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1. Introduction

The aim of this report is to prepare a proposal for a revised monitoring strategy with regard to hazardous substances in the TMAP. The main drivers for this revision of the TMAP are the EC Water Framework Directive and the OSPAR monitoring program (JAMP) which has set up technical guidelines, quality assurance procedures and assessment tools for hazardous substances in coastal and marine waters. 

The results of the TMAP ad-hoc working group on hazardous substances (April 2006) (TMAG 06/2/5.3-5) have been integrated in this report. The TMAG 06/2 meeting (7-8 Sept. 2006) agreed to the proposal of the ad-hoc group to focus on the continuation of the existing OSPAR strategies and to adapt the revised TMAP to the newly developed WFD strategies at a later stage in 2007.

2. Status

2.1 TMAP

The TMAP Common Package covers metals in sediment, TBT in water and sediment, as well as contaminants in blue mussel, flounder and bird eggs. An overview of hazardous substances monitored in the TMAP Common Package parameter groups is given in Annex 1. 

The TMAP focuses on monitoring of hazardous substances in sediment and biota because the high variability in the water column and the fact that concentrations in marine waters are often below detection limit makes it almost impossible to assess temporal and spatial trends along the Wadden Sea coast. The approach of monitoring in sediment and biota as main matrix is also followed by OSPAR (see Annex 2). 

In the QSRs 1999 and 2004, the results of the monitoring programs were analyzed with regard to temporal and spatial trends. The analysis was carried out for each substance and covered all matrices (sediment, blue mussel, flounder and bird eggs). Additional parameters not yet part of TMAP have been included in the QSRs. This concerned riverine input of contaminants, organochlorines in sediment, PAHs in sediment and biota, and new substances for selected matrixes and stations such as brominated flame retardants and alkylphenols. 

2.2 National Status 

The OSPAR program JAMP has been the main focus of coastal and marine monitoring in the Wadden Sea countries. Since 2000, the new EC Water Framework Directive (WFD) is the main driver for the further development of the monitoring in inland and coastal waters. The WFD requires that the member states set up a monitoring program for all surface waters until the end of 2006. 

In the Netherlands, the revision of the national monitoring program (MWTL) is still ongoing. An advice on the program is under preparation by RIKZ and will be available at the end of 2006. 

In Germany, the project “BLMP+” is currently analyzing how the German coastal monitoring program BLMP (North and Baltic Seas) has to be reorganized to fulfill the commitments of the EC and other national and international monitoring requirements. In Denmark, the national monitoring program NOVANA (water and nature monitoring) is currently being revised to include the WFD monitoring obligation. A new operational monitoring program DEVANO will be developed based on the risk analysis of individual water bodies. 

In all countries, it is under discussion how to monitor the WFD priority substances in transitional, coastal (up to 1 nm) and marine (up to 12 nm) waters. A WFD Monitoring Guidance for Surface and Marine Water is currently being prepared under the EC Chemical Monitoring Activity (CMA).

3. Analysis

The QSR 1999 and 2004 underlined the advantages of a common spatial and temporal trend assessment covering all compartments of the Wadden Sea. Trends in contaminant input and concentrations in sediment, blue mussel, flounder and bird eggs could be calculated and assessed for the entire area and for a time period of almost 20 years. The four TMAP data units enhanced the compilation of chemical data in the QSR 2004 compared to 1999. However, it also became obvious that the national programs have not yet been fully harmonized according to the JAMP guidelines. 

3.1 Matrix

The QSR 2004 proved that the sediment and biota samples are the most appropriate matrix because concentrations are higher (and therefore easier to assess) than in the water column. Other criteria for the selection of an appropriate matrix are homogeneous composition of the matrix, representative for a defined time period and area, low internal variability and easy sampling. The QSR 2004 and two previous reports (Becker et al., 2001, Becker et al. 2004) showed that bird eggs combine these criteria quite well. The main advantages of this matrix are: 

· good analytical handling (consistent matrix, high lipid content, high accumulation of lipophilic compounds)

· good interpretation of results (defined area as well as year and time of sampling, reflects the contamination of breeding females; reduced seasonal variation, combination with lab experiments). 

