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40,2G!820!_'G)2&'2G!"#77'**22!)0.!J223!.'GG#,12.K!#-!*)2!#&'('30,!+#W!G'(30*#&'2G!#3,%!*5#!
&2*0'32.!*)2'&!3072!#&!,2(0,!G*0*9GC!!!!

Z#!0::#77#.0*2!*)2!1'25G!#-!*)2!727J2&!#&(03'G0*'#3GB!'*!50G!0(&22.!*#!&2$,0:2!*)2!-#&70,!
+#W!5'*)!0!,2GG!-#&70,!03.!3#3QJ'3.'3(!I3#5,2.(2!:#,,0J#&0*'#3!0(&22723*C!!W,*)#9()!'*!50G!
)#$2.!*)'G!:#9,.!J2!0::#7$,'G)2.!20G',%!03.!G$22.',%B!('123!*)2!.'--2&23:2G!#-!*)2!
727J2&G)'$!#&(03'G0*'#3G!03.!*)2'&!.'--2&'3(!0$$2*'*2G!-#&!*)2!.2(&22!#-!'3-#&70,'*%!#&!
J'3.'3(!30*9&2!#-!03!0(&22723*B!&20:)'3(!0!:#3G23G9G!*##I!0!:#3G'.2&0J,2!*'72C!!Z)2!325!
"#,,0J#&0*'#3!W(&22723*!'G!&2$&#.9:2.!0G!W$$23.'L!<C!

+27J2&G!0(&22.!*#!G9G$23.!-'2,.Q5#&I!.9&'3(!*)2!32(#*'0*'#3!#-!*)2!W(&22723*B!$2&)0$G!3#*!
03*':'$0*'3(!*)2!,23(*)!#-!*'72!'*!5#9,.!*0I2C!!/#5212&B!0,*)#9()!*)'G!G*0,,2.!'7$,2723*0*'#3!
#-!*)2!;&#9$dG!5#&I!$&#(&0772B!'*!$&#1'.2.!03!#$$#&*93'*%!*#!:#7$,2*2!*)2!#12&.92!.2GI!
G*9.%!&21'25G!5)':)!:#7$&'G2!*)2!J9,I!#-!G2:*'#3!<C!!!!

Z)2!70e#&!$&#e2:*!-#&!<=>O!50G!*#!'3'*'0*2!&#9*'32!G2.'723*!:#3*07'303*G!G9&12',,03:2!0G!
&2:#7723.2.!J%!T'**,2!`<==kaB!J%!93.2&*0I'3(!$0'&2.!030,%G'G!#-!G2.'723*!G07$,2G!9G'3(!
:9&&23*!03.!l)'G*#&':0,d!`>k?=G!m!n=Ga!030,%*':0,!*2:)3'N92G!G#!0G!*#!230J,2!'3*2(&0*'#3!03.!
:#7$0&'G#3!#-!:9&&23*,%!'3:#7$0&0J,2!.0*0G2*GC!!!Z)'G!5#&I!&2G9,*2.!'3!*5#!.0*0!-22.2&!
&2$#&*G!03.!0!:#7$&2)23G'12!030,%G'G!#-!*)2'&!.0*0!03.!#*)2&!.0*0!G#9&:2GC!!Z)2!G9770&%!
-&#7!*)2!&21'25!-&#7!-#&7G!G2:*'#3!<C>!#-!*)'G!&2$#&*C!!!

4)',G*!'*!50G!*)2!I3#53!'3:#3G'G*23:'2G!J2*5223!20&,'2&!03.!&2:23*!,0J#&0*#&%!72*)#.G!*)0*!
G*'79,0*2.!*)2!322.!-#&!*)'G!$&#e2:*B!S01'.!T'**,2dG!*)#&#9()!.2*2:*'12!5#&I!9320&*)2.!G212&0,!
-9&*)2&!'GG92GC!!!

