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Dissolved TBT concentrations are in agreement with earlier reported 
trends (ref.15). Nevertheless TBT concentrations in sediment still 
exceed the MTR. 
 
A general improvement in flounder health, in terms of ulcers and 
tumours, was noted for the Wadden sea, Eastern Scheldt and coastal 
zone since the early nineties. 
 
The quality assurance Programme of the Dutch Laboratories and 
details on detection limits, and participation in QUASIMEME exercises 
are given. 
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! !3*3*3 ,�0&& 2)--B !; !; !; . . 3# . . .

# !3*3*! 0&�,� @B 35 35 3# . . 3# . . .

4 !3*3*4 ��--@6� ��B�� . . . . 3 . . 3 .

7 !!*!*3 �� �16�!" 4 4 3# . . 3# . . .

; !!*!*! 0)�-:::6�4 3# . . . . . . . .

< !!*#*3 2B�,,@6�,,20 35 35 3# . . 3# . . .

= !!*#*4 � ��B@� ; 4 . . . 4 . . .
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3! !#*"*5 1�%�� !" !" . . . 4 . . .
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3# !3*3*7 � &B� �! 3! 3! . . . 4 . . .

34 !3*3*; ,�0)E� �3" 3! 4 . . . 4 . . .

37 !3*3*< @)� �; 3! 3! . . . 4 . . .
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��������������� 3M( 3M(

3< !3*3*3! �� ,B@4 35 35 . . . 4 . . .
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!< !3*;*; �%�-� �=" . . . . 3 . . 3 3
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#3 !3*;*! �� ,B@3#7 3= 3= . . . 4 . . .

#! !3*;*# �� ,B@3<7 3= 3= . . . . . . .

## !3*;*4 �� ,B@!#7 3= 3= . . . . . . .

#4 !3*;*< -)@@6: . . . . 3 . . 3 3

������������������ 3M

#7 !4*"*3 �& ,-�- !3 !3 . . . 4 . . .
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#= !4*"*4 6B&E� ,)� 3! 4 . . . 4 . . .

#5 !4*"*7 -))26)� ; 4 . . . 4 . . .
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43 !4*3*! 1)E�:�B1@� 3! 3! . . . . . . .

4! !4*3*# 1)E�:�B@ 3! 3! . . . 4 . . .

4# !4*3*4 1E�-)B� )� !3 !3 . . . 4 . . .

������������������� 3M

44 !7*3*3 @ ))�@�- !3 !3 . . . 3! . . .

47 !7*3*# �&&�@�@ -�� . . . . 3 . . 3 .

4; !7*!*3 6)�0�2� ��- ; 4 . . . 4 . . .

4< !7*!*! 0E�6@)� !3 !3 . . . 4 . . .

4= !7*!*# 6)�0�2� �� ; 4 . . 3 4 . 3 .
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group parameter description water sediment
dab flounder mussel

Supporting parameters SALNTT salinity +
SPM suspended matter +
T temperature +
O2 oxygen +
ChlFa chlorophyll-a +
OC organic carbon +
lutum fraction <2 µm +
POC purgeable organic carbon +
TOC total organic carbon +

Nutrients N total Nitrogen +
P total Phosphorous +
NH4 ammonium +
NO2 nitrite +
NO3 nitrate +
o-PO4 ortho-phophate +
SiO2 silicate +

Metals Al aluminium +
As arsenic + +
Cd cadmium + 1) + + + +
Cr chromium + +
Cu copper + + + +
Hg mercury + + + +
Ni nickel + 1) + +
Pb lead + 1) + + +
Zn zinc + 1) + + +

Organic contaminants a-HCH alpha-HCH + +
b-HCH beta-HCH + +
c-HCH lindane + +
4.4'-DDD p.p'-DDD +
4.4'-DDE p.p'-DDE +
4.4'-DDT p.p'-DDT +
Atr atrazine +
Sim simazine +
DIURN diuron +
TBySn tributyltin-compounds + +
HCB hexachlorobenzene + + + +
PCB... PCB-congener + + + +
s_PCB7 sum 7 Ballschmiter PCBs + + + +
DIELDRN dieldrin +
QCB pentachlorobenzene +
Hepo b-heptachloro-epoxide +
PCTA pentachlorothioanisole +
PAH polycyclic aromatic hydrocarbon (16EPA) + + +
s_PAH6 sum 6 Borneff PAHs + + +

