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1.1 CP$~~Ifjm=:M-§fI5J!f9tk01i0~J[i¥J~~JtJ:ti!t&Jt1'flUle~~*9t~ , ~* 
~1if!i~tr;tEJilffi¥J~~~R ~,%JIi~!j[~JtgP)*i¥J:EJ1.1'f ±:tjgLJ!f9t ' ~~l!iBIII-§ 
fI5~,%JIi~!j[~:tjgR 1':Emt~Wi*JJW~ c-Jt{$~I±\*i~f'JmtW37\+*e~ ±:tjg 
O~IiE-) , 

-) f9:Utl~Lllim-~~ 
=) ~I:tjgJtJ{'F0'«{~.lliEPJ~ 

=: ) E±j;~9tffll:ffHj:!;!fo/JJjSf 

1.3 ~ffl~L~$I-~~' :l'lk1z1j;j~~$l-1f£*n~:j1IJtg ; 'MCP-§fI5Tfljffl.ilYtiH~~ 
r9>g!G~LJ>R1~i¥J~JjSf~:j1IJtg , 

1. 4 ~,%JIi~!j[~:tjg[7ge~~*ijjjt1'f -m3tl1lfl~*i~mltJ1'5~i¥JmfJi!fo/J ' *JjffJl;9t~ 
~~~~mi¥JmfJi!fo/J'~~~£~~~1'5~R~1'5~!fo/J~~~~~' 

l. 5 RiH~~Ifjk0w=+[ZgOOfB'GgIG , 1':EI:tjg[7gff~J!f9t~n ' -OOfT An~~R 
-{~.±~~~tlJi~~!j[li.~lmffil9ti¥J1'J A7(~ , :EJ1.~e~~!j[JrniEPJtJ~1if!iwrttIfj~ 
I*JlWtEl~l1Ifljt}He~*Jf9t~1if!iJiJf!{j:(ft ' ~T ~~!j[li!!iiiJfOJ.r.:)MlU.~f'F ' w~1':E~tll': 
L9t~~*&R~-El'li!!iilmP) fQ'ftm1'fZ~1if!i ' m~{.lz~~,%mIiliP)*i¥JJiJf1'f9t~!fo/J 
~wrtEl:JJFiEPRm9t ' lZS11':Em9t1&:EJ1.~i¥J~!j[~~~i¥J[ZgJWJ~wrtEl~n-§1II ' JifT P) 
$\wr~~~,~~~;t!;Jilffi¥J~n ' 

jE9tIfjwr~~::j:FOO~*~ ; ;!'tCP~OOJll-m~'l:i'W ' ffff;!'t~a~-OO5!Ij:l'lk-§f15 
UJJJ[e~~*~ , 1':EcP~ , iZ§~R~ffiZ§1'5*~i\:IEJ~tlITi¥JJjffJl;CP1j;jI±\;!'tCP-OO~ 
7..k~1ZSI~ [7g e~m*~R1'57_M~;i¥J:ELt~ffilij I3&OOtma~1'5~:i: ' ~~i!-B ~lET;!'t 
CP-{~'±~i¥J~ffi!:~1'5*~ , ~1~jr1'5~!fo/J~F~A1':EI:tjg~i¥J*i~fIj2lt!i ' ~J[~ 
J>R!{j:(m1if!ip)CJ(~ EllWa~'1~15l ' jE9tIfj$\w~~;!'tcp~{~m*~F~~~{$~~ 
J¥l!f$' 
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L~ t 

n cp:!ti!OOIliImm=JtIl:!ti!:tJt~Wil'f1i5 .~ . ¥MTIIili~ 

n 1.7 El:j:li9l~~ l&jiff iff~I¥Jf57.1<~~~fHtr1.HlfFf57.1<~lJtWl!i~I!I! ' ~~lJtWl!i~1&m;~ 
f1itli9lL~~'1'1f57.1<~I!I!HIUjiffIfl1 f1;; , ~*f57Jqrf*~ EI3 ~Atjjffs"Jf5 7.1< 'gj][ffu 

1±l¥i9='~mmF1iZ ' r, 
I J 

2 7l<fi 
[: 2.1 lZSI~J.li,IIi£tiHl¥J P'llti4.J$7.I< ~¥U!1jHj~ I¥J "BJ. ~ , jiff ~JJIH~$IfiMz::f ~!tJi! tb 

*!E~fIJ2$S"JliIl'{)l&lIftlli7.l<mts"J~Jjit~~iYj~I¥J~~ , nbJ&~1'f~S"J£ro,'l!7.I<::W 

0 S"J~J[Sf , 2js:liFf~:tE£tiH P'l &*!E ~flJ2lti P'l :5tJ.jU~ 1'f1\ oo&.li 007.1< ::W'iliilJlU JliIi ' lJlU 
:i;1¥J~J[Sf"BJ.:J\Sm!Jjit , rU ' ~m~ , ~~Ii!iIR& ~~:i;S"J?J9IZYm::IJ ' 

0 2.2 :tE*!E ~flJ2lti P'l :i;Jjit1~ I¥J m!Jjit& ~~~~:t{:JW$Ws"Jrltj'ftlli ' .R 1'flli$~ s"J-OO 

Cl 
'iliilJlUJliIijiffJjit1~I¥Jm!Jjit&~~~~$3'ti1l'. ' rN or fig;\'l!: EI3~~~j'ftlli~7.I<s"Jm1iZtb 0 jiff 
3jj( , ffiJ:tE£:l!H P'l1¥J m!JjitJ1U$3'tlti P'l s"Ji1l'. ' fS m; lZSI~J!!ii~z7.l<mt¥!MDffiJ ~m!Jjit1'f j:iH 
liit~EI¥J1jHt ' ~7'} , :tE£tiHP'lJjitr~I¥J~~~~m;$l,1'f;fI3[C!Je"J~'I1: ' :tE$ltiP'ls"J$ I 

[1 7.l<rUm;JIllE 11t ' fS :tEiflf:lPJtl7.l<1¥Jl3F1iZ 0 IIftlliI¥J7.I<rHJ1U$3'tr'il'J ' 

[ 
2.3 :tE*!E ~flJ2lti P'l1¥J ~~Ii!iIR7.I< ZP:W:EJi.1'fJ;l:!~*~~ (J;l:!*~ ) I¥J 'iliilJlU'jfl~tt.$3'tm; 

JIllE11t ' ~Tlli$~tLlli7'} , jiff1'flliiUllUiJ~jiffJjit1~s"J*~;f~~Ii(:i;:t{:JJIllE11t ' or 
fig;\'l!:lZSI nb:tE$~lIftllil¥Jl3F1iZ 0 & ~,~IIi2js::!lt4.J~~I¥J*!J~H~ ~1i(:i;tl!1jJD ' ffiJ:tE 

l £:l!HP'l J1U~1~$3'ti1l'.~1i( , ~orfig EI3~~~$7.I<W$lti P'l S"J$7.I<Xmt:i;:fNiMiT 
3&:' 

l 
, 

2.4 9l~*ffl¥J$~~~@i~~tF:l!$VB ' lZSIffiJ~:I:I!}jJo7.l<9='s"J~~Ii!iIR ' JI1ltlZSlIfiffiJiff 
~e"J~~Ii!iIRnbO. 002kgm-3~O. 01kgm-3Lrl3~ , ~li(iifi::tE~lii7.l<::WlZSl::R~~{~ffiJ 

[, "~l¥JiH~ (0. 0 1kgm-3~o.o4kgm-3) LP'l ' jiff~J~~::f~!t:t{f:foJ!t:tf5~~J!!(59is"Jj:iH 
:tJ~*Il(;IIS"J~~ , ~tF:l!&~lli$VB~tl!1jJD7.I<9='1¥J~1tr.w~:i; , ~m;orfigrl3~j'ft 
4J7.I<9='1¥J~~~~T~ • {S;fNB§t.~7G ' :tE~~%s"J'lw~(JlP~::fflJl¥J~{I~J;l:!j:J"t 
&~r'il'J~VBj!Jjit)T ' ~~~~~?J9IZY¥:J1.02mg1-1 ; {~~~~~?J9IZ~4.6mg1-1 • nb*T 
~~~~ , 9liii~Jtli1l'.~~I¥J~VB:tJ$ ; WU~D~Jtl~mJl\4A~VB.f{\i&~NfljU~ 