· easy and low cost sampling (not necessary to kill adults, sampling as part of bid monitoring). 

· one-lab approach (cost efficient, efficient quality assurance)

· combination with bird population parameters (toxicology, influence on eggshell quality and hatching success).

These advantages and the positive experiences gained in the Wadden Sea during the last 15 years were the reason to include this parameter in the list of North Sea Ecological Quality Objectives (EcoQO) by OSPAR (OSPAR 2005) (see Annex 2). ICES positively evaluated the proposed bird egg EcoQOs and suggested to include also further xenobiotics such as brominated flame retardants, dixons and furans in the program (ICES 2004). 

The TMAP can already provide sufficient information to assess the EcoQO for the Wadden Sea. 

In the WFD, the principal matrix for assessing compliance with the WFD Environmental Quality Standards (EQS) is water (EC, 2006). The proposal for an EC A draft for an EC Daughter Directive on EQS was presented by the Commission in July 2006 and underlines that sediment and biota remains an important matrix for monitoring. In is mentioned in the Directive that member states should set up EQS for sediment and biota where it is necessary and appropriate to complement the EQS set on Community level. Member states have to ensure that concentration of priority substances and other pollutants do not increase in sediment and biota. 

The TMAP covers already these matrices and could fulfill this reporting obligation after inclusion of additional parameter groups (see chapter 3.2). 

For the revised TMAP, the appropriate matrix will remain sediment and biota because concentrations in water are comparably low and show high variability (in time and space). However, the QSRs reveal that high variation of sediment and mussel data also hampers trend assessment.

Monitoring of sediment and biota should be complemented with monitoring in the water column for selected substances and water bodies (based on a regional risk analysis) as required for WFD reporting. 

The HARBASINS project (2005 – 2008) is currently investigating methods for collecting and analyzing sediment and suspended matter bound contaminants with a reference to the total water sampling in the WFD. The project will compare the discriminative power of monitoring the matrices total water, suspend particulate matter and sediments in estuaries and the marine coastal waters along the UK, Belgian, Dutch, German and Danish coast. The outcome is a proposal to optimize monitoring in these waters.

3.2 Parameters

The list of substances to be monitored in the TMAP should be tuned with the requirements by OSPAR and the WFD. Monitoring of existing time series should be continued and, as appropriate, extended with new substances. Extension of national (Danish) program might cause exclusion of current substances due to limited national budget.

The parameters in the current TMAP common package reflect only a subset of parameters monitored in the Wadden Sea countries. Additional parameters, such as PAH and organochlorines can therefore easily be added to the Common Package to ensure that all results are available for a trilateral assessment. 

WFD priority substances (WFD Annex X) and other main pollutants (Annex VIII) (see Annex 3) may not all necessarily be monitored with the same strategy in every region of the Wadden Sea. Reduced monitoring or no monitoring of Annex X priority substances in regions where monitoring is assessed not to be relevant will be justified by expert judgment by the member states until end of 2006. Therefore, this topic will be addressed in the TMAP in 2007. 

3.3 Frequencies

Selection of frequencies has to be carried out separately for each substance, matrix and station taking into account short-term and long-term fluctuations and the specific objective. 

In general, intensive monitoring (high frequencies such as annually) should preferably be done in biota, whereas less intensive monitoring (such as every 3 – 6 years) is more suitable for sediment monitoring. This has already been implemented in the TMAP Common Package with a 3-year frequency of sediment monitoring and an annual or bi-annual frequency in monitoring of biota. In Denmark, the frequency for sediment monitoring is 6 years. 
However, it is still necessary to tune the monitoring frequencies in the different matrices to allow a combined assessment of sediment and biota samples. An improved trend analyses can be obtained by annual measurements (increased frequency) at less stations (decreased geographical coverage and/or focus on “hot spots”), the latter to keep the monitoring costs at the same level.

