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Summary.

1. Status and purpose of the document. 

Following an initiative from NGOs involved in the Common Implementation Strategy for the Water Framework Directive, a drafting group has developed this discussion paper on wetlands. The SCG will be invited to discuss the contents and agreee on how to develop a shared understanding of this important issue, which can be reflected in the future development of the Common Implementation Strategy process.

2. The purpose of the WFD in relation to wetlands.

The purpose of the WFD in relation to wetlands as stated in Article 1 is unambiguous.   Article 1 (a) states that the Directive will ‘establish a framework for the protection of inland surface waters, transitional waters, coastal waters and groundwaters, which:

‘prevents further deterioration and protects and enhances the status of aquatic ecosystems and, with regard to their water needs, terrestrial ecosystems and wetlands directly depending on the aquatic ecosystems.’

This purpose will be made operational through the application of the Directive’s environmental objectives as far as they relate to wetlands, and through the use of wetland protection, creation and restoration to help to fulfil these objectives in a cost effective and sustainable manner.  The mechanisms for this are outlined in the main body of the paper.

3.  A Definition of Wetlands.

The paper proposes a functional definition of wetlands developed to assist in understanding their place in the hydrological cycle.    Wetlands are defined as:

“heterogeneous but distinctive ecosystems in which special ecological, biogeochemical and hydrological functions arise from the dominance and particular sources, chemistry and periodicity of inundation or saturation by water. They occur in a wide range of landscapes and may support permanent shallow (<2m) or temporary standing water. They have soils, substrates and biota adapted to flooding and/or water-logging and associated conditions of restricted aeration’.

4. Environmental Objectives in the WFD.

The following WFD objectives and obligations are relevant to the conservation, restoration and creation of wetland ecosystems:

1 Under Article 4.1(b)(i & ii), Member States are required to protect dependent terrestrial ecosystems from significant damage by anthropogenic alterations to groundwater quality or levels. They are also required to ensure that dependent surface waters achieve their objectives under Article 4, as far as these depend on groundwater quality and quantity.  Ground-water dependent wetlands may fall within the category of surface waters, or within the category of dependent terrestrial ecosystems.  Both kinds of wetlands will be given further protection from pollution by the trend reversal objective for groundwater pollution specified under Article 4.1 (b) (iii).

2 Member States’ obligations to surface waters will apply to some ‘open water’ wetlands where these are identified as water bodies [Article 4.1(a)(i)].
3 Obligations exist to prevent more than ‘very minor’ anthropogenic disturbance to the hydro-morphological condition of surface water bodies at High Ecological Status.  This includes the condition of the riparian, lakeshore or inter-tidal zones, and hence the condition of any wetlands encompassed by these zones.  This is necessary to achieve the objective of preventing deterioration in water status [Article 4.1 (a) (i); Annex V 1.2], bearing in mind the exceptions identified at Article 4 (7).
4 Member States will be required protect, enhance and restore wetlands, where this is necessary to support the achievement of (a) good ecological status or good ecological potential, (b) good surface water chemical status, or (c) a less stringent objective [Article 4.1(a)(i & ii); Article 4.5].   

4 Specific obligations exist to ensure that the water dependent objectives of sites listed on the Protected Areas Register [Annex IV (2)] are met through the implementation of River Basin Plans.  This paper proposes a legal interpretation of ‘Protected Areas’ which includes sites designated under community, national or local legislation.  This does not represent a common understanding at present between Member States or Working Groups, and requires further discussion.
5. Wetlands and Programmes of Measures.

Wetlands are often a key and often the most cost-effective and socially acceptable mechanism for achieving the environmental objectives of the Directive.   

There will be circumstances where wetlands will form part the ‘basic measures’ [Article 11.3] which are the minimum necessary to meet the environmental objectives of the Directive.  Wetlands will form a part of Member States obligations under relevant community legislation [Article 11.3 (a).  An assessment of the wetland value will be required in order to meet obligations in relation to cost recovery specified in Article 11.3 (b), referring to Article 9.  Obligations under Article 11.3 (d), to ensure that water quality does not deteriorate, resulting in an increased need for water treatment, may require the conservation or restoration of wetlands.  Finally, there will be cases, under Article 11.3 (i), where ‘measures to ensure that the hydro-morphological conditions of the bodies of water are consistent with the achievement of the required ecological status or good ecological potential’ will require the restoration or protection of wetlands. 