I . r'il'J1¥J~VB~Jjit~ • ~7'} , nb*~:tEj:iHIllftlliI¥J7.I<::W ' m;~~~.1iffi~~I¥J'iliilJlUH 
IU ' LmrMliJ]'i~~:t{:JJIlt:r~,I'1::W ' tlO'iliilJlUI¥J~*~7f'7.I<::Wtt.JI~s"J § f~ , frill 

[! &tltfi;7.I<ZP:~~ , ~~~LI;;'t:r~{¥ll::.~VBIfi ' 

2.5 lZSI ~VB ffiJ 1f:£1Ji:fl!fo/.J 9=' f'il1iZtb *1¥J~{il! f5~!fo/.J J!!(::f ~~~aJJ~e"J~~ , lZSI nb~~ 
[' f'il1iZjiM.~S"J!fo/.JI!I!& 1t~{~{if:~::for fig~ ~ , liFf~,Mr""m;ll?z-nb EI3 ~7.I<~1t~Jjit&7.k 

9=' s"Jflfff'ilfig::IJ ' jiff ~J lZSI ~VB ffiJ 4JVB 9=' JH5Jf'iltbs"J~~m;::f ~rN* ' § JW1'f1N~' 

[. *N~or~iYj:tE~ltil¥J'lWy5CT ' ~~mt:i;~JIl~lZSI~VBffiJ*:il:im~ , 

2.6 ~~[C!JM:tE~liii!1TI¥JI~"BJ.:J\S9='J;l:!~$~-M'~fF~$~-M&~lii~$ ( --

I ~~ ; ffiJ2js:Ifi.RJIl~R~~Hlcr9='I¥J-/Nt~{5J ' :tE~{il!~VBIfi9='i!1TS"J7.I< 
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lo 

I '*':\!tOO!liI~m=Wl:\!t~l,Ii¥P1'i5 ¥J\1Ttilli~ 

ii ':W~n!crli./j\*':W:I~FtE~5EIY:J* zp: z pg , Ni Pj*liff~~*5I2S19=J$~mH&=Wm~ve 
I~m~~IY:J*':W5~'~~.~~mlY:Jmm~~~~*':W~~o 

rl 2.7 *~*ID'I; , 1£~JfJ~9t:&mllt~20001f:~1'F1Y:J5*Nin!fl.lltlcr%HlG1& ' ME~f1j2 I . 
. 1 