3.4 Spatial coverage

The spatial assessment in the Wadden Sea QSRs (1993, 1999, 2004) has been based on 12 sub-areas which are more or less congruent to the WFD water body types and proved to be sufficient for a trilateral assessment (see map in Annex 4). 

At least one station per water body should be sampled (depending on substance, matrix and monitoring objective). Sampling of sediment and biota (blue mussel, fish and bird eggs) should be combined in order to allow a better interpretation of the results and focus on “hot spot” areas. Reduction of stations (decreased geographical coverage) in combination with annual measurements (increased frequency) will provide and improve trend analyses. 

Additional stations may be necessary in larger water bodies which may have distinct characteristics (such as the Western and Eastern Dutch Wadden Sea which has been designated as one water body).

The map in Annex 5 indicated the sampling stations for sediment and biota as compiled for the QSR 2004.

3.5 Assessment criteria

In the Wadden Sea QSR 2004, the OSPAR assessment criteria have been applied (Agreement on Background Concentrations for Contaminants in Seawater, Biota and Sediment (OSPAR Agreement 2005-6), Background concentrations (BC) and background assessment criteria (BAC) respectively Ecotoxicological Assessment Criteria (EAC) in water, sediment, fish and mussels). 
Regional specific assessment criteria for several substances are still lacking. This fact was already mentioned in the QSR 1999 and it was recommended to develop such criteria.

In the WFD, Environmental Quality Standards (EQS) are developed for priority substances in water (EC, 2006). Comparable standards for sediment and biota will not be available on Community level but should be to be developed by the member states. For the Wadden Sea, this should be done in the framework of the TMAP as proposed already in the QSR 1999. 

4. Proposal for a revised TMAP 

The results of the trilateral data assessment in the QSRs revealed that the existing time series were valuable instruments to assess the status of the Wadden Sea with regard to hazardous substances. Especially species representing the higher food web (such as birds) were suitable indicators. 

Further improvement of the comparability of monitoring methods (according to OSPAR and ICES) and a better tuning (compatibility) between monitoring of the different matrices should be the focus of the coming years. 

Because the activities on the WFD implementation have not yet been concluded, the topic how to deal with the WFD priority substances has to be dealt with in the TMAP in 2007. 

It is proposed: 

a. Existing monitoring time series of hazardous substances in the TMAP should be continued on the basis of the OSPAR guidelines, assessment criteria and quality assurance procedures. 

b. The TMAP common package should be extended with the national monitoring programs which are part of the JAMP and the North Sea EcoQOS. 

c. Monitoring methods, frequencies and stations should be tuned at the national and trilateral level to enhance interpretation of the results. 

d. National monitoring of WFD priority substances in water should be included in the TMAP in 2007 as appropriate. 
A proposal for a revised TMAP is in Table 1.

Table 1: Proposed parameter groups of a revised TMAP. 

	Parameter group
	Water*
	Sediment
	Blue Mussel
	Fish 1)
	Bird egg

	Normalization
	(whole sample)
	Grain size, TOC

Li, Al

GLT
	DW, fat content, 

length/weight of shells
	DW, fat content, length/weight, age
	Fresh weight, DW, Fat content

	Metals
	Cd, Pb, Hg, Ni
	As, Cr, Zn, Ni, Cu, Cd, Hg, Pb
	Zn, Ni, Cu, Cd, Hg, Pb
	Zn, Ni, Cu, Cd, Hg, Pb
	Hg

	PCBs
	-
	28, 52, 101, 118, 138, 153, 180
	28, 52, 101, 118, 138, 153, 180
	28, 52, 101, 118, 138, 153, 180
	62 PCBs

