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ANEWR

Civil Engineering and Development Department Your reference:

East Development Office

8/F, South Tower, West Kowloon Government Ourreference:  HKCEDD12/50/109696
Offices

11 Hoi Ting Road Date: 16 April 2024

Yau Ma Tei

Kowloon

Attention: Mr Lee Ming Keung

BY POST

Dear Sirs

Agreement No. EDO/04/2017

Independent Environmental Checker (IEC) for Development of Anderson Road Quarry Site
— Road Improvement Works

Monthly Environmental Monitoring & Audit Report (March 2024)

We refer to emails dated 9 April 2024 from Environmental Team, Lam Environmental Services Limited
attaching a Monthly Environmental Monitoring and Audit Report (March 2024) for the captioned
project.

We have no comment and hereby verify the abovementioned report in accordance with Clause 3.4 of the
Environmental Permit no. EP-513/2016.

Should you have any queries, please do not hesitate to contact the undersigned or our Mr Chris Ip on
2618 2831.

Yours faithfully
ANEWR CONSULTING LIMITED

James Choi
Independent Environmental Checker

CPSJ/LCCR/ICHC/csym

cc  CEDD — Mr Kalvin Li (email: kalvinli@cedd.gov.hk)

AECOM — Mr Brad C W Chan (email: ¢3-srec4@arqaecom.com)

AECOM — Mr Ken Wong (email: c1-rel@arqaecom.com)

Lam Environmental Services Limited — Mr Raymond Dai (email: raymonddai(@lamenviro.com)

Lam Environmental Services Limited — Mr Victor Wong (email: victorwong@lamenviro.com)
ANewR Consulting Limited
Unit 1813, 1815-16, 18/F, Tower A, Regent Centre
63 Wo Yi Hop Road, Kwai Chung, Hong Kong Gan\ :
Tel: (852) 2618 2831 Fax: (852) 3007 8648 G i ol

Email: info@anewr.com Certificate No.: CC 3988
Web: www.anewr.com
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HYHORSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV

ORQWKO\ (0 $ 5HSRUW ODUFK

7$%/( 2) &217(176

,1752'8&7,21

6FRSH RI WKH 5HSRUW
6WUXFWXUH RI WKH 5HSRUW

352-(&7 %$&.*5281"

%DFNJURXQG

6FRSH RI WKH 3URMHFW DQG 6LWH '"HVFULSWLRQ
3URMHFW 2UJDQL]DWLRQ DQG &RQWDFW 3HUVRQQHO
&RQVWUXFWLRQ $FWLYLWLHV

67$786 2) 5(*8/$725< &203/,$1&(

6WDWXV Rl (QYLURQPHQWDO /LFHQVLQJ DQG 3HUPLWYV
6WDWXV Rl 6XEPLVVLRQ XQGHU WKH (3
021,725,1* 5(48,5(0(176

1RLVH ORQLWRULQJ
$LU ORQLWRULQJ
'DWHU 4XDOLW\ ORQLWRULQJ

021,725,1* 5(68/76

1RLVH ORQLWRULQJ 5HVXOWYV
$LU ORQLWRULQJ 5HVXOWV

‘DWHU 4XDOLW\ ORQLWRULQJ 5HVXOWYV
‘DVWH ODQDJHPHQW

&203/,%$1&( $8',7

1RLVH ORQLWRULQJ
$LU 4XDOLW\ ORQLWRULQJ
'DWHU 4XDOLW\ ORQLWRULQJ
5HYLHZ RI WKH 5HDVRQV IRU DQG WKH ,PSOLFDWLRQV
6XPPDU\ RI IROORZ XS DFWLRQ RQ QRQ FRPSOLDQFH
(19,5210(17$/ 6,7( $8',7
&203/$,176 127,),&$7,21 2) 6800216 $1' 3526(&87,21

&21&/86,21
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lam

/IDP (QYLURQPHQWDO 6HUYLFH|§|/

1,67 2) 7$%/(6

7DEOH 6FKHGXOH 'HVLJQDWHG 3URMHFWV XQGHU WKLV 3URMHFW

7DEOH &RQWDFW 'HWDLOV RI .H\ 3HUVRQQHO

7DEOH B6XPPDU\ Rl WKH FXUUHQW VWDWXV RQ OLFHQFHY DQG RU SHUPLW\
SURWHFWLRQ SHUWLQHQW WR WKH 3URMHFW

7DEOH 6XPPDU\ RI VXEPLVVLRQ VWDWXV XQGHU (3

7DEOH 1RLVH ORQLWRULQJ 6WDWLRQ

7DEOH 1RLVH ORQLWRULQJ (TXLSPHQW

7DEOH $FWLRQ DQG /LPLW /HYHO IRU 1RLVH ORQLWRULQJ

7DEOH $LU ORQLWRULQJ 6WDWLRQ

7DEOH $LU 4XDOLW\ ORQLWRULQJ (TXLSPHQW

7DEOH $FWLRQ DQG /LPLW /HYHO IRU $LU 4XDOLW\ ORQLWRULQJ

7DEOH ODULQH :DWHU 4XDOLW\ 6WDWLRQV IRU :DWHU 4XDOLW\ ORQLWRUL

7DEOH :DWHU 4XDOLW\ ORQLWRULQJ (TXLSPHQW

7DEOH $FWLRQ DQG /LPLW /HYHO IRU :DWHU 4XDOLW\ ORQLWRULQJ

7DEOH 6XPPDU\ Rl 4XDQWLWLHV Rl ,QHUW & ' ODWHULDOV

7DEOH B6XPPDU\ Rl 4XDQWLWLHV RI & ' :DVWHYV

7DEOH &XPXODWLYH 6WDWLVWLFV RQ &RPSODLQWYV

7DEOH &XPXODWLYH 6WDWLVWLFV RQ 6XFFHVVIXO 3URVHFXWLRQV

7DEOH &RQVWUXFWLRQ $FWLYLWLHV DQG 5HFRPPHQGHG OLWLJDWLRQ OHD

ORQWKV

/,67 2) ),*85(6

JLIXUH SURMHFW /D\RXW

JLIXUH SURMHFEW 2UJDQL]DWLRQ &KDUW

JLIXUH /IRFDWLRQOV RI 1RLVH OROLWRULQJ 6WDWLRQ IRU 5RDG ,PSUR"
JLIXUH /REDWLROV RI 1RLVH OROLWRULQJ 6WDWLRQ IRU 5RDG ,PSUR"
JLIXUH /IRFDWLROV RI $LU 4XDOLW\ ORQLWRULOJ 6WDWLRQ IRU 5RDG
JLIXUH /IRFDWLRQV RI $LU 4XDOLW\ ORQLWRULOQJ 6WDWLRQ IRU 5RDG
JLIXUH /IRFDWLRQOV RI :DWHU 4XDOLW\ ORQLWRULQJ 6WDWLRQ IRU 5R
JLIXUH /IREDWLROV RI :DWHU 4XDOLW\ ORQLWRULQJ 6WDWLRQ IRU 5R/|

1,67 2) $33(1',&(6

$SSHOGL] (OYLURQPHOWDO OLWLIJDWLRQ ,PSOHPHQWDWLRQ 6FKHGXOH
$SSHOGL] $SFWLROQ DOQG /LPLW /HYHO

$SSHOGL] &RSLHV RI &DOLEUDWLRQ &HUWLILFDWHYV

$SSHOGL]J 'LOG GDWD H[WUDFWHG IURP +.2 $XWRPDWLF :HDWKHU 6WDW
$SSHOGL]J OROLWRULQJ 6FKHGXOH IRU 5HSRUWLQJ ORQWK

$SSHOGL] 1RLVH OROLWRULOJ 5HVXOWYV DQG *UDSKLFDO 3UHVHQWDWL]
$SSHOGL] $LU 4XDOLW\ OROLWRULQJ 5HVXOWY DQG *UDSKLFDO 3UHVHC
$SSHOGL]J ‘DWHU 4XDOLW\ OROLWRULQJ 5HVXOWY DQG *UDSKLFDO 3UH\
$SSHOGL]J OROWKO\ 6XPPDU\ :DVWH )ORZ 7DEOH

$SSHOGL]J (YHOW DOG $FWLRQ 30DQV

$SSHOGL] 6XPPDU\ IRU IRWLILFDWLRQ RI ([FHHGDQFH

$SSHOGL]J &RPSODLQW /RJ

$SSHOGL]J &ROVWUXFWLRQ 3URJUDPPH RI ,QGLYLGXDO &RQWUDFWV
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I— /IDP (QYLURQPHQWDO 6HUYLFHY [LPILWHJQYLURQPHQWDO 7HDP IRU
HYHORSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV

ORQWKO\ (0 $ 5HSRUW ODUFK

(;(&87,9( 6800%5¢<

L 7KLV LV WKH (QYLURQPHQWDO ORQLWRULQJ DID®& FBKKGRW (0 $ ORC
'HYHORSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6LWH + 5RDG ,PSURYHPHQ\
3HUPLW QR (3 +HUHDIWHU DV *WKH 3URMHFW’" 7KH FRQVWUX
FRPPHQFHG RQ 1RYHPEHU DQE (WELUHISRUMKUHVHQWLQJ W
HQYLURQPHQWDO PRQLWRULQJ ILQGLQJV DQG LQIRWP DWIRIFK HFRUG

7KH FXW RIl GDWH Rl UHSRUWLQJ LV WKH HQG RI HDFK UHSRUWL

LL ,Q WKH UHSRUWLQJ PRQWK WKH SULQFLSDO ZRUN DFWLYLWLHV FR

RUNV LQ 5RDG ,PSURYHPHOW :RUNYV 5,:

X &RQVWUXFW 5& ZRUNV EDFNILOOLQJ DW 5:& 7\SH DUH LQ SUR
X (/6 ZRUNV DW 5:& 7\SH DQG 7\SH DUH LQ SURJUHVYV

X ‘UDLQDJH GLYHUVLRQ DW 5:& 7\SH LV LQ SURJUHVYV

X :DWHUPDLQ GLYHUVLRQ DW 5:& 7\SH LV LQ SURJUHVYV

X 5& ZRUNV DW 5:& 7\SH WR 7\SH LV LQ SURJUHVYV

X %DFNILOOLQJ ZRUNV DW 7\SH WR LV LQ SURJUHVV

X %DFNILOOLQJ ZRUNV DW )( 3& E LV LQ SURJUHVYV

X 7ULDO SLWV H[FDYDWLRQ DW &7 DUH LQ SURJUHVYV

X 'UDLQDJH GLYHUVLRQ ZRUNV DW &7

X $%:) ZRUNV (0 ZRUNV DQG OLIW LQVWDOODWLRQ ZRUNV LQ /7 I
X $%:) ZRUNV ( 0 ZRUNV DQG OLIW LQVWDOODWLRQ ZRUNV LQ /7 I

:RUNV LQ 5RDG ,PSURYHPHOW :RUNYV 5,:

X BS5HPDLQLQJ 8WLOLWLHV 'UDLQDJH :RUNV DQG 5RDG :RUNV DU
8 WXUQ %D\ UHPDLQLQJ DUHD

X (/16 ZRUNV DQG 5& ZRUNV DW 6( %D\ WR DUH LQ SURJUHVYV
X 5& ZRUNV DW &7 6( LQ SURJUHVYV

:RUNV LQO 5RDG ,PSURYHPHOW :RUNYV 5,:

X ([FDYDWH WULDO SLWV DW 6DX 0XL 3LQJ 5RDG /ILQ 7DN 5RD(
FRQILUPDWLRQ LQ SURJUHVYV

x (/6 ZRUNV DQG ZDWHUPDLQ FRQQHFWLRQ ZRUNV DW 6DX 0XQ 3LC
6LWWLQJ RXW $UHD IRU ZDWHUPDLQ FRQQHFWLRQ LV LQ SURJUH

X 5RDG ZRUNV DW 5:' %D\ WR 6 ( 9% %D\ WR
X (/6 ZRUNV IRU 1RLVH %DUULHU 6( 9% SHQGLQJ RQ ZDWHUPDLQ
X 5RFN H[FDYDWLRQ DW 60RSH ' ORZHU SRUWLRQ LV LQ SURJUHV'

X 5RFN H[FDYDWLRQ XVLQJ GULOO VSOLW PHWKRG GUDLQDJH ZR
/LQ 7DN 5RDG DUH LQ SURJUHVYV

X ([FDYDWH DW 60RSH ' LV LQ SURJUHVYV
X &RQVWUXFW 5& SLHU DW %ULGJH ) LV LQ SURJUHVYV
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I— /IDP (QYLURQPHQWDO B6HUYLFHY /[LPLWHGEQRYLURQEHQWDO 7HDP IRU
HYH RSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV

ORQWKO\ (0 $ S5HSRUW ODUFK

$LU 4XDOLW\ ORQLWRULQJ
LLL KRXU 7TRWDO 6XVSHQGHG 3DUWLFXODWHY 763 PRQLWRULQJ ZDV F
7KH VDPSOLQJ IUHTXHQF\ LV WLPHV LQ HYHU\ GD\V LQ WKH UHSRUWL
LY 1R SURMHFW UHODWHG DFWLRQ RU OLPLW OHYHO H[FHHGDQFH ZDV UHF

1RLVH ORQOLWRULQJ

Y 1RLVH PRQLWRULQJ ZDV FRQGXFWHG DW ILYH QRLVH PRQLWRULQJ VW
PRQWK
YL 1R SURMHFW UHODWHG DFWLRQ RU OLPLW OHYHO H[FHHGDQFH ZDV UHF

:DWHU 4XDOLW\ ORQLWRULQJ

YLL :DWHU TXDOLW\ PRQLWRULQJ ZDV FRQGXFWHG DW IRXU PRQLWRULC
UHSRUWLQJ PRQWK

YLLUR ZDWHU VDPSOHV FDQ EH FROOHFWHG DW 6WDWLRQV $& $& DQG (
VWDWLRQV ZHUH GULHG RXW GXULQJ WKH PRQLWRULQJ

L[ 1R H[FHHGDQFHV ZHUH UHFRUGHG LQ WKLV UHSRUWLQJ SHULRG

6LWH QVSHFWLRQV DQG $XGLW

[ 7KH (QYLURQPHQWDO 7HDP (7 FRQGXFWHG ZHHNO\ VLWR LQVSHFW
QRQ FRPSOLDQFH ZDV IRXQG GXULQJ WKH VLWH LQVSHFWLRQ ZKLOH
HQYLURQPHQWDO PHDVXUHV ZHUH UHFRPPHQGHG DQG UHFRUGHG 'HWD

[L 7KH (QYLURQPHQWDO 7HDP (7 FRQGXFWHG ELZHHNO\ OD@®GVFDSH VL
QRQ FRPSOLDQFH ZDV IRXQG GXULQJ WKH VLWH LQVSHFWLRQ ZKLO}
HQYLURQPHQWDO PHDVXUHVY ZHUH UHFRPPHQGHG DQG UHFRUGHG 'HWD

[LL 7KH (QYLURQPHQWDO 7HDP (7 FRQGXFWHG PRQWKO\ HFRIRRIJLFDO PRC
QRQ FRPSOLDQFH ZDV IRXQG GXULQJ WKH VLWH LQVSHFWLRQ ZKLO}
HQYLURQPHQWDO PHDVXUHV ZHUH UHFRPPHQGHG DQG UHFRUGHG 'HWD

&RPSODLOWY 1RWLILFDWLRQV RI 6XPPRQV DQG 6XFFHVVIXO 3URVHFXWLF

[LLLIR GRFXPHQWHG HQYLURQPHQWDO FRPSODLQW ZDV UHFHLYHG E\ WKH
LQYHVWLIJDWLRQ VXPPDU\ IRU DOO WKH FRPSODLQW FDVHV ZHUH UH
$SSHQGL]J

S5HSRUWLQOJ &KDQJHV

[LY 7TKHUH DUH QR FKDQJHV WR EH UHSRUWHG
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5RDG ,PSURYHPHQW :RUNYV
ORQWKO\ (0 $ 5HSRUW ODUFK

)XWXUH .HY ,VVXHYV

[y ,Q FRPLQJ UHSRUWLQJ PRQWKY WKH VFKHGXOHG FRQVWUXFWLRC
PLWLIJDWLRQ PHDVXUBIFOMMUH OLVWHG LQ
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I— /IDP (QYLURQPHQWDO 6HUYLFHY [LPILWHJQYLURQPHQWDO 7HDP IRU
HYHORSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV

ORQWKO\ (0 $ 5HSRUW ODUFK

,QWURGXFWLRQ

6FRSH RI WKH 5HSRUW

/IDP (QYLURQPHQWDO 6HUYLFHV /LPLWHG /(6 KDV EHHQ DSSRLQWH(
7THDP (7 XQGHU (QYLURQPHQWDO 3HUPLW (3 QR (3 WR LPSOl
ORQLWRULQJ DQG $XGLW (0 $ SURJUDPPH DV VWLSXODWHG LQ WKH
(QYLURQPHQWDO ,PSDFW $VVHVVPHQW (,$ 5HSRUW IRU '"HYHORSPHQ'
5RDG ,PSURYHPHQW :RUNV 5HJLVWHU 1R $(,%$5

,Q DFFRUGDQFH ZLWK &ODXVH VWDWHG LQ (3 IRXU KDUG FF
WKH PRQWKO\ (0 $ 5SHSRUW VKDOO EH VXEPLWWHG WR WKH 'LUHFWRU
UHSRUWLQJ PRQWK WKURXJKRXW WKH HQWLUH FRQVWUXFWLRQ SHULI

,Q DFFRUGDQFH ZLWK 6HFWLRQ RI WKH B3URMHFW (0 $ 0DQXDO
VKRXOG EH SUHSDUHG DQG VXEPLWWHG WR (3' ZLWKLQ D PRQWK DI
FRPPHQFHYVY ZLWK WKH VXEVHTXHQWO\ ORQWKO\ (0 $ 5GHSRUWV GXH L
HDFK UHSRUWLQJ PRQWK

6WUXFWXUH RI WKH 5HSRUW

6HFWLRQ  QWURGX#FWHMPLOV WKH VFRSH DQG VWUXFWXUH RI WKH UH

6HFWLRQ 3URMHFW %DFNMXPPEPEL]HY EDFNJURXQG DQG VFRSH RI WK
GHVFULSWLRQ SURMHFW RUJDQL]DWLRQ DQG FRQWDFW GH)
UHSRUWLQJ SHULRG

6HFWLRQ 6WDWXV RI 5HJXODWRU\+x &RPERODLWIGHAN WKH VWDWXV RI
(QYLURQPHQWDO 3HUPLWYV /LFHQVHV GXULQJ WKH UHSRUW

6HFWLRQ ORQLWRULQJ 5HVXLW¥PRIUL]JHY DOO PRQLWRULQJ SDUDPHW!
PHWKRGRORJ\ DQG HTXLSPHQW PRQLWRULQJ ORFDWLRQV F
DQG UHVSHFWLYH HYHQW DQG DFWLRQ SODQ DQG PRQLWRU!

