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> @WURGXFWLRQ

7R IDFLYIKMWMOWHNVVPHQW RI WKH SRWHQWLDO LPSDFWV DVVRFLDWHG
DOO DSSPEHN\RWXKEWIVW DQ $,08 $VVHVVPHQW RI ,PSDFW RQ ODULWLPH
DSSOLFDWLRQ IRU D PDULWLPH XVDJH OLFHQVH 7KH H[WHQW DQG
VFDOH DQG FRPSOH[LW\ RI WKH SURMHFW DW KDQG

7KLV UHSRUW VSHFLIDPDOOYL®FXWKH R@WLFLSDWHG SBNOWWHG DD
WKH PDLQWHQDQFH GUHGJL QD \RITNK 15 UM IDER ZHDQ BRIP SIDYFE YV WK I
GUHGJLWKHBRXOERZOVR® HQWUDQF H UK DIQIHZBLFNE GV IR @R QP LQDW H
GUHGJH PDWHULDO EHLQJ WUDQVSRUWHG WR D GHVLJQDWHG GXP
VHODDKH FRQWDPLQDWHG PDWHULDO GUHGJHGVLWRP WK HD YOREH ZRC
GHZDWHULQJ DQ GE& HVDH EQ D QIGRERJIDGH/GRUWHG WR D OLFHQFHG IC

JROORZLQD®SOUFDWLRQ RHEHNU QW LPHWEUHD 5HJIX ODHE R U L WXZ\DKAR U |
FODULILHG WKDW RQOHLDK HDWHEHOREZNW KHO HVWDEOLVKHG E\ WK
6XUYH\RU &%6 IDOO ZLWKLQ 0$5%$ V RIILFIZIKXG® 6D LERXGHG BUH DY
UHSUHVHQWHG E\ WKIXED X GOLEMHWML@J WKDW RQO\ $NUKH ISRWUDQF
KD DQG D VSHFLILHGVRIFWLRKD $RUHDIYKB®J DRAN RIILFLDOO\ UHFRJ(
ODULWLPH $UHDV

1RWDEO\ WKH PDLOQWHQDQFH GUHGJKQ RBODWWILEHWLKNVALEKYQIQ R
QRW ZLWKLQ WKH VFRSH RI FRQVLGHUDWLRQ IRU WKLY SDUWLFXO

$VVHVVWR@PSBWR WH DURMWEVB $,08

+DXOERZOLQH '"UHGJLQJ

5HSRUW.AR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




> @QURMHFW '"HVFULSWLRQ

> @3URMHFW %DFNJURXQG

+DXOERZOLQH ZDV RULJLQDOO\ XVHG DV D QDYDO VXSSUODPRGQGG GR

WEHQWXULHY 7KHUH ZDV H[WHQVLYH ODQG UHFODPDWLRQ GXUL
+DXOEREBP@GHLVHG WZR LVODQGY OLQNHG E\ D EULGJH XQWLO
E\LQILOOLQJ DFWLYLW\

2Q UHYLHZ RI SUHYLRXV $UFKDHRORJLFDO 5HSRUWY XQGHUWDNHC
1DYDO EDVH LQ +DXOERZOLQH LW LVY%NOQHZ/NG WWLIODHE V8 XK LIQR R
+RZHYHU WKH SUHVHZPPH QI WKRIUWLMOKQYHULILHG BOW MWK IL® RARVWD U
SUHVHQW LW LV EHORZ WKH SURSRVHG GUHGJH GHSWK DQG ZLOO
DFWLYIDEIOHEHORZ RXWOLQHV WKH SUHYLRXXIDVAWHGIH OHYHOV ZLV

7TDEOH 3UHYLRXV '"UHGJH /HYHOV :LWKLQ WKH %DVLQ &R&®UFH $UFKDHRO

Year Basin Depth (m CD)
1925 -9.90

1950 -6.20to0 -7.31
1979 -5.791t0-6.4
1980 -5910-6.3
1988 -5.6t0-6.1
1991 -4.810-5.8
1992 -5.810-6.1
1994 -55t0-5.9
2003 -5.61t0-5.8
2011 -55t0-5.8
2017 -55t0-5.8

> @HWWLQJ

H D URWV 8\DBI $,0 8

+DXOERZOLQH LV VLWXDWHG LQ DQ LQGXVWULDO DQG XUEDQL¥H
+DUERXU ZLWK PDQ\ LQGXVWULHV LQFOXGLQJ FRPPHUFLDO ILVELC
DPHQLWLHV RFFXUUL®@DXQEWEK® LKPAHERRBNHG E\ UHVLGHQWLDO gVF
WKH QRUWK DQG 5LQJDVNLGG\ WR WKH VRXWKLIJXVHWH ORFDWLRBQ

$VVHVVWR®

+DXOERZOLQH '"UHGJLQJ

5HSRUW.AR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




JLIXUH +DXOERZOLQH 6LWH /RFDWLRQ 0ODS

> @3URSRVHG :RUN

7KH SURSRVHG GUHGJH HIOWHUJDQFB XKXHD\WQ HK® $UHD $ DQG WKH
*UDYLQJ 'RUFHD BV LCGHQWUNWHHEHQRZ ©

o
$V LQGLFDOWHEHGHLBLQWHQDQFH GUBDGVLQJBRGWERBEBQHO WDNHW S
DSSUR[LPDWHO\ HYHU\ WR \HDUV WR HQVXUH WKH VDIH QDYLAD!
1DYDO %DVR 'XPSLQJ DAADGISDLFDWLRQV IRU +DXOERZOLQH ZH |
6 DQG 1R 6 ZLWK FRUUHVSRQGLQJ SHUPLWV JUD@Nt
EDWK\PHWULBURMLYAHG LQ WKH VXSSO H PGHHPRMUWAWG R AX-PH |
SURSRVHG ZRUN FRQVWLWXWHY PDLQWHQDQFH GUHGJLQJ WR URV

'KLOH WKH *UDYLQJ 'RFN ZDV IORRGHG PDQ\ \HDUV DJR LW Q |
GLVPRXQWHG *UDYLQJ 'RFN JDWH :KLOH WKHUH LV QR FRQILUPZW
GUHGJHG $\HVD EHOLHYHVJIWWKH G HSLK\QOLWK®\*UDYLQJ 'RFN DB D
VWUXFWXUH WKDW XQGHUZHQW H[WHQVLRQ LQ $V SDUW RE w
GUHGJH WKH *UDYLQJ 'RENPRRUGHSWRWRIJLQDO *UDYLQJ 'RFN {or
JLIXUH VHOHFWLQJ WKH OHVVHU RI WKH WZR GHSWKV *LYHQ WgKI
PD[LPXP UHVWRUH WKH *UDYLQJ 'RFN WR LWV GHVLJQHG GI&S\
PDLQWHQDQFH GUHGJLQJ >

$VVHYV

+DXOERZOLQH '"UHGJLQJ

5BHSRUW&QR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




J)LIXUH +DXO ER ZIOAHVIHS

M Bl $,0 8

7TKLVHWVWDEOLVKPHQW RI WKH *UDYLQJ 'RFN GHSWK DQG UHPRYdO
WKH *UDREQUOO SURYLGH WKH KDUERXU ZLWK WZR DGGLWLRQDQ \
FXUUHQWO\ RSHUDWLQJ ZLWKLQ WKH KDUERXU

D URL

$\HVD KDV EHHQ DSSRLQWHG DV WKH HQJLQHHULQJ DQG HQYLURQ
IRU WKH 3UHOLPLQDU\ DQG 'HWDLOHG 'HVLJQ VWDJHV RI WKH S&R

x '"UHGJLQJ LV HOYLVDJHG WR EH FRQG X AL WE PV ER D DIERS SIHER H
EDUJH

X (QWUDQFH FKBPQUOHRRUDEWR EH 'UHGJHG&WR

Xx '"UHGJLQJ WKH *UDYLQP & FRUWRKH IORRU RI WKH KLVWR;LF
ZKLFKHYHU LV ILUVWLDXYUHOOXVWUDWHG LQ >

X 6XLWDEOH GUHGIHQRRRWDPOQDLDWHG ZLOO EH ORDGHG ROW
WDNHQ WR WKH GXPS VLWH 6RXWK RI W%HFIWD@USRRKJHW
GHWDLOV ee

X 'LVSRVDO RI FRQWDPLQDWHG GUHGJHG PDWHULDO WR D OLFH

RPSD

+DXOERZOLQH '"UHGJLQJ

5HSRUW.AR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




JLIXUH ,PDJH*EDYLQJ 'RFN $IWHU ,W :DV ([WHQGHG

> @HGILQJ OHWKR®RORQWDPLQDWHG PDWHULDO

OHFKDQLFDO GUHGJLQJ ZLOO EH WKH SULPDU\ PHWKRG XVHG IR
FKDUDFWHULVWLFV RI WKH PDWHULDO DQG WLGDO DFFHVVLELOLYV
FRQVLGHUHG D '23 GUHGJH SXPS RU DHEDIFFRN\EBRH GHJHBYBW RO R Q7K
FKRLFH ZLOO GHWYSIPFLIR® VRYGELWLRQV SDUWLFXODUO\ WKH W\SF

HDVH RI DFFHVV
o

7KHVH GUHGJHUV RSHUDWH HLWKHU E\ ORZHULQJ D EXFNHW RU:;—JL
E\ XVLQJ D '23 GUHGJH SXPS WR OLIW VHGLPHQW WR WKH VXUIDgH

FDSDELOLW\ WR WUDQVSRUW WKH GUHGJHG PDWHULDO >
[a2]

$V VXFK KRSSHU EDUJHV ZLWK D FDSDFLW\ RI DSSUR[LPDWHCE
WUDQVSRUW WKH GUHGJHG PDWHULDO WR WKH OLFHQVHG RIIVK%?U
a

> @HGJILQJ OHWKRGRORJ\ 5HPRYDO RI &RQWDPLQDWHG PDWI§UL

7KLV LQLWLDO 'UHGJLQJ &DPSDLJQ DLPV WR UHVWRUH WKH *U[g{L
DOO VHGLPHQWDWLRQ PDWHULDO WKDW KDV RFFXUUHG VLQFH W)\
WKH RWKHU FRQWDPLQDWHG PDWHIWEPXUIURP WKH PRXWK RI WK@-I I

7KH SUHIHUUHG PHWKRG IRU GUHGJLQJ WKH *UDYLQJ 'RFN L®

FRQWDPLQDWHG PDWHULDO WR EH SXPSHG GLUHFWO\ LQWR ODEG

JRU WKH '23 GUHGJH SXPS RSWLRQ D 6RUHQVHQ .REHOFR %0 >F U

GUHGJH SXPS HTXLSSHG ZLWK D ZDWHU MHW FXWWHU IURP K]

WKHQ SXPS PDWHULDO IURP WKH GRFN DYWL RUIDS/HDANY R G ZRFUNPLIQXI@(H
&

+DXOERZOLQH '"UHGJLQJ

5HSRUW.AR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




> @Q3URMBHFRWUDPPH

7KH '"HSDUWPHQW RI 'HIHQFH LV VHHNL Q& G0 DXPLSN QRSVBUIGIBBHIHU P L
WR UXRP VW -DQXDU\ WR VW 'HFHPEHU

1R GUHGJLQJ RU VXSSOHPHQWDU\ GXPSLQJ DFWLYLWLHV ZLOO |
PDLQWHQDQFH GUHGJLQJ LV XQGHUZD\ LQ WKH 3RUW RI &RUN 7KH
LQ WKH VHFRQG TXDUWHU RI DQG LV RFKHGHKX /G WERTH Q G W 1§ UWR
WKH DQWLFLSDWH PDLQWHQDQFH FDPSDLJQV URXJKO\ HYHU\ WKU'

7KH 3URMHFW 3URJUDPPH RI WKH ZRUNV WKDW KDYH FRPPHQFHG V
RXWOLTHEO HBDHORZ

7DEOH 3URJUDPPH (VWLPDWH

Event Timeframe
DaS Application Submission June 2023
DAFM Foreshore Application Submission June 2023
MARA MAU Pre-Application Meeting November 2023
DAFM Foreshore Withdrawn/ MAU license Submission May 2024

DaS Application Amendment Submission May 2024
Receipt of MAU license Q3 2025
Dredging Campaign 1 Removal of Contaminated material Q3/Q4 2025
Receipt of Dumping at Sea License (18-24 months) Q4 2025

Dredging Campaign 1 Removal of Non-Contaminated material (pending Q1 2026
date of DaS receipt)

Dredging Campaign 2 Q4 2027
Dredging Campaign 3 Q3/Q4 2029 g
Dredging Campaign 4 Q3/Q4 2032 g
=
od
> @ VWLPDWHG 9ROXPHVY WR EH "UHGJHG z
2
7KH WRWDO DPRXQW RI PDWHROWML\EMHG W] IGHI OR F HDRH 'OXURN /LY H
WRYWHFHPEHU LQFOXRMRLSSUR[LPDWH® @
7KLY WRWDO GUHGJH YROXPH LV FDWHJRULVHG LQWR WZR PDWEUI
Xx I1IRGFRQWDPLQDWHG PDWHULDO PA ZKLFK ZLOO EH GLWSF
GXPS VLWH @

X &RQWDPLQDWHG PDMVHZIKDGK LULO/GREVHHG RI RQ ODQG LQ DEF
DSSOLFDEOH UHJXODWLRQV 2

>
$V RXWOUIUQHGHDRGBGDOEOH WKH GUHGJLQJ LV SODQQHG WR WDN S
FDPSDLJQV 7KH LQLWLDO FDPSDLJQ ZLOO DFFRXQW IRU WKH ODQU
SKDVHV 5}

x '"UHGJLQJ RI FRQWDPLQDWHG PDW@ULDO VHH 6HFWLRQ
Xx '"UHGIJLQ@QIRBRQWDPLQDWHG PDWHULD@ VHH 6HFWLRQ

+DXOERZOLQH '"UHGJLQJ

5HSRUW.AR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




2Q0\ D SRUWLRQ RI WKH WRWDO GUHGJLQJ DUHD IDOOV ZLWKLQ RII
FRPHVY XQGHU WKH MXULVGLFWLRQ RI 0$5% $ VXPPDU\ RI WKH G
GHVLIQDWHG DUHD DEOHERIVIRZHG LQ

7DEOH 4XDQWLW\ Rl '"UHGJH ODWHULDO

Description Dredge Volume (m 3) Dredge Volume (m 3) Dredge Volume
(m?)
Non-Contaminated material Contaminated material Total

Area A Area B Area B Area A+ Area B
Dredging Campaign 1 1,280 - 1,580 2,840
Dredging Campaign 2 920 150 - 1,020
Dredging Campaign 3 920 150 - 1,020
Dredging Campaign 4 920 150 - 1,020
Total 4,040 450 1,580 6,050

