ODQGILOOLQJ DUHD LV LQ SURJI
PRQLWRULQJ ERUHKROHYV ZLOO EH LQVWDOOHG DIWHU WKH VLV
7KH WDUJHW FRPPHQFHPHQW SHULRG RI JURXQGZDWHU PRQI
JURXQGZDWHU PRQLWRULQJ LV UHTXLUHG EHIRUH WKH FRPSOl
ODQGILOOLQJ DUHD

2QH '2 H[FHHGDQFH RI WKH $FWLRQ /HYHO ZDV UHFRUGHG DW 6’
40 /RFDWLRQ :0 GXULQJ WKH UHSRUWLQJ SHULRG ,Q VXPPDU
H[FHHGDQFH LQ $FWLRQ /HYHO RI 6XUIDFH :DWHU 4XDOLW\ DW
WHPSHUDWXUH XQGHU WKH KRW ZHDWKHU 7KHUHIRUH WKH HJ
1R HIFHHGDQFH RI /LPLW /HYHO RI VXUIDFH ZDWHU TXDOLW\ DV
UHSRUWLQJ SHULRG 1R H[FHHGDQFH RI WKH $FWLRQ DQG /LPLYV
40 /RFDWLRQ :0 GXULQJ WKH UHSRUWLQJ SHULRG

7KH LQYHVWLIJDWLRQ IRU WXUELGLW\ HIFHHGDQFH RI /LPLW /H
RQ -XQH KDG EHHQ FRPSOHWHG E\ UHODWHG SDUWLHV ,Q
WKH PXGG\ ZDWHU FDXVHG IURP PXOWL SRWHQWLDO VRXUFHYV Z
XQGHU WKH :R .HQJ 6KDQ 5RDG LV WKH PDMRU VRXUFH LQFOXGI
QHDU 3RUWLRQ ( GLVFKDUJH ZDWHU IURP WKH VLOW UHPRYI
SURMHFW UXQRII IJURP EUDQFK QHDU WKH HQWUDQFH RI 3RUWL
RI 1(17 /DQGILOO QDWXUDO VWUHDP QHDU :R .HQJ 6KDQ 6KXI
SURMHFW LV D SDUW RI IDFWRU FDXVLQJ WKH KLJK WXUELGLW\
LPSDFW RI FRQVWUXFWLRQ UXQRII TURP WKH SURMHFW WKH
HOQOKDQFHPHQW RI WKH WHPSRUDU\ VXUIDFH ZDWHU GUDLQDJH V
E\ FRQWUDFWRU

/IDQGILOO *DV ORQLWRULQJ ZDV FDUULHG RXW LQ WKH UHSRUYV
/IHYHOV RI /)* ZzZDV UHFRUGHG GXULQJ WKH UHSRUWLQJ SHULRG

,Q WHUPV RI FXOWXUDO KHULWDJH LPSOHPHQWDWLRQ RI WKH |
IHQFLQJ WR SURWHFW WKH ERXOGHU SDWK DQG VHWWLQJ XS
SKDVH RI WKH B3URMHFW KDV EHHQ PRQLWRUHG WKURXJK WKH
UHSRUWLQJ SHULRG $00 WKH PLWLJDWLRQ PHDVXUHV DUH LQ

SRVW WUDQVSODQWDWLRQ PRQLWRULQJ ZDV FDUULHG RXW L
PHDVXUHPHQWY DQG KHDOWK FRQGLWLRQV RI WKH WUDQVSODAC

JRXU HQYLURQPHQWDO VLWH LQVSHFWLRQV ZHUH FDUULHC
5HFRPPHQGDWLRQV RQ PLWLIJDWLRQ PHDVXUHV IRU 3HUPLW
&RQWUDFWRU IRU UHPHGLDWLQJ WKH GHILFLHQFLHY LGHQWLILI

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + §X
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2QH &RPSODLQW UHFHLYHG RQ $XJXVW ZDV UHFRUGHG GX
FRPSODLQW RQ -XQH HQTXLU\ RQ  -XQH FRPSODLQW
LQYHVWLIJDWHG E\ UHODWHG SDUWLHYV

