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Section 1: The physical effects
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Introduction
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The Kaikōura earthquake
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L&MB.&W?7#,),&,7)#$:(78,Y&7%<&#$,&,7)#$:(78,&'DD()),<
"%&7%&7),7&'+&?,>>U8%'?%&$"=$&*,"*1"D&$7T7)<3B&/,0,)#$,>,**@
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#$,&+7(>#*&;)'<(D,<&7&$"=$>A&07)"72>,&=)'(%<&<,+')17#"'%
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The 2016 Mw 7.8 Kaikōura earthquake and
tectonic deformation of the Kaikōura coastline
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V"=$?7A&-&>"1"#"%=&7DD,**&#'&#$,&7++,D#,<&7),7*B

l7)>A&),D'%%7"**7%D,&+>"=$#*&7>'%=&#$,&D'7*#&<"<&%'#&),0,7>
%'#72>,&,0"<,%D,&'+&#*(%71"&"%(%<7#"'%@&7>#$'(=$
D'%*"<,)72>,&D'7*#7>&(;>"+#&?7*&,0"<,%#B&^"8,?"*,@&#$,),&?,),
%'&"%"#"7>&),;')#*&+)'1&D'7*#7>&D'11(%"#",*&'+&#*(%71"
"%(%<7#"'%&7%<&"%<,,<&#$,&D'7*#7>&(;>"+#&;)'0"<,<&*'1,
71'(%#&'+&;)'#,D#"'%B&V'?,0,)@&>7#,)&=)'(%<&*()0,A*
),0,7>,<&,0"<,%D,&'+&"%(%<7#"'%&'+&*,0,)7>&2,7D$,*&7%<
)"0,)&07>>,A*&"%&f7)'&7%<&[''*,&a7A.&X*,,&H"=(),&-&+')&7
*(117)A&'+&)(%(;&$,"=$#*YB

Little Pigeon Bay
f%&L'%<7A&7+#,)%''%&X-.&/'0,12,)&34-5Y&7&),;')#&?7*
),D,"0,<&#$)'(=$&#$,&:2(#+,*2'(*2&1(7++&%,?*;7;,)&#$7#&7%
$"*#')"D&D'##7=,&"%&^"##>,&S"=,'%&a7A@&7&*17>>@&+(%%,>U*$7;,<
27A&'%&#$,&%')#$,)%&*"<,&'+&a7%8*&S,%"%*(>7&X*,,&H"=(),&-Y@
$7<&2,,%&*,0,),>A&<717=,<&2A&#$,&#*(%71"B&C"%D,&#$"*&?7*
#$,&'%>A&D'%+")1,<&),;')#&'+&#*(%71"&"%(%<7#"'%@&),*,7)D$
,++')#*&?,),&+'D(**,<&"%&#$7#&7),7B&L(>#";>,&#,71*&'+
),*,7)D$,)*&0"*"#,<&#$,&*"#,&'%&*,0,)7>&'DD7*"'%*&7+#,)&#$,
,0,%#&7%<&<,#,)1"%,<&#$7#&#$,&;)"17)A&D7(*,*&'+&<717=,
?,),&(;>"+#&+')D,*@&<,2)"*&"1;7D#*@&7%<&*,<"1,%#&<,;'*"#"'%B

i;>"+#&+')D,*&D'1;>,#,>A&),1'0,<&#$,&0,)7%<7&7>'%=&#$,
?,*#,)%&*"<,&'+&#$,&D'##7=,@&7%<&;7)#&'+&#$,&%')#$,)%&0,)7%<7
X#$"*&?7*&%,0,)&),D'0,),<YB&I$,&?,*#,)%&,%<&'+&#$,&D'##7=,
?7*&7>*'&>"+#,<&7;;)'J"17#,>A&P&D1&+)'1&"#*&+'(%<7#"'%*B
_,2)"*&"1;7D#*&<,*#)'A,<&0,)7%<7&;'*#*&'%&#$,&*,7?7)<
*"<,&'+&#$,&D'##7=,@&),1'0,<&#$,&+)'%#&<'')@&7%<&<"*;>7D,<
*,0,)7>&'+&#$,&?7>>*&"%?7)<*B&I$,&17J"1(1&?7>>&<"*;>7D,1,%#
<(,&#'&<,2)"*&"1;7D#&?7*&7;;)'J"17#,>A&M4&D1&7<K7D,%#&#'
#$,&+)'%#&<'')B&I$,&#*(%71"&<,;'*"#,<&*,<"1,%#&'%&#$,
+>'')&'+&,0,)A&)''1&'+&#$,&D'##7=,@&?"#$&+"%,)&17#,)"7>
;>7*#,),<&'%&#$,&?7>>*&;)'0"<"%=&7&D>,7)&"%<"D7#"'%&'+&"%#,)%7>

=#>'(7)D3)Q".)&/),+'5"<#)#5'5F",#&5)-#57+W).&#5,
<7"+'(7<75,+)&/)<#5#<'<),+'5"<#)#5'5F",#&5)27#>2,+Z
(7-",#97),&)6\e4BC?D)"5F)/-&A)#5F#*",&()F#(7*,#&5+)0H-'7)"+
#5/7((7F)'.('+2)"5F)(7F)#5/7((7F)H"*$A"+28I)=#>'(7
(7.(&F'*7F)/(&<)J"57)7,)"-IV

"%(%<7#"'%&X7%<n')&*;>7*$Y&>,0,>*B&I$,&#*(%71"&*()=,
;,%,#)7#,<&"%>7%<&*'1,&-P4&1&+)'1&#$,&*$'),>"%,&Xb-44&1
;7*#&#$,&D'##7=,&"#*,>+Y&7%<&),7D$,<&7&17J"1(1&,>,07#"'%
'+&RBM&1&72'0,&/Fk_34-5&X*,,&H"=(),&5Y&7%<&,*#"17#,<&7*
RB3&1&72'0,&#$,&*,7&>,0,>&7#&#$,&#"1,&'+&?70,&7))"07>&X*,,
H"=(),&-YB&H')#(%7#,>A@&%'&'%,&?7*&*#7A"%=&7#&#$,&D'##7=,&7#
#$,&#"1,&'+&#$,&#*(%71"&7*&#$,&>,0,>&'+&<717=,&'DD())"%=
#$,),&D'(><&0,)A&?,>>&$70,&D7(*,<&*,)"'(*&"%K()",*&')&<,7#$*B

Oaro, Kaikōura and northward
\%&#$,&?,,8*&+'>>'?"%=&#$,&,7)#$:(78,@&#,71*&D'%<(D#"%=
*()0,A*&'+&D'7*#7>&(;>"+#&7>'%=&#$,&%')#$,)%&67"89'()7&D'7*#
?,),&7>*'&72>,&#'&'2*,)0,&7%<&1,7*(),&#*(%71"&"%(%<7#"'%
,++,D#*B&I'&#$,&%')#$&'+&/,,<>,*&S'"%#@&#*(%71"&)(%(;&?7*
1,7*(),<&7#&RBP&#'&.BP&1&72'0,&*,7&>,0,>&7#&#$,&#"1,&'+&#$,
#*(%71"B&f%&#$,&67"89'()7&S,%"%*(>7&"#*,>+@&),*,7)D$,)*&+'(%<
,0"<,%D,&'+&#*(%71"&)(%(;&'+&RBR&1B&f%&#$,&*'(#$&*"<,&'+
#$,&;,%"%*(>7@&>'D7>&),*"<,%#*&'2*,)0,<&j#$,&*,7&)(*$"%=&'++
#$,&*$'),&;>7#+')1*&"11,<"7#,>A&7+#,)&#$,&,7)#$:(78,G@
?$"D$&?7*&+'>>'?,<&*'1,#"1,&>7#,)&2A&#$,&*,7&j;(*$"%=
27D8&"%#'&#$,&17)"%7&7%<&)"*"%=&#'&7&>,0,>&,:("07>,%#&#'&#$,
#';&'+&#$,&2'7#&)71;GB

H()#$,)&#'&#$,&*'(#$&7#&Z">,AG*&^''8'(#&7%<&S7"7&S'"%#@
,0"<,%D,&*(==,*#,<&#*(%71"&)(%(;&'+&-B]&#'&3B5&1&),>7#"0,
#'&#$,&#"<,&7#&#$,&#"1,&'+&#$,&#*(%71"B&W#&[''*,&a7A@&#$,
,++,D#*&'+&#*(%71"&"%(%<7#"'%&?,),&,0"<,%#&?,,8*&7+#,)&#$,
,7)#$:(78,&?"#$&17)"%,&<,2)"*&*D7##,),<&?,>>&72'0,&#$,
$"=$&#"<,&7%<&*#')1&2,)1&>,0,>*&?"#$&17J"1(1&#*(%71"
)(%(;&$,"=$#*&1,7*(),<&7#&PBP&#'&5B]&1&72'0,&#$,&*,7&>,0,>
7#&#$,&#"1,&'+&#$,&#*(%71"&7))"07>B

N
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=#>'(7)V3)P5".+2&,+)&/),+'5"<#)A"97).(&.">",#&5)+2&A#5>),27)A"97)/(&5,).(&.">",#5>)+&',2),&A"(F+),27)5&(,2O/"*#5>)*&"+,
&/),27)M"5$+)175#5+'-"I)L"(<7()*&-&'(+)#5F#*",7)2#>27(),+'5"<#)"<.-#,'F7+I

Q'%#"%("%=&*'(#$&#'&f7)'@&>'D7>&),*"<,%#*&%'#,<&#*(%71"
,++,D#*&*(D$&7*&17)"%,&<,2)"*&*D7##,),<&7>'%=&#$,&)7">?7A
,127%81,%#@&7%<&*(2U#"<7>&+>')7&7%<&+7(%7&*D7##,),<&"%>7%<
(;&#$,&)"0,)&07>>,AB&Z,*,7)D$&#,71*&1,7*(),<&#$,&"%>7%<
,J#,%#&'+&#$,&#*(%71"&7#&'0,)&3P4&1&7%<&#$,&17J"1(1
)(%(;&$,"=$#&7#&#$,&2,7D$&'+&.BP&#'&PBR&1&72'0,&*,7&>,0,>
7#&#$,&#"1,&'+&#$,&#*(%71"&7))"07>B