> @UDZLQJV
7KH IROORZLQJ GUDZLQJV LOOXVWUDWH WKH QDWXUS$ISBE Q GL[\WH Q\

7TDEOH $SSOLFDWLRQ 'UDZLQJV

'UDZLQJ 1R 'UDZLQJ 7LWOH

&0 %/$;; '5 & 6LWH /RFDWLRQ 0DS

&0 %/$;; '5 & ILEHQVH 0DS

&0 %/$;; '5 & $GPLUDOWYVIRKHDUWH $UHD
&0 %/$;; '5 & $GPLUDO W\ KD 8 UW H

&0 %/$;; '5 & ([LVWLQJ %DWK\PHWU\

&0 %/$;; '5 & 3RVW 'UHGJLQJ $UUDQJHPH
&0 %/$;; '5 & 'LVSRVDORFIDMH. R Q

$VVHVVWR@PSBWR WH DURMWEVB $,08

+DXOERZOLQH "UHGJLQJ

5HSRUWQR 0%$5 5HY -XQH &RQILGHQWLDO GRFXPHQW 5




> @HHG $OWHUQDWLYHYV

%DVHG RQ WKH FRPSUHKHQVLYH DQDO\VLV RI KLVWRULF EDWK\P
+DXOERZOLQH 1DYDO %DVH D#SVIRD EKHWEBEBQHO 2FQMREH U DQG

$\HVD IRUPHUO\ %\UQH/RRE\ KDYH REVHUYHG D FRQVLVWHQ
DSSUR[LPDWH VHGLPHQWDBMIURHDD WHWRIDSRODWLQJ WKLV VHGLPF
SURMHFWHG WKH IROORZLQJ VHDEHG OHYHOV RYHU WKH FRPLQJ \I

7TDEOH3URMHFWHG %DVLQ %HG /HYHOV

Date Seabed Level*

January 2024 c.-460mCDto-4.90mCD
January 2025 c.-440mCDto-4.70 mCD
January 2026 c.-4.20m CD to -4.50 m CD

%DVHG RQ VHOHFWHG SRLQWYV LQ WKH +DXOERZOLQH 1DYDO %DVLQ DQG $SSURD

W V LPSRUWD QMW WRDMPSKBXDG W KHWR DPHGV IOWWY RBDRWMSHFLILF
QDYDO YHVVHOM VLY RRX WK HQFRXQWH W H B 0D GHOTHDUDH KIP GKW L Q J
$VWURQRPLFDO 7LGEHAVX$MLFLHQW FOHDUDQFH SUHVHQWY D QRWI
DFFHVVLELOLW\ LVVXHV ZKLOH KD YSRWWQ@1 ZOWK UG WHIVE@QURRB H
WKHVH YHVVHONVWXPFBR@HMIY.QJ FRQERWOBQWRPSURPLVH WKH RS
HIITHFWLYHQHVV RI WKH 1DYDO EDVH ZKLFK LW KRIDWDRRDPRXQW U DI
VLIJQLILRD QKK %DVLQ

$V LOQGLFOWHGHLRDLQWHQDQFH GUHGJLQJ RI WKH %DVLQ DQG HQ
DSSUR[LPDWHO\ HYHU\ WR \HDUV WR HQVXUH WKH VDIH QDYLJD
1DYDO %DVH

$Q \HD'D6 SHUPQWIQHG ZLWK D PDULWLPH DUHD XVDJH DRROGVY |
HOLPLQBSHDWHEQVLQJ SWRIKRKEXUBBPLQLVWUDWLYH RYH/\IUI-KLH-IFDG: [
PDLQWHQDQFH SODQQLQJ ZLWKRXW GLVUXSWLRQV

> @ ODWHULDO $QDO\VLV

D
Ol
L

7KH SK\VWLFDO FKDUDFWHULVWLFV Rl WKH GUHGJHG PDWHULD
SURSHUWLHY DQG SRWHQWLDO HQYLURQPHQWDO LPSDFWV 7K
HQYLURQPHQWDO VDPSOLQJ DQG SURY LEMIO$VHVD3DDWK &8B5DP S

S BVR WFUDORW 8 I DI $,

> @ULQH ,QVWLWXWH 5HTXLUHPHQWYV

7KH ODULQH ,QVWLWXWH UHRRFNPHGEHEWDOHQPWG VRPH DW GHS@VK
HILVWLQJ VBGHHADWRO\ FRYHU DQG RXWOIKMHH6B® \VSHREQH/S DNUgHD
DQG DSSURSULDWH SDUDPHWHUYV ZKLFK VKRXOG EH WHVWHG 2
>
>
I

> @M@ERUDWRU\ 5GHVXOWYV >

6HGLPHQW VDPSOLQJ ZDV FRQGXFWHG E\ 3ULRULW\WWIR-VD|€DI§(IDQJLﬁ:D
/IDERUDWRU\ WHVWV ZHUH''R RPEODXDNWH G KM WKWH LQYHVWLJDWL
WKH IROORZLQJ

+DXOERZOLQH '"UHGJLQJ

5HSRUW.AR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




X 6RLO 3WR3ZOTMVWLQJ DQG FRUH H[WUDFWLRQ

X &RQWDPLQDWLR® BOPBOLQI WR WKH 6$3 SURYLGHG E\ WKH 0,

X 5DGLRORJLFDODFFRYGLQI WR JXLGHOLQHY SURYLGHG E\ (3%
7KH VHGIDRHDONVLY UHVXOW\$ DIHIQBQF&RVHG LQ

> @ULQH ,QVWLWXWH *XLGHOLQHYV

7KH ODULQH ,QVWLWXWH SURYLGHV JXLGHOLQHV WR DVVHVV WKH |
GLVSRVDO MAWKWHIXLGHOLQH SURYLGHV WKUHVKROG OHYHOV IRU (
FROQWDPLQDWLRQV DFFRUGLQJ WR ZKLFK WKH VHGLPHQWY DUH FC

X &0ODVV &RQWDPLQDWLRQ FRQFHQWUDWLRQ EHORZ WKH C
XQFRQWDPLQDWHG

X &0ODVV &RQFHQWUDWLRQ EHWZHHQ WKH ORZHU DQG XSSH
FRQWDPLQDWHG DQG DGGLWLRQDO VDPSOLQJ DQG WHVWLQJ

X &ODVYV &ERQWDPLQDWLRQ YDOXHV DERYH WKH XSSHU JXLG
FRQWDPLQDWHG DQG OLNHO\ WR FDXVH ELRORJLFDO HIIHFWYV
PDQDJHPHQW RSWLRQV VKRXOG EH FRQVLGHUHG

7KH FKHPLFDOV WKDW DUH WKH PRVW GHWULPHQWDO WR WKH DTXI
WR[LF DQBEFXIPRKODWH LQ WKH IRRS @KDLQ DQG LQFOXGH
+HDY\ PHWDOV HJ PHUFXU\ OHDG DUVHQLF ]JLQF FDGPL
2UJDQRWLQ FRPSRXQOV\OH7LQ BAIRAVA@ 7'LQ >'%7 @
3RO\FKORULQDW#BE %\ SKHQ\G®BLQWY SODVWLFV DGKHVLYH
3RO\F\FOLF $URPDWLE3$W/URFDURRQV GLHVHO K\GUDXOLF

7KH FKHFFKHFDUDFWHULVWLFV RI WKH VHGLPHQWY ZHUH DVVHVVI—(@B
$VVHVVPHQW RI '"UHGJH ODWHULDO PR@ '"UXBRYVDORIQN,KH WKHEOLWHE W
DQDO\VLV LV SDRFHGHG LQ >

od
7KH DVVHVVPHQWKDWYMHD®DVDPSOHY DUH FODVVLILHG DV &0DVV ¥ F
FODVNBN &ODVV FRQWDPLQDWLRQ 7KH ORFDWLRQ RI WKH \BP
LOOXVWWDWHEG LQ

$VVHVVWR@PSPBWR MW H D

+DXOERZOLQH '"UHGJLQJ

5HSRUW.AR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




JLJIXUH 6DPSOH /RFDWLRQ DQG &RQWDPLQDWLRQ &0ODVV 6DPSOLQJ ODOQG

$VVHVVWR@PSBWR WH D URNWEVB $,0

+DXOERZOLQH '"UHGJLQJ
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Parameter

Customer Sample No
Depth
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Zinc
TBT & DBT
- HCH (Lindane)
HCB
PCB 028
PCB 052
PCB 101
PCB 138
PCB 153
PCB 180
PCB 118

PCB
( ICES7)
PAH ( 16)

Total
Hydrocarbons

Extract

Units

(Dry
wt)

mg kg™*
mgkg™*
mgkg™*
mgkg™*
mgkg™*
mgkg™
mgkg™
mg kg™*
mg kg™*
g kg
pg kg™
pg kg
g kg
g kg
g kg
g kg
pg kg
pg kg™

g kg™
g kgt
gkg*

Waste Classification (Class)

atotal sediment <2mm

5 ERM (rounded up)

¢ERL (rounded up) - No background Irish data available

4PEL as ERM considered high
"In some locations, natural levels of arsenic will exceed this value, and in such instances, this guidance value will not be appropriate

Low
Level

0.7
120
40
60
0.2
21
160
0.1
0.3
0.3

R N

4000
1

+DXOERZOLQH '"UHGJLQJ

S5HSRUW&Q@R

0% 5

5HY

7TDEOH 6XPPDU\ RI 6HGLPHQW &KHPLVWU\ $QDO\VLV

Upper Results
Level®
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11
Surface Im 2m Surface
70* 14.8 14.5 2.6 13.7 14.3 12.6 14.7 13.3 13.4 11.9 13.9
4.2 0.7 0.3 0.2 0.2 0.4 0.16 0.3 0.4 0.18 0.2 0.3
370 81.9 81.4 47.7 76.6 82.6 76.9 92.3 97.1 77 73.6 82
110¢ 42.9 41.5 28.9 34.6 41.1 28.7 34 58.3 28.9 31.7 37.4
218 122 45.9 34 44.6 66.2 38.8 72.4 97 37.2 38.8 54
0.7 0.29 0.09 0.08 0.08 0.12 0.08 0.16 0.16 0.08 0.09 0.13
60 31.4 31.8 26.2 32.2 33.9 30.9 34.2 36.3 30.5 29.9 32
410 290 148 132 166 208 78.2 200 330 129 145 192
0.5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.0487 <0.01 <0.01 <0.01
1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
1 0.61 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
180b 1.56 0.22 0.24 0.21 1.49 0.23 1.03 3.44 0.24 0.51 1.32
180b 3.93 0.27 0.25 0.21 1.92 0.21 2.94 4.25 0.22 0.47 1.54
180b 3.13 0.36 0.44 0.32 1.74 0.19 1.69 3.72 0.24 0.5 1.42
180b 2.57 0.2 0.36 0.27 1.42 0.26 0.7 3.16 0.24 0.45 1.09
180b 3.42 0.34 0.42 0.36 1.2 0.3 1.41 2.55 0.28 0.45 1.32
180b 1.03 0.13 0.05 0.12 0.4 0.04 0.33 0.93 0.12 0.13 0.25
180b 3.04 0.29 0.03 0.29 1.92 0.28 1.56 477 0.3 0.71 1.73
1260 18.7 1.8 1.8 1.8 10.1 1.5 9.6 22.8 1.6 3.2 8.6
4745 426 511 533 1091 989 2713 1204 534 759 680
0.50 0.22 0.12 0.15 0.20 0.14 0.37 0.62 0.21 0.18 0.25
3 2 2 2 2 2 2 2 2 2 2
Class 1: Green < Lower Level
Class 2: Lower level < < Upper Level
Class 3: Red = > Upper Level

-X

QH

S12

13.4
0.17
83.5
28.7
38.1
0.08
33.9
136
<0.01
<0.1
<0.1
0.21
0.23
0.31
0.31
0.26
0.02
0.68

2.0
1955
0.21
2

6DPSOLQJ DQG 7HVWLQJ &DPSDLJQ

S13 S14 S15 S16 S17 S18

2m Surface 1.5m 3m im Surface

14 17.3 15.6 36 15.8 13.2

0.9 0.6 0.4 0.6 0.2 0.2

82.5 94.5 96.9 83.9 81.8 83.8

61 52.6 53.5 103 40.8 37.7

87.6 93.4 78.5 418 61.3 41.6

0.16 0.18 0.23 1.91 0.12 0.08

31.8 37.1 34.9 52.9 33.3 32.9

220 299 251 364 174 150 0

<0.01 <0.01 0.0571 <0.01 <0.01 <0.01 o

<0.1 <0.1 0.11 <0.1 <0.1 <0.1 y;h

<01 <01 <0.1 <01 <01 <01 a

4.18 1.81 4.11 0.69 0.31 0.26 =2

4.49 3.51 5.15 1.16 0.34 0.27 od

3.06 3.29 53 1.23 0.36 0.36 5

1.67 2.49 3.94 1.11 0.28 0.41 ﬂf

241 3.79 4.05 1.48 0.38 0.62 )

0.79 1.04 1.29 0.48 0.11 0.12 a)

3.77 3.47 5.35 1.52 0.46 0.44 E

20.3 19.4 29.1 7.6 2.2 2.4 5

820 2173 1399 2513 529 551 %

0.22 0.82 0.58 0.67 0.24 0.19 B

2 2 2 3 2 2 (é)
z
>
>
I
>
>
-
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> @& DQG 5LOWBVOXVYWH

$GGLWLRQDO VDPSOLQJ DWGV LAY VDH H KDAVBHRMHWDIO WR GHWHU
FODVVLILFDWLRQ RI FR QWOPREINWHI G FFEBIVS WDIQFGIVE&EULWHULD :$&
VXLWHWKLQ WKH *UDQYG& QW RFKH HQW UD Q FH LW RF W BIDHE BUGE R IXQ O
GLFWDWH WKH DSSURSULDWH GLVSRVDO SURWRFROV WR HQV)
UHJXODWLRQV 6DPSOHV ZLOO EH WDNHQ IURP WKH WBDYLQJ
FKDUDVWVWHIKH HQWLUHW\ Rl WKH *UDYLQJ 'RFN LQFOXGLQJ $UHD

$ TXDOLILHG 6LWHRQWMNMWWBWIZRQO H[HFXWH WKH VDPSOLQJ C
7TKH UHVXOWLQJ GDWD ZLOO LQIRUP WKH VHOHFWLRQ RI D VXLW
VDIH DQG UHVSRQVLEOH GLVSRVDO

(DUO\ HQJDJHPHQW ZLWK SRWHQWLDO ZDVWH GLVSRVDO IDFLOL
VWUHDPOLQH WKH GLVSRVDO SURFHVV RQFH DO O&RGQWHNDVIWR UF R
LV DSSRLQWHG 7KLV SURDFWLYH DSSURDFK ZLOO DOVR PLWLJLC
IDFLOEWRLILF OLPLWDWLRQV

> @LVSRVDO RIRKRMDPLQDWHG ODWHULDOV

7KH GLVSRYQ@PER®WDPEQP®HE PDWHULDO DW VHD LQ ,UHODQG
(QYLURQPHQWDO 3URWHFWLRQ $JHQF\ (3% XQGHU WKH 'XPSLQJ
$FWV UHFRJQLVH WKH SRWHQWLDO EHQHILFLDO XVHV RI GUHGJF
VHD LV RQO\V JWKHWE® QG WKH 2VOR DQG 3DULV &RQYHQWLRQV

UHXVH RI PDWHULDOV DUH VDWLVILHG WKDW WKHU EDDAHG QR V>
GLVSRND®DWRHQWXVH Rl WKH PDWHULDO

, ] FRQFHQW BB QWD@VY QRD QW K HH XFSFPHHG O L PG WHGHMB D WHWH. DO ZLC
UHTXLUH VRPH GHJUHH RI WUHE)N\KPHHIQF\LE:HI@W[HMFQWVE_HLF‘PG