6HFWLRQ ORQLWRULQJ SHVXPWDUL]HV WKH PRQLWRULQJ UHVXOWYV |
UHSRUWLQJ SHULRG

6HFWLRQ RPS®LDQFH $XGXMPDUL]JHV WKH DXGLWLQJ RI PRQLWRUL
H[FHHGDQFHY HQYLURQPHQWDO SDUDPHWHUV

6HFWLRQ (QYLURQPHQWDXPPDWH]HMXOGAUKWH ILQGLQJIJV RI ZHHNO\ VLV
XQGHUWDNHQ ZLWKLQ WKH UHSRUWLQJ SHULRG ZLWK D UF
DFWLRQV ZLWKLQ WKH UHSRUWLQJ SHULRG
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QYLURQPHQWDO 7HDP IRU
/BP (QYLURQPHQWDO 6HUYLFHI§|/Y{-|LOPRI§\I4VHHQ(\%V RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV
ORQWKO\ (0 $ 5HSRUW ODUFK

6HFWLRQ &RPSODLQWY 1RWLILFDWLRQ RI VXPPRXP DU JHYVRWHKHXW L
FXPXODWLYH VWDWLVWLFV RQ FRPSODLQWYV QRWLILFDWLRC

BHFWLRQ &RQFOXVLRQ
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am 6HUYLFH &RQWUDFW 1R ('2
I— /IDP (QYLURQPHQWDO B6HUYLFHY /[LPLWHGEQRYLURQEHQWDO 7HDP IRU
HYH RSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV

ORQWKO\ (0 $ S5HSRUW ODUFK

SURMHFW %DFNJURXQG

%DFNJURXQG

7KH '"HYHORSPHQW RI $QGHUVRQ 5RDG 4XDUU\ $54 6LWH LV WR SU
LQIUDVWUXFWXUHV IRU WKH SURSRVHG ODQG XVHV DW WKH H[LVWLQ
_.RZORRQ

,Q DGGLWLRQ WR WKH VLWH IRUPDWLRQ DQG LQIUDVWUXFWXUH ZRU
LQWHUFKDQJH %%, DW WKH WROO SOD]D RI 7VHXQJ .ZDQ 2 7XQQHO
URDG LPSURYHPHQW ZRUNV DQG SHGHVWULDQ FRQQHFWLYLW\ IDFLOL
SRWHQWLDO FXPXODWLYH WUDIILF LPSDFW DULVLQJ IURP WKH SURSR

7KH 3URMHFW XQGHU (QYLURQPHQWDO 3HUPLW (3 (3 1R (3
DVVRFLDWHG RIl VLWH URDG LPSURYHPHQW ZRUNV ZKLFK FRPSULVHYV

/LQ 7DN 5RDG 6DX ODX 3LQJ 5RDG 5,: LL ZLGHQLQJ DQG LPSURYF
:DWHU %D\ 5RDG DQG 2Q 6DX 5RDG 5,: DQG LLL ZLGHQLQJ DQG LI
1HZ &OHDU :DWHU %D\ 5RDG DQG 6KXQ /HH 7VXHQ 5RDG 5,: 7KH Ol
VKR20QJXUH

6FRSH RI WKH 3URMHFW DQG 6LWH '"HVFULSWLRQ

7KH SURMHFW FRQWDLQV YDULRXV 6FKHGXOH 'HVLIQDWHG 3URM|
UHTXLUH (3V WR EH JUDQWHG E\ WKH '(3 EHIRUH WKH\ PIDE@EH HLWKHU
VXPPDULVHV WKH '3V XQGHU WKLV 3URMHFW

7TDEOH 6FKHGXOH 'HVLJODWHG 3URMHFWYV XQGHU WKLV 3URMHF
SWHP '"HVLIQDWHG 3URMHFW (,$2 5HIHUH
'3 $ URDG ZKLFK LV DQ H[SUHVVZD\ WUXG®RKHREX® HSU [3FDWN GLVW

URDG RU GLVWULFW GLVWULEXWRU URBG LQFOXGLQPJ QHZ URDC(
HIWHQVLRQV RU LPSURYHPHQWY WR H[LVWLQJ URDG

3URMHFW 2UJDQL]DWLRQ DQG &RQWDFW 3HUVRQQHO

&LYLO (QJLQHHULQJ DQG 'HYHORSPHQW 'HSDUWPHQW LV WKH RYHUD
)RU WKH FRQVWUXFWLRQ SKDVH RI WKH 3URMHFW 3URMHFW (QJLQHH
DQG ,QGHSHQGHQW (QYLURQPHQWDO &KHFNHU DUH DSSRLQWHG WR
LVVXHV

7KH SURSRVHG SURMHFW RUJDQL]DWLRQ DQG OLQHV RI FRPPXQLFD
SURWHFWLRQ ZRUNV)DIXHHKRZAQSHQVRQQHO DQG FRQWDFW SDUW
VX P PD UL ]HIE DG
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6HUYLFH &RQWUDFW 1R

[L LW
YH

("2
HEQYLURQPHQWDO 7HDP IRU

RSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l

5RDG ,PSURYHPHQW :RUNYV
ORQWKO\ (0$ 5HSRUW ODUFK
7DEOH &RQWDFW 'HWDLOV RI .H\ 3HUVRQQHO
&RQWDFWRQWLOFW
3DUW\ 5R O[H 3RVW 1DPH
iR )D[
JLQHHUFNYHQLRU 5HVLUGHQW
$(&20 (QILQ Q s %ubc akpo
5HSUHVHQWOQWIQHHU
&KXQ ‘R + &KLQD 6LWH $JHQW | OU 7DN <X [HXQJ
OHWDOOXUJLUFDO *URXS
&RQWU D F WRY
&RUSRUDWLRQ -RLQW | (QYLURQPHQWDO
0U .HQ &KX
9HQWXUH 21ILFHU
L OGHSHQGHQ®WHSHQGHQW
$1HZS&RvaﬂﬁbnggPHé@DORSPHSN@@ DPHV &KRL
ILPLWHG
&KHFNHU |, @XHFNHU (&
/DP (QYLURQP HOW. DB QPHE@WDRORQPHQWDO
(Q Q QP QPHRWD® 9L rwrU| RQ3
6HUYLFHV /LPZWBE (7 | 7HDP /HDGHU (7/

&RQVWUXFWLRQ $FWLYLWLHYV

,Q FRPLQJ UHSRUWLQJ

$%:) ZRUNYV
$%:) ZRUNYV
5HPDLQLQJ 8WLOLWLHYV

&RQVWUXFW 5& ZRUNYV
(/6 ZRUNV DW 5:& 7\SH
‘'UDLQDJH GLYHUVLRQ DW 5:& 7\SH

:DWHUPDLQ GLYHUVLRQ DW 5:& 7\SH
5& ZRUNV DW 5:& 7\SH
%DFNILOOLQJ ZRUNV DW 7\SH
%DFNILOOLQJ ZRUNV DW )(
7ULDO SLWV H[FDYDWLRQ DW &7
'UDLQDJH GLYHUVLRQ ZRUNV DW &7
(0 ZRUNV DQG OLIW LQVWDOODWLRQ ZRUNV LQ /7 DUF
(0 ZRUNV DQG OLIW LQVWDOODWLRQ ZRUNV LQ /7 DUF
RUNV DQG 5RDG :RUNV DUH LQ

DQ

WR

%D\ UHPDLQLQJ DUHD

(/6 ZRUNV DQG 5& ZRUNV DW 6(
5& ZRUNV DW &7
([FDYDWH WULDO SLWV DW 6DX 0XL 3LQJ 5RDG

6( LQ SU

'UDLQDJH

EDFNILOOLQJ DW 5:& 7\SH

G 7\SH DU

7\SH LV L
WR LV
3& E LV LQ

%D\
RJUHVYV

WR

PRQWKYVY WKH VFKHGXOHG FRQVWUXFWLRQ L

DUH LQ SURJUI
HLQ SURJUHVYV

LV LQ SURJUHVYV

LV LQ SURJUHVYV
Q SURJUHVYV

LQ SURJUHVYV
SURJUHVYV

DUH LQ SURJUHVYV

DUH LQ SURJUHVYV

/LQ 7DN 5RDG IRU Z

LQ SURJUHVYV

(/6 ZRUNV DQG ZDWHUPDLQ FRQQHFWLRQ ZRUNV DW 6DX 0XQ 3LQ.
6LWWLQJ RXW $UHD IRU ZDWHUPDLQ FRQQHFWLRQ LV LQ SURJUHVYV

5RDG ZRUNV DW 5:" %D\ WR 6 ( 9% %D\ WR
(/6 ZRUNV IRU 1RLVH %DUULHU 6( 9% SHQGLQJ RQ ZDWHUPDLQ FR

(3



6HUYLFH &RQWUDFW 1R ('2
QYLURQPHQWDO 7HDP IRU
/BP (QYLURQPHQWDO 6HUYLFHI§|/Y{-|LOFI)?|§\I4VHHQ(\%V RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV
ORQWKO\ (0 $ 5HSRUW ODUFK

5RFN H[FDYDWLRQ DW 60RSH ' ORZHU SRUWLRQ LV LQ SURJUHVV

5RFN H[FDYDWLRQ XVLQJ GULOO VSOLW PHWKRG GUDLQDJH ZRUN
7DN 5RDG DUH LQ SURJUHVYV

([FDYDWH DW 60RSH ' LV LQ SURJUHVYV
&RQVWUXFW 5& SLHU DW %ULGJH ) LV LQ SURJUHVYV

(3



6HUYLFH &RQWUDFW 1R ('2
/LPLWHGQYLURQPHQWDO 7HDP IRU
HORSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNV
ORQWKO\ (0 $ 5HSRUW O0DUFK

lam

/IDP (QYLURQPHQWDO 6HUYLFH||§|/Y

6WDWXV RI 5HIXODWRU\ &RPSOLDQFH

BWDWXV Rl (QYLURQPHQWDO /LFHQVLQJ DQG 3HUPLWWLQJ XQGHU WK

$ VXPPDU\ RI WKH FXUUHQW VWDWXV RQ OLFHQFHV DQG RU SHUF
SHUWLQHQW WR WKH BDRMHFW LV VKRZQ LQ

7TDEOH 6XPPDU\ RI WKH FXUUHQW VWDWXV RQ OLFHQFHY DQG RU S|
SURWHFWLRQ SHUWLQHQW WR WKH 3URMHFW

3HUPLWV DQG RU /LFHQFHV 3HYPDWG JRIRP (ISLU\ DWH 6WDW XV
$FFRXQW 1R
IRWLILFDWLRQ SXUVXDQWRWR 1$LUXBRIODKMWERMR (3' RQ 0D\
&RQWURO &RQVWUXFWLRQ 'XVW 5HIJXODWLRQ
(QYLURQPHQWDO 3HUPLW (3 -X0 18 9DOLG
%LOOLQJ $FFRXQW IRU 'LVSRVDO
%LOOLQJ $FFRXQW IRy 'LVSRVDO [RI
&ROVWUXEWLRO :DVWH -X0 (QG RI WKH 3URMHFW  9DOLG
&KHPLFDO :DVWH 5HJLVWUDWLRQ
5HIJLVWUDWLRQ DV D :DYWH 3URGXFHU |
6DX 0DX 3LQJ 5RDG WR /LQ 7DN 5RDG B4 13 spboye
5HJLVWUDWLRQ DV D :DYWH 3URGXFHU IRU
6DX ODX 3LQJ $UHD EHWZHHQ +LP 7DW
+RXVH DQG 6DX 0DX 3LQJ 6pow’:pwH{ *XJ 13 spboye
6HUYLFH 5HVHUYRLU
5HIJLVWUDWLRQ DV D :DYWH 3URGXFHU IRU
1HZ &OHDU :DWHU %D\ 5RDG 6WPUW IURP
&OHDU :DWHU %D\ 5RDG (QG ekxp °XI 1s spoke
/HH 7VXHQ 5RDG DQG 6DQ /HH 6WUHHW
5HJLVWUDWLRQ DV D :DYWH 3URGXFHU IRU
6RXWK 3DUW Rl +LX [0LQJ @WUHHW $XJ 1% 9polG
30D\JURXQG
5HJLVWUDWLRQ DV D :DYWH 3URGXFHU IRU
&OHDU :DWHU %D\ 5RDG |[DQG 1HZ &OHDU
'DWHU %D\ 5RDG )URP WKH LQWHUVHFWLRQ
RI JHL 1JR 6KDQ 5RDG WR| 7DL 3D&® &RXUW $XJ 1% 9polyG
DQG RQ 6DX 5RDG )URP WKH LQWHUVHFWLRQ
RI 1HZ &OHDU :DWHU %P\ 5RDG WR
$QGHUVRQ 5RDG
5HJLVWUDWLRQ DV D :DYWH 3URGXFHU IRU
6DX 0DX 3LQJ $UHD %HWZHHQ $QGHUVRQ
5RDG DQG 2Q 6DX 5RDG |QH[W WR 2L 7pw *XJ 13 9poLe
+RXVH
:DWHU 'LVFKDUJH /LFHQFH
'DWHU 3ROOXWLRQ 2UGLIQDQFH /LFHQFH IRU
LQWHUVHFWLRQ RI )HL 1JR 6KDQ 5RDG WR 7DL
3DQ &RXUW DQG RQ 6DX [SRDG )URP WKH -XO 0DU 9DOLG
LQWHUVHFWLRQ RI 1HZ ROHDU :DWHU| %D\
5RDG WR $QGHUVRQ 5RDG

(3



6HUYLFH &RQWUDFW 1R ('2

lam

/IDP (QYLURQPHQWDO 6HUYLFHY [LPILWHJQYLURQPHQWDO 7HDP IRU
(Q QPHQ yHORE VYR RI $0GHUVRO 5RDG 4XDUUL 6l
5RDG ,PSURYHPHQW :RUNV
ORQWKO\ (0 $ 5HSRUW ODUFK
3HUPLWV DQG RU /LFHQFHV 3HYPDOWG HRIRP (ISLU\ 'DWH 6WDW XV
$SFFRXQW 1R
‘DWHU 3ROOXWLRQ 2UGL|QDQFH /LFHQFH IRU
6DX ODX 3LQJ DUHD EHWZHHQ +LP 7DV
+RXVH DQG 6DX 0DX SLQJ%DOM/:DWHJ -XQ -XQ 9poLe
VHUYLFH 5HVHUYRLU
'DWHU 3ROOXWLRQ 2UGLIQDQFH /LFHQHH IRU
/LQ 7DN 5RDG WR 6DX 0DX,3LQJ 5RDG| )
LQFOXGLQJ 7VHXQJ .zDQ| 2/ 7xQQHO 7Rlo0 PQ bR 9bOoLG
30D]D
&RQVWUXFWLRQ LRLVH 3HUPLW
€13 IRU D VHFWLRQ RI 1HZ ,&QHDU :DWHU .
%D\ 5RDG LQ $UHD 5,: IRU 3XFSLQJ HF $su 9DOoLG

6WDWXV RI 6XEPLVVLRQ XQGHU WKH (3

$ VXPPDU\ RI WKH FXUUHQW VWDWXV RQ VXEPLVDER® XQGHU (3

7TDEOH

6XPPDU\ RI VXEPLVVLRQ VWDWXV XQGHU (3

(3 &RQGLWLR

Q6 XEPLVVLRQ

'DWH RI 6XEPL

VLRQ

&RQGLWLRQ

IRWLILFDWLRQ RI &RPPHQFHPH

DPW 'DWH RI :RUN

\% 6+

&RQGLWLRQ

ODQDJHPHQW 2UJDQL]DWLRQ RI

ODLQ &RQVWUX

FWLRQ &RPSDQLHYV

&RQGLWLRQ

6XEPLVVLRQ RI '"HVLJQ 'UDZLQJ

vV RI WKH 3URM

HFW €

&RQGLWLRQ

6XEPLVVLRQ RI /IDQGVFDSH DQG

9LVXDO 0OLWLJD

WLRQ 30DQ V

&RQGLWLRQ

6XBPLVVLRQ RI '"HWDLOHG 9HJHWDWLR

Q 6 XFHP\ESHMWS RU

W

DQG
QG VXEPLVVLRQ

&RQGLWLRQ 'HFHPEH

DQG

6XEPLVVLRQ RI 7UDQVSODQWDWLRQ 3URSRVDO

&RQGLWLRQ 6XEPLVVLRQ RI %DVHOLQH (QYL

QG VXEPLVVLRQ

URQRHRMEHHU ORPQLWRULQJ 5HSRUW

&RQGLWLRQ F 7UDQVSODQWDWLRQ &RPSOHWLRQ 5HSRUW 0
&RQGLWLRQ ORQWKO\ (0 $ 5HSRUW -DQXDU\ JHEUXDU\
&RQGLWLRQ G 3RVW 7UDQVSODQWDWLRQ ORQLWRULQJ 5HSRUW

(3



am 6HUYLFH &RQWUDFW 1R ('2
I— /IDP (QYLURQPHQWDO B6HUYLFHY /[LPLWHGEQRYLURQEHQWDO 7HDP IRU
HYH RSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV

ORQWKO\ (0 $ S5HSRUW ODUFK

ORQLWRULQJ 5HTXLUHPHQWYV

1RLVH ORQLWRULQJ

12,6(021,725,1* 67%$7,216

7KH QRLVH PRQLWRULQJ VWDWLRQV IRU DO BDRMH RWHDUH OLVWHG

7DEOH  1RLVH ORQLWRULQJ 6WDWLRQ
THYHO
DAV oA orQLWRULQJ /RFBUWLREY P W o whupv Rri
D QR RI IQRRU
10& "HL 6KXQ 6SHFLDO |6FKRR® G H )
6KXQ /HH 'LVFLSOLOHG 6HUYLEH X
10& AXDUWHUV %ORFN oDCH ) SRELXP
108 6LHQQD *DUGHQ %PRFN JUHH ILHOG .
10& 3R 7DW (VWDWH 7DW|.DL +RXVH JUHH|ILHOG
TRQJ DK &RXUW %ORFN % .<H dJ -
10& AN y Do & B )

12,6(021,725,1* 3$5%$0(7(56 )5(48(1&< $1' '85%7,21

1RLVH PRQLWRULQJ VKDOO EH FDUULHG RXW DW DOO WKH GHVLJQD
I[UHTXHQF\ VKDOO GHSHQG RQ WKH VFDOH RI WKH FRQVWUXFWLRQ DF!
RQ WKH UHJXODU PRQLWRULQJ IUHTXHQF\ IRU HDFK VWDWLRQ RQ D .
DFWLYLWLHY DUH XQGHUZD\

x 2QH VHW RI PHDVXUHPHQWY EHWZHHQ KRXUV RQ QRU
FRQVHFXWLYH /HT PLQ UHDGLQJV

x 2QH VHW RI PHDVXUHPHQWY EHWZHHQ KRXUV

x 2QH VHW RI PHDVXUHPHQWY EHWZHHQ KRXUV RI QH[W GD\

x 2QH VHW RI PHDVXUHPHQWY EHWZHHQ KRXUV RQ KROLG

/HT PLQ UHDGLQJV

JRU WKH ODWWHU VHWV RI PHDVXUHPHQWY VSHFLILHG LQ G6HF
PHDVXUHPHQWY VKDOO DW OHDVW LQFOXGH FRQVHFXWLYH /HT PLC

6XSSOHPHQWDU\ LQIRUPDWLRQ IRU GDWD DXGLWLQJ VWDWLVWLFDO
REWDLQHG IRU UHIHUHQFH

,I D VFKRRO H[LVWV QHDU WKH FRQVWUXFWLRQ DFWLYLW\ QRLVH
PROQLWRULQJ VWDWLRQV IRU WKH VFKRROV GXULQJ WKH H[DPLQDWLI
ZLWK WKH VFKRROfV SHUVRQQHO DQG WKH H[DPLQDWLRQ DXWKRULW!
RI DOO H[DPLQDWLRQ SHULRGY GXULQJ WKH FRXUVH RI WKH FRQWUDTI

(3



am 6HUYLFH &RQWUDFW 1R ('2
I— /IDP (QYLURQPHQWDO B6HUYLFHY /[LPLWHGEQRYLURQEHQWDO 7HDP IRU
HYH RSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV

ORQWKO\ (0 $ S5HSRUW ODUFK

021,725,1* (48,30(17

1RLVH PRQLWRULQJ ZDV SHUIRUPHG XVLQJ VRXQG OHYHO PHWHU
ORFDWLRQV 7KH VRXQG OHYHO PHWHUV VKDOO FRPSO\ ZLWK WKI
&RPPLVVLRQ 3XEOLFDWLRQV 7\SH DQG 7\SH VSHFLI
FDOLEUDWRU VKDOO EH GHSOR\HG WR FKHFN WKH VRXQG OHYHO PH
OHYHO %UDQG DQG PRGHO RI WREHOMH XLSPHQW LV JLYHQ LQ

7TDEOH 1RLVH ORQLWRULQJ (TXLSPHQW

(TXLSPHQW %UDQG DJQG ORGHO §HULHV 1XPEHU
,QWHJUDWHG 6RXQIG /H¥HQROHWHWV |/[7

$FRXVWLF &DOLEUDNRFRQ 'DYLV &%/

7KH FDOLEUDWLRQ FHUWLILFDWHY RI WKH QRLYFHHRRBQLWRULQJI HTXLS

6$03/,1* 352&('85( $1' 021,725,1* (48,30(17

ORQLWRULQJ 3URFHGXUH

D 7KH PRQLWRULQJ VWDWLRQ VKDOO QRUPDOO\ EH DW D SRLQW
UHFHLYHUTVY EXLOGLQJ IDoDGH DQG EH DW D SRVLWLRQ P DERY

E )DoDGH PHDVXUHPHQWY ZHUH PDGH DW WKH PRQLWRULQIJ
PHDVXUHPHQW D FRUUHFWLRQ IDFWRU RI G% $ ZRXOG EH DSS

F 7KH EDWWHU\ FRQGLWLRQ ZDV FKHFNHG WR HQVXUH WKH FRUUH

G SDUDPHWHUYV VXFK DV IUHTXHQF\ ZHLJKWLQJ WKH WLPH ZHLJK\
ZHUH VHW DV IROORZYV

H JUHTXHQF\ ZHLJKWLQJ $ 7LPH ZHLJKWLQJ )DVW OHDVXUHPHQW

| 3ULRU DQG DIWHU WR WKH QRLVH PHDVXUHPHQW WKH PHWHU
FDOLEUDWRU IRU G% $ DW +] .1 WKH GLIITHUHQFH LQ WKH FI
PHDVXUHPHQW ZDV PRUH WKDQ “ G% $ WKH PHDVXUHPHQW ZR
DQG UHSHDW RI QRLVH PHDVXUHPHQW ZRXOG EH UHTXLUHG DIWE
HTXLSPHQW

J 1RLVH PHDVXUHPHQWY VKDOO QRW EH PDGH LQ IRJ UDLQ ZLQG
PV RU ZLQG ZLWK JXVWV H[FHHGLQJ PV 7KH ZLQG VSHHG V
SRUWDEOH ZLQG VSHHG PHWHU FDSDEOH RI PHDVXULQJ WKH ZLQC

ODLQWHQDQFH DQG &DOLEUDWLRQ

D 7KH PLFURSKRQH KHDG RI WKH VRXQG OHYHO PHWHU ZDV FOHI
LOQWHUYDOV
E 7KH VRXQG OHYHO PHWHU DQG FDOLEUDWRU ZHUH FDOLEUDWHG

(3



lam

/IDP (QYLURQPHQWDO 6HUYLFH|§|/

6HUYLFH &RQWUDFW 1R
PIWHGQYLURQPHOWDO THDP 1RU
RSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 61
,PSURYHPHQW :RUNV

[L
YH

5RDG

ORQWKO\ (0 $ 5HSRUW

("2

ODUFK

(9(17 $1' $&7,21 3/%1

1RLVH 6WDQGDUGV IRU 'D\WWLPH &RQVWUXFWLRQ $FWLYLWLHYV DUH V¢

DQG /LPLW OHYHOV
QRQ FRPSOLDQFH RI

$SSHQGLVKDOO EH FDUULHG RXW

IRU FRQVWUXBDW ORI® QKRIYHODBW HE ICRIXDEGHG L Q
WKH FULWHULD RFFXUV DFWLRQ LQ DFFRUGDQF!

G% $ G|

7DEOH $FWLRQ DQG /LPLW /HYHO IRU 1RLVH ORQLWRULQJ
ILPLW /HYHO G% $
ORQLWRUL KUV
6®DMHF REWLRQ /HYHO Kuv o KROLGD\ LQKOXGLQJ
Q ORUPDO zHHNGHXYQGDW DQGKUV RIIDOO
KUV RQ|DOGD\V
GD\V
10& ‘KHQ RQ
182 GRFXPHQWHS
Tog FRPSODLBW—+V
UHFHLY HG
10&
5HPDUN /ILPLW OHYHO RI 10& .HL 6KXQ 6SHFLDO 6FKRRO UHGXFH WR
5HPDUN

EH VHOHFWHG EDVHG RQ $UHD 6HQVLWLYLW\ 5DWLQJ

5HPDUN /ILPLW

/IHYHO

&RQVWUXFWLRQ QRLVH GXULQJ UHVWULFWHG KRXUV LV XQGHU WKH FRQ\

IRU UHVWULFWHG KRXU PRQLWRULQJ VKDOO DFW DV UHII

FRQGXFWHG RQ &13 FRPSOLDQFH LI HIFHHGDQFH UHFRUGHG GXULQJ UHVWULFWHG |

$LU ORQLWRULQJ

$.5 48%/,7< 021,725,1* 67%$7,216

7KH DLU PRQLWRULQJ VWDWLRQV IRU WKHME DHDMRBEWK DWW H OLVWHG D

7TDEOH $LU ORQLWRULQJ 6WDWLRQ
ORQLWRULQJ 6WDWLRQ |, ORQLWRULQJ//"H:'E)Q\%LF&Q%\(JVHUPV RI QR RI
1&:%5B$06 6KXQ /HH )LUH 6WDWL|RQ ) 5RRI
18&:%5B$06 6KXQ /HH (VWDWH /HH +DQJ +RXVH)
1&:%5B$06 6KXQ /HH 'LVFLSOLQHG 6HUYLFHV 4XDSWEUXP %ORFN
1&:%5B$06 6LHQQD *DUGHQ * )
1&:%5B$06 6KXQ &KL &RXUW B6KXQ )XQJ +RX\BHRRI
/75B$06 6W (GZDUG V &DWKROLF 3LPDU\ 6FKRRO )
/75B$06 (QYLURQPHQWDO 3URWHFWLRQ [HSDUWPHQW V SHVWRUHG
/DQGILOO 6LWH 21ILFH
/75B$06 3R 7DW (VWDWH 7DW .DIf +RXVH ) SRGLXP

$.5 021,725,1* 3$5%0(7(56

)5(48(1&< $1' '85%7,21

2QH KRXU 763 OHYHOV VKRXOG EH PHDVXUHG WR LQGLFDWH WKH L

TXDOLW\

(3



m /IDP (QYLURQPHQWDO 6HUYLFH|§|/

6HUYLFH &RQWUDFW 1R ('2
/LPLWHGQYLURQPHQWDO 7HDP IRU
HORSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNV
ORQWKO\ (0 $ 5HSRUW O0DUFK

'HY

7KH VDPSOLQJ IUHTXHQF\ RI DW OHDVW WKUHH WLPHV LQ HYHU\ VL]
KLIKHVW GXVW LPSDFW RFFXUV

6$03/,1* 352&('85( $1' 021,725,1* (48,30(17

ORQLWRULQJ B3URFHGXUHYV

D

r X <« = I o T m

z Z

&KHFN WKH FDOLEUDWLRQ SHULRG RI SRUWDEOH GLUHFW UHI
7KH GLUHFW UHDGLQJ GXVW PHWHU ZDV FDOLEUDWHG DW \F
+LJK 9ROXPH 6DPSOHU +96 \HDUO\

5HFRUG WKH VLWH FRQGLWLRQ QHDU DURXQG WKH PRQLWRU
,QVWDOO WKH SRUWDEOH GLUHFW UHDGLQJ GXVW PHWHU WR \
BOLGH WKH SRZHU VZLWFK WR WXUQ WKH SRZHU RQ

&KHFN RI SRUWDEOH GLUHFW UHDGLQJ GXVW PHWHU WR HQ)\
QRUPDO FRQGLWLRQ

6HOHFW WKH SHULRG RI PHDVXUHPHQW WR PLQV

&KHFN DQG VHW WKH FRUUHFW WLPH

6HOHFW WKH DSSURSULDWH XQLW GLVSOD\ IRU WKH HTXLSPHC
6OLGH WKH SRZHU VZLWFK WR WXUQ WKH SRZHU RIl ZKHQ WKF
KRXU 763 PRQLWRULQJ SHU GD\

8QLQVWDOO WKH SRUWDEOH GLUHFW UHDGLQJ GXVW PHWHU
&ROOHFWHG WKH VDPSOHG GDWD IRU DQDO\VLV

5HPDUN 3URFHGXUHV F WR K PD\ EH GLIIHUHQW VXEMHFW
SRUWDEOH GLUHFW UHDGLQJ GXVW PHWHU

ODLQWHQDQFH DQG &DOLEUDWLRQ

D

7KH

7KH GLUHFW UHDGLQJ GXVW PHWHU ZDV FDOLEUDWHG DW \HI
9ROXPH 6DPSOHU +96 \HDUO\ WR GHWHUPLQH WKH DFFXUDF\
PHDVXUHG

&KHFNLQJ RI GLUHFW UHDGLQJ GXVW PHWHU ZLOO EH FDUUL
FRQYHUVLRQ IDFWRU EHWZHHQ WKH GLUHFW UHDGLQJ GXVW PF
+96 7KH FRPSDULVRQ FKHFEN LV WR EH FRQVLGHUHG YDOLG ED)
FKHFNHG E\ +2./$6 ODERUDWRU\

KRXU 763 DLU TXDOLW\ PRQLWRULQJ ZDV SHUIRUPHG E\ XVLC

PHWHUV DW HDFK GHVLJQDWHG PRQLWRULQJ VWDWLRQ 7KH EUDQG C
LGDEOH

(3



am 6HUYLFH &RQWUDFW 1R ('2
I— /IDP (QYLURQPHQWDO B6HUYLFHY /[LPLWHGEQRYLURQEHQWDO 7HDP IRU
HYH RSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV

ORQWKO\ (0 $ S5HSRUW ODUFK

7TDEOH $LU 4XDOLW\ ORQLWRULQJ (TXLSPHQW

(TXLSPHQW %UDQG DQQE PRGHO PHULHV 1XPEHL

)

OHW 2QH %7

SRUWDEOH GLUHFW UHDGLQJ
GXVW PHWHU

AN N N|R Ro ™"

OHW 2QH $(52&(7

7KH FDOLEUDWLRQ FHUWLILFDWH RI WKH DLU TXBGHWGRPRQLWRULQJ

'$7%

7KH UHSUHVHQWDWLYH ZLQG GDWD IURP 7DWHIV &DLUQ DQG 7VHXQ
BWDWLRQV ZHUH REWDLQHG IRU WKH KU 763SPRIMIGNRULQJ SHULRGYV

(9(17 $1' $&7.,21 3/%1

7KH $FWLRQ DQG /LPLW OHYHOV IRU FRQVWEHGFAWREESHIOG TXDOLW\ |
7KH (YHQW DQG $FWLRQ 399HRHOELNVKRPQOLEH LPSOHPHQWHG
QRQ FRPSOLDQFH RI WKH DLU TXDOLW\ FULWHULD LV LGHQWLILHG

7DEOH $FWLRQ DQG /LPLW /HYHO IRU $LU 4XDOLW\ ORQLWRULQJ
ORQLWRULQJ /RFDWLRQV KRXU 763 /HYHO LQ J P
$FWLRQ /HYHO /LPLW /HYHO

1&:%5B%$06
1&:%5B$06
1&:%5B%$06
1&:%5B$06
1&:%5B%$06
/75B%$06
/75B%06
/75B%$06

(3



am 6HUYLFH &RQWUDFW 1R ('2
I— /IDP (QYLURQPHQWDO 6HUYLFHY [LPILWHJQYLURQPHQWDO 7HDP IRU
HYHORSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV

ORQWKO\ (0 $ 5HSRUW ODUFK

:DWHU 4XDOLW\ ORQLWRULQJ

:$7(5 48%/,7< 021,725,1* 67%$7,216

':DWHU TXDOLW\ PRQLWRULQJ ZDV XQGHUWDNHQ DW PRQLWRULQJ
SURSRVHG ZDWHU TXDOLW\ PRQLWRULQJ VWIEDHDOWERXWHKH 3URMHFW

7TDEOH ODULQH :DWHU 4XDOLW\ 6WDWLRQV IRU :DWHU 4XDOLW\ O
,QODQG 6WDW '"HVFULS (bvw I1RUW

( 8SVWUHDP &RQWURO 6WDWLRQ
&KDQQHO|LIHG 'RZQVWUHDP ,PSOFW 6WDWLRQ

VWUHDPV DF$RVYV| 8SVWUHDP 5HIHUHQFH 6WDWLRQ
WKH 3URMHF@&VLWHSVWUHDP 5HIHUHQFH 6WDWLRQ

$& 8SVWUHDP 5HIHUHQFH 6WDWLRQ
OD <DX 7RQJ + 8SVWUHDP &RQWURO 6WDWLRQ
6WUHDH , 'RZQVWUHDP ,PSDFW 6WDW|LRQ

:$7(5 48%/,7< 3$5%0(7(56 )5(48(1&< $1' '85%7,21

7KH OHYHOV RI GLVVROYHG R[\JHQ '2 WXUELGLW\ DQG S+ VKDOO E!l
VROLGY 66 LV GHWHUPLQHG E\ ODERUDWRU\ DQDO\VLY DW DOO WKH

,Q DVVRFLDWLRQ ZLWK WKH ZDWHU TXDOLW\ SDUDPHWHUV RWKHU U
DV PRQLWRULQJ ORFDWLRQ SRVLWLRQ WLPH ZDWHU WHPSHUDW)
FRQGLWLRQV DQG DQ\ VSHFLDO SKHQRPHQD XQGHUZD\ QHDU WKH PR

7KH VDPSOLQJ IUHTXHQF\ RI DW OHDVW WKUHH GD\V SHU ZHHN VKRX

GXVW LPSDFW RFFXUV 8SRQ FRPSOHWLRQ RI WKH FRQVWUXFWLRQ Z
GHVLIQDWHG PRQLWRULQJ ORFDWLRQV VKRXOG EH FRQWLQXHG IRU |
LPSDFW PRQLWRULQJ

7KH LOWHUYDO EHWZHHQ WZR VHWYV RI PRQLWRULQJ VKRXOG QRW EF
DUH H[FHHGDQFHV RI $FWLRQ DQG RU /LPLW /HYHOV LQ ZKLFK FDVH
LQFUHDVHG