(OYLURQPHOWDO &RPSODLQW RQ $XJIXVW

7KH FRPSODLQW DERXW WKH ZDWHU DVSHFW ZDV UHFHLYHG E\
(3" 51* HPDLO 7KH PDLQ FRQWHQW RI WKH FRPSODLQW PHQWL
REVHUYHG DW 5LYHU *DQJHV *5 :DWHU 4XDOLW\ ORQLWRULQJ
RI WKH LQYHVWLIJDWLRQ WKH PXGG\ ZDWHU FDXVHG IURP PXOV
IURP WKH ER[ FXOYHUW XQGHU WKH :R .HQJ 6KDQ 5RDG LV WKF
IURP ([LVWLQJ FKDQQHO QHDU 3RUWLRQ ( GLVFKDUJH ZDWHU
SRUWLRQ ( RI WKH SURMHFW UXQRII TURP EUDQFK QHDU WKF
IURP ZHLJKWLQJ SOD]D RI 1(17 /DQGILOO QDWXUDO VWUHDP Q
7VR HWF +HQFH WKH SURMHFW LV D SDUW RI IDFWRU FDXVLQ
PLQLPLVH WKH SRWHQWLDO LPSDFW RI FRQVWUXFWLRQ UXQRII
PHDVXUHYVY DQG HQKDQFHPHQW RI WKH WHPSRUDU\ VXUIDFH =
DGYLVHG WR LPSOHPHQW E\ FRQWUDFWRU

(OYLURQPHOWDO &RPSODLQW RQ -XQH

7KH FRPSODLQW DERXW WKH ZDWHU DVSHFW ZDV UHFHLYHG E\
(3' 51* HPDLO 7KH PDLQ FRQWHQW RI WKH FRPSODLQW PHQW.L
REVHUYHG DW /LQ 0D +DQJ ,QWHUQDWLRQDO %ULGJH RQ 0
LQYHVWLIJDWLRQ WKH SROOXWDQW ZDWHU DSSHDUHG FULPVRQ
ORQLWRULQJ 3RLQW IURP (3' 7KH FRORXU DQG SDWWHUQ RI Si
UXQRII DW VXUIDFH :40 PRQLWRULQJ ORFDWLRQ :0 +HQFH WKH
FDXVLQJ WKH SROOXWDQW ZDWHU 7R PLQLPLVH WKH SRWH
HQKDQFHPHQW RI PLWLJDWLRQ PHDVXUHV DW QRUWK ERXQGD!
FRQWUDFWRU

(OYLURQPHOWDO (QTXLU\ RQ -XQH

7KH HQTXLU\ DERXW WKH ZDWHU DVSHFW ZDV UHFHLYHG E\ (7
(3" 51* HPDLO 7KH PDLQ FRQWHQW RI WKH HQTXLU\ PHQWLRC
REVHUYHG DW 5LYHU *DQJHV *5 :DWHU 4XDOLW\ ORQLWRULQJ
RI WKH LQYHVWLIJDWLRQ WKH PXGG\ ZDWHU FDXVHG IURP PXOV
IURP WKH ER[ FXOYHUW XQGHU WKH :R .HQJ 6KDQ 5RDG LV WKF
IURP ([LVWLQJ FKDQQHO QHDU 3RUWLRQ ( GLVFKDUJH ZDWHU
SRUWLRQ ( RI WKH SURMHFW UXQRII IJURP EUDQFK QHDU WKHF
I[URP ZHLJKWLQJ SOD]D RI 1(17 /IDQGILOO QDWXUDO VWUHDP Q
7VR HWF +HQFH WKH SURMHFW LV D SDUW RI IDFWRU FDXVLQ
PLQLPLVH WKH SRWHQWLDO LPSDFW RI FRQVWUXFWLRQ UXQRII
PHDVXUHYVY DQG HQKDQFHPHQW RI WKH WHPSRUDU\ VXUIDFH =
DGYLVHG WR LPSOHPHQW E\ FRQWUDFWRU