	Pesticides
	DDT total, pp-DDT

HCHs

HCB
	DDTs

HCHs

HCB
	DDTs

HCHs

HCB
	DDTs

HCHs

HCB
	DDTs

HCHs

HCB

Chlordanes

	PAHs 2)
	PAHs
	PAHs 2)
	PAHs 2)
	PAHs 2)
	-

	Organotins
	TBTs
	TBT, DBT, MBT,

TPT
	TBT, DBT, MBT,

TPT
	-
	-

	Other priority Substances (WFD)
	(33+8)*
	-
	-
	-
	-

	Polar pesticides
	(33+8)*
	-
	-
	-
	-

	Brominated flame retardants
	BDEs
	(BDE 47, 99, 100, 153) 3) 
	(BDE 47, 99, 100, 153) 3) 
	
	(BDE 47, 99, 100, 153) 3) 

	Alkylphenols
	(33+8)*
	-
	-
	-
	-

	
	
	
	
	
	


*WFD Priority substances. Selection of priority substances and monitoring strategy (selection of water body, operational and surveillance monitoring) depends on risk analysis and occurrence of PS by the Member States. To be included in the revised TMAP in 2007. 

1) Fish: Hg in muscle, all other substances in liver. For continuation of time series, it should be evaluated which species should be chosen (flounder or eelpout).

2)
PAHs according OSPAR CEMP.

3)
BDEs in sediment and biota on voluntary basis
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ANNEX 1 

STATUS TMAP Common Package

Monitoring of hazardous substances in the Wadden Sea has been carried out as part of the TMAP Common Package since 1997 (Stade Declaration, 1997) and on the basis of the monitoring guidelines developed by OSPAR (OSPAR 2004). 

The aim of the TMAP is to provide a scientific assessment of the status of the ecosystem and to assess the status of implementation of the Targets (QSR 1999, 2004). With regard to hazardous substances this concerns the Targets on “Water and Sediment” (Wadden Sea Plan 1997): 

· Background concentrations of natural micropollutants, 

· Concentration of man made substances as results from zero discharges.

Table 1: Overview of Parameter Groups adopted as part of the TMAP Common Package in the Stade Declaration (1997) with regard to hazardous substances. 

	Parameter Group
	Parameters
	Area
	Frequency
	Guideline
	Time series in QSR

	Metals in sediment
	Cd, Hg, Pb, Zn, Cu
	Existing stations according to national programs
	Every 3y

(or yearly)
	OSPAR
	1982/84

	TBT in water and sediment
	Organotins
	Sed: Selected areas, 

Water: Hot spots”
	According to national programs
	OSPAR
	1990/98

	Contaminants in biota:
	
	
	
	
	

	- blue mussel
	Cd, Hg, Pb, Zn, Cu, 

7 PCBs

DDTs, HCHs, HCB

(PAHs)
	Existing stations according to national programs
	1/y to 1/3y
	OSPAR
	1996

	- flounder
	Cd, Hg, Pb, Zn, Cu, 

7 PCBs

DDTs, HCHs, HCB

(PAHs)
	Existing stations according to national programs
	1/y to 1/2y
	OSPAR
	1996

	- bird eggs (Oystercatcher, Common Tern)
	Hg, 

62 PCBs

DDTs, HCHs, HCB

Chlordanes
	13 sampling sites
	1/y
	OSPAR
	D: 1981

NL: 1991

TMAP: 1998


ANNEX 2

OSPAR

The Coordinated Environmental Monitoring Programme (CEMP, 2006) is that part of the monitoring within the JAMP. The aim of the CEMP is to deliver comparable data from across the OSPAR maritime area, which can be used in assessments to address the specific questions raised in the JAMP. Three elements are essential for the realization of the CEMP: guidelines, quality assurance tools, assessment tools.

