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Our Ref.: CL/91823/0348-VES
Date: 14 April 2023

By Email

Veolia Environmental Services Hong Kong Limited
40/F, One Taikoo Place

979 King's Road
Quarry Bay
Hong Kong

Attn.: Mr. Alvin Kam

Dear Sir

Re: Contract No. EP/SP/77/15
North-East New Territories Landfill Extension (NENTX)

Monthly Environmental Monitoring and Audit Report (No.4) — March 2023

AVEINIRDT

Consulting Engineers . Planners . Managers
TR . M. 8

Meinhardt Infrastructure and
Environment Ltd

WERRIRRTIZEMBRAR

10/F Genesis

33-35 Wong Chuk Hang Road
Hong Kong
HAMYIEI3-355%
Al iH 1048

Tel WEE: +852 2858 0738
Fax {83 +852 2540 1580

mail@meinhardt.com.hk
www.meinhardt-china.com
www.meinhardtgroup.com

| refer to Conditions 3.3 under Environmental Permit No. EP-292/2007 and Further
Environmental Permit No. FEP-01/292/2007, regarding the submission of a monthly
Environmental Monitoring and Audit report. | hereby verified the captioned “Monthly
Environmental Monitoring and Audit Report (No.4) — March 2023” dated 13 April

2023.

Should you have any queries, please do not hesitate to contact the undersigned at

2859 5409.

Yours faithfully

MEINHARDT INFRASTRUCTURE AND ENVIRONMENT LTD

Claudine Lee

Independent Environmental Checker
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Aure Hong Kong T +8:361(68¢
Unit 1608, 16/ F, TofweB5B, 3664 6999 aure‘ on
Manulife Financial EChohgkpng@aurecongroup
223 7 231 Wai Yip SweaeetcoKguouponongm
Hong Kong
Ref : P521530-0000- REP-NN-0042
By Email
13 April 2023
Mei nhardt Infrastructure & Environment Lt d.
10/ F Genesi s
33-35 Wong Chuk Hand Road
Hong Kong
At tn: Ms . Claudine Lee,
Dear Cl audine,
Re: Contract No. EP/ SP/ 77/ 15
Nort heast New Territories Landfill/l Extension
Submi ssion of Monthly Environment al Monitoring and

I n accordance with the requirement specified in Con
292/ 2007 and Further Environment al Per mit No . FEP- O
certified fAMonthly Environment al Moni toring and Audi
2023 for your verification.
Should you require any further information or clari
under signed or our Mr. Keith Chau on 3664 6788
Yours faithfully,
For and on behalf of
Aurecon Hong Kong Limited

ck Leong

nment al Team Leader
Encl .
1. Mont hly Environment al Moni toring and Audit Report (No.4) 1 M
ccC.
1. | EC - Ms. Claudine Lee (By email: claudinel ee@meinhardt.com

2. | EC Representative 1 Ms. Echo Hung (By email: echo. hung@mein
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1RUWK (DVW 1HZ 7HUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + ODUFK

(QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 3URJUHVV

$ VXPPDU\ RI WKH PRQLWRULQJ DFWLYLWLHV ZOQBOKILY UHSRUWI

7TDEOH 6XPPDU\ RI WKH ORQLWRULQJ $FWLYLWLHYVY LQ WKLV L
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$LU 4XDOLW\
VHWYV RI KU 763 KU 763 FRQVWUXFWLRQ GXVW PHDVXUHPHQW ZH

VWDWLRQV GXULQJ QRUPDO ZHHNGD\V RI WKH UHSRUWLQJ SHULRG

VHWV RI DGGLWLRQDO KU 763 FRQVWUXFWLRQ GXVW PHDVXUHPHQ\
ODUFK

VHWYV RI DGGLWLRQDO KU 763 FRQVWUXFWLRQ GXVW PHDVXUHPHQW
ODUFK

1R $FWLRQ /LPLW /HYHO H[FHHGDQFH IRU KU 763 LPSDFW PRQLWRUL(
GXULQJ WKH SHULRG

$FWLRQ /HYHO /[LPLW /HYHO ([FHHGDQFH IRU KU 763 PRQLWRULQ.
UHSRUWLQJ SHULRG 7KH H[FHHGDQFH ZDV FRQVLGHUHG OLNHO\ FDXVF
OHYHO RI EDFNJURXQG DLU TXDOLW\ LQ +RQJ .RQJ GXULQJ WKH PRQLW|

1R $FWLRQ /LPLW /HYHO H[FHHGDQFH IRU KU 763 PRQLWRULQJ DW $I

$FWLRQ /HYHO ([FHHGDQFH /LPLW /HYHO ([FHHGDQFH IRU KU 763 P
GXULQJ WKH UHSRUWLQJ SHULRG 7KH H[FHHGDQFH ZDV FRQVLGHUHG O
WKH KLJK OHYHO RI EDFNJURXQG DLU TXDOLW\ LQ +RQJ .RQJ GXULQJ W
UHODWHG
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1RUWK (DVW 1HZ 7HUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + ODUFK

1RLVH

VHWYV RI PLOXWH FRQVWUXFWLRQ QRLVH PHDVXUHPHQW ZHUH FDUUL
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 L
ZHHNGD\V Rl WKH UHSRUWLQJ SHULRG 1R H[FHHGDQFH RI $FWLRQ DQC
ZDV UHFRUGHG GXULQJ WKH UHSRUWLQJ SHULRG
/IDQGILOO *DV

VHWV Rl ODQGILOO JDV PHDVXUHPHQW ZHUH FDUULHG RXW DW D GHV
ZHHNGD\V Rl WKH UHSRUWLQJ SHULRG 1R H[FHHGDQFH RI $FWLRQ DQG
GXULQJ WKH UHSRUWLQJ SHULRG
IDQGVFDSH DQG 9LVXDO
$00 WKH VSHFLILHG DQG DIIHFWHG /&$V /5V DQG 965V KDYH EHHQ PRC
1R H[FHHGDQFH RI $FWLRQ DQG /LPLW /HYHOV RI ODQGVFDSH DQG YLV
SHULRG
&XOWXUDO +HULWDJH

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

(FRORJ\

VHW RI SRVW WUDQVORFDWLRQ PRQLWRULQJ DW UHFLSLHQW VLWH DC
DXGLW IRU WUDQVSODQWHG SODQWY DQG UHFHSWRU VLWHYV GXULQJ Q
FDUULHG RXW ,PSOHPHQWDWLRQ RI WKH PLWLIDWLRQ PHDVXUHV GXU
EHHQ PRQLWRUHG WKURXJK WKH UHJXODU VLWH LQVSHFWLRQ DXGLW

(QYLURQPHQWDO 6LWH ,QVSHFWLRQ
(7 ZHHNO\ HQYLURQPHQWDO VLWH LQVSHFWLRQV ZHUH FDUULHG RXW
HQYLURQPHQWDO VLWH LQVSHFWLRQ ZDV FDUULHG RXW E\ WKH UHSUH"

(5 WKH &RQWUDFWRU ,(& DQG WKH (7 RQ ODUFK 7TKH &RQWUDF
WKH PLWLIDWLRQ PHDVXUHY DV UHFRPPHQGHG
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IRUWK (DVW 1HZ 7THUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + ODUFK

$LU 4XDOLW\ ORQLWRULQJ
&ERQVWUXFWLRQ '"XVW

ORQLWRULQJ SHTXLUHPHQW

,Q DFFRUGDQFH ZLWK WKH (0 $ 0ODQXDO KU KU 7TRWDO 6XVSH
VKRXOG EH PHDVXUHG DW WKH GHVLIJQDWHG 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 PRQLWRULQJIJXWRFDWLRQV DUH VKRZQ LQ

7KH GHWDLOHG PRQLWRULGS YHRBGROH QRPAKRZRQVQRI GXVW PR
VWDWLRQV DUMDE®RZQPKHQPRQLWRULQJ SDUDPHWHUV IUHTXHQF\
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
Zu El-W
dZz }vSE S}E %o e }EE *%}v v ]Jv op JvP }E]P]v o u}v]S}E]vP o} S]}ve «% (] }v
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ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + ODUFK
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Di ~ Di A}uo & % @& « v3 3Z ]E <p 0]5C 0o A o+ & D~ «iU D~ 1~ D~ «iX
7TDEOH 'XVW ,PSDFW ORQLWRULQJ 3DUDPHWHUV )JUHTXHQF\ I
$0 $0 KU 763 $W OHDVW WLPHV SHU GD\V

