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1. Background and introduction 
Effective State of Environment (SoE) assessment of Europe’s water environment requires not only monitoring of pollutant concentrations (‘state’) but also the identification and quantification of ‘pressures’ i.e. pollutant emissions by source and their variation over time. Such a comprehensive approach not only highlights problem areas and gaps in knowledge but also provides information with which to both identify and subsequently evaluate the effectiveness of appropriate measures.

Several pieces of water related legislation currently exist that require the reporting of emissions data, in particular, the Water Framework Directive (WFD), Urban Waste Water Treatment Directive (UWWTD), and the European Pollutant Release and Transfer Register Regulation (E-PRTR). Together, these mandatory requirements provide much of the information needed to enable a comprehensive SoE assessment. Consequently, the additional burden, i.e. what is required by SoE assessment over and above the current legislation reporting requirement, is not large. However, whilst in combination the WFD, UWWTD and E-PRTR encompass a large range of pollutant emissions to water, ‘gaps’ do exist with respect to pollutant types, spatial scale, temporal scale and emissions thresholds. These gaps are summarised briefly in Table 1.
	Legislation
	‘Gaps’ with respect to SoE assessment

	UWWTD
	● Limited to BOD and COD and Nutrients (sensitive areas only). 

● Treated emissions (discharge loads) from a wastewater plant are not yet provided. Data for plants with a population equivalent of <2000 are not provided. 

● Information is not aggregated at RBD scale.

	E-PRTR
	● Pollutant releases below a certain threshold are not required (and therefore not provided) e.g. 50,000 kg/yr for total N. Similarly, installations under a certain threshold size are not required to report, e.g. Poultry farms with less than 40,000 birds. 

● Emissions from Urban wastewater plants <100,000 p.e. are not mandatory and are classified as ‘diffuse’ in nature. 

● Emissions to water are difficult to determine for ‘off-site transfers’, this is because the emission is reported prior to any treatment. 

● Information is not aggregated at RBD scale.

	WFD
	● Potentially wide in scope given the broadly worded requirement for estimating diffuse and point source pollution (and the Daughter Directive Priority Substances emissions inventory). However, it is probable that emissions will not be fully addressed if they are not a cause of ‘at risk’ status. This contrasts with the SoE requirement of full assessment regardless of status.


Table 1. Summary of legislation emissions reporting requirements and the gaps with respect to SoE assessment.
The SoE-WISE emissions data reporting process has been established in order to address the gaps in information associated with legislative reporting requirements. However, given that much of the SoE information reporting requirements are already met via the existing water related legislation, the process has also been established with the key aim, over time, for a progressive ‘streamlining’ of SoE-WISE and legislation emissions reporting. This streamlining will remove duplication and reduce the overall emissions reporting burden via a ‘report once’ process under WISE. 

The successful establishment of a streamlined emissions reporting process would provide a comprehensive and harmonised overview of emissions to water, across the whole of Europe, at a common spatial (RBD and/or RB) scale. In addition to fulfilling legislation reporting requirements, it would address a key element of the EEA mandate and support the DPSIR (Drivers-Pressures-State-Impact-Response) analytical framework, thereby improving understanding of the linkages between economic activities and the water environment. Overall, the streamlined reporting would fulfil the emissions information needs of all the EU bodies, including for example, the wastewater discharge information requested under the Eurostat/OECD joint questionnaire.
A strong streamlined emissions reporting process can improve assessment of Europe’s water environment in a number of ways, including; 

● The ability to ‘apportion’ pollutant sources 

● Trend identification and policy support
● Improved linkage of emissions to pollutant concentrations

 ● Improved data availability to feed into catchment-water quality models

Each of these issues is discussed in more detail as follows.

2. Source Apportionment 
Comprehensive emissions reporting encompassing all sectors will enable source apportionment to be undertaken, whereby the relative contribution of each sector to the total emission of a particular pollutant can be quantified. 

Since source apportionment identifies the key polluting sectors, it is a critical step towards the identification of appropriate measures, a concept that is fundamental to the development of river basin management plans under the WFD. 

An earlier EEA study collated reported nutrient emissions data, building up a source apportionment map across parts of Europe. Although there were many data gaps and information was often only available at a regional or national scale, this work was able to show that agriculture is the main source (typically 50 to 80 %) of Nitrogen (N) and, about half the total load of Phosphorus (P) in Europe’s rivers, lakes and coastal zones (EEA 2005, Figure 1). The remaining 50% of P was provided by point source discharges.

Successful SoE-WISE emissions reporting could enable the development and improvement of the source apportionment maps shown in Figure 1 in a number of ways, including; the portrayal of information at a RBD and/or RB (rather than national or regional) scale in line with the river basin management plans of the WFD; improved spatial (i.e. covering the whole of Europe) and temporal coverage and; the breakdown of emissions to a more detailed set of sectors – for example, point sources can be subdivided into industrial and wastewater etc. 