~pglY:J*':Wff%.C!;l(~ 0 ~~5*mJO!l[1ltJcrPJff%JJ/.~S':J5*~~1i5I::&:;I.F$ff%5*~ 

[I JKAJrn*~IY:J'I~iJt,m~ 0 

2.8 1lf1m~~:&!Y!'~n!crlltJUIY:J~* ' ff%JUEJ,EJ1£ r$:fjt~n!cr:&~;f1FF--Ilfr J Zpg 0 

" U 
3 ~~®~!Jo/] 

n J 3.1 Tfffi/B 

[: 1£:EJl~~~lW:Ei£l®:IY:J~~m:m!fo/.J~JI~1£*IlW~fE 0 t.Nj~UJ/.~S':J$-Wtl:&~ fliJ~ 
.J 

*'~~~7mm!fo/.JIY:J~*Uffffi1£~ve9=J5~!fo/.JIY:J~~o1£~~pg~5E7n I 

I] OO~1!!~ , 1£®lOO:Ei£1!!~J:1EI3~1Z300~i"'J~~lY:Jf** 0 1£:&1&S':J1t~:5Hfiliff~9=J ' 
I,_J ~:EJl1£m~!fo/.JIY:JJ:M~1lf*~IY:J~:&~IY:J~~o{B~®*5*~~~/j\~OOME~ 

[ 
fIj2~S':J~ve'l~iJt, , I2SI m~"¥PJ pj ~5E5~!fo/.J:l'E:* El ~:Ei£pgs':JJID~ME{~:&YEI37* 
mlWJ 0 I2SIpg~~2.7..kl5'itS':J~1±I ' ?fiPjiJDJJn5~!fo/.JS':Jmm 0 t.N~f~~ , ~"¥?fi 
1lflY:Jf**~:flHUAJ&~ 5~~IY:J*&J.jU 0 

, 
I 
l . 3.2 m~~~5~mm!fo/.JIY:J~1i5I:,mUliff~9t~~~1£~~pglY:J~ve1£~~'~~ 

[. 
~cr.R1£~~!ilBlIJpgl'l5ve 0 l'l5:fJllimJ~~gBk0~~+~-TJ1:1J*S':JmJve ' ;\t:9=JS':J 
1Z9~IZ9TJ1:1J*ff%'W'~tt¥::!>~}HWt!S':J~5~mJve1J;J!!EIl~~Jl![ 0 

I • 3.3 !tfljffJ!l!f$ 
i, ! 

\ ! 

:tR!EIl~,~IfI!ti~:Ei£Pj:5"!JJ/.1lf1Y:J9t~!fo/.Jff%.~~ ~~IY:JJJi!fo/.J 0 m1~~I2SI~Jl![PJ m s':J 
!fo/.JJiSl.ttJ.jUms':J~~ , 1£:tR!EIlIf.1J1. 9=J~~1Y:J9l~JJiJiSl. ' ff!~:il:m1'F~mJs':J~JiSI. 0 , . 

IiUlro~0-q]f§ffi1£I~pg~*tU~~m~E;fIfl 0 

I
C

, , 3.4 ~8!R.:tJt!J 

U I:Ei£~~1l'JID~ME-®mlWJ~~-G+1f: ; 1£JJ/.1lfs':JWiOOI~9=J ' tt~~s':J-OO* 
M:.JE]I.!PJ~~¥U5~ 0 1£WiOOI~pg~1l'IY:JIff'W'~m:t?&YE13 ' l*I~cr ' :f"0§l§ , ~ 

l ' ~~~'~YEI3'~~*'*~:&~~wm~ow~I~pg~&1lfE;fIfl'{B-OO 
iJ[]9ls':J1lf~!fo/.J d'o ~ ~ ~*gs:~f¥ Z,ijC , 1i5I:Mtt:& ~.'k!fo/.JJiSI.~ 0 *gB15Js':J1lf~4?<J d'o 

{ -; 

I ! ~BmJO!l['m~1£~~l®:~~&1lf~~~~5~lY:Jm~o 
L 

3.5 IiUl ro~ 0-q]&'6m1£I:Ei£ pg s':J ± l:illf¥:j!f~5~ s':JPJ ~~ 0 1lf ii'~ jJ:t ' I f.1J1. ~~ i'Ji'W' ~ 
1T±l:ill5~ff1i.!; ; ~9=J'@J51E13~~M±l:illf**1t~:&:5t;ffi±l:ill;fO~T*~ , pj 
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lilJE~i'S~il9f.li1.LtlR lil~~~~~~Jtl'fjfHfj@iiil9*im~mDffi ' ~Jjwf1i!i~JL~tE1:f 
1ar~~If.li1.~OOZlWjC~ , 