$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
7( © 61 $0
+LJK 9ROXPH 6DPS 7( 6 1 0D\ $0
7( ;61 $0

6LEDWD /' 5

6LEDWD /" 5 6 1

ILUHFW 5HDGLQ\] (AVAWAVV AN WERYVARNN] IHF $0 WR $0
6LEDWD /' 5 6 1

6LEDWD /" 5 6 1

&DOLEUDWLRQ .L 7¢( $ 61 -XQ $0 WR $0
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1RUWK (DVW 1HZ 7HUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + ODUFK

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 0ODQXDO DV IROORZYV

SURFHGXUH RI VWDUWLQJ PRQLWRULQJ

f 30O0DFH WKH KU GXVW PHWHU DW OHDVW P DERYH JURXQG

$ 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 2 83" 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

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

* BHOHFW 35HFRUG &\FOH DQG FKDQJH WKH UHFRUG WLPH VXEM}
JRU H[DPSOH VHWWLQJ WKH UHFRUG F\FOH DV PLQXW

t 3UHVV 3(6&$36° EDFN WR WKH PDLQ SDJH

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

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

&DOLEUDWLRQ ODLQWHQDQFH

7KH GLUHFW UHDGLQJ GXVW PHWHUV ZLOO EH YHULILHG DJDLQVV
DQQXDOO\ $ GD\ WKUHH KRXU PHDVXUHPHQW UHVXOWY 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 SURFHVYV
RI (7 (&
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1RUWK (DVW 1HZ 7HUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + ODUFK

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 PHDVXUHPHQWYV
DFFRUGDQFH ZLWK WKH VSHFLILFDWLRQV OLVWHG LQ WKH (0 $ OCL
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

¥ 7TKH 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

—H +H+ +H+

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(

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

&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

7KH 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 YDULDEOH RULILFH DQG DGDSWHU SODWH WR |
VHFXUHO\ 7XUQ WKH NQRE RI RULILFH FORFN ZLVH WR FORVH
+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
J)LYH IORZ UDWHYV 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 UMHDVEXGDHV D QIADHE OMX PACHUL]HG L (
PRQLWRULQJ GDWD WRJHWKHU ZLWK JUDSK LFDSH GG HNYPE® WD W LR
$SSHQGL[ )

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

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_JPﬁ
$0 ? ?

+

$0 ? ?

I+

$0 ? ?

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

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

--J )
? ?

$0
+
$0 ? ?
+
$0 ? ?
+
7KH 6XPPDU\ RI ,PSDFW KU KU 763 ([FBBEGB®QFH DUH VKRZQ L
7DEOH 6XPPDU\,RBDFW KU KU 763 ([FHHGDQFH
~ apuDPHWI
C/HYHO ([FHH:
$0 $FWLRQ 0DU
0DU
ILPLW 0DU
0DU
$0 $FWLRQ
ILPLW
$0 $FWLRQ 0DU
0DU
0DU
ILPLW 0DU
0DU

SHPDUNYV HTXDO WR QRQ SURMHFW UHODWHG

1R $FWLRQ /LPLW /HYHO H[FHHGDQFH IRU KU 763 LPSDFW PRQ
UHFRUGHG GXULQJ WKH SHULRG

$FWLRQ /HYHO JLPLW /HYHO ([FHHGDQFH IRU KU 763 PRQL
GXULQJ WKH UHSRUWLQJ SHULRG 7KH H[FHHGDQFH ZDV FRQVL
VRXUFHV VXFK DV WKH KLJK OHYHO RI EDFNJURXQG DLU TXDOLW\
SHULRG HWF DQG QRW SURMHFW UHODWHG 7KH 1RWLILFDWLI
([FHHGDQFHV DUH $SBMAGWHG LQ

1R $FWLRQ /LPLW /HYHO H[FHHGDQFH IRU KU 763 PRQLWRULQ.
SHULRG

$FWLRQ /HYHO ([FHHGDQFH JLPLW /HYHO ([FHHGDQFH IRU
ZHUH UHFRUGHG GXULQJ WKH UHSRUWLQJ SHULRG 7KH H[FHHGDC
H[WHUQDO VRXUFHV VXFK DV WKH KLJK OHYHO RI EDFNJURXQG C
PRQLWRULQJ SHULRG HWF DQG QRW SURMHFW UHODWHG 7KH 1RV
([FHHGDQFHV DUH $8SBMBGWHG LQ
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1RUWK (DVW 1HZ 7HUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + ODUFK

'LQG 'DWD ORQLWRULQJ

'XULQJ WKH PRQLWRULQJ SHULRG ZLQG GDWD IURP H[LVWLQJ z
GHVLIQDWHG 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 BURMHFW 7KH UHVXOWYV IRU$3SGQ@ GLOWD PR
+

SHFRPPHQGHG OLWLJDWLRQ OHDVXUHYV

7KH UHFRPPHQGHG GXVW PLWLIJDWLRQ PHDVXUHV IURP (,$ UHSRI

¥ 7TKH FRQWUDFWRU VKDOO IROORZ WKH SURFHGXUHY DQG UHT
&RQWURO &RQVWUXFWLRQ 'XVW 5HIJXODWLRQ

¥ 'XVW HPLVVLRQ IURP FRQVWUXFWLRQ YHKLFOH PRYHPHQW L
DUHD

¥ :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 +0DUF



I1RUWK (DVW 1HZ 7THUULWRULHV

1(17 /DQGILOO ([WHQVLRQ

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

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

([FHHGDQFH RI $FWLRQ /HYHO

([FHHGDQFH IRU RQH VL t+ ,GHQWLI\ VRXUFH + O9HULI\ WKH 1RWLILFDV + B5HFWLI\ DQ\ XQDFFHSWDEOH SUDF
f 3UHSDUH 1RWLILFDWL ¥ &KHFN PRQLWRULQJ G 3 $pHQG ZRUNLQJ PHWKRGV LI
t ,QIRUP ,(& DQG &RQW (7 DQG &RQWUDFWRU V DSSURSULDWH
$ B5HSHDW PHDVXUHPHQ PHWKRGV
ILQGLQJIV 1 LVEXVV ZLWK (7 DQG
. GEUHBYE PROLWRUL SURSRVHG UHPHGLDO F
GDLO\ LI H[FHHGDQFH
3URMHFW DQG FRQW
PRQLWRULQJ UHVXOW!
DFWLRQ OHYHO
([FHHGDQFH IRU WZR RU PRUBHQWLI\ VRXUFH $ O9HULI\ WKH 1RWLILFDW R QBKIEFEWHIIIRSRVYDOV IRU UHPHGLDC
FRQVHFXWLYH VDPSOHV  3UHSDUH 1RWLILFDWLRIQ R&KHFHNHBRQEWRULQJ GDWDPY¥ERQYWHR £& ZLWKLQ ZRUNLQJ
f ,QIRUP &RQWUDFWRU DQd 7 (RQG &RQWUDFWRU V zZRWPNP\YJRI QRWLILFDWLRQ
t SHSHDW PHDVXUHPHQwv WRYERGIYup ¥ PSOHPHQW WKH DJUHHG SURSRVD
ILQGLQJYV i LVFX\\//V ZLVL';&LDSS F?ESVV\)/%%%'@V&R&U%%RVDO LI DSSURSULDW!
f QFUHDVH PROLWRULQJ ICHRHH SR
GDLO\ LI HIFHHGDQFH LY G»H YWk AVEHWK DQDO\WHG UHVXOWYV
3URMHFW DQG FRQWLQXH X®BRIOMWKIG E\ (7
BE\?VLLVF\{’SUOLEYJHUOHVXOWV PHGHAH MR EEPRYRSRVHG UHPHGLDO
PHDVXUHV E\ &RQWUDFWRU
$ 'LVFXVV ZLWK ,(& IRU UHPHGLDO DFWLR
UHTXLUHG + 6XSHUYLVH WRKH LPSOHPHQWDWLRQ RI
UHPHGLDO PHDVXUHYV
$+ (QVXUH UHPHGLDO PHDVXUHV DUH
SURSHUO\ LPSOHPHQWHG
$+ &RQWLQXH PRQLWRULQJ DW GDLO\
LQWHUYDOV LI H[FHHGDQFH LV GXH WR WKH
3URMHFW
t .l QR H[FHHGDQFH IRU FRQVHFXWLYH

GD\V FHDVH DGGLWLRQDO PRQLWRULQJ

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R +0DUF



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

([FHHGDQFH RI /LPLW /HYHO

([FHHGDQF %
RQH VDP.