Modelling the tsunami
I$,&D'1;>,J&)(;#(),&;7##,)%&7%<&*(2*,:(,%#&D'7*#7>&7%<
*,7+>'')&<,+')17#"'%&D7(*,<&2A&#$,&67"89'()7&,7)#$:(78,
;),*,%#&D$7>>,%=,*&+')&7DD()7#,&<,#7">,<&1'<,>>"%=&'+&#$"*
,0,%#B&\%<,,<@&#$,&"%"#"7>&;(2>"*$,<&7##,1;#*&#'&(*,&<,#7">,<
+7(>#&)(;#(),&1'<,>*&7*&#$,&"%;(#&#'&#*(%71"&;)';7=7#"'%
1'<,>*&A",><,<&;'')&),*(>#*&?"#$&),=7)<*&#'&#*(%71"
71;>"#(<,*PB&^7#,)&*#(<",*@&*(D$&7*&a7"&,#&7>B5@&;)'<(D,<
1(D$&2,##,)&+"#*&2,#?,,%&1,7*(),<&7%<&1'<,>>,<
17),'=)71*&X*,7&>,0,>&#"1,&*,)",*YB&V'?,0,)@&#$7#&*#(<A
),>",<&'%&#$,&"%D>(*"'%&'+&*"=%"+"D7%#&D'*,"*1"D&*>";&'%&#$,
*(2<(D#"'%&T'%,&"%#,)+7D,&#'&7D$",0,&#$'*,&),*(>#*h&A,#&#$,),
),17"%*&D'%*"<,)72>,&<,27#,&7*&#'&$'?&1(D$&,%,)=A&?7*
),>,7*,<&#$)'(=$&*>";&<,,;&'%&#$,&*(2<(D#"'%&T'%,&7*
';;'*,<&#'&*$7>>'?,)&D)(*#7>&+7(>#B

_,#7">*&'+&#$,&#*(%71"&*'()D,&1,D$7%"*1&%'#?"#$*#7%<"%=@
"#&"*&D>,7)&#$,&#*(%71"&?7*&=,%,)7#,<&2A&1(>#";>,&7),7*&'+
>'D7>"*,<&(;>"+#&'DD())"%=&;)"17)">A&'%&*#,,;>A&<";;"%=@
),>7#"0,>A&*$7>>'?&+7(>#*&)(%%"%=&7>'%=&#$,&D'7*#>"%,&#'&#$,
%')#$&'+&67"89'()7B&W*&<"*D(**,<&72'0,&7%<&*$'?%&"%&H"=(),
3@&#$"*&),*(>#*&"%&#*(%71"&,%,)=A&2,"%=&)7<"7#,<&;)"17)">A
'++*$'),&+)'1&#$,&*'()D,&),="'%&?"#$&,<=,&?70,&;)';7=7#"%=
>7#,)7>>A&%')#$&7%<&*'(#$&7>'%=&#$,&D'7*#B&I$"*&>7#,)7>>A
;)';7=7#"%=&?70,&+)'%#&X*,,&H"=(),&MY&<"),D#>A&"1;7D#,<&#$,
%')#$U+7D"%=&*$'),*&'+&a7%8*&S,%"%*(>7&D'%#)"2(#"%=&#'&#$,
),>7#"0,>A&>7)=,&#*(%71"&$,"=$#*&'2*,)0,<&#$,),B

_,#7">,<&$A<)'<A%71"D&1'<,>>"%=&'+&#$,&#*(%71"&"%(%<7#"'%
7#&^"##>,&S"=,'%&a7A&?7*&;),*,%#,<&"%&^7%,&,#&7>BM&Z7#$,)
#$7%&1'<,>>"%=&#$,&#*(%71"&+)'1&#$,&*'()D,@&#$,")&7;;)'7D$
(*,<&#$,&1,7*(),<&*,7&>,0,>&=7(=,&),D')<&+)'1&C(1%,)
V,7<&7*&#$,&+')D"%=&#"1,&*,)",*&#'&#$,")&1'<,>B&I$"*&7;;)'7D$
7DD()7#,>A&),;)'<(D,<&#$,&'2*,)0,<&"%(%<7#"'%&7%<
*(==,*#,<&#$7#&#$,&"%(%<7#"%=&7%<&<717="%=&*()=,*&7#&^"##>,

S"=,'%&a7A&>"8,>A&'DD()),<&<()"%=&#$,&"%"#"7>&#*(%71"&?70,*
7%<&?,),&71;>"+",<&2A&#$,&*,>,D#"0,&),*'%7%D,&'+&#$,&27A
"#*,>+&E&7&+()#$,)&),1"%<,)&'+&#$,&,++,D#&'+&>'D7>&#';'=)7;$A
'%&#*(%71"&)(%(;&$,"=$#*B

The bigger picture
I$,&17J"1(1&),D')<,<&#*(%71"&71;>"#(<,&7#&67"89'()7&?7*
3BP&1&X.&1&#)'(=$U#'U;,78Y&7%<&"#&D7(*,<&)(%(;&$,"=$#*&(;
#'&5B]&1B&Z(%(;&$,"=$#*&07)",<&=),7#>A&7>'%=&#$,&D'7*#&<(,
#'&#$,&D'1;>,J&%7#(),&'+&#$,&+7(>#&)(;#(),&7%<&#$,&<,#7">*
'+&#$,&D'7*#7>&#';'=)7;$AB&\%(%<7#"'%&),7D$,<&-44U3P4&1
"%>7%<&(;&*'1,&)"0,)&+>7#*B&!70,*&+)'1&#$,&#*(%71"&?,),
'2*,)0,<&7#&*,7&>,0,>&=7(=,*&+)'1&a7%8*&S,%"%*(>7&"%&#$,
*'(#$&#'&l7*#&Q7;,&"%&#$,&%')#$&7%<&*,7&>,0,>&<"*#()27%D,*
>7*#,<&'0,)&-3&$'()*&7+#,)&#$,&,7)#$:(78,B

I$"*&,0,%#&$"=$>"=$#,<&17%A&"**(,*&7%<&*$')#D'1"%=*&"%
/,?&F,7>7%<G*&#*(%71"&;),;7),<%,**&+')&>'D7>&*'()D,&,0,%#*B
_(,&#'&#$,&(%(*(7>&%7#(),&'+&#$"*&,7)#$:(78,&7%<&#$,&+7D#
#$7#&#$7#&,;"D,%#),&?7*&>'D7#,<&'%&>7%<&7%<&*'1,&-P4&81
+)'1&#$,&#*(%71"&*'()D,&7),7@&"#&?7*&%'#&"11,<"7#,>A&,0"<,%#
#$7#&7&#*(%71"&?'(><&2,&=,%,)7#,<B&I$"*&>,<&#'&(%D,)#7"%#A
71'%=*#&#*(%71"&,J;,)#*&7%<&D"0">&<,+,%D,&'++"D"7>*B

i>#"17#,>A@&D'%+")17#"'%&#$7#&7&#*(%71"&$7<&2,,%&=,%,)7#,<
D71,&*'1,&.4&1"%(#,*&7+#,)&#$,&,7)#$:(78,&?$,%&<7#7
+)'1&#$,&67"89'()7&*,7&>,0,>&=7(=,&?7*&0",?,<&'%&7%
"%#,)%7#"'%7>&?,2*"#,B

I$7#&#$,&/,?&F,7>7%<&#*(%71"&),*,7)D$&7%<&,1,)=,%DA
),*;'%*,&D'11(%"#A&<',*&%'#&$70,&"11,<"7#,&7%<&,7*A
7DD,**&#'&),7>U#"1,&*,7&>,0,>&=7(=,&<7#7&),17"%*&7&17K')
*$')#D'1"%=&"%&'()&#*(%71"&),*;'%*,&D7;7D"#A&7%<&'%,
?$"D$&D'(><&,7*">A&2,&),1,<",<B&!$">,&#*(%71"&?7#,)&>,0,>
<7#7&"*&707">72>,&"%&),7>U#"1,&#$)'(=$&#$,&[,'/,#&?,2*"#,
X$##;*mnn???B=,'%,#B')=B%Tn#*(%71"Y@&#$,&0"*(7>"*7#"'%&'+
#$"*&<7#7&"*&'+&;'')&:(7>"#A&7%<&(%*("#72>,&+')&:(7%#"#7#"0,
7**,**1,%#*&'+&#*(%71"&7D#"0"#AB&XW%&,J71;>,&'+&#$,&=)7;$"D7>
'(#;(#&'+&#$,&#*(%71"&=7(=,&%,#?')8&7*&"#&,J"*#*&%'?&"*
;),*,%#,<&"%&H"=(),&-&'+&L7)"'%&CD$',%+,><G*&7)#"D>,&"%&#$"*
;(2>"D7#"'%BY

I$"*&,0,%#&7>*'&$"=$>"=$#*&#$,&),="'%7>&*'()D,&#*(%71"&$7T7)<
+')&#$,&Q$7#$71&\*>7%<*&+)'1&#*(%71"*&=,%,)7#,<&7>'%=&#$,
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V"8()7%="&*(2<(D#"'%&T'%,B&W*&*$'?%&"%&H"=(),&3@&#$,&2(>8
'+&#$,&#*(%71"&,%,)=A&"*&)7<"7#,<&;,);,%<"D(>7)&#'&#$,
D'7*#>"%,&'(#&"%&#'&#$,&S7D"+"D&fD,7%B&W>#$'(=$&#$,&17"%
2,71&'+&#*(%71"&,%,)=A&?7*&<"),D#,<&#'&#$,&*'(#$&'+&#$,
Q$7#$71&\*>7%<*@&?70,&,%,)=A&?7*&#)7;;,<&'%&#$,&Q$7#$71
Z"*,&7%<&D'%#)"2(#,<&#'&#$,&#*(%71"&,++,D#*&'2*,)0,<&#$,),B
H()#$,)1'),@&+(#(),&)(;#(),*&#'&#$,&%')#$@&;7)#"D(>7)>A&7>'%=
#$,&!7")7)7;7&')&V7?8,G*&a7A&D'7*#*@&?'(><&$70,&#$,")
#*(%71"&,%,)=A&7"1,<&<"),D#>A&7#&#$,&"*>7%<*B

