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1. Introduction

Nutrient enrichment/eutrophication may give rise to shift in phytoplankton species and increased biomass, increased frequency, magnitude and duration of phytoplankton blooms and/or of nuisance or potentially toxic blooms. 

The monitoring is carried out in accordance with the OSPAR Eutrophication Strategy (2003) taking into account the specific conditions of the Wadden Sea area (van Beusekom et al., 2001 & 2005). 

The Wadden Sea is affected by nutrient inputs from rivers (mainly from Rhine/IJssel, Ems, Weser and Elbe), atmosphere (N compounds) and North Sea waters (due to the residual long-shore current). Together with organic compounds, which are retained in the Wadden Sea it may result in eutrophication. 

2. Objectives 

Trilateral policy and management aims “to achieve, as far as possible, a natural and sustainable ecosystem in which natural processes proceed in an undisturbed way” (Guiding Principle). 

With respect to the quality of “Water and Sediment” the following Target applies to nutrients (Wadden Sea Plan):

· A Wadden Sea which can be regarded as an eutrophication non-problem area.

The monitoring of phytoplankton is carried out to assess the effects of changes in input of nutrients on

•
natural processes (primary production, food chain fluxes, production, decomposition),

•
selected key species (effects on the abundance),
•
selected communities (as indicators of changes in the environmental conditions).

3. Monitoring requirements

Wadden Sea Plan

Targets on “Water and Sediment”

· Background concentrations of natural micropollutants.

· Concentration of man-made substance as resulting from zero-discharges.

· A Wadden Sea ecosystem which can be regarded as eutrophication non-problem area.

· Improvement of habitat quality for conservation of species.
Habitats Directive (HD)

None

Water Framework Directive (WFD)

Article 8 chapter 1.ii: Monitoring of surface waters: the ecological and chemical status and ecological potential

Annex V: 1.2.3 (transitional waters), 1.2.4 (coastal waters), 1.2.5 (heavily modified or artificial water bodies): Biological quality element: Phytoplankton. 

OSPAR

OSPAR Eutrophication Strategy: In accordance with the general objective, OSPAR’s objective with regard to eutrophication is to combat eutrophication in the OSPAR maritime area, in order to achieve and maintain a healthy marine environment where eutrophication does not occur.

Common Procedure for the Identification of the Eutrophication Status of the OSPAR Maritime Area (Ref. No. 2005-3). Assessment Parameter Category II: Direct effects of nutrient enrichment: Chlorophyll a concentration. Phytoplankton indicator species.
EcoQO Issue 9.1: Eutrophication status of the North Sea: 
EcoQO 9.1.2 Phytoplankton chlorophyll a. 
EcoQO 9.1.3 Phytoplankton indicator species for eutrophication.

4. Definitions
OSPAR categories of maritime waters

Problem areas with regard to eutrophication are defined as “those areas for which there is evidence of an undesirable disturbance to the marine ecosystem due to anthropogenic enrichment by nutrients”. This means that these areas show an increased degree of nutrient enrichment accompanied by direct and/or indirect or other possible eutrophication effects.

Potential problem areas with regard to eutrophication are defined as “those areas for which there are reasonable grounds for concern that the anthropogenic contribution of nutrients may be causing or may lead in time to an undesirable disturbance to the marine ecosystem due to elevated levels, trends and/or fluxes in such nutrients”. This means that these areas show an increased degree of nutrient enrichment, but that data are not sufficient, or not fit for the purpose, for assessing direct, indirect or other possible eutrophication effects.

Non-problem areas with regard to eutrophication are defined as “those areas for which there are no grounds for concern that anthropogenic enrichment by nutrients has disturbed or may in the future disturb the marine ecosystem.”

5. TMAP Monitoring Strategy

The TMAP approach has been based on the OSPAR strategy which is currently tuned with the WFD (EMMA activities, GIC Guidance on eutrophication). The Wadden Sea is still regarded as “eutrophication problem area” under OSPAR. It is likely that the “good ecological status” under the WFD will not be reached until 2015 because of high nutrient inputs. 

Information basis for trilateral assessment are national monitoring programs which have been established under OSPAR and the WFD. These can be regarded as sufficient to assess the eutrophication status and the Target implementation (see Tab. 1). 

Table 1: Monitoring of chlorophyll a and phytoplankton with locations, frequencies and relation to other monitoring obligations.
	Parameter
	
	Location*
	Frequency
	WFD
	BHD
	OSPAR
	Remark

	Chlorophyll a


	Chl-a
	1-6 stations per region
	1/week - 1/month


	X
	
	X
	

	Phytoplankton


	Species composition, abundance


	1-6 stations per region
	1/week - 1/month
	X
	
	X
	


* Number of stations per region depends on number of WFD water body typed to be covered. Regions: NL, Nds/HH, S-H, DK

6. Methods

The OSPAR „JAMP eutrophication monitoring guidelines: Chlorophyll a in water” and „JAMP eutrophication monitoring guidelines: Phytoplankton species composition” are also valid within the TMAP. For co-variables, standard methods should be followed for the determination of oxygen, pH, suspended matter, turbidity, temperature, salinity (see respective JAMP guidelines).