t

t
t

([FHHGDQF H:

,GHQWLI\ VRXUFH $+ 9HULI\ WKH 1RWLILFDW t+ 7DNH LPPHGLDWH DFWLRQ WR DYRLG IXUV
3UHSDUH 1RWLILFDWLRQ RI ¥+ &KHFN PRQLWRULQJ G[I ¥ 6XEPLW SURSRVDOV IRU UHPHGLDO DFWLF
(7 DQG &RQWUDFWRU V ZRUNLQJ GD\V Rl QRWLILFDWLRQ

,QIRUP ,(& DQG &RQWUDFWI
5HSHDW PHDVXUHPHQW WR ¥ 'LVEXVV ZLWK (7 DQG ¢ £ ,PSOHPHQW WKH DJUHHG SURSRVDOV

,QFUHDVH PRQLWRULQJ IUH SRWHQWLDO UHPHGLDO $PHQG SURSRVDO LI DSSURSULDWH
H[FHHGDQFH LV GXH WR WKF ¥ 6XSHUYLVH WKH LPSOF

FROWLQXH XQWLO WKH PRQI UHPHGLDO PHDVXUHYV
WR EHORZ OLPLW OHYHO

$VVHVV HIITHFWLYHQHVV RI
DFWLRQV DQG NHHS (3' DQG
WKH UHVXOWYV

IRGHQWLI\ VRXUFH t 9HULI\ WKH 1RWLILFDWLRQ RODNHF HPBID®EFHWH DFWLRQ WR DYRLG IXUYV

WZR RU RBRRUHyHSDUH 1RWLILFDWLRQ RI ¢[FHIGDRNFRRQLWRULQJ GDWD ¥XERLWWHRERVDOV IRU UHPHGLDO DEWLF
FRQVHFXW;tLYH,QlRUP (& DQG (3' WKH FDXVHUDBRDERRWYPFWRU V ZRUNRQR{ RERWKWRRY

VDPSOHYV

+H

WDNHQ IRU WKH H[FHHGDQFH¥ 'LVFXVV DPRQJVW (7 DQG &RQWUYDFEWRU
P KH DJUHHG SURSRVDOV
'"LVFXVV ZLWK ,(& IRU UHPHGL DR W HRIR WHRW @ UH HG'-S% %‘%‘H\%SQVQW

(QVXUH UHPHGLDO PHDVXUH¥ DOHYIHRSHRGWUDFWRU VIUHPHEKEBLYFWERERVDOV LI SUREOHP VWLOC

LPSOHPHQWHG ZKHQHYHU QHFHVVDU\ WR DYWRKH WK bYOHYDQW DFWLYLW\ RI ZRUN\

$VVHVV HIIHFWLYHQHVV RI &RQ'WU,DFFWJ'TR)_'MMPHGLDO LV DEDWHG
DFWLRQV DQG NHHS ,(& (3' DG BIPRIYPHYHRWKH LPSOHPHQWDWLRQ RI

WKH UHVXOWYV UHPHGLDO PHDVXUHYV
,QFUHDVH PRQLWRULQJ IUHTXHQF\ WR FRQILUP
ILQGLQJV

.| HIFHHGDQFH VWRSV FHDVH DGGLWLRQDO
PRQLWRULQJ

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R +0DUF



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

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
FRQVHFXWLYH /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
VXPPDULJHEBED® DQG VK RZ QXM

7KH GHWDLOHG PRQLWRULQBYSHEGXK@EBHLVWHMRARAQFAQDQG GXUDWL
VKRZQ@DBOH

7DEOH 1RLVH ORQLWRULQJ /RFDWLRQV

PHQW

10 D ‘R .HQJ 6KDQ 7V> JUHH ILHOG

10 D /ILQ 0D +DQJ JUHH ILHOG
5HPDUNV

7KH FRQWUDFWRU SDVVHG FRUUHVSRQGHQFH LQFOXGLQJ RULJLQDO PRQLWRULQJ ORFDWL
YLOODJH UHSUHVHQWDWLYHV RQ $SULO $IWHU D PHHWLQJ ZLWK 7D .ZX /LQJ 'LVWULFV
IURP WKH 5& DQG D IHZ YLOODJHUV RQ 0D\ DOO WKH 9LOODJH +HDGV RI :R .HQJ 6KD
+DQJ YHUEDOO\ UHIXVHG WR DFFHSW RXU SURSRVDO IRU LQVWDOODWLRQ RI GXVW DQG
YLOODJHV IRU WKH EDVHOLQH LPSDFW PRQLWRULQJ

10 :R .HQJ 6KDQ 7VXHQ 10 /LQ 0D +DQJ DUH WKH QRLVH PRQLWRULQJ VWDWLRQV IRU WK
DV LGHQWLILHG LQ WKH DSSURYHG (0 $ 0DQXDO IRU WKH 3URMHFW 7KH DFFHVV WR 7XQJ /
7VXHQ ZHUH GHQLHG $ VHDUFK IRU DOWHUQDWLYH QRLVH PRQLWRULQJ ORFDWLRQV 10 D

7KH %DVHOLQH ORQLWRULQJ 30DQ KDV EHHQ VXEPLWWHG WR ,(& DQG (3' LQFOXGLQJ WKH S
0D\ 7KLV DUUDQJHPHQW ZDV FRQGXFWHG EHWZHHQ EDVHOLQH DQG LPSDFW PRQLWRUL
(QYLURQPHQWDO &KHFNHU ,(& DQG QR FRPPHQWY UHFHLYHG IURP (3' 1RLVH PHDVXUHPHQ
IUHH ILHOG DQG D FRUUHFWLRQ RI G% $ ZRXOG EH PDGH WR WKH QRLVH PRQLWRULQJ UH

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

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R +0DUF



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

7DEOH 1RLVH ORQLWRULQJ 3DUDPHWHUV )JUHTXHQF\ DQG 'XUDW

10 D DQG 10 D /sut  PLQV DYHUDJHRRFH D ZHHN GXULQJ QRUPDC
FRQVHFXWLRHQ/ / FRQVWUXFWLRQ ZRUNLQJ KR
PLQ / PLQ ORQGD\ WR
6DWXUGD\

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'
I[URP 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 FHSHODGLFEDWHY DUH VKRZQ LQ

7TDEOH 1RLVH ORQLWRULQJ (TXLSPHQW
6RXQG /HYHO OHWHU 17L;/ 61 $ % ( obuU
8VLQJ EHIRUH obuU
17L;/ 61 $ % $XJ
8VLQJ DIWHU obuU
$FRXVWLF &DOLEUDWRU 5LRQ 1& 6 1 -X0O
$QHPRPHWE 56 6 1 2FW

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 SUI

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

+

t JUHTXHQF\ ZHLIJKWLQJ $
t 7LPH ZHLJKWLQJ )DVW
¥ OHDVXUHPHQW WLPH PLQXWHY [HT PLQ ZRXOG EH GHYV

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

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R +0DUF



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

¥ 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

t $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]I
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 QLPRWDILQ.] HID WD W F
ZLWK JUDSKLFDO SUHVHQWBWSRQE IDQES SHEGHRWHG LQ

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

-----| O
10 D

:KHQ RQH
* GRFXPHQWHG

10 D FRPSODLQW LV

UHFHLYHG

G% $

I+

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

,] ZRUNV DUH WR EH FDUULHG RXW GXULQJ UHVWULFWHG KRXUV WKH FRQGLWLRQV VWL
1RLVH &RQWURO $XWKRULW\ KDYH WR EH IROORZHG

1R H[FHHGDQFH Rl $FWLRQ DQG /LPLW /HYHOV RI FRQVWUXFWLR
UHSRUWLQJ SHULRG 7KHUHIRUH WKHUH ZDV QR UHFRUG RI 1RWLI
([FHHGDQFH$BQ HMIGH. [ *

1R SDUWLFXODU REVHUYDWLRQV DUH LGHQWLILHG QHDU WKH PR
SHULRG

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R +0DUF



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

SHFRPPHQGHG OLWLJDWLRQ OHDVXUHYV

7KH UHFRPPHQGHG GXVW PLWLJDWLRQ PHDVXUHV IURP (,$ UHSRUYV

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 VWRFNSLOHVY PRELOH FRQWDLQHU VLWH |
VKRXOG EH HIIHFWLYHO\ XWLOLVHG ZKHUH SUDFWLFC
VLWH FRQVWUXFWLRQ DFWLYLWLHV