I$"*&(%+')#(%7#,&;$,%'1,%'%&'DD()),<&'%&Z'2"%*'%&Q)(*',
\*>7%<&>'D7#,<&'++*$'),&'+&D,%#)7>&Q$">,&<()"%=&#$,&#*(%71"
'+&34-4NB&\%&#$7#&,0,%#@&#$,&,7)#$:(78,&7>'%=&#$,&Q$">,7%
17"%>7%<&D'7*#&<"*)(;#,<&D'11(%"D7#"'%&#'&#$,&'++*$'),
"*>7%<*&;),0,%#"%=&#*(%71"&?7)%"%=*&+)'1&),7D$"%=&#$,
;,';>,&#$,),B&I$,&#*(%71"&7))"0,<&>,**&#$7%&'%,&$'()&7+#,)
#$,&,7)#$:(78,&?"#$&17J"1(1&)(%(;&'+&1'),&#$7%&-N&1
D7(*"%=&-N&+7#7>"#",*&'%&#$,&"*>7%<B

/,?&F,7>7%<&?7*&>(D8A&#$"*&#"1,&7*&#$,&67"89'()7&#*(%71"
D7(*,<&1"%"17>&<717=,@&"%&;7)#&2,D7(*,&#$,&D'7*#7>&(;>"+#
<(,&#'&#$,&,7)#$:(78,&;)'#,D#,<&67"89'()7&#'?%*$";&7%<
#$,&*())'(%<"%=&),="'%&7%<&7>*'&2,D7(*,@&"%&1'*#&;>7D,*@
#$,&>7)=,*#&?70,*&7))"0,<&7#&>'?U&#'&1"<U#"<,B

/,0,)#$,>,**@&#$"*&,0,%#&*,)0,*&7*&7&),1"%<,)&'+&#$,&;'?,)
#$7#&#*(%71"*&D7%&$70,&7%<&#$,&%,,<&+')&"1;)'0,<
(%<,)*#7%<"%=&7%<&;),;7),<%,**B
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Kaikōura earthquake and turbidity currents
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Section 2: Impacts on the ecological,
social & built environment
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Civil Defence response to the Kaikōura-Hurunui
earthquake and tsunami
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Evaluation of the tsunami response
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Landslide reconnaissance
>+'#&*%'+)6//&#$$&/)+%-+B&/%6/%("+%A6'/#/B%46**6?#/B%("+
+&'("<0&8+%&/,%<0#)8*1%'+2+&*+,%+E(+/$#2+%*&/,$*#,#/B
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'&#*?&1@%)0((#/B%644%&))+$$%(6%7&#8960'&%4'6A%-6("%("+%/6'("
&/,%("+%$60("=%N0'("+'%'+)6//&#$$&/)+%)6/4#'A+,%("&(%&/
&'+&%64%I@gKK%8AG%#/%/6'("+'/%;0'0/0#%&/,%7&#8960'&%"&,

$044+'+,%$+2+'+%,&A&B+%&/,%("+%(6(&*%&'+&%64%*&/,$*#,#/B
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)6/)*0,+,%("+'+%?+'+%TGK@KKK%*&/,$*#,+$%?#("%&'+&$
f%FKK%AG=%^"#*+%("+'+%?+'+%A&/1%A6'+%*&/,$*#,+$%&*6/B
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-++/%Fa@KKK%*&/,$*#,+$%A&55+,%?#("%&'+&$%64%FK%AG%6'
*&'B+'J=

Landslides and road access
!"+%]+?%e+&*&/,%!'&/$56'(%>B+/)1%R]e!>S%+A5*61+,
B+6(+)"/#)&*%+E5+'($%(6%,+(+'A#/+%("+%+E(+/(%64%*&/,$*#,+$
&44+)(#/B%6'%("'+&(+/#/B%("+%$(&(+%"#B"?&1%/+(?6'8%&/,
&$$+$$%("+%+&$#+$(%?&1%64%'+:+$(&-*#$"#/B%&%'60(+%#/(6
7&#8960'&=%>+'#&*%'+)6//&#$$&/)+%)6/4#'A+,%("&(%,0+%(6%("+
*6)&(#6/@%/0A-+'%&/,%$#D+%64%*&/,$*#,+$@%("+%-+$(%65(#6/%46'
&))+$$#/B%7&#8960'&%?&$%(6%65+/%05%W(&(+%;#B"?&1%RW;S%UK
R("+%#/*&/,%'6&,S%'&("+'%("&/%('1#/B%(6%)*+&'%W;F%&*6/B%("+
)6&$(=%^6'8%-+B&/%6/%)*+&'#/B%("+%#/*&/,%'60(+%&/,%-1%Fg
]62+A-+'@%("+%'6&,%?&$%5&$$&-*+@%&*("60B"%(+/060$@%?#("
$*#5$%&-62+%&/,%-+*6?%("+%'6&,%&/,%,&A&B+%(6%)0*2+'($%&/,
-'#,B+$=%C/%Fa%]62+A-+'@%&%)&'&2&/%64%]+?%e+&*&/,%>'A1
2+"#)*+$%)&''1#/B%+$$+/(#&*%$055*#+$%'+&)"+,%7&#8960'&=%C/
GF%]62+A-+'%(?6%+$)6'(+,%)6/261$%&**6?+,%'+$#,+/($%&/,
$+'2#)+%2+"#)*+$%("'60B"%(6%P(%Y146',%&/,%/+&'-1%#$6*&(+,
4&'A$%&/,%"60$+$=%>))+$$%-1%;0'0/0#%'+$#,+/($%(6%("+#'
"6A+$%&/,%-1%("+%&'A1%(6%7&#8960'&%'+A&#/+,%$0-b+)(%(6
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6/%GJ%]62+A-+'=%!"#$%?&$%)&'+40**1%)6/('6**+,%?#("%("+
'6&,%65+/%46'%6/*1%&%(?6%"60'%?#/,6?%&/,%Z/6%$(655#/B@
/6%(0'/#/B%-&)8[%'0*+$%#/%5*&)+=%C/%Ga%]62+A-+'%("+%#/*&/,
'6&,%?&$%"&/,+,%-&)8%-1%.3OP%(6%]e!>@%&/,%6/%F\("
3+)+A-+'%#(%'+65+/+,%(6%("+%50-*#)=
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Landslide dams
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Seal management during
reconstruction work
Jo Gould and Manea Sweeney
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Social recovery evolves into business
as usual
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Linking communities
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Reconnecting a fractured community
By Lucy Brake
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The Harbour reopens – Ngāi
Tahu’s perspective
By Kaituhi Deborah Nation
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Section 3: Longer-term response
& rehabilitation
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The transport infrastructure recovery: Moving
mountains to reconnect communities

By Manea Sweeney, Richard Reinen-Hamill, Tony Fairclough,
Steve Procter, Daniel Headifen and Deborah Diaz
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-"#$2#-@*,(?$7-$@&1$-"#$4',1-$-'=#$-"#$G\$!,&213*,-$M<#25>;
%'@'N&'8$&2/$5*21-,+5-'*2$4',=1$U*@2#,$G#@$\#&8&2/;$]+8-*2
B*<&2;$BQP$O*21-,+5-'*2$&2/$B'<<'21$5*88&:*,&-#/$*2$1+5"
&$15&8#?$!"#$FGH$,#3&',1$,#3,#1#2-#/$-"#$8&,<#1-$,&'8
5*21-,+5-'*2$#44*,-$'2$-"#$6*+-"$718&2/$1'25#$^*,8/$^&,$77?

!"#$,#5*0#,>$&88'&25#$1*+<"-$-*$=#,<#$-"#$(2*@8#/<#$*4
8*5&8$5*2-,&5-*,1$@'-"$,#1*+,5#1$4,*=$&88$*0#,$G#@$\#&8&2/?
U+,'2<$VSCW;$-"#$GO!7N$-#&=$<,#@$-*$CWSS$3#*38#$4,*=
*0#,$CSS$*,<&2'1&-'*21?$!#=3*,&,>$&55*==*/&-'*2$4&5'8'-'#1
@#,#$:+'8-$&-$-",##$8*5&-'*21$&8*2<$-"#$5*&1-;$'258+/'2<$&
3,#4&:,'5&-#/$0'88&<#$4*,$RSS$3#*38#$'2$%&'()*+,&$-*@21"'3?
!"#$3,*J#5-$'258+/#/$#8#=#2-1$*4$1*5'&8$'2-#<,&-'*2$@'-"

!"#$%&'()*%+#$,%-'.)/01"2,
34*')'5%&6789:
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8*5&8$5*==+2'-'#1;$3,*0'/'2<$*33*,-+2'-'#1$4*,$8*5&8$1+338'#,1
&2/$#=38*>=#2-$'2$*,/#,$-*$5*+2-#,&5-$-"#$#&,-".+&(#91
2#<&-'0#$#5*2*='5$'=3&5-1?

Vertical earthworks
M:*+-$_S$8&2/18'/#1$:8*5(#/$6BC$&2/$-"#$FGH$:#-@##2$-"#
5*&1-&8$1#--8#=#2-1$*4$$)A&,*$&2/$O8&,#25#?$P#4*,#
5*21-,+5-'*2$5*+8/$:#<'2$'2$#&,2#1-;$=*+2-&'21$2##/#/$-*
:#$=*0#/$&2/$+21-&:8#$"'881'/#1$=&/#$1&4#?$!"#$2&,,*@$,&'8
&2/$,*&/$-,&213*,-$5*,,'/*,;$@'2/'2<$8'(#$&$,'::*2$:#-@##2
=*+2-&'21$&2/$-"#$1#&;$5*=3*+2/#/$5*=38#L'-'#1?