1R QRQ FRPSOLDQFH HYHQW ZDV UHFRUGHG GXULQJ WKH UHSR

1R QRWLILFDWLRQ RI VXPPRQV DQG SURVHFXWLRQ ZDV UHFHLY

7KH (7 ZLOO NHHS WUDFN RQ WKH (0 $ SURJUDPPH WR HQVXUH
UHTXLUHPHQWY DQG WKH SURSHU LPSOHPHQWDWLRQ RI DOO Qt
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J)LIXUH /RFDWLRQ RI WKH 3URMHEF\
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J)LIXUH ,PSDFW $LU 4XDOLW\ 1RLV
4AXDOLW\N ORQLWRULQJ /RFDWLRQV
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JLIXUH /DQGILOO *DV ORQLWRULQ.
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IRUWK (DVW 1HZ 7THUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
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$SSHQGL[ $ &ROQOVWUXFWLRQ 3URJUI
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IRUWK (DVW 1HZ 7THUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

$SSHQGL[ % 3URMHFW 2UJDQL]D
ODQDJHPHQW 6WUXFWXUH

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + g



\4

Project Proponent (EPD
Environmental Infrastructur
Divisior)

EPD
(EIAO Athority including
Environmental Assessment
Division and Environmental
Compliance Division)

v

U%0}C E[* Z % &

(ER)
(Arup)

(V)3
(753

A

\ 4

Contractor
(Veaolia)

A

A A A

Independent Environmental
Checker (IEC)
(Meinhardt)

A\ 4

Environmental Team
(Aurecor)

A

A

Notes:
EPD- Environmental Protection Department

Arup tOve Arup & Partners Limited

Veolia- Veolia Environmental Services Hong Kong Limited

Meinhardt - Meinhardt Infrastructure And Environment Limited

Aurecon- Aurecon Hong Kong Limited

A

Line of Communication




IRUWK (DVW 1HZ 7THUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

$SSHQGL[ & ORQLWRULQJ 6FKHGXC
ORQWK 1H[W ORQWK

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + g



Date: 16 July 2023

Impact Monitoring Schedule for NENT Landfill Extension (August 2023) (version 1.0)

Sun Mon Tue Wed Thur Fri Sat
5 2 3 4 5
Air quality monitoring at AM1,
AM2 and AM3
Noise monitoring at NM1a and
NM2a
Surface water quality monitoring
at WM1 and WM2
6 7 8 9 10 11 12
Air Quality monitoring at AM1 Air Quality monitoring at AM2
and AM3
Noise monitoring at NM1a and
NM2a
13 14 15 16 17 18 19
Air quality monitoring at AM1,
AM2 and AM3
Noise monitoring at NM1a and
NM2a
20 21 22 23 24 25 26
Air quality monitoring at AM1,
AM2 and AM3
Noise monitoring at NM1a and
NM2a
27 28 29 30 31 1 2
Air quality monitoring at AM1, Air quality monitoring at AM1,
AM2 and AM3 AM2 and AM3
Noise monitoring at NM1a and
NM2a
Remark:

1. The schedule is tentative only and would be subject to changes due to unforeseen circumstances.
2. Air quality monitoring includes 1-hour TSP and 24-hour TSP monitoring at AM1, AM2 and AM3 (Ref.: Table 3.1 of the approved EM&A Manual).
3. Noise monitoring includes 30-minute construction noise monitoring at NM1a and NM2a (Ref.: Table 4.1 of the approved EM&A Manual).

4. Surface water quality monitoring includes in-situ measurement and water sampling for laboratory analysis at WM1 and WM2 (Ref.: Table 5.5 and Section 5.5.6 of the approved EM&A Manual).




Date: 16 July 2023

Impact Monitoring Schedule for NENT Landfill Extension (September 2023) (version 1.0)

9-2023
Sun Mon Tue Wed Thur Fri Sat
28 29 30 31 1 2
Air quality monitoring at AM1,
AM2 and AM3

3 4 5 6 7 8 9

Air quality monitoring at AM1,

AM2 and AM3
Noise monitoring at NM1a ang
NM2a
Surface water quality monitorin
at WM1 and WM2
10 11 12 13 14 15 16
Air quality monitoring at AM1,
AM2 and AM3
Noise monitoring at NM1a anq
NM2a
17 18 19 20 21 22 23
Air quality monitoring at AM1,
AM2 and AM3
Noise monitoring at NM1a and
NM2a
24 25 26 27 28 29 30
Air quality monitoring at AM1,
AM2 and AM3
Noise monitoring at NM1a ang
NM2a

1 2 3
Remark:

1. The schedule is tentative only and would be subject to changes due to unforeseen circumstances.
2. Air quality monitoring includes 1-hour TSP and 24-hour TSP monitoring at AM1, AM2 and AM3 (Ref.: Table 3.1 of the approved EM&A Manual).
3. Noise monitoring includes 30-minute construction noise monitoring at NM1a and NM2a (Ref.: Table 4.1 of the approved EM&A Manual).
4. Surface water quality monitoring includes in-situ measurement and water sampling for laboratory analysis at WM1 and WM2 (Ref.: Table 5.5 and Section 5.5.6 of the approved EM&A Manual).