4.1 tE~~i'S~~fljU1~fJUi79il9~~jI[*Hii*JfljUn7~1UI;fr~i'S~!fo/.JtE-/N!~ , J\lJ\ 
~ , it rzgl J \~ lR ~i:j::zp. ~1iIi:il9"ilJ ~~* zp. , W*lVfJ'Gt§ 1UI1'1':J~ ~i'S~!fo/.J-§t,5-
¥i.1tliliJi' =¥i.1ttm, ~J\!,Ji~fJLTlR"ilJIJ&AJ\!,Ji~fJLT~' :fl!U:!i1*~~-fLfL··-i:j:: 
il9~¥J!U~JlSI.H'i1±l ' tE!1lfEDlli:l&1'Iil9~¥J!UiIi!i ' J5JTM<i~=¥i.1ttmlR*~~fJLTI'I':J~i:j:: 
zp.~1iIi: ' :illz1~~~H~HJ$*zp. ; ?Jj\~~~~itrzg/Nf-'fI'l':J~~jI[*j:~*J*zp. , i1i 
r",~0 J§'jtEIJtBIlf11'IlR~mwr'l![ i.'i79lil~~7 = + = 1iI!l1~~i'S~~JJ!5Siil9JtB:;/J , 

4.2 /ifffIfI/ffff! 

lVfJ'Gj:~l±ltEDffiII(}lrEl~il9~~i'S~::t.~?IU§ JtBfizp.~ , :tR!E~ , ~tIlli ' JE.~ , li[m 
iT;:E:lRrH~!fo/.JJlSI.~ Iff: ' ~DlW)(J5JTJill ' 1lf!#!:~ijE4mJlSl.I'I':J:::: 1iI:;/J ~~ ~m m.Ltt~ 
JlSI.~#j} , ~IJllim1'F0mf~!E~~!llGEI3*9!tm1lf!f;J:li!fo/.JJlSI. ' 1&jjfJjJJi:;/J~~"ilJM~!fo/.JJlSI. 
tt*n:iJ;l1IJtB ' 8,t~~i'S~]lij i=l ' 1l*7ltS1:iJ;fltr~ml'l':Jlicl,)fD:5tff!l:9} , i&jjfJjJj 
:;/J ~J5JT~:<t. B':J ~~f.li1.Lt*~..t t§ j5] ; ~D!fo/.JJlSI.flj}iHiEJlS:iJ;fltr ' ~Ij HUm il9~!, #~"ilJ 
~~:P ' :fij~n~t~li'!ffi*mi7G ' ~D1~~*im~mDffi ' *tiB15til9~JJ!5SiI'l':JJtB:;/Jfr~ 
3M Ii(mil9~1l ' ~li':5ttR?Jj\j:~I±l~m ~..tf*i~il9~;fSj. fr tl::; EI3*n#~#j}¥::!>:iJ;l1I 
:tlli~:<t. ~~~ - f&il9*~J\!,Ji~;fl1T ' 

4. 3 fljm~fljU~ml*Lt' tEIJtBlR~;fSj...tiH*~*im~mDffi ' "ilJ~5i)lJtB¥~1J£m!,J\!,Ji~fJL 
Til9*zp. , ~Df~m#j}..t~JlSI.~~ , tEJ5JT~I'I':J~JJ!59lJlli:;/J~"ilJ:f:1il~~jI[*j:~tJ 
*zp. , {S~Dm~..t~JlSI. ' 8,t~fJ\1T7 ..tJillmDffi ' tE1J£JE.l*I'I':J'IJlfiJi',"T ' m~t?Jj\fr 
J\liIJtB~~~1±l7~~jI[*j:~fJ*zp. , ltSIllt*lVfJ'G9!~1~m~..t~;fSj.~#j} 0 

4. 4 tEDffiIlWJJ!~iT;)jf*,'l!¥J!Uil:' n~)9!:llJJ1J!~il9~~jI[**zp. , ]lijtEDffiIW.lFEI~ , fr 
tE:l&~1'IIJtBiHlIIl'I':J~¥J!UiIi!i~lT~J\!,Ji~fJL TI'I':J¥J!Uil: ' 

4.5 afjifI/ffff! 

tE~#j}If.li1.jCm1& ' "ilJ~gfr~*I'I':J~tE*JT9!~n..tI'l':J3(~i'S~ , *lVfJ'G.pf~m 
7CALINE4~n~Ii';\I:ff!l~li'*ffi~t=¥i.1ttm ' -¥i.1tliliJilR "ilJIJ&AI'I':JJ\!,Ji~fJLT~I'I':JiIl 
Lt ' lVfJ'Gj:~I±l"ilJIJ&AI'I':JJ\!,Ji~fJLTil9=+rzg/J\~il9zp.~iIlLt:illz*~~~~jI[*j:~ 
tJ ' {stE3(~:l&~'I'til9~1~ , tE~-.p{J'lRi%*~IM!.p{J'il9-/J\~zp.~=¥i.1t 
tmillLt~fr~~~~jI[*:t~*J*zp. , !ilffi~~DJlt ' ltSI~jjfJji!Jl*Jj'~~~~~[IljJ 
e']lijMJE.D~tEzp.~il9~Lt'M~mM~n3(~:illz~fr~~~"ilJ~~il9~ 
!' ' ltSI~J5JT~il9wp1i!i~;)jf~:l&~~il9'IJlf~Ji', , J5JT~).~..t~:<t.il9"ilJ~g'l1:flHJ£ ' Jlt 
:$I} , ~~5&JtBm~*8 ~.~:<t.il9i'S~ , .R"ilJ~)~~¥~{J£1iIJ.lU~.il9t1F1ilI: ' ~ 
il:fJjm0~3(~I~lRilj@iiil93(~~~ , 
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4. 6 fiif'JldJlP!f 