Q0#2$&1$"#8'5*3-#,1$&2/$2&0&8$1"'31$/#8'0#,#/$#=#,<#25>
1+338'#1$&2/$#0&5+&-#/$-*+,'1-1$'2$-"#$#&,-".+&(#91
&4-#,=&-";$@*,($-*$,#I#1-&:8'1"$,*&/$&55#11$-*$%&'()*+,&$@&1
+2/#,@&>?$!#=3*,&,>$4*,/1$*,$:&'8#>$:,'/<#1$@#,#$:+'8-
&5,*11$1-,#&=1$&2/$,'0#,1?$6=&88#,$18'31$@#,#$58#&,#/;$&2/
-#=3*,&,>$-,&5(1$5*21-,+5-#/$&,*+2/$8&,<#,$8&2/18'/#1?$A2
-"#$%&'()*+,&$728&2/$N*&/;$2#@$1@'-5":&5(1$@#,#$5+-$'2-*
1-##3$"'881'/#1$@"#,#$-"#$,*&/$"&/$5*=38#-#8>$4&88#2$&@&>?

^'-"'2$1'L$@##(1$*4$-"#$=&'2$#&,-".+&(#;$-"#$G\$!,&213*,-
M<#25>$*3#2#/$-"#$,*&/1$1*+-"$&2/$'28&2/$*4$%&'()*+,&$`
#0#2$'4$*28>$*2#$8&2#$*4$-,&44'5$5*+8/$<#-$,*+2/$1*=#$*4$-"#
8&2/18'/#1;$@"'5"$@#,#$5*21-&2-8>$=*2'-*,#/$4*,$=*0#=#2-?
!#2$=&11'0#$8&2/18'/#1$2*,-"$*4$%&'()*+,&$@*+8/$-&(#$CS
=*2-"1$-*$58#&,?

!&5(8'2<$-"#$8&,<#1-$8&2/18'/#1;$1*=#$+3$-*$RSS$=$"'<";
'20*80#/$"#8'5*3-#,1$/,*33'2<$=*21**2$:+5(#-1$*4$1#&$@&-#,
*2$-"#$18*3#1$-*$@&1"$/*@2$8**1#$,*5(1$&2/$/',-?$M:1#'8#,1
+1#/$3'5($&L#1$&2/$5,*@:&,1;$*,$3+=31$&2/$&',:&<1;$-*
/'18*/<#$8&,<#$:*+8/#,1?$74$&2>$3&,-'5+8&,$:*+8/#,$5*+8/$2*-
:#$=*0#/;$#L38*1'0#1$@#,#$/#38*>#/?$!"#$&'=$@&1$-*$58#&,
-"#$"'881'/#1$:&5($-*@&,/1$1-&:8#$<,*+2/$*,$:#/,*5(;$=&('2<
'-$1&4#$4*,$5,#@1$-*$@*,($:#8*@$-"#$18*3#1$&2/$'=3,*0#$-"#
-,&213*,-$5*,,'/*,91$8*2<I-#,=$1&4#->?

a2I,#=#/'&-#/$#&,-".+&(#I-,'<<#,#/$8&2/18'/#1$#L"':'-#/
*2<*'2<$'21-&:'8'->$'2$"#&0>$@#&-"#,;$&2/$VSCW$@&1$&
3&,-'5+8&,8>$@#-$>#&,$4*,$-"#$/'1-,'5-?$M//'-'*2&8$,&'24&88I
-,'<<#,#/$18'31$&2/$8&2/18'/#1$2##/#/$-*$:#$58#&,#/
,#3#&-#/8>?$]*,$#L&=38#;$&$8&2/18'/#$&-$-"#$1*+-"#,2$#2/$*4
B&84$F**2$P&>;$&33,*L'=&-#8>$VS$(=$2*,-"$*4$%&'()*+,&;
-"&-$@&1$'2'-'&88>$#1-'=&-#/$-*$5*21'1-$*4$CS;SSS$5+:'5$=#-,#1
*4$=&-#,'&8;$+8-'=&-#8>$<#2#,&-#/$2#&,8>$_S;SSS$5+:'5$=#-,#1?
A0#,$[;[SS$-,+5($=*0#=#2-1$@#,#$,#.+',#/$-*$58#&,$'-?

M88$8&2/18'/#$=&-#,'&8$"&/$-*$:#$-,&213*,-#/$&8*2<$-"#$5*&1-
-",*+<"$2&,,*@$&2/$5*2<#1-#/$@*,($1'-#1;$,#1+8-'2<$'2$&
2##/$-*$=&2&<#$5*248'5-'2<$5*21-,+5-'*2$3,'*,'-'#1?$F&-#,'&8
@&1$*4-#2$,#8&>#/$-*$-#=3*,&,>$1-*5(3'8#1;$1*=#$@"'5"
<,#@$-*$:#$*0#,$-@*$1-*,#>1$"'<";$:#4*,#$-,&213*,-&-'*2$-*
3#,=&2#2-$38&5#=#2-$1'-#1?

U+,'2<$VSCW91$@'2-#,$=*2-"1;$=+5"$*4$-"#$,#5*0#,>$#44*,-
4*5+11#/$*2$58#&,'2<$-"#$18'31$2*,-"$*4$%&'()*+,&$@"#,#$-"#
2#-@*,($"&/$1+1-&'2#/$-"#$=*1-$/&=&<#?$%'@'N&'891
13#5'&8'1#/$5*21-,+5-'*2$-,&'21$<,&/+&88>$&/0&25#/$'2-*$-"#
/&=&<#/$&,#&1$-*$3#,4*,=$-#=3*,&,>$-,&5($,#3&',1$&2/
5&,,>$1+338'#1$-"#$8#2<-"$*4$-"#$1#&:*&,/?$!*$,#&5"$%&'()*+,&;
-"#$4',1-$@*,($-,&'2$-,&0#88#/$*2$-#=3*,&,>$-,&5(1$&,*+2/
18'31?$A2#$-+22#8$@&1$1*$1#0#,#8>$/&=&<#/$-"&-$3#*38#
5*+8/$2*-$#2-#,$'-$@'-"*+-$-"#$,**4$:#'2<$3,*33#/?$!"#$-,&'2
`$5&,,>'2<$,&'81;$18##3#,1$&2/$:&88&1-$`$@&1$#L-#2/#/$'2$8#2<-"
@'-"$#=3->$48&-$/#5($5&,1$1*$'-$@*+8/$:#$*0#,$&$('8*=#-,#
8*2<;$&1$'-$2##/#/$-*$:#$3+1"#/b3+88#/$-",*+<"$-"#$-+22#8
:>$8*5*=*-'0#1$&-$#&5"$#2/;$1*$-"#$8*5*=*-'0#$#2<'2##,1
@#,#$2#0#,$'2$-"#$-+22#8?

7-$@&129-$+2-'8$63,'2<$VSCW$-"&-$5*21-,+5-'*2$=&-#,'&81$&2/
=&5"'2#,>$5*+8/$:#$=*0#/$:#-@##2$1'-#1$2*,-"$&2/$1*+-"
*4$$)A"&+$K*'2-;$VW$(=$2*,-"$*4$%&'()*+,&;$@"#,#$-"#$8&,<#1-
8&2/18'/#$"&/$4&88#2?$$)A"&+$K*'2-$"&/$8*2<$:##2$&$5"&88#2<#
4*,$8&2/$-,&213*,-$`$'2$-"#$CY-"$5#2-+,>$-"#$3&-"$,*+2/$-"#

;<=%")%%>?*"1%4'#$)%#$%@,A,BC,(%DE=F%3)'-:%"$G%#$%&'H,BC,(
DE=I%3C'))'B:%34*')'.5%&6789:J

!"-%'K%L'A")#'$.%'$%;<=M%N#)*%('"G%AL'.1(,.%"$G%"L),($"),
('1),.%".%)*,O%N,(,%")%)*,%C,P#$$#$P%'K%;,-),BC,(%DE=I
3Q("-*#A5%&6789:J
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"'<"$:8+44$@&1$'2$38&5#1$-**$2&,,*@$4*,$"*,1#1$-*$3&11?
6#5+,'2<$-"&-$8&2/18'/#$@'-"$=#1"$&2/$,*5(4&88$3,*-#5-'*2
@&1$5,'-'5&8$-*$-"#$,#I*3#2'2<$*4$6BC?$M:1#'8#,1$+1'2<$/,'88
,'<1$1+13#2/#/$:>$,*3#1$:*8-#/$-"#$"'88-*3$-*$(##3$'-$4,*=
=*0'2<?$A25#$-"*1#$&25"*,1$@#,#$'2$38&5#;$"#8'5*3-#,1$"+2<
1"##-1$*4$=#1";$@"'5"$@#,#$-"#2$4&1-#2#/$'2-*$38&5#$:>
"&2/?

A2$-"#$4*,#1"*,#$:#8*@;$-"#$-#&=1$'20#1-'<&-'2<;$/#1'<2'2<
&2/$:+'8/'2<$-"#$1#&@&881$"&/$-*$@&'-$+2-'8$-"#$+318*3#
1-&:'8'1&-'*2$@*,(1$"&/$:##2$#11#2-'&88>$5*=38#-#;$@'-"
,*5(4&88$,'1($&2/$8&2/18'/#$"&c&,/$&33,*3,'&-#8>$='-'<&-#/?
A28>$@"#2$-"#$"'881'/#$&:*0#$"&/$:##2$=&/#$1&4#$5*+8/
1#&@&88$5*21-,+5-'*2$-#&=1$@*,($-*@&,/1$#&5"$*-"#,$4,*=
#&5"$1'/#$*4$-"#$K*'2-;$&2/$1*=#-'=#1$1+,0#>*,1$&2/
/#1'<2#,1$5*=38#-#/$-"#',$@*,($-"#$/&>$:#4*,#$5*21-,+5-'*2
5*==#25#/?$!"#$1#&@&88$-#&=1$5*=38#-#/$-"#$='2'=+=
"#'<"-$*4$-"#$@&88$&,*+2/$$)A"&+$K*'2-$J+1-$4*+,$@##(1$:#4*,#
6BC$,#I*3#2#/?

