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Introduction

1.
For all substances that are on the ‘OSPAR List of Chemicals for Priority Action’ it is necessary to assess whether the cessation target for emissions, discharges and losses and the ultimate goal of achieving concentrations in the marine environment near background values for naturally occurring substances and close to zero for man-made synthetic substances has been realised.

2.
The aim is at the end to have available:

· an achievable monitoring strategy for individual substances to track progress with achieving the OSPAR objectives which can be applied by all of the OSPAR Contracting States in a comparable and transparent way, 

· making best use of existing monitoring programmes or obligations foreseen under other international frameworks, and 

· respecting the need to avoid duplication of work and incurring unnecessary costs.

In this context, monitoring is understood to cover both environmental monitoring in rivers and seas and monitoring of sources, emissions, discharges and losses.

3.
The principle question to be considered is: what is the most appropriate way to evaluate progress for each of the substances?

4.
In order to facilitate the answer to this question, this ‘Guidance on a common framework for the establishment of the monitoring strategies for each of the substances (or groups of substances) on the OSPAR List of Chemicals for Priority Action’ has been developed. In general, the guidance can also be used to develop monitoring strategies for other substances than OSPAR chemicals for priority action. It is recognised that this guidance is a technical tool which may be modified in the light of experience. The guidance should be followed as far as possible. Lead countries are invited to submit with their proposals for monitoring strategies their experiences gained with the application of the guidance.
The guidance is meant to assist those that are responsible to elaborate a draft monitoring strategy for an individual OSPAR priority substance (or other substances) (see tool HT-2 of the JAMP). For those OSPAR chemicals for priority action where a lead country is identified, this lead country has this responsibility; a draft monitoring strategy for an OSPAR substance could be part of the background document that has to be developed, but, as is more common practice, could also be proposed at a later stage. All draft monitoring strategies will be examined and as appropriate further developed within the relevant OSPAR working groups/committees before it will be agreed upon within the OSPAR framework. The adoption of a monitoring strategy will be followed by the development and adoption of JAMP Guidelines for pursuing the adopted monitoring strategy (see tool HT-3 of the JAMP).

Steps to be taken when developing a monitoring strategy

5.
When developing proposals for a monitoring strategy for a particular substance, you are advised to pass through the following (linked) steps:

Step 0:
Collect the available information that is necessary to be able to start the elaboration of a monitoring strategy by the completion of a checklist.

Step 1:
Pass through a flow chart to accommodate the identification of the specific information needs to check progress for a particular substance.

Step 2:
Identify where existing information sources are available to address the identified information needs for a particular substance.
Step 3:
Identify which additional tools have to be developed to further address the identified information need for a particular substance.
After having passed through all four steps, the main elements of the monitoring strategy for a specific OSPAR priority substance will have risen to the surface and can be included in the draft monitoring strategy.

Step 0: checklist

You are advised to complete the checklist below as far as possible in order to collect the available information that is necessary to be able to start the elaboration of a monitoring strategy for a specific substance. The information gathered via the completion of the checklist will be of use in passing through steps 1-3. For OSPAR chemicals for priority action with a lead country, the information collected by the completion of the checklist will ideally already be part of a published OSPAR background document for that substance. However, in some cases not all of the information will have been included in the background document or the background document will not yet have been prepared.

Checklist of information that is of use to be able to start the development of a monitoring strategy for a substance

0.
General

a) Substance (CAS number)

b) Information on intrinsic properties (information on persistence, bioaccumulation, toxicity from the factsheets of the OSPAR list of substances of possible concern)

1.
Indication of sources 

a) Man made and/or naturally occurring substance

b) Diffuse and/or point

c) Releases to water and/or releases to air

d) Land-based and/or sea-based

e) Related to the use of products in case the source types otherwise cannot be qualified ? Yes/No

2.
Available information: part of existing coordinated OSPAR monitoring programmes and/or other OSPAR reporting systems?

a) Discharges, emissions and losses (e.g. via implementation reporting)

b) Inputs to the marine environment (via RID  and CAMP)

c) Concentrations in the environment (via CEMP)

d) Substance specific biological effects (via CEMP)
e) Trends present?