:m~:illz1~~~~~,*(j{J?g~~:~IHi1i~ , ffijfl~,*(j{J:.I:NvJ;rNj:JJi! 0 RUm~,*(j{J 

~ m~tE157..1<~ &c (j{J*m g:r 11.iitf:l ; ~ffij ~ ® ~'* "B]T) ~m m'l:'!: lil!Jtl&!¥Jt~ *~ 
fg~ 0 :tE*mrr31:~l&!1Jt~!I%EI3~~~~Jf 0 

5 . 1 :tEJto*lf ~ff!59i (j{Jji!!.11!1%~ ~JU* ~ 9t~Ifli1. ' 3i:~:& j§I7t:I~\tfr ~~o*lf~ 
~ 0 :<$:liff~J:j:J!I%~gt4~Hlo*lf*~ , tN:JJi!~~Ek]$;JE?J7'~:&fi1i51~1T,HH 0 

5.2 1l*7:tE£MB' ~M:&ZfSB(j{JI!lil..t-l:;~.¥~B..t~-l:;~:9i- ' tE~IIJ~{ji~tf:l(j{J 
o*lf~&~ilNfffU(j{J ; is -JfJ§!:'I~mT'IIIl~f*m75?t J'J.1'F~;;LF$;JE(j{Jf~~ 0 El33i:~ 
:& j§I7t~~tf:l (j{JO*lf:illz1~ ~$;19U~fffU ' is :tE1!l'1t!j;I;Jl.IUt~~:&~!,!1j J:j:J~ :!&r'§'r ~F:fffU 
(j{J9tlli o 

fBllil~?6(j{J-+OOflll!Jkif~ff!59iEk]ji!!.11 ' fl3iW:f:'3~JUjffil&!70?t J'J. (j{J3i:~o*if~tl! 0 

:tE:<$:o*ifwft;J:j:J , 81<l.tsJilT~:::: OOPI1T(j{JJiE~11~ 0 §t~~7l' ' tlD::f~L#.Iji!!. 
flo* if (j{J:jiIWi:& ~m WlJ..t to/);{Sf JiE~ , :tEmzmwr*JJl(j{J9t~o*if7..l< ZfS~ 8 7?t J'J. 0 

:tE~§t~fg~m*~ , ~\@[ilttMt<tE~Jl.1'Jo*if~ffflj{~19U:&lIft19IjJ:j:JEk]fm* ; tlD9t~ 
mllJfm:tEl!lilrs~~1T ' !,!1j~J[~jJ&9t~o*if§lFPIjjiE 0 9tlli(j{J~fg~m*1<l.ts:tE~JEEk] 
~~1JD~mif~~Jn~ , :tEI:f;tg~)j!fJ~~r'§'rN~~Ek]Jn~:&~J][:tEIji!!...t1'J~ 
(j{J •• 0 J1t:9i- ' vJ;~J[~1TJEM(j{Jo*if~l'JlU 0 
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1 

1.1 

1.2 

1.3 

1.4 

1.5 

CENTRAL RECLAMATION PHASE 11 

ENVIRONMENTAL IMPACT ASSESSMENT 

EXECUTIVE SUMMARY 

INTRODUCTION 

The Central Reclamation Phase II comprises approximately five hectares of new land 
reclamation and the construction of associated infrastructure. The infrastructure is to 
be built on both the newly reclaimed land and existing land to the east of Tamar 
Basin. The land formation will include the reclamation of Tamar Basin itself and also 
a strip of land to the north of the Prince of Wales Building, which will extend 
approximately 60m into Victoria Harbour (Figure 1). 

A relatively small amount of fill material will be required for the formation of the 
reclamation, for which three proposed sources exist: 

i) Use of marine based fill 
ii) Operation as a public dump 
ill) Use of contractor sourced material 

The marine based fill will be fill materials delivered to the reclamation site by sea 
transport, which would include marine sand and land sourced materials delivered to 
the site by barge. 

Tamar Basin contains a thin layer of contaminated sediments, resulting from ship 
maintenance activities. It is proposed to leave this in place, thus avoiding the 
potential problems of disposal and subsequent re-mobilisation of the contaminants. 

Proposed completion of the development is scheduled for 24 months. Several new 
access roads are proposed for the site, and a network of pathways and a footbridge 
will cater for pedestrian needs, notably to access the British Forces ferry. Existing 
naval berthing facilities will be replaced by similar facilities on Stonecutters Island 
prior to commencement of the project. In order that British Forces ferries can 
continue to operate it will be necessary to reprovide suitable berthing facilities in the 
form of a pier or pontoon arrangement with access steps in the sea wall. All buildings 
on the site to the east of Tamar Basin will be demolished to allow for redevelopment. 
New access will be provided to the British Forces Headquarters since the proposed 
development will leave it surrounded by roads on all sides. Helicopter pads will be 
temporarily relocated during construction prior to permanent relocation at a new site. 
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1.6 

1.7 

2 

2.1 

2.2 

2.3 

2.4 

Drainage and Sewerage 

Three stormwater catchment areas will be affected by the proposed development. 
Two of these are wholly urban in nature and the third collects an element of runoff 
from the Peak. Survey results from the Central, Western and Wan Chai West Sewage 
Master Plan Study have identified significant pollution loads in one of the catchments, 
probably resulting from cross-connections between foul sewers and storm drains. A 
major expediant connection has since been rectified by the Drainage Services 
Department. Further steps to rectify this situation will be taken, in order to minimise 
contaminants being discharged into Victoria Harbour adjacent to the site. Two of the 
stormwater outfall pipes will require extension/relocation as a result of the proposed 
development. 