Realignments on seawalls
Q&,8>$*3#2'2<$*4$-"#$-,&213*,-$5*,,'/*,$*4-#2$&//#/
5*=38'5&-'*21$&2/$5*248'5-#/$@'-"$-"#$2##/$4*,$,#1'8'#25#
@*,($'2$&,#&1$@"#,#$"'881'/#1$@#,#$#L3#5-#/$-*$#L"':'-
*2<*'2<$'21-&:'8'->$,'1(?$6#&@&881;$,#0#-=#2-1;$:,'/<#1$&2/
-+22#81$@#,#$&88$5*21'/#,#/$*2$&$5&1#I:>I5&1#$:&1'1$&1
3*-#2-'&8$1*8+-'*21$-*$:>I3&11$-"#$8&,<#1-$18'31?$M$/#5'1'*2
-*$:+'8/$1#&@&881$'2$*,/#,$-*$,#8*5&-#$1#5-'*21$*4$6BC$&2/
-"#$,&'8@&>$1#&@&,/$&2/$&@&>$4,*=$&$3*-#2-'&8$8&2/18'/#
'=3&5-$4**-3,'2-$@&1$8&,<#8>$&$3,&<=&-'5$*2#;$@'-"$/+#
5*21'/#,&-'*2$:#'2<$=&/#$*4$-"#$5*1-;$=&-#,'&8$&0&'8&:'8'->;
,#*3#2'2<$-&,<#-1;$&2/$&$/#1',#$-*$='2'='1#$-"#$@*,(91
5*&1-&8$4**-3,'2-$&2/$&11*5'&-#/$#20',*2=#2-&8$'=3&5-?

!"#$1#&@&881$"&0#$:##2$/#1'<2#/$&1$48#L':8#$1-,+5-+,#1;
5&3&:8#$*4$3,*0'/'2<$"'<"$8#0#81$*4$<#*-#5"2'5&8$&2/$1-,+5-+,&8
3#,4*,=&25#$'2$4+-+,#$1#'1='5$#0#2-1?$!"#$/*@21'/#$*4
+1'2<$0#,-'5&8$1#&@&881$'1$-"#$8&5($*4$@&0#$#2#,<>$&:1*,3-'*2;
&2/$3*-#2-'&8$4*,$@&0#$*0#,-*33'2<?$B*@#0#,;$=&2>$"'1-*,'5
5*&1-&8$@*,(1$&8*2<$-"'1$1#&:*&,/$"&/$+1#/$0&,'&-'*21$*4$&
0#,-'5&8$1#&@&88$/#1'<2;$@"'5"$"&/$<#2#,&88>$3#,4*,=#/$@#88;
3,*0'/'2<$*0#,$WS$>#&,1$*4$1#,0'5#$'2$1*=#$'21-&25#1?

!"#$5*21-,+5-'*2$*4$1#&@&881$=#&2-$@*,('2<$@"#2#0#,$-'/#
&2/$@#&-"#,$5*2/'-'*21$&88*@#/;$/&>$&2/$2'<"-?$QL5&0&-*,1
38&5#/$1&2/:&<1;$#&5"$@#'<"'2<$=*,#$-"&2$-@*$-*22#1;$&2/
8&,<#,$:*+8/#,1$,#58&'=#/$4,*=$-"#$:#&5"$-*$"#83$3,*-#5-
-"#$@*,($1'-#$4,*=$@&0#$'2+2/&-'*2$@"'8#$-"#$1#&@&88
4*+2/&-'*21$@#,#$3*+,#/?$]*+2/&-'*2$@*,(1$@#,#$*4-#2

8*5&-#/$:#8*@$-"#$"'<"$-'/#$8#0#8;$,#.+','2<$5&,#4+8
5*21-,+5-'*2$38&22'2<$&2/$/#1'<2$-*$=&'2-&'2$1&4#->$4*,$-"#
5*21-,+5-'*2$5,#@1?

!"#$4*+2/&-'*21$4*,$&2>$1#&@&88$&,#$5,'-'5&8$-*$'-1$3#,4*,=&25#
&2/$-"#$8#0#8$*4$-"#1#$@&1$/,'0#2$:>$-"#$,#.+',#=#2-$4*,$&
<**/$(#>$'2-*$:#/,*5(;$@"'5"$@&1$#L-,#=#8>$0&,'&:8#?$!"#
1#&@&88$:8*5(1$@#,#$38&5#/$*2$-"#$4*+2/&-'*21$'2$8&>#,1;
5&,#4+88>$-'#/$:&5($+1'2<$"'<"I1-,#2<-"$<#*<,'/?$!"#>$@#,#
:&5(4'88#/$+1'2<$&$5#=#2-I1-&:'8'1#/$4'88;$/#1'<2#/$&2/
5*21-,+5-#/$-*$<'0#$5*21'1-#2-$1-,#2<-"$3,*3#,-'#1;$-*$&88*@
#&,8>$-,&44'5('2<$&2/$#21+,#$4+-+,#$1#'1='5$3#,4*,=&25#?

RC.,#L,(.%AL,"(#$P%L''.,%('A2.%)'%.)"C#L#.,%)*,%AL#KK%K"A,
34*')'5%&7689:J

M$5+1-*=$1#&@&88$:8*5($@&1$/#0#8*3#/$-*$'25,#&1#$-"#
/+,&:'8'->$*4$-"#$4'2'1"#/$1-,+5-+,#$&2/$&88*@$&$"'<"$/#<,##
*4$'21-&88&-'*2$3,#5'1'*2$&2/$5*21'1-#25>$@"'8#$:#'2<$,#8&-'0#8>
#&1>$-*$5*21-,+5-?$Q11#2-'&88>;$-"#$XI-*22#$:8*5(1$&,#
1-,+5-+,&88>$'2/#3#2/#2-$*4$*2#$&2*-"#,$-*$3#,='-$48#L':'8'->
*4$-"#$1-,+5-+,#$&1$&$@"*8#;$,#8>'2<$*2$-"#$<#*<,'/$&2/
&11*5'&-#/$/*@#8$5*22#5-'*2$-*$"*8/$-"#=$'2$38&5#$/+,'2<
&$4+-+,#$#&,-".+&(#$#0#2-?$M33,*L'=&-#8>$WSSS$1#&@&88
:8*5(1$@#,#$,#.+',#/$4*,$V?_$(=$*4$1#&@&881?

A new coastal dynamic
F*,#$-"&2$CSS$:,'/<#1$2##/#/$,#3&',$*,$,#38&5#=#2-;$@'-"
1*=#$1-,+5-+,#1$'88+1-,&-'2<$-"#$2#@$/>2&='5$:#-@##2
'24,&1-,+5-+,#$&2/$#&,-".+&(#I&44#5-#/$8&2/$'2$5*&1-&8$c*2#1?
A2#$1+5"$#L&=38#$'1$4*+2/$&-$-"#$=*+-"$*4$!',*"&2<&
6-,#&=$'2$F&,8:*,*+<";$@"#,#$-"#$%#(#,#2<+$4&+8-$=*0#/;
/,*33'2<$-"#$<,*+2/$:>$V?V$=$-*$-"#$2*,-"$*4$-"#$4&+8-$8'2#
&2/$,&'1'2<$-"#$<,*+2/$:>$S?R$=$-*$'-1$1*+-"?$!"#$#8#0&-'*2
*4$-"#$5*&1-&8$*+-8#-$@&1$.+'5(8>$,#I#1-&:8'1"#/$-*$'-1$3,#I
#&,-".+&(#$8#0#8$:>$,'0#,$&2/$1#&$#,*1'*2;$,#1+8-'2<$'2$&2
&,#&$*4$3#,=&2#2-$'2+2/&-'*2$'2$-"#$:&5(1"*,#?

N&'8$P,'/<#$CVY$/,*33#/$V?V$=$&2/$=*0#/$X$=$8&-#,&88>?$7-1
,#38&5#=#2-$'1$8*5&-#/$[X$=$4+,-"#,$2*,-"$-"&2$-"#$*,'<'2&8
:,'/<#;$&@&>$4,*=$-"#$4&+8-;$&2/$'-$"&1$:##2$:+'8-$*2$&$,&'1#/
#=:&2(=#2-$/#1'<2#/$-*$1'<2'4'5&2-8>$,#/+5#$4+-+,#$48**/
,'1($&2/$-*$3,*0'/#$&$"'<"$8#0#8$*4$3#,4*,=&25#$'2$&$4+-+,#
1#'1='5$#0#2-?$d'0#2$-"#$,#=*-#$8*5&-'*2;$3,#I5&1-
5*=3*2#2-1$@#,#$=&2+4&5-+,#/$*2$1'-#?$]'4-##2$,&'8$/#5(
1#<=#2-1$=&(#$+3$-"#$2#@$Z[$=#-,#;$-",##I13&2$:,'/<#?
O*2-'2+&8$=&'2-#2&25#$*4$-"#$*+-8#-$@&1$,#.+',#/$/+,'2<
5*21-,+5-'*2$-*$&88*@$3*2/#/$@&-#,$-*$/,&'2$&2/$(##3$@&-#,
8#0#81$/*@2$'2$-"#$5*21-,+5-'*2$&,#&?

M-$7,*2<&-#$6-,#&=;$&33,*L'=&-#8>$CW$(=$2*,-"$*4$%&'()*+,&;
-"#$&8'<2=#2-$*4$6BC$"&1$:##2$=*0#/$1#&@&,/$&2/$&@&>
4,*=$&$8&,<#$8&2/18'/#?$M$2#@$CZZ$=#-,#;$1#0#2I13&2$:,'/<#

;,"N"LL%A'$.)(1A)#'$%N'(2%1$G,(N"O%$,"(%>?*"1%4'#$)
34*')'5%&7689:J
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S'(2%'$%)*,%$,NM%.,H,$/.-"$%8('$P"),%T(#GP,M%$'()*%'K
!"$P"B"1$1M%$,"(#$P%A'B-L,)#'$%34*')'5%&6789:J
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Reopening the transport network
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Genesis of the Order in Council for the
transport network
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Emergency legislation – framework for
a fast recovery

By Manea Sweeney and Bill Harrington

Approvals under the Order In Council – an
enabling philosophy
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Where the rubber hits the road (or where the
steel hits the track?) – implementation
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Earthquake damage and effects at CentrePort
By Alistair Boyce, Rob Presland, Eng Chin, Anthony Delaney and James Lake

Introduction
!"#$3*,-$4&5'8'-'#1$&-$O#2-,#K*,-$'2$^#88'2<-*2$4*,=$&$0'-&8
#8#=#2-$*4$'24,&1-,+5-+,#$4*,$-"#$^#88'2<-*2$,#<'*2$&2/$-"#
2&-'*2&8$#5*2*=>?$!"#$3*,-$1#,0'5#1$&$@'/#$0&,'#->$*4
1#&:*,2#$-,&/#;$'258+/'2<$5*2-&'2#,$'=3*,-1$&2/$#L3*,-1;
8*<$#L3*,-1;$5&,$'=3*,-1;$*'8;$,*&/$&2/$,&'8$4#,,'#1;$&2/$5,+'1#
0#11#8$0'1'-1?