In addition to basic measures, wetlands have a crucial role to play as ‘supplementary measures’, which may be adopted by Member States to assist with the achievement of WFD environmental objectives [Article 11.4], when basic measures are insufficient.   In particular, wetlands can help to achieve pollution control, to alleviate the impacts of droughts and floods, to achieve sustainable coastal management and to promote groundwater re-charge.  Member States must collect sufficient information to enable them to deploy the most cost effective combinations of measures to achieve WFD objectives. Wetland creation, restoration and protection should therefore be considered and assessed along side other water management options when undertaking the economic analyses required to inform River Basin Planning [Article 5, Annex III], in a manner which takes full account of their multi-functional value.

6. Issues faced by Member States During Implementation.

Following initial presentation of the paper, the drafting group intend to work with Member States to identify potential obstacles to the integration of wetlands into WFD implementation, and develop potential solutions to these.  The authors would welcome further discussions of these issues.

7. Links to other CIS Working Groups.
Following presentation of the paper, the drafting group are in discussions with some Working Group leaders and will be contacting others to ensure that the relevant links have been made between this paper and developing CIS Guidance.  The authors would welcome further discussions of these issues.

Foreword 

The EU Member States, Norway and the European Commission have developed a common strategy for supporting the implementation of Directive 2000/60/EC, establishing a framework for Community action in the field of water policy (the Water Framework Directive or WFD). The aim of this strategy is to ensure coherent and harmonious implementation of the Directive, by achieving a common understanding of its technical and scientific implications.

An immediate objective of the strategy is the development of non-legally binding and practical guidance documents on various technical aspects of the Directive. These are targeted at experts who are directly or indirectly implementing WFD in river basins. During their development, certain crosscutting issues (for example the definition of water bodies, the role of wetlands and other terrestrial ecosystems) have emerged which require further clarification, if the guidance documents are to provide consistent and comprehensive support for Member States during implementation.

Following an initiative from NGOs involved in the CIS, a drafting group has developed a discussion paper on wetlands
. The SCG will be invited to discuss the contents and agreee on how to develop a shared understanding of this important issue, which can be reflected in the future development of the Common Implementation Strategy process.

The paper explores the purpose of WFD in relation to wetlands.  It outlines how Articles 1a and 1e (in relation to dependent terrestrial ecosystems and international agreements) will be made operational, by identifying and describing the relevant parts of the Directive’s other Articles and the Annexes which should be used to achieve this.  A separate section looks at the potential difficulties Member States may face in interpreting the provisions of the Directive in relation to wetlands and other dependent terrestrial ecosystems, and how these can be resolved.  Finally, it offers a checklist for Working Group and Expert Forum Leaders to consider during the finalisation of CIS Guidance Documents, to ensure that this issue has been appropriately and adequately addressed. 
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1. The Purpose of the Water Framework Directive in Relation to Wetlands.

The Water Framework Directive (2000/60/EC) is a comprehensive piece of legislation that sets out, inter alia, quality objectives for all waters in Europe.  A primary purpose of the Directive is to:

‘establish a framework for the protection of inland surface waters, transitional waters, coastal waters and groundwaters, which:
prevents further deterioration and protects and enhances the status of aquatic ecosystems and, with regard to their water needs, terrestrial ecosystems and wetlands directly depending on the aquatic ecosystems.

Article 1 (e) also states that WFD should contribute towards ‘achieving the objectives of relevant international agreements’.  This includes the Ramsar Convention (mentioned specifically in Recital 8) and the Convention on Biological Diversity, both of which include obligations to wetland ecosystems.