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

(YHQW DQG $FWLRQ 30DQ

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

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R +0DUF



I1RUWK (DVW 1HZ 7THUULWRULHV

1(17

/IDQGILOO ([WHQVLRQ

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

7TDEOH

(YHQW DQG DFWLRQ SODQ IRU FRQVWUXFWLRQ QRLVH PRQLWRULQJ

GHOWLI\ VRXUFH LQYHVW bWkl WidH 1IRWLILFDWLRRQ R KX EfFIW QRQFH PLWLIDWLRQ
5HYLHZ WKH DQDO\VHG UHV %8 RYRWDEOPL WWR H G

([FHHGDQFH RI
$FWLRQ /HYHO

([FHHGDQFH RI
/LPLW /HYHO

+

FDXVHV Rl HIFHHGDQFH

1

3UHSDUH 1RWLILFDWLRQ RIEYKAHGDQFH
JQIRUP ,(& DQG &RQWUDFWRLVFXVV ZLWK (7 DQG &RQWRID¥FWRW RRQ SURSRVDOV

5HSRUW WKH UHvxowVv RI LYSHVRRWMBRYVEABOVRHPHGLDO DFWLRQV
5HYLHZ WKH SURSRVHG UHPHGLDO

"LVFXVV ZLWK &RQWUDFWRE BHEXYEVIrRU
IRUPXODWH UHPHGLDO PHDGX®MHYYLVH WKH LPSOHFHQWDWLRQ RI

(QVXUH UHPHGLDO PHDVXUMV BHELDO PHDVXUHYV
SURSHUO\ LPSOHPHQWFHG
+DYH DGGLWLRQDO PRQLWRULQJ LI

H[FHHGDQFH LV GXH WR WKH 3URMHFW I
H[FHHGDQFH VWRSV FHDVH DGGLWLRQDO

(& DQG &RQWUDFWRU

PRQLWRULQJ

,GHQWLI\ VRXUFH LQYH
FDXVHV Rl H[FHHGDQFH
3UHSDUH 1RWLILFDWLR:
,QIRUP ,(& DQG &RQWUL
5HSHDW PHDVXUHPHQW
ILQGLQJV

'LVFXVV ZLWK &RQWUDF
UHPHGLDO PHDVXUHV
(QVXUH UHPHGLDO PHD)
SURSHUO\ LPSOHPHQWF
$VVHVV HITHFWLYHQHVV
UHPHGLDO DFWLRQV DQ
(3' LQIRUPHG RI WKH UF
+DYH DGGLWLRQDO PRQ
H[FHHGDQFH LV GXH WR
H[FHHGDQFH VWRSV FH
PRQLWRULQJ

t
t

t

9HULI\ WKH 1RWLILFDWL %

5HYLHZ WKH DQDO\VHG
E\ (7
'LVEXVV ZLWK (7 DQG &

WKH SRWHQWLDO UHPHC %

S5HYLHZ WKH SURSRVHG
PHDVXUHV

t

6XSHUYLVH WKH LPSOHF t

UHPHGLDO PHDVXUHYV

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

,PSOHPHQW WKH DJUHHG QRLVH

7DNH LPPHGLDWH DFWLRQ WR DYRI
IXUWKHU H[FHHGDQFH

6XEPLW SURSRVDOV IRU UHPHGLDC
DFWLRQV WR ,(& Rl QRWLILFDWLRQ
,PSOHPHQW WKH DJUHHG SURSRVD

5HVXEPLW SURSRVDOV LI SUREOHP
VWLOO QRW XQGHU FRQWURO
6WRS WKH UHOHYDQW SRUWLRQ RI
ZRUNV DV GHWHUPLQHG E\ SURMHF
SURSRQHQW XQWLO WKH H[FHHGDZC
LV DEDWHG

+0DUF



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

: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 LOQVWDOOHG 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 SRLQWV L
IURP FRPPHQFHPHQW RI FRQVWUXFWLRQ ZRUNV RI WKH 3URMHFW

ORQLWRULQJ /RFDWLRQV 3DUDPHWHUYV DQG )UHTXHQF

,PSDFW VXUIDFH ZDWHU PRQLWRULQJ ZDV FDUULHG RXW RQ OC
PRQLWRULQJ ORFDWLRQ\E OMWBQIRIAUFDWHG LQ

7KH PRQLWRULQJ SDUDPHWHUV IUHTXHQF\ DQG GXUDWLRQ RI V
VXPPDUL]JHBmED® 'HWDLOHG PRQLWRULQJ VFEHSGK@GELEVK SUHVHQW H (

7TDEOH 6XUIDFH ZDWHU TXDOLW\ PRQLWRULQJ ORFDWLRQV

8SVWUHDP RI
+DQJ S5LYH!

:0 3LQJ <XHQ 5LYHU

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R +0DUF



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

7DEOH 6XUIDFH ZDWHU TXDOLW\ PRQLWRULQJ 3DUDPHWHUV

S+ (OHFWULFDO FRQGXFWLYLW\ '2 7XUELGLW\ 66
$ONDOLQLW\ &R22&%EPPRQLD

QLWURJHQ 7.1 1LWUDWH 6XOSKDWH 6;(98
3KRVSKDWH &KORULGH 6RGLXP 01J &Iﬁ. )th\(g'-‘:)RQWK

1L =Q 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 Rl WKH (0 $ 0DQXDO
ZDWHU TXDOLW\ PRQLWRUDE O HRWX MPKCHJ BYURW MAW HTXLSPHQW XV
LPSDFW VXUIDFH ZDWHU TXDOLW\ PRQLWRULQJ ZRUNV &RSLHV
DWWDFESSHIQW L[ '

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

:DWHU 4XDOLW\ OHRAUHED 8 61 6% :+ obuU

:DWHU )ORZ )3 6 1 . 1RY

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

2SHUDWLRQDO $QDO\WLFDO 3URFHGXUHV

,Q JHQHUDO ZDWHU VDPSOHV ZHUH FROOHFWHG IURP ZLWKLQ
FROOHFWHG E\ D VPDOO FOHDQ RSHQ PRXWKHG EXFNHW ZLWK WKF
ZDV WKHQ WUDQVIHUUHG WR WKH VDPSOH ERWWOHV XQWLO WKH\
VSDFH EHIRUH WKH OLG ZzDV 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
THFKQLFKHP +. 3W\ /WG +2./$6 5HIJLVWUDWLRQ 1R &RPSUHK
DQG FRQWURO SURFHGXUHYVY ZHUH LQ SODFH LQ RUGHU WR HQVXUEL
GHWHFWLRQ OLPLWADBOH SURYLGHG LQ

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R +0DUF



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

7DEOH 6XUIDFH :DWHU ORQLWRULQJ 'HWHFWLRQ /LPLWV DQG
UHQFH

S+ $3+% + %
(OHFWULFDO F P6 FP P6 FP $3+$% %
$ONDOLQLW)\ PJ / PJ £3+$% %
&2 PJ / PJ / $3+% &
%2 PJ / PJ / $3+9% %
72& PJ / PJ / $3+9% %
66 PJ / PJ / $3+9%
$PPRQLD QLWL PJ / PJ / $3+$% 1+ *
7.1 PJ / PJ / $3+% 1RUJ
1LWUDWH PJ / PJ / $3+9% 12
6XOSKDWH PJ/ 86(3%
6XOSKLWH PJ / PJ / $3+3% 62 %
3KRVSKDWH PJ / 2IsB+$ 3% )
&KORULGH PJ / PJ / 86(3%
6RGLXP PJ / PJ | 86(3% &
0J PJ / PJ / 86(3$ &
&D PJ / VA 86(3$% &

PJ |/ VA 86(3$ &
)H PJ / PJ / 86(3% &
1L PJ / PJ / 86(3% $
=Q PJ / VA 86(3% $
0Q PJ / PJ / 86(3% $
&X PJ / PJ / 86(3% $
3E PJ / PJ / 86(3% $
&G PJ / PJ / 86(3% $
&ROLIRUP &RX F1X P/ FIX P/ 'R( VHFWLRQ
2LO DQG *UHDVH PJ / PJ $3+% %

4% 4& 5HTXLUHPHQWYV

$00 LQ VLWX PRQLWRULQJ LQVWUXPHQWY ZHUH FKHFNHG FDO
DFFUHGLWHG XQGHU +2./$6 RU RWKHU LOQWHUQDWLRQDO 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 HTXLSPHOQW WKH UHTXLUHPHQWY RI WKH
PHWKRGV IRU WKH DQDO\VLVY RI ZDWHUV ZDV REVHUYHG

