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1. Introduction

Hazardous Substances in the Wadden Sea

In the Wadden Sea, various hazardous substances can be found. These include above background levels of metals such as mercury, lead and cadmium and synthetic compounds such as pesticides and plasticizers. Many of these chemicals are persistent in the environment, accumulate in organisms and are detrimental to their metabolism, immune systems and reproductive success (PBT criteria: Persistent Bioaccumulative Toxic).

The Wadden Sea is by nature a sedimentation area receiving inputs from different sources and via various pathways. The major ones are:

· North Sea

· river run-off

· Atmospheric deposition

· diffuse, like ship hulls

Pollution prevention

National programs

OSPAR / North Sea Conferences 

· phasing out / reductions of inputs

EC Water Framework Directive

· good ecological status

· good chemical status 

Trilateral: 

Targets on quality of water and sediment

Ministerial Conference 2005

Monitoring Hazardous Substances

[note: text to be amended/updated]

Wadden Sea / TMAP

TMAP Common Package, the monitoring of hazardous substances carried out document changes, trends and spatial distribution of these substances and to assess the Targets of the Wadden Sea Plan: 

1. “Background concentrations of natural micropollutants (metals, PAH) in water, sediment and indicator species”

2. “Concentrations of man-made substances as resulted from zero discharge”

Description TMAP Common Package (parameters, matrices, frequencies, areas”

In the TMAP Common Package contaminants concentrations (heavy metals, organochlorines, PAH) are assessed in sediment and biota (flounder, blue mussels, bird eggs of Oystercatcher and Common Tern (see TMAP guidelines 1997). 

In the QSR 2004, riverine inputs and concentrations of contaminants have been assessed for the period 1996 – 2002 and compared with the previous QSR 1999 (data up to 1995). The general picture was that the concentrations were more or less the same or continued to decrease at a moderate stage. However, in some areas an increase was observed and for some substances the Target has not yet been met. The persistency of most xenobiotics still constitutes an environmental problem (remobilization, transport). Some substances (PCB, lindance, and TBT) still exceed the EAC in various sub-areas. Many newly developed xenobiotics including hormone disruptors have a wide occurrence in the Wadden Sea. 

With regard to monitoring the QSR recommended: 

· to continue to harmonize methods of analysis and standardization for sediment, fish and blue mussel to enable reliable comparisons at a geographical scale.

· to include Nickel (priority substance in WFD and JAMP) in the TMAP common package

· to include priority substance among the newly developed xenobiotics and hormone disruptors in connection with requirements of the WFD

· to apply biological effects assessment techniques (bioassays, EDA, TIE) 

OSPAR

Marine monitoring data are collected under the Co-ordinated Environmental Monitoring Programme (CEMP). 

A scientific assessment was prepared in 2005 (OSPAR publication 2005/235). The report assesses data monitored in biota and sediments under the CEMP on a mandatory basis: cadmium (Cd), mercury (Hg) and lead (Pb), polycyclic aromatic hydrocarbons (PAHs) (anthracene, benz[a]anthracene, benzo[a]pyrene, benzo[g,h,i]perylene, chrysene, fluoranthene, indeno[1,2,3-cd]pyrene, phenanthrene, pyrene), polychlorinated biphenyls (ΣCB7, CB 153). 

Data for the following contaminants reported on a voluntary basis was also assessed: arsenic (As), chromium (Cr), copper (Cu), nickel (Ni) and zinc (Zn), dieldrin and lindane (γ-HCH)).

The report shows widespread downward trends in the concentrations of hazardous substances in the North East Atlantic. Nevertheless, the majority of measurements show that concentrations of both naturally occurring and man-made contaminants remain above long-term targets. Continued monitoring is needed to improve the number of time series where statistically significant trends can be detected. However, the assessment generally supports the conclusion that the work of OSPAR is having a substantial beneficial effect on the quality of the marine environment of the North-East Atlantic.