\3!*&%'3(!*#!:,0&'-%!*)2!,0J#&0*#&%!72*)#.G!9G2.!#12&!*'72B!3#*!#3,%!'3!G*9.'2G!-#&!*)2!;&#9$B!
J9*!'3!#*)2&dG!G9&12%GB!231'&#3723*0,!'7$0:*!03.!:#7$,'03:2!0GG2GG723*G!03.!G#!-#&*)B!S&!
T'**,2!.'G:#12&2.!*)0*!.#:9723*0*'#3!#-!72*)#.GB!$0&*':9,0&,%!G07$,2!$&2$0&0*'#3B!50G!#-*23!
'30.2N90*2,%!&2$#&*2.C!!/2!70.2!23N9'&'2G!5'*)!G212&0,!,0J#&0*#&'2G!03.!'3.'1'.90,GB!#-*23!
9G'3(!)'G!32*5#&I!#-!$2&G#30,!:#3*0:*GB!*#!9320&*)!72*)#.G!G*0*2723*G!(#'3(!J0:I!#12&!E=%&GC!!
8'3:2!703%!,0J#&0*#&'2G!)0.!:)03(2.!#532&G)'$!03.c#&!G*0--!)0.!&2*'&2.B!*)'G!50G!:)0,,23('3(!
03.!'3!G#72!:0G2G!*)2!J2G*!'3-#&70*'#3!*)0*!:#9,.!J2!#J*0'32.!50G!,0J#&0*#&%!G*0--dG!$2&G#30,!



+',-#&.!/0123!40*2&50%!631'&#3723*0,!89&12',,03:2!;&#9$! @2$#&*!<=>O!D!>P(

!

Q!O!Q!

&2:#,,2:*'#3GC!!/'G!'312G*'(0*'#3G!G9((2G*!*)2&2!)012!J223!G9JG*03*'0,!.'--2&23:2G!J2*5223!
G07$,2!$&2$0&0*'#3!03.!,0J#&0*#&%!72*)#.G!#12&!*'72B!*)#9()!*)2&2!0$$20&!*#!)012!J223!
'7$&#12723*G!G'3:2!<===C!!Z)2!G'(3'-':03:2!#-!*)2!.'--2&23:2G!*#!*)2!.0*0!'G!3#*!I3#53!`03.!
$&#J0J,%!:033#*!J2!I3#53a!J9*B!*)&#9()!*)'G!:#3*&0:*B!+/468;!'G!'3!*)2!0.103*0(2#9G!
$#G'*'#3!#-!)01'3(!)0.!*)2G2!$#*23*'0,!'3:#3G'G*23:'2G!'.23*'-'2.!03.!&2G#,12.!#&!2L$,0'32.!'3!
&2G$2:*!#-!*)2!.0*0!010',0J,2!*#!*)2!;&#9$C!!U212&*)2,2GGB!'*!0$$20&G!*)0*!'3*2&Q:#7$0&0J','*%!#-!
,#3(Q*2&7!72*0,G!.0*0!70%!J2!:#7$&#7'G2.!*#!G#72!.2(&22!'3!5'.2&!HX!7#3'*#&'3(!
$&#(&0772GC!!

Z)2!V#&*!#-!+',-#&.!/0123dG!-#&72&!631'&#3723*!+030(2&!03.!#32!#-!*)2!V#&*dG!
&2$&2G23*0*'12G!#3!*)2!;&#9$!-#&!703%!%20&GB!S012!T212,,B!)0.!*0I23!0!$0&*':9,0&!'3*2&2G*!'3!
S01'.!T'**,2dG!G9'*2!#-!$&#e2:*G!03.!*)2'&!&2$#&*G!03.!)0.!&2(9,0&,%!$&#1'.2.!&#J9G*!
:#3G*&9:*'12!:&'*':0,!&21'25G!5)':)!S01'.!T'**,2!0,50%G!0:I3#5,2.(2.!,2.!*#!*)2!&2$#&*G!J2'3(!
'7$&#12.C!!S2G$'*2!)01'3(!&2*'&2.B!S012!50G!'31'*2.!03.!0(&22.!*#!&21'25!*)'G!7#G*!&2:23*!
&2$#&*K!)'G!(232&0,!:#7723*G!52&2!$0&*':9,0&,%!10,90J,2!03.!',,97'30*'3(B!03.!0&2!&2$&#.9:2.!
0,7#G*!'3!*)2'&!23*'&2*%A!

“This is a comprehensive and complex report which answers some of the longstanding 
uncertainties concerning the variety of analytical methods and confidence that can be placed 
in the comparability and results of monitoring studies (in this case of sediment contaminants) 
that have been used through the long history of environmental studies throughout the 
waterway. 

It is a report that could probably only have been compiled by a person who has also had a 
long-term involvement and understanding of the Waterway, its industrial history, variety of 
studies and their objectives, along with a personal interest and commitment to wider 
understanding of the sediment related uncertainties and processes within the Waterway. It is 
an exemplar of the benefits of having a fully interpretative report, rather than the simple 
presentation of a set of analytical results that, although of course less costly, generally 
provides little basis for confident decision making unless the technical specialist is available 
within the client group for further understanding and context. 