IRUWK (DVW 1HZ 7THUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + $XIXVW

$SSHQGL[ ' &DOLEUDWLRQ &HUWLIL]

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + g
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aurecon

HIVOL SAMPLER CALIBRATION DATA SHEET (TSP)

Site Information

Location: | Representative Forfung Lo gy 1y AML  |Date: 06-Jul-2023
Hang
Serial No: 1105 Model: TE-5170X |Operator: Andy Li
Ambient Condition
Actual Pressure during Calibration (P ) 7540 Actgal Temperature during 2040
(mm Hg): Calibration (T ,) (deg K):
Calibration Orifice
Model: TE-5025A Slope (m): 2.10188
Serial No.: 4166 Intercept ( bo): -0.35800
Calibration Due Date: 19-Jun-24 Corr. Coeff: 0.99998
Calibration Data
Plate or "H,O Qa, X-Axis I, CFM IC, Y-Axis
Test # (in) (m®min) (chart) (corrected)
18 12.60 1.865 52.0 52.18
13 10.20 1.695 46.0 46.16
10 8.00 1.521 42.0 42.14
7 5.00 1.238 34.0 34.12
5 3.00 0.997 26.0 26.09
Sampler Calibtation Relationship (Qa on x-axis, IC on y-axis)
m= 29.3019 b= -2.7348 Corr. Coeft 0.9985
Calculations

Qa=1/mZ€" « ED*PPRsd*(Taid T)- bl
IC = I*(Sart (PPsid*(Tsid Ta)

Qa = actual flow rate

IC = corrected chart response
| = actual chart response

m, = calibrator slope

b, = calibrator intercept

62.00
52.00
42.00
32.00
22.00

12.00

m = sampler slope

b = sampler intercept

Tsw= 298 deg K

Psig= 760 mm Hg

T, = actual temperature during calibration (dec
P, = actual pressure during calibration (mm Hg)

Flow Rate Chart

R2=10.997

Actual Chart Response (IC)

0.000  0.200

0.400

Checked b Tandy Tse
Senior Consultaj

0.600 0.800  1.000

Standard Flow Rate
(m¥min)

1.200

1.400

Date:

1.600 1.800 2.000

A

06-Jul-2023




aurecon

HIVOL SAMPLER CALIBRATION DATA SHEET (TSP)

Site Information

Location: | Representative ForHeung g p. AM2  |Date: 06-Jul-2023
Yuen Wai
Serial No: 1106 Model: TE-5170X |Operator: Andy Li
Ambient Condition
Actual Pressure during Calibration (P ) 7540 Actual Temperature during 2040
(mm Hg): ) Callibration (T ,) (deg K): :
Calibration Orifice
Model: TE-5025A Slope (m): 2.10188
Serial No.: 4166 Intercept ( bo): -0.35800
Calibration Due Date: 19-Jun-24 Corr. Coeff: 0.99998
Calibration Data
Plate or "H,O Qa, X-Axis I, CFM IC, Y-Axis
Test # (in) (m®min) (chart) (corrected)
18 12.00 1.824 61.0 61.21
13 10.30 1.702 55.0 55.19
10 8.00 1.521 48.0 48.16
7 5.20 1.259 41.0 41.14
5 3.00 0.997 33.0 33.11
Sampler Calibtation Relationship (Qa on x-axis, IC on y-axis)
m= 32.9874 b= -0.4203 Corr. Coeft 0.9946
Calculations

Qa=1/mZ€" « ED*PPRsd*(Taid T)- bl
IC = I*(Sart (PPsid*(Tsid Ta)