3.
Available information: existing monitoring/research results/obligations outside OSPAR?

a) On the list of Priority substances of EU Water Framework Directive (annex X of this Directive): Yes/No

b) On EPER list (IPPC directive, Commission Decision 2000/479/EC, 17 July 2000): Yes/No

c) Part of HARP-HAZ (NSMC framework, http://www.sft.no/english/harphaz/ and appendix 1): Yes/No

d) Other international fora with relevant information?

e) Part of national monitoring programmes for the marine environment: Yes/No

f) Part of national emission inventories: Yes/No

4.
Analytical information 

a) Chemical and/or biological effect analytical methods available/applicable?

b) Detection/determination limit?

c) Costs for analysis?

d) Status of QA/QC (JAMP-guidelines available?)

5.
Available assessment tools/criteria within OSPAR

a) Discharge or emission limit values in OSPAR Decisions/Recommendations?

b) Background/Reference Concentration (B/RC)?

c) Ecotoxicological Assessment Criteria (EAC)?

Step 1:
Flow chart

In an ideal situation, progress in reaching the objectives of the OSPAR strategy with regard to hazardous substances (cessation target for releases to the environment and aim of close-to-zero concentrations in the marine environment) for a specific substance (or any associated metabolites if concern has been identified in the background document) is evaluated via each of the following methods (and preferably at least via the methods with a direct link to the objective/timeframe in the OSPAR Strategy):

· monitoring and/or estimating emissions to air from sources (direct related to cessation target in timeframe OSPAR Strategy);

· monitoring and/or estimating discharges/losses to water from (both point and diffuse) sources (direct related to cessation target in timeframe OSPAR strategy);

· collection of production/use/sales figures for (consumer) products;

· estimation of riverine inputs;

· estimation of atmospheric deposition;

· monitoring concentrations (in water, sediments and/or biota) in the marine environment (direct related to objective in OSPAR Strategy);

· monitoring biological effects in the marine environment.

It is recognised that evaluation via each of the methods could be a heavy burden for Contracting Parties in terms of capacity and resources and that in some cases the practical possibilities are limited to do so. Furthermore, an analysis of the sources and pathways may indicate that one or more of the above methods are not relevant. It is also recognised that monitoring obligations are evolving in other international frameworks and that such obligations and the associated resource implications are likely to have an impact on what would be expected in an ideal situation and what is actually practicable.

In order to identify what evaluation method is actually practicable for a specific substance and what the related information need is, you are invited to pass through the flow chart below and make use of the information collected in step 0.

Passing through the flow chart

You should start in the box on ‘current production, use and releases’ in the flow chart scheme below and try to find the route(s) applicable for the substance in question by making decisions as indicated in the decision points A to I. A description of the flow chart and an explanation of decision points is in the text below. Four areas have been distinguished in the flow chart:

I.
area on current production and use

II
area on monitoring of sources, discharges, emissions, losses

III
area on environmental monitoring

IV
area on analytical methods

Passing through the flow chart will give insight into which type of monitoring is most practicable and efficient for the substance.

Area I (current production and use)

If there is no current production, use interest for or releases of  a substance, the way of checking in the future whether there is still no production or use interest takes place via a regular review and reporting by Contracting Parties. These reports have to indicate whether any evidence has been found that these chemicals (or their metabolites) are being produced, used, discharged or stored in stock piles, and, if so, what that evidence is and what actions have been taken and whether there have been cases where applications have been made for approvals involving these chemicals, and if so, what decision was taken. If a substance with no current production and use interest is detected in the marine environment of the Convention, there is however a need to consider further monitoring, otherwise no environmental monitoring is necessary.