Currently under discussion in CEMP:

· inclusion of new compounds in CEMP (HCH isomers, brominated flame retardants, dioxins/furans)

· adjustment of monitoring: coplanar PCB, alklylated PAHs, TBT in biota

JAMP guidelines have been developed for contaminants in sediment, biota and on biological effects

WFD

Article 8 of the Directive establishes the requirements for the monitoring of surface water status, groundwater status and protected areas. Monitoring programs are required to establish a coherent and comprehensive overview of water status within each river basin district. The chemical status of water bodies is be assessed in terms of compliance with the Quality Standards (QSs) established in the Directives included in Annex IX of the WFD and  Article 16 of the Directive and under other relevant Community legislation setting Environmental Quality Standards (EQSs) (under preparation). Specific monitoring will be required to determine chemical status. 

Further guidance on the implementation of the WFD has been given in the CIS guidance document on monitoring (2002). 

Currently, a guidance document on surface water monitoring (CMA-Chemical Monitoring Activity) is under preparation supplementary to the CIS guidance. It addresses matrix selection, monitoring design, general physico-chemical parameters for SPM, sediment and biota, sampling representativeness, monitoring design for specific purposes (e.g. trend), as well as, technical guidance for sampling and analyses. 

The WFD chemical monitoring refers to:

· WFD priority substances

· WFD Annex VIII compounds

· Physico-chemical parameters, 

· Co-factors required for interpretation of results

The substance lists are given in Annex 1.

2. Task of the TMAP ad hoc group “Hazardous Substances” 

The experiences from the QSR 2004 revealed that a harmonized assessment of Wadden Sea monitoring results of hazardous substances in sediment and biota is still hampered by limited comparability and consistency of data although technical guidelines and quality assurance procedures have been available from the OSPAR guidelines as well as from the ICES for several years. 

In addition, the developments with regard to the implementation of the Water Framework Directive and other international agreements have to be followed. 

Establishment of TMAP ad hoc group on hazardous substances

The main objective of the TMAP expert group is 

1. to support the TMAP revision process with regard to the implementation of monitoring for the Wadden Sea Plan Targets and the EC Water Framework Directive monitoring requirements, also taking into account other relevant international conventions and 

2. to enhance the comparability and consistency of Wadden Sea monitoring methods and data based on the experiences made during the preparation of the QSR 2004. 

The following tasks were given to the ad-hoc group: 

1. Data Comparability: to assess and compare the methods applied in the national monitoring programs with the aim to enhance the comparability with regard to e.g. grain-size correction of concentrations in sediment, normalization of concentrations in biota (dry, wet, fat weight), 

2. Data Quality: to oversee the application of existing quality assurance procedures, e.g. with regard to sample handling and possible sample contamination, 

3. Database Quality: to prepare proposals for a regular thorough trilateral screening of data sets filled into the TMAP Units and for an enhanced data input procedure in order to ensure that a comparable and consistent data set is available for trilateral assessment 

4. Monitoring Effectivity: to review the current monitoring program especially with regard to the optimization of monitoring effort in relation to political needs (frequency, location, substances and time) together with an indication of costs and priorities.

5. Monitoring upgrade: to prepare proposals for monitoring of “new” hazardous substances in the Wadden Sea taking into account the OSPAR Hazardous Substances Strategy together with an indication of costs and priorities,

6. Monitoring Efficiency: to review the need for an assessment of hazardous substances in different matrices (water, suspended matter, sediment, biota). 

Structure of the report

To implement the tasks, the ad-hoc group discussed the status of the existing monitoring programs in chapter 3. In chapter 4, the requirements for a revised TMAP are discussed which result in a proposal for a new TMAP guideline for monitoring of hazardous substances in the Wadden Sea.  

3. Present Status of monitoring of hazardous substances

The workshop participants presented an overview about the current status of blue mussel monitoring in the Wadden Sea. An overview of the existing monitoring programs is given in Annex 4.

3.1 The Netherlands

MTWL, TMAP, CEMP, OSPAR riverine inputs

WFD monitoring guidelines

3.2 Niedersachsen 

BLMP revision

3.3 Schleswig-Holstein

BLMP revision

3.4 Denmark

NOVANA 

· program description

· Wadden Sea

3.5 Conclusions on the present status of monitoring of hazardous substances 

· which parameters and matrices,

· stations and frequencies

· methods

· assessment criteria

4. Development of a revised TMAP 

The ad-hoc group assessed the existing monitoring programs for hazardous substance concerning the applied methods, the comparability of the results and the possibilities to harmonize the surveys. It gave recommendations for the refinement of the TMAP guidelines and identified follow-up activities in order to improve the existing monitoring. 

