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Executive Summary

This document is the second of two volumes that comprise the final report of a study contract undertaken by AEA Technology (AEA), working in association with RECETOX-TOCOEN, for the European Environment Agency (EEA) entitled ‘Feasibility study: Modelling environmental concentrations of chemicals from emission data’ (Contract no 3442/B2004.EEA.51980).  It reports the presentations and discussions of an expert workshop that took place on 16th August 2005 at EEA’s offices in Copenhagen to review the project draft final report and to discuss perspective on chemical modelling given in presentations by leading experts in this field.  The main volume of the project final report (volume 1), which has been revised in the light of the discussions at the workshop, contains full details of the project’s aims, methodology, findings and conclusions. 

This volume provides copies of the expert presentations and a summary of the discussions that were used to inform revisions of the final report, contained in volume 1.  To focus the discussions, delegates were asked to consider the following key issues as a framework for their deliberations:

1. Is the ‘toolbox’ of models reviewed by the consultants complete? 

Are the models adequately described?

Which additional models are in use?

2. Feedback on the proposed strategy

Is the approach realistic?

What alternative approaches should be considered?

What further recommendations are there?

The following key conclusions are drawn from the workshop discussions:

1. The consultant’s report has included a comprehensive selection of appropriate models.  The evaluation of the models reported in phase 1 of the feasibility study has been appropriate for the intended purposes of the work.

2. The staged approach underpinning the consultant’s proposed strategy for the development of the work, based upon EUSES for screening to identify circumstances where more detailed modelling is required, is judged to be correct.

3. The study has shown that data on chemical releases available in EPER, along with other chemical properties, meteorological and geophysical data in publicly accessible sources can be used with the EUSES model to predict environmental concentrations of chemicals in various media on the regional, continental and global scales and so help to identify releases for which further detailed modelling is required.

4. For the impact of emissions on concentrations in the environment local to the emission source, information on the local dispersion following release has a major impact on the predicted local concentrations.  This information (which includes details of stack height, plume buoyancy, dilution rates into water etc) is not generally accessible without detailed information from the facility operators.  The use of default values for these parameters in EUSES results in unduly conservative predictions (at least for releases to air).

5. It is concluded that it is not possible to accurately model local environmental concentrations resulting from EPER emissions sources using publicly available input data only: detailed release data would be required too and this is only available from the facility operators. 

6. The strategy proposed an approach by which operators could be prompted to provide local concentration data on a voluntary basis through the publication of local screening predictions on a website, consultation and through seeking information from Integrated Pollution Prevention and Control (IPPC) permit applications held on the public record.  The feedback received at the workshop indicates that this matter is likely to prove highly contentious with industry and local regulators.  Further consideration of whether and how the EEA should seek to provide information on local concentrations of chemicals resulting from point source emissions requires further detailed consideration that is outside the scope of this feasibility study. Workshop participants suggested that all available European information sources, including existing substances risk assessment reports, should be used.  Pilot studies should be undertaken to provide a more detailed assessment, based on selected regions where the national and local authorities are prepared to share information. 

7. With the exception of that part of the part of the strategy concerned with the publication of screening modelling results on a public website to stimulate industry to provide estimates of local concentrations where detailed modelling cannot be undertaken due to the absence of discharge information, delegates endorsed the approach and strategy proposed in the consultant’s draft final report.

8. A number of issues were raised for consideration in any follow up work and for possible inclusion in the revised final report of the feasibility study.

Acknowledgements:  The consultants wish to thank all the delegates at the workshop for their valuable contributions and insightful comments on the work.
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1 Introduction

This document contains the presentations and summary of discussions at a workshop hosted by the European Environment Agency (EEA), Copenhagen, on 16th August 2005.  The purpose of the workshop was to review the draft final report of a study contract undertaken for the EEA by AEA Technology Environment (UK), in association with RECETOX-TOCOEN (CR), entitled ‘Feasibility study:  Modelling environmental concentrations of chemicals from emission data’.  The draft final project report, which had been reviewed at a summer school
 on environmental chemistry and ecotoxicology held in Brno, Czech Republic, was circulated in advance to workshop delegates.  The final report has been produced to take account of the revisions suggested at both the workshop and summer school.  This document is Appendix 4 of the final report.  It is presented as the second of the two volumes that comprise the final project report.  The main volume (volume 1) provides full details of the purpose of the work, the methodology, findings and conclusions.  It should be referred to for further information on the project.