Decision point A
Are the emissions, discharges, losses of a substance or its metabolites significant enough to warrant monitoring of any description – should take account of whether the substance is used in closed systems, production volumes and patterns/levels of use

Introduction part of area II and III (monitoring of  sources and marine environment)
A choice has to be made whether there is a need:

a.
for monitoring of sources;

b.
for monitoring of the marine environment; or

c.
for both.

Decision point B
What is the purpose of monitoring – cessation target/ concentrations in the marine environment at or near zero or background/ assessment of the quality status of the maritime area. For priority substances, both tracks (source and environmental monitoring) should be addressed.

Area II (monitoring of sources, discharges, emissions, losses)

The nature of sources determines partly what evaluation method is most practicable. Information on the nature of sources can be found in the available OSPAR background documents, the regular OSPAR Reports on the chlor-alkali industry, the offshore industry, and the dumping of dredged material (and, to the extent that it occurs, other wastes), the European Pollutant Emission Register
, the Progress report to the 5th North Sea Ministerial Conference and the underlying data collected via the HARP-HAZ system (cf. compilation document on the website of 5th NSMC
) and the material collected for (EU) risk assessment work and for the selection and prioritisation of OSPAR priority substances.

Decision point C
Can the sources be monitored - This decision should take account of the decision point J on the availability of a suitable analytical method. For point sources, monitoring of discharges/emissions/losses is generally feasible. If diffuse sources are concerned, estimates based on emission factors is a preferred alternative. Riverine inputs is a valid alternative in case it concerns many small losses – the riverine inputs monitoring is part of the environmental monitoring (cf. decision point G).

Where emissions, discharges and losses reach the cessation target, there is no need for source monitoring anymore, as explained in the box at the right of area II.

Area III (environmental monitoring)

For environmental monitoring, three questions have to be answered in parallel (i.e. the questions related to atmospheric deposition, concentrations in the marine environment and riverine inputs in the decision points D, E and G). If the answers at those 3 questions at decision points D, E and G is ‘No’, there is no need for environmental monitoring (anymore), as also explained in the box at the right of area III. If one or more questions have been answered by ‘Yes’ you have to pass further to  that part of the flow chart that is related to the question answered with ‘Yes’. If you have no idea what the answers should be, you are advised to consider to start with an investigative one-off survey.

Decision point D
Can atmospheric deposition or emissions be measured – This decision should take account of the decision point J on the availability of a suitable analytical method. If the answer is yes, monitoring of deposition should be considered and initiated.

Decision point E
Can concentrations or biological effects be measured and which would be most appropriate - This decision should take account of the decision point J on the availability of a suitable analytical method. If there is a specific link between a substance and a biological effect, then criteria for deciding whether to monitor that effect can be developed, and integrated monitoring of environmental concentrations and effects may need to be undertaken. However, effects can be measured that cannot be linked to one specific substance. To date, the causal link between exposure to TBT and the development of imposex is closer than other links between specific substances and their biological effects, but closer links may be established in future for other substances. If monitoring of specific biological effects is proposed, the monitoring strategy should take account of the need to integrate concentrations and effects measurements

Decision point F
What medium is it most appropriate to monitor in – This decision may take into account persistence and potential for bioaccumulation and endocrine disruption. This decision point is considered to be one of the most critical ones – on the one hand interrelations between the different compartments are important to monitor – on the other hand, resources should not be spent for unnecessary monitoring activities in compartments where the substance would not be present.

The expected concentration in the marine environment gives an indication whether it is in practice possible to measure. In this respect it is of relevance to know in what compartment the substance is most likely to be found/accumulated. Underlying questions are:

1.
What are the present concentrations in water, sediment and/or biota?

2.
What levels will describe “near background” and “near zero” concentrations (B/RC)?

3.
What level could be the level of an EAC or any other appropriate assessment tool?

4.
what are the intrinsic properties of a substance (e.g. water solubility, partition coefficient, vapour pressure, photolysis, etc.) as this gives indications of which medium is the most obvious one to detect a substance.