Table 1: Overview of monitoring of hazardous substances in the CEMP 

	Parameter Group
	Parameters
	Mandatory
	Voluntarily
	Assess. tool
	Guideline

	Metals in sediment and biota
	Hg, Cd, Pb
	x
	
	x
	x

	PCBs in sediment and biota
	28,52,101, 118, 138, 153, 180
	x
	
	x
	x

	PAHs in sediment and biota:
	9 PAHs
	x
	
	x
	x

	
	Alkylated PAHs
	
	x
	
	

	Biological Effects
	PAH specific

Metal specific
	
	x
	
	x

	Organotins:
	TBT specific effects
	x
	
	x
	x

	
	Sediment
	x
	
	x
	x

	
	Biota
	
	x
	x
	


North Sea Ecological Quality Objectives

The OSPAR Commission adopted the report on North Sea Pilot Project on Ecological Quality Objectives (EcoQO) in 2005 (OSPAR, 2005) and is currently preparing the application of the EcoQOs for the QSR 2010. The EcoQO have been evaluated in 2003 and 2004 by ICES. 

In Table 2, ecological quality issues, related ecological quality elements and corresponding ecological quality objectives (EcoQOs), following the adoption by OSPAR 2005 of the Report on the North Sea Pilot Project on EcoQOs, has been listed. (EcoQOs are shown in italics and advanced ecological quality elements and EcoQOs are shown in bold).

Table 2: Overview of the revised EcoQO system for the North Sea (BDC 06/2/6) 

	Issue
	Ecological quality element and related ecological quality objective (EcoQO) 

	1. Commercial fish species
	(1.1) 
Spawning stock biomass of commercial fish species in the North Sea (former a)

Above precautionary reference points
for commercial fish species where those have been agreed by the competent authority for fisheries management

	2. Marine mammals
	(2.1) 
Seal population trends in the North Sea (former c)

a. Harbour seal population size: Taking into account natural population dynamics and trends, there should be no decline in harbour seal population size (as measured by numbers hauled out) of ≥10% as represented in a five-year running mean or point estimates (separated by up to five years) within any of eleven sub-units of the North Sea. These sub-units are: Shetland; Orkney; North and East Scotland; South-East Scotland; the Greater Wash/Scroby Sands; the Netherlands Delta area; the Wadden Sea; Heligoland; Limfjord; the Kattegat, the Skagerrak  and the Oslofjord; the west coast of Norway south of 62oN. 

b. Grey seal pup production: Taking into account natural population dynamics and trends, there should be no decline in pup production of grey seals of ≥10% as represented in a five-year running mean or point estimates (separated by up to five years), and in breeding sites, within any of nine sub-units of the North Sea. These sub-units are: Orkney; Fast Castle/Isle of May; the Farne Islands; Donna Nook; the French North Sea and Channel coasts; the Netherlands coast; the Schleswig-Holstein Wadden Sea; Heligoland; Kjørholmane (Rogaland).
(2.2) 
By-catch of harbour porpoises (former e)

Annual by-catch levels should be reduced to below 1.7% of the best population estimate

	3. Seabirds


	(3.1) 
Proportion of oiled common guillemots among those found dead or dying on beaches (former f)

The proportion of such birds should be 10% or less of the total found dead or dying, in all areas of the North Sea

(3.2) 
Mercury concentrations in seabird eggs (former g)

The average concentrations of mercury in the fresh mass of ten eggs from separate clutches of common tern (Sterna hirundo) and Eurasian oystercatcher (Haematopus ostralegus) breeding adjacent to the estuaries of the Rivers Elbe, Weser, Ems, Rhine/Scheldt, Thames, Humber, Tees, and Forth, should not significantly exceed concentrations in the fresh mass of ten eggs from separate clutches of the same species breeding in similar (but not industrial) habitats in south-western Norway and in the Moray Firth

(3.3) 
Organohalogen concentrations in seabird eggs (former h)