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R +0DUF



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

'"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 VDPSOHV

4XDOLW\ &RQWURO OHDVXUHV IRU 6DPSOH 7HVWLQJ
7KH VDPSOHV WHVWLQJ ZDV SHUIRUPHG E\ $/6 7THFKQLFKHP +. ¢
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
1R DGYHUVH ZHDWKHU ZDV REVHUYHG GXULQJ UHSRUWLQJ SHULR
LV VKRBQIHQGL[ &

7KH VXPPDU\ Rl PRQLWRULQJ UANKOM VHIMUH GHE VRAROLM®R ULRQJ UH
HDFK PRQLWRULQJ VWDWLRQ DQG JUDSKLFDO SUHVHQWDWLRQV |
7XUELGLW\ DW WKH PRQLWRBSGH Y HDRERIHMVQBUH)ILYHQ LQ

1R SDUWLFXODU REVHUYDWLRQVY DUH LGHQWLILHG QHDU WKH PF
SHULRG

1R H[FHHGDQFH Rl $FWLRQ DQG /LPLW /HYHOV RI VXUIDFH ZDWHU
UHSRUWLQJ SHULRG 7KHUHIRUH WKHUH ZDV QR UHFRUG RI 1RWLI
([FHHGDQFH$BQ HAIGH. [ *

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R +0DUF



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

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

S+

(OHFWU
&RQGXFW
6 FP

'2 LQ PJ/

7TXUELGL
178

66 LQ PJ/ ! ! ! !
$ONDOL

&2'

%2

72&

$PPRQLI
QLWURL.

7.1
1ILWUD\
6 XOSKDWH
6 XOSKL
3KRVSKDWH
&KORUL
6RGLXP
0J
&D

! ! ! !

)H

1L

=Q

0Q

& X

3E

&G
&ROLIRUP1IRW '"HWHFWHG
2LO DQG *UHDVH
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1RUWK (DVW 1HZ 7HUULWRULHV 1(17 /DQGILOO ([WHQVLRQ
ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R + ODUFK

SHFRPPHQGHG OLWLJDWLRQ OHDVXUH

7KH UHFRPPHQGHG VXUIDFH ZDWHU PLWLIJDWLRQ PHDVXUHV IURP

1 &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
Rl VXUIDFH ZDWHU IORZYV

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

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

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

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

,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 W
HQYLURQPHQWDO VLWH LQVSHFBSRIQ ®HFRUGY DUH VKRZQ LQ

$00 FRQVWUXFWLRQ VLWH UXQRII ZRXOG EH WUHDWHG E\ VLOW
:3&2 OLFHQVHV I[URP WKH SURMHFW &RQVWUXFWLRQ VLWH UXQRII
GLVFKDUJHG WR 3LQJ <XHQ 5LYHU 7KH VXUIDFH ZDWHU PRQLWI
GLVFKDUJH SRLQW RI VLOW UHPRYDO IDFLOLWLHYVY FDQ UHIOHFW V
WKH UHSRUWLQJ SHULRG

(YHQW DQG $FWLRQ 30DQ

6KRXOG QRQ FRPSOLDQFH RI WKH FULWHULD RFFXUV7TDEWHRQ LQ
VKDOO EH FDUULHG RXW

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R +0DUF



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

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

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

$FWLRQ OHYHO EHLQJ H[FHHGHESHEDWR QM) VLWX PHDVXUHPHOW\ WRWLILFDWLRQ Rt ([FHFMBEDIQ X DFFHSWDEOH SUDFWLI

VDPSOLQJ GD\ FRQILUP ILQGLQJV

&KHFN PRQLWRULQJ IiGHBWBQGDQGRUNLQJ PHWKRGYV I

,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 % 6XEPLW SURSRVDO RI DGGLWLRQ|

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

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

SEHYLHZ WKH SURSRV ¥ $PHQG SURSRVDO LI DSSURSULDYV
PHDVXUHYV

6XSHUYLVH WKH LPSC
PLWLIJDWLRQ PHDVXUH

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R +0DUF



I1RUWK (DVW 1HZ 7THUULWRULHV

1(17 /DQGILOO ([WHQVLRQ

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

(YHQW (7

JLPLW /HYHO EHLQJ H[FHH %
VDPSOLQJ GD\

SRF aRP 3AF SAr

(& &RQWUDFWRU

5HSHDW LQ VLWX PHDV f OHULI\ 1IRWLILFDWLRQ % &ULWLFDOO\ UHYLHZ WKH ZRUNLC
FRQILUP ILQGLQJV &KHFN PRQLWRULQJ GC ¥ B5HFWLI\ XQDFFHSWDEOH SUDFWL]

,GHQWLI\ VRXUFH V RI (7 DQG &RQWUDFWRUT\ + 7pNH LPPHGLDWH FRUUHEWLYH D
3UHSDUH 1RWLILFDWLR ¥ 'LVFXVV ZLWK (7 DQG & DYRLG IXUWKHU H[FHHGDQFH
,QIRUP ,(& DQG &RQWU SRVVLEOH UHPHGLDO L t gxEpLW SURSRVDO RI PLWLJ
&KHEN PROLWRULQJ ¢ ¥ SHYLHZ WKH SURSRVHG PHDVXUHV WR ,(&

HTXLSPHQW DQG &RQW PHDVXUHV f ,PSOHPHQW WKH DJUHHG PLWL
PHWKRGV f 6XSHUYLVH WKH LPSOH PHDVXUHYV

LVEXVV PLWLIDWLRQ PLWLIDWLRQ PHDVXUH

(& DQG &RQWUDFWRU

(QVXUH PLWLJDWLRQ P
LPSOHPHQWHG

/ILPLW OHYHO EHLQJ H[FHHGHGHB\HWARLRUVLWX PHDV XU HPHOW\ WRWLILFDWLRQ R¥ ([&UIH\GDFRIFAIO\ UHYLHZ WKH ZRUNLC

[
PRUH FRQVHFXWLYH VDPSOLQUR@PLIVP ILQGLQIV f &KHFN PRQLWRULQJ GDWD SHERLWWBBFEHSWDEOH SUDFWL

t ,GHQWLI\ VRXUFH V RI LPSOFMQG &RQWUDFWRUTV ZRYNLRI BEWERSWH FRUUHEWLYH D

f 3UHSDUH LRWLILFDWLRQ RILMFNWGZQWHK (7 DQG &RQVWWIRAVERX IRQKHU H[FHHGDQFH

f ,QIRUP ,(& FRQWUDFWRU D Y4EOH UHPHGLDO DRWIRE@Y | v sSyrRSRVDO RI PLWLJ

f &KHFN PRQLWRULQJ cOwBHY3HE Wit SWRSRVHG PLWHDYWUREY WR (&
HTXLSPHQW DQG &RQWUDFRHY X¥YIRUNLGI f ,PSOHPHQW WKH DJUHHG PLWL
PHWKRGV f 6XSHUYLVH WKH LPSOHPHAWDXWLRY RI

f 'LVFEXVV PLWLIJDWLRQ PHBOWMHPWARRKPHDVXUHVY 5HyXEPLW SURSRVDOV LI SUREO
(& DQG &RQWUDFWRU QRW XQGHU FRQWURO

f (QVXUH PLWLJDWLRQ PHDVXUH DUH f 60RZ GRZQ RU WR VWRS UHOHYDC
LPSOHPHQWHG XQWLO H[FHHGDQFH LV DEDWHG

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R +0DUF



North East New Territories (NENT) Landfill Extensi on

Mont hly Environment al Moni toring and Audit Report (No. 4) T March

6.1.Wastes generated from this Project include inert
and non-inert C&D material s. Non-inert C&D materi
and paper/ cardboard packaging material s. St eel m
al so grouped into non-inert C&D materials as the
C&D material s. With reference to relevant handl in

guantities of di fferent types of waste generated
Appendi x |

6. 1.2 tot al of 9,187 tonnes of C&D materials was r1eu
Landfill) during the reporting period. A total of
the reporting period. A total of 390.46 tonnes of
was generated during the reporting period. The ge

di sposed of at the NENT Landfil!]

6.1.Bhe recommended waste management mitigation meas

foll owed:
A |l mpl ement a trip-ticket system to ensure th:
properly documented and verified in accordal
A Concrete and masonry should be used as gene.]
bars can be used by scrap steel mil | s.
A Proper areas should be designated for wast

site conditions per mit.
A Maximise the use of reusable steel for mwor k

materi al

A Maintain temporary stockpiles and reuse exc:
and reinstatement.