5HSOLFDWH LQ VLWX PHDVXUHPHQWY VKRXOG EH FDUULHG RXW LQ H

6$03/,1* 352&('85(6 $1' 021,725,1* (48,30(17

'LVVROYHG 2[\JHO DOG 7THPSHUDWXUH OHDVXULQJ (TXLSPHQW

7KH LQVWUXPHQW VKRXOG EH D SRUWDEOH ZHDWKHUSURRI GLVVF
FRPSOHWH ZLWK FDEOH VHQVRU FRPSUHKHQVLYH RSHUDWLRQ PDQX
VKRXOG EH FDSDEOH RI PHDVXULQJ

(3



m /IDP (QYLURQPHQWDO 6HUYLFH|§|/

6HUYLFH &RQWUDFW 1R ('2
/LPLWHGQYLURQPHQWDO 7HDP IRU
HORSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNV
ORQWKO\ (0 $ 5HSRUW O0DUFK

'HY

x D GLVVROYHG R[\JHQ OHYHO LQ WKH UDQJH RI PJ O DQG
x D WHPSHUDWXUH RI GHJUHH &HOVLXYV

W VKRXOG KDYH D PHPEUDQH HOHFWURGH ZLWK DXWRPDWLF WHPSH
FDEOH ©6XIILFLHQW VWRFNV RI VSDUH HOHFWURGHYVY DQG FDEOHV V
ZKHUH QHFHVVDU\ H J <6, PRGHO PHWHU <6, SUREH <6, $V
UHHO DQG FDEOH RU DQ DSSURYHG VLPLODU LQVWUXPHQW

6KRXOG VDOLQLW\ FRPSHQVDWLRQ QRW EH EXLOG LQ LQ WKH '2 H
PHDVXUHG WR FDOLEUDWH WKH '2 HTXLSPHQW SULRU WR HDFK '2 PHD

IXUELGLW\ OHDVXUHPHQW ,QVWUXPHQW

7KH LOQVWUXPHQW VKRXOG EH D SRUWDEOH ZHDWKHUSURRI WXUELG
FRPSUHKHQVLYH RSHUDWLRQ PDQXDO 7KH HTXLSPHQW VKRXOG XVH
KDYH D SKRWRHOHFWULF VHQVRU FDSDEOH RI PHDVXULQJ WXUELG
FRPSOHWH ZLWK D FDEOH H J +DFK PRGHO 3 RUDQ DSSURYHG VLI

6DPSOHU

'XH WR ORZ ZDWHU OHYHO DV PHQWLRQHG LQ 6HFWLRQ RI W
$SSUR[LPDWH / ZLOO EH XVH LQVWHDG RI ZDWHU VDPSOHU LQ RUG
ZLWKRXW GLVWXUE WKH VWUHDP VHGLPHQW DQG FROOHFW UHSUHVH(

6DOLQLW\

$ SRUWDEOH VDOLQRPHWHU FDSDEOH RI PHDVXULQJ VDOLQLW\ LQ W
IRU PHDVXULQJ VDOLQLW\ RI WKH ZDWHU DW HDFK RI PRQLWRULQJ OF

021,725,1* 0(7+2'2/2*<

ORQLWRULQJ B3URFHGXUH

D 7KH FRQGLWLRQ QHDU WKH PRQLWRULQJ VWDWLRQV VKDOO EF
ORJ VKHHW

&KHFN Rl VHQVRUV DQG HOHFWURGHV ZLWK FHUWLILHG VWDQ
‘HW EXOE FDOLEUDWLRQ IRU D '2 PHWHU VKRXOG EH FDUULHG
6DPSOH ZRXOG EH WDNHQ XVLQJ EXFNHW VDPSOHU DW VXUIDF
7UDQVIHU WKH VDPSOHG ZDWHU FDUHIXOO\ LQWR FOHDQHG Z!
E\ WKH ODERUDWRU\ DW WKH VSRW DIWHU WKH FROOHFWLRQ RI
ODERUDWRU\ 6XVSHQGHG 6ROLG WHVWLQJ

7UDQVIHU WKH VDPSOHG ZDWHU IURP WKH EXFNHW VDPSOHU \
LQ VLWX PHDVXUHPHQW ,Q FDVH Rl WKH LQ VLWX PHDVXUHPHQ
WR VDIHW\ DQG DGYHUVH ZHDWKHU FRQGLWLRQ VDPSOHG ZDW
EH WUDQVIHU WR FOHDQHG ZDWHU ERWWOHV SURYLGHG E\ ODE
ZLOO EH FRQGXFWHG DW D VDIH ORFDWLRQ ZKLFK VDPSOHG ZC
ZLOO EH WUDQVIHU WR WKH ULQVHG ZDWHU FRQWDLQHU IR

I O T m
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am 6HUYLFH &RQWUDFW 1R ('2
I— /IDP (QYLURQPHQWDO B6HUYLFHY /[LPLWHGEQRYLURQEHQWDO 7HDP IRU
HYH RSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV

ORQWKO\ (0 $ S5HSRUW ODUFK

PHDVXUHPHQW VKDOO EH PHDVXUHG LQ GXSOLFDWH

J SDUDPHWHUYV LQFOXGLQJ :DWHU 7HPSHUDWXUH f& S+ XQLW
'2 VDWXUDWLRQ ZLOO EH PHDVXUHG E\ WKH OXOWLIXQFWLRC
ZLOO EH PHDVXUHG E\ WXUELG PHWHU :DWHU 7HPSHUDWXUH |
DV UHIHUHQFH SDUDPHWHUYV

K 5HFRUG WKH UHVXOW RQ WKH GDWD ORJ VKHHW DQG UHFRUG
LQ VLWX PHDVXUHPHQW
L 7KH ZzDWHU VDPSOH ERWWOHYV ZLOO EH VWRUHG LQ D FRRO E

IURJHQ ZKLFK VKDOO EH GHOLYHUHG WR +2./$6 ODERUDWRU\ §
IRU IXUWKHU WHVWLQJ WR GHWHUPLQH WKH OHYHO RI 66

ODLQWHQDQFH DQG &DOLEUDWLRQ

D 7KH UHVSRQVHV RI VHQVRUVY DQG HOHFWURGHV RI WKH ZDWH
ZHUH FOHDQHG DQG FKHFNHG DW UHJXODU LQWHUYDOYV
E '2 PHWHU OXOWLIXQFWLRQDO OHWHU DQG WXUELG PHWHU

DFFUHGLWHG XQGHU +2./$6 RU DQ\ RWKHU LQWHUQDWLRQDO
VXEVHTXHQWO\ UH FDOLEUDWHG DW WKUHH PRQWKO\ LQWHUYD

%UDQG DQG PRGHO RI WKH HDEICGPHQW DUH JLYHQ LQ

7TDEOH :DWHU 4XDOLW\ ORQLWRULQJ (TXLSPHQW

(TXLSPHQW %UDQG DQG PRGHOG6HULHYV 1XPEHU

OXOWLIXQFWLRQD®6QHWRUHVVLRQDPO 30XV -

7XUELG PHWHU ;LQ 5XL :*= %

7KH FDOLEUDWLRQ FHUWLILFDWHY RI WKH ZDWHU BSBEDWYPRQLWRL

[$%25$725< 0($685(0(17 $13$/<6,6

$QDO\WLV RI VXVSHQGHG VROLGY KDV EHHQ FDUULHG RXW LQ D +2./9
$/6 THFKQLFKHP +. 3W\ /WG

(9(17 $1' $&7,21 3/%1

7KH $FWLRQ DQG /LPLW OHYHOV IRU FRQVWIDKCWDLRES IBHQYWEU[ TXDOLW

6KRXOG WKH PRQLWRULQJ UHVXOWY RI WKH ZDWHU TXDOLW\ SDUL
VWDWLRQ H[FHHG WKH ZDWHU TXDOLW\ FULWHULD DFWLRQ LQ DFFRL
$SSHOGL[VKDOO EH FDUULHG RXW
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am 6HUYLFH &RQWUDFW 1R ('2
I— /IDP (QYLURQPHQWDO B6HUYLFHY /[LPLWHGEQRYLURQEHQWDO 7HDP IRU
HYH RSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV

ORQWKO\ (0 $ S5HSRUW ODUFK

7TDEOH $FWLRQ DQG /LPLW /HYHO IRU :DWHU 4XDOLW\ ORQLWRULQJ

ORQLWE 6XUIDF 6 XUIDFF 6XUIDFH 7X 6 XUIDF}#
6WDWLRQ PJ / 178 PJ /
$FWL /LPI $FWL| /LPI $FWIL ILPI | $FWL| /LPI

/[HYHQ /HYHQ® /HYHO/HYHIO /HYHD /HYH|O/HYH|O/HYH|O

%H\RQG%H\RQG

) WKH UD@KH UPQJH
RI RI

$&

$&

$&

%H\RQG%H\RQG
WKH UD@KH UPQJH
RI RI

5HPDUNYV

7KH YDOXH RI PJ/ ZzDV WDNHQ DV WKH YDOXH IRU PHDVXUHPHQW ZLWK
IRU $SFWLRQ DQG /LPLW OHYHO FDOFXODWLRQ

,W LV UHFRPPHQGHG WKDW XSVWUHDP PRQLWRULQJ VWDWLRQ PRQLWRUL!
EH WDNHQ DV FRQWURO UHIHUHQFH IRU H[FHHGDQFH LQYHVWLJDWLRQ R
HVWDEOLVK XVLQJ WKH EDVHOLQH GDWD

, I WKH 66 DQG 7XUELGLW\ UHFRUGHG IURP WKH &RQWURO 6WDWLRQV ( +
,PSDFW 6WDWLRQV , DQG ) RQ WKH VDPH GD\ RI PHDVXUHPHQW DQG
UHVXOWYVY ZRXOG BM WKHHYHWERG DQG /LPLW /HYHOV
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am 6HUYLFH &RQWUDFW 1R ('2
I— /IDP (QYLURQPHQWDO B6HUYLFHY /[LPLWHGEQRYLURQEHQWDO 7HDP IRU
HYH RSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV

ORQWKO\ (0 $ S5HSRUW ODUFK

ORQLWRULQJ 5HVXOWYV

7KH HQYLURQPHQWDO PRQLWRULQJ ZLOO EH LPSOHPHQWHG EDVHG R
GHVLJQHG SURMHFWV 2YHUDOO OD\RXW VKRZLQJ ZRUN DUHDV DQG
J)LIXUHDQG )LIXUH + UHVSHFWLYHO\

7KH HQYLURQPHQW PRQLWRULQJ VFKHGXOHV IRU UHSRUWLQJ PRQWK
$SSHOGL][

1RLVH ORQLWRULQJ 5HVXOWYV
1R DFWLRQ RU OLPLW OHYHO H[FHHGDQFH ZDV UHFRUGHG LQ WKLV U}

1RLVH PRQLWRULQJ UHVXOWY PHDVXUHG LQ WKLV UHSRUWLQJ SHLU
'"HWDLOV RI QRLVH PRQLWRULQJ UHVXOWY DQG JPOSHKQEDPD SUHVHQWI

$LU ORQLWRULQJ 5HVXOWYV
$00 KRXU 763 PRQLWRULQJ ZDV FRQGXFWHG DV VFKHGXOHG LQ WKH
1R DFWLRQ RU OLPLW OHYHO H[FHHGDQFH ZDV UHFRUGHG LQ WKLV U}

$LU TXDOLW\ PRQLWRULQJ UHVXOWY PHDVXUHG LQ WKLV UHSRUWLQ
'"HWDLOV RI DLU PRQLWRULQJ UHVXOWY DQG JUDBSKIF®IO) SUHVHQWDW

:DWHU 4XDOLW\ ORQLWRULQJ 5HVXOWYV

1R ZDWHU VDPSOHVY FDQ EH FROOHFWHG DW 6WDWLRQV $& $& DQG
WKH VWDWLRQV ZHUH GULHG RXW GXULQJ WKH PRQLWRULQJ

1R H[FHHGDQFHYVY ZHUH UHFRUGHG LQ WKLY UHSRUWLQJ PRQWK

:DWHU TXDOLW\ PRQLWRULQJ UHVXOWY PHDVXUHG LQ WKLV UHSRUWIL
'"HWDLOV RI ZDWHU TXDOLW\ PRQLWRULQJ UHVXOWYV DQG JUDSKLFI

$SSHOGLJ

‘DVWH ODQDJHPHQW

7TKH TXDQWLWLHV RI ZDVWH IRU GLVSRVDO LQ WKIHEOHIRUGNLQJ 3HUI

7DEOH 7KH ORQWKO\ 6XPPDU\ :DVWH )ORZSBMEGH [L:\K HMEKHRZIQU L Q
SRVVLEOH PDWHULDOV ZHUH UHXVHG RQ VLWH DV IDU DV SUDFWLFDE
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am 6HUYLFH &RQWUDFW 1R ('2
QYLURQPHQWDO 7HDP IRU
/BP (QYLURQPHQWDO 6HUYLFHI§|/Y{-|LOFI)?|§\|4VHHQ(\%V RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV
ORQWKO\ (0 $ 5HSRUW ODUFK

7DEOH 6XPPDU\ Rl 4XDQWLWLHV Rl ,QHUW & ' ODWHULDOV
;'IEJJJGH 50/RUF|’;'NDHQ XVHG LQ WKHXVHG LQ RWKISRVDO DV 3XEOLF
:DVWH 7\SH 4R ? &R UDFW |[@GHEWHFWVY ,QHU®O ,QHUW
QFUHWH ,QHT
LQ = p o P LQu P LQu P
H
4XDQWLW\ WKLV PRQWK
ZXDQWLW\ 3URMHFW
FRPPHQFHPHQW WR WKH
HQG Rl ODVW PRQWK
&XPXODWLYH
4XDQWLW\ WR 'DWH
'LVSRVDO /RFDWLRQ 1LO 1L0 1Ld 7.2
7DEOH 6XPPDU\ Rl 4XDQWLWLHV RI & ' :DVWHYV
3DSHU
‘DVWH 7\SH oHwDOV | &DUGERDW@DVWLFY UL PR A
: LQ NJ 3DFNLQJ| LQ Na|
" H LQu NJ LQu P
LQ p NI 3
AXDQWLW\ WKLV PRQWK
4XDQWLW\ 3URMHFW
FRPPHQFHPHQW WR WKH HQG
RI ODVW PRQWK
&XPXODWLYH
4XDQWLW\ WR 'DWH
'LVSRVDO /RFDWLRQ 1LO 1L0 %Bg‘%‘tﬂ*gﬁ%’ﬂo 6(17
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6HUYLFH &RQWUDFW 1R ('2

m /IDP (QYLURQPHQWDO 6HUYLFHY /LP%WHdQY'—URQPHQWDO 7HDP IRU

YHORSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV

ORQWKO\ (0 $ 5HSRUW ODUFK

&RPSOLDQFH $XGLW

7KH (YHQW $FWLRQ 30DQ IRU FRQVWUXFWLRQ QRLVH DLU TXDOLW
$SSHOGL]

7KH VXPPDU\ RI HIFHHGDQBEBIHNOSUHVHQWHG LQ

1RLVH ORQLWRULQJ

1R SURMHFW UHODWHG DFWLRQ RU OLPLW OHYHO H[FHHGDQFH ZDV U]

$LU 4XDOLW\ ORQLWRULQJ

1R SURMHFW UHODWHG DFWLRQ RU OLPLW OHYHO H[FHHGDQFH ZDV U|

:DWHU 4XDOLW\ ORQLWRULQJ

1R H[FHHGDQFHV ZHUH UHFRUGHG LQ WKLV UHSRUWLQJ SHULRG

SHYLHZ Rl WKH 5HDVRQV IRU DQG WKH ,PSOLFDWLRQV RI 1RQ FRPSOL

1R HQYLURQPHQWDO QRQ FRPSOLDQFH ZDV UHFRUGHG LQ WKH UHSRU

6XPPDU\ RI IROORZ XS DFWLRQ RQ QRQ FRPSOLDQFH

7TKHUH ZDV QR SDUWLFXODU IROORZ XS DFWLRQ WDNHQ DQG UHFRUGHE
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lam

/IDP (QYLURQPHQWDO 6HUYLFH|§|/

6HUYLFH &RQWUDFW 1R
PIWHGQYLURQPHOWDO THDP 1RU
RSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 61

[L
YH

ORQW

5RDG ,PSURYHPH
KO\ (0 $ 5HSRUW

(QYLURQPHQWDO 6LWH $XGLW

("2

QW :RUNYV
ODUFK

'LWKLQ WKLV UHSRUWLQJ PRQWK ZHHNO\ HQYLURQPHQWDO VLWH D
ODUFK,(& DWWHQGHG WKH MRLQWVEWH LQVSHFWLRQ RQ

DQG

1R QRQ FRPSOLDQFH ZDV

IRXQG GXULQJ WKH VLWH LQVSHFWLRQ ZK

HQYLURQPHQWDO PHDVXUHV ZHUH UHFRPPHQGHG DQG UHFRUGHG
LOQVSHFWLRQV LQ WKLY UHSRUWLADIEPRQWK DUH OLVWHG EHORZ LQ

7DEOH 6XPPDU\ Rl (QYLURQPHQWDO ,QVSHFWLRQV

, SHPLQGHF SFWLRQ WI

DWH 2EVHUYDWLRQ V &ROWUDFWRU 2XWFRPH
6LWH OHDNDJH VKRXOG|EH Y

ODUFK | LPSURYLQJ VLWH EXQGL%@%&&@%\%%%BI; P ZBV LPSURYHG RQ
VAVWHP

0ODUFK 7R PDLQWDLQ QRLVH %@H%&@&L %98&5 ZPV LPSURYHG LQ

oDUFK | 7KH GXVW VFUHHQ VKRYOG EH PDLQWDL|QMGIP LV SHQGLUQJ WR EH
SURSHUO\ LPSURYHG LQ 4SULO

S DUFK | 7KH QRLVH EDUULHU VKRXOG EH "WHP LV SHQGLUQJ WR EH
PDLQWDLOHG SURSHUO LPSURYHG LQ 4SULO

'LWKLQ WKLY UHSRUWLQJ PRQWK ELZHHNO\ ODQB¥GEDSKHDWAKH DXGL

1R QRQ FRPSOLDQFH ZDV

IRXQG GXULQJ WKH ODQGVFDSH VLWH LQ

WKHVH LQVSHFWLRQV LQ WKLV UHSRUMEG@HY PRQWK DUH OLVWHG EHOF

7DEOH 6XPPDU\ Rl /DQGVFDSH VLWH LQVSHFWLRQV
. S5HPLQGHU V $FWLRQ WDNHQ
DWH 2EVHUYDWLRQ V &RQWUDFWRU EXWFRPH
ODUEK &RQVWUXFWLRQ PDWH|ULD® VW W R X O0OBMZA+PUEDY LPS U
UHPRYHG QHDU WKH WJHPR YRIGH