Wetlands are integral components of the water cycle, acting as important points of exchange between groundwaters, surface waters and the atmosphere
.  They are also fragile ecosystems dependent on the way we manage water within catchments.    As water passes through ‘groundwater’, ‘surface water’ and ‘wetlands’ in a series of interconnected local and global cycles, it performs life-support functions
 and drives a range of beneficial ecosystem services
.  We, no less than other organisms, depend on the continuation of these processes for our survival.  At the same time, we must recognise that water has a financial value, and that there is a cost associated with producing potable water for public supply. A sustainable approach to the functional role of wetlands could result in a reduction in these costs, along with benefits for our biodiversity, wetland heritage and overall quality of life.

It is clear, therefore, that the WFD has an unambiguous intention to protect, enhance and restore wetland ecosystems, where this can be achieved through management of the water cycle.  This intention will be made operational through by meeting the environmental objectives of Article 4 (as they apply to wetlands), and by the use of wetlands to assist in achieving the Directive’s objectives in a sustainable and cost-effective manner.   These aspects of WFD implementation are described and explored in the paper.

2. A Definition of Wetlands.

For the purposes of this paper, the authors have adopted a definition of wetlands proposed by the partners in the EVALUWET project:

“Wetlands are heterogeneous but distinctive ecosystems in which special ecological, biogeochemical and hydrological functions arise from the dominance and particular sources, chemistry and periodicity of inundation or saturation by water. They occur in a wide range of landscapes and may support permanent shallow (<2m) or temporary standing water. They have soils, substrates and biota adapted to flooding and/or water-logging and associated conditions of restricted aeration’.

Permanent standing waters greater than 2m in depth are not considered to be wetlands under this definition as this represents the approximate depth limit for rooted aquatic vegetation, but the existence of deeper water bodies such as lakes and rivers are often essential to the integrity of connected wetlands. While rivers and streams could be included in a strict interpretation of this definition, permanent running waters within distinct channels are significantly different from wetlands in functional terms and, therefore, should not be considered as wetlands. However, temporary or seasonal streams should be considered as wetlands as the periodic nature of their inundation is a key factor determining the nature of these ecosystems, which are distinct from otherwise similar permanent waters.

In order to help clarify the relevance of the WFD to different parts of this spectrum of wetland ecosystems, an attempt has been made to explain which sorts of wetlands are relevant to each part of the guidance which follows.

3. WFD Environmental Objectives and Wetlands.

Although the WFD does not set independent ecological objectives for wetlands (other than where those wetlands, or parts of them, can be defined as a water body – see below), it does (a) set objectives that include obligations towards these ecosystems, and (b) identify the use of wetland functions as a possible means of achieving the Directive’s objectives. The most important WFD provisions in relation to wetlands are:

· Obligations to achieve good groundwater status, where this is related to dependent ecosystems.  This includes an obligation to protect terrestrial ecosystems directly dependent upon groundwater bodies from significant damage by anthropogenic alterations to groundwater quality or levels.  It also includes an obligation to ensure that dependent surface waters achieve their environmental objectives under Article 4, as far as these depend on groundwater quality and quantity.  Wetlands dependent on groundwater to maintain their characteristic structure and function may either fall within the category of surface waters, or within the category of dependent terrestrial ecosystems. The obligations in question forms part of the definition of good groundwater status [Article 4.1(b)(i & ii), as defined in Annex V, 2.1.2 and 2.3.2.], and are necessary to achieve the trend reversal objective for groundwater pollution specified under Article 4.1 (b) (iii).

· Obligations to surface waters, which will apply to some ‘open water’ wetlands where these are identified as water bodies [Article 4.1(a)(i)]
· Obligations to prevent more than very minor anthropogenic disturbance to the hydro-morphological condition of surface water bodies at High Ecological Status.  The hydro-morphological quality elements of a surface water body include the condition of riparian, lakeshore or inter-tidal zone, and hence the condition of any wetlands encompassed by these zones.  This protection is necessary to achieve the objective of preventing deterioration in water status [Article 4.1 (a) (i); Annex V 1.2], bearing in mind the exceptions identified at Article 4 (7).
· Obligations to protect, enhance and restore wetlands, where this is necessary to support the achievement of (a) good ecological status or good ecological potential, (b) good surface water chemical status, or (c) a less stringent objective [Article 4.1(a)(i & ii); Article 4.5].   If damage to any wetland, wherever it occurs within a river basin district, is causing a failure to achieve one of the Directive’s environmental objectives,  then appropriate measures will be required.  This obligation is general and applies to any cause of failure.