Some 35 delegates drawn from the EEA’s National Focal Point organisations in environmental policymaking and regulation, scientists and other experts attended the workshop.  The list of delegates is given in Annex 1  

Table 1 shows the workshop agenda.  Professor Jacqueline McGlade, Executive Director of EEA, welcomed the participants and outlined the interests of the EEA in modelling and the different role the agency has in the field of chemicals as compared to other institutions such as the Commission, especially Eurostat, the JRC and the future Chemicals Agency.  The focus of EEA is not on the risk assessment of single compounds, but on integrated assessments to identify fate and impacts of chemicals after they enter the environment and start circulating through ecosystems, whether they are accumulating as cocktails in water bodies, sediments or biota, or as single substances of concern.  Professor McGlade referred to ongoing dialogue and discussions about targets for information flows and data interpretation amongst the EEA, the Commission, Eurostat and JRC, which is taking the lead in the area of chemicals. She invited the workshop participants to provide the EEA at, and potentially beyond, this meeting with focussed advice on how to use available models and ongoing research activities to support the EEA’s integrated assessments.  

Dr Gabriele Schöning (Chemicals project manager at the EEA) then presented the aims and overview of the study.  This was followed by a presentation on the draft final project report by members of the consultant’s team:  Dr Keith Brown (the project manager) gave an overview of the project and the findings from the model evaluation undertaken in phase 1 of the work.  Mr John Abbott then described the assessment of EUSES for modelling point sources and the strategic approach developed by the feasibility study.  Professor Holoubek provided a summary of feedback on the draft final report from the Brno summer school.  Presentations by leading experts were made on the role and requirements for detailed modelling (Dr Sergey Dutchak, MSC-E), research perspectives on modelling strategies (Dr Martin Scheringer, ETH, Zurich) and regulatory perspective on modelling strategies (Dr Jose Tarazona, INIA, Spain).  Copies of the workshop presentations are given in Annex 2 to this document.  The following section summarise the key points from the discussion sessions at the workshop.

Table 1:  Workshop agenda

	09.30-10.00
	Registration, coffee



	10.00
	MEETING STARTS



	10.00-10.30
	Welcome (Prof. Jacqueline McGlade)

Overview of aims for the study (Dr. Gabriele Schöning)



	10.30-11.30
	Presentation of the project report – ‘Feasibility study on modelling environmental concentrations of chemicals from emissions data’.  Review of models, conclusions and proposed way forward  (Dr Keith Brown & Mr John Abbott, AEA Technology)



	11.30-12.00
	Feedback on the report from the Brno modelling summer school

(Prof Ivan Holoubek)



	12.00-13.00
	Discussion – Expert reflections on the models reviewed



	13.00-14.00
	LUNCH



	14.00-14.20
	Role and requirements for detailed modelling (Dr Sergey Dutchak, MSC-E)



	14.20-14.40
	Research perspective on modelling strategies (Dr Martin Scheringer, ETH Zürich)



	14.40-15.00
	COFFEE BREAK



	15.00-15.20
	Regulatory perspective on modelling strategies (Dr Jose Tarazona, INIA, Spain)



	15.20-16.30
	General discussion



	16.30
	MEETING CLOSES


2 Summary of workshop discussions

Delegates were asked to consider the following key issues as a framework for their discussions:

1.  Is the ‘toolbox’ of models reviewed by the consultants complete? 

Are the models adequately described?

Which additional models are in use?

2.  Feedback on the proposed strategy

Is the approach realistic?

What alternative approaches should be considered?

What further recommendations are there?

These two main issues relate to phases 1 and 2 of the work described in the consultant’s draft final report, circulated to delegates prior to the workshop and summarised in the consultants’ presentation (by Keith Brown and John Abbott).  In addition, a number of other issues were raised.  The key points from the discussion are summarised below.

2.1 Is the ‘toolbox’ of models reviewed by the consultants complete? 

The overall impression from the delegates’ discussions was that the project had succeeded in presenting a comprehensive selection of relevant and up-to-date models dealing with atmospheric dispersion and chemistry, surface water and sewage treatment and multimedia.  A handful of potentially useful models that had not been included (including updates of existing models completed since the work under phase 1 of the study was completed) were also identified, and a number of delegates kindly offered to provide further details to the consultants so that any gaps could be filled in the final report.  In addition, it was generally felt that the models had been appropriately and comprehensively reviewed.

2.2 Feedback on the proposed strategy

There was a great deal of discussion on the strategy proposed by the consultants.