The expected concentration can be derived from the results of the present OSPAR monitoring programmes (on riverine input (RID), concentrations and effects in the marine environment (CEMP), trends derived from RID and CEMP and other information available within ICES or Contracting Parties) and of other national and international monitoring and research programmes). Concentrations can also be predicted by fugacity models e.g. the MacKay-type level III model (also used in the EU/OSPAR marine risk assessment methodology approach). If expected concentrations are:

· far below the detection limit of common used methods: monitoring in marine waters is not feasible directly and the following options can be considered:

-
if concentrations in water are estimated above EACs/assessment criteria an analytical method should be developed 

-
monitoring on integrative parameters (sediment/biota) 

-
assessment should be assisted by model calculations

-
evaluation by monitoring in marine biota should be explored 

· (Far) above the detection limit: environmental monitoring is feasible directly.

· No idea: a one-off survey on various sampling locations/compartments could be carried out to get an indication.

When specifying the monitoring to be undertaken, it should be considered which hypothesis should be tested with the monitoring data. It is important that testable hypothesis are specified since these will determine the form of the monitoring guidelines, which will be designed to ensure that an appropriate statistical test can be carried out and that this has sufficient power. The three main categories of hypothesis relevant for marine environmental monitoring are:

· levels, for example, a testable hypothesis corresponding to the question is the contaminant (X) in the environment is H0 : [Xmean] = [X LoD];

· trends, for example, a testable hypothesis corresponding to the question is there any trend for contaminant (X) in the environment is H0 : slope[X] = 0; and 

· target values, for example, a testable hypothesis corresponding to the question does the contaminant (X) in the environment comply with the target value is H0 : [Xmean] = target value.

The specification of this testable hypothesis and the consequent choice of monitoring guidelines may vary considerably from substance to substance.

Decision point G
Can inputs be measured - This decision should take account of the decision point  J on the availability of a suitable analytical method

Decision point H
What type of monitoring should be undertaken in terms of spatial and temporal coverage.
The existence of evidence (monitoring data) of occurrence in the marine environment could promote a regular monitoring programme. If no information is available on presence in the marine environment, a one off survey or time limited screening would be more appropriate as a first step;

Area IV (analytical methods)

The area on analytical methods is isolated from the other three areas. However, at several points it will be necessary (as indicated)  to take decision point J  into account.

Decision point J
Are suitable analytical methods available and can the substance/effect be detected in the environment. If no suitable chemical analytical method is available, the choice of evaluation methods might be limited to estimations and no actual monitoring or an analytical method has to be developed in the near future. If the detection limit is close to the assessment criteria or even higher than these criteria, a revision of the analytical method should be considered. A method may be suitable for measuring a contaminant at source (emission, losses and discharges) but not in the receiving environment. The existence and the performance characteristics of ISO/CEN methods should be checked.

2003 explanatory note on the relation of OSPAR monitoring with the Water Framework Directive

If a substance is also addressed in the EU Water Framework Directive (WFD), this could influence the need for environmental monitoring and/or source monitoring within OSPAR in the following way.

If a substance is on the WFD priority list (annex X WFD), monitoring of that substance with respect to water quality standards set for the coastal/transitional water zone is in general mandatory from December 2006 for Contracting Parties that are also EU member states or part of the EEA agreement – there is some flexibility in the frequency of the WFD monitoring. Therefore, environmental monitoring is at least applicable for those OSPAR substances that are also WFD substances (as in that case one single monitoring activity carried out by a country serves the assessment needs of both OSPAR and EU (guidance on how to make the EU obligations operational is being prepared by an EU group on monitoring (under the lead of Italy and the EEA) and by the EU Experts Advisory Forum on WFD priority substances)). 

In annex X of the WFD, priority and priority hazardous priority substances have been distinguished. 

For "priority hazardous substances" a mandatory 20 year cessation requirement is valid, for which the EC shall submit proposals on how to implement this requirement for specific substances (if EC fails to do so before 2007 for the first priority list and subsequently within 5 years after the inclusion of new substances in the list, Member States themselves shall establish EQSs and the necessary controls), and that this is likely to involve a monitoring component to check progress towards the cessation target. 