O0DUFK

RYHG RQ

1R QRQ FRPSOLDQFH ZDV IRXQG GXULQJ WKH HFRORJLFDO PRQLWRU!
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6HUYLFH &RQWUDFW 1R ('2

m /IDP (QYLURQPHQWDO 6HUYLFHY /LP%WHdQY'—URQPHQWDO 7HDP IRU

YHORSPHQW RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV

ORQWKO\ (0 $ 5HSRUW ODUFK

&RPSODLQWY 1RWLILFDWLRQ RI 6XPPRQV DQG 3URVHFXWLRQ

1R GRFXPHQWHG HQYLURQPHQWDO FRPSODLQWY ZHUH UHSRUWHG LQ
7KH FXPXODWLYH FRPSODLQW ORJ DQG XSGDWHG VXPPDU\ Rl FRPSO
$SSHOQGL]

&XPXODWLYH VWDWLVWLF RQ FRPSODLQWY DQG VXBEMWVIXO SURVH
DQBGDEOHUHVSHFWLYHO\

7TDEOH &XPXODWLYH 6WDWLVWLFV RQ &RPSODLQWYV
5HSRUWLQJ 3HULRG 1R RI &RPSODLQWYV
ODUFK
7TRWDO
7TDEOH &XPXODWLYH 6WDWLVWLFV RQ 6XFFHVVIXO 3URVHFXWLRQV

(QYLURQPHQWBAPXODWLYH| 1R 1R RI 6XFFHVVIX&XPXODWLYH 1R
SDUDPHWHUV%URXJKW )RUZBUBVHFXWLRQV WKLYURRMHFEN WR 'DWH
2IlTHQFH 'DWH

$LU

1RLVH

:DWHU

:DVWH

7TRWDO
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am 6HUYLFH &RQWUDFW 1R ('2
QYLURQPHQWDO 7HDP IRU
/BP (QYLURQPHQWDO 6HUYLFHI§|/Y{-|LOFI)?|§\|4VHHQ(\%V RI $QGHUVRQ 5RDG 4XDUU\ 6l
5RDG ,PSURYHPHQW :RUNYV
ORQWKO\ (0 $ 5HSRUW ODUFK

430( ZzbDV REVHUYHG RQ VLWH DW WKH VORSH RI /LQ 7DN 5RDG D\
UHFRPPHQGHG WR UHYLHZ WKH LPSOHPHQWDWLRQ RI 430(V IURP WLP
TXLHWHU 30(V ZKHQHYHU SRVVLEOH 'HWDZLODB/ORI 430(V DUH DV VKRZQ

7TDEOH 430( XVHG IRU FRQVWUXFWLRQ ZRUNYV

7\SH 6:/
FRQVWUXFWLRIDQG ORGHO QR 43q( "
>G% $ @
HTXLSPHQW
([FDYDWRU )N/ &5 &$7 )&671- 430( (3
([FDYDWRU 6. <1 430( (3'
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6HUYLFH &RQWUDFW 1R ('2
WHGQYLURQPHQWDO 7HDP IRU
SYH% R $QGHUVRQ 5RDG 4xDUUY 6l

lam

/IDP (QYLURQPHQWDO (SHUYLFHVY{_|I_OF’R

5RDG ,PSURYHPHQW
ORQWKO\ (0 $ 5HSRUW

&RQFOXVLRQ

RUNV

ODUFK

7KH (0 $ SURJUDPPH ZDV FDUULHG RXW LQ DFFRUGDQFH ZLWK WKH
PLQRU DOWHUDWLRQV WR WKH SURJUDPPH SURSRVHG ZHUH PDG

FLUFXPVWDQFHV

7KH SHUIRUPDQFH RI

WKH HQYLURQPHQWDO PDQDJHPHQW V\VWHP

TXDUWHU ZzZDV JHQHUDOO\ VDWLVILHG OLWLJDWLRQ PHDVXUHV DFFR
LPSOHPHQWDWLRQ VFKHGXOH DQG WKH (,$ ZHUH JHQHUDOO\ LPSOHPH
(O $ SURJUDPPH ZDV FRQVLGHUHG HIIHFWLYH DQG VKDOO EH PDLQWD

7KH VFKHGXOHG FRQVWUXFWLRQ DFWLYLWLHYVY DQG WKH UHFRPPHQG

PRQWKYV DUH7DEQWHIKXHMEFRQVW
$SSHOQGLJ

7TDEOH

SHSRUWLQJ ORQWKYV

UXFWLRQ SURJUDPPHV RI

WKH 3URM

&RQVWUXFWLRQ $FWLYLWLHY DQG 5HFRPPHQGHG OLWLJDV

.HV &aRQVWUXFWLRQ :RUNYV

5HFRPPHQGHG OLWLJDWLRQ

OHDVXUHV

~

&RQVWUXFW 5& ZRUNYV EDFENILOQ

LQ SURJUHVYV

/7 DUHD DUH LQ SURJUHVYV

LQ SURJUHVYV

5& ZRUNV DW &7 6( LQ SURJUHYV

LQ SURJUHVYV
5RFN H[FDYDWLRQ XVLQJ GULOO

LQ J7 P VW L5Q & P 7]\l HW K B UGIX V
VXUURXQGLQJ $65V GX

v VLWHV VKRXOG EH GLV

VSOLW PHWKRG GUDLQ

ZRUNV DQG URDG ZRUNV DW 60RS

W LPSDFW
VW VXSSU

X (/6 ZRUNV DW 5:& 7\SH DQG 7\SH| DPHDROXYHWRIUHMWUSXODWHG LQ W
X 'UDLQDJH GLYHUVLRQ DW 5:& 7\SH L3RPO® SWRBOQHYRQWURO | &RQVWU XI
X :DWHUPDLQ GLYHUVLRQ DW 5:& 7\8H SHYXOPWLRRUWUKKRXOG BH LQFRUSE
X 5& ZRUNV DW 5:& 7\SH WR 7\SH |LV LRQINKRRAOHBAXANW HPLVVLRQ IURP W
X %DFNILOOLQJ ZRUNV DW 7\SH WR XL\7/RL(§“'$@J¥€56HW/|$’H QRLVH LPSDFWV
X %DFNILOOLQJ ZRUNV DW )( 3& E LV (%L y 165V GXULQJ QRUP
x 7ULDO SLWV H[FDYDWLRQ DW &7 DU %\@B%UUMNNLQJ KRXUV  PLWL
Xx 'UDLQDJH GLYHUVLRQ ZRUNV DW &7 P\;?/"Dé/XUHV V\>/<FK D\@L%%RS\QLLVQJ .
x $%:) ZRUNV (0 ZRUNV DQG OLIW LQ\% ﬁa @ﬁg@ﬁf@é’#éé )

x $%:) ZRUNV (0 ZRUNV DQG OLIW Lb\{\&g@@@@\/ L% ‘1|11|VN Dh F(?th/xvgx':l\é\
/7 DUHD DUH LQ SURJUHVYV IHFWHG 16

x S5HPDLQLQJ 8WLOLWLHYV 'UDLQDJH éﬂ% (g " EDUUL
DUH LQ SURJUHVV DW 3RUWLRQ /U B (R AL
DUHD

x (/6 ZRUNV DQG 5& ZRUNV DW 6( %P\E)F({&V\%UXF&V}}RSHSOlag\Q FRQVWU>

FKDUJHG L

GUDLOQ Y DGHTXDWHO\ GHYV
x ([FDYDWH WULDO SLWV DW 6DX 0X| 3LRQY E'GR @OV\)'L QRN 5RO FELO LWL H
IRU ZDWHUPDLQ DOLJQPHQW FRQILUPQWERQ L\/@UQD%R,JUH\\NOW oy
x (/6 ZRUNV DQG ZDWHUPDLQ FRQQHFWHREQ pR) Qv
0XQ 3LQJ 5RDG  +LX .ZRQJ 6WUHHW &LWWYLQ IRF\XW\{Délﬁ'bEr}LIBEWLHV FKD
ZDWHUPDLQ FRQQHFWLRQ LV LQ SJRJHBQWROHV VKRXOG EH|PDLOWDLQ
x S5RDG ZRUNV DW 5:" %D\  WR 6 wWRH BYASRVLWHG VLOW DQG JULW
WR UHPRYHG UHJXODUO\ |[DW WKH R
x (/6 ZRUNV IRU 1RLVH %DUULHU 6(( @%)G PHWHRLQHIDRR UDLQVWRUP WHR
ZDWHUPDLQ FRQQHFWLRQ SRLQW LVV¥REDO IORRGLQJ
x 5RFN H[FDYDWLRQ DW 6ORSH ORZHU SRUWLRQ LV

DJH

H /LQ 7DN 5RDG DUH
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lam

6HUYLFH &RQWUDFW 1R

YHOR

("2

QYLURQPHQWDO 7HDP IRU
/BP (QYLURQPHQWDO 6HUYLFH‘I¥ /LP%\IQIHHQ(\%V RI $QGHUVRQ 5RDG 4XDUU\ 6l

5RDG ,PSURYHPHQW :RUNYV
ORQWKO\ (0 $ 5HSRUW ODUFK

.H\ &aRQVWUXFWLRQ :RUNYV

5HFRPPHQGHG OLWLJDWLRQ

OHDVXUHV

X
X

LQ SURJUHVV
(IFDYDWH DW 60ORSH

LV LQ SURJ

&RQVWUXFW 5& SLHU DW %ULGJH )

UHVYV
LV LQ SURJUHVYV
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Service Contract No: EDO/01/2017
Lam Environmental Services Limited Environmental Team for
Development of Anderson Road Quarry Site +
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Figure 2.1

Project Layout
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Project Organization Chart
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Environmental Team for
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Project Proponent

Civil Engineering & Development
Department

Mr. Sam Lam
Chief Engineer
Tel: 3842 7087
Fax: 2739 0076
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Figure 4.1 to Figure 4.6

Locations of Monitoring Stations
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Environmental Mitigation Implementation Schedule




APPENDIX C - IMPLEMENTATION SCHEDULE OF MITIGATION MEASURES

Introduction

This chapter presents the implementation schedule of mitigation measures for the Project. Table C.1 summarizes the details of the recommended mitigation measures for
all works areas. For each recommended mitigation measure, both the location and timing for the mitigation measures have clearly been identified as well as the parties
responsible for implementing the mitigation measures and for maintenance (where applicable).

Table C.1 Implementation Schedule of Mitigation Measures
Location of the Implementation Implementation Stage Relevant
EIA Ref. Recommeded Mitigation Measures Measures P Agent Legislation and
9 Des | C | O | Dec | Guidelines
Air Quality Impact (Construction Phase)
4.7.1 Hourly watering with intensity of 0.0455 L/m? (tentatively) on the active Active works areas CEDD/Contractor 9 EIAO-TM, AQOs
construction area so as to achieve a dust removal efficiency of 87.5%.

4.7.2 y To minimize the dust impact to the surrounding ASRs, dust | All works areas CEDD/Contractor 9 Air Pollution
suppression measures stipulated in the Air Pollution Control Control
(Construction Dust) Regulation should be incorporated to control (Construction
dust emission from the site. Major control measures relevant to this Dust) Regulation

Project are listed below, and they are recommended to be included
in relevant contract documents.

- Any excavated or stockpile of dusty material should be covered
entirely by impervious sheeting or sprayed with water to
maintain the entire surface wet and then removed or backfilled
or reinstated where practicable within 24 hours of the
excavation or unloading;

- Any dusty material remaining after a stockpile is removed
should be wetted with water and cleared from the surface of
roads;

- A stockpile of dusty material should not extend beyond the
pedestrian barriers, fencing or traffic cones;

- The load of dusty materials on a vehicles leaving a construction
site should be covered entirely by impervious sheeting to
ensure that the dusty materials do not leak form the vehicle;




EIA Ref.

Recommeded Mitigation Measures

Location of the
Measures

Implementation
Agent

Implementation Stage

()]

Des

C

o

Dec

Relevant
Legislation and
Guidelines

Where practicable, vehicles washing facilities including a high
pressure water jet should be provided at every discernible or
designated vehicle exit point. The area where vehicle washing
takes place and the road section between the washing facilities
and the exit point should be paved with concrete, bituminous
materials or hardcores;

When there are open excavation and reinstatement works,
hoarding of not less than 2.4m high should be provided as far
as practicable along the site boundary with provision for public
crossing. Good site practice shall also be adopted by the
Contractor to ensure the conditions of the hoardings are
properly maintained throughout the construction period;

The portion of any road leading only to construction site that is
within 30m of a vehicle entrance or exit should be kept clear of
dusty materials;

Surfaces where any pneumatic or power-driven drilling, cutting,
polishing or other mechanical breaking operation takes place
should be sprayed with water or a dust suppression chemical
continuously;

Any area that involves demolition activities should be sprayed
with water or a dust suppression chemical immediately prior to,
during and immediately after the activities so as to maintain the
entire surface wet;

Where a scaffolding is erected around the perimeter of a
building under construction, effective dust screens, sheeting or
netting should be provided to enclose the scaffolding from the
ground floor level of the building, or a canopy should be
provided from the first floor level up to the highest level of the
scaffolding;

Any skip hoist for material transport should be totally enclosed
by impervious sheeting;

Every stock of more than 20 bags of cement or dry pulverised
fuel ash (PFA) should be covered entirely by impervious
sheeting or placed in an area sheltered on the top and the
three sides;




EIA Ref.

Recommeded Mitigation Measures

Location of the
Measures

Implementation
Agent

Implementation Stage ™

Relevant

Des C

o

Dec

Legislation and
Guidelines

- Cement or dry PFA delivered in bulk should be stored in a
closed silo fitted with an audible high level alarm which is
interlocked with the material filling line and no overfilling is
allowed; and

- Exposed earth should be properly treated by compaction,
turfing, hydroseeding, vegetation planting or sealing with latex,
vinyl, bitumen, shortcrete or other suitable surface stabiliser
within six months after the last construction activity on the
construction site or part of the construction site where the
exposed earth lies.

Air Quality Impact (Operational Phase)

N/A

N/A

N/A

N/A

| /A

Noise Impact (Construction Phase)

581 *
5.8.4

Adoption of Quiet PMEs

y To reduce the noise impacts at the affected NSRs during normal
daytime working hours, mitigation measures such as adopting quiet
PME and construction noise barriers are recommended.

Construction Noise Barriers

y To alleviate the construction noise impact on the affected NSRs,
construction noise barriers or enclosures would be erected to
provide screening from the construction plant.

All works areas

CEDD/Contractor

EIAO-TM

Noise Impact (Operational Phase)

5.8.5

Direct mitigation measures in the form of Vertical Noise Barriers,
Cantilevered Noise Barriers, Semi-Enclosures and Full Enclosures are
proposed on the Project Roads such that the noise level would be
reduced to fulfil the EIAO requirements for RIW sites at:

y Sau Mau Ping Road and Lin Tak Road,
y J/O Clear Water Bay Road and On Sau Road and
y New Clear Water Bay Road and Shun Lee Tsuen Road

Project roads

CEDD/Contractor

EIAO-TM




()]

Location of the Implementation Implementation Stage Relevant
EIA Ref. Recommeded Mitigation Measures M P Agent Legislation and
easures gen Des c O | Dec | Guidelines
y
Water Quality Impact (Construction Phase)
6.9.1- Construction Site Run-off and General Construction Activities All works areas CEDD/Contractor 9 ProPECC PN 1/94
6.9.13 Construction Site

Boring and Drilling Water

Yy Water used in ground boring and drilling for site investigation or
rock / soil anchoring should as far as practicable be re-circulated
after sedimentation. When there is a need for final disposal, the
wastewater should be discharged into storm drains via silt removal
facilities.

Wheel Washing Water

y All vehicles and plant should be cleaned before they leave a
construction site to minimize the deposition of earth, mud, debris on
roads. A wheel washing bay should be provided at every site exit if
practicable and wash-water should have sand and silt settled out or
removed before discharging into storm drains. The section of
construction road between the wheel washing bay and the public
road should be paved with backfill to reduce vehicle tracking of soil
and to prevent site run-off from entering public road drains.

Rubbish and Litter

y Good site practices should be adopted to remove rubbish and litter
from construction sites so as to prevent the rubbish and litter from
spreading from the site area. It is recommended to clean the
construction sites on a regular basis.

Construction Site Run-off

y 7KH VLWH SUDFWLFHV RXWOLQHG ucon3Sit&R
'UDLQDJH” VKRXOG EH IROORZHG DV IDU
surface run-off and the chance of erosion. The following measures
are recommended to protect water quality and sensitive uses of the
coastal area, and when properly implemented should be sufficient
to adequately control site discharges so as to avoid water quality
impact.

y Surface run-off from construction sites should be discharged into

storm drains via adequately designed sand/silt removal facilities

Drainage

TM-DSS

Water Pollution
Control Ordinance
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such as sand traps, silt traps and sedimentation basins. Channels
or earth bunds or sand bag barriers should be provided on site to
properly direct stormwater to such silt removal facilities. Perimeter
channels at site boundaries should be provided on site boundaries
where necessary to intercept storm run-off from outside the site so
that it will not wash across the site. Catchpits and perimeter
channels should be constructed in advance of site formation works
and earthworks.

Silt removal facilities, channels and manholes should be maintained
and the deposited silt and grit should be removed regularly, at the
onset of and after each rainstorm to prevent local flooding. Any
practical options for the diversion and re-alignment of drainage
should comply with both engineering and environmental
requirements in order to provide adequate hydraulic capacity of all
drains. Minimum distance of 100m should be maintained between
the discharge points of construction site run-off and the existing
saltwater intakes. No effluent will be discharged into typhoon
shelter.