A Oon-site sorting and segregation facility of
of the best practice in waste management an
al | projects generating construction waste.

A The sorted public fill and C&D waste shoul d

A Excavated sl ope, stockpiled material and bu
tarpaulin unti/l used in order to prevent wi

to reduce muddy runoff during wet weather.

Aurecon Mont hly Environment al Monitoring and @#8wdit Report (



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

IDQGILOO *DV ORQLWRULQJ

ORQLWRULQJ 5HTXLUHPHQW GXULQJ &RQVWUXFWLRQ

ORQLWRULQJ IRU &RQVWUXFWLRQ :RUNV

,QWULQVLFDOO\ VDIH SRUWDEOH JDV GHWHFWRUV VKRXOG EH XVF
DQ\ FRQILQHG VSDFHV ZKLFK KDYH WKH SRWHQWLDO IRU SUHVHC
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 /RFDWLRQ

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'fV /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 VKRXOC(
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/I GEOHQUKBHSRUWL
6LWH IRUPDWLRQ OD\RXMWI>SWHDQ LV VKRZQ LQ

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

3RUWLRQ $ PS' WR PS' 30DWIRUAIFDYDWLRQ :RUNV

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R +0DUF



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

ORQLWRULQJ (TXLSPHQW

*DV '"HWHFWRU ZDV XVHG IRU FDUU\LQJ RXW /)* PRQEWRULQJ IRU
VXPPDULVHV WKH HTXLSPHQW WKDW ZHUH XVHG LQ WKH /)* PRQLW
FHUWLILFDWHVS$BSH YER[ZQ LQ

7DEOH /)* ORQLWRULQJ (TXLSPHQW

*DV '"HWHFWRU 36 6 1

(YHQW DQG $FWLRQ 30DQ ($3

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

7TDEOH $FWLRQ 30DQ IRU WKH PRQLWRULQJ GXULQJ FRQVW

' 3DUDPHWHU  ORQLWRULQJ 5HV $FWLRQ
2[\JHQ 2 $FWLRQ /HYHO PHQWLODWH WUHQFKWRLG WR Ul
|
/LPLW /HYHO : BWRS ZRUNV
(YDFXDWH SHUVRQQHO SURKLELYV
,QFUHDVH YHQWLODWIRQ WR UH\
|
OHWKDQH &+ $FWLRQ /HYHO ! 3JURKLELW KRW ZRUNV
,QFUHDVH YHQWLODWWRQ WR UH\
/(1
/LPLW /HYHO ! | BWRS ZRUNYV
(YDEXDWH SHUVRQQHO SURKLELYV
,QFUHDVH YHQWLODWWRQ WR UH\
/(1

&DUERQ GLR[LGH$FWLRQ /HYHO I9HQWLODWH WRVBHVWRUH &2
&2 &2
/LPLW /HYHO ! 6WRS ZRUNYV

(YDEXDWH SHUVRQQHO SURKLEL
,QFUHDVH YHQWLODWWRQ WR UH\

/(/ /IRZHU ([SORVLYH /LPLW FRQFHQWUDWLRQV LQ DLU EHORZ ZKLFK
DQ H[SORVLRQ

7KLV $FWLRQ /HDWHO RIL¥2VHW IRU UHIHUHQFH RI@QVVDRQXIRJIRP MR
SDUWLFXODU ORFDWLRQ

'"HSHQGLQJ RQ WKH BPBIYHONQKWER $FWLRQ /HYHO DW D SDUWLFXODU C

ORQLWRULQJ 5HVXOWYV

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

$XUHFRQ ORQWKO\ (QYLURQPHQWDO ORQLWRULQJ DQG $XGLW 5HSRUW 1R +0DUF



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

7TDEOH 6 XPPDU\/RM ORQLWRULQJ 5HVXOWYV
~ ORQLWRULQJ 3DUDPHWHU V
-————
~ ORQLWRULQJ SHVXOWV
obU
obu
obuU
obuU
obu
obu
obU
obu
obu
obuU

obu

obuU

3RUWLRQ $opu

PS' W
ps: oD U
30DWIRUP ODU
oD U

0ODU
obuU
0ODU
0DU
obu
0DU
0ODU
obuU
0ODU
0DU
obu

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

7KLV /LPLW /HPWO RI 2 VHW IRU UHIHUHQFH RRIOXV DR@ XBR@®IDQKRDUWLFXODU 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
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SHFRPPHQGHG OLWLJDWLRQ OHDVXUHYV

7KH UHFRPPHQGHG ODQGILOO JDV PLWLIJDWLRQ PHDVXUHV IURP

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

$ 3URPLQHQW VDIHW\ ZDUQLQJ VLJQV VKRXOG EH HUHFWHG RC
YLVLWRUV Rl /)* KD]DUGYV GXULQJ H[FDYDWLRQ ZRUNV

$ 1R VPRNLQJ RU EXUQLQJ VKRXOG EH SHUPLWWHG RQ VLWH

$ B3URPLQHQW 1R VPRNLQJ DQG plR 1IDNHG )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

I &RQVWUXFWLRQ HTXLSPHQW VKRXOG EH HTXLSSHG ZLWK YHU
JURXQG LQVWDOOHG ZLWK VSDUN DUUHVWRUYV

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

$ 9T3HUPLW WR :RUN V\VWHP VKRXOG EH LPSOHPHQWHG

$ :HOGLQJ IODPH FXWWLQJ RU RWKHU KRW ZRUNV VKRXOG EH
'RUNY VI\VWHP IROORZLQJ FOHDU VDIHW\ UHTXLUHPHQWYV JI
SUHVHQFH RI TXDOLILHG SHUVRQV WR VXSHUYLVH WKH ZRUNY
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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

$00 UHOHYDQW HQYLURQPHQWDO PLWLJDWLRQ PHDVXUHV OLVWHG
O0DQXDO DQG WKHLU LPSOHPHQWDW I$SBGHOWILW 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 FXOWXUL
SURMHFW DUHD ZDV FRQGXFWHG EHIRUH FRPPHQFHPHQW RI FRQVV
UHTXLUHPHQW RI 6XUYH\ BHSRUW DQG 0ODSSLQJ 5HFRUGV IRU %RX
RI * *x *x % x x % * * * DQG * 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 RI 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 PHDVXUHV 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

,Q WKH UHSRUWLQJ SHULRG WKH SRVW WUDQVORFDWLRQ PRQLW
6RPDQQLDWKHOSKXNVD FRQEERWHG RQ O0DUFK EDVHG RQ WKH
WKH DSSURYHG B5HYLVHG 7UDQVORFDWLRQ 3URSRVDO IRU Wk
6RPDQQLDWKHOSKXMOH3@NWRTWDQVORFDWLRQ ORQLWRULQJ 5HS!
SUHVHQWY WKH GHWDLOV RI UHTXLUHPHQWY PRQLWRULQJ UHVXC
VLWH LQVSHFWLRQ SKRWRYV $£85HQ O VR XWX RRIDW KHH GHSRBWLQJ SHU|
]JDONARGLYLGXDO LV LGHQWLILHG

7KH SRVW WUDQVSODQWDWLRQ PRQLWRULQJ ZDV FRQGXFWHG R
UHTXLUHPHQW RI WKH DSSURYHG 7UDQVSODQWDWLRQ 3URSRVDC
,PSRUWDQFH 5HMWRVWKWMUDQVSODQWDWLRQ ORQYWRWEIJI DQG $XG
SUHVHQWY WKH GHWDLOV RI UHTXLUHPHQWY PRQLWRULQJ UHVXC
VLWH LQVSHFWLRQ SKRWRV BESHDGLRXWXPRDWKHHGHSRUWLQJ SHL
QXPEHUV PHDVXUHPHQWYV DQG KHDOWK FRQGLWLRQV RI WKH WUD

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

7KH PLOHVWRQH RI WKH HFRORJLFDODER®LWRN IMRI W FRSU H Y HRIVWHI
VXEPLVVLRQV DUH SURYLGHG LQ KWWSV ZZZ QHQW[ HPD FRP HS

7DEOH OLOHVWRQH RI WKH (FRORJLFDO ORQLWRULQJ
oRgluRy (OGS et o
3RVW YW $XJ $XJ
WUDQVOR = ec gHs 6HS
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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

O0DUFK $ MRLQW HQYLURQPHQWDO VLWH LQVSHFWLRQ ZDV
RI WKH (5 WKH &RQWUDFWRU ,(& DQG WKH (7 RQ ODUFK 7
LQVSHFWLRQ UHFRUSSSBQB LWKRIAUQM LZDV QR QRQFRPSOLDQFH UHFF
WKH VLWH LQVSHFWLRQV