· Specific obligations to ensure that the water dependent objectives of sites listed on the Protected Areas Register [Annex IV (2)] are met through the implementation of River Basin Plans.  

· The use of wetlands as a key and often the most cost-effective and socially acceptable mechanism for achieving the environmental objectives of the Directive. [Article 11.4; Annex VI Part B (vii)].   
3.1 Ground Water and Wetlands. 

The achievement of good groundwater status will require that the groundwater needs of directly dependent terrestrial ecosystems be protected, and where necessary restored to the extent needed to avoid or remedy significant damage to such ecosystems.  It will also require that the groundwater needs of surface water bodies are protected and where necessary restored, to ensure the achievement of relevant WFD objectives for surface water bodies.

This paper addresses only those ecosystems covered by the definition proposed in section 1.2.   Ground-water dependent wetlands, in this context, may either be areas of open water identified as surface water bodies (in which case their objectives will be set in appropriate manner – see below), or will form a sub-set of such dependent terrestrial ecosystems.  This section of the document will only discuss wetlands and parts of wetlands which have not been identified as surface water bodies in their own right, as the establishment of objectives is largely outside of the scope of the current guidance. 

For groundwater quantitative status [Annex V, 2.1.2], the Directive requires that:

‘the level of groundwater is not subject to anthropogenic alterations such as would result in…….

· any significant damage to terrestrial ecosystems which depend directly on the groundwater body.’

For groundwater chemical status [Annex 2.3.2], good status requires that the concentrations of pollutants:
‘are not such as would result in failure to achieve the environmental objectives specified under Article 4 for associated surface waters nor any significant diminution of the ecological or chemical quality of such bodies nor in any significant damage to terrestrial ecosystems which depend directly on the groundwater body.’
3.1.1  The Groundwater Body.

Groundwater status objectives are defined in relation to the groundwater body.  Bodies of groundwater are distinct volumes of groundwater within an aquifer or aquifers. Draft horizontal guidance on water bodies has proposed that an aquifer is a subsurface layer or layers of rocks or other geological strata that: 

· Is capable of supporting abstraction of 10 cubic meters per day on average

· Supports a significant flow of groundwaters.
It has further been proposed that an appropriate test of ‘significance’ in this context should be the importance of the groundwater flow to dependent terrestrial ecosystems and associated surface waters.
Identifying groundwater bodies is therefore partly dependent upon the process of defining and identifying groundwater dependent terrestrial ecosystems (see above).  Where such an ecosystem is identified, the groundwater resource upon which it depends will qualify as an aquifer. 

[image: image3.wmf]
The proposed criteria for identifying groundwater bodies could potentially include the groundwater within many peatlands.  It will be important to make sure that the effort of characterisation is proportionate to the actual pressures on such groundwater bodies.  This is particularly important where peatlands form a substantial proportion of the regional landscape.  The position of peatlands within the WFD is currently an ‘open issue’, and requires further discussion amongst Member States to achieve a common understanding. 

It will be important for Member States to bear in mind during implementation that the links between groundwater, surface water and dependent ecosystems are not always obvious, and change with the season, and that an investigation of hydrological connectivity may be required in order to fulfil their obligations in relation to groundwater bodies and terrestrial ecosystems.  A case study illustrating this point is given below.  Conversely, where no significant risks to dependent terrestrial ecosystems or surface water bodies have been identified during a river basin planning cycle, limited investigation may be necessary.  The effort required in any assessment should be proportionate to the difficulty in understanding and managing the risks to the Directive’s objectives.

Case Study: Groundwater and wetland interactions on a UK floodplain.

The River Idle washlands comprise four isolated floodplains covering 84Ha of low lying land in Nottinghamshire and South Yorkshire (UK). The washlands have been designated as a Site of Special Scientific Interest (SSSI) for the wet grassland communities and waterfowl they support. 

The River Idle has been subject to modification since the 19th century culminating in the “River Idle Improvement Scheme” that saw the construction of flood defence banks and a pumping station which allows drainage to the River Trent during periods