Biological effects - fish deseases + +

+ 1)   only brakish water

biota
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 �:1 #3 7#= &9# ������������ ����+���� :� :9 : 

 �:1 #3 74" &97 )����V���6� ����+���� :E :2 :�

 �:1 #3 74# &9= )���V�����N���� ����+���� B! B# B4

 �:1 #! 744 &93 ��������� ����+���� B7 B;

 �:1 #! 747 &9! ��������� �	+����������+���� B< B=

 �:1 #! 74; �,3 ������������ �������� B6 B�

 �:1 #! 74< �,! )����V���6� �������� B- B�

 �:1 #! 74= �,# �&0� �������� B8 B@

 �:1 #! 745 6�3 ������������ ��	�� B0 B�

 �:1 #! 77" 6�! )����V���6� ��	�� B% B:

 �:1 ## 774 &9# ������������ ����+���� B, B� BE

 �:1 ## 77; &94 )����V���6� ����+���� B2 B� BC

 �:1 ## 775 &97 )���V�����N���� ����+���� BW B1 �3

 �2) #" 7#7 6�3 ������������ ��	�� :% ::

 �2) #" 7#; 6�! )����V���6� ��	�� :B :�

 �2) #" 7#< 6�4 �&0� ��	�� :� :)

 �2) #! 74< �,! )����V���6� �������� B- B�

 �2) #! 745 6�3 ������������ ��	�� B0 B�

 �2) #! 77" 6�! )����V���6� ��	�� B% B:
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Figure 5. 
Trend of �-HCH in filtered surface water in the Western Scheldt from 1997 to 2003. 
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Incidence of fish disease in flounder in the period 1991 - 2003 (in percentages)

Year Skin ulcer Lymphocystis Liver tumour Skin ulcer Lymphocystis Liver tumour Skin ulcer Lymphocystis Liver tumour
1991 12.7 5.2 0 2.3 4.3 0.3 1.9 5.3 1.1
1992 8.4 3.2 0 0.9 2 1 2.9 1.5 0
1993 9 8.1 1.8 0 0.7 1.2 2.3 2.7 1.1
1994 1.8 4.5 1 0.3 1.3 0 1.8 4.5 0.6
1995 4.7 1.6 0.8 0.4 0.4 2.5 3.9 1.5 0
1996 10.8 0.9 0 0 0.3 1.9 1.3 0.3 0
1997 5.5 0.3 0 0 0.6 0 0.3 4 0
1998 7.1 1.6 0 0 0.4 0.6 2 2.6 0
1999 6.1 0 0 0 0.5 0.8 0.7 1.7 0
2000 7.1 0 0 0 1.4 0 1.6 1 0.5
2001 10.3 0.4 0 - - - - - -
2002 3.8 6.6 4.1 0.4 0 1.9 0 1.1 0
2003 1.0 0 2.0 - - - - - -

Year Skin ulcer Lymphocystis Liver tumour Skin ulcer Lymphocystis Liver tumour
1991 1 2.3 0.5 2 3.2 0
1992 0.7 0.7 2.2 3.5 2.4 0
1993 1.5 1.5 1.2 1.3 3.6 0.8
1994 0.8 0.4 0 0.8 0.5 0
1995 0 0 0 0 0 0
1996 0.7 0 0 0.5 1 0
1997 0.6 0.6 0 1 0 0
1998 0.4 0.8 0 0 1.7 0
1999 0.5 1.9 0 0 0.4 0
2000 - - - - - -
2001 - - - - - -
2002 - - - - - -
2003 - - - - - -

Ems Dollard estuaryWestern Scheldt

Coastal ZoneEastern ScheldtWadden Sea
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