Such improvements would lend themselves to the development of source apportionment emissions indicator(s) whereby the combination of maps and explanatory text would provide harmonised and policy relevant information updated on a regular basis. A first step in the development of such an indicator is described in an accompanying pre-workshop document – ‘Nutrient Emissions from Agriculture’.
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Figure 1. Source apportionment of phosphorus (P) load in selected regions and catchments. (Source EEA Report No 7/2005)

3. Trend Identification and Policy Support
Streamlined emissions reporting will provide data at an appropriate temporal resolution, enabling SoE assessment to be repeated on a cyclical basis. This approach will, therefore, harmonise the currently variable temporal reporting resolution associated with the various pieces of water related legislation. 

By providing updated emissions on a regular basis trends can be identified and the impact of implemented measures can be monitored and quantified. As an example of this, Figure 2 illustrates N and P emissions to Danish coastal waters over a number of years and shows the declining contribution of emissions of P direct to marine waters and to freshwater via point sources. A strong streamlined reporting process will enable such trends to be identified at an RBD/RB scale, Europe-wide in the future.
A big advantage of the high frequency of data shown by the Danish example is that the impact of intra-annual variation in rainfall can be accounted for. This is particularly important for diffuse emissions that are typically strongly correlated with rainfall/river flow; the wetter the year, the greater the emission.
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Figure 2. Total N (top) and Total P (bottom) emissions to Danish coastal waters over time (T/year). The blue indicates the contribution of direct emissions to coastal waters (e.g. via outfalls) and the orange and green indicate point and diffuse source emissions, respectively, to freshwater. Source: http://www2.dmu.dk/1_viden/2_Publikationer/3_fagrapporter/rapporter/FR579.pdf 
The achievement of a water quality target can be expressed in terms of the degree of reduction in an emission load(s). For example, OSPAR’s Eutrophication Strategy has a goal of reducing nitrogen and phosphorus inputs (i.e. emissions), in the order of 50% (compared to 1985 levels) to those (marine) areas where they cause problems of eutrophication. Similarly, Article 10 of the WFD introduces the concept of Emission Limit Values (ELV) that need to be complied with. A further advantage of regularly updated emissions estimates lies, therefore, in being able to determine how far from a target (e.g. an ELV) current emissions remain.
Regular reporting of emissions over time will also help to quantify the success of implemented policy measures. P emissions to the North Sea, for example (Figure 3) declined significantly during the 1990’s, primarily in response to measures imposed under the UWWTD. In addition to evaluating policy measures, comprehensive emissions information can also help target where measures need to be implemented. Emissions data are relevant to a range environmental policy and legislation including WFD, UWWTD, E-PRTR, Nitrates Directive, Common Agricultural Policy and the Marine Strategy Directive.
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Figure 3. Emissions of P to the North Sea, by sector, in 1985 and 2000 (OSPAR 2002)
4. Linking Emissions to Pollutant Concentrations

Since the quality of a waterbody is typically assessed by use of measured concentrations, the linkage of pollutant emissions to concentrations (i.e. the linkage of a ‘pressure’ to ‘state’ within the DPSIR framework) is of key importance. A good understanding of the relationship between emissions and concentrations is required in order to quantify the emissions reduction required to reach a target water quality. In addition to WFD monitoring programs, the EEA’s Waterbase holds Europe-wide water quality data, including that for Nitrate (Figure 4), whereby annual average concentrations at RBD scale broadly reflect the intensity of agriculture within a river basin.
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Figure 4. Mean annual nitrate concentration (mg/L N) per RBD. http://www.eea.europa.eu/themes/water/mapviewers/soe-ri-ni
It should be noted that emissions can also be linked to pollutant concentrations in transitional, coastal and marine water bodies. Comprehensive quantification of land based emissions (including source apportionment) will enable strong integration with marine datasets and aid the process of tracking marine pollution back to specific land-based sectors, helping also to identify appropriate mitigation measures.
5. Providing Data to Feed into Models
Catchment scale water quality models commonly estimate the relative contribution of pollutant sources to observed loads. Often, they are also able to undertake scenario analysis, for example, the impact of an emissions reduction in one or more pollutant sources. Such models are only as strong, however, as the information fed into them. As such, the streamlined emissions reporting process offers the potential to provide comprehensive input datasets, covering the full range of pollutant types and sources, to those models that simulate on an annual timestep e.g. MONERIS (Behrendt et al. 2000; Nutrient emissions into river basins of Germany. UBA-Texte 23/00: 1-288, Umweltbundesamt Berlin, Berlin) and GREEN (Grizzetti and Bouraoui 2006). http://139.191.170.104:5353/fileadmin/Documentation/Reports/RWER/EUR_2006-2007/EUR_22526_EN.pdf
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