Construction works should be programmed to minimize soil
excavation works in rainy seasons (April to September). If
excavation in soil cannot be avoided in these months or at any time
of year when rainstorms are likely, for the purpose of preventing soil
erosion, temporary exposed slope surfaces should be covered e.g.
by tarpaulin, and temporary access roads should be protected by
crushed stone or gravel, as excavation proceeds. Intercepting
channels should be provided (e.g. along the crest / edge of
excavation) to prevent storm runoff from washing across exposed
soil surfaces. Arrangements should always be in place in such a
way that adequate surface protection measures can be safely
carried out well before the arrival of a rainstorm.

Earthworks final surfaces should be well compacted and the
subsequent permanent work or surface protection should be carried
out immediately after the final surfaces are formed to prevent
erosion caused by rainstorms. Appropriate drainage like
intercepting channels should be provided where necessary.

Measures should be taken to minimize the ingress of rainwater into
trenches. If excavation of trenches in wet seasons is necessary,
they should be dug and backfilled in short sections. Rainwater
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pumped out from trenches or foundation excavations should be
discharged into storm drains via silt removal facilities.

y Construction materials (e.g. aggregates, sand and fill material) on
sites should be covered with tarpaulin or similar fabric during
rainstorms.

y Manholes (including newly constructed ones) should always be
adequately covered and temporarily sealed so as to prevent silt,
construction materials or debris from getting into the drainage
system, and to prevent storm run-off from getting into foul sewers.
Discharge of surface run-off into foul sewers must always be
prevented in order not to unduly overload the foul sewerage
system.

y Good site practices should be adopted to remove rubbish and litter
from construction sites so as to prevent the rubbish and litter from
spreading from the site area. It is recommended to clean the
construction sites on a regular basis.

Site Effluent

y There is a need to apply to EPD for a discharge licence for
discharge of effluent from the construction site under the WPCO.
The discharge quality must meet the requirements specified in the
discharge licence. All the runoff and wastewater generated from
the works areas should be treated so that it satisfies all the
standards listed in the TM-DSS. The beneficial uses of the treated
effluent for other on-site activities such as dust suppression, wheel
washing and general cleaning etc., can minimise water
consumption and reduce the effluent discharge volume. If
monitoring of the treated effluent quality from the works areas is
required during the construction phase of the Project, the
monitoring should be carried out in accordance with the relevant
WPCO licence which is under the ambit of regional office (RO) of
EPD.

6.9.14 -
6.9.16

Accidental Spillage and Potential Contamination of Surface Water and
Groundwater

y Contractor must register as a chemical waste producer if chemical
wastes would be produced from the construction activities. The
Waste Disposal Ordinance (Cap 354) and its subsidiary regulations

All works areas

CEDD/Contractor

Waste Disposal
Ordinance

Waste Disposal
(Chemical Waste)




@ | Relevant

Legislation and
Des C o Dec | Guidelines

Location of the Implementation Implementation Stage

Measures Agent

EIA Ref. Recommeded Mitigation Measures

in particular the Waste Disposal (Chemical Waste) (General) (General)
Regulation, should be observed and complied with for control of Regulation
chemical wastes.

Yy Any service shop and maintenance facilities should be located on The Code of
hard standings within a bunded area, and sumps and oil Practice on the
interceptors should be provided. Maintenance of vehicles and Packaging,
equipment involving activities with potential for leakage and spillage Labelling and
should only be undertaken within the areas appropriately equipped Storage of
to control these discharges. Chemical Wastes

y Disposal of chemical wastes should be carried out in compliance
with the Waste Disposal Ordinance. The Code of Practice on the
Packaging, Labelling and Storage of Chemical Wastes published
under the Waste Disposal Ordinance details the requirements to
deal with chemical wastes. General requirements are given as
follows:

- Suitable containers should be used to hold the chemical
wastes to avoid leakage or spillage during storage, handling
and transport;

- Chemical waste containers should be suitably labelled, to notify
and warn the personnel who are handling the wastes, to avoid
accidents; and

- Storage area should be selected at a safe location on site and
adequate space should be allocated to the storage area.

6.9.17 - Sewage Effluent from Construction Workforce All works areas CEDD/Contractor 9 Water Pollution

6.9.18 y The construction workforce on site will generate sewage. It is Control Ordinance
recommended to provide sufficient chemical toilets in the works
areas. A licensed waste collector should be deployed to clean the
chemical toilets on a regular basis.

Yy Notices should be posted at conspicuous locations to remind the
workers not to discharge any sewage or wastewater into the
surrounding environment. Regular environmental audit of the
construction site will provide an effective control of any malpractices
and can encourage continual improvement of environmental
performance on site. It is anticipated that sewage generation during
the construction phase of the project would not cause water




Location of the Implementation Implementation Stage ® Relevant
EIA Ref. Recommeded Mitigation Measures Measures P Agent Legislation and
9 Des | C O | Dec | Guidelines
pollution problem after undertaking all required measures.
6.9.19 Construction Works in Close Proximity of Inland Waters All works areas CEDD/Contractor 9 Water Pollution
y The practices outlined LQ (7:% 7& :RUNV 1 Rrotection Control Ordinance
of natural streams/rivers from adverse impacts arising from
construction works” VKRXOG DOVR EH DGRSWHG
minimize the water quality impacts upon any natural streams or
surface water systems. Relevant mitigation measures from the
ETWB TC (Works) No. 5/2005 are listed below:
- Construction works close to the inland waters should be carried
out in dry season as far as practicable where the flow in the
surface channel or stream is low.
- The use of less or smaller construction plants may be specified
in areas close to the water courses to reduce the disturbance
to the surface water.
- Temporary storage of materials (e.g. equipment, chemicals and
fuel) and temporary stockpile of construction materials should
be located well away from any water courses during carrying
out of the construction works.
- Stockpiling of construction materials and dusty materials
should be covered and located away from any water courses.
- Construction debris and spoil should be covered up and/or
disposed of as soon as possible to avoid being washed into the
nearby water receivers.
- Proper shoring may need to be erected in order to prevent soil
or mud from slipping into the watercourses.
Water Quality Impact (Operational Phase)
6.9.20 - y Best Management Practices (BMPs) to reduce storm water and | All works areas CEDD/HyD 9 9 Water Pollution
6.9.23 non-point source pollution have been proposed for the RIW as Control Ordinance
follows:
Design Measures
y Exposed surface shall be avoided within the RIW sites to minimize
soil erosion. The development site shall be either hard paved or
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y

covered by landscaping area where appropriate.

The streams and channelized nullahs near the RIW sites will be
retained to maintain the original flow path. The drainage system will
be designed to avoid flooding.

Green areas / tree / shrub planting etc. will be introduced along
roadside amenity strips and central dividers as far as possible,
which can help to reduce soil erosion.

Evergreen trees species, which in general generate relatively
smaller amount of fallen leaves, should be selected where possible.

Devices/ Facilities to Control Pollution

y

Screening facilities such as standard gully grating and trash grille,
with spacing which is capable of screening off large substances
such as fallen leaves and rubbish should be provided at the inlet of
drainage system.

Road gullies with standard design and silt traps and oil interceptors
should be incorporated during the detailed design to remove
particles present in stormwater runoff, where appropriate.

Administrative Measures

y

Good management measures such as regular cleaning and
sweeping of road surface/ open areas are suggested. The road
surface/ open area cleaning should also be carried out prior to
occurrence rainstorm.

Manholes, as well as stormwater gullies, ditches provided at the
Project sites should be regularly inspected and cleaned (e.g.
monthly). Additional inspection and cleansing should be carried out
before forecast heavy rainfall.

Waste Management Implication (Construction Phase)

76.1 £
7.6.3

Good Site Practices

y

y

Appropriate waste handling, transportation and disposal methods
for all waste arising generated during the construction works for the
Project should be implemented to ensure that construction wastes
do not enter the nearby streams or drainage channel.

It is anticipated that adverse impacts would not arise on the

All works areas

CEDD/Contractor

Waste Disposal
Ordinance

DEVB TCW No.
6/2010, ETWB
TCW No. 19/2005
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construction site, provided that good site practices are strictly
followed. Recommendations for good site practices during the
construction activities include:

- Nomination of approved personnel, such as a site manager, to
be responsible for good site practices, and making
arrangements for collection of all wastes generated at the site
and effective disposal to an appropriate facility.

- Training of site personnel in proper waste management and
chemical waste handling procedures.

- Provision of sufficient waste reception/ disposal points, of a
suitable vermin-proof design that minimises windblown litter.

- Arrangement for regular collection of waste for transport off-
site and final disposal.

- Appropriate measures to minimise windblown litter and dust
during transportation of waste by either covering trucks or by
transporting wastes in enclosed containers.

- Regular cleaning and maintenance programme for drainage
systems, sumps and oil interceptors.

- A recording system for the amount of wastes generated,
recycled and disposed (including the disposal sites) should be
proposed.

- A Waste Management Plan should be prepared and should be
submitted to the Engineer for approval. One may make
reference to ETWB TCW No. 19/2005 for details.

y In order to monitor the disposal of C&D materials at landfills and
public filling areas, as appropriate, and to control fly tipping, a trip-
ticket system should be included as one of the contractual
requirements to be implemented by an Environmental Team
undertaking the Environmental Monitoring and Audit work. One
may take reference to DEVB TCW No0.6/2010 for details.

764 *
7.6.5

Waste Reduction Measures

y Good management and control of construction site activities/

All works areas

CEDD/Contractor

Waste Disposal
Ordinance

10
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processes can minimise the generation of waste. Waste reduction
is best achieved at the planning and design stage, as well as by
ensuring the implementation of good site practices.
Recommendations to achieve waste reduction include:

- Segregate and store different types of construction related
waste in different containers, skips or stockpiles to enhance
reuse or recycling of materials and their proper disposal.

- Provide separate labelled bins to segregate recyclable waste
such as aluminium cans from other general refuse generated
by the work force, and to encourage collection by individual
collectors.

- Any unused chemicals or those with remaining functional
capacity shall be recycled.

- Maximising the use of reusable steel formwork to reduce the
amount of C&D materials.

- Prior to disposal of C&D waste, it is recommended that wood,
steel and other metals shall be separated for re-use and / or
recycling to minimise the quantity of waste to be disposed of to
landfill.

- Adopt proper storage and site practices to minimise the
potential for damage to, or contamination of, construction
materials.

- Plan the delivery and stock of construction materials carefully
to minimise the amount of waste generated.

- Minimize over ordering of concrete, mortars and cement grout
by doing careful check before ordering.

y In addition to the above measures, other specific mitigation
measures are recommended below to minimise environmental
impacts during handling, transportation and disposal of wastes.

ETWB TCW No.
19/2005

7.6.6 =
7.6.8

Construction and Demolition Materials

y The C&D materials generated from site clearance, demolition of
existing roads, slope excavation works, and construction of new

All works areas

CEDD/Contractor

Waste Disposal
Ordinance

Waste Disposal

11
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EIA Ref. Recommeded Mitigation Measures M P Agent Legislation and
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roads, retaining wall and piling works should be sorted on-site into (Chemical Waste)
inert C&D materials (that is, public fill) and C&D waste. To minimise (General)
the impact resulting from collection and transportation of C&D Regulation
materials as far as practicable. C&D waste, such as wood, plastic, Public Health and
steel and other metals should be reused or recycled and, as a last Mu 1c ela an
resort, disposed to landfill. A suitable area should be designated Sunllmpa
within the site for temporary stockpiling of C&D materials and to Oe(;ylces c
facilitate the sorting process. Within the stockpile areas, the 13£2|)n-agﬁgli(c ap.

following measures should be taken to control potential
environmental impacts or nuisance:

- Waste such as soil should be handled and stored well to
ensure secure containment;

- Covering material during heavy rainfall;

- Stockpiling area should be provided with covers and water
spraying system to prevent materials from wind-blown or being
washed away;

- Locating stockpiles to minimise potential visual impacts; and
- Minimising land intake of stockpile areas as far as possible.
General Refuse

y General refuse should be stored in enclosed bins or compaction
units separate from C&D materials. A reputable waste collector
should be employed by the contractor to remove general refuse
from the site, separately from C&D materials. An enclosed and
covered area is preferred to reduce the occurrence of ‘wind blown'
light material.

Chemical Wastes

y If chemical wastes were to be produced at the construction site, the
Contractor would be required to register with the EPD as a
Chemical Waste Producer, and to follow the guidelines stated in
the Code of Practice on the Packaging, Labelling and Storage of
Chemical Wastes. Good quality containers compatible with the
chemical wastes should be used, and incompatible chemicals
should be stored separately. Appropriate labels should be securely
attached on each chemical waste container indicating the

Cleansing and
Prevention of
Nuisances
Regulation

Land
(Miscellaneous
Provisions)
Ordinance

Code of Practice
on the Packaging,
Labelling and
Storage of
Chemical Wastes

Packaging,
Labelling and
Storage of
Chemical Wastes

12




()]

Location of the Implementation Implementation Stage Relevant
EIA Ref. Recommeded Mitigation Measures M P Agent Legislation and
easures gen Des c O | Dec | Guidelines
corresponding chemical characteristics of the waste such as
explosive, flammable, oxidizing, irritant, toxic, harmful, corrosive,
etc. The Contractor shall use a licensed collector to transport the
chemical wastes. The licensed collector shall deliver the waste to
the Chemical Waste Treatment Centre at Tsing Yi, or other
licensed facility, in accordance with the Waste Disposal (Chemical
Waste) (General) Regulation.
Waste Management Implication (Operational Phase)
N/A | /A N/A N/A
Land Contamination (Construction Phase)
N/A | n/A N/A N/A
Land Contamination (Operational Phase)
N/A | NiA N/A N/A
Ecolog ical Impact (Terrestrial) (Construction Phase)
9.13.2- Measures to Avoid/ Minimize Impacts to Flora Species of Conservation All works areas CEDD/Contractor 9 EIAO-TM
9.13.5 Importance

y  Within the Project Site boundary, two flora species of conservation
importance (Incense Tree and Luofushan Joint-fir) would be subject
to direct impacts. A detailed vegetation survey should be
conducted by a qualified ecologist / botanist within the Project Site
boundary.

y A Transplantation Proposal should be prepared by a qualified
ecologist / botanist with detailed findings of the vegetation survey
(i.e. number and locations of the affected individuals, assessment
of the suitability and / or practicality of the transplantation) and
locations of receptor site(s), transplantation methodology,
implementation programme of transplantation, post-transplantation
monitoring and maintenance programme. The proposal should be
submitted to and approved by AFCD prior to commencement of
any works (including ground investigation. The approved
transplantation works should be supervised by a qualified botanist /
horticulturist / Certified Arborist with relevant experience in
transplanting flora species of conservation importance. After
transplantation, a 3-year monitoring and maintenance programme
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of the transplanted species should be conducted to ensure the
establishment of the transplanted trees.

y Hoarding or fencing should be erected around the works areas
during the construction phase to restrict access, to adjacent
habitats supporting flora species of conservation importance, by
site workers and to reduce human disturbance.

9.13.6-
9.13.8

Measures to Avoid/ Minimize Habitat Loss to Woodland and Plantation

y Habitat loss could be avoided in the first instance by retaining
existing vegetation wherever possible, particularly mature and
semi-mature trees present within the works areas. Any trees
retained should be adequately protected during construction phase
to promote their health and longevity. Areas which would be
temporarily affected by construction activities (i.e. slope works)
should be reinstated after completing the construction works.

y Hoarding or fencing should be erected around the works areas
during construction phase to restrict access to natural habitats
adjacent to works areas by site workers.

All works areas

CEDD/Contractor

EIAO-TM

9.13.9-
9.13.12

Measures to Minimise Disturbance from Construction Activities

y  Construction dust should be suppressed to avoid and minimize the
dust covering leaves of plants that would affect their
photosynthesis, and thus their health and growth:

- Regqular spraying of haul roads.
- Proper storage of construction materials.

- Covering trucks or transporting wastes in enclosed containers
to minimize windblown litter and dust during transportation of
waste.

Yy Noise impact during construction phase should be avoided and
minimized to reduce the disturbance to the habitats adjacent to the
works areas:

- Machines and plant (e.g. trucks) that may be in intermittent use
should be shut down between work periods or should be
throttled down to a minimum.

- Machines and plants known to emit strong directional noise

All works areas

CEDD/Contractor

EIAO-TM
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should, wherever possible, be orientated so that the noise is
directed away from the nearby habitats.

Material stockpiles and other structures should be effectively
utilized, wherever practicable, in screening noise from on-site
construction activities.

Using Quiet Mechanical Plant (QMP) to limit noise emissions
at source.

QMP and other machines and plants (e.g. air compressors,
concrete pumps) should be covered by noise enclosure to
further reduce noise impact.

y  Through night-time lighting control during construction phase, glare
disturbance to wildlife would be controlled.

9.13.13

Measures to Minimise Pollution to Watercourses

y Good site practices should be adopted to avoid any pollution from
entering the watercourses. Practices to minimize surface runoff
and to reduce suspended solid levels should be undertaken.

Drainage arrangements should include sediment traps to
collect and control construction run-off.

All works and storage area should be restricted to the site
boundary.

General refuse and construction wastes should be collected
and disposed of in a timely and appropriate manner.

Regular check of the construction boundary to avoid
unmitigated impacts imposed on nearby watercourse.