Qa = actual flow rate

IC = corrected chart response
| = actual chart response

m, = calibrator slope

b, = calibrator intercept

72.00
62.00
52.00
42.00
32.00
22.00
12.00

m = sampler slope

b = sampler intercept
Tsig= 298 deg K

Psig= 760 mm Hg

T, = actual temperature during calibration (dec
P, = actual pressure during calibration (mm Hg)

Flow Rate Chart

R2?=0.9892

Actual Chart Response (IC)

0.000  0.200

Checked b Tandy Tse
Senior Consultaj

0.400

0.600

0.800

1.000 1.200 1.400

Standard Flow Rate

(m¥/min)

1.600

Date:

1.800 2.000

A

06-Jul-2023




aurecon

HIVOL SAMPLER CALIBRATION DATA SHEET (TSP)

Site Information

Location: Representative For Wo | g0 1y AM3  |Date: 06-Jul-2023
Keng Shan Tsuen
Serial No: 1856 Model: TE-5170X |Operator: Andy Li
Ambient Condition
Actual Pressure during Calibration (P ) 7540 Actual Temperature during 2040
(mm Hg): ) Callibration (T ,) (deg K): :
Calibration Orifice
Model: TE-5025A Slope (m): 2.10188
Serial No.: 4166 Intercept ( bo): -0.35800
Calibration Due Date: 19-Jun-24 Corr. Coeff: 0.99998
Calibration Data
Plate or "H,O Qa, X-Axis I, CFM IC, Y-Axis
Test # (in) (m®min) (chart) (corrected)
18 12.70 1.872 54.0 54.18
13 10.40 1.710 50.0 50.17
10 8.10 1.529 44.0 44.15
7 5.20 1.259 36.0 36.12
5 3.10 1.011 29.0 29.10
Sampler Calibtation Relationship (Qa on x-axis, IC on y-axis)
m= 29.5749 b= -0.9086 Corr. Coeft 0.9995
Calculations

Qa=1/mZ€" « ED*PPRsd*(Taid T)- bl
IC = I*(Sart (PPsid*(Tsid Ta)

Qa = actual flow rate

IC = corrected chart response
| = actual chart response

m, = calibrator slope

b, = calibrator intercept

62.00
52.00
42.00
32.00
22.00

12.00

m = sampler slope

b = sampler intercept
Tsig= 298 deg K

Psig= 760 mm Hg

T, = actual temperature during calibration (dec
P, = actual pressure during calibration (mm Hg)

Flow Rate Chart

R2 = 0.999

Actual Chart Response (IC)

0.000  0.200

0.400

Checked b Tandy Tse
Senior Consultaj

0.600 0.800 1.000 1.200  1.400

Standard Flow Rate
(m¥min)

Date:

1.600 1.800 2.000

A

06-Jul-2023




Ly i Website wew aculybkcom

= Unl E 12/F, Ford Glory Plaza
QN 3739 Wing Hong Slreel,

Cheung Sha Wan, Kewloon

ACUITY

SUSTAINABILITY
CONSULTING HIMITED

“ Tei : (B52) 2698 6633
Fax . [B52) 26589380

Sibata LD-5R K-Factor Verification Test by Total Suspended Particulates HVS Test Report

Verification Test Date: 3-Dec-22 to 4-Dec-22
Next Verification Test Date:  2-Dec-23

Unit-under-Test- Model No. Sibata LD-5R

Unit-under-Test Serial No. 0Z4545

Qur Report Refrence No. RPT-22-HVS-0026
Calibration Location: AM2, Located near the Leachate Treatment Works within the NENT Landfill
Standard Equipment Information
Verification Equipment Type T
Standard Equipment Model No. TE-5170X  TE-5025A
Equipment serial no. MEFC 1106 3465
Last Calibration Date 1-Dec-22 28-Jun-22
Next Calibration Date 31-Jan-23 27-Jun-23
Dust
ey Time K-Factor M?;;?E;) Total Concentration
Verification Date Cotnis TSP Sample | (ug/m3), (C)
Test No. 1D No.
Start-time | End-time Elapsed e %-aX1s e ¥ axis
{11 min) (X=C/R) :
1 3/12/2022 194.73 198.08 201.00 0.00120 51 10251 R222043/1 61
2 3/12/2022 198.08 201,27 191.40 0.00102 34 6444 R222043/2 34
3 3/12/2022 201.27 204.35 184.80 0.00111 44 8193 R222043/3 49
4 4/12/2022 252.37 255.36 179.40 0.00122 55 9927 R222044/1 67
5 471212022 255.38 258.38 180.00 0.00120 52 9360 R222044/2 62
6 4/12/2022 258.38 261.38 180.00 0.00112 63 11340 | R222044/3 70
0.00114
K-Factor to be inputted in LD-5R (corrected 1 decimal point): 11
By Linear Regression of y on x: Verification Curve
slope, mh= 1.3204 80
intercept,ch=  -8.3520 70 (]
*Correlation CoefficientR= 09780 S e "o
Verification Test Result:  Strong Correlation, Results were accepted. 8 -
*1f the Correlation Coefficient, R is <0.5, Checking and Re-verification are % =
required. g :‘:‘1’3 40
; 30
8 20
10
0
Verified By: ; Date: _05-12-2022 ° % © = =