[Explanatory Note: The WFD “chemical monitoring activity” (CMA) is currently preparing a “guidance document on surface water monitoring”. A draft version will probably be available in May/June 2006. The results have to be included in the draft TMAP guidelines]

4.1 Selection of matrices

WFD: 

Whole water - Principal matrix for assessing compliance with EQS. Only requirement with respect to unit (mass per l of total water)

· organic compounds: whole water

· metals: dissolved metals (dissolved phase)

· substances with high Kow (>5): suspended matter (SPM) (check applicability)

Whole water, sediment, biota - compliance with non-deterioration principle

4.2 Selection of parameters and methods

WFD Chemical monitoring refers to

· priority substances (33 substances) + 8 substances (other water directives)

· Annex VIII compounds

4.3 Selection of frequencies and spatial coverage

The assessment in the Wadden Sea QSRs (1993, 1999, 2004) has based on 12 sub-areas (see map) which are more or less congruent to the WFD water body types. Main difference occur in NL (in WFD no distinction between western and eastern Wadden Sea) and DK (Wadden Sea is one water body). 

[image: image1.emf]
Selection of frequencies and sampling stations with regard to:

· trend detection,

· spatial distribution (“hot spots”),

· transboundary transport of contaminants

4.4 Assessment criteria

WFD Environmental Quality Standards (EQS)

North Sea EcoQO (Pilot Project)

· 21 ecological quality elements 

· Contaminant related: seabird eggs (Hg and organochlorines)

Agreement on Background Concentrations for Contaminants in Seawater, Biota and Sediment (OSPAR Agreement 2005-6). 

Background concentrations (BC) and background assessment criteria (BAC) in water, sediment, fish and mussels 

· Metals

· PAH

· PCB (only sediment, biota)

Development of specific Wadden Sea assessment criteria (based on OSPAR and national criteria)

4.5 Reporting

Data storage and formats

Reporting / Assessment procedures

4.6 Quality assurance

Reference to WFD / OSPAR activities such as:

· quality assurance

· technical guidelines (EN ISO, others)

· WFD minimum performance criteria

· Reference material

5. Recommendations and follow up actions

TMAP ad hoc group activities 

(listing of specific recommendations to the TMAG/TWG with regard to chemical monitoring]

TMAP guidelines

The workshop prepared a new TMAP guideline for monitoring of hazardous which has been attached as Annex 4. 
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ANNEX 1 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 possesscarcinogenic 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

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

· Trichloroethylene

· Perchlorethylene

· Tertrachlorethylene

· Carbon tetrachlorinde

Frequency of Monitoring (WFD Annex V)

	Quality element
	Rivers
	Lakes
	Transitional
	Coastal

	Physico-chemical
	
	
	
	

	Thermal conditions
	3 months
	3 months
	3 months
	3 months

	Oxygenation
	3 months
	3 months
	3 months
	3 months

	Salinity
	3 months
	3 months
	3 months
	

	Nutrient status
	3 months
	3 months
	3 months
	3 months

	Acidification status
	3 months
	3 months
	
	

	Other pollutants
	3 months
	3 months
	3 months
	3 months

	Priority substances
	1 month
	1 month
	1 month
	1 month


ANNEX 2 Terms of Reference

TMAP Ad hoc working group

Hazardous Substances

Terms of Reference 

(29.11.2005)
1. Introduction

The experiences from the QSR 2004 revealed that a harmonized assessment of Wadden Sea monitoring results of hazardous substances in sediment and biota is still hampered by limited comparability and consistency of data although technical guidelines and quality assurance procedures have been available from the OSPAR guidelines as well as from the ICES for several years. 

The main objective of the TMAP expert group is 

1. to support the TMAP revision process with regard to the implementation of monitoring for the Wadden Sea Plan Targets and the EC Water Framework Directive monitoring requirements, also taking into account other relevant international conventions and 

2. to enhance the comparability and consistency of Wadden Sea monitoring methods and data based on the experiences made during the preparation of the QSR 2004. 