For each site, the average concentrations in fresh mass of the eggs of common tern (Sterna hirundo) and Eurasian oystercatcher (Haematopus ostralegus) should not exceed: 20 ng g−1 of PCBs; 10 ng g−1 of DDT and metabolites; and 2 ng g−1 of HCB and of HCH. Sampling should be of ten eggs of each species from separate clutches of birds breeding adjacent to the estuaries of the Rivers Elbe, Weser, Ems, Rhine/Scheldt, Thames, Humber, Tees, and Forth, and in similar (but not industrial) habitats in south-western Norway and in the Moray Firth

(3.4) 
Plastic particles in stomachs of seabirds (former i)

There should be less than 2% of northern fulmars (Fulmarus glacialis) having ten or more plastic particles in the stomach in samples of 50–100 beach-washed fulmars found in winter (November to April) from each of fifteen areas of the North Sea over a period of at least five years

(3.5) 
Local sand eel availability to black-legged kittiwakes (former j)

Breeding success of the black-legged kittiwake (Rissa tridactyla) should exceed (as a three-year running mean) 0.6 chicks per nest per year in each of the following coastal segments: Shetland, north Scotland, east Scotland, and east England

(3.6) 
Seabird population trends as an index of seabird community health (former k)

	4. Fish communities
	(4.1) 
Changes in the proportion of large fish and hence the average weight and average maximum length of the fish community (former l)

	5. Benthic communities
	(5.1) 
Imposex in dog whelks (Nucella lapillus) or other selected gastropods (former n)

The average level of imposex  in a sample of not less than 10 female dog whelks (Nucella lapillus) should be consistent with exposure to TBT concentrations below the environmental assessment criterion (EAC) for TBT – that is, < 2.0, as measured by the Vas deferens Sequence Index, Where Nucella does not occur naturally, or where it has become extinct, the red whelk (Neptunea antiqua), the whelk (Buccinum undatum) or the netted dog whelk (Nassarius reticulatus) should be used, with exposure criteria on the same index of  <2.0, <0.3 and <0.3, respectively.

(5.2) 
Density of sensitive (e.g., fragile) species

(9.1.5)
Kills in zoobenthos in relation to eutrophication (former m)

This EcoQO is part of the integrated subset of EcoQOs for eutrophication under issue 9.

(9.1.6)
Changes in zoobenthos in relation to eutrophication

This EcoQO is part of the integrated subset of EcoQOs for eutrophication under issue 9.

	6. Plankton communities
	(9.1.2)
Phytoplankton chlorophyll a (former q) 

This EcoQO is part of the integrated subset of EcoQOs for eutrophication under issue 9. 

(9.1.3) Phytoplankton indicator species for eutrophication (former r)

This EcoQO is part of the integrated subset of EcoQOs for eutrophication under issue 9. 

	7. Threatened and/or declining species
	(7.1) 
Presence and extent of threatened and/or declining species in the North Sea, as shown on the Initial OSPAR List (former b)



	8. Threatened and/or declining Habitats
	(8.1) 
Restore and/or maintain the quality and extent of threatened and/or declining habitats in the North Sea, as shown on the Initial OSPAR List (former s)



	9. Eutrophication
	(9.1)
Eutrophication status of the North Sea

Overarching EcoQO-eutro:

All parts of the North Sea should have by 2010 the status of non-problem areas with regard to eutrophication, as assessed under the OSPAR Common Procedure for the Identification of the Eutrophication Status of the OSPAR Maritime Area (which consists of the (one-off) Screening Procedure and the (iterative) Comprehensive Procedure)

Supporting EcoQOs-eutro:

(9.1.1) Winter nutrient (DIN and DIP) concentrations (former t)
Winter DIN and DIP (that is, concentrations of dissolved inorganic nitrogen and dissolved inorganic phosphate) should remain below a justified salinity-related and/or area-specific % deviation from background not exceeding 50%.