!"#$#&,8'#1-$@"&,4$1-,+5-+,#1$'2$^#88'2<-*2$B&,:*+,$/&-#
:&5($-*$-"#$C_[S1?$6+:1-&2-'&8$,#58&=&-'*2$@*,(1;$4*,='2<
-"#$:+8($*4$-"#$5+,,#2-$3*,-$1'-#;$5*==#25#/$4,*=$-"#$#&,8>
CYSS1$@'-"$&$2+=:#,$*4$1#&@&881$&2/$@"&,4$1-,+5-+,#1$:+'8-?
72$-"#$CY[S1$&2/$-"#$&/0#2-$*4$5*2-&'2#,'1&-'*2;$&$1+:1-&2-'&8
&//'-'*2&8$,#58&=&-'*2$@&1$:+'8-;$&8*2<$@'-"$-"#$!"*,2/*2
O*2-&'2#,$^"&,4$1-,+5-+,#?

!"#1#$-,&/#1$&,#$*3#,&-#/$4,*=$-"#$M*-#&$l+&>b!"*,2/*2
l+&>$@"&,4$&8*2<$-"#$#&1-#,2$#/<#$*4$-"#$,#58&=&-'*2;$&2/
4,*=$-"#$-",##$4'2<#,$@"&,0#1$8*5&-#/$@#1-$*4$-"#
,#58&=&-'*2?$!"#$,#58&=&-'*2$'-1#84$'1$+1#/$4*,$-"#$1-*,&<#
*4$5*2-&'2#,1$&2/$8*<1;$&2/$&81*$5*2-&'21$&$2+=:#,$*4$3*,-
4&5'8'->$:+'8/'2<1?

!"#$CZ$G*0#=:#,$VSC[$#&,-".+&(#$5&+1#/$1'<2'4'5&2-
/&=&<#$-*$&$2+=:#,$*4$3*,-$'24,&1-,+5-+,#$&11#-1;$&2/$-"'1
&,-'58#$/'15+11#1$-"#$#&,-".+&(#$/&=&<#$&2/$,#5*0#,>$@*,(1
4*,$4'0#$*4$-"*1#$&11#-1;$8'1-#/$:#8*@$&2/$&81*$1"*@2$'2
]'<+,#$Cf

g N#58&'=#/$&,#&

g !"*,2/*2$O*2-&'2#,$^"&,4

g %'2<1$^"&,4

g M*-#&$l+&>$^"&,4

g 72-#,I'18&2/#,$H'2(13&2?

M$2+=:#,$*4$*-"#,$O#2-,#K*,-$&11#-1$@#,#$/&=&<#/$/+,'2<
-"#$VSC[$#&,-".+&(#?$M1$-"'1$&,-'58#$'1$4*,$-"#$G\$O*&1-&8
6*5'#->$'-$4*5+11#1$*2$@"&,4$&11#-1$*28>?

Extent of earthquake damage
Reclamation liquefaction and lateral spreading
!"#$,#58&=&-'*2$&,#&$:#"'2/$!"*,2/*2$O*2-&'2#,$^"&,4
&2/$M*-#&$l+&>$@&1$:+'8-$'2$-"#$CY[S1$:>$#2/I-'33'2<
1'8->;$1&2/>$<,&0#81$4,*=$-,+5($&2/$:&,<#$*2-*$-"#$*,'<'2&8
1#&:#/?$]'88$&:*0#$-"#$<,*+2/$@&-#,$8#0#8$@&1$5*=3&5-#/?
!"'1$,#58&=&-'*2$4'88$'1$+3$-*$VS$=$'2$/#3-"$&-$-"#$1*+-"#,2
#2/;$/#5,#&1'2<$'2$-"'5(2#11$2*,-"@&,/1?$!"#$+2/#,8>'2<
1#&:#/$5*=3,'1#1$&$C$=$-"'5($8&>#,$*4$=&,'2#$/#3*1'-1
D=#/'+=$/#21#$1&2/$&2/$4',=$1'8-E;$*0#,8>'2<$&88+0'+=
D0#,>$/#21#$1&2/$&2/$<,&0#8$'2-#,:#//#/$@'-"$8#21#1$*4$0#,>
1-'44$1'8-E?

M$"#&0>I/+->$3&0#=#2-$@&1$5*21-,+5-#/$*0#,$-"#$-*3$*4
-"#$,#58&=&-'*2$4'88$&2/$-"#$&,#&$+1#/$4*,$0&,'*+1$-,&/#1;
'258+/'2<$+1#$&1$&$5*2-&'2#,$-#,='2&8$-*@&,/1$-"#$1*+-"#,2
#2/$*4$-"#$,#58&=&-'*2$@"#,#$-"#$,#58&=&-'*2$4'88$'1$-"'5(#1-?
^'-"'2$-"'1$&,#&$-"#$-#,='2&8$5*2-&'2#,1$&,#$1-&5(#/$'2
:8*5(1$+3$-*$1'L$:*L#1$"'<"?

^'/#13,#&/$8'.+#4&5-'*2$*4$-"#$<,&0#8$4'88$@&1$#0'/#2-$&1
*:1#,0#/$-",*+<"$-"#$#J#5-'*2$*4$<,&0#8;$1&2/$&2/$1'8-$-*
-"#$3&0#=#2-$1+,4&5#?$6'<2'4'5&2-$<,*+2/$5,&5(1$&2/$4'11+,#1
5&+1#/$:>$0#,-'5&8$&2/$8&-#,&8$<,*+2/$=*0#=#2-1$@#,#$&81*
*:1#,0#/?$72$&//'-'*2;$-"#$#2-',#$,#58&=&-'*2$&81*
#L3#,'#25#/$@"*8#1&8#$1#--8#=#2-?$!"#1#$5,&5(1$&2/$4'11+,#1
,#.+',#/$-"#$58*1+,#$*4$1#0#,&8$&,#&1$*4$-"#$-#,='2&8$-*
5*2-&'2#,$*3#,&-'*21?

Thorndon Container Wharf
!"#$!"*,2/*2$O*2-&'2#,$^"&,4$'1$&$X_X$=$8*2<$=&,<'2&8
@"&,4$5*21-,+5-#/$&8*2<$-"#$#&1-#,2$1'/#$*4$-"#$=&'2
,#58&=&-'*2?$G*-#$-"&-$&$=&,<'2&8$@"&,4$'1$/#4'2#/$&1$&
@"&,4$@"'5"$,+21$3&,&88#8$@'-"$-"#$1#&@&88$&8*2<$'-1$4+88
8#2<-";$&2/$-"&-$-"#$#=:&2(=#2-$&2/$@"&,4$&5-$-*<#-"#,
&1$&$1>1-#=?$!"#$@"&,4$'1$+1#/$4*,$-"#$8*&/'2<$&2/$+28*&/'2<
*4$5*2-&'2#,$0#11#81$+1'2<$-@*$WXS$-*22#$1"'3I-*I1"*,#$D6!6E
<&2-,>$5,&2#1?

Z#P1(,%=5%6,$)(,4'()%"..,)%L'A")#'$.%3Q("-*#A5%6,$)(,4'():J
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!"#$@"&,4$1-,+5-+,&8$4*,=$5*21'1-1$*4$3,#5&1-$5*25,#-#$/#5(
+2'-1$13&22'2<$R?[[$=$:#-@##2$-,&210#,1#$5&33'2<$:#&=1?
Q&5"$-,&210#,1#$5&33'2<$:#&=$:#2-$8'2#$'1$1+33*,-#/$:>
1#0#2$,*@1$*4$3,#1-,#11#/$5*25,#-#$3'8#1?$M8*2<$-"#$1#&@&,/
&2/$8&2/@&,/$3'8#$,*@1$-"#$3'8#$13&5'2<1$&,#$"&80#/$-*
1+33*,-$&$8*2<'-+/'2&8$5&33'2<$:#&=$5&,,>'2<$-"#$6!6$5,&2#
8*&/1?$!"#$8&2/@&,/$5&33'2<$:#&=$'1$&81*$1+33*,-#/$:>
/'&<*2&8$,&(#,$3'8#1$&-$#&5"$:#2-$8'2#?

!"#$,#58&=&-'*2$4'88$*2$@"'5"$-"#$@"&,4$@&1$5*21-,+5-#/
5*=3,'1#1$1'8->;$1&2/>$<,&0#8$1*+,5#/$4,*=$8*5&8$<,#>@&5(#
.+&,,'#1$#2/I-'33#/$'2-*$-"#$1#&?$!"#$:&--#,$18*3#
+2/#,2#&-"$-"#$@"&,4$@&1$4*,=#/$-*$&2$&2<8#$*4$C?XBfCm
:>$38&5'2<$4'8-#,$,*5($DVX$==$-*$CXS$==E$&2/$&$3,*-#5-'2<
8&>#,$*4$,*5($&,=*+,$DZSS$==$-*$_SS$==E?

!"#$#&,-".+&(#$1"&('2<$5&+1#/$8'.+#4&5-'*2$*4$-"#$<,&0#8
4'88$,#58&=&-'*2?$72$'-1$8'.+#4'#/$5*2/'-'*21$&2/$+2/#,$-"#
'2#,-'&$8*&/1$4,*=$-"#$1"&('2<$-"#$,#58&=&-'*2$13,#&/
8&-#,&88>$3+1"'2<$-"#$@"&,4$:#-@##2$S?V$-*$C$=$-*@&,/1$-"#
1#&?$!"'1$8&-#,&8$/'138&5#=#2-$5&+1#/$1'<2'4'5&2-$/&=&<#$-*
-"#$@"&,4$3'8#1;$#13#5'&88>$-"*1#$3'8#1$&8*2<$-"#$8&2/@&,/
#/<#$*4$-"#$@"&,4?$72$&//'-'*2;$,&(#,$3'8#1$8*5&-#/$&8*2<$-"#
8&2/@&,/$3'8#$,*@$,*-&-#/$/+#$-*$-"#$('2#=&-'5$=*0#=#2-
&2/$3+1"#/$-"#$8&2/@&,/$1#5-'*2$*4$/#5($+3@&,/1$:>$&,*+2/
S?V$=?$!"#$8&-#,&8$13,#&/'2<$&81*$5&+1#/$-"#$<,*+2/
'==#/'&-#8>$:#"'2/$-"#$@"&,4$-*$/,*3$:>$+3$-*$S?[$=?