It is a complex subject and requires a determined effort on the part of the reader to grasp the 
Daedalian complexities that arise from the diversity of methodologies employed historically 
both within the field sampling and particularly the subsequent laboratory analyses. 
I particularly liked the section which illustrates the difficulties arising from the above, and 
also the dangers of the blind comparison of data sets. 
There is an awful lot of concentrated reading required and I have made relatively few 
significant comments – reflecting the thorough nature of this well constructed report.   
Although there is a natural reluctance to highlight the inadequacies or limitations imposed by 
previous work, this does not detract from the value of this comprehensive review of the long-
term comparability and confident identification of trends in the monitoring of MHW sediment 
hydrocarbons and metals.” 

8'3:2!0,,!*)2!*)23!010',0J,2!70:&#J23*)':!.0*0!50G!&21'252.!'3!<==P!J%!@':)0&.!40&5':IB!
V,%7#9*)!+0&'32!T0J#&0*#&%B!*)&22!&#93.G!#-!70:&#J23*)':!G07$,'3(!)0G!J223!93.2&*0I23!J%!
*)2!;&#9$!03.!G212&0,!#*)2&!70:&#J23*)':!.0*0G2*G!)012!J223!:#,,2:*2.!J%!;&#9$!727J2&GC!!
@':)0&.!50G!'31'*2.!*#!9$.0*2!)'G!&21'25!9G'3(!*)2!;&#9$dG!.0*0!$,9G!.0*0!$&#1'.2.!-&#7!U@4!
03.!@46!U$#52&!7#3'*#&'3(!$&#(&0772GC!!Z)2!G9770&%!#-!*)'G!5#&I!-#&7G!G2:*'#3!<C<!
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Z)2!;&#9$!$&21'#9G,%!$&#1'.2.!G9$$#&*!-#&!030,%G'G!#-!G20(&0GGB!O%C/,&*(3*&"-*Y!*'GG92!
G07$,2G!-&#7!;2,,'G5':I![0%!0G!:#3*&'J9*'#3!*#!0!8503G20!H3'12&G'*%!+8:!G*9.23*!$&#e2:*!
'312G*'(0*'3(!*)2!$#*23*'0,!#-!G20(&0GG!0G!03!2:#,#(':0,!G*0*9G!'3.':0*#&C!!_#,,#5'3(!*)'GB!
8503G20!H3'12&G'*%!52&2!:#77'GG'#32.!*#!93.2&*0I2!0!&21'25!#-!0,,!I3#53!03.!010',0J,2!
G20(&0GG!.0*0!-&#7!*)2!/0123K!*)2!G9770&%!#-!*)'G!5#&I!-#&7G!G2:*'#3!<CEC!

Z)2!2G*0J,'G)2.!03390,!52*,03.!J'&.!G9&12',,03:2!$&#e2:*G!:#3*'392.!03.!0&2!G9770&'G2.!'3!
G2:*'#3G!<Cj!03.!<COC!

!

(
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6V! 4?AKT!=LIGHGIJ!6789X8;!
;<=!! >&0*)&+%!6#+%()*+(+%!6#+6&+%'(%*#+$!*+!,*7?#'0!@(3&+!A(%&'A(BC!0(%(!6#+3&'$*#+!

(+0!%*)&7*+&<!!!!

S01'.!\C!T'**,2!

4D&65%*3&!>5))('B!

#FI?ARKLIGAF[!S'--2&23*!72*)#.G!-#&!030,%G'3(!)%.&#:0&J#3G!03.!*&0:2!72*0,G!('12!.'--2&23*!
&2G9,*GC!![2:09G2!72*)#.G!)012!:)03(2.!#12&!*)2!%20&G!'*!)0G!J2:#72!.'--':9,*!*#!:#7$0&2!
:9&&23*!,212,G!'3!0!7203'3(-9,!50%!5'*)!*)#G2!&2:#&.2.!'3!*)2!$0G*C!!Z)'G!$&#e2:*!50G!.2G'(32.!
*#!2G*0J,'G)!*)2!,#3(Q*2&7!*&23.G!'3!*)2!G2.'723*!:#3*07'303*G!#-!+',-#&.!/0123!40*2&50%!
`+/4a!J%!'3*2&Q:0,'J&0*'3(!03.!:#7$0&'3(!*)2!)'G*#&':0,!03.!7#&2!:#3*27$#&0&%!030,%*':0,!
72*)#.G!*)0*!)012!J223!9G2.C!![%!9G'3(!.0*0!:#312&*2.!G#!0G!*#!J2!:#7$0&0J,2!5'*)!*)2!7#&2!
:#3*27$#&0&%!72*)#.GB!*)2!0'7G!#-!*)2!$&#e2:*!52&2!*#!:&20*2!0!&2,'0J,2!J0G2,'32!-#&!-9*9&2!
&#9*'32!G2.'723*!G9&12',,03:2!0G!52,,!0G!631'&#3723*0,!\7$0:*!WGG2GG723*G!`6\WaB!*#!0..!*#!
*)2!93.2&G*03.'3(!#-!$0G*!#',!G$',,GB!#*)2&!#',!03.!*&0:2!72*0,G!'3$9*GB!03.!23('322&'3(!
'3*2&123*'#3G!'3!+/4C!!Z)2!#Je2:*'12G!52&2!*#A!!