2. Tasks

1. to assess and compare the methods applied in the national monitoring programs with the aim to enhance the comparability with regard to e.g. grain-size correction of concentrations in sediment, normalization of concentrations in biota (dry, wet, fat weight), 

2. to oversee the application of existing quality assurance procedures, e.g. with regard to sample handling and possible sample contamination, 

3. to prepare proposals for a regular thorough trilateral screening of data sets filled into the TMAP Units and for an enhanced data input procedure in order to ensure that a comparable and consistent data set is available for trilateral assessment 

4. to review the current monitoring program especially with regard to the optimization of monitoring effort in relation to political needs (frequency, location, substances and time) together with an indication of costs and priorities.

5. to prepare proposals for monitoring of “new” hazardous substances in the Wadden Sea taking into account the OSPAR Hazardous Substances Strategy together with an indication of costs and priorities,

6. to review the need for an assessment of hazardous substances in different matrices (water, suspended matter, sediment, biota). 

3. Participation

The ad-hoc group will be attended by persons who are in charge of the national monitoring in organizational and technical aspects (Annex 1). The TMAG will nominate participants of the ad-hoc group and appoint a chairman. The CWSS will be responsible for the secretarial work.

4. Mandate

The ad-hoc group is a TMAP expert group under the responsibility of the TMAG to carry out the tasks given above. The ad-hoc group will prepare a work program and report to the TMAG.

5. Time schedule

The ad-hoc group shall prepare a work program in order to carry out the above mentioned tasks within two meetings and to report to the TMAG until June 2006. 

ANNEX 3 Members of the ad-hoc group

ANNEX 4 Overview: Monitoring of Hazardous Substances in the Wadden Sea Area 

(up to 3 sm resp. up to outer borders national parks in Germany)

[see separate meeting document]

ANNEX 5 Proposal TMAP Guidelines Hazardous Substances

1. Overall strategy

The monitoring of hazardous substances in the Wadden Sea is carried out to provide a scientific assessment of the status and development of the ecosystem and to assess the status of implementation of the Targets of the Wadden Sea Plan. 

Hazardous substances are substances that are toxic, persistent and liable to bio-accumulate, and other substances which give rise to an equivalent level of concern. This includes natural micropollutants (heavy metals, PAH) and synthetic compounds (such pesticides, organochlorines and other xenobiotic substances). 

The following in Targets on quality of water and sediment apply: 

•
natural micropollutants: background concentrations in water, sediment and indicators species

•
man - made substances: concentrations as resulting from zero-discharges.

In addition, the TMAP guidelines for monitoring of hazardous substances have been drawn up according to the requirements of the EC Directives (in particular the Water Framework Directive) and the OSPAR monitoring program JAMP. 

As the majority of hazardous substances accumulate in biota and sediment, these are the selected matrices to obtain an integrated measure of pressure on the environment. They are also suitable for assessing levels, trends and, with regard to biota, also effects of hazardous substances. At the same time, this ensures more accurate measurements due to a higher concentration compared with the water phase. 

With regard to the WFD, the aim of monitoring of sediment and biota is to assess compliance with the no deterioration objective of the WFD and to assess the long-term impacts of anthropogenic activity including determining the extent and rate of change of levels of environmental contamination. 

The aim of water monitoring is to assess compliance with the Environmental Quality Standards which are being established with regard to the 33 WFD priority substances. 

2. Assessment criteria

To assess whether the present level of pollutants is harmful to the ecosystem, the existing assessment criteria which have been developed [or are in preparation] will be applied for the Wadden Sea if applicable: 

· WFD Quality standards for priority substances (water phase)

· North Sea EcoQOs (seabird eggs)

· OSPAR Background concentration / Ecological assessment criteria (various matrices)

3. Monitoring areas
At least three sampling sites in each Wadden Sea region should be selected on the national level. These sites should be representative for a certain area concerning e.g. similar topography, sediment characteristics, hydrodynamics, anthropogenic influence, sedimentation characteristics and bioturbation.