All works areas

CEDD/Contractor

EIAO-TM

Ecolog ical |

mpact (Terrestrial) (Operational Phase)

9.13.14

Measures to Minimize Impacts from Noise Barriers

During the operational phase, the road networks and associated
noise barriers may result in bird collision and mortality. Mitigation
measures such as use of tinted materials and superimposing dark
patterns or strips on the barrier, as per EPD / Highways
Department requirements would be employed to minimise incidents

y

All works areas

CEDD/Contractor

EIAO-TM
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Location of the Implementation Implementation Stage Relevant
EIA Ref. Recommeded Mitigation Measures M P Agent Legislation and
easures gen Des c O | Dec | Guidelines
of mortality from collision.
Landscape and Visual (Construction Phase)
10.10.4 All existing trees to be retained shall be carefully protected during All works areas CEDD/Contractor 9 9 DEVB TC (W)
(Table construction. N0.10/2013
10.9)
10.10.4 Tree Transplantation All works areas CEDD/Contractor 9 9 ETWB TCW No.
29/2004
(Table
10.9) Detailed transplanting proposal will be submitted to relevant government DEVB TC (W)
departments for approval in accordance with ETWB TCW No. 29/2004, No.7/2015
DEVB TC (W) No.7/2015 and 3*XLGHOLQHY RQ 7UHH 7UI Guidelines on
GLTMS of DEVB. Tree
Transplanting,
GLTMS of DEVB
10.104 Erection of decorative screen hoarding for reducing visual impacts All works areas CEDD/Contractor 9 EIAO-TM
(Table
10.9)
10.10.4 Measures to avoid / minimize impacts to flora species of conservation All works areas CEDD/Contractor 9 9 EIAO-TM
(Table importance.
10.9)
Landscape and Visual (Operational Phase)
10.10.4 Compensatory tree planting for loss of existing trees All works areas Design and 9 9 9 DEVB TC (W)
(Table (Compensation for loss of road side amenity ) ggl‘;g“c“o“ Stage - No.7/2015
10.10) o
Operational Stage + ('\EI‘EOl/pZ%bl“lcat'on
HyD/LCSD 0
10.10.4 Compensatory woodland planting All works areas Design and 9 9 9 DEVB TC (W)
(Table Construction Stage - No0.7/2015
CEDD
10.10) ] GEO publication
Operational Stage + No. 1/2011
HyD/ArchSD '
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Location of the Implementation Implementation Stage Relevant
EIA Ref. Recommeded Mitigation Measures M P Agent Legislation and
easures gen Des c O | Dec | Guidelines
10.10.4 Compensatory shrub mix planting All works areas Design and 9 9 9 DEVB TC (W)
(Table Construction Stage - No0.7/2015
10.10) CEDD .
. GEO publication
Operational Stage + No. 1/2011
HyD '
10.10.4 Hydro-seeding planting with shrub seed mix All works areas Design and 9 9 9 DEVB TC (W)
(Table Construction Stage - No0.7/2015
: ) GEO publication
Operational Stage + No. 1/2011
HyD
10.10.4 Tall buffer advance screen tree / shrub / climber planting All works areas Design and 9 9 9 DEVB TC (W)
(Table Construction Stage - No0.7/2015
CEDD o
10.10) ) GEO publication
Operatlonal Stage + No. 1/2011
HyD
10.10.4 Planting of road verges, central divider and around structures All works areas Design and 9 9 9 ETWB(W) No.
(Table Construction Stage - 2/2004
10.10) CEDD . Subject to
Operational Stage + ACABAS approval
HyD, LCSD
10.10.4 Reinstate modified watercourse All works areas Design and 9 9 9 EIAO-TM
(Table Construction Stage -
10.10) CEDD
Operational Stage -
DSD
10.10.4 Provision of visually pleasing aesthetic treatment on noise barriers (with | All works areas Design and 9 9 9 ETWB(W) No.
(Table climbers provided if space available) and enclosures Construction Stage - 2/2004
10.10) CEDD .
. Subject to
Operational Stage - ACABAS approval
HyD
10.10.4 Hard Landscape Treatment Carriageway, Structures and Roadside All works areas Design and 9 9 9 ETWB(W) No.
(Table Furniture (for example, pleasing aesthetic finishing of retaining wall) Construction Stage - 10/2005
10.10) CEDD Subject to
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Location of the Implementation Implementation Stage Relevant
EIA Ref. Recommeded Mitigation Measures Measures P Agent Legislation and
g Des C O | Dec | Guidelines
Operational Stage + ACABAS approval
HyD/LCSD/ArchSD
10.10.4 Planting of toe planters for slope enhancement All works areas Design and 9 9 9 EIAO-TM
(Table Construction Stage - GEO publication
10.10) CEDD No. 1/2011
Operational Stage +
LCSD
10.10.4 Planting of berm planters/ planting strips for slope enhancement All works areas Design and 9 9 9 EIAO-TM
(Table Construction Stage - GEO publication
10.10) CEDD No. 1/2011
Operational Stage *
HyD
Landfill Gas Hazard (Construction Phase)
11.9.2 - y Contractors shall note the possible presence of landfill gas in the | Works areas within CEDD/Contractor 9 9 (3'TV /DQGIY
11.9.4 ground (even if it is unlikely) and shall take this into account in the | landfill consultation Gas Hazard
design, construction of the proposed works. zones Assessment
y A Safety Officer or an appropriately qualified person, trained in the Guidance Note
use of gas detection equipment, landfill gas related hazards and
the appropriate actions to take in the event of adverse
circumstances, shall be present on site throughout the works, in
particular, when works are undertaken below ground.
y The contractor shall take cognizance of the presence of surface
water and leachate management system and landfill gas
management systems near the proposed works area. The
contractor shall take all reasonable care to avoid any damage, loss,
injury, interruption or impairment of the integrity of the landfill
facilities within the works limits, storage area and across road area.
The contractor shall also liaise and seek EPD and their landfill
contractor * Hong Kong Landfill Restoration Group Limited
(HKLRG) agreement on site arrangement before carrying out the
proposed work.
11.95 - Safety Measures Work_s areas within CEDD/Contractor 9 (3'TV /IDQGIL
11.9.11 y The contractor shall be aware of, and inform all workers landfill consultation Gas Hazard
accordingly, that methane and carbon dioxide is always likely to be | ZON€S Assessment
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present in the soil voids.

y  All personnel working on site and all visitors to the site be informed
of the nearby landfill site and the possibility of landfill gas in the
vicinity of the proposed works area. Safety warning notices shall be
posted.

y No worker shall be allowed to work alone at any time inside the
trenches or joint bays or near to any excavation. At least one other
worker shall be available to assist in a rescue in an emergency
case.

y Smoking and naked flames shall be strictly prohibited within the site
RU FRQILQHG VSDFH LI DQ\ pl1R 6PRNLC
notices shall be posted prominently at the site entrance and other
conspicuous locations.

y All electrical equipment, such as motors and extension cords, shall
be intrinsically safe.

y Adequate safely equipment shall be available at all times. This
includes but is not limited to fire extinguishing equipment, breathing
apparatus and personal protective equipment.

y In the event of working inside a confined space is required,
sufficient approved resuscitation equipment, breathing apparatus
and safety torches shall be available. Persons involved in or
supervising such work shall be trained and practiced for the use of
such equipment. A permit-to-work system for entry into confined
space shall be established by an approved qualified person and
consistently enforced. All relevant Ordinances, Legislations,
Guidelines and Codes of Practice pertaining to work in confined
space must be strictly adhered to.

Guidance Note

Labour
'"HSDUWPHQ)
Code of Practice
for Safety and
Health at Work in
Confined Space

11.9.12-
11.9.16

Monitoring
y The works area shall be monitored periodically during construction
for the presence of methane, carbon dioxide and oxygen using gas
detection equipment. The gas detection equipment shall be an
intrinsically safe portable instrument, appropriately calibrated and
capable of measuring the following gases in the ranges indicated

below:

Methane 0 +100% LEL and O £100% v/v;

Works areas within
landfill consultation
zones

CEDD/Contractor

(3'TVvV /IDQGIL
Gas Hazard
Assessment
Guidance Note
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Carbon dioxide 0 +100%; and
Oxygen 0 £21%.

y  During construction, monitoring of excavations shall be undertaken

as follows:

y For excavation deeper than 1 m, measurements shall be made:

At the ground surface before excavation commences;
Immediately before any worker enters an excavation;

At the beginning of each working day for the entire period the
excavation remains open; and

Periodically through the working day whilst workers are in the
excavation.

For excavation between 300 mm and 1 m deep, measurements
shall be made:

Directly after the excavation has been completed; and
Periodically whilst the excavation remains open.

For excavation less than 300 mm, monitoring may be omitted at the
discretion of the Safety Officer or other appropriate qualified
person.

The monitoring frequency and area to be monitored shall be set
down prior to commencement of ground works either by the Safety
Officer or by an appropriately qualified person.

Monitoring should be undertaken by the Safety Officer or by an
appropriately qualified person. The monitoring results shall be
recorded and kept on site and shall be readily available at all times
for inspection by the relevant authority.

Depending upon the results of measurements, actions will vary.
Actions shall be set down by the Safety Officer or other
appropriately qualified person prior to commencement of
occupancy of the proposed works area.

Landfill Gas Hazard (Operational Phase)
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Location of the Implementation Implementation Stage ® Relevant
EIA Ref. Recommeded Mitigation Measures P Legislation and
Measures Agent Dec | Guidelines
11.10.2 + The presence of landfill gas should be assumed at all times by | Works areas within Maintenance (31 \andfill
11.10.3 maintenance workers. landfill consultation contractor/Utility Gas Hazard
All maintenance workers inspecting any manhole should be fully zones companies Assessment
trained in the issue of landfill gas hazard. Guidance Note
Any manhole which is large enough to permit to access to Labour
personnel should be subject to safe entry procedures. '"HSDUWPHQ)
Working in confined spaces is controlled by the Factories and Code of Practice
Industrial Undertakings (Confined Spaces) Regulations of the for Safety and
Factories and Industrial Undertakings Ordinance. Following the Health at Work in
Code of Practice on Safety and Health at Work in Confined Spaces Confined Space
(Labour Department, Hong Kong) maintains compliance with the
above regulations.
$ VWULFWO\ UHJXODWHG 3ZRUN SHUPLW
and the relevant safety procedures must be rigidly followed.
Adequate communication with maintenance staff should be
maintained with respect to landfill gas hazard.
Utility companies should undertake a landfill gas surveillance
exercise at the utility manholes/inspection chambers.
Undertaken using an intrinsically safe portable instrument,
appropriately calibrated and capable of measuring the following
gases in the ranges indicated:
Methane 0 +100% LEL and O £100% v/v;
Carbon dioxide 0 +100%; and
Oxygen 0 £21%.
Undertaken for the duration of the site occupancy, or until such
time that EPD agrees that surveillance is no longer required.
Depending on the results of the measurements, actions required
will vary and should be set down by appropriately qualified person.
Note:

(1) Des = Design; C = Construction; O = Operation; Dec = Decommissioning
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Action and Limit Level




Service Contract No: EDO/01/2017

Lam Environmental Services Limited

Environmental Team for

Development of Anderson Road Quarry Site +

Road Improvement Works

Action and Limit Level

Action and Limit Level for Noise Monitoring

Limit Level (dB(A))
Monitoring Action 0700-2300 hrs on
X i holidays (including 2300-0700
Station Level 0700 19v(\)/gehkr§aor; normal Sundays); and hrsof all
y 1900-2300 hrs on all days 2
days ?
NMCO01 65/701
NMCO02 When one 75
NMco3 | documented 75 60/65/703 45/50/553
complaint is
NMCO4 received 75
NMCO05 75

Remark 1: Limit level of NMCO1 - Kei Shun Special School reduce to 65 dB (A) during

examination periods if any.

Remark 2: Construction noise during restricted hours is under the control of Noise Control
Ordinance Limit Level to be selected based on Area Sensitivity Rating.
Remark 3: Limit Level for restricted hour monitoring shall act as reference level only. Investigation
would be conducted on CNP compliance if exceedance recorded during restricted hour noise

monitoring period.

Baseline Level for Noise Monitoring
(For reference and ¢ alculation of Construction Noise Levels (CNLs) )

Baseline Level (dB(A))
Monitoring Actio n 0700-2300 hrs on
Station Level 0700-1900 hrs on holidays (including 2300-0700 hrs of
normal weekdays Sundays); and 1900 - all days
2300 hrs on all days
NMCO01 69.3 69.0 66.6
NMCO02 When one 72.0 66.3 68.6
NMmcoz | documented 78.2 77.9 73.8
complaint is
NMC04 received 66.6 64.0 62.1
NMCO05 61.8 59.8 57.9

All the Construction Noise Levels (CNLs) reported in this report were adjusted with the
corresponding baseline level (i.e. Measured Leq *Baseline Leq = CNL), in order to facilitate the
interpretation of the noise exceedance.

Appendix 4.1




Service Contract No: EDO/01/2017

Lam Environmental Services Limited Environmental Team for
Development of Anderson Road Quarry Site +

Road Improvement Works

Action and Limit Level for Air ~ Quality Monitoring

Monitoring Locations 1-hRXU 763 /HYHO LQ J P
Action Level Limit Level
NCWBR_AMS-1 284.4 500.0
NCWBR_AMS-2 282.4 500.0
NCWBR_AMS-3 287.9 500.0
NCWBR_AMS-4 281.6 500.0
NCWBR_AMS-5 270.0 500.0
LTR_AMS-1 272.1 500.0
LTR_AMS-2 281.1 500.0
LTR_AMS-3 285.1 500.0

Action and Limit Level for Water Monitoring

Monitoring Surface pH Surface DO Surface Surface SS
Station (mg/L) Turbidi ty (NTU) (mg/L)
Action Limit Action | Limit Action Limit Action | Limit
Level Level Level Level Level Level Level Level
E - - - - - - - -

Beyond Beyond
F the range | the range 5.8 55 24.4 32.7 17.0 23.8
of 6.6-8.4 | of 6.5-8.5

H - - - - - - - -
Beyond Beyond
I the range | the range 5.5 5.4 206.9 214.2 172.8 | 201.4
of 6.6-8.4 | of 6.5-8.5
*Remarks:

- The value of 1.0mg/L was taken as the value for measurement with suspended solid
level of <1.0mg/L for Action and Limit level calculation.

- It is recommended that upstream monitoring station (monitoring station E and H) would
be taken as control reference for exceedance investigation only. Action and limit level
would not be establish using the baseline data.

- In the event that the SS and Turbidity recorded from the Control Stations (E and H) are higher
than the Impact Stations (I and F) on the same day of measurement, 120% and 130% of the
Control Stations' results should be referenced as the Action and Limit Levels.
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Service Contract No: EDO/01/2017
Lam Environmental Services Limited Environmental Team for
Development of Anderson Road Quarry Site +

Road Improvement Works

Appendix 4.2

Copies of Calibration Certificates
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Good Ba Ba Hitech Building, Nos. 22-24 Wing Kei Road, Kwai Chung, New Territories, Hong Kong é,/ﬁ\@
Tel: (852) 2873 6860  Fax: (852) 2555 7533  E-mail: smec@cigismec.com  Website: www.cigismee.com AR

Certificate No.: 23CA111003 Page 1 of 2

Item tested

Description: Sound Level Meter (Type 1) Microphone Preamp

Manufacturer: Larson Davis PCB PCB

Type/Model No.: LxT1 377B02 PRMLXT1L

Serial/Equipment No.: 0004797 171529 028019

Adaptors used: - - -

Item submitted by

Customer Name: Lam Environmental Service Limited.

Address of Customer: -

Request No.: -

Date of receipt: 10-Nov-2023

Date of test: 14-Nov-2023

Reference equipment used in the calibration

Description: Model: Serial No. Expiry Date: Traceable to:

Multi function sound calibrator B&K 4226 2288444 28-Aug-2024 CIGISMEC

Signal generator DS 360 33873 31-Jan-2024 CEPREI

Ambient conditions

Temperature: 21x1°C

Relative humidity: 60+10 %

Air pressure: 1010 £ 5 hPa

Test specifications

1, The Sound Level Meter has been calibrated in accordance with the requirements as specified in BS 7580: Part 1: 1997
and the lab calibration procedure SMTP004-CA-152.

2, The electrical tests were performed using an electricat signal substituted for the microphone which was removed and
replaced by an equivalent capacitance within a tolerance of +20%.

3, The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference

between the free-field and pressure responsess of the Sound Level Meter.

Test results

This is to certify that the Sound Level Meter conforms to BS 7580: Part 1: 1997 for the conditions under which the test
was performed.

Details of the performed measurements are presented on page 2 of this certificate.

——
Actual Measurement data are document: '71 on worksheets. / 3

Approved Signatory: Date:  15-Nov-2023 Company Chop:

Féng Jingi

Comments: The results reported in this certificate refer to the condition of the instrument on the date of calibration and
carry no implication regarding the long-term stability of the instrument. The results apply to the item as received.

© Soils & Materials Engineering Co., Lid. Form No.CARP152-1/issue 1/Rev.C/01/02/2007

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under HOKLAS for specific calibration activities as listed in the HOKLAS directory of
accredited laboratories. The results shown in this certificate are traceable to the International System of Units (SI) or recognised measurement
standards. The resuits relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.
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CERTIFICATE OF CALIBRATION

(Continuation Page)

Certificate No.: 23CA1110 03 Page 2 of 2
1, Electrical Tests
The electrical tests were perfomed using an equivalent capacitance substituted for the microphone. The results

are given in below with test status and the estimated uncertainties. The "Pass" means the result of the test is inside
the tolerances stated in the test specifications. The "-" means the result of test is outside these tolerances.

Expanded Coverage
Test: Subtest: Status: Uncertanity (dB) Factor
Self-generated noise A Pass 0.3
C Pass 0.8 21
Lin Pass 1.6 2.2
Linearity range for Leq At reference range , Step 5dB at4 kHz ~ Pass 0.3
Reference SPL on all other ranges  Pass 0.3
2 dB below upper limit of each range Pass 0.3
2 dB above lower limit of each range Pass 0.3
Linearity range for SPL At reference range , Step 5dB at 4 kHz ~ Pass 0.3
Frequency weightings A Pass 0.3
o Pass 0.3
Lin Pass 0.3
Time weightings Single Burst Fast Pass 0.3
Single Burst Slow Pass 0.3
Peak response Single 100us rectangular pulse Pass 0.3
R.M.S. accuracy Crest factor of 3 Pass 0.3
Time weighting | Single burst 5 ms at 2000 Hz Pass 0.3
Repeated at frequency of 100 Hz Pass 0.3
Time averaging 1 ms burst duty factor 1/1 0% at4kHz Pass 0.3
1 ms burst duty factor 1/10* at 4kHz  Pass 0.3
Pulse range Single burst 10 ms at 4 kHz Pass 0.4
Sound exposure level Single burst 10 ms at 4 kHz Pass 0.4
Overload indication SPL Pass 0.3
Leq Pass 04

2, Acoustic tests

The complete sound level meter was calibrated on the reference range using a B&K 4226 acoustic calibrator
with 1000Hz and SPL 94 dB. The sensitivity of the sound level meter was adjusted. The test result at 125 Hz and
8000 Hz are given in below with test status and the estimated uncertainties.