Sewage generated from the development will be routed to the Wan Chai West Sewage 
Screening Plant. Eventually this plant will be phased out and the sewage will be 
conveyed to the deep trunk sewers forming the Strategic Sewage Disposal Scheme for 
ultimate discharge to the Lema Channel. 

WATER QUALITY 

Due to the enclosed nature of Tamar Basin the reclamation would have no measurable 
impact on tidal discharge through Victoria Harbour or on the magnitude of water 
movements in its vicinity. For the purpose of gathering baseline information, water 
quality observations were made at six stations within the basin and five stations in 
Victoria Harbour. Parameters measured included salinity, temperature, dissolved 
oxygen, suspended solids and oxidation-reduction potential. 

Salinities measured in Victoria Harbour were all close to oceanic levels, except for the 
station nearest the sea wall, where decreased levels were probably attributable to 
nearby stormwater outfalls. These outfalls probably also accounted for the suppressed 
oxygen levels here, which were otherwise normal. Salinities within the basin were 
lower than in the Harbour, but also showed marked local'variation due to poor 
mixing of the water. This was also the case for dissolved oxygen levels within Tamar 
Basin. Water temperatures in the Harbour were normal except where proximity to 
cooling water outfalls caused a slight increase. 

Suspended solid levels for Victoria Harbour were also normal in comparison to 
existing Environmental Protection Department (EPD) monitoring data. Normal E. Coli 
concentrations were measured at all stations except for near the sea wall, where they 
were elevated due to the influence of nearby outfall pipes, and in Tamar Basin itself. 
The lower concentrations recorded inside the basin could be due to the low rate of 
water exchange with the Harbour. 

Construction of the new sea wall will involve the dredging of soft marine mud and 
may therefore cause the release of suspended solids into the water column. The 
increases in suspended solid levels of between O.OO2kgm-3 and O.Olkgm-3 are predicted 
to fall within the natural variation in concentration found in this area of between 
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2.5 

2.6 

2.7 

2.8 

O.01kgm-3 and O.04kgm-3. Therefore there is little evidence to suggest that any sensitive 
receivers would be adversely affected. Dredging and disposal activities also indirectly 
have the potential to reduce dissolved oxygen levels in the water column as a result 
of increased biological oxygen demand (BOO). However, calculations have 
demonstrated that the maximum predicted decrease in dissolved oxygen levels of 
1.02mgP would occur under most unfavourable weather conditions and assuming 
peak dredging rate. The resulting dissolved oxygen level in the water column would 
be about 4.6 mgl-I

. The impact can be mitigated by using low impact dredging 
methods, such as: water-tight sealed grab and restricted dredging rates. In addition 
a comprehensive monitoring programme will be implemented to safeguard the nearby 
water quality. Both of the above impacts are transient and of short duration. Should 
monitoring Target, Action and Trigger levels be exceeded, temporary cessation of 
dredging will be enforced. 

The release, by dredging, of other pollutants from the sediments to the water column 
is not considered to pose an adverse impact. This is because the specific range of 
physico-chemical conditions required for such a release is considered very unlikely to 
occur. The Consultants also consider that the resuspension of nutrients into the water 
column is unlikely to cause adverse impacts due to dilution factors and water current 
velocities. There is little evidence of significant losses to the water column of any 
commonly occurring trace metals under Hong Kong conditions. 

Other schemes, such as Central Reclamation Phase I, Wanchai Reclamation Phase I 
and the Western Harbour Crossing are currently under progress in Victoria Harbour. 
The proposed Central Reclamation Phase II is a very small part of the entire 
development scheme. Monitoring of the water quality parameters at the other 
dredging sites has demonstrated that they have remained within established limits. 
It can therefore be concluded that the additional contribution to cumulative impacts 
arising from Central Reclamation Phase II dredging works should not result in 
exceedance of water quality criteria. 

In the long term it is expected that the water quality of Victoria Harbour will improve 
since proposed government sewage schemes will become operational around the year 
2000. These schemes will eliminate the discharge of effluents and illegal waste water 
into stormwater drains, as is currently the case. 

A proposed monitoring programme for the baseline and compliance monitoring 
requirement has been included !n the Environmental Monitoring and Audit Manual. 
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3 WASTE ARISING 

3.1 

3.2 

3.3 

3.4 

3.5 

Marine Mud 

The area in front of the existing sea wall will require the dredging of marine 
sediments prior to construction. In accordance with the existing statutory 
requirements and guidelines a sampling of sediments was carried out in order to 
assess the levels of any contamination. Four samples, taken at different depths, were 
taken from each of 9 sites within Tamar Basin. Subsequent chemical analysis detected 
significant copper and zinc levels in the upper sediment layers, these almost certainly 
result from the ship painting and maintenance activities carried out in the basin. The 
contaminant build up has been exacerbated by the lack of water flow in and out of 
the basin. Almost all of the samples fell into the highest class of contamination 
according to prescribed criteria. 