(9.1.2) Phytoplankton chlorophyll a (former q)

Maximum and mean chlorophyll a concentrations during the growing season should remain below a justified area-specific % deviation from background not exceeding 50%.

(9.1.3) Phytoplankton indicator species for eutrophication (former r)

Area-specific phytoplankton eutrophication indicator species should remain below respective nuisance and/or toxic elevated levels (and there should be no increase in the average duration of blooms

(9.1.4) Oxygen (former u)

Oxygen concentration, decreased as an indirect effect of nutrient enrichment, should remain above area-specific oxygen assessment levels, ranging from 4 – 6 mg oxygen per litre

(9.1.5) Kills in zoobenthos in relation to eutrophication (former m)

There should be no kills in benthic animal species as a result of oxygen deficiency and/or toxic phytoplankton species

(9.1.6)
Changes in zoobenthos in relation to eutrophication


ANNEX 3 Priority substance to be monitored under the WFD

WFD ANNEX X (Decision 2466/2001/EC), 20 November 2001

LIST OF PRIORITY SUBSTANCES IN THE FIELD OF WATER POLICY (*)

	
	CAS number(1)
	EU number (2)
	Name of priority substance
	Identified as priority hazardous substances

	(1)
	15972-60-8
	240-110-8
	Alachlor
	

	(2)
	120-12-7
	204-371-1
	Anthracene
	(X) (***)

	(3)
	1912-24-9
	217-617-8
	Atrazine
	(X) (***)

	(4)
	71-43-2
	200-753-7
	Benzene
	

	(5)
	not applicable
	not applicable
	Brominated diphenylethers
	(**) X (****)

	(6)
	7440-43-9
	231-152-8
	Cadmium and its compounds
	X

	(7)
	85535-84-8
	287-476-5
	C10-13-chloroalkanes
	(**) X

	(8)
	470-90-6
	207-432-0
	Chlorfenvinphos
	

	(9)
	2921-88-2
	220-864-4
	Chlorpyrifos
	(X) (***)

	(10)
	107-06-2
	203-458-1
	1,2-Dichloroethane
	

	(11)
	75-09-2
	200-838-9
	Dichloromethane
	

	(12)
	117-81-7
	204-211-0
	Di(2-ethylhexyl)phthalate (DEHP)
	(X) (***)

	(13)
	330-54-1
	206-354-4
	Diuron
	(X) (***)

	(14)
	115-29-7
	204-079-4
	Endosulfan
	(X) (***)

	
	959-98-8
	not applicable
	(alpha-endosulfan)
	

	(15)
	206-44-0
	205-912-4
	Fluoranthene
	(*****)

	(16)
	118-74-1
	204-273-9
	Hexachlorobenzene
	X

	(17)
	87-68-3
	201-765-5
	Hexachlorobutadiene
	X

	(18)
	608-73-1
	210-158-9
	Hexachlorocyclohexane
	X

	
	58-89-9
	200-401-2
	(gamma-isomer Lindane)
	

	(19)
	34123-59-6
	251-835-4
	Isoproturon
	(X) (***)

	(20)
	7439-92-1
	231-100-4
	Lead and its compounds
	(X) (***)

	(21)
	7439-97-6
	231-106-7
	Mercury and its compounds
	X

	(22)
	91-20-3
	202-049-5
	Naphthalene
	(X) (***)

	(23)
	7440-02-0
	231-111-4
	Nickel and its compounds
	

	(24)
	25154-52-3
	246-672-0
	Nonylphenols
	X

	
	104-40-5
	203-199-4
	(4-(para)-nonylphenol)
	

	(25)
	1806-26-4
	217-302-5
	Octylphenols
	(X) (***)

	
	140-66-9
	not applicable
	(para-tert-octylphenol)
	

	(26)
	608-93-5
	210-172-5
	Pentachlorobenzene
	X

	(27)
	87-86-5
	201-778-6
	Pentachlorophenol
	(X) (***)