For “priority substances” the necessary reductions of discharges and losses have to be achieved to arrive at a good surface water quality.

All OSPAR priority substances that are on annex X of the WFD, are marked as priority hazardous or are under review whether it should be the case. Until now, no initiatives have been taken to develop within the WFD a monitoring component to check progress in reducing discharges. The EU Expert Advisory Forum on Reporting might lead to useful products in this issue in the future. For the time being, no WFD developments can be taken into account in finding ways to check progress in relation to discharges and losses.

For OSPAR priority substances not on annex X of the WFD, the WFDs general provisions of the pressures and impact analyses apply.(ref. WFD Art 5 and Annex II; Art. 15 and Annex VII).


Step 2.
Identify where existing information sources are available to address the identified information needs for a particular substance

From step 1 of this guidance it should have become clear which of the evaluation methods are feasible for a particular substances and so it is clear which type of information has to be looked for. Step 2 concerns guidance on where existing material/data is available to address the identified information needs for a particular substance; step 2 will also make clear which information is not available yet and where as a consequence initiatives have to be taken to produce and collect this information.

It is recommended that best use should be made of all good quality data and information which Contracting Parties can already make available due to existing ongoing monitoring programmes and emission inventories. 

To address the identified information needs, you are invited to check for a substances which sources of data and programmes for data collection already exist. The following list of existing data sources and programmes of data collection will assist you in checking.

monitoring and/or estimating emissions to air from sources:

the regular OSPAR Reports on the chlor-alkali industry and on the offshore industry, the European Pollutant Emission Register
 (for large industrial installations), national emission inventories; if sources are not covered by existing programmes, an emission inventory has to be initiated based on the HARP-HAZ results/methodology (cf. appendix 1)

monitoring and/or estimating discharges/losses to water from sources:

the regular OSPAR Reports on the offshore industry, and the dumping of dredged material (and, to the extent that it occurs, other wastes), the European Pollutant Emission Register
, ), national emission inventories; if sources are not covered by existing programmes, an emission inventory has to be initiated based on the HARP-HAZ results/methodology (cf. appendix 1).

collection of production/use/sales figures for articles/products

datasources could be IUCLID (ECB) or use statistics from industry, registrations in Nordic or other (national) product registers. Some OSPAR implementation reports contain this type of information. 

estimation of riverine inputs: 

existing OSPAR RID programme (cf. OSPAR agreement 1998-5); if not part of RID, monitoring has to be initiated and/or OSPAR should ensure that the WFD riverine monitoring should be able to provide information for assessment of the development in the inputs (load) to the marine environment; Furthermore, model calculations of inputs should be considered if they could add to the level of information.

estimation of atmospheric deposition: 

existing OSPAR CAMP programme (cf. OSPAR agreement 2001-7 ); if not part of CAMP, it might be considered to make use of the EMEP;

monitoring concentrations (in water and/or sediments) in the marine environment:

existing OSPAR CEMP (cf. OSPAR agreement 2002-13); if not part of CEMP, monitoring has to be initiated and guidelines have to be prepared. If a substance is on the list of priority substances of the Water Framework Directive, environmental monitoring has to be started or continued within Member States and OSPAR should automatically be able to draw upon the results of this monitoring and this should be reflected in the JAMP. Furthermore, OSPAR should consider whether the WFD programmes are sufficient as regards establishing information on the status of open sea areas and reference sites and if not consider the need for OSPAR specific monitoring. Valuable information could also be found in other national/international monitoring and research programmes as well as in scientific literature.

monitoring biological effects in the marine environment:

existing OSPAR CEMP (cf. OSPAR agreement 2002-13); if not part of CEMP, monitoring has to be initiated and guidelines have to be prepared.

Step 3.
Guidance to which additional tools have to be developed to further address the identified information need for a particular substance

In the monitoring strategy for a single substance it is necessary to identify which tools have to be developed for that specific substance (cf. product HT-3 of the JAMP).