Expanded Coverage
Test: Subtest Status Uncertanity (dB) Factor
Acoustic response Weighting A at 125 Hz Pass 0.3
Weighting A at 8000 Hz Pass 0.5
3, Response to associated sound calibrator
N/A

The expanded uncertainties have been calculated in accordance with the 1SO Publication "Guide to the expression
of uncertainty in measurement”, and gives an interval estimated to have a level of confidence of 95%. A coverage
factor of 2 is assumed unless explicitly stated.

- End - _
Calibrated by: _FSas Y Checked by: /A /~
ung Chi Yip Chan Yuk Yiu
Date: 14-Nov-202 Date: 15-Nov-2023

The standard(s) and equipment used in the calibration are traceable to national or international recognised standards and are
calibrated on a schedule to maintain the required accuracy level.

© Soils & Materials Engineering Co., Ltd. Form No.CARP152-2/lssue 1/Rev.C/01/02/2007

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under HOKLAS for specific calibration activities as listed in the HOKLAS directory of
accredited laboratories. The results shown in this certificate are traceable to the International System of Units (SI) or recognised measurement
standards. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.
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CERTIFICATE OF CALIBRATION

Certificate No.: 23CA0317 02-04 Page: 1 of 2
Item tested

Description: Acoustical Calibrator (Class 1)

Manufacturer: Larson Davis

Type/Model No.: CAL200

Serial/Equipment No.: 13098

Adaptors used: -

Item submitted by

Curstomer: Lam Environmental Services Limited.
Address of Customer: -

Request No.: -

Date of receipt: 17-Mar-2023

Date of test: 20-Mar-2023

Reference equipment used in the calibration

Description: Model: Serial No, Expiry Date: Traceable to:
Lab standard microphone B&K 4180 2412857 23-May-2023 SCL
Preamplifier B&K 2673 2743150 28-Jun-2023 CEPREI
Measuring amplifier B&K 2610 2346941 30-Jun-2023 CEPREI
Signal generator DS 360 61227 08-Jun-2023 CEPREI
Digital muiti-meter 34401A US36087050 30-May-2023 CEPREI
Audio analyzer 8903B GB41300350 06-Jul-2023 CEPREI
Universal counter 53132A MY40003662 13-Jun-2023 CEFPREI

Ambient conditions

Temperature: 22+1°C
Relative humidity: 55+ 10 %
Air pressure: 1010+ 5 hPa

Test specifications

1, The Sound Calibrator has been calibrated in accordance with the requirements as specified in IEC 60942 1997 Annex B
and the lab calibration procedure SMTP004-CA-156.

2, The calibrator was tested with its axis vertical facing downwards at the specific frequency using insert voltage technigue.

3, The resuits are rounded to the nearest 0.01 dB and 0.1 Hz and have not been corrected for variations from a reference
pressure of 1013.25 hectoPascals as the maker's information indicates that the instrument is insensitive to pressure
changes.

Testresults

This is to certify that the sound calibrator conforms to the reguirements of annex B of IEC 60942: 1997 for the conditions under which the
test was performed. This does not imply that the sound calibrator meets IEC 60942 under any other conditions.

Details of the performed measurementﬁ are presented on page 2 of this certificate.

Approved Signatory: Date: 21-Mar-2023 Company Chop:

Feng Jungi

Comments: The results reported in thjs c Hiﬂcale refer to the conditon of the instrument on the date of calibration and
carry no implication regarding the long-fefm stability of the instrument. The results apply to the item as received.

@ Soils & Matenals Engineerng Co.. L1d. Form No CARP156-1/issue 1/Rev.D/01/03/2007

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under HOKLAS for specific calibration activities as listed in the HOKLAS directory of
accredited laboratories. The results shown in this certificate are traceable to the International System of Units (Sl) or recognised measurement
standards. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.
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CERTIFICATE OF CALIBRATION

(Continuation Page)

Certificate No.: 23CA0317 02-04 Page: 2 of 2

;|3 Measured Sound Pressure Level

The output Sound Pressure Level in the calibrator head was measured at the setting and frequency shown using
a calibrated laboratory standard microphone and insert voltage technique. The results are given in below with

the estimated uncertainties.
(Output level in dB re 20 pPa)

Frequency Output Sound Pressure Measured Output Estimated Expanded
Shown Level Setting Sound Pressure Level Uncertainty
Hz dB ! dB dB
|
’ 1000 94.00 ,4 93.82 0.10
2, Sound Pressure Level Stability - Short Term Fluctuations

The Short Term Fluctuations was determined by measuring the maximum and minimum of the fast weighted DC
output of the B&K 2610 measuring amplifier over a 20 second time interval as required in the standard. The Short
Term Fluctuation was found to be:

At 1000 Hz STF=0.011 dB
Estimated expanded uncertainty 0.005 dB
3, Actual Output Frequency

The determination of actual output frequency was made using a B&K 4180 micropheone together with a B&K 2673
preamplifier connected to a B&K 2610 measuring amplifier. The AC output of the B&K 2610 was taken to an universal
counter which was used to determine the frequency averaged over 20 second of operation as required by the
standard. The actual output frequency at 1 KHz was:

At 1000 Hz Actual Frequency = 999.9 Hz
Estimated expanded uncertainty 0.1 Hz Coverage factork = 2.2
4, Total Noise and Distortion

For the Total Noise and Distortion measurement, the unfiltered AC output of the B&K 2610 measuring amplifier was
connected to an Agilent Type 8903 B distortion analyser. The TND result at 1 KHz was:

At 1000 Hz TND =0.7 %

Estimated expanded uncertainty 0.7 %

The expanded uncertainties have been calculated in accordance with the 1ISO Publication "Guide to the expression
of uncertainty in measurement”, and gives an interval estimated to have a level of confidence of 95%. A coverage
factor of 2 is assumed unless explicitly stated.

/ - End - 7
- Calibrated by: el Checked by: ’M{ ;L
: e Fung ChiYip || Chan Yuk Yiu

Date: 20-Mar-2023 Date: 21-Mar-2023

The standard(s) and equipment used in the calibration are traceable to national or international recognised standards and are
calibrated on a schedule to maintain the required accuracy level.

® Soils & Materials Engineering Co.. Ltd. ’ Form No CARP156-2flssue 1/Rev.C/Q1/05/2005

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under HOKLAS for specific calibration activities as listed in the HOKLAS directory of
accredited laboratories. The results shown in this certificate are traceable to the International System of Units (Sl) or recognised measurement
standards. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.
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CERTIFICATE OF CALIBRATION

Certificate No.: 24CA0307 02-02 Page: 1 of 2
Item tested o

Description: Acoustical Calibrator (Class 1)

Manufacturer: Larson Davis

TypeModel No.: CAL200

Serial/Equipment No.: 13098

Adaptors used: -

Item submitted by

Curstomer: Lam Environmental Services Limited.
Address of Customer: -

Reguest No.: -

Date of receipt: 07-Mar-2024

Date of test: 11-Mar-2024

Reference equipment used in the calibration

Description: Model: Serial No. Expiry Date: Traceable to:
Lab standard microphone B&K 4180 3257888 15-Aug-2024 SCL
Preamplifier B&K 2673 3353200 13-Jun-2024 CEPREI
Measuring amplifier B&K 2610 2346941 13-Jun-2024 CEPREI
Signal generator DS 360 61227 28-Jun-2024 CEPRE!
Digital multi-meter 34401A US36087050 01-Jun-2024 CEPREI
Audio analyzer 8903B GB41300350 13-Jun-2024 CEPREI
Universal counter 53132A MY40003662 07-Jun-2024 CEPREI

Ambient conditions

Temperature: 21+£1°C
Relative humidity: 55110 %
Air pressure: 1010+ 5 hPa

Test specifications

1, The Sound Calibrator has been calibrated in accordance with the requirements as specified in IEC 60942 1997 Annex B
and the lab calibration procedure SMTP004-CA-156.

2, The calibrator was tested with its axis vertical facing downwards at the specific frequency using insert voltage technigue.

3, The results are rounded to the nearest 0.01 dB and 0.1 Hz and have not been corrected for variations from a reference
pressure of 1013.25 hectoPascals as the maker's information indicates that the instrument is insensitive to pressure
changes.

Test results
This is o certify that the sound calibrator conforms to the requirements of annex B of IEC 60842: 1997 for the conditions under which the
test was performed. This does not imply that the sound calibrator meets IEC 60942 under any other conditions.

Details of the performed measurements are presented on page 2 of this certificate.

Date:  12-Mar-2024 Company Chop:

Approved Signatory:

Comments: The results reported in thjs gertificate refer to the conditon of the instrument on the date of calibration and
carry no implication regarding the long-term stability of the instrument. The results apply to the item as received.

© Soils & Materials Engineering Co., Ltd. Form Ne.CARP156-1/Issue 1/Rev.D/01/03/2007

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under HOKLAS for specific calibration activities as listed in the HOKLAS directory of
accredited laboratories. The results shown in this certificate are traceable to the International System of Units (SI) or recognised measurement
standards. The resuits relate only to the item(s) calibrated. This ceriificate shall not be reproduced except in full without approval of the laboratory.
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CERTIFICATE OF CALIBRATION

(Continuation Page)

Certificate No.: 24CAD307 02-02 Page: 2 of 2

1; Measured Sound Pressure Level

The output Sound Pressure Level in the calibrator head was measured at the setting and frequency shown using
a calibrated laboratory standard microphone and insert voltage technique. The results are given in below with

the estimated uncertainties.
(Output level in dB re 20 pPa)

~ Freguency Output Sound Pressure Measured Output ~ Estimated Expanded
Shown Level Setting Sound Pressure Level Uncertainty
Hz ) ~da a8 |  dB_
1000 94.00 93.75 0.10
2, Sound Pressure Level Stability - Short Term Fluctuations

The Short Term Fluctuations was determined by measuring the maximum and minimum of the fast weighted DC
output of the B&K 2610 measuring amplifier over a 20 second time interval as required in the standard. The Short
Term Fluctuation was found to be:

At 1000 Hz STF = 0.007 dB
Estimated expanded uncertainty 0.005 dB
3, Actual Output Frequency

The determination of actual output frequency was made using a B&K 4180 microphone together with a B&K 2673
preamplifier connected to a B&K 2610 measuring amplifier. The AC output of the B&K 2610 was taken to an universal
counter which was used to determine the frequency averaged over 20 second of operation as required by the
standard. The actual output frequency at 1 KHz was:

At 1000 Hz Actual Frequency = 999.9 Hz
Estimated expanded uncertainty 0.1 Hz Coverage factork =2.2
4, Total Noise and Distortion

For the Total Noise and Distortion measurement, the unfilttered AC output of the B&K 2610 measuring amplifier was
connected to an Agilent Type 8503 B distortion analyser. The TND result at 1 KHz was:

At 1000 Hz TND=1.0%

Estimated expanded uncertainty 0.7 %

The expanded uncertainties have been calculated in accordance with the ISO Publication "Guide to the expression
of uncertainty in measurement”, and gives an interval estimated to have a level of confidence of 95%. A coverage

factor of 2 is assumed uniess explicitly stated.

- End -
Calibrated by: Checked by: OA’/
Chan Yuk Yiu
Date: Date: 12-Mar-2024

The standard(s) and equipmant used in the calibration are traceable to national or international recognised standards and are
calibrated on a schedule to maintain the required accuracy level.

© Soils & Materials Engineering Co., Ltd. Form No.CARP156-2/1ssue 1/Rev.C/01/05/2005

HKAS has accredited this laboratory (Reg. No. HOKLAS 028) under HOKLAS for specific calibration activities as listed in the HOKLAS directory of
accredited laboratories. The resuits shown in this certificate are traceable to the International System of Units (SI) or recognised measurement
standards. The results relate only to the item(s) calibrated. This certificate shall not be reproduced except in full without approval of the laboratory.



Lam Environmental Services Limited

Portable Dust Meter Performance Check Record

Portable Dust Meter

Type

Manufacturer

Model Number

Serial Number
Performance Check Date

Standard Equipment

Type

Manufacturer
Model Number
Equipment Number

Last Calibration Date

Particulare Monitor

MET ONE INSTRUMENTS

AEROCETS831

X19298

30-Mar-23

High Volume Sampler

TISCH

TE-5170

HVS018 (S/N:2656)

4-Mar-23

Portable Dust Meter Performance Check Results

Concentration in ug/m?® | Concentration in ug/m®
Trial no. in 1-hr . . (Performance Check /
. T 9 ; )
period ime Mean Pressure (hPa)| OHD Q 7 HP g (Standard equipment) Calibrated equipment)
(X - AXxis) (Y - Axis)
1 30/3/23 08:35 1013 21 78 60
2 30/3/23 10:05 1013 21 68 56
3 30/3/23 13:00 1013 21 55 53
* Filter paper weighting was conducted by HOKLAS accredited laboratory.
Linear Regression of Y on X
Slope (K- factor) 1.3000
Correlation Coefficient 0.9876
Validity of Performance Check / Calibration Record 30/3/2023
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Sampling measurement from standard equipme(oig/m?)
Operator: Alan Ng Date: 6-Apr-23
Checked by: Derek Lo Date: 6-Apr-23




Lam Environmental Services Limited

Portable Dust Meter Performance Check Record

Portable Dust Meter

Type

Manufacturer

Model Number

Serial Number
Performance Check Date

Standard Equipment

Type

Manufacturer
Model Number
Equipment Number

Last Calibration Date

Portable Dust Meter Performance Check Results

Particulare Monitor

MET ONE INSTRUMENTS

AEROCETS831

Y23154

30-Mar-23

High Volume Sampler

TISCH

TE-5170

HVS018 (S/N:2656)

4-Mar-23

Concentration in ug/m?® | Concentration in ug/m®
Trial no. in 1-hr . . (Performance Check /
. T 9 ; )
period ime Mean Pressure (hPa)| OHD Q 7 HP g (Standard equipment) Calibrated equipment)
(X - AXxis) (Y - Axis)
1 30/3/23 08:35 1013 21 78 63
2 30/3/23 10:05 1013 21 68 60
3 30/3/23 13:00 1013 21 55 54
* Filter paper weighting was conducted by HOKLAS accredited laboratory.
Linear Regression of Y on X
Slope (K- factor) 1.2000
Correlation Coefficient 0.9934
Validity of Performance Check / Calibration Record 30/3/2023
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Sampling measurement from standard equipme(oig/m?)
Operator: Alan Ng Date: 6-Apr-23
Checked by: Derek Lo Date: 6-Apr-23




Hong Kong Calibration Ltd.
EEREzRALT

Calibration Certificate

Certificate No. 401107 Page 1 of 2 Pages

Customer : Lam Environmental Services Limited
Address : 19/F, Remex Centre, 42 Wong Chuk Hang Road, Hong Kong
Order No. : Q40468 Date of receipt 5-Feb-24

Item Tested

Description : Aerosol Mass Monitor
Manufacturer : Met One I.D. L.
Model : Aerocet 831 Serial No. 1 Y23153

Test Conditions

Date of Test:  1-Mar-24 Supply Voltage : --
Ambient Temperature : (23 + 3)°C Relative Humidity : (50 = 25) %

Test Specifications

Calibration check.
Calibration procedure : Manufacturer recommended method (gravimetric), Z28.

Test Results

All results were within the tolerance(s).
The results are shown in the attached page(s).

Main Test equipment used:

Equipment No. Description Cert. No. Traceable to
51368 Stop Watch 303117 SCL-HKSAR
5238 Micro Balance 108228 NIM-PRC
S201 Std. Test Dust 61291 NIST

S207B Std. Flowmeter LL-2104002489 NIM-PRC

The values given in this Calibration Certificate only relate to the values measured at the time of the test and any uncertainties quoted

will not include allowance for the equipment long term drift, variations with environmental changes, vibration and shock during transportation,
overloading, mis-handling, or the capability of any other laboratory to repeat the measurement. Hong Kong Calibration Ltd. shall not be liable
for any loss or damage resulting from the use of the equipment.

The test equipment used for calibration are traceable to International System of Units (S1), or by reference to a natural constant.

The test resuits apply to the above Unit-Under-Test only
¢
(G,
Approved by : +e.

Kin Wong ;?teve Kwan

This Certificate is issued by: Date: 1-Mar-24
Hong Kong Calibration Ltd

Unit 8B, 24/F., Well Fung Indusltrial Centre, No. 58-76, Ta Chuen Ping Street,Kwai Chung, NT,Hong Kong.

Tel: 2425 8801 Fax: 2425 8646

Calibrated by :

The copyright of this certificate is owned by Hong Kong Calibration Ltd.. It may nol be reproduced except in full.



- Hong Kong Calibration Ltd.
ERBMREzsRAT

Certificate No. 401107

Calibration Certificate

Page 2 of 2 Pages

Results :

1. General

Internal Filters : checked and found clean.

2. Flow Meter

UUT Nominal Measured Value Tolerance
Value (LPM) (LPM) (LPM) Uncertainty
2.83 2.80 +0.15 +0.05
3. Timer
Reference Value UUT Reading Tolerance Uncertainty
9' 59" 91 10 min + 2 sec/hr + 0.5 sec/hr
4. Dust Particle (TSP)
Applied Value UUT Reading (],Lg/m3 )
(;,Lg/m3) K Factor : 2.25 Tolerance Uncertainty
670 704 +20 % =10 %

Remark : 1. UUT: Unit-Under-Test
2. The uncertainty claimed is for a confidence probability of not less than 95%.
3.1SO 12103-1 A1 respirable standard test dust was used for the calibration.
4. The K Factor had been adjusted from 1.00 to 2.25.

The copyright of this certificate is owned by Hong Kong Calibration Ltd., It may not be reproduced except in full.
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