It is proposed to leave the marine sediments of Tamar Basin in-situ and restrict 
dredging to the sea wall area in order to leave these contaminated sediments 
undisturbed. Dredging of the seawall base will generate approximately 101,000 m3 of 
material, of which 44,000 m3 will require disposal at the East Sha Chau contaminated 
mud disposal site. 

Construction Waste 

A considerable volume of waste material will arise from the demolition of existing 
buildings to the east of Tamar Basin. In order to reduce the environmental impact 
generated from disposal of the usable construction waste off-site, building debris 
arising from the demolition of the buildings should preferably be used as filling 
material within the reclamation. The Consultant believed that asbestos had not been 
previously used on the site. 

Contaminated Land 

The site has been used by vessels for over seventy years. Of the two existing 
workshops, one was substantially older and identified as having a higher potential for 
contamination. Processes carried out at both workshops used petroleum hydrocarbons, 
solvents, thinners, resins, battery acids, paints, hydrogen peroxide, mercury and finely 
divided metal wastes. Asbestos was not present, but a hazardous material storage area 
had been used to store acetylene, radioactive materials and fire fighting materials. 
Most of these materials had been removed and no evidence of significant 
contamination was detected for the hazardous material storage area. 

It is the opinion of the Consultant that the potential exists for some land 
contamination to have occurred at the site. In view of this any future building project 
proponent will need to carry out a contamination assessment in the form of sub­
surface sampling and analysis of soil and groundwater to determine the degree and 
extent of the possible contamination in order that suitable remedial action may be 
initiated if necessary. This work should be done prior to any building development 
construction activities taking place. 
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4 AIR QUALITY 

4.1 

4.2 

4.3 

4.4 

4.5 

The Air Pollution Control Ordinance (APCO) describes Air Quality Objectives (AQO) 
which stipulate acceptable average concentrations for a range of pollutants over 1 
hour, 8 hours, 24 hours and annual periods. Pollutants relevant to this particular 
study include carbon monoxide (CO), nitrogen dioxide (NO,), total suspended 
particulates (TSP) and respirable suspended particulates (RSP). Monitoring data 
produced by EPD in 1991 show that there were no exceedances of the annual average 
pollution concentrations for N02 and TSP at the monitoring station nearest to the 
proposed site. There were no exceedances for AQO levels for a set 24 hour period. 
The Consultants identified 22 buildings located around the site and within the Prince 
of Wales Barracks area which were considered sensitive to air quality impacts. 

Construction Phase 

It is considered likely that the main air quality impact during this phase will result 
from dust generation as a consequence of site preparation, demolition, excavation, 
wind erosion, vehicle movements and material transfer. As previously described, the 
three options for soureing fill material are marine based fill, contractor sourced 
material and public dump material. The last two of these options could also be 
delivered to the site by sea. In terms of air quality impacts the last two of these 
options are broadly similar, if they were to be delivered to the site by land as opposed 
to by sea, though some differences may occur as a result of the frequency and 
distribution of delivery vehicles. Impacts would be decreased if sea delivery was 
utilised. Computer modelling revealed that severe air quality impacts would be 
suffered by most of the sensitive receivers if no mitigation measures were 
implemented. The modelling also revealed that the utilisation of land sourced fill 
material would result in over twice the levels of TSP generation that marine based fill 
delivered by sea would create. 

Mitigation by means of traffic speed control, spraying of fill and watering of the site 
can substantially reduce TSP levels. This would allow total compliance with AQOs 
measured at all sensitive receivers for marine based fill. However, the utilisation of 
land based fill would still leave eight sensitive receivers exposed to TSP levels above 
the AQO for certain low wind speeds, despite mitigation. Therefore, marine based fill 
is recommended. 

TSP monitoring should take place during the construction period with stations located 
as close as practicable to the site boundary. Prior to this a baseline monitoring study 
should also be carried out in order to establish existing air quality levels. 

Operational Phase 

Impacts following development may result from traffic pollution from the new road 
network Pollutants NO", CO and RSP were investigated using the CALINE4 
dispersion model. The study revealed that concentrations of RSP are not expected to 
exceed the 24 hour AQO criteria. However, in the worst case scenario the I-hour 
concentrations for N02 during peak hour traffic would exceed their AQO at two of 
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4.6 

5 

5.1 

5.2 

5.3 

the identified buildings, namely the Admiralty Centre and the Far East Finance 
Centre. Despite this it must be noted that both of these buildings are air-conditioned, 
with fresh air intakes at podil,lm levels and therefore unacceptable air quality impact 
due to road traffic is not expected. Since all predicted impacts are based on a worst 
case scenario, they are only expected to occur very rarely in practice. Moreover, it is 
noted that mitigation of traffic sourced impacts can only take place as a result of 
decreasing individual vehicle emissions, increasing the use of public transport and 
traffic management. 

Odour Impact 

No statutory AQO exist for odour and measurements tend to be subjective. It is 
expected that malodorous gases will arise from the sewage system pumping station. 
These odours can be mitigated by means of activated carbon filters. The responsibility 
for this falls to the Drainage Services Department. 

NOISE 

Sensitive receivers will be affected by the noise generated from construction activities, 
traffic, and from helicopter movements. Impacts on the sensitive receivers were 
assessed for each of these sources, in accordance with statutory procedures and 
guidelines. 