[reference to the WFD water body types to be made]

The three types that should ideally be covered in each country are sites which are

•
influenced by estuaries  not too far from major anthropogenic input sources (but not too close because of possible interferences over a longer time span)  (= transitional waters)

•
typical for a mid‑Wadden Sea region, with only small influence from estuaries  (= inner Wadden Sea)

•
influenced by the North Sea  influence of the high salinity waters is more pronounced, and the pollutant concentrations will be lower (= outer Wadden Sea)

The sites are to be selected on the national level.

4. Parameters

Table Overview of parameters. 

Further technical details are given in Appendix xy.

	Substance
	Water
	Sediment
	Mussel
	Fish
	Bird eggs

	Heavy metals:

Cd, Cu, Hg, Pb, Zn, Ni


	x
	x
	x
	x
	Hg

	TBT, DBT, MBT, TphT
	x
	x
	x
	
	

	PCBs

(28, 31, 52, 101, 105, 118, 138, 153, 156, 180)


	
	x
	x
	x
	x

	Brominated flame retardants (BDE 47, 99, 100, 153, 154)


	
	x
	x
	
	

	Pesticides:

DDT, DDE, lindane, HCB
	
	x
	x
	x
	

	PAHs


	
	x
	x
	
	

	Dioxins, furans


	
	x
	(x)
	
	

	Phtalates


	
	x
	(x)
	
	

	Nonlyphenols


	
	x
	
	
	

	[Other PS (WFD) to be added]
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Co-variables
	SPM
	TOC

DM

Grain size fractions


	DM

Fat

size
	DM

Fat

Size

Age


	DM

Size

Thickness shells


The relevant parts of the JAMP guidelines for monitoring of contaminants in sediments have to be followed (OSPAR 1997a). 

[reference to other guidelines to be included]

5. Stations and frequency 

	Matrix
	Transitional
	
	Inner coastal
	
	Outer coastal
	

	
	Stations
	Frequency
	
	
	
	

	Water
	3
	12/y
	6
	1/y
	6
	1/y

	Sediment
	6
	1/y
	18
	1/3y
	6
	1/3y

	Blue mussel
	3
	1/y
	18
	1/2y
	-
	-

	Fish
	3
	1/y
	6
	1/2y
	6
	1/2y

	Bird eggs
	2
	1/y
	8
	1/y
	n.a.
	n.a.

	
	
	
	
	
	
	


Sampling with higher frequency would be in support of studies concerning seasonal effects and determination of the variability for each station.

6. Sample treatment

Technical guidelines OSPAR/ICES and WFD

National guidelines

7. Analytical Procedures
Technical guidelines OSPAR/ICES and WFD

National guidelines

8. Normalization
Sediment

In order to allow comparison of samples collected at different locations and/or collected at different times, a compensation for the natural variability on geochemical characteristics by a normalization procedure is necessary. 

Biota:

[to be added]

9. Quality assurance
[to be added]

10. Reporting requirements 

[to be added]

•
time of reporting: every three years

•
concentration in marine sediments: mg/kg or g/kg, based on dry weight (and TOC for organic micropollutants

•
grain size fractionation: in %, the median grain size in µm 

Concentrations in biota

· wet weight

· dry weight

· fat content

· size (length)

· age

For the evaluation, it is extremely important that the measurements are reported in the basic entities (not only the normalized data but also measured concentrations and the concentration of the normalizer).

Meta information (to be regularly updated):

•
method of analysis 

•
sampling and analytical techniques

•
detection limits 

11. Monitoring authorities 

Denmark
· NERI

· Sønderjyllands Amt

· Ribe Amt

Germany
•
Bundesamt für Seeschifffahrt und Hydrographie, Hamburg

•
Bundesanstalt für Gewässerkunde, Koblenz

•
Niedersächsisches Landsbetrieb für Wasserhaushalt, Küsten- und Naturschutz (NLWKN) 

•
Landesamt für Natur und Umwelt (LANU), Kiel 

•
ARGE Weser, Bremen

•
ARGE Elbe, Hamburg

The Netherlands
•
Rijksinstituut voor Kust en Zee (RIKZ) 

12. Literature

[to be added]