U+,'2<$-"#$#&,-".+&(#$-"#$-@*$6!6$5,&2#1$*2$-"#$@"&,4
8'4-#/$&,*+2/$S?[$=$*44$-"#$/#5($&8*2<$-"#$1#&@&,/$5,&2#
,&'8;$&2/$/,*33#/$:&5($/*@2$*2-*$-"#$@"&,4$S?V$=$&@&>
4,*=$-"'1$,&'8?$O*=3*2#2-1$*4$-"#$5,&2#1;$'258+/'2<$-"#
:**=1;$<#&,$:*L#1;$5&:8#$1>1-#=1$&2/$#8#5-,'5&8$4##/1$@#,#
1'<2'4'5&2-8>$/&=&<#/$&1$&$,#1+8-$*4$-"#$#&,-".+&(#?

!"#$#L-#2-$&2/$1#0#,'->$*4$-"#$#&,-".+&(#$/&=&<#$-*$-"'1
@"&,4$5&+1#/$-"#$'==#/'&-#$58*1+,#$*4$-"#$@"&,4$-*$&88
*3#,&-'*21?

Kings Wharf
%'2<1$^"&,4$'1$&$VXS$=$8*2<$=&,<'2&8$@"&,4$8*5&-#/$*2$-"#
@#1-#,2$1'/#$*4$-"#$=&'2$,#58&=&-'*2?$!"'1$@"&,4$'1$3,'=&,'8>
+1#/$4*,$-"#$=&,1"&88'2<$*4$-,&44'5$4*,$-"#$&/J&5#2-$,*88I*2b
,*88I*44$1"'33'2<$8'2(13&2$1-,+5-+,#?

!"#$@"&,4$5*21'1-1$*4$/,'0#2$"&,/@**/$-'=:#,$3'8#1$@'-"
"&,/@**/$-'=:#,$5&3$:#&=1$&2/$J*'1-1$1+33*,-'2<$&$5*25,#-#
/#5($18&:?

!"#$,#58&=&-'*2$4'88$&8*2<1'/#$-"#$@"&,4$8'.+#4'#/$/+,'2<
-"#$#&,-".+&(#$&2/$-"#$,#1+8-&2-$('2#=&-'5$=*0#=#2-
3+1"#/$-"#$@"&,4$1#&@&,/1$:>$+3$-*$C$=;$&2/$&81*$,#1+8-#/
'2$<,*+2/$1#--8#=#2-$:#"'2/$-"#$@"&,4$*4$*0#,$S?X$=?$!"'1
('2#=&-'5$=*0#=#2-$5&+1#/$5*21'/#,&:8#$/&=&<#$-*$&
2+=:#,$*4$-"#$-'=:#,$3'8#1$1+33*,-'2<$-"#$/#5(?

M1$&$,#1+8-$*4$-"#$#&,-".+&(#$/&=&<#$&$1'<2'4'5&2-$3*,-'*2
*4$-"#$@"&,4$"&1$:##2$58*1#/$-*$3#/#1-,'&2$&2/$0#"'5+8&,
-,&44'5?

Aotea Quay Wharf
!"#$M*-#&$l+&>$^"&,4$#L-#2/1$2*,-"$*4$-"#$!"*,2/*2
O*2-&'2#,$^"&,4$3,*0'/'2<$&33,*L'=&-#8>$CCSS$=$*4$:#,-"
4*,$8*<$1"'31;$5,+'1#$1"'31;$4+#8$:+2(#,'2<;$5#=#2-$1"'31$&2/
:+8($5&,,'#,1?$!"#$@"&,4$1-,+5-+,#$5*21'1-1$*4$&$1#,'#1$*4
,#'24*,5#/$5*25,#-#$3'8#1;$/#5($:#&=1$&2/$/#5($18&:?$!"#
8&2/@&,/$1'/#$*4$-"#$@"&,4$'1$1+33*,-#/$*2$&$=&11$5*25,#-#
1#&@&88$+3$-*$CX$=$"'<"?$B>/,&+8'5$4'88$@&1$3+=3#/$'2$:#"'2/
-"#$CYRS1$1#&@&88$-*$4*,=$-"#$,#58&=&-'*2$'2$-"'1$&,#&$*4
-"#$3*,-?

H&-#,&8$13,#&/'2<$&2/b*,$-"#$'2#,-'&$8*&/1$4,*=$-"#$1"&('2<
*4$-"#$,#58&=&-'*2$:#"'2/$-"#$@"&,4$"&1$8#/$-*$/'138&5#=#2-
*4$-"#$1#&@&88$&2/$@"&,4$-*@&,/$-"#$1#&;$3&,-'5+8&,8>$'2$-"#
1*+-"#,2$"&84$*4$-"#$@"&,4$DMlCIMlR$:#,-"1E?

Inter-islander Linkspans
72-#,I'18&2/#,$4#,,'#1$*3#,&-#$4,*=$-@*$:#,-"1$8*5&-#/$2#&,
%&'@"&,&@"&,&;$-*$-"#$2*,-"$*4$M*-#&$l+&>$^"&,4?$!"#$,&'8
4#,,>$-#,='2&8$V$DN]!VE$:#,-"$1#,0'5#1$,*&/$&2/$,&'8$4#,,'#1;
@'-"$-"#$N]!R$:#,-"$1#,0'5'2<$4#,,'#1$4*,$,*&/$0#"'58#1$*28>?

M-$-"#$-'=#$*4$-"#$#&,-".+&(#$-"#$R("),(,$@&1$:#,-"#/$&-
N]!V?$Q&,-".+&(#$1"&('2<$,#1+8-#/$'2$-"#$4#,,>$3+88'2<$*44
-"#$:#,-"$&2/$/&=&<'2<$-"#$1-#,2$3'2$5*22#5-'*2$-*$-"#
8'2(13&2?$M1$-"#$8'2(13&2$@&1$1+33*,-#/$*44$-"#$1-#,2$*4$-"#
0#11#8;$&2/$-"#$13&2$8'4-'2<$=#5"&2'1=$/'1I#2<&<#/;$-"#
4#,,>$3+88'2<$&@&>$4,*=$-"#$:#,-"$,#1+8-#/$'2$-"#$8'2(13&2
T/,*33'2<9$/*@2$-*$'-1$8*@#,$1-*33#,$3*1'-'*2?

!"#,#$@&1$2*$*-"#,$1'<2'4'5&2-$/&=&<#$-*$-"#$4#,,>$8'2(13&21
&1$&$,#1+8-$*4$-"#$#&,-".+&(#?$A3#,&-'*21$,#1+=#/$4,*=$-"#
N]!R$:#,-"$@'-"'2$&$@##($&4-#,$-"#$#&,-".+&(#?

Thorndon Container Wharf temporary
securing works
!"'1$1#5-'*2$/'15+11#1$-"#$-#=3*,&,>$@*,(1$5&,,'#/$*+-$-*
-"#$!"*,2/*2$O*2-&'2#,$^"&,4;$&1$3&,-$*4$-"#$*0#,&88$@*,(1
-*$#2&:8#$-"#$,#1+=3-'*2$*4$5*2-&'2#,$*3#,&-'*21$&-$-"#
K*,-?$A-"#,$@*,(1$'258+/#$,#3&',1$-*$-"#$-@*$6!6$5,&2#1;$Bm
#8#5-,'5&8;$8'<"-'2<$&2/$3&0#=#2-$@*,(1?

]*88*@'2<$-"#$#&,-".+&(#;$^6K$A3+1;$B*8=#1$O*21+8-'2<
&2/$!*2('2$n$!&>8*,$@#,#$#2<&<#/$:>$O#2-,#K*,-$-*$/#1'<2
@*,(1$-*$1#5+,#$-"#$-@*$6!6$5,&2#1$&2/$,#1-*,#$5,&2#
*3#,&-'*21$*0#,$&$CRX$=$8#2<-"$*4$!"*,2/*2$O*2-&'2#,
^"&,4?$!"'1$/#1'<2$@*,($@&1$5&,,'#/$*+-$'2$58*1#$5*88&:*,&-'*2
:#-@##2$-"#$0&,'*+1$/#1'<2#,1;$&1$@#88$&1$BQP$O*21-,+5-'*2;
@"*$@#,#$#2<&<#/$:>$O#2-,#K*,-$-*$5*21-,+5-$-"#$@*,(1?

!"#$/#1'<2$@*,($4*5+11#/$*2$-"#$&,#&1$/#15,':#/$'2$-"#
1#5-'*21$:#8*@;$&2/$&1$1"*@2$'2$]'<+,#$V;$'2$*,/#,$-*
,#1-*,#$8'='-#/$6!6$5,&2#$*3#,&-'*21$*2$-"#$@"&,4?$!"#
5*21-,+5-'*2$@*,($@&1$1+55#114+88>$5*=38#-#/$'2$='/I
6#3-#=:#,$VSCW$&2/$-"#$@"&,4$,#*3#2#/$4*,$5*2-&'2#,
*3#,&-'*21?

+#01,K"A)#'$%N#)*#$%)*,%A'$)"#$,(%),(B#$"L%34*')'5
6,$)(,4'():J
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Provide gravity support to the landward and
seaward crane rail beams
U+#$-*$-"#$#L-#2-$*4$/&=&<#$-*$-"#$@"&,4$3'8#1;$#13#5'&88>
-"*1#$&8*2<$-"#$8&2/@&,/$,*@;$-"#$3'8#1$5*+8/$2*-$:#$,#8'#/
+3*2$-*$1+33*,-$-"#$@"&,4$&2/$*3#,&-'*2&8$8*&/1$4,*=$-"#
5,&2#1?$!"'1$/&=&<#$&81*$3*1#/$1'<2'4'5&2-$'11+#1$4*,$-"#
5*21-,+5-&:'8'->$*4$-"#$@*,(1$<'0#2$-"#$2##/$-*$='2'='1#
"#&8-"$&2/$1&4#->$,'1(1$-*$-"#$@*,(#,1?