DV FODVV FRQWDPLQDWLRQ ZLOO QHHG IXUWKHU FRQVLGI—HJDW
UHXVH &ODVV VHGLPHQWY KDYLQJ QR FRQWDPLQDWHYV ZIAVK I

OLPLW FDQ EHGPREBWHSWDEOH IRU EHQHILFLDO UHXVH 2

"KLOH LW LV LPSRUWDQW WR FRQVLGHU SRWHQVDUIBI(D\LR—Q(D/E[—I%HW
LRC

GLVWDQFH IURP WKH GUHGJHW IRVH BWHUNR QVWH XQ VIS FRW D
@)

7KH 5RFKHV 3RLQW GXPSVLWH ORFDWHG VRXWK RI WKH 3RZBU +
GUHGJH FDPSDLJRVWKHIEW OZMRBG GXPS VLWH KDV EHHQ XVHGZ/LQT

GLVSRVDO VLWH IRU GUHGJLQJ V S3RXR¥ IOM BOUIVE R DNACRXBENRK KH
RI WKH MXULWIGH RRIURVQ RRI &RUN) BXXWKR DKW \VNBIEEHG LV EHW HQ
DQG P EHORZ WKH FKDUW GDWXP %)

&
7KH 3RUW Rl &RUN KDV SHUPLWWHG &RUN &RXQW\ &RXQFLO M/ R X
GXPS VLWH RYHU WKH UHFHQ\M DWBDIURI WHKHH VPHR VUM SESI WIYWG WHBRIQ V
FRQGLWLRQ RI WKH VLWH KDV QRW XQGHUJRQH DQ\ VLIQLIZFDG

T
>
>
&+
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JLJIXUH /RFDWLRQ ODS RI BURSRVHG 'XPS 6LWH 5RFKHV 3RLQW

> EOWHUQDWLYHV WR 'XPSLQJ DV 6HD ©

Table 3-3 VXPPDULVHYV DOO WKH DOWHUQDWLYHY DQG WKHLU WX LW
DOWHUQDWLYHV ZHUH LGHQWLILHG IRU IXUWKHU DVVHVVPHgW
x (QJLQHHULQJ XVH
IDQBIFODPDWLRQ
/IDQGILOO FRYHU
x (QYLURQPHQWDO (QKDQFHPHQWYV
)LOO IRU DEDQGRQHG PLQHV TXDUULHYV
x $JULFXOWXUDO 3URGXFW XVHV
&RQFUHWH ODQXIDFWXULQJ
ODQXIDFWXUHG WRSVRLO
3URGXFWLRQ RI FHUDPLFV EULFNV

Table3-3 EHORZ RXWOLQHVY WKH SRWHQWLDO EHQHILFLDO UHX R

$V§H VVWR@®S BWR M H D URHV 8

+DXOERZOLQH "UHGJLQJ

5HSRUWQR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




Category
of
Beneficial
Use

Engineering
Uses

7TDEOHS5HYLRZ%HQHILFLD® SHXE&/IHG ODWHULDO

Type of
Beneficial
Use

Beach

Nourishment

Land
Reclamation

Landfill
Cover

+DXOERZOLQH '"UHGJLQJ

5HSRUW QR

0$5

S5HY

Dredge Material

Characteristics

©

(]

E 4
£ o =
ES & &
2 f'? E +l
o © © =
0= O o
us S us
PS S PS
PS S S

-XQH

Clay

Comments

Not suitable *due to low structural strength and
contamination - will not be considered further.
Partially suitable +Most of the soil dredged from
Haulbowline will be soft, organic, sandy silt. This
material typically exhibits low-strength properties
and will take a long time to consolidate. Although
this material can be used for land reclamation, it is
not ideal. The use of the reclaimed land
constructed with this material will be limited to
low-stress activities, such as recreational areas
(e.g. parks). No land reclamation project (known
to Ayesa) is planned within a feasible distance
from the dredging operation that will benefit from
this alternative.

Although this alternative is technically viable, it is
limited by the factors above. Therefore, this
alternative is dismissed as not feasible.

Partially suitable +Dredge material can be used
as a daily, intermediate, or final capping layer for
a landfill. The final capping layer typically needs to
support vegetation or the closure plan of the
landfill. As the name suggests, a daily capping
layer is applied daily to encapsulate the new
waste that has been dumped. The purpose of this
layer is to control nuisances (e.qg. flies, birds,
rodents), minimise the emission of gasses and
odours and prevent waste from being blown away
by the wind. The material required for a daily
capping layer is less stringent than a final capping
layer.

It is envisioned that the dredged material from this
project will not be adequate for use as an
intermediate or final capping layer. However, it
may be suitable as a daily capping layer.

Dredged material will need to be dewatered and
possibly desalinated before being used. The
dredged material will then be transported via
trucks to the landfill site, but due to the volume of
material is considered unfeasible and not
recommended.

Furthermore, the Landfill Directive advises
reducing reliance on landfills; disposal is one of its
key priorities. Considering this and the complexity
of transportation, this is not an attractive option.
This alternative may be viable for material not
dumped at sea due to contamination restraints
and must be disposed of in a landfill.

&RQILGHQWLDO GRFXPHQW &
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Offshore

Berm us S S
Creation
Coastal
Protection 2 < s
Wetland
Habitat us S PS
Creation
SeqllmentCeII US S US
= Maintenance
(O]
£
(O]
(&)
c
<
e
=
L .
= Fill for
= Abandoned S S PS
g Mines
c
°
S
(=
LU
Upland U
Habitat us S S
Restoration
Concrete P
(O]
g Manufacture - S o
©
>
©
2
o
®
=
5
= Road Sub -
< Base S g PS
Construction
Landfill Liner PS S us
Manuff'ictured PS S s
Topsoil
Production of
Ceramic / S S us
Bricks
. us +
*
S Suitable Unsuitable

+DXOERZOLQH '"UHGJLQJ

5HSRUWQR 0$5 5HY -XQH

Not suitable without pre-treatment zwill not be
considered further

Not suitable +due to low structural strength - will
not be considered further.

Not suitable without pre-treatment xwill not be
considered further

Not suitable *due to low structural strength - will
not be considered further.

Partially suitable *Backfilling abandoned mines/
quarries can be a viable alternative with a suitable
site near the proposed works. Although there is an
abandoned quarry near the dredging site, the
material will most probably need desalination
treatment before disposal. This approach will also
require extensive planning, permission and
approval from the landowner and relevant
regulatory bodies.

The dredged material will then be transported via
trucks to the dump site, but due to the volume of
material is considered unfeasible and not
recommended.

Not suitable without pre-treatment xwill not be
considered further

Partially suitable +Dredged material can be
supplied to concrete manufacturers as an
alternate aggregate raw material. Pilot studies
have shown that fine-grained dredge material can
be used as a raw material in manufacturing
ordinary concrete, lightweight concrete, and self-
consolidating concrete.

Coarse-grained dredged material is the most
suitable as a direct replacement for aggregates. It
should be clean, hard, durable, and derived from
a proven quality and consistency source. Fined-
grained dredged material must undergo extensive
physical and chemical characterisation before it
can be deemed suitable for manufacturing
concrete.

This alternative is not recommended since there is
no concrete batch plant near the side.

Not suitable without desalination treatment +wiill
not be considered further.

Not suitable *due to low structural strength - will
not be considered further.
Not suitable without desalination treatment +will
not be considered further.

Partially suitable +will be considered further

PS tPartially suitable

&RQILGHQWLDO GRFXPHQW &
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$IWHU FRQVLGHULQJ WKH HQYLURQPHQWDO WHFKQLFDO DQG Sl
VHD GXPSLQJ ZHUR GRXBIBXBFRQWDPLQDWHG GUHGJH PDWHULD
SURSRVHG WKDW VHD GXPSLQJ LV WKH PRVW SUDFWLFDO DQG IL

> @LVSRVDO RI RQWDPLQDWHG ODWHULDOV

+LJKO\ FRQWDPLQDWHG PDWHULDODEDGSS OfLH DRVAIERE HGHI U B B YW R |
'RFN DQG D SRUWLRQ Rl WKH QRUWKHUQ HQG RI WKH %DVLQ
&RQWDPLQDWHGERD®HUIMOHBLRIOLQ D OLFHQVHG ODQGILOO IDFL

$V VKRZMEQH GUHGJHOWDWK.QJ 'RFN ZLOO EH PDQDJHG DV DQ HDL
"RUNV ZLOO LQFOXGH 'RFHGVHOQ O HGWWKRWSKUHHYHQW EDVLQ FRQWDP
QHHG IRU H[WHUQDO PLWLJDWLRQ

> EOWHUQDWLYHYV WR 'LVSRVDO RI &RQWDPLQDWHG ODWHULDC

7KH SRWHQWLDO DSSURDFKHV IRU PDQDJLQJ WKH KLJKO\ FRQWD
]JRQH DUH DV IROORZYV

x /HDYH DOO FRQWDPLQDWHG PDWHULDO LQ WKH H[FOXVLRQ
RSWLRQ LV QRW DGYLVDEOH DV LW IDLOV WR DGGUHVV WKFE
PDWHULDO DW +DXOERZOLQH ZKLFK WKH (3% KDV XUJHG WR

X 'LVSRVH RI WKH PDWHULDO LQ D VXLWDEOH ODQGILOO ID
UHFRPPHQGHG DV LW SUHVHQWY D SUDFWLFDO VROXWLRQ
GXH WR WKH OHYHO RI FRQWDPLQDWLRQ

Xx 'LVSRVH RI WKH PDWHULDO LQ D VXLWDEOH ODQGILOO IL
UHFRPPHQGHG GXH WR LWV KLJK FRVW FRPSOH[LW\ DQG S
o

X 2YHOBUHGJH %DVLQ DQG 'LVSRVDO RI WKH FRQWDPLQDWBG P|
LV bOVR QRW UHFRPPHQGHG GXH WR LWV FRPSOH[LW\ QFI
PDWHULDO VWUXFWXUDO LPSOLFDWLRQV SRWHQWLD LP

DVVRFLDWHG FRVWYV 0
&RQVLGHULQJ WKH RXWOLQHG RSWLRQV WKH PRVW YLDEO%VR1
PDWHULDO DSSHDUV WR EH 2SWLRQ 'LVSRVDO WR D ODQGgLOO

T
=
2]
n
B
14
2
>
>
I
>
>
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> @0DQQLQJ 'HYHORSPHQW

> @+LVWRYRBBWKRUH /LFHQVHV

3UHYLRXV GUHGJH OLFHQFHY DW WKH +DXOERZOLQH 1DYDO %DV
RI WKH )RUHVKRUH $FW ZKLFK VXJJHVWV WKDW WKH '"HSDUWPHQ
IROORZLQJ DUH WKH NQRZQ UHOHYDQW IRUHVKRUH OLFHQFHYV D\

x )RUHVKRUH OLFHQFH DSSOLFDWLRQ IRU PDLQWHQDQFH GUI
VSRLO DW VHD )6

> @+LVWRULFDO 'XPSLQJ DW 6HD 3HUPLWYV

SUHYLRBWSSOLFDWLRQV IRU +DXOERZOLQH ZHUH D6 RSQHU R IQW D
ZDV JUDQWHG LQ DQG

X ,Q 'D6 $SSOLFDWLRQ 1R 6
X ,Q 'D6 $SSOLFDWLRQ 1R 6

> @ODULWLPH $UHD$SBWDQQIBEKHGXOH

$IWHU HQJFRWUIHVGRQGHQFH ZLWK 0$5B S RO IORYW QR QVR HHSWLHD J
FODULILHG WKDW RQO\ WKH )RUXDNDSWHR/IHIQA B G Q\QGHYE LD W H G
$UHDV DQG IDOO XQGHU WK H7 KK ULV IFQULLQRIQ SRIUMSBQV RI WKH
VLWXDWHG DERYH WKH +LJK :DWHU ODUN +:0 HVWDEOLVKHG E
&%6 DQG DV VXFK DUMRQRR\Q WDEMHPAMLRQ LQ WKH VFRSH R
&RUUHVSRQGHQFH LQIRUPDWLRQ LV SURYLGHG LQ WKH VXS$RUW

$VVHVVWR@PSBW WH DURNW BB $,
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JLIXUH 6FKHGXOH ODLQWHQDQFH '"UHGJLQJ $UHD

> @XPSLQJ DW'BBIODLFHQFH

$ 'D6SHUMLSB O L FADMLREP L W W H® EEEG IR/ K 'R1 -XO\ DQG LV
FXUUHQWO\ XQGHU UHYLHZ ZLVGH W8RN D(G$G MPLEERIQWRRROR QW H G
GUHGJHG PDWHULDO UHIHU WR OLFHQVH DSSOLFDWLRQ QRo6

=

> @30DQQLQJ ([HPSWLRQ <
&

&RQFHUQLQJ WKH 30DQQLQJ DQG 'HYHORISHHHIFW )RULAHVIIW DR QOR
SODQQLQJ SHUPLVVLRQ LV QRW 5HTXLUHG &

DEURMW 8\IDBI $,0 8

24

&RQFHUWK®J 30 DIM@EHYHORSPHQW /HIJLVODWLRQ ZLWK UHv§—|FW
IDFLOLWLHY SOHDVH VHH WKH IROORZLQJ SODQQLQJ UHJXODW
I

SODQQLQJ SHUPLVVLRQ T

6HFWLRQ RI WKH 30DQQLQJ DQG 7 KINAHE RS BRRYD MG 8 /W K H
DXWKRULW\ WR WKH OLQLVWHU IRU WKH (QYLURQPHQW DQG

+DXOERZOLQH "UHGJLQJ

5HSRUWQR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




WLWOHG DW WKH WLPH WR PDNH 5HIJXODWLRQV H[HPSWLQ.
IURP WKH JHQHUDO UHTXLUHPHQWYV RI WKH $FW RU DGDSWL

3DUW 5HJXODWLRQ RI WKH 30DQQLQJ DQG SHRNQBHWFHQV
WKH GHRWI/IKMH 30DQQLQJ $FW H[HPSWLRQV DSSOLFDEOH WR

D D LY SURYLGHV WKH H[HPSWLRQ IURP WKH $FWT{V .

WOUUDFNV EXLIROMGCHKRUY RU RWKHU SUHPLVHV RU LQVWDOODWLR
\DUGV RU RWKHU VWUXFWXUHV RU IDFLOLWLHV XVHG IRU WKF
RSHUDWLRQV RI WKH '"HIHQFH )RUFHYV

E E L DQSURYRGHNKH DSSOLFDWLRQ RI WKH H[HPSWL
ERWK EXLOGLQJY DQG IDFLOLWLHY FRYHUHG LQ D

E GHYHORSPHQW FRQVLVWLQJ Rl WKH SURYLVLRQ R
LQ SDUDJUDSK D ZKHUH VXFK H[WHQVLRQ ZLOO EH
FXUWLODJH RI WKH H[LVWLQJ EXLOGLQJ R@ DKSUMHPWYX|
LQVWDOODWLRQ UHIHUUHG WR LQ WKH VDLG SDUDJUD
LQVWDOODWLRQ

LL GHYHORSPHQW FRQVLVWLQJ RI WKH SURYLVLRQ
LQVWDOODWLRQ RWKHU WKDQ D EXLOGLQJ UHIHUU
SUHPLVHV RU RWKHU LQVWDOODWLRQ EH\RQG WKH I
LQVWDOODWLRQ

F G DOORZV DQ H[HPSWLRQ IRU GHYHORSP
IDFLOLW\ ZKHUH WKH GHYHORSPHQW LV LQFL

GHYHORSPHQW FRQVLVWLQJ Rl WKH FDUU\LQJ RXW RI
RI D EXLOGLQJ SUHPLVHV RU RWKHU LQVWDOODWLRQ
DUH LQFLGHQWDO WR WK S8 UHPH RH X QK B OIODG\LICRIQ

WE8\VB $,08

7KH UHOHYDQW H[HPSWLRQ IURP SODQQLQJ SHUPLVVLRQ L% RX
HIWUDFW 7KLV H[WUDFW FDQ EH IRXQG LQ WKH VXSSOHPHQADU
T

> @LDWLRQDO3@MXIUIQI@HYJ )UDPHZRUN 103) E

7KH SURSRVHG GUHGJLQJ ZRUNV DUH HVVHQWLDO WR DOORY Wt
RSHUDWLRQDO DQG SURYLGH DGGLWLRQDO EHUWKLQJ FDSRDFLYV
KDUERXU 7KHVH ZRUNV DOLJQ ZLWK WKH NH\ REMKES\ASL R

&KDSWHU Rl WKH 103) DV IROORZV 2
>

Xx 6DIHIXDUG WKH RSHUDWLRQ RI SRUWYV D ¥ HNH) JDREMWWRK N EWD/\Y/‘
WKURXJK WKH SURYLVLRQ RI VDIH DQG VXVWDLQDEOH RDUL

>
x )DFLOLWDWH D FRPSHWLWLYH DQG HIIHFWLYH PDUNHW®#RU

+DXOERZOLQH '"UHGJLQJ

5HSRUWEQR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




Xx 6XVWDLQDEOH GHYHORSPHQW RI WKH SRUWYVY VHFWRU DQG
3ROLF\ WR SURYLGH DGHTXDWH FDSDFLW\ WR PHHW SUHVHC
WR WKH FRQVHTXHQFHYV RI FOLPDWH FKDQJH

$ GHWDLOHG EUHDNGRZQ RI DOLJQPHQW ZLWKS&KDSWHY SROLI

7KLV PDLQWHQDQFH GUHGJLQJ ZLOO DOORZ WKH 1DYDO 6HUYL
KDUERXU ZKLFK ZLOO HQDEOH WKH 'HSDUWPHQW RI '"HIHQFH W
*RYHUQPHQW DQG EHWWHU FRQWULEXWH WR QDXWLW® DZK IDRXG LIV
WKH PDLQ REMHFWLYH RI &KDSWHU 3 HIHQFH DQG 6HFXULW\" R

7KH DOLJQPHQW RI WKH SURSRVHG ZRUN LQ FRPELQDWLRQ ZLV
> @&KH HQYLURQPHQWDO DVVHVVPHQWYV BQG@RRQNUEBHG DMWLRWY
WKHUH DUH QR SRWHQWLDOO\ VLIQLILFDQW LPSDFWV DQG WKH
RYHUDOO REMHFWLYHV RI WKH 103) DQG FRQWULEXWHVY WR LWV

$VVHVVWR@PSBWR W H DURKW 8B $,08

+DXOERZOLQH "UHGJLQJ

5HSRUWQR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




> @YVHVVPHQW RI ,PSDFWYV

> @2YHUYLHZ

7KH IROORZLQJ GRFXPHQWY DOVR VXEPLWWHG LQ VXSSRUW RI
GHVFULSWLRQ Rl WKH NQRZQ UHFHLYLQJ HQYLURQPHQW IRU WKI
HQYLURQPHQWDO LPSDFWV RI WKH SURSRY® ® W\.MH LV K H \SRIVML
HITHFWV Rl WKHVH LPSDFWV RQ WKH UHFHLYLQJ HQYLURQPHQW

X 6XSSRUWLQJ ,QIRUPDWLRQ IRU 6FUHHQLQJ Rl $SSURSULDW
x 5LVN BVVPHQW IRU $QQH[ ,9 6SHFLHV 5%$%$,96

> @DQG 6RLOV

7KHUH LV QR SRWHQWLDO LGSHWHRHRRYURB A & HIEQ BDLRMHQDQFH G

> @DWHU

$00 YHVVHOV LQYROYHG LQ WKHVH DFWLYLWLHV FDUU\ IXHO
SRWHQWLDOO\ KDUPIXO VXEVWDQFHY DUH NHSW LQ OLPLWHG T
PDGH FRQWDLQHUWRB/SREWDIQW MR QRWH WKDW WKHUH ZLOO E
KDUPIXO VXEVWDQFHV IURP WKH YHVVHOV $GKHUHQFH WR VW
YHVVHO RSHUDWLQJ SURFHGXUHV DQG FRPSOLDQFH ZLWK ,QWt}
ODULWLPHODWHR ®LOO PLQLPLVH HOKDWH VNQRIXDRQ®J D ORZ SR
VLIJQLILFDQW HQYLURQPHQWDO HIIHFWYV

JXUWKHUPRUH DOO YHVVHOV XWLOLVHG LQ WKH GUHGJLQJ®RSH
FHUWLILHG E\ WKH ODULWLPH 6DIHW\ 2IILFH IROORZLQJ V@(H (
PDQGDWHYV WKH UHTXLUHPHQW RI D 6KLSERDUG ODULQH 3RGDOXW

>
$V SDUW RI WKH XRIHPHKHNVYSSRLQWHX BFR@WDODERWBWH ZLWHKIWK'E

&RUN +DUERXU PDVWHU WR GHYHORS D 3ROOXWLRQ 5HVSRQ§H 3
LQ WKH HYHQW RI D SROOXWLRQ LQFLGHQW &

o
&RQVLGHULQJ WKHVH PHDVXUHY DQG FRPSOLDQFH VWDQGDR GV
DFFLGHQWDO RU RWKHUZLVH WKDW FRXOG LPSDFW WKH HEgYLU
GUHGJLQJ DFWLYLWLHV DOLJQ ZLWK WKH :DW\HI—UV)LMZJRIU%'LU

OR DOWLFLSDWHR® BHWRIQLRUDWLROQ LQO WKH GHVLIJIQDWHG ZDW|
n
B

> @WLRGLYHUVLW\ T
2

3DVW GUHGJLQJ DQG RQJRLQJ YHVVHO RSHUDWLRQV KDYH KHDY
ZLWKLQ WKH GUHGJLQJ DHUH B RV DK IHV %RM. D FROQWXWUDXCE W W G

ODQG UHFODPDWLRQ LQ WKH ODWH V 7KH EHQWKLF PDWHULE
VOLJKWO\ VDQG\ VLOW DQG VOLJKWO\ VDQG\ VOLJKWO\ JUBEYHO
IRXQG DW WKH H®WRDLERHBHN \WR. WWKIHQJ LQIRUPDWLRQ IURP WKH ,1):

+DXOERZOLQH '"UHGJLQJ

5HSRUWEQR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




DQG VHGLPHQW FODVVLYLRDAN ERQ H\D WX DS/R UMKEEX WP S &Y W H DOMIH R
SUHGRPLQDQWO\ URFN ZLWK DUHDV RI PXG WR PXGG\ VDQG VD
LV DQ H[GXWEWMIKNH K KDV EHHQ XVHG RQ VHYHUDO RFFDVLRQV L
SRUW RI &RUN DQG E\ WKH DSSOLFDQW IRU WKLV SURMHFW

7KHOVLQ LV QRW UHJXODUO\ YLVLOVRHG EWKMIULQWSPABPRD M FHW
KDYH EHHQ UHFRUGHG @Q WKLYWRKQZDKFFRBRRQO\ VLIKWKERZNWKLQ
+DUERXU DUHD DQG OB P/SK/@ READR\SHRY WR XWK RI 5RFKHV 3RLQW K
3KRFHQD SKRFRIPEBQ GROGKLQXV GHBRBWMMOHQRVAXUVRESKLQ
WURRXRYLVVRRO SHUIP SXV JUIPLHNWH ZKDOBHQRSWHUD DIEQWRURYV
ZKD@H ODHQRSWH U D GBXK \K/ORSED BN ITKDV/OHHOHDQQ R YD ® QX PEHU
RIVRKHU FHWDFHDQ VSHFLHV D UH LW KWHEW R MWD G H WERIO&HIBU H S L
WK QH[ ,9 DVVHVVPHQW VXEPLWWHG ZLWK WKLV $,08

*UH\ VHDOL FPR/RHU SXWKH PRVW IUHTXHQWO\ REVHUYHG PDULQH P/
GUHGIL@IREDWHRXU SRUSRLVH DQ® WFR RP\PKRH RRR/A\S KLIPT XOHMQ W O\ R
WKH GLVSRVDEUNHWHRBRROWLQJ VLWHV IRU JUH\ RU KDUERXU V
+DUERXOWDULQMHPPDSXRVN $VVHVVPHQW IRU GUHGJLQJ>D@L WWHGH+D X
WKUHH FRPPRQ JURIXWWDAWREOFOG WKH /LFHQFH $SSOLFDWLRQ $UH
WKH VRXWK Rl +DXOERZOLQH LVODQG LWV HROXWDWERREYPY BRERXU,V
VHB&RFD YLMDXOHEMHHQ UHFRUGHG ZLWKLQ &RUN +DUERXU VH
VXEPLWWHG ZLWK WKLV $,08 IRU PRUH LQIRUPDWLRQ UHODWLQJ

/HDW K H U E D'FHN MREKMONY KREHHMHDUHTXHQWO\ UHFRUGHG RII &RU
UHFRUGY WKURXJKRXWLQBHWZIHHO EXW\PDQG 6HSWHPEHU /RJJH
&DUHW W DKBRDWHAMRWEIHHQ UHFRUGHG LQ WKH DUHD EXW>Wa&HVH RF
1R PDULQH WXUWOHV ZHUH VLIJKWHG RIl WKH VRXWK FRD&W RI ,L
DQWKHUH DHBWRHUE D FNWRWHK\HO 6 DUMFE RMZG OYH PRQWKY EHWZHH
$SULO DFFRUGLQJ WR WKH RUWDR@KIR QIVKSWLQJV ZHUH PDGH QH
%D\ &R &RUN LQ DQG RII %DOO\EBUGRQL] B QVEW WG DY R FR!
LQ WKH $QQH[ ,9 DVVHVVPHQW VXEPLWWHG ZLWK WKLV $,08 &

1R VIMBHFLILFE VX(XWHD\WRBMWHWUD IOXYWIBEHHQ FRXGNPWKGE D%H
NQRZQ WR EH ZLGHVSUHDG DDRNWEKRXRUNQ+ODBERMULGHQVLWLHYV W
,UHODQG 7KH HDVAMDVEBKURKBWRENMHQ VXUYH\HG H[WHQVLYHD\ D
KDELWDW PR @WWWHV\DUH DOVR FRPPRGQ L@WQEND WEK\HERIURUH S L N |
RWWHUV RFFXU DG MDW MWW WRUW KR QVWEHHUHG LQ WKH $QQH:{ 9
ZLWK WKLV $,08

E
&RUN +DUERXU LV D GHVLIQDWHG VLWH IRU ELUG VSHFLHV 7Kt
GHVLIQDWHG IHDWXUHV RI WKH &RUN +DUERXU 63% $ IXOO§DVVI
WKH GUHGJLQJEDB® UHMDW\XREO KD BMKHHQE6BHPUULHG RXW LQ WK/ 6, ¢
ZLWK WKLV $,08

R®

7KH KDUERKOXWGZBMHVLIQDWHG 1DWXUD VLWHYV FRYHULQE OD
KDUERXU *UHDW ,88ERIGDOKDUHTIHR| SRR DIQGY HRULR GISHER R 02
SURWHFWLAREG SBWH QWLDO HIIHFWV RQ IHDWXUHV RI WKHVH YLWI

6,65$ VXEPLWWHG ZLWK WKLV $,08 >

>
&+

1 KWWSV ZZZ LQIRPDU LHPPBSW HQ@®ERNEE B ERHIDWWFEHYVVHG

+DXOERZOLQH '"UHGJLQJ
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2YHUDOO WKH SURSRVHG PDLQWHQDQFH GUHGJLQJ XMWYNMV DUH
WHPSRUDU\DQIBHMNGUHGJLQJ F DLREIDIHTRR QRHQWUDWLRQV RI VH!
UHOHDVHG WR WKH ZDWHU FROXPQ ZLOO UHGXFH UDSLGO\ ZLW
ORFDWLRQ DQG PRELOH VSHFLHV ZRXOG EH DEOH WR HYDGH DU
FRQFHQWUDWLRQ LI UHTXLUHG Z bBHQ IR BERIVUWLRQ B G\UFHRSQW G P L Q
DV LQGLEBWHEGLRQ DQG VRPH FKHPLEWRY WK @ EMHUHPRIDX
KRZHYHU WKH\ ZLOO EH UDSLGO\ GLOXWHG LQ WKH ZDWHU FRO
FRQVLGHUHG OLNHO\ WR EH PLQLPDO

2YHUDRD®WOLYV FRQVLWKHHB WMKDOVEH QR VLIJBDIIRCEYVGWMLWERBFW RQ
PDLOWHQODOFH GUHGJLQJ DFWLYLWLHYV

> @LVKHULHVY DQG $TXDFXOWXUH

7KH %DVLQ LV DQ HQFORVHG DQG KLJKO\ PRGLILHG KDELWDW ZK
RYHU D ORQJ SHULRG DQG FRQVWDQW XVH E\ WKH ,ULVK QDYDO |
LW LV QRW NQRZQ DV DQ LPSRUW DKRZ HNGDAY DRAR \U QD YID i & DESHH 1L
WKH VSHFGMHF WRWHHFXULW\ UHVWULFWLRQV ZLWKLQ WKH %DVLQ

$ VHDUFK ZDV FDUULHGYRXDW K § HQMW@EEEA F\W&HH & SRLO JURXQGV V
LQ WKH NQRZQ UDQJH IRU D QXPEHU RI FRPPHORMDO/ LIQYK V¢
OLFURPHVLVWLX$VSERXRBNE FX PR WKEE G FOMHNODQRJUDPBOWILQXV
KHUU&QXSHD KD KRHAOQBIFN HAUMDF KX U XV WADFRKEERFEHU VFRPEUXV
PHJUUPMSLGRUKRPEXV ZWRRQNIIRBKYXV SLVAFKWROGIYDDQJILXV
PHUOD @XX& $W®DIDPROQOPR VDODU

:KLOH WKHUH DUH VRPH DUHDV RI DTXDFXOWXUH ZLWKLQ WKH
DTXDFXOWXUH VLWHYV DUH ZLWAR,Q RN KWHKHR Q@ H RRS RLMH G XPHDQ W H Q D ¢

RU GLVSRVDO VLWH o
o

1THLWKHU R1DWKXHUBWZERWHY LQ WKH DUHD KDYH DQ\ ILVK VSHFI¥HV T

$SWODWWRPRQ DUH OLVWHG DV DQ $QQH[ ,, VSHFLHV XQGHU \/\§<H +

DUHDW DROPRR) QRW OLH=RRYV RNSQHNSRV HGDDRBUWYHGILQJ ZRXO% QF
SURYDED UWWRHMD GPRUDWLQJ WWR KKHYH IDRPWHFWHG DUHDYV 5

o
7KH DUHD RI WKH SURSRVHG SURMHFW ZRUNV FRQWDLQV VFQDH I

LPSRUWDQW ERWK FRPPHUFLDOO\ DQG HFRORJLFDOO\ 7KLY LV
+RZHYHU WKH SURSRVHG ZRUN LV WHPSRUDU\ LQ QDWXUHzDQC
H[SDQVH Rl RSHQ PDULQH KDELWDW *LYH® LQKHNQPREW HG WH G\

SURMERVWW LNWNHO\ WR OHDG WR DQ\ VLIJQLILFDQW LPSDFWV R ILVE
2]

2YHUDOO LW LV PRI EFUBG WIHBD/MR VLIDVKIHROGW DRESD BWXRE X
GXHWKHRDLOWHODOFH GUHGJLQJ DFWLYLWLHYV T

2
>
> @$LU 4XDOLW\ >
I

7KH HPLVVLRQV VWHPPLQJ IURP WKH DGGLWLRQDO YHVVHO\;HQJ
+RZHYHU LW LV LPSRUWDQW WR QRWH WKDW WKHVH HPLVV€RQV

2 KWWSV DWO DO DB/BAEH Q@ YHLGH

+DXOERZOLQH '"UHGJLQJ
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RYHUDOO LQGXVWULDO VHWWLQJ RI WKH KDUERXU H[LVWLQJ V
ZLWKLQ DQ RSHUDWLRQDO QDYDOWHH DIFVHLEDWH HE¥ R O @ WILFH Q W/
DLU TXDOQRW H[SHFWHG WR EH VLJQLILFDQW

> @LRLVH 9LEUDWLRQ

7TKH GUHGJLQJ RSHUDWLRQYV HQFRPSDVVLQJ FRERWRPERDWDBGSGI
RYHUEXUGHQ PDWHULDOV DUH VWUDWHILFDOO\ SODQQHG WR
FRQVWUDLQWY RSHUDWLQJ 7KH SURMHFW ZLOO BDVWLUBGILVH YD
EDFNKRH H[FDYDWRU KRSSHU EDUJH OLIWLQJ HTXLSPHQW G
JHQHUDWRUV 7KH DSSRLQWHG &RQWUDFWRU ZLOO ILQDOLVH WK
SUHFDXWLRQV WR PLQLPLVH QRLVH DQGLYHEUDWE RXKIGRBPEGLVFIR

7R PHHW VWDQGDUGV RXWSOL@®BG F %6& @RU 1RLVH DQG 9LEUDYV
&RQWURO RQ &RQVWUXFWLRQ DQ& REEG GH RHIYW VP K HD \&RDNVWU I RWF
SRWHQWLDO LPSDFWV :KLOH WK W]Q FWRENYMQMREZQH @ VR IL W KEHH O L
EH FRQFUHWH 'UHGJLQJ ZLOO RFAXUY K& FANRFW Q A UMHNWH ED \RH W H
&' HOLPLQDWLQJ WKH QHHG IRDVURFINQGUMHGWLODWE ONKH QLPLVL
YLEUDWLRQ DQG QRLVH RI WKH ZRUNV

'"HVSLWH WKH LQWURGXFWLRQ RI DGGLWLRQDO YHVVHOV DQ\ LQ
ZLOO EH OLPLWHG LQ H[SRVXUH GXH WR WKH YHVVHOV VL]H RS
SURMHFW V ORFDWLRQ ZLWKLQ D O DOUW HD QQ G LE/HV IMD DRL \BHR DM YH
PLQLPDO FRPSDUHG WR RWKHU LQGXVWULDO RSHUDWLRQV LQ W

$ ODULQH ODPPDO 5LVN $VVHVVPHQW I@5PHF¥FRDGXFWWIRZEWUEV N
DGYHUVH HIIHFWYV RQ PDULQH PDPPDOV GXULQJ GUHGJLQJ ZRUN
DFWLYLW\ SDWWHUQV RI VSHFLHVY DQG WKH KLJK YHVVHO WUDIIL
RQ PDULQH PDPPDOV LQ NH\ ITXQWFRMH-BQBUHRIMDYV GXULQ

> @ DQGVFDSH 6HDVFDSH

8B $,08

7KURXJKRXW WKH SURMHFRIWWHKH YRSRDBGLREWFWGUHGJILQE DF
FRQILQHG WR RQH RU WZR YHVVHOV ZLWKLQ D SULYDWH®\ R
,QIRUPDWLRQ IRU 6FUHHQLQJ IRU $SSURSULDWH $VQMRIMPEQW
DSSOLFDWLRQ HVWDEOLVKHV WKDW WKH SURSRVHG GUH?LQ\

IDWXUDVLWEHRQVHTXHQOQWO\ WKH ZRUNV DUH H[SHEWHG WR DY
ODQGVFDSH DQOG VHDVFDSH UHFHSWRUYV g

2]
> @7UDIILF 7UDQVSRUW @

7TRVDIHIXWKIKB VPRRWK IORZ RI ERWK ODQG DQG PDULQWW‘HUEgILF

IROORZLQJ PHDVXUHYVY DQG UHVRXUFHYVY DUH LQ SODFH
>

X %HIRUH HPEDUNLQJ YHVVHO RSHUDWRUV DUH VWUR@JO\
UHVRXUFHV SURYLGHG E\ W KH \BRXIWNAHDIX @ R WD POV VH O
ORFDWRU PDS DQG D FRPSUHKHQVLYH VKLSSLQJ VFKHGXOH
SODQQRLQJ DQG DZDUHQHVV RI QHDUE\ YHVVHOV 7KH Z

+DXOERZOLQH '"UHGJLQJ

5HSRUWEQR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




KWWSV ZZZ SRUWRIFRKNGHOWKLEIKHOQKDUERXU PDVWHU ZLC(
FOHDU FRPPXQLFDWLRQ FKDQQHOV WR IDFLOLWDWH VDIH P

x 7KH 1DYDO %DVLQ ZLOO UHPDLQ IXOO\ RSHUDWLRQDO WKU
FRQWLQXLW\ RI LWV VHUYLFHYV

X *LYHQ WKH H[LVWLQJ KLJK YROXPH RI WUDIILF ZLWKLQ WKH
HISHFWHG WR LOQOWURGXFH VLIQLILFDQW GLVUXSWLRQV WR

X )LVKLQJ YHVVHOV RSHUDWLQJ LQ WKH DUHD DQG YHVVHOV \
FDUHIXOO\ FRRUGLQDWHG ©6DIHW\ SURWRFROV DQG FOHL
HQIRUFHG WR RSWLPLVH WUDIILF IORZ DQG PLQLPLVH SRWH

X OLWLIDWLRQ PHDWVOMBIPDLIOOQRWLFHY WR PDULQHUV DSSU]I
OLIKW¥OR8 OLDLVRQ ZLWK 3RUW DXWKRULWLHV IRU WLPL
&RPSOLDQFH ZLWK WKH ,QWHUQDWLRQDO 5HIJXODWLRQV IF
PDQGDWRU\

$ WUDIILF PDQDJHPHQW SODQ ZLOO EH GHYHORSHG WR HQVXUH
LPSDFW RQ ERWK WDOQUBLPFQAA WKDQ WKH KDUERXU &RPPXQLFDWL
DQG DGKHUHQFH WR QDYLJDWLRQDO JXLGHOLQHV ZLOO EH SLC
HIILFLHQF\ WKURXJKRXW WKH SURMHFW

TKXWKHUH ZLOO EH OR VLJOQLILFDOW LPSDEW RQ WKH WUDIILF
PDLOWHQODOFH GUHGJLQJ DFWLYLWLHYV

> @XOWXUDO +HULWDJH

'DWDEDVHY DQG GDWD SRUWDOV VXFK DVRWHKHR P1 BADRSHDIHAIDI D ) B
WKH 1DWLRQDO ORQXPHQWV*&ZHWYL PHYUHEN@LRZHIUQ\ VKLSZUHFN
KHULWDJH VLWHV ZKLFK PD\ P IL@QWHKOHD FEALQUKHWGE RIQWKH G GLVS

o
2QH VKLSZUHFN LV OLVWHG RQ WKH GDWDEDVH RXWVLGH R4 WK
%DVLQ DSSURDFK FKDQQHO 7KH 66 $OLYRY¥ ZVWHND BXRIES W EDW
RQ WKH ERWWRP DIWHU D FROOLVLRQ ZLWK DQRWKHU YHVVEO L (
wWXJ IURP WKH VLWH DQG ODWHU UDLVHG DQG UHSDLUHG V%QR

7KHUH DUH VHYHUDO VKLSZUHFNV LQ WKH DUHD VXUURXQGSQJ \
KRZHYHU ORFDWHG ZLWKLQ WKH VSRLO JURXQGV DUHD 7KH W
: DQG DUH ERWK XQNQRZQ 7KH VRXUFH UHFRUGYV IRZ WK
RU QRW DYDLODEOH IRU IXUWKHU LQYHVWLJDWLRQ DQG D QF
WLPH

2
X
=

&GRQVHTXMXWOH ZLOO EH OR VLJOQLILFDOW LPSDEFEW RQ FX
PDLOWHQDQFH GUHGJLQJ DFWLYLWLHYV

$VVHVVWRPS BWR

S KWWSV ZZZ LQIRPDU LH BB 8\CDQMXEDWWSRRHYOHUHRMVW DFFHVVHG
4 KWWSV GDKJ PDSV DUFJLV FRP DSSV ZHEDSSYLHZHU LQGH[ KW PDV WG
DFFHVVHG

I

+DXOERZOLQH '"UHGJLQJ
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> @RSXODWLRQ +XPDQ +HDOWK

&RUN KDUERXU LV D EXV\ FRPPHUFLDO DQG UHFUHDWLRQDO SRL
LQGXVWULHYV UXQ IURP &URVVKDYHQ WISE WEHRO WK B FEWS\UTXDW I$ W
IDFLOLWLHY OLH DORQJ WKH KDUERXU DOVR IURP &&URVVKDYHQ
FROQWDLQV D ORW RI YHVVHO WUDIILF IURP VPDOO UHFUHDWLRQLCL
%DVLQ LV OLPLWHER WE MMNKWH XSKHEEGLF DQG FRPPHUFLDO RSHUDWR
E\ WKH ,ULVK 'HIHQFHJ)@DWHR QVOWEKIDMH RI RSHUDWLRQV 7KH %C
6HUYLFHVY IOHHW DQG EDVH RI RSHUDWLRQV

7TKHGXPSVLWHORFDWHG® DSISORF RXWVLGH WKH OLPLWV RI &RUN
DSSURPWHOW\P IURP WKH FORVHVW SRLQW RI ODQG 7KH DUHD V|
WKH KDUERXUWURDWHESWRP ZDWHU GHSWK

*LYHQ WKH ORFDWLRQV RI ERWK WKH GUHGJLQJ DUHD DQG WKH
ZRUNV WR EH AMDHHUHGEIRXAVEH OR VLIBSHEGDWWRIOPBEDBEWORRBRD Q Kl
WKH DUHD GXH WR PDLOWHODQFH GUHGJLQJ DFWLYLWLHYV

> @DMRU $FFLGHQWV 'LVDVWHUV

/KH SRWHOWLDO IRUPDMRU DFFLGHOWYV RU GLVDVWHUY DVVRFL

LV FROVLGHUHG W6 EHUDIKOUV DIRIAXDUGY DQG SUHYHQWDWLYH PH

WR PIMILBPLVNY LQFOXGLQJ

X &RPSHWHQW &RQWUDFWRU 7KH SURMHFW ZLOO EH XQGHU
H[SHULHE&RFHGUDFWRU ZLWK VWDGHRPR Q QW UDAWHGE RQPHQWDO |
WUDFN UHFRUG

x 5LVN $VVHVVPHQW DQG OLWLJDWLRQ 5$06 3ULRU WR WKt
&RQWUDFWRU ZLOO GHYHORS GHWDLOHG 5LVN $VVHVVRHQW
DGGUHVVLQJ SRWHQWLDO KD]JDUGV 7KHVH 5$06 ZLOO EH VX
WKH &OLHQWTV 5HBRVWHVG\WPMWIONUYWNY WKDW ZLOO EH FEQVL
HTXLSPHQW IDLOXUH RU DFFLGHQWDO UHOHDVH RI SR§OXYV

x 3ROOXWLRQ 5HVSRQWHHBEODG JIRVOWWLRQ 5HVSRQVH 39DQ
RXWOLQLQJ SURFHGXUHV IRU UDSLG UHVSRQVH DQG FRDWD
RU RLO VSLOO 7KH SODQ ZLOO LQFOXGH HPHUJHBBHFRQWEL
UHVRXUFHV IRU VSLOO FOHDQXS g

x 5HIXODWRU\ &RPBOCLD@QFEG EH FRSHI®WREWHRDEOH HQYLUR@GEPHQ
VDIHW\ UHJXODWLRQV %

*LYHQ WKH LPSOHPHQWDWLRQ RI WKHVH UREXVW SUHYHQWH WL
FRPSHWRQWUDFWRU DQG WKH RYHUVLJKW Rl UHOHYDQW DXRWKI
DQG GLVBXWPWR/QWHQDQFH GUHGJLQJ DFWLYLWLHV LV GHHEHG
ZLOO EH QR ULVN RI PDMRU DFFLGHQWY DQG GLVDVWHUV GXH W

> @OLPDWH

VHVV

>
7KH XUJHQWO\ QHHGHG GUHGJLQJ ZLOO EH FDUULHG RXW $#ZLWHl
DFWLYLWLHV FRQWULEXWLQJ WR FOLPDWH FKDQWKHWH QR QYRH [
DOWLFLSDWHG VLJIJQLILFDOW LPSDFW RQ WKH HQYLURQPHQW

+DXOERZOLQH '"UHGJLQJ

5HSRUWEQR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




> @DV WH

7KH WRWDO DPRXQW RI PDW HLUQL\W OD®EHGEKIEQIQUHRP DX VR XWKH
*UDYLQJ LRFNSSUR[LPDWHOARPRQWDPLQDWHG PDWHULDO IURP W
GLVSRVHG RI DW VHD SHU WKH VSHF I L R WWLKRLQ/V USHSRYILVG HTK H QG &
RI FRQWDPLQDWHG GUHGJHG PDWHULDO ZLOO EH GLUHFWHG W
DSSRLQWHG &RQW UD FS\HRMK A LODQGHMOHU PRLRIHD LW\ UHTXLUHPHQW:"

> @DWHULDO $VVHWYV

8QGHU WKH JXLGDQFH LVVXHG E\ WKH B3QLQRZ ERDWHH® QR \F
EXLOW VHUYLFHV DG WE&H BWW U AWHO I LV D SLHFH Rl FULWLF
HITHFWV Rl GUHGJLQJ RQ WKH %DVLQ PXVW EH WDNHQ LQWR DFFF
H[FHVV VLOW DQG PDWHULDO ZKLFK KDV EXLOW XS ZUWMMDQQ KH ¢
LW WR LWV RULJLQDO RPSHWDLW LZQD G HMWRRIWKH %DVLQ WR FRQ
DV D EDVH RI RBH UDKMLROWK 1DYDO 6HUYLFH DQG LWV IOHHW

7KH UHPRYDO RI PDWHULDO IURP WKH %DVLQ ZLOO KDYH D SRV
WKH SRUW

&GRQVHTXWEWOM ZLDGYHNWMHOLILFDQWPIDRSHWFW @ Q@ WMKHHWIYUHD G XH
WR PDLOWHODOFH GUHGJLQJ DFWLYLWLHYV

> @QWHUDFWLRQV

7KH SURSRVHGDRWLYLW\ ZLOO LQWHUDFW Z IWKRRH[WVRVLER UMD U L
WUDIILF PDQDIJHPHQW SODQ GHYHORSHG LQ FRQVXOWDWLRQ Z
HQVAIUHRMHFW YHVVHOV VDIH DRIGNKI WLH LXQMNW LSRN IREBW UR @/ L R (

$Q\ SRWHQWLDOO\ FRQWDPLQDWHG PDWHULDO ZLOO EH Vg_UDQ
9HKLFOHV +*9V $SSURSULDWH FRQWDLQPHQW VDIHW\ S®RWF
PLOQOMPWKH ULVN RI LQWHUDFWLRQ ZLWK WKH SXEOLF

> @XPPDU\ RI OLWLIJDWLRQYV

UR_NV 8 \J B

7KH SUHYLRXVO\ PHQWLRQHG SRWHQWLDO HIIHFWV RQ WKH UHF
XUJHQWO\ QHHGHG GUHGJLQJ DFWLYLWLHY KDYH EHHQ LGH LIL
PHDVXUHV WR WKXYWHRNFMQOQWLDO LPSIDEWW LV SUHVHQWHG=LQ

—

7TDEOH6XPPDU\ RI 7KH B3URSRVHG OLWLIJDWLRQ OHDVXUHV

6HFWLRQ OLWLIJDWLRQ OHDVXUH

/IDQG 6RLOV 3ULRULW\ *HRWHFKQLFDO /LPLWHG VDPSOHG VHG
PDWHULDO LQ WKH GUHGJLQJ DUHD 2QJRLQJ VHC
GXULQJ WKH GUHGJLQJ ZRUNV WR HVWDEOLVK WK
HQVXULQJ WKWMKMLY PO RULDO LV GLVFKDUJHG LQ

$VVHVVWR @S BPWR

+DXOERZOLQH '"UHGJLQJ

5HSRUWEQR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




:DWHU

%LRGLYHUVLW

JLVKHULHYV DC
$TXDFXOWXUFE

$LU 4XDOLW\

1RLVH 9LEUL

IDQGVFDSH 6F

7TUDIILF

7UD(

&XOWXUDO +H

3RSXODWLRQ

+HDOWK

ODMRU $FFLG}
'LVDVWHUV

&OLPDWH

1R PLWLIDWLR@RQSRVEHGWLDO LPSDFW RQ ODQG L

$00 YHVVHOV LQYROFRBSODUWBD QW532/
$3ROOXWLRQ 5HYERQVEHSDDIFY IRU LPPHGLDWH DF
$00 QHFHVVDU\ SHUPLWY DQREWDERQGHY KDYH EI

&RQWDPLQDWHG PDWHULDIOWAH OQ G b WRUBHRDRA B (RIR
UHJXODWLRQV

7KH PDLQ PLWLIJDWLRQ PHDVXUH IRU PDULQH PDP
XQGHUZDWHU QRLVH DQG XheulWwGRDQ & VH WSKIWIW H
ODPPDO 2EVHUYHU ZLOO PRQLWRU WKH ZRUNV ZK
2ZWKHU FRQVLGHUDWLRQV IRU PLWLIJDWLRQ IRU P
$QQH[ ,9 DVVHVVPHQW VXEPLWWHG ZLWK WKLV $,

1R OLNHO\ VLIQLILFDQW HRHFENH\Q WHKHFRYMRER FDV
DQG QR PLWLIJDWLRQY WKHYRSERNHEBGSWRU JURXSYV

1R OLNHO\ VLIJQLILFDQW HIIHFWYVY DUH DQWLFLSDV

7KH DQWLFLSDWHG LPSDFW RQ DLU TXDOLW\ IURF
VLIQLILFDQW QR PLWLIJDWLRQ PHDVXUHYV DUH SU|I

$V VSHFLILHG E\ 005%$ LW LV LPSUREDEOH IRU VR
WKH QDUURZ SDVVDJH &RQVHTXHQWO\ WKH QHFI
WKH GHSOR\PHQW RI D TXDOLILHG DQG H[SHULHQ
WR RYHUVHH RSHUDSHWRIRGE XS SRWHQWLDO XQG
*LYHQ LWV HQFORVHG QDWXUH WKH PRQL¥MRUAG
ZKLFK PLQLPLVHV VRXQG SURSDJDWLRQ

1R OLNHO\ VLIQLILFDQW HIIHFWYV DUH H[SHFWHG
I[IURP WKH SURSRVHG GUHGRLQWIL DEFW LR Q WLHDN XVRH

$WUDIILF PDQDIWKIDQWLBEDRGHY FOHDU FRPPXQL
RSHUDWRUV XWLOLVDWLRQ RIRFBON BRUW KH GORQH
HQIRUFHPHQW RI FROOLVLRQ DYRLGDQFH SURWRI

1R OLNHO\ VLIJQLILFDQW HIIHFWYVY DUH DQWLFLSDV

1R OLNHO\ VLIJQLILFDQW HIIHFWV DUH DQWLFLSDV

6DIHW\ RI VKLSSLQJ DQG QDYLJDWLRQ PLWLJDWL|
ODULQH 1RWLFH OLJKWV VKDSHVY DQG RWKHU LQ
RU zDUQLQJ VLIJQDOV GLVSOD\HG RQ ZRUNLQJ YH
WKH UHOKNERQW 6DVWHU DQG FRPSOLDQFH ZLWK
, QWHUQDWLRQDO 5HIXODWLRQV IRU 3UHYHQWLQJ

1R OLNHO\ VLIQLILFDQW RIGWHKAHWROD B B VHH SGIX MV WER
GUHGJLQJ DFWLYLWLHYV VR QR PLWLJIJDWLRQ PHD'

+DXOERZOLQH '"UHGJLQJ

5HSRUW QR

0$5

5HY -XQH &RQILGHQWLDO GRFXPHQW &

$VVHVVWR@PSBWR W H DURKW 8B $,08




:DVWH IRFROWDPLOQDWHG PDWHULDO GLVSRVHG RI DW \
RI'LQ D OLFHQVHG ODQGILOO

ODWHULDO $V' 1R OLNHO\ VLIJQLILFDQW HIIHFWY DUH DQWLFLSDV

,QWHUDFWLRC(C 7UDIILF PDQDJHPHR W PSSMMHP RPWIDELEDWHG PDWH
XVH FRQWDLQPHQW VDIHW\ SURWRFROV DQG GH

> @RQVLGHUDWLRQ DQG 5HDVRQHG &RQFOXVLRQV

> @$ 'LUHFWLYH

$FFRUGLQJ WR WKH (8 V (QYLURQPHQWDO ,PSDFW $VVHVVPHQW
DPHQGHG E\ (8 PDMRU EXLOGLQJ RUGHYHORSPHQW SURME
DQ DVVHVVPHQW IRU WKHLU SRWHQWLDO LPSDFW RQ WKH HQYLU

7KMLUHFWLYH RXWOLQHV LQ $UWLFOH $QQH[ SURMHFWV \

RXWOLQHV $QQH[ SURMHFWV WKDW UHTXLUH ERR@WIHGHUDW
H[DPLQDWLRQ RU WKURXJK WKUHVKROGYV DQG WHWVW I3URM HPXW
UHTXLULQJ PDQGDWRU\ (,$ DUH OLVWHG LQ 6FKHGXOH RI W
5HIXODWLRQV DV DPHQGHG :KHUH GHYHORSPHQWYV DUH XQ
SODQQLQJ DXWKRULWLHY DUH UHTXLUHG HQ@GRQ VS UMW PEH Q G HRG
UHTXHVW DQ (,6 ZKHUH LW FRQVLGHUV WKH SURSRVHG GHYHOR
HIITHFW RQ WKH HQYLURQPHQW

*LYHQ WKH VFDOH DQG QDWXRUB VRH Q\DKF SDUGREBHREM® QJ DFFRXQW
DYDLODEOH LQIRUPDWLRQ WKH RYHUDOO SUREDELOLW\ RI2PSC

IURP WKIHQWHQDQFH\GBRQYLGHUHGRWR EH RRDQOW HOQOYLURQ&EHQV
ZLOO RFFXU DV RXWOLWRG ZOWK FWURQBY WR WKH (,$ 'LUHgWLY

od
> @ODWHIDPHZRWMFWLYH =

o
7KH :DWHU )UDPHZRUN 'LUHFWLYH :)' SULPDULO\ IRFXVHVZRQ
TXDQWLWDWLYH KHDOWK RI ZDWHU UHVRXUFHV W HPSKDV&VHYV
HQVXULQJ DQ DGHTXDWMXSBWHW ZXOSO@\LWHRDQG KXPDQ UH®RXLU
VHUYHYV DV D IXQGDPHQWDO UHJXODWLRQ IRU ZDWHU SUR%HFV
WUDQVLWLRQDO DQG FRDVWDO VXUIDFH ZDWHUYV DQG JURXEGZ[

7KH GUHGJH ORFDWLRQ LV ZERBVADPMWKH ERGN PDGHRIKIY GIQvV SRV D
WKH 2XWHU &RUN +D UE R X URFROMV/OIO: ¥ DAMWHUNKRE@EWFDWHG WR E
ORGHUDWH IRU ERWK ZDWHU ERGLHV z

>
‘H KDYFRQVLGWHWHGRORJLED®PRUSKRORSKRPDLFRP@PGFDO TXDPOLW
GHVLIJQDWHG HOHPHQWYV RI WKH :)' LQ UHYSBEFEMW WR WKH SODQQ

>
&

SKWWSV ZZZ FDWF IGRHEDWK ER DA GV

+DXOERZOLQH '"UHGJLQJ

5HSRUWEQR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &
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) DVVHVVPHQW RIPDURMNRHPBQFH GUHGJLQJ

) %LRORJAXMBIDA W\ (OHPHQWYV

Xx 3K\WRSODQNWRQ $OWKRXJK WKHUH ZRXOG EH ORFDOLVHG
OHYHOV WKH\ ZRXOG EH WHPSRUDU\ DQG ZRXOG QRW EH HJ[¢
RQ SK\WRSODQNWRQ DVVHPEODJHV SUHVHQW 3K\WRSODOQ
FXUUHQWRXMBGRQO\ EH H[SHFWHG WR EH VXEMHFW WRHO}
VHGLPHQWY IRU UHODWLYHO\ VKRUW SHULRGV $Q\ ngﬂrw

SK\WRSODQNWRQ DUH DQWLFLSDWHG WR EH QHJOLJLEGH PL

od
X ,QYHUWHEUDWHYV $V LQGLFDWHG LQ 6HFWLRQ DQGV\%IHF

EHQWKLF VSHFLHVY DQG KDELWDWYV LV DQWLFLSDWHG EH
)" VWDWXV =

@)
X J)LVK 'RHV QRW UHTXLUH FRQVLGHUDWLRQ DV WKH ZR8NYV
:)' VWDWXV DYDLODEOH IRU ILVK IRU HLWKHU ZDWHU ERG\

R®S BWR

) *\GURPRUSKRORJLFDO 4XDOLW\ (OHPHQWYV

X '"HSWK 9DULKKWBRRDOQWHQDQFH GUHGJLQJ ZR X O G HKIDW K B)@FDO
ZRXOG QRW DIIHFW GHSWK DW WKH VFDOH RI WKH :)' ZBWHL

I
X 6BWUXFWXUH DQG 6XEVWUDWKHRP MIQHNZRDDW B G bHGILSJI ZF
ORFDOLVHG HIIHFWV RQ EHQWKLF VXEVWUDWHYV EXW ZBXOC
)" ZDWHU ERG\

+DXOERZOLQH '"UHGJLQJ

5HSRUWEQR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




BWUXFWXUH RI WKH , QUWHILWRWCEKH= RQWHOKMH. GDO JRQH V VW
XQDIIHFWHBDEL\QWHKKDQFH GUHGJLQJ

'LUHFWLRQ RI 'RPLQDQW &XUUHQWV &XUUHQW IORZ SDWWH!
FXUUHQWY ZLOO QR WP BHQDVIHHE IVGIFGH EG UMIGHI L Q J

:DYH ([SRVXURDIZ&WHQDQFH IGAWWMH ®RWIFKDQJH WKH FKDUDF\
HISRVXUH RI WKH DUHD

1) SK\VLFRKHPLPQG &KHRMXADAMLW\ (OHPHQWYV

X

7UDQVSDUKIPDLQWHQDQFH GUHGJLQJ ZRXOG KDYH ORFDOL
RQ WUDQVSDUHQF\ EXW LW ZRXOG QRW DIIHFW WUDQVSDU}
ERG\

7KHUPDO &RQKHWDRQWHQDQFH GUHGJLQJ ZRXOG QRW KDYH
FRQGLWLRQV

2[\JHQDWLRQ &RRBLPDLRAWWHQDQFH GUHGJLQJ FRXOG KDYH |
WHUP HIIHFWV RQ R[\JHQ OHYHOV LQ WKH ZDWHU FROXPQ E}
DW WKH VFDOH RI WKH :)' ZDWHU ERG\

6DOLQLW\ 7KW BURBRYPBGFHICAUAHGQRM) FDXVH IOXFWXDWLRQ
OHYHOV RI WKH ZDWHU

IXWULHQW &REGLMIRMHQDQFH GUHGJLQJ FRXOG KDYH ORF
HITHFWV RQ QXWULHQW OHYHOV LQ WKH ZDWHU FROXPQ EX
WKH VFDOH RI WKH :)' ZDWHU ERG\

6SHFLILF 3RCHPRWRQMWAD O7 WMV PWKYWHQDQFH GUHGJILQJ FF
ORFDOLVHG DQG VKRUW WHUP HIIHFWV RQ FRQFHQWUDWLR
FROXBP®GLPHQWY WR EH GUHGJHG DUH JHQHUDOO\ PDUJLQD
LV 6HFWLRQ DQG VRPH FKHPLFDOV ZLOO EH UHOHDVH
WKH\ ZLOO EH UDSLGO\ GLOXWB & HQL VG HZ 2B KV H U I RRIOREPIH
SROOXWDQWYV ZLEMREHODBQGSRWH®DOO WKH PDIQRMWHQDQF
DQWLFLS:DW-II-FGVWRQFHQWUDWLRQ‘iZ)\RIVWI«SHHI‘-?/LFIHIBI—SR@W)K\EDQW
ERG\ >

3ULRULW\ VXEVWDQFHV DQG 3ULRULW\ KD]DUGRKN VXEVV
PDLQWHQDQFH GUHGJLQJ FRXOG KDYH ORFDOLVHG DQG VKF
RI SULRULW\ VXEVWDQFHV DQG SULRULW\ KD]JDUGRX\W VXI
BHGLPHQWYV WR EH GUHGJHG DUH JHQHUDOO\ PDUJLQPOO
BHFWLRQ DQG VRPH FKHPLFDOV ZLOO EH UHOHDVH 3VR V
ZLOO EH UDSLGO\ GLOXWHG LQ WKH ZDWHU FROXPQ Z0ODW
SROOXWD@WEHZGRVB@RVHIBQG 2YHUDOO WKH PDIQRWH @GP QF
DQWLFLSDWHG WR DIIHFW FRQFHQWUDWLRQV Rl SULRMLW
VXEVWDQFHV DW WKH VFDOH RI WKH :)' ZDWHU ERG\ &

4
*LYHQ WKH VFDOH DQG QD WRU B VRH Q\DKH EDUGREBHRAH® Q@ J D FFR QW
DYDLODEOH LWKHIADWURQRW H[SHFWHESWR EH BMMPDWEY RS

TXDOLW\ HOHPHQWYV RI WKH &RUN +DUERXU DQG 2X|WQ1WK&4RL§\| +
SURSRVHG PDLOWHODQFH GUHGJLQJ ZRXOG QRW SUHYHQW>WKF

) REMHFWLYHYV bt

+DXOERZOLQH '"UHGJLQJ

5HSRUWEQR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




> @D U LEYWU D WHDPHZRWMFWLYH

7KH (8 V ODULQH 6WUDWHJI\ )UDPHZRUN 'LUHFWLYH 06)" ZDV H)\
PDULHRV\VWHP DQG ELRGLYHUVLW\ ZKLFK DUH FUXHODWHRBU K
HFRQRPLF DQG VRFLDO DFWLYLWLHY 7KH GLUHFWLYH XQGHUVF
ZKHIBRVVLEOH UHVWRULQJ WKH PDULQH HQYLURQPHQW WR PDL
KHDOWK\ DQG SURGXFWLYH RFHDQV DQG VHDYV

7KH 06)' LGHQWLILHVY QHJDWLYH LPSDFWV VXFK DV SROOXWLRQ
RYHUH[SORLWDWLRQ LW&HJWRRKXNGVBHORM)Y PDULQH OLWWHU XGC
ZDUPLQJ DQG DFIKGLOBFD®HRRU L § ¢ R URDPRHES H

7TDNLQJ DFFRXQW RI WKH UHODWLYHO\ VPWXG WHDRQEERARDUWIM KRIl S U
DQ\ HIIBRMAVWKH UHODWLYHO\ LQIUHTXHQW QDWXUH RI WKH PDL
FRQVLGHUHG WKDW WKH 06)" REMHFWLYHV ZLOO QRW EH DGYHU\

7TDEOH 'HVFULSWRUV XQGXKU WKH 06)'

'"HVFULSWRU '"HVFULSWLRQ
i 1} 1A E-]5C 130}P] o JA E+]&C ]+ u Jv& Jv
} HEE v }(Z 18 & v 8Z .8

MV VvV }( *% ]+ & ]Jv o]v A]s
% ZCe]}PE %Z] U P }PE %% 2E]}ve

TE}V]V ]P V}e ¢% ] E}vlv JP vipe % ] ¢« JVSE} p (
§]A18] « & 3 o0 A o0+ 3Z 3 } v}
§Z }eCe*S u-

i }uu E ] o0 &J]*Z v ~Z oo(]*Z W}l% no S]}viuif ®q ooC AH%o}S
«Z 00(]*Z & Al8Z]v « ( ]}o}P]
%} % H0o 3]}v P v ]l ]e3E] us
} Z 08SZC <8} 1

3 &}} t - 00 0o uvse }(8Z u E]v (}} A
§Z2 8§32 C & IvIAvU } puE 3§ v}
v ]JA E-]3C v 0 A oe % o0 }
o}vw® Eu pv v }( SZ % ] ¢ v
E & VE]Iv }( 8Z |E (HOG E]%EE} |

=1}

MSE}% Z] S]}v ,HU u]v HéCE}%oZlJ]\i:]]LH/-]-U
*% ] ocoC A Ee+ (( S SZ & }{
1} 1A E+]8CU  }+Ce8u PE 3]
o}jue v }AECP vV (] ]VvASJUESS

o " /Ivs PE]SC A r(o}}E ]Jvs PE]SC ]+ 8 o0 Ao
*SEN SPE (pv S]}ve }( 82}
e (Pp & vs§Z] }eCe*S ueU

\
E v} A E-®C

$VVHVVWR@PSBWR W H DURKW 8B $,08

+DXOERZOLQH '"UHGJLQJ

5HSRUWEQR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




'HVFULSWRU 'HVFULSWLRQ

6 ,C E}PE %2Z] o }v ]&]}ve W Eu v vé 0% E §]}v }( ZC E}P(

(@}

06)

X

x

x

+DXOERZOLQH '"UHGJLQJ

5HSRUWEQR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &

}v 18] gee v}8 A Ee oC (( 8
u EJv }eCeS u-

}vS uJv vSe v vSE S]}ve }( }vS u]v vSe &

PIAJVP EJ]e &} (%o}d0us]}v

}vs u]v v8e Jv M (}} }vs u]v vSe Jv (]*Z v }8SZ & « (
Jvepu%3]iv } v}s A& o Ao
hv]}v o P]eo 3]}v }E rpEZVEEE+0 /

i DEJv >]88 & WE}% ES] + v <p vs]s] » }(u &

We Z Eu &)} §Z } % ovA]@®}@E]

v EPCU ]Jv op JvP pv EA § C /vEE} p 8]}v }( v EPCU ]Jv opu ]v
]J* 30 Ao+3Z3% }vlis A E-oC
u E]wA]E}vu vs§

DVVHVVPHQW RI WIH GWROROH& BWNM GJILQJ

' %LRGLYHUWUWLILEOHPSDFRW RQ VSHFLHV KDELWDWYV
IXQFWLRQDOLW\

" IRQAQGLIJIHQRXV 6SWHEVHDQWLFLSDWHG WKDW GUHGJHUYV
PRELOLVHG IURP ZLWKLQ ,UHODDWGNARWBR GZLVOLRQQRBLVSU
LQYDVLYH \RUPFEM\NKHU UHJLRQV

oo
' &RPPHUFLDO )LVK DQCHSQHIDBERIMWN RQ WKH SRSXODWARQ
RI FRPPHUFLDO VSHFLHV 2

' JRRG :HENHJOLD@WHFLSDWHG GLVUXSWLRQ WR WURSKLF U
G\QDPLFYV =

" (XWURSKLFIHWORMEBWHFLSDWHG FRQWULEXWLRQ WR (%XWL

' 6HDEHG ,QWHHIWIWREWHFLSDWHG GHWULPHQWDO HII WV
ELRORJLFDO VWUXFWXUH RI WKH VHDEHG

=
" +\GURJUDSKLFDO &RQ®UWDRQY¥ FLSDWHG DOWHUDWLEQ R
FKDUDFWHULVWLFV LQFOXGLQJ ZDWHU IORZ WHPSHU XU

" &GRQWDPLOQIHQWVIDRQWHFLSDWHG UHOHDVH RU LQFUHPEVH
VXEVWDQFHYV T

' &RQWDPLQDQWV LQLR6HDQRRGLSDWHG DFFXPXODWLEQQ
VXEVWDQFHV LQ WKH PDULQH IRRG FKDLQ <

' ODULQH /UWVDHQWLFLSDWHG FRQWULEXWLRQ WR PDU@QH C

' (QHUJ\ LQFOXGLQJ XQGHUZDWHE CHKEUS\RIMDMUE L SDW H G
LQFUHDVH LQ HQHUJ\ LOSRWWHRQHX®GNUZDWHU




7KH ILQGLQJV LQGLFDWH MKDMH YWEOFHUKRS RWBIGY 0 FS 3 B WHIFBWWR/ K
QR VLIQLILFDOQW LPSDEWYV RK) RMOKRHKINERDIEGR RXYSBRORILEFDO DQG ¢

FKHPLEBOFULAWKUY WKH PDULQH HQYLURQPHQW

$VVHVVWRPSBWR WH DURNWEVB $,08

+DXOERZOLQH "UHGJLQJ

5HSRUWQR 0$5 5HY -XQH &RQILGHQWLDO GRFXPHQW &




> ®@RQFOXVLRQ

YRU WKH UHDVRQV VHWS$RXWUIHG B@WY B HOOLQ KWKRY WKH EHVW VFLH
DOO DVSHFWV RIPDKIQEHQBRYHGGUHRIGLPDI ZRURMQWKWRQPHQW
KDYH EHHQ FRPMLWKMUWBRUH WKH SURSRVHG VXUYH\ ZRUN KDV
UHJD U@ WIRUHFWLY:H'VDQG 06)"
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Policies

Ports, Harbours and Shipping Policy 1

To provide for shipping activity and freedom of
navigation, the following factors will be taken into
account when reaching decisions regarding
development and use:

The extent to which the locational decision
interferes with existing or planned routes used by
shipping, access to ports and harbours and
navigational safety. This includes commercial
anchorages and approaches to ports as well as
key littoral and offshore routes;

A mandatory Navigation Risk Assessment;
Where interference is likely: whether reasonable
alternatives can be identified; and

Where there are no reasonable alternatives:
whether mitigation through measures adopted
following the principles and procedures
established by the International Maritime
Organisation can be achieved at no significant
cost to the shipping or ports sector.

Ports, Harbours and Shipping Policy 2
Proposals that may have a significant impact on
current activity and future opportunities for
expansion of port and harbour activities should
demonstrate that they will, in order of preference:
a) avoid,

b) minimise, or

C) mitigate

significant adverse impacts and

d) if it is impossible to mitigate significant adverse
impacts on current activity and future
opportunities for expansion of port and harbour
activities, proposals should set out the reasons
for proceeding.

Ports, Harbours and Shipping Policy 3

Proposals that may have a significant impact
upon current activity and future opportunities for
expansion of port and harbour activities must
demonstrate consideration of the National Ports
Policy, the National Planning Framework, and
relevant provisions related to the TEN-T network.

Ports, Harbours and Shipping Policy 4
Proposals within ports limits, beside or in the
vicinity of ports, and/or that impact upon the main
routes of significance to a port, must demonstrate
within applications that they have:

been informed by consultation at a pre-
application stage or earlier with the relevant port
authority;

+DXOERZOLQH '"UHGJLQJ
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Response

Marine activity related to the naval base will
remain operational during dredging.

The dredging works will ensure the continued
operation of the harbour and safe navigation
within it.

There are no navigational safety implications
arising from the proposed work.

The Contractor and Haulbowline's Harbour
Master will coordinate the scheduling of the
Works accordingly.
The Contractor will
Master's instructions.

abide by the Harbour

The proposed work will not significantly impact
current activity and future opportunities to
expand the Haulbowline activities.

The proposed work will create additional berthing
capacity and safe navigation within the
Haulbowline Naval facility.

The proposed activities will not significantly
impact current and future opportunities to expand
Naval operations as the outline for the facility is
defined.

The proposed maintenance dredging is within the
Port of Cork limits.

Pre-application consultations were held with the
Foreshore Section of the Department of Housing,
Local Government & Heritage on 16/12/2021.
There are no navigational safety implications
arising from the proposed works. Therefore, no
navigational risk assessment is required.

&RQILGHQWLDO GRFEXPHQW

L

[

$VVHVVWR@PSBWR W H DURKW 8B $,08




have carried out a navigational risk assessment,
including an analysis of maritime traffic in the
area; and

have consulted the Department of Transport,
MSO and Commissioners of Irish Lights.
Applicants must continue to engage parties
identified in pre-application processes as
appropriate during the decision-making process.

Ports, Harbours and Shipping Policy 5
Proposals for capital dredging will be supported
where it is necessary to safeguard national port
capacity and Ireland's international connectivity
and where required compliance assessments
associated with authorisations have been carried
out and incorporated into subsequent competent
authority decision(s).

Ports, Harbours and Shipping Policy 6

In areas of authorised dredging activity, including
those subjects to navigational dredging,
proposals for other activities will not be supported
unless they are compatible with the dredging
activity.

Ports, Harbours and Shipping Policy 7
Proposals for maintenance dredging activity will
be supported where:

Relevant decisions by competent authorities
incorporate  the  outcome of statutory
environmental assessment processes, as well as
necessary compliance assessments associated
with authorisations, including in relation to the
planning process;

There will be no significant adverse impact on
marine activities or uses or the maritime area.
Any potential adverse impact will be, in order of
preference, avoided, minimised or mitigated;
dredged waste is managed in accordance with
an internationally agreed hierarchy of waste
management options for sea disposal;

if disposing of dredged material at sea, existing
registered disposal sites are used, in preference
to new disposal sites; and

where they contribute to the policies and
objectives of this NMPF.

Ports, Harbours and Shipping Policy 8
Proposals that cause significant adverse impacts
on licensed disposal areas should not be
supported. Proposals that cannot avoid such
impact must, in order of preference,"

a) minimise,

b) mitigate, or

¢) if it is not possible to mitigate the significant
adverse impacts, proposals must set out the
reasons for proceeding.

Ports, Harbours and Shipping Policy 9
Proposals for the management of dredged
material must demonstrate that they have been
assessed against the waste hierarchy.

+DXOERZOLQH '"UHGJLQJ

5HSRUWQR 0$5 5HY -XQH

The Port of Cork Harbour Authority has been
informed of the proposed dredging activities.

No capital dredging is involved in this project.

Not applicable. There are no proposals for other
activities in the area of authorised dredging
activity.

A DaS Permit Application was submitted to the
EPA on the 13" of June, 2023 and is currently
under review. Refer to Application No. S0005-03.
An AAS Report and UAIA support the Foreshore
Application. There are no other authorisations or
planning permissions required.

There will be no significant impact on marine
activities or uses in the maritime area from this
maintenance dredging Foreshore Licence
Application.

The contaminated waste is to be dredged,
dewatered on land adjacent to the dry Dock and
transported abroad to a licensed facility in the EU
or UK for treatment, recovery, and reuse.

Not applicable. This is an application for
maintenance dredging. There will be no
significant impacts on licensed disposal areas
from these activities.

Dredged waste is to be managed per the
internationally agreed waste management
hierarchy.
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Ports, Harbours and Shipping Policy 10
Proposals identifying new dredge disposal sites
which are subject to best practice and guidance
from previous studies should be supported
where:

competent authority decisions incorporate
necessary compliance assessments associated
with authorisations and

they contribute to the policies and objectives of
this NMPF.

Proposals must include an adequate
characterisation study, be assessed against the
waste hierarchy and must be informed by
consultation with all relevant stakeholders.

+DXOERZOLQH "UHGJLQJ

5HSRUWQR 0$5 5HY -XQH

For the removal of the contaminated waste from
the site following options have been considered
in order of preference;

Export the excessively contaminated material to
a suitably licensed facility abroad to a licensed
EU or UK facility for treatment and reuse.

Export the excessively contaminated material to
a suitably licensed facility in Ireland.

There are no new dredge disposal sites

proposed.
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1 INTRODUCTION

1.1 SCOPE OF WORKS

In November 2021, Byrne Looby, Consulting Engineers acting as the Employer [V
Representative on behalf of the Client, Minister for Defence commissioned Priority
Geotechnical (PGL), to carry out a ground investigation contract for the proposed
Haulbowline Naval Base Site Investigation Project. The main works proposed is the dredging
and disposal at sea of overburden material from the Naval Basin, the Basin Approach and
the Graving Dock.

The ground investigation in so far as the scope allows shall provide detailed ground
investigation information to inform and assess the geotechnical and environmental

characteristics of the soils, sediments at the site.

The scope of the ground investigation, which was specified by Byrne Looby, as Tendered
(initially) comprised of the following:

X 7Nr. Cable percussion boreholes;

X Geophysical surveying;

X Environmental sampling;

X Laboratory testing of soil samples;

X Associated reporting.

A geophysical survey consisting of marine magnetometer, marine side scan sonar and
marine seismic profiling and land based seismic refraction was also required and is reported

separately.

The fieldworks, as completed are detailed in Section 3.2 of this factual report, these works
being in accordance with the contract specification: Specification and Related Documents for
Ground Investigation in Ireland (Engineers Ireland, October 2016), Eurocode 7- Geotechnical
Design Part 2, ground investigation and testing (BS EN 1997-2: 2007) and the relevant
British Standards (BS 5930 (2015) Code of Practice for Site Investigation and BS 1377,
Method of Tests for Soil for Civil Engineering Purposes, in situ Tests Parts 1 to 9) under the
supervision of PGL Geologist(s). The marine, direct investigation fieldworks were carried out

between 17" and 19" January, 2022. The indirect, non-intrusive marine geophysical survey

works were carried out on the 161" November, 2021.
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1.2 REPORTING

This geotechnical interpretative report (ref: P21250 Rp_F01) presents a summary of the
factual records for the fieldwork with respect to the site investigation works contract for the
proposed dredging at Ballycotton Harbour and the geotechnical assessment of this data set.
This report was compiled in accordance with the contract specification: Eurocode 7-
Geotechnical Design Part 2, ground investigation and testing (BS EN 1997-2: 2007 Section
6) and should be read with its appendixes.

The non-intrusive geophysical and hydrographic survey was reported separately.

No responsibility can be held by PGL for ground conditions between exploratory locations. The
exploratory logs provide for ground profiles and configuration of strata relevant to the investigation
depths achieved during the fieldworks. Caution shall be taken when extrapolating between such
exploratory locations. No liability is accepted for ground conditions extraneous to the exploratory

locations.

No account has been taken of potential subsidence or ground movement due to mineral extraction,

mining works or karstification below or in proximity to the site, unless specifically addressed.

This report has been prepared for the Employer and their Representative as outline, herein. The
information should not be used without their prior written permission. PGL accepts no responsibility or

liability for this document being used other than for the purposes for which it was intended.
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1.3 SITE LOCATION & DESCRIPTION

The site is located in the Haulbowline Naval Base, Co. Cork, in tidal waters. This is an active

Naval Base with several large naval vessels and ancillary vessels present within the Base.

The Highest Astronomical Tide (HAT) at the site is +4.4m (CD) and Lowest Astronomical
Tide (LAT) of -0.1 CD. Bed levels vary between -6.0m CD and -1.0m CD. The site is
relatively sheltered within the basin and graving dock, with limited wave and current
exposure. Access through the graving dock is very restricted due to the presence of a marina
and old graving dock gate.
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2 FIELDWORK

2.1 GENERAL

The fieldwork was carried out in general accordance with British Standards (BS 5930 (2015)
Code of Practice for Site Investigation +A2:2010 and BS 1377, Method of Tests for Soil for

Civil Engineering Purposes, in situ Tests Parts 1 to 9). Details of the equipment and plant

used are presented below.

Operation

Equipment

Nominal

mm

diameter,

Flush

Comments

Boring

Cable Percussion

Dando 2000

200mm

N/A

Visual observations of ground and
groundwater conditions. Standard
penetration test, N values

obtained, bulk disturbed sampling.

The exploratory locations were selected by PGL in consultation with Byrne Looby and set out

subject to work space restrictions and available access. The gs constructed fexploratory

locations were subsequently surveyed using Trimble V8 GPS equipment to the Ordinance

Survey, Irish Transverse Mercator (ITM) system of co-ordinates and elevations to Malin Head

datum. Chart datum was taken as mOD Malin +2.57m. These locations are shown on the
exploration location layout and plan (dwg. Nr. P21250-SI-01) presented in APPENDIX A of

this report.

SUMMARY OF SURVEY DATA

] _ Easting Northing Seabed Level Seabed Final Depth Date Start

ocation (mOD) Level (mCD) (m bgl) (dd/mml/yyyy)
So1 579330.9 | 565654.4 -7.85 -5.28 3.20 19/01/2022
sS03 579455.0 | 565557.4 -7.39 -4.82 3.70 17/01/2022
S05 579379.3 | 565502.9 -7.26 -4.69 2.00 19/01/2022
sS07 579437.7 | 565461.9 -3.42 -0.85 5.50 18/01/2022
308 579434.7 | 565459.8 -6.72 -4.15 2.00 17/01/2022
S09 579317.7 | 565447.8 -6.48 -3.91 3.30 18/01/2022
S11 579340.2 | 565423.9 -6.26 -3.69 2.50 18/01/2022
S13 579341.1 | 565347.0 -6.13 -3.56 2.00 18/01/2022
s15 579338.2 | 565295.9 -5.22 -2.65 1.50 18/01/2022
316 579336.3 | 565281.3 -4.12 -1.55 4.20 18/01/2022

P21250_Int_FO1
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2.2 EXPLORATORY HOLES

The exploratory holes as completed during the Haulbowline Naval Base Site Investigation

project are listed/ detailed in the following table.

SUMMARY OF EXPLORATORY HOLES

Type Quantity , Depth Range , Comments
Nr. m bgl
Cable Percussion Boreholes 10 1.50 +5.50 S01, S03, S05, S07, S08, S09, S11, S13, S15 &
S16.

2.3 SAMPLING

Fourteen (14) bulk disturbed samples (B) were recovered from the exploratory holes in
accordance with Geotechnical Investigation and Sampling + Sampling Methods and
Groundwater Measurements (EN ISO 22475-1:2006).

Eleven (11) environmental samples were taken from exploratory locations; being placed
immediately in air-tight containers and filled to the top; in accordance with the preparation for
and methods of taking environmental samples, preservation and handling; British Standard
BS 5930: 1981- Code of Practice for Site investigation and the Association of Geotechnical
and Geo-environmental Specialists (AGS) guide to environmental sampling, September
2010. The sample suite consisted of: 2Nr. small disturbed samples (D) not less than 1.0kg,

2Nr. 250g amber glass sample containers and 2Nr. 60g amber glass sample containers.

2.4 IN SITU TESTING

Standard Penetration Tests, N values, were carried out in the boreholes using the 60° solid
cone (CPT) in place of the standard split barrel sampler. The Standard Penetration Test was
carried out in accordance with Geotechnical Investigation and Testing, Part 3 Standard
penetration test, BS EN I1SO 22476-3:2005+A1:2011. The data was presented on the
relevant exploratory hole records in APPENDIX A of the factual report and are discussed

herein.
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SUMMARY OF IN-SITU TESTING

Type

Quantity , Nr.

Remarks

Standard penetration test,

NspT value

14

Uncorrected Nspt 0 +33

(including refusals N>50) see BH logs
APPENDIX A of the factual report
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3 LABORATORY TESTING

$00 VDPSOHV ZHUH WUDQVSRUWHG WR 3ULRULW\ *HRWHFKQLF
examined, logged and prepared for scheduled testing. Laboratory testing was proposed by
PGL, being approved by Byrne Looby. Testing was carried out by PGL, in accordance with
BS1377 (1990), Methods of test for soils for civil engineering purposes and ISRM suggested
methods for rock characterisation, testing and monitoring. Specialist chemical testing was
undertaken by Chemtest Ltd. (UK) on behalf of PGL. The laboratory test results were
presented in APPENDIX B of this report and discussed herein. A summary of tests

undertaken were detailed below.

SUMMARY OF LABORATORY TESTING UNDERTAKEN

Type Nr. Remarks

Natural Moisture Content 13 15% to 117%

Liquid limit, LL 41% to 88%
Atterberg Limit 08 Plastic limit, PL 25% to 53%
Plasticity index, PI 14 to 40

Particle Size Distribution (grading) 13
See APPENDIX B
Grading by hydrometer on fines 11
Organic matter 13 0.86% to 3.8%
Particle Density: 2.39Mg/m? to 2.97Mg/m?
Particle Density by gas jar 18

See APPENDIX B

S03 0.00m, S03 1.50m, S05 1.60m, S13 2.00m.

Dry Density/ Moisture Content 04

Relationship Optimum moisture content : 12.4% to 37.7%
Maximum dry density : 1.20Mg/m? to 1.80Mg/m?
Marine suite environmental testing 18 See APPENDIX B

Please note that all samples shall be retained for a period no longer than 28 days from the date of this
report. Thereafter all remaining samples shall be appropriately disposed of unless a written instruction
to the contrary is received by PGL prior to the date of this reporting and within the 28 day period
outlined above. Laboratory testing will result in a reduction of sample quantity and in some cased the
use of the full sample mass. Samples already tested may not be suitable or available for further

testing.

P21250_Int_FO1 7 20/07/2022



4 GROUND AND GROUNDWATER CONDITIONS

The full details of the ground conditions encountered are provided for on the exploratory
records accompanying the factual report. The records provide descriptions, in accordance
with BS 5930 (2015) and Eurocode 7, Geotechnical Investigation and Testing, Identification
and classification of soils, Part 1, Identification and description (EN ISO 14688-1: 2002), +
Identification and Classification of Soil, Part 2: Classification Principles (EN ISO 14688-
2:2004) and Identification and Classification of Rock, Part 1: Identification & Description (EN
ISO 14689-1:2004) of the materials encountered, in situ testing and details of the samples

taken, together with any observations made during the site investigation.

The ground conditions at the site was characterised by; marine sediment; slightly sandy
slightly gravelly SILT and slightly sandy slightly gravelly CLAY. Bedrock was not proven by
direct investigation.
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5 GEOTECHNICAL REVIEW

The following geotechnical review provides an overview of the ground conditions identified
within the site along with the general characterisation of the deposits encountered. The
following sections should be read in conjunction with the exploratory records and the
proposed construction details/ plans, where available.

5.1 DESK STUDY

According to the Geological Survey of Ireland 1:100k Geology Map the survey area is
underlain by Waulsortian Limestones with bedrock outcrop apparent on the western and
southern end of Haulbowline Island. Marine sediments are expected.

5.2 GROUND MODEL

Shallow very soft (Nspt O - 1) slightly sandy SILT (marine sediment) were encountered at
exploratory hole locations, 1.5m to 5.4m thick; overlying a layer of stiff, slightly sandy slightly
gravelly CLAY 0.1m to 0.7m thick. Localised GRAVEL deposits were encountered at location
S09 at a depth 1.5m to 3.30m bgl.

Bedrock was not proven.

Thickness of Thickness of Thickness of
. Ground level,
Location . upper soft lower soft granular
mOD Malin ' . .

sediment, m sediment, m sediment, m

S01 -5.28 25 0.7

sS03 -4.82 3.0 0.7

S05 -4.69 1.6 0.4

S07 -0.85 5.4 0.1

s08 -4.15 2.0 0.2

S09 -3.91 15 - 1.8

S11 -3.69 25

S13 -3.56 2.0

sS15 -2.65 1.5

S16 -1.55 4.2
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5.3 GEOTECHNICAL RISK REGISTER
The following non-exhaustive particular geotechnical risks were identified:

X Variable thickness of soft marine sediment and;

X Shallow (nearshore) bedrock.

5.4 CHARACTERISTIC PROPERTIES

The marine sediment deposits; slightly sandy slightly gravelly SILT were characterised by
natural moisture content 68% to 117% and intermediate to high plasticity (MI/ MV) and low
organic content. A moisture content of 29% at S03 was associated with a slightly sandy
gravelly SILT deposit. A moisture content of 15% at SO09 was associated with a slightly sandy
slightly silty GRAVEL deposit. Grading indicated Gravel fraction(s) 0% to 49%; Sand
fraction(s) 1% to 23% and Silt fraction(s) 6% to 99%.

Standard penetration test, refusals were identified; where the complete set of 4 number

75mm increments were not achieved, these refusals were plotted as the numerical value 50.
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For a factor fi= 4.5 (MH) such that undrained shear strength is given by,

Cu (kPa) = Nspt x f1 (Stroud, 1975) where f1 being function of plasticity, PI= 14 +40.

Taking a characteristic value of Nspt= 0 (0 +1), an undrained shear strength within the range
5kPa to 15kPa is expected for upper very soft marine sediments. For the lower stiff deposits

with a characteristic Nspt =31 an undrained shear strength of 140kPa is expected.

Particle density was measured at 2.39Mg/m?® to 2.97mg/m3. Soil unit weight(s) were

assessed as follows:

Cohesive: sat= 16.8 + 0.15N (kPa, kN/m3)

Unit weight of 16.8kPa is expected of the marine SILT deposits (Nspt 0-1).

Depth (m bgl) | Nspt Strata Unllt(l\\/lv::%ht, clt\)/lr?tE;Ltl,rg % des;wuslili}/é delr?gi,
Mgm Mgm
0.00 - 1.50 0 SILT 16.8 70 1.71 1.01
1.50 -2.50 31 SILT 21.45 70 2.19 1.29
2.50 - 3.00 20 SILT 19.8 95 2.02 1.04
3.00-3.30 50 SILT 24.3 90 2.48 1.30

5.5 EXCAVATIONS

It is intended to provide a single dredging programme as follows:

Dredge to bedrock or -5.5m Chart Datum.

Cut & Fill Volumes

Positive Volume [Cut]: 37303 m?
Negative Volume [Fill]: 198 m?
Net Volume [Cut-Fill]: 37105 m3
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The soft marine sediment to be dredged, will be excavated (dredged) by hydraulic or
mechanical excavator or similar.

Excavation (dredging) within the rockmass is not expected. If required, will be by hard
(hydraulic) digging and ripping. The energy required to rip has not been defined.
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6 SUMMARY

1.

7THQ ORFDWLRQV ZHUH GULOOHG DQG VDPSOHG XVLQJ 3*/

diameter casing. The exploratory logs are presented in APPENDIX A of this report.

Shallow very soft (Nspt O - 1) slightly sandy SILT (marine sediment) were encountered
at exploratory hole locations, 1.5m to 5.4m thick; overlying a layer of slightly sandy
slightly gravelly CLAY 0.1m to 0.7m thick. GRAVEL deposits were encountered at
location S09 at a depth 1.5m to 3.30m bgl.

In situ standard penetration tests were carried out to assess the strength of the deposits
encountered. Details are presented on the relevant borehole logs in APPENDIX A of

this report.

Detailed records of the ground and groundwater conditions can be found on the
exploratory logs and photographic records presented within APPENDIX A of this factual
report.

Laboratory testing was undertaken to determine the classification, engineering
properties and geo-chemistry of the soil and rock encountered during the ground
investigation. The data is presented in APPENDIX B of this report and discussed

herein.

A geophysical survey consisting of marine side scan sonar, magnetometer and seismic

reflection was undertaken by PGL. The results are present