. R Count/Minute (R
Technical I\Aamaké’er"1 J (R)



ACUITY

SUSTAINABILTTY
CONSULTING LIMITED

Verification Test Date: 3-Dec-22
Next Verification Test Date: ~ 2-Dec-23
Unit-under-Test- Model No.:  Sibata LD-5R
Unit-under-Test Serial No.: 882106

Qur Report Refrence No.:

Calibration Location:

to 4-Dec-22

RPT-22-HVS-0027
AM2, Located near the Leachate Treatment Works within the NENT Landfill

Webtile www atuilytk com

= % Unil £ 12/F, Ford Glory Plaa
@ Hos 3739 Wing Hong Steel,
Cheung Sha Wan, Kewloon
u Tel . (B52) 2698 6833
Fax: B52] 26989380

Sibata LD-5R K-Factor Verification Test by Total Suspended Particulates HVS Test Report

Standard Equipment Information
o : . Tisch TSP Tisch HVS
Verification Equipment Type HVS Calibstator
Standard Equipment Model No. TE-5170X TE-5025A
Equipment serial no. MEC 1106 3465
Last Calibration Date 1-Dec-22 28-Jun-22
Next Calibration Date 31-Jan-23 27-Jun-23
Dust
Time K-Factor M?:;??;) Total Concentration
Verification TSP Sample | (ug/m3), (€
Date Counts
Test No. (1C) 1D No.
Start-time End-time Elapsed Timg)| | K-Factor X-axis i axis
(nmm) | (K=CR) etk
1 3/12/2022 194.73 198.08 201.00 0.00123 50 9983 R222043/1 61
2 3/12/2022 198.08 201.27 191.40 0.00092 37 7146 R222043/2 34
3 311212022 201.27 204.35 184.80 0.00103 48 8870 R222043/3 49
4 41122022 252.37 255.36 179.40 0.00108 62 11183 R222044/1 67
5 411212022 255.38 258.38 180.00 0.00110 57 10260 R222044/2 62
6 4/12/2022 258.38 261.38 180.00 0.00108 65 11760 R222044/3 70
0.00107
K-Factor to be inputted in LD-5R (corrected 1 decimal point): 1.1
By Linear Regression of y on x: Verification Curve
slope, mh= 1.2417 20
intercept,ch=  -8.6314 70
. . y=12417x - 8.6314
*Correlation CoefficientR= 09513 o) 0 R*=0.9049 o
Verification Test Result:  Strong Correlation, Results were accepted. § <
* If the Correlation Coefficient, R is <0.5. Checking and Re-verification are § E
required. e s 40
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ACUITY

SUSTAINABILITY
CONSULTING LIMITED

Verification Test Date: 3-Dec-22 to 4-Dec-22
Next Verification Test Date:  2-Dec-23

Unit-under-Test- Model No.  Sibata LD-5R

Unit-under-Test Serial No. 882110

E.(@]] j

Vlebitewww oculyh com

Unil € 12/F, Ford Glory Plaza
Heos 37-37 Wing Hong Streel,

Chevng Sha Wan, Kowloon

Tel . (852) 2698 6863
& P poz 208903

Sibata LD-5R K-Factor Verification Test by Total Suspended Particulates HVS Test Report