From step 1 of this guidance it has become clear which of the evaluation methods are feasible for a particular substance and so it is clear which type of information has to be looked for. From step 2 it has become clear which wanted data/information is already collected via existing programmes. In case where the identified relevant evaluation method(s) is not addressed by existing programmes and/or tools, it should be considered by the lead country which further tools and programmes have to be developed to address the needs. Moreover, it has to be considered how to organise that information collected by various existing programmes will be brought together for assessment by OSPAR. The following (further) tools/programmes to carry out the work can be considered by you:

monitoring/estimating release to water and air: 

At the moment, no structural emission inventory takes place within OSPAR. In case where monitoring of emissions/discharges/losses has been identified as relevant for a substance, it should be considered to initiate an emission inventory for that substances, based on the HARP-HAZ Prototype system and, if available, on an existing HARP-HAZ Prototype Guidance document for a specific substance (cf. appendix 1). At least the 9 main groups of sources and ideally also various identified subsources (according to a.o. NOSE codes) should be considered. 

Nine ‘Main Groups of Sources’ under the Source Oriented Approach (SOA) in the HARP-HAZ Prototype:

1. Agricultural activities


4. Households


7. Waste/disposal (also incl. wastewater, waste incineration)

2. Transport and infrastructure
5. Small and medium enterprises (SMEs)
8. Contaminated land and sediments

3. Building materials


6. Industrial activities (covered by IPPC Dir.)
9. Other direct diffuse sources

Such an emission inventory might also serve the implementation reporting on effectiveness of existing OSPAR Recommendations and Decisions

collection of production/use/sales figures for articles/products

collection of sales/use figures needs special attention, as this is a rather new type of work within OSPAR. It should be considered whether it is useful to take a special OSPAR initiative to collect data or to make best use of material collected by others.

riverine input and atmospheric deposition

· Expand the CAMP-programme (or make a request to EMEP) and eventually establish a JAMP guideline for the sampling and analysis of the specific substance in air and precipitation.

· Expand the RID-programme and eventually establish a JAMP guideline for the estimation of riverine input of a the specific substance

monitoring concentrations (in water and/or sediments) and biological effects in the marine environment:

· Expand CEMP and consequently further elaborate, expand and revise the existing JAMP guidelines on monitoring in the marine environment .

· Eventually derive assessment criteria as meant in tool HT-4 of the JAMP such as an EAC (ecological assessment criterium) or BRC (background reference concentration) for the specific substance.

Appendix 1

List of hazardous substances for which HARP-HAZ Guidance documents have been developed

For the substances below individual HARP-HAZ Guidance documents have been developed.

The selection was based on the OSPAR List of Priority Substances and North Sea Ministerial Declarations. The HARP-HAZ Guidance documents have been worked out by different countries acting as lead country.

Substance and lead country responsible for the work carried out

· Mercury, United Kingdom

· Cadmium, Netherlands

· Lead, Norway

· Lindane (HCH), Denmark

· Dioxins (PCDDs/PCDFs), Belgium


· TBT/TPT, Netherlands

· Short chained chlorinated paraffins, Sweden

· PAH, Norway

· PCB, Belgium

· Nonylphenol/ethoxylates and related compounds, Norway

· Brominated flame retardants, Sweden

The HARP-HAZ Prototype comprises an Overall HARP-HAZ Guidance Document and individual Guidance documents for the substances listed above. The full versions of these documents can be found at the website  www.sft.no/english/harphaz.
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� 	See http://europa.eu.int/comm/environment/ippc/eper.htm


�	See http://www.dep.no/md/nsc/report/index-b-n-a.html


� 	WFD requires regular updates of the information on all substances constituting significant pressure and reports (part of river management plan) every 6 year.


� 	See http://europa.eu.int/comm/environment/ippc/eper.htm


� 	See http://europa.eu.int/comm/environment/ippc/eper.htm


� 	Concerns only small applications
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