This strategy in essence consists of the following key steps:

1. Use of EUSES with default input data to characterise releases and receiving environment to generate estimates of concentrations in environmental media, based on EPER emissions data.  This would generate conservative estimates of environmental concentrations.

2. Substances where the predicted environmental concentrations derived from the first stage were above desired thresholds or other relevant criteria for the substance in question would be re-analysed using refined input data for EUSES (particularly to characterise local discharge characteristics).  This information would be made publicly available on an internet site.

3. Industry may provide alternative information from measurement or modelling (for example, as used to support IPPC permit applications) to provide a more accurate figure for local concentrations to the conservative estimates generated by EUSES.  Alternatively, the strategy considered the possibility of seeking this information from the public records, but the practicality of this is questionable.  EPER does not currently contain the detailed information needed for local concentrations to be calculated accurately and so modelling at this scale can only be undertaken by those with access to this key input data – in other words, by installation operators, regulators or their agents.

4. On the regional or wider scale (continental, hemispheric or indeed global), operators will not usually have information on the concentrations produced by their emissions and at these scales the concentrations are much less dependent on the characteristics of the initial discharge.  Detailed modelling at this scale (where the results from EUSES suggests that further investigation is needed) could therefore be undertaken with specialised models that do not require the discharge-specific information of local modelling.  The stepwise approach of using EUSES as a screening tool to identify areas for more detailed assessment should allow future modelling activities to be undertaken in a more focused and cost-effective manner.

A number of delegates expressed their agreement with the principle of the staged approach outlined above, which forms the basis of the strategy developed by the consultants, and with the choice of EUSES as the screening tool.  Because EUSES is driven by concentration, rather than fugacity, it has the advantage of being suitable for non-volatile as well as volatile chemicals.  

The approach to providing EUSES with a spatial capability as described in the project report was widely considered to be a useful development. Others regarded it preferable to use spatially explicit models from the start. The JRC informed that they had also tested a specialised spatial EUSES version and were currently developing maps with locally specific environmental parameters on a 1 km2 grid.  

Delegates largely agreed that the staged approach would be a useful means of identifying chemicals where the concentration may give rise to concerns on the regional+ scale.  The distribution of these chemicals could then be explored in detail using specialised models identified in the first phase of the study.  Such detailed modelling is a highly complex and specialised task, requiring detailed input information and so the screening approach provides an appropriate way of identifying which substance the more detailed modelling should focus on.  Some delegates mentioned the use of a nested modelling approach, following on from the initial stage, in which detailed transport and deposition models may be used to front-end multimedia models.  Such an approach has proved useful in the case of modelling POPs distribution.

However, the issue of using the staged approach for local concentration modelling, and especially the publication of the outcome of such analysis was far more contentious.  Industry would, it was said, be adamantly opposed to the publication of information on local concentrations due to its emissions listed in EPER if the results appeared to exceed limits agreed with the local regulatory authority.  There was concern that this would undermine the regulatory process and lead to unwarranted concern by citizens and NGOs, especially if the predicted concentrations were unrealistically conservative, resulting in additional work for industry in countering claims for adverse local impacts.  It was mentioned that NGOs could make these calculations now, based on EPER emissions data already in the public domain, resulting in similar issues arising.  However, the extent to which it is appropriate for the EEA to undertake a similar ‘blame and shame’ role was questioned.  Dr Schöning, for the EEA, stated that the Agency had no desire to interfere with local regulatory decisions or to undermine the permitting process.  

Other delegates considered that the information should be made public, provided that its reliability and risk context were fully explained.  The fact that such information is not readily available now already obstructs environmental research. Some delegates considered that Europe had much to learn from the United States, where local environmental quality data in the vicinity of emission sources is generally available to the public in a more harmonised style than in the various European countries.  The issue of whether disclosure of such information into the public domain would be effective in prompting industry to provide less conservative estimates of local concentrations as envisaged as part of the consultant’s strategy was not fully discussed.  Similarly, the possible effectiveness of a more consultative approach with industry as an alternative to publication of screening model predictions of local concentrations to encourage the provision of better data was not further explored.

The strategy envisaged a possible alternative approach to gathering information on local environmental concentrations.  This would entail inspection of IPPC permitting applications and supporting data that are, at least theoretically, held available for public inspection. There was general consent that this approach was not feasible on a European level.  However, a proposal was made to consider pilot projects in some countries or regions where detailed knowledge of local conditions was available to test and fine-tune the strategy. Some member state representatives volunteered to go back to their national authorities to explore the potential for co-operation.