Our Report Refrence No. RPT-22-HVS-0025
Calibration Location: AMZ, Lecated near the Leachate Treatment Works within the NENT Landfill
Standard Equipment Information
Verification Equipment Type Tlsgl};'é‘SP EZ?;;I:S
Standard Equipment Mode] No. TE-5170X  TE-5025A
Equipment serial no. MFC 1106 3465
Last Calibration Date 1-Dec-22 28-Jun-22
Next Calibration Date 31-Jan-23 27-Jun-23
i Time K-Factor M(ijl;)lftgw(R) Total Cenclz;ltgrtation
Venficaion TSP Sample | (ug/m3). (C)
Test No. Rl o b
Start-time End-time Elapsed T:mc ST, X-axis S v axis
(in min) (K=C/R)
1 3/12/2022 194.73 198.08 201.00 0.00101 61 12194 | R222043/1 61
2 371212022 198.08 201.27 191.40 0.00089 38 7337 R222043/2 34
3 311212022 201.27 204.35 184.80 0.00108 46 8439 R222043/3 49
4 411212022 252.37 255.36 179.40 0.00110 61 11003 R222044/1 67
5 471212022 25538 258.38 180.00 0.00112 56 10080 | R222044/2 62
6 4/12/2022 258.38 261.38 180.00 0.00104 68 12180 R222044/3 70
0.00104
K-Factor to be inputted in LD-5R (corrected 1 decimal point): 1.0
By Linear Regression of y on x: Verification Curve
slope, mh= " 1.1984 80
intercept,ch=  -8.3267 70
*Correlation CoefficientR=  0.9700 o i el
Verification Test Result:  Strong Correlation, Resnlts were accepted. ',‘53' -
*1f the Correlation Coefficient, R is <0.5. Checking and Re-verification are £ I_é)_
required. § g 40
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ACUITY

SUSTAINABILITY
CONSULTING TIMITED

Websile www ocutybk com

Unit E, 1 2/F, Ford Glory Plaze
Hos. 3739 Ying Hong Slreel,

Cheung Sha Wan, Kowloon

L Tel - (852) 2698 6833
Fere B52) 26989283

Sibata LD-5R K-Factor Verification Test by Total Suspended Particulates HVS Test Report

Verification Test Date: 3-Dec-22 to 4-Dec-22
Next Verification Test Date: ~ 2-Dec-23
Unit-under-Test- Model No.  Sibata LD-5R
Unit-under-Test Serial No. 942532
QOur Report Refrence No. RPT-22-HVS-0024
Calibration Location: AM2, Located near the Leachate Treatment Works within the NENT Landfill
Standard Equipment Information
s . Tisch TSP Tisch HVS
Verification Equipment Type HVS Calibrator
Standard Equipment Model No. TE-5170X TE-5025A
Equipment serial no. MFC 1106 3465
Last Calibration Date 1-Dec-22 28-Jun-22
Next Calibration Date 31-Jan-23 27-Jun-23
el Dust
Time K-Factor M({I:El;tsz) Total Coneentration
Ventication TSP Sample | (ug/m3), (©)
Date Counts
Test No. C 1D No.
Start-tme | End-time A I | A TR X-axis W axis
@nmin) | (K=CR) 7
1 3/1212022 194,73 198.08 201.00 0.00111 55 11122 R222043/1 61
2 3/12/2022 198.08 201.27 191.40 0.00093 37 7082 R222043/2 34
3 3/12/2022 201.27 204.35 184.80 0.00110 45 8316 R222043/3 49
4 41122022 252.37 255.36 179.40 0.00113 60 10704 R222044/1 67
5 41122022 255.38 258.38 180.00 0.00120 52 9360 R222044/2 62
6 411212022 258.38 261.38 180.00 0.00104 68 12180 R222044/3 70
0.00108
K-Factor to be inputted in LD-5R (corrected 1 decimal point): 1.1
By Linear Regression of y on x: Verification Curve
slope, mh= 1.1919 80
intercept,ch=  -5.3851 70 L
y=1.1919x - 5.3851
*Correlation Coefficient,R=  0.9543 =) 0 R?=0.9107 .
Verification Test Result:  Strong Correlation, Reslts were accepted. 2 £
cm
* If the Correlation Coefficient, R is <0.5. Checking and Re-verification are g é a0
required. 5= ®
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	Figure & Appendix
	Figure 1 Location Plan r1