!"#$1*8+-'*2$&/*3-#/$4*,$,#1-*,'2<$0#,-'5&8$1+33*,-$-*$-"#
5,&2#1$@&1$-*$'21-&88$-@*$3'8#1$:#"'2/$-"#$,#-&'2'2<$@&88
&8*2<$#0#,>$@"&,4$3'8#$:#2-$8'2#$&8*2<$@'-"$&$5&2-'8#0#,#/
1-##8$:#&=$*0#,$-"#$-*31$*4$-"#1#$3'8#1?$!"#$5&2-'8#0#,#/
:#&=$#L-#2/1$-",*+<"$-"#$,#-&'2'2<$@&88$-*$1+33*,-$-"#
+2/#,1'/#$*4$-"#$8&2/@&,/$5,&2#$,&'8$:#&=?$!"#$5,&2#$8*&/1
&5-'2<$*2$-"'1$5&2-'8#0#,#/$1-##8$:#&=$@*+8/$,#1+8-$'2$-"#
2#@$4,*2-$3'8#$<*'2<$'2-*$5*=3,#11'*2;$&2/$-"#$,#&,$3'8#
'2-*$-#21'*2?$M88$*4$-"'1$@*,($@&1$5*=38#-#/$@'-"*+-$,#.+','2<
@*,(#,1$-*$:#$+2/#,2#&-"$-"#$@"&,4$/+,'2<$-"#$5*21-,+5-'*2
@*,(1?

M$1'='8&,$5&2-'8#0#,#/$:#&=$&,,&2<#=#2-;$,#.+','2<$&$2#@
1-##8$3'8#$&-$#0#,>$3'8#$:#2-$8'2#;$@&1$&81*$1+55#114+88>
'21-&88#/$&8*2<$-"#$1#&@&,/$,*@$*4$3'8#1?

Secure the wharf from further lateral displacements
!"#$8&2/@&,/$5&2-'8#0#,#/$1-##8$:#&=1$@#,#$5*22#5-#/
@'-"$-'#I:&5(1$-*$2#@$&25"*,$3'8#1$/,'0#2$VS$=$:#"'2/$-"#
@"&,4$-*$8'='-$-"#$@"&,491$1#&@&,/1$=*0#=#2-$'2$&2*-"#,
/#1'<2$#&,-".+&(#?$M1$3&,-$*4$-"'1$@*,(;$<,&0#8$5*8+=21
@#,#$&81*$'21-&88#/$'2$-"#$<,*+2/$:#-@##2$-"#$@"&,4$&2/
-"#$&25"*,$3'8#1$-*f

&E 3,#0#2-$8'.+#4&5-'*2$*55+,,'2<$'2$&$4+-+,#$/#1'<2
#&,-".+&(#

:E 3,*0'/#$3&11'0#$,#1'1-&25#$-*$-"#$&25"*,$3'8#1;$&2/

5E ,#/+5#$-"#$=&<2'-+/#$*4$-"#$<,*+2/$8&-#,&8$=*0#=#2-?

Implement additional seismic mitigation risks
M//'-'*2&8$1#'1='5$,'1($,#/+5'2<$=#&1+,#1$@#,#$&81*
'=38#=#2-#/$-*$3,*0'/#$&$"'<"#,$8#0#8$*4$1#'1='5$,#1'8'#25#
4*,$-"#$-#=3*,&,>$@*,(1f

g N#=*0&8$*4$-"#$"&,/4'88$4,*=$-"#$/#5($-*$,#/+5#$-"#
*0#,&88$1#'1='5$=&11$*4$-"#$1-,+5-+,#?

g ]*,=$1#'1='5$<&31$&-$#&5"$#2/$*4$-"#$CVX$=$8#2<-"$*4
@"&,4$-*$1#3&,&-#$-"#$-#=3*,&,>$@*,(1$4,*=$-"#
&/J&5#2-$1#5-'*21$*4$/&=&<#/$@"&,4?

Z#P1(,%D5%@,)"#L.%'K%.,A1(#$P%N'(2.%)'%7*'($G'$%6'$)"#$,(%S*"(K%3Q("-*#A5%6,$)(,4'():J

[#,N%"L'$P%L"$GN"(G%,GP,%'K%7*'($G'$%6'$)"#$,(%S*"(K
34*')'5%6,$)(,4'():J

4#L,%G"B"P,%1$G,(%7*'($G'$%6'$)"#$,(%S*"(K%34*')'5
6,$)(,4'():J
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g 721-&88&-'*2$*4$&2$&//'-'*2&8$,*@$*4$3'8#1$='/@&>
&5,*11$-"#$/#5($-*$3,*0'/#$<,&0'->$1+33*,-$-*$-"#
/#5($1"*+8/$&$4+-+,#$#&,-".+&(#$5&+1#$8*11$*4$8*&/
5&,,>'2<$5&3&5'->$-*$-"#$*,'<'2&8$3'8#1$*2$-"#$8&2/@&,/
"&84$*4$-"#$/#5(?

Container terminal works
!"#$#L-#2-$*4$#&,-".+&(#$/&=&<#$-*$-"#$8&2/$@'-"'2$-"#
5*2-&'2#,$-#,='2&8$&,#&$,#.+',#/$&$=*/'4'#/$5*2-&'2#,
-#,='2&8$-*$:#$'=38#=#2-#/$:#4*,#$-"#$@"&,4$,#*3#2#/$'2
6#3-#=:#,$VSCW?$!"'1$2#@$-#,='2&8$&,#&$&88*@#/$4*,$*0#,
V;SSS$5*2-&'2#,1;$38+1$2#&,8>$CXS$,#4,'<#,&-#/$5*2-&'2#,1;
'2$&$1-&5($5*24'<+,&-'*2?$!#=3*,&,>$3&0#=#2-1$@#,#
,#.+',#/$-*$:#$5*21-,+5-#/$:#"'2/$-"#$@"&,4$&2/$&8*2<
,+22'2<$,*&/1$4*,$-"#$5*2-&'2#,I"&2/8'2<$-,&44'5?

!"#$-#=3*,&,>$@*,(1$@#,#$/#1'<2#/$-*$2*-$,#.+',#
5*2-&'2#,I"&2/8'2<$-,&44'5$*2$-"#$@"&,4$/#5(?$M88$5*2-&'2#,
*3#,&-'*21$&,#$2*@$5&,,'#/$*+-$:>$&$5,&2#$:&5(,#&5"
*3#,&-'*2;$@"#,#$-"#$5,&2#1$8*&/$&2/$/'15"&,<#$:*L#1$4,*=
-"#$&,#&$'==#/'&-#8>$:#"'2/$-"#$8&2/@&,/$5,&2#$,&'8?$!"'1
*3#,&-'*2;$&2/$-"#$1-&5($5*24'<+,&-'*2;$&,#$1'<2'4'5&2-8>
/'44#,#2-$-*$"*@$-"#$5*2-&'2#,1$@#,#$"&2/8#/$3,#I
#&,-".+&(#;$&2/$,#.+',#/$O#2-,#K*,-$-*$=&(#$&$2+=:#,$*4
5"&2<#1$-*$-"#$@&>$-"#>$*3#,&-#$-"#$-#,='2&8$&,#&$'2$*,/#,
-*$=&'2-&'2$*3#,&-'*2&8$#44'5'#25>?

Other works
A-"#,$@*,(1$@#,#$&81*$5*=38#-#/$-*$&88*@$-"#$@"&,4$-*
,#*3#2$4*,$5*2-&'2#,$*3#,&-'*21;$'258+/'2<$f

g 721-&88&-'*2$*4$8&2/I:&1#/$=**,'2<$:*88&,/1$4*,$0#11#8
=**,'2<$8'2#1;$@"'5"$@#,#$,#.+',#/$/+#$-*$-"#$#L-#2-
*4$/&=&<#$-*$-"#$&/J&5#2-$1#5-'*21$*4$@"&,4?

g N#3&',$@*,(1$-*$-"#$-@*$6!6$5,&2#1;$'258+/'2<$,&'1'2<
-"#$1#&@&,/$8#<1$*4$-"#$5,&2#1$/+#$-*$/'44#,#2-'&8
1#--8#=#2-$&5,*11$-"#$@"&,4?

Conclusion
!"#$@*,($*2$^#88'2<-*291$3*,-$&,#&$'1$&$0'0'/$/#=*21-,&-'*2
*4$-"#$@'/#I,&2<'2<$#44#5-1$*4$-"#$%&'()*+,&$#&,-".+&(#1;
*55+,,'2<$@#88$&@&>$4,*=$#0#2-91$1#'1='5$*,'<'21$'2$-"#
#&1-#,2$6*+-"$718&2/?$^"'8#$-"#$%&'()*+,&$/'1-,'5-$"&1$:*,2#
-"#$:,+2-$*4$-"#$#&,-".+&(#91$='<"-;$-"#$#0#2-$"&1$"&/
'=38'5&-'*21$-",*+<"*+-$G#@$\#&8&2/?$!"#$=&2>$1-,&2/1$*4
*+,$5*88#5-'0#$,#13*21#$-*$@"&-$"&33#2#/$*2$CZ$G*0#=:#,
VSC[$@'88$1+,#8>$1#,0#$&1$&$8#11*2$4*,$:+'8/'2<$&$,#1'8'#2-
4+-+,#;$'2$-"#$4&5#$*4$8&,<#I15&8#$2&-+,&8$#0#2-1?

7*,%"1)*'(.%"A2$'NL,GP,%)*,%A'$)(#C1)#'$.%'K%')*,(%B,BC,(.
'K%)*,%-('\,A)%),"BM%#$AL1G#$P5%6,$)(,4'()M%<'LB,.%6'$.1L)#$PM
7'$2#$%]%7"OL'(M%S;4%?-1.%"$G%<WT%6'$.)(1A)#'$%K'(%)*,#(
#$H'LH,B,$)%#$%,"()*01"2,%(,A'H,(O%'-,(")#'$.%")%)*,%-'()J
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