ODMRU ILQGLQJV DQG UHFRPPHQGDWLRQV DUH VXPPDUL]JHG DV IRC

ODUFEK

t 7KH &RQWUDFWRU ZDV UHPLQGHG WR LQFUHDVH WKH IU
URDG DQG ZRUNV DUHD RI 6%%$ DQG 3RUWLRQ ' 7KH U
XQSDYHG URDG DQG ZRUNVY DUHD RI 6%%$ DQG 3RUWLRQ '

0DUFK

1 )XJLWLYH GXVW ZDV REVHUYHG IURP WKH EUHDNLQJ DQ
( 7KH &RQWUDFWRU KDV EHHQ UHPLQGHG WR VSUD\
GXVW\ PDWHULDO GXULQJ EUHDNLQJ DQG H[FDYDWLRQ Z

1 3DLQW FRQWDLQHUV ZHUH REVHUYHG ZLWKRXW GULS W
WKH SDLQW FRQWDLQHUV

1 7KH &RQWUDFWRU ZDV UHPLQGHG WR LQFUHDVH WKH U

URDG DQG ZRUNV DUHD RI 3BRUWLRQ $ 7KH IUHTXHQF\ RI
DQG ZRUNV DUHD RI 3BRUWLRQ $ VKRXOG EH LQFUHDVHG

ODUFK

t &KHPLFDO FRQWDLQHUV LQ 6%%$ ZHUH REVHUYHG ZLWKR
SURYLGHG WR DOO FKHPLFDO FRQWDLQHUYV

¥ 6WRFNSLOHV RI GXVW\ PDWHULDO DUH QRW FRYHUHG
&RQWUDFWRU KDV EHHQ UHPLQGHG WR IXOO\ FRYHU WK
ZLWK LPSHUYLRXV VKHHWYV

¥ 7TKH &RQWUDFWRU ZDV UHPLQGHG WR LQFUHDVH WKF
FRQVWUXFWLRQ VLWH WR SUHYHQW GXVW GLVSHUVLRC
FRQVWUXFWLRQ VLWH VKRXOG EH LQFUHDVHG WR SUHYH

ODUFK

t 6DQG DQG VLOW ZHUH REVHUYHG DW WKH YHKLFOH HQ
KDV EHHQ UHFRPPHQGHG WKDW WKH YHKLFOH HQWUDQF|

t &KHPLFDO FRQWDLQHUV ZHUH REVHUYHG LQ WKH RSHQ
QRW SODFHG LQVLGH WKH GULS WUD\ 7KH &RQWUDFWF
VWRUDJH FKHPLFDO FRQWDLQHUV SURSHUO\ DQG FKHPL
LQVLGH WKH GULS WUD\ ZKHQ LW LV LQ RXWGRRU

1R (QYLURQPHQWDO 3URWHFWLRQ 'HSDUWPHQW 5HJLRQDO 2IILFF
LQVSHFWLRQ LQ ODUFK
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6XPPDU\ RI ORQLWRULQJ ([FHHGDQFH

KU 763 ORQLWRULQJ

1R $FWLRQ /LPLW /HYHO H[FHHGDQFH IRU KU 763 LPSDFW PRQL)
UHFRUGHG GXULQJ WKH SHULRG

KU 763 ORQLWRULQJ

$FWLRQ /HYHO /ILPLW /HYHO ([FHHGDQFH IRU KU 763 PRQLW
GXULQJ WKH UHSRUWLQJ SHULRG 7KH H[FHHGDQFH ZDV FRQVLGHU
VXFK DV WKH KLJK OHYHO RI EDFNJURXQG DLU TXDOLW\ LQ +RQJ .I
DQG QRW SURMHFW UHODWHG

1R $FWLRQ /LPLW /HYHO H[FHHGDQFH IRU KU 763 PRQLWRULQJ
SHULRG

$FWLRQ /HYHO ([FHHGDQFH /ILPLW /HYHO ([FHHGDQFH IRU KU
UHFRUGHG GXULQJ WKH UHSRUWLQJ SHULRG 7KH H[FHHGDQFH ZDV
VRXUFHV VXFK DV WKH KLJK OHYHO RI EDFNJURXQG DLU TXDOLW\
SHULRG HWF DQG QRW SURMHFW UHODWHG

1RLVH 6XUIDFH :DWHU 4XDOLW\ /DQGILOO *DV ORQLWRULQJ

1R H[FHHGDQFH RI WKH $FWLRQ DQG /LPLW /HYHOV IRU ZDV UHF
VWDWLRQV GXULQJ WKH UHSRUWLQJ SHULRG

6XPPDU\ RI (QYLURQPHQWDO 1RQ FRPSOLDQFH

1R QRQ FRPSOLDQFH HYHQW ZDV UHFRUGHG GXULQJ WKH UHSRUWI

6XPPDU\ RI (QYLURQPHQWDO &RPSODLQW

1R HQYLURQPHQWDO FRPSODLQW ZDV UHFRUGHG GXULQJ WKH UHS

6 XPPDU\ RI (QYLURQPHQWDO 6XPPRQV DQG 6XFFHVVIXC

1R VXPPRQV ZDV UHFHLYHG GXULQJ WKH UHSRUWLQJ SHULRG
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 PSOHPHQWDWLRQ 6WDWXV RQ (QYLURQPHQWDO
7KH &RQWUDFWRU KDV JHQHUDOO\ LPSOHPHQWHG HQYLURQPH

UHTXLUHPHQWY DV VWDWHG LQ WKH (,$ 5HSRUW WKH (3 DQG (
GRFXPHQWY 7KH LPSOHPHQWDWLRQ VWDWXV GXUL$EBEWHEELJHSRUYV
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.H\ ,VVXHV IRU WKH &RPLQJ ORQWK

"RUNV WR EH XQGHUWDNHQ IRU WKH FRPLQJ PRQLWRULQJ SHULRC
FROQVWUXFWLRQ DFWLYLWLHYVY DQGSERFDGLILRQY DUH VXPPDUL]JHG L

DS E&] oo} JvP v pupvo} ]JvPU ¢]8 SE ((]
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SRWHQWLDO HQYLURQPHQWDO LPSDFWV DULVLQJ IURP WKH DER

DVVRFLDWHG ZLWK DLU TXDOLW\ FRQVWUXFWLRQ QRLVH ZDWHU
PRQLWRULQJ ODQGVFDSH DQG YLVXDO FXOWXUDO KHULWDJH DQC

ORQLWRULQJ 6FKHGXOH IRU WKH 1H[W ORQWK
7KH WHQWDWLYH VFKHGXOH Rl HQYLURQPHQWDO PRQLWRULQJ IRL
LESSHQGL[ &

&RQVWUXFWLRQ 3URJUDPPH IRU WKH 1H[W ORQWK
7KH PRVW XSGDWHG FRQVWUXFWLRQ SURJUDFFPIHIRGLWEKH 3URMHF
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KU KU 763 LPSDFW PRQLWRULQJ ZDV FDUULHG RXW LQ WKH U
/IHYHQFHHGDQFH IRU KU 763 LPSDFW PRQLWRULQJ DW $0 $0 $
WKH SHULRG

$FWLRQ /HYHO /ILPLW /HYHO ([FHHGDQFH IRU KU 763 PRQLW
GXULQJ WKH UHSRUWLQJ SHULRG 7KH H[FHHGDQFH ZDV FRQVLGHU
VXFK DV WKH KLJK OHYHO RI EDFNJURXQG DLU TXDOLW\ LQ +RQJ .1
DQRG QRW SURMHFW UHODWHG

1R $FWLRQ /LPLW /HYHO H[FHHGDQFH IRU KU 763 PRQLWRULQJ
SHULRG

$FWLRQ /HYHO ([FHHGDQFH /ILPLW /HYHO ([FHHGDQFH IRU KU
UHFRUGHG GXULQJ WKH UHSRUWLQJ SHULRG 7KH H[FHHGDQFH ZDV
VRXUFHV VXFK DV WKH KLJK OHYHO RI EDFNJURXQG DLU TXDOLW\
SHULRG HWF DQG QRW SURMHFW UHODWHG