Sampling method

· Bucket sampling of surface water: 10 samples within about 10 minutes (max. 30 minutes). Total volume of mixed sample 50 - 100 l.

· Sub-samples for mixed samples for cell number, chlorophyll a.
· Additional net samples (defined volume, 20 µm mesh size) from sample for storage.

Analytical procedures

The abundance of key species should be examined. The key species are dominant and/or nuisance and/or potentially toxic species. For example: Alexandrium spp. (Gonyaulax) Ceratium spp, Chrysochromulina polylepis, Corymbellus aureus, Coscinodiscus wailesii, Dinophysis acuminata, Gymnodinium catenatum, Gyrodinium aureolum, Lepidodinium viride, Noctiluca scintillans, Phaeocystis spp., Prorocentrum balticum, Prorocentrum minimum, Prymnesium pavum, Pseudonitzschia spp.

Attempts should be made to establish the overall species composition.

The counting procedure should be based EN 15205 (Water quality - Guidance standard on the enumeration of phytoplankton using inverted microscopy (Utermöhl technique) in its latest valid edition (see also JAMP guidelines for monitoring of phytoplankton species composition; OSPAR, 1997a).
For analysis of chlorophyll a, see JAMP guidelines for monitoring of chlorophyll a in water (OSPAR, 1997a).

7. Parameters

· Abundance: cell numbers of key species (to be calculated: species composition, species richness, dominance structure)

· chlorophyll a

· voluntary parameters: phytoplankton C and 14C-uptake 

8. Frequency and time 

· whole year: every two to four weeks (except in winter), weekly sampling may be appropriate for selected periods and stations, to be increased during bloom

· sampling time: 1/2 h before till 1/2 after high tide

9. Monitoring locations

The sampling station of existing monitoring programs should be kept. Additional sampling may be performed from the shore (pier, jetty) in selected tidal basins. 

For each of the four regions (The Netherlands, Niedersachsen/Hamburg, Schleswig-Holstein, Denmark), at least one sampling location per WFD water body type should be established as appropriate. The existing time series should be continued. 

10. Assessment

OSPAR has developed a set of common assessment parameters and their corresponding area-specific assessment levels to complement the Common Procedure. 

In the WFD, a CIS guidance document has been prepared which focused particularly on harmonization of assessment methods and criteria across European water policy (CIS, 2005). 

For the Wadden Sea, chlorophyll concentrations during the growing season (March – September: to be checked) are regarded as a suitable assessment parameter (Beusekom et al., 2005). 

Chlorophyll a concentrations and phytoplankton indicator species are assessed as Category II: Direct effects of nutrient enrichment. 

Table 2: Assessment of chlorophyll and phytoplankton in the Wadden Sea.
	Parameter
	
	Assessment
	Objective (area specific)

	Chlorophyll a


	Chl-a
	90 percentile value
	Stable or decreasing

	Phytoplankton


	Species composition, abundance


	Elevated levels of nuisance/ toxic phytoplankton indicator species and increase duration of blooms.
	Decreasing


11. Reporting

Data should be reported annually to the national TMAP data unit (according to the national regulations) to be available for trilateral assessments (see TMAP Data Handling Manual).
12. Quality assurance

It is advised to implement appropriate quality assurance according to the decisions of HELCOM and ICES (see also: ICES / HELCOM 1994 and OSPAR 1997).
Each monitoring institute should apply quality management system practices in accordance with EN ISO/IEC-17025 (General requirements for the competence of testing and calibration laboratories) in its latest valid edition or other equivalent standards accepted at international level (e.g. HELCOM Combine Manual - Part B).

Appropriate monitoring protocols should be developed on national level. Regular interlaboratory comparisons should be carried out nationally and in the framework of the TMAP.

Quality assurance information together with detection limits and levels of accuracy should be reported. 

The principles of EN 14996 (Water quality - Guidance on assuring the quality of biological and ecological assessments in the aquatic environment) in its latest valid edition should be followed.

13. Monitoring authorities 

Denmark
· Danmarks Miljøundersøgelser (DMU, NERI)

· Miljøministeriet, Miljøcenter Ribe

Germany
· Landesamt für Landwirtschaft, Umwelt und Ländliche Räume des Landes Schlewig-Holstein (LLUR)

· Niedersächsischer Landesbetrieb für Wasserwirtschaft, Küsten- und Naturschutz (NLWKN)

· AWI?
· Include BSU (check)
The Netherlands

· Rijkswaterstaat Waterdienst Lelystand

· NIOZ
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