• :#,,2:*!$0'&G!#-!G2.'723*!G07$,2G!0*!>O!,#:0*'#3G!'3!+/4K!!

• :#3*&0:*!G9'*0J,%!2L$2&'23:2.!,0J#&0*#&'2G!-#&!*)2!030,%G'G!#-!G07$,2G!-#&!*#*0,!
)%.&#:0&J#3G!`Z/"a!03.!G2,2:*2.!*&0:2!72*0,G!`"2-0G!03.!H3'12&G'*%!#-!V,%7#9*)!
0$$#'3*2.!&2G$2:*'12,%aK!

• 9G2!-#&!J#*)!Z/"!03.!*&0:2!72*0,G!0!)'G*#&':0,!030,%*':0,!72*)#.!#3!#32!#-!20:)!$0'&!#-!
&2$,':0*2G!03.!0!7#&2!:#3*27$#&0&%!72*)#.!#3!*)2!#*)2&!#-!20:)!$0'&K!!

• -&#7!*)2!0J#12!)'G*#&':0,!03.!:#3*27$#&0&%!72*)#.G!$&#.9:2!0!&03(2!#-!:#312&G'#3!:)0&*G!
#-!Z/"!03.!*&0:2!72*0,G!:#3:23*&0*'#3!.0*0!-#&!:&'*':0,!210,90*'#3K!!

• 9G2!*)2!#$*'797!:#312&G'#3!:)0&*G!*#!:#312&*!*)2!2L'G*'3(!.0*0G2*G!#-!Z/"!03.!*&0:2!72*0,G!
-&#7!*)2!$&21'#9G!G2.'723*!:#3*07'303*!G9&12%G!'3!+/4K!03.!

• 0GG2GG!03.!'3*2&$&2*!*)2!G*0*'G*':0,!03.!231'&#3723*0,!G'(3'-':03:2!#-!*)2!.2*2:*2.!:)03(2G!
'3!*)2!:#312&*2.!.0*0!*)&#9()!*'72C!

)JR?AL=?NAF@!?<@KBI@[!]3:2!*)2!&2G9,*G!#-!:#312&G'#3G!)0.!J223!2G*0J,'G)2.!'*!50G!$#GG'J,2!
*#!.2*2&7'32!&2,'0J,%!*)2!G'(3'-':03*!:)03(2G!*)&#9()!*'72!'3!7203!Z/"!:#3:23*&0*'#3G!9G'3(!
*)2!*Q*2G*C!!Z)2!:#312&*2.!Z/"!*'72,'32G!03.!G$0*'0,!$0**2&3G!0*!G*0*'#3G!:#77#3!*#!703%!
G9&12%G!'3!+/4!:#3-'&72.!*)0*!Z/"!:#3:23*&0*'#3G!)012!.2:,'32.!-&#7!$20IG!'3!4#&,.!40&!
<B!03.!-&#7!*)2!)'()!,212,G!'3!*)2!$2&'#.!J2*5223!*)2!>kP=G!03.!$20I!#',!*)&#9()$9*!'3!>k?jB!
0G!*)2!#',!&2-'32&'2G!.212,#$2.!J9*!J2-#&2!7#.2&3!2--,923*!*&20*723*!G*03.0&.G!52&2!0$$,'2.C!!
Z/"!$20IG!0,G#!#::9&&2.!0-*2&!G'(3'-':03*!#',!G$',,GB!J9*!3#*!0,,!#',!G$',,GC!!Y2&%!)'()!
:#3:23*&0*'#3G!#-!#',!-&#7!*)2!4,*(238&,CC!'3!>kkP!52&2!,'7'*2.!*#!G)#&2,'32GB!'3!:#3*&0G*!*#!
*)2!79*2.!Z/"!$20IG!'3!*)2!G9J*'.0,!o#32C!!W::#&.'3(!*#!&2:23*!$9J,'G)2.!:)27'G*&%!-#&23G':G!
5#&I!-&#7!+/468;!$&#e2:*GB!5'*)'3!+/4!*)'G!#','3(!'3$9*!50G!#-!)201%!-92,!#',!`/_]a!&0*)2&!
*)03!*)2!:0&(#!#-!_#&*'2G![,23.!:&9.2!#',!`_["]a!-&#7!*)2!4,*(238&,CCC!