Notwithstanding the concerns expressed regarding the issue of local concentrations modelling, it appeared that most delegates supported the staged approach to modelling advocated by the consultant’s strategy, subject to some modifications to address the issues raised above.  A number of further recommendations were also made for consideration in the preparation of the final report and for any follow up work arising from the study.  These are as follows:

The option of running the EUSES screening model in a probabilistic manner, applying likely ranges to key input data, was proposed in order to predict likely uncertainty in the predicted concentrations should be explored, rather than staying with the ‘reasonable worst case’ approach. 

In presenting the results of such analysis, it would be important to ensure that concentrations resulting from various facilities are compared on a similar basis – for example, it could be problematic if concentrations calculated using default parameter values were presented along side those from other facilities where site-specific emission characteristics were used to derive concentrations, without a full explanation of the nature of the comparison.  Indeed, it would be preferable not to show predicted local concentrations based on default input data at all.

Further consideration should be given to the issues of defining the degree of exceedences that can be accepted in the comparison of screening results with criteria for further modelling – i.e. a normative step.

Comparison of predicted concentrations from modelling should cover all sources – not just EPER sources – especially when these are of minor significance.  As far as future modelling from EPER emissions data is concerned, this should focus on chemicals where EPER sources are the main source of release to the environment.  It may also be useful to focus on those chemicals for which a risk assessment document is available, as this will provide useful background information for the modelling.

2.3 General discussion

There was a high level of interest and general support for this EEA activity. While national regulators are already using chemical modelling as instrument to assess the current status of the environment (for exposure assessment, prioritisation of monitoring activities, and to cover spatial and temporal variation) and as a predictive tool, the experts identified a lack of a European wide strategy to assess effects of chemicals on the environment. Several delegates stated that they would welcome the development of an integrated strategy on chemicals risk management involving modelling and monitoring by the EEA, in co-operation with other players such as the European Chemicals Bureau and the Commission, if this approach were to be adopted.

A number of delegates, however, were unclear as to the precise objectives of the study.  For example, was the ultimate goal to undertake some detailed integrated assessment modelling (for example, moving from simple concentration predictions to exposure assessment and economic valuation of impacts, single or multipollutant impacts etc)?  Why was the focus on substances emitted from EPER point sources, which for many chemicals are minor compared with diffuse man-made or even natural sources of chemicals to the environment?  

Dr Schöning recalled that the work presented at this stage is a feasibility study to explore what additional added value may be derived from the data in EPER in terms of predicting concentrations of chemicals in the environment (and their spatial and temporal distribution), and models represent the only means by which this added value may be realised.

Throughout the discussions the experts stressed that the successful development and application of models require a clear definition of the scope and reliable data for input, calibration and validation. The degree to which deviations will be tolerated as well as the resolution had to be defined beforehand. If the scope of further work was an integrated assessment of pressures/state/impact of chemicals – and not only an estimate of the added burden from EPER facilities – additional information was needed, for instance from monitoring or risk assessments under the existing substances regulation, to know the contributions from small point sources and diffuse sources. The proposal was made to start with pilot projects covering European regions where this information was available. 

Several delegates offered their expertise as contribution to further EEA activities in the area of modelling of environmental concentrations of chemicals and some volunteered to explore whether authorities in their countries where willing to share their data in the frame of a EEA-project. 
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� Centre RECETOX, Masaryk University Brno, Czech Republic, EC DG Research Centre of Excellence for Environmental Chemistry and Ecotoxicology organized the Summer School of Environmental Chemistry and Ecotoxicology - Approaches to the study of relationships between environmental levels of chemicals and their biological effects with special attention to the persistent, toxic substances (9th – 16th July 2005). The summer school focused on experimental methods in environmental chemistry, ecotoxicology, ecological risk assessment, environmental monitoring, the study of exchange processes between environmental compartments, sampling procedures, collection of data for environmental modelling, field study of ecological stressors, focussing on integrated monitoring and modelling for POPs.   Collaborating bodies included the European Commission DG Research, EMEP MSC East, Czech Ministry of Environment and Czech Hydrometeorological Institute with co-operation with international scientific association such as the SETAC (Society for Environmental Toxicology and Chemistry), the FECS (Federation of European Chemical Societies), Division of Environmental Chemistry and the SECOTOX (Society for Ecotoxicology and Environmental Safety). The lectures were given by leading scientists in the field of POPs. The summer school was organized as a contribution to the 25th Anniversary of the UNECE Convention on Long-range Transport of Air Pollution. http://recetox.chemi.muni.cz/coe/index.php?id=71