&RQVWUXFWLRQ QRLVH PRQLWRULQJ ZDV FDUULHG RXW LQ WKH U
H[FHHGDQFH DW 10 D 10 D ZDV UHFRUGHG GXULQJ WKH SHULRG

6LWH FOHDUDQFH RI IXWXUH ODQGILOOLQJ DUHD LV LQ SURJUHVYV

ERUHKROHY ZLOO EH LQVWDOOHG DIWHU WKH VLWH IRUPDWLRQ
FRPPHQFHPHQW SHULRG RI JURXQGZDWHU PRQLWRULQJ ZLOO EH L
LV UHTXLUHG EHIRUH WKH FRPSOHWLRQ RI VLWH IRUPDWLRQ ZRUN

6XUIDFH ZDWHU PRQLWRULQJ ZDV FDUULHG RXW LQ WKH UHSRU\
HIFHHGDQFH DW :0 :0 ZDV UHFRUGHG GXULQJ WKH SHULRG

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

,Q WHUPV RI FXOWXUDO KHULWDJH LPSOHPHQWDWLRQ RI WKH PL
IHQFLQJ WR SURWHFW WKH ERXOGHU SDWK DQG VHWWLQJ XS ZDUC
WKH 3URMHFW KDV EHHQ PRQLWRUHG WKURXJK WKH UHJXODU VLW
$00 WKH PLWLIJDWLRQ PHDVXUHY DUH LQ RUGHU

3RVW WUDQVORFDWLRQ ORQLWRULQJ ZDV FD8JUDIQB RRK® LLAMGWKIHG X
ZDV IRXQG 3RVW WUDQVSODQWDWLRQ PRQLWRULQJ ZDV FDUULF
QXPEHUV PHDVXUHPHQWY DQG KHDOWK FRQGLWLRQV RI WKH WUD

JRXU HQYLURQPHQWDO VLWH LQVSHFWLRQV ZHUH FDUULHG RXW LC
RQ PLWLIJDWLRQ PHDVXUHV IRU 3HUPLW J/LFHQVHV ZHUH JLYHQ W
GHILFLHQFLHV LGHQWLILHG GXULQJ WKH VLWH LQVSHFWLRQV

1R HQYLURQPHQWDO FRPSODLQW ZDV UHFRUGHG GXULQJ WKH UHS

1R QRQ FRPSOLDQFH HYHQW ZDV UHFRUGHG GXULQJ WKH UHSRUWI
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1R QRWLILFDWLRQ RI VXPPRQV DQG SURVHFXWLRQ ZDV UHFHLYHG

7KH (7 ZLOO NHHS WUDFN RQ WKH (0 $ SURJUDPPH WR HQVXUH
UHTXLUHPHQWY DQG WKH SURSHU LPSOHPHQWDWLRQ RI DOO QHFF
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\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
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Impact Monitoring Schedule for NENT Landfill Extension (March 2023) (version 3.0)

3-2023
Wed Thur Fri Sat
1 2 3 4
Additional 24-hour TSP monitoring { Air quality monitoring at AM1, AM2 Additional 24-hour TSP monitoring { Additional 24-hour TSP monitoring
AM1 and AM3 and AM3 & Additional 24-hour TSH AM1 and AM3 AM1land AM3
monitoring at AM1 and AM3 Re-measurement for 24-hour TSH
Noise monitoring at NM1a and NMZ monitoring at AM2
Surface water quality monitoring af
WM1 and WM2
5 6 7 8 9 10 11
Air quality monitoring at AM1, AM2
and AM3
Noise monitoring at NM1a and NMZ
12 13 14 15 16 17 18
Additional 24-hour TSP monitoring { Air quality monitoring at AM1, AM2,
AM3 and AM3
Noise monitoring at NM1a and NM2
19 20 21 22 23 24 25
Air quality monitoring at AM1, AM2 Air quality monitoring at AM1, AM2
and AM3 and AM3
Noise monitoring at NM1a and NMZ
26 27 28 29 30 31
Air quality monitoring at AM1, AM2
and AM3
Noise monitoring at NM1a and NMZ
Remark:

1. 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).
2. Noise monitoring includes 30-minute construction noise monitoring at NM1a and NM2a (Ref.: Table 4.1 of the approved EM&A Manual).
3. 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).
4. The additional 24-hour TSP monitoring at AM1 was ceased 5 March 2023 and 24-hour TSP monitoring at AM3 was ceased 14 March 2023.
5. Re-measurement for 24-hour TSP monitoring at AM2 was conducted on 4 March 2023 due to the electrivity supply problem.

Date: 31 March 2023



Date: 16 March 2023

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

4-2023
Sun Mon Tue Wed Thur Fri Sat
1

2 3 4 5 6 7 8

Air quality monitoring at AM1,

AM2 and AM3
Noise monitoring at NM1a ang
NM2a
Surface water quality monitorin
at WM1 and WM2
9 10 11 12 13 14 15
Air quality monitoring at AM1,
AM2 and AM3
Noise monitoring at NM1a ang
NM2a
16 17 18 19 20 21 22
Air quality monitoring at AM1,
AM2 and AM3
Noise monitoring at NM1a and
NM2a
23 24 25 26 27 28 29
Air quality monitoring at AM1, Air quality monitoring at AM1,
AM2 and AM3 AM2 and AM3
Noise monitoring at NM1a anq
NM2a

30
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).
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Sibata LD-5R K-Factor Verification Test by Total Suspended Particulates HVS Test Report

Verification Test Date:
Next Verification Test Date:
Unit-under-Test- Model No.
Unit-under-Test Serial No.
QOur Report Refrence No.
Calibration Location:

ACUITY

SUSTAINABILITY
CONSULTING LIMITED

3-Dec-22
2-Dec-23

Sibata LD-5R

074545

to 4-Dec-22

RPT-22-HVS-0026
AM2, Located near the Leachate Treatment Works within the NENT Landfill

(] ‘;

Website www aculyhk com

Unit E 12/F, Ford Glory Plaza
Nos 3739 Wing Hong Slreel,

Chevng Sha Wan, Kowloon

g Tel - [852) 2698 6833
Fax BS52) 26989383

Standard Equipment Information
R . Tisch TSP Tisch HVS
Verification Equipment Type HVS Calibrafor
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
Dust
Time K-Factor M?;;?i{() Total Concentration
Verification TSP Sample | (ug/m3), (C)
Date Counts
Test No. C 1D No.
S| e e G EL oo R ctong | S O ;
@nmin) | (K=CR) Y
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 4/12/2022 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 Coefficient,R=  0.9780 o 60 ' %(.133%25'585352
Verification Test Result: E &
* If the Correlation Coefficient, R is <0.5. Checking and Re-verification are % E
required. § 2 A
= 30
3 20
10
A °
Verified By: / P o 20 40 60 80

Technical Manager &

Date:  05-12-2022

Count/Minute (R)




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

ACUITY
SUSTAINABILITY
CONSULTING LIMITED

eg

Webtile www oculybk com

Unit £ 12/F, Ford Glory Plaza
Nos 37-39 Wing Hong Streel,

Cheung Sha Wan, Kowloon

k Tel . (852) 2698 6833
Fox.: {852) 26989383

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.: 882106
Our Report Refrence No.: RPT-22-HVS-0027
Calibration Location: AM2, Located near the Leachate Treatment Works within the NENT Landfill
Standard Equipment Information
y ; ; Tisch TSP Tisch HVS
Verification Equipment Type HVS Calibitir
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(i:rii];%) Total Concentration
Verification TSP Sample | (ug/m3), (C)
Date Counts
Test No. TC) ID No.
Start-time | End-time Serier | e, X-axis ( Xi
(in min) (K=C/R) yaxs
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 3/12/2022 201.27 204.35 184.80 0.00103 48 8870 R222043/3 49
4 4/12/2022 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 80
interceptch=  -8.6314 70
. . y=1.2417x- 8.6314
*Correlation Coefficient,R=  0.9513 T e R?=0.9049 o
Verification Test Result: ~ Strong Correlation, Results were accepted. é “
* If the Correlation Coefficient, R is <0.5. Checking and Re-verification are é E
required. § S 40 Z
2 30
3
a 20
10
0
Verified By: , /Q\) / Date: _05-12-2022 0 . B 5 80

Technical Manager ¥ Z

Count/Minute (R)




P A Website wanw acuilyh com

= - Unil € 12/F, Ford Glory Plaza
Q  Nos 3739 Wing Hong Streel,

Chevng Sha Wan, Kowloon

ACUITY

SUSTAINABILITY
CONSULTING LIMITFD

L Tel . (852) 2698 6833
Fax . B52) 26989383

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

Verification Test Date: 3-Dec-22 to 4-Dec-22

Nevt Verifiration Tact Nate- 2-Nar
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