	(28)
	not applicable
	not applicable
	Polyaromatic hydrocarbons
	X

	
	50-32-8
	200-028-5
	(Benzo(a)pyrene),
	

	
	205-99-2
	205-911-9
	(Benzo(b)fluoranthene),
	

	
	191-24-2
	205-883-8
	(Benzo(g,h,i)perylene),
	

	
	207-08-9
	205-916-6
	(Benzo(k)fluoranthene),
	

	
	193-39-5
	205-893-2
	(Indeno(1,2,3-cd)pyrene)
	

	(29)
	122-34-9
	204-535-2
	Simazine
	(X) (***)

	(30)
	688-73-3
	211-704-4
	Tributyltin compounds
	X

	
	36643-28-4
	not applicable
	(Tributyltin-cation)
	

	(31)
	12002-48-1
	234-413-4
	Trichlorobenzenes
	(X) (***)

	
	
	
	(1,2,4-Trichlorobenzene)
	

	(32)
	67-66-3
	200-663-8
	Trichloromethane
	(Chloroform)

	(33)
	1582-09-8
	216-428-8
	Trifluralin
	(X) (***)


(*) Where groups of substances have been selected, typical individual representatives are listed as indicative parameters (in brackets and without numbers). The establishment of controls will be targeted to these individual substances, without prejudicing the inclusion of other individual representatives, where appropriate.

(**) These groups of substances normally include a considerable number of individual compounds. At present, appropriate indicative parameters cannot be given.

(***) This priority substance is subject to a review for identification as possible “priority hazardous substance”. The Commission will make a proposal to the European Parliament and Council for its final classification not later than 12 months after adoption of this list. The timetable laid down in Article 16 of Directive 2000/60/EC for the Commission's proposals of controls is not affected by this review.

(****) Only Pentabromobiphenylether (CAS-number 32534-81-9).

(*****) Fluoranthene is on the list as an indicator of other, more dangerous Polyaromatic Hydrocarbons. 

(1) CAS: Chemical Abstract Services.

(2) EU-number: European Inventory of Existing Commercial Chemical Substances (EINECS) or European List of Notified Chemical Substances (ELINCS).’
WFD ANNEX VIII - INDICATIVE LIST OF THE MAIN POLLUTANTS

1. Organohalogen compounds and substances which may form such compounds in the aquatic environment.

2. Organophosphorous compounds.

3. Organotin compounds.

4. Substances and preparations, or the breakdown products of such, which have been proved to possess carcinogenic or mutagenic properties or properties which may affect steroidogenic, thyroid, reproduction or other endocrine-related functions in or via the aquatic environment.

5. Persistent hydrocarbons and persistent and bioaccumulable organic toxic substances.

6. Cyanides.

7. Metals and their compounds.

8. Arsenic and its compounds.

9. Biocides and plant protection products.

10. Materials in suspension.

11. Substances which contribute to eutrophication (in particular, nitrates and phosphates).

12. Substances which have an unfavourable influence on the oxygen balance (and can be measured using parameters such as BOD, COD, etc.).
Other substances

Eight substances which are not listed in WFD Annex X and covered by the daughter directives 86/280/EC to 76/464/EC

· DDT

· Aldrin

· Dieldrin

· Endrin

· Isodrin

· Carbontetrachlorinde

· Tertrachlorethylene

· Trichloroethylene

Annex 4 QSR Sub-areas 

The assessment in the Wadden Sea QSRs (1993, 1999, 2004) has been based on 12 sub-areas (see map) which are more or less congruent to the WFD river basin district and water body types (see map). In the QSR, no distinction was made between inner and outer coastal waters as done in the designation of WFD water bodies. 
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ANNEX 5 

Sampling stations sediment and biota (source QSR 2004) 

(see extra PDF file)

� 	In this context ‘reference points’ are those for spawning stock biomass, also taking into account fishing mortality, where these have been agreed by the competent authority for fisheries management. 
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