Z)2!)%.&#:0&J#3G!.0*0G2*G!52&2!0,,!:#312&*2.!*#!*)2!2N9'10,23*!#-!_["]!J2:09G2!*)'G!#',!*%$2!
)0.!J223!9G2.!5'.2,%!'3!+/4!*#!:0,'J&0*2!*)2!$#G*Q4,*(238&,CC!Z/"!030,%G2G!J%!9,*&01'#,2*!
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-,9#&2G:23:2!`HY_a!G$2:*&#G:#$%C!!W,*)#9()!0,,!2L$&2GG2.!0G!7203!:#3:23*&0*'#3GB!*)2!
.0*0G2*G!G#72*'72G!.#!3#*!)012!12&%!5'.2!03.!:#7$0&0J,2!:#12&0(2B!-#&!2L07$,2!0G!J2*5223!
:#7$0&'3(!$&2Q.&2.('3(!J2&*)'3(!G,#*!G9&12%G!5'*)!*)2!$2&'#.':!5'.2&!0&20!G9&12%G!#-!+/4C!!
U212&*)2,2GGB!'*!50G!G223!*)0*!Z/"!:#3:23*&0*'#3G!52&2A!

• /'()2G*!'3!*)2!V5,,:&#:)03!03.!X',$0'G#3!`W3(,2![0%a!'3*2&*'.0,!G9&12%G!-#,,#5'3(!*)2!4,*(
238&,CC(`>kkPaK!

• /'()!.9&'3(!J#*)!4#&,.!40&GB!0*!$20I!#',!*)&#9()$9*!'3!>k?j!J2-#&2!'312G*723*!'3!2--,923*!
'7$&#12723*GB!'3!>knP!0-*2&!!*/6%(9+%-!03.!9E*8"!`J#*)!>knjaB!'3!>knk!0-*2&!2#(Z3*&!
`>knna!03.!93*',!>kk?!0-*2&!4,*(238&,CC(`>kkPa!G$',,GK!

• [&#0.,%!G'7',0&!320&!*)2!J2('33'3(!`>k*)!:23*9&%a!03.!23.!#-!*)2!G*9.%!$2&'#.B!5'*)!
(232&0,,%!,#52&!,212,G!-&#7!*)2!>kk=G!`2L:,9.'3(!4,*(238&,CCa!*#!*)2!20&,%!<===GB!'3!,'32!
5'*)!#',!&2-'32&%!03.!793':'$0,!2--,923*!&2.9:*'#3!$&#(&0772GK!03.!

• +#.2&0*2,%!)'()!0(0'3!.9&'3(!$2&'#.G!#-!.&2.('3(!03.!:#3G*&9:*'#3!'3!*)2!,0*2&!<===G!
'3:,9.'3(!*)2!70e#&!.212,#$723*G!#-!,'N92-'2.!30*9&0,!(0G!`TU;aC!

Z)2&2!52&2!O!)'(),%QG'(3'-':03*!'3:&20G2G!03.!O!)'(),%QG'(3'-':03*!.2:&20G2G!#-!7203!Z/"!
:#3:23*&0*'#3G!*)&#9()!*'72B!G9((2G*'3(!0!J&#0.,%!G*0J,2!03*)&#$#(23':!J0:I(&#93.!Z/"!
:#3:23*&0*'#3!'3!+/4!G2.'723*GC!!\3!0..'*'#3B!03!0**27$*!50G!70.2!*#!.'G:2&3!G$0*'0,!*&23.G!
-&#7!07#3(!*)2!:#312&*2.!Z/"!.0*0C!!H3-#&*930*2,%B!2123!5)23!$#G'*'#3Q-'L'3(!$&2:'G'#3!50G!
&2,0L2.!*#!'3:,9.2!320&J%!G'*2GB!*)2&2!52&2!&2,0*'12,%!-25!G*0*'#3G!'3!:#77#3!*#!7#G*!#-!*)2!
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