Noise from powered mechanical equipment is not restricted during the hours 0700-
1900 except on Sundays and public holidays. However, a non-statutory limit of 
75dB(A) is often adopted where practical. Traffic noise and helicopter noise nuisance 
are not provided for by legislation, though the Hong Kong Planning Standards and 
Guidelines (HKPSG) recommend maximum permissible limits. 

Construction Phase 

Ten noise sensitive receivers were identified which are currently subject to existing 
traffic noise of greater than 70 dB(A). The noise assessment took account of all three 
fill material source options. Calculations showed a maximum noise level of 87 dB(A) 
may be experienced by parts of the Prince of Wales Building during the construction 
phase, though this does not take into account the mitigating effects of site screening 
and the use of marine based fill material. For, mitigation purposes the current Noise 
Control Ordinance and subsidiary regulations should be strictly complied with during 
the construction phase, and construction noise permits should be obtained if 
construction is continued outside day time hours. Mitigation should also include the 
muffling and screening of stationary plant, erecting screens of practical height around 
the site and management of on-site traffic movements. A regular schedule of 
monitoring should also be instigated. 

5.4 Traffic Noise 

Road traffic noise assessment indicated that most of the sensitive facades in the 
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5.5 

5.6 

6 

6.1 

6.2 

6.3 

vicinity of the proposed development were subject to external facade noise levels in 
excess of 70 dB(A). Predicted traffic flows (and hence noise levels) for the design years 
will be lower than existing levels. Therefore, future traffic noise would not cause any 
additional noise impacts. 

Helicopter Noise 

An assessment of helicopter noise indicated that maximum noise levels at some of the 
sensitive facades close to the proposed helipad sites may exceed HKPSG limits. 
However, the relocated helipads during the intermediate and final stages will not 
cause any additional impact on the receivers (Figure 2). Mitigation measures are 
limited, and would rely on changes to the helipad operations. 

With the exception of part of the Prince of Wales Barracks all identified noise sensitive 
receivers possess quality glazing and central air conditioning such that they are less 
sensitive to any additional noise impacts, if any. Future buildings should incorporate 
noise mitigation measures into their design. 

CONCLUSIONS 

Water Quality 

The planned reclamation is not predicted to affect tidal water movements, and overall 
water quality will remain within acceptable limits. Generated sewage will be 
discharged via the Wanchai West Screening Plant and then to the sewer outfall 
diffusers. The increased discharge into Victoria Harbour is only expected to affect 
water quality locally. Eventually sewage will be conveyed to the deep trunk sewers 
of the Strategic Sewage Disposal Scheme. 

Construction of the new sea wall will require the dredging of marine mud which 
could locally increase the suspended solid concentrations in the water column. 
However, the employment of appropriate dredging practice is expected to restrict the 
increase in suspended solid concentrations to between O.OOZkg m-' and 0.01kg m-' 
above background levels, and the resulting total concentrations are still expected fo 
fall within 0.01kgm-' and O.04kgm-', which is the natural variation in concentration 
found in this area. The predicted decrease of dissolved oxygen by 1.02 mgI-' to 4.6 
mgI-', resulting from increased biological oxygen demand, is considered acceptable. 
A monitoring and audit programme will be carried out during the dredging works to 
confirm this and to control the works to minimise the water quality impacts. Should 
Target, Action and Trigger levels be exceeded, temporary cessation of dredging will 
be enforced. 

Waste Arising 

The demolition of existing buildings, the existing sea wall and general construction 
activities will all generate waste. It is recommended that all suitable construction waste 
arising from the demolition will be utilised on site in order to minimise further 
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6.4 

6.5 

6.6 

environmental consequences resulting from off site disposal. 

Approximately 44% of dredged material removed for sea wall construction will be 
suitable only for Contained Disposal at East Sha Chau. Dredging activities will be 
regulated by control performance specifications and a monitoring and audit 
programme. 

Air Quality 

Dust levels at some sensitive receivers will be high during the construction phase. In 
practice these impacts are not considered likely to cause adverse impact upon the 
sensitive receivers. This is because with dust suppression techniques, the use of fill 
delivered by sea and with existing good quality glazing and air-conditioning at 
sensitive receivers will all combine to mitigate the effects. Impacts resulting from NOz 
and RSP levels generated from future traffic levels will be within Air Quality 
Objectives. 

Potential odour impacts arising from the sewage system pumping station will meet 
current EPD requirements by means of activated carbon filters. 

6.7 Noise 

6.8 

During construction a maximum level of 87 dB(A) would be experienced at the 
external facade by some sensitive receivers if land sourced fill material is used. 
However, this may be reduced to 84 dB(A) if the fill materials are delivered to the 
reclamation site by sea transport, which would include marine sand and land sourced 
materials delivered to the reclamation site by barge. Good quality glazing and central 
air conditioning will minimise the noise disturbance at'most of the sensitive receivers. 
Moreover, further mitigation at source such as the use of muffling, screening of 
stationary plant and erecting screens of practical height will further attenuate the 
construction noise impact. Future vehicle and helicopter traffic noise should not 
exceed existing levels. New buildings may require inherent noise mitigation designs. 

General 

The Consultants conclude that the use of fill delivered by sea will cause less adverse 
environmental impacts in terms of air quality, water quality and noise nuisance than 
the land based fill material options due to the decrease in truck movements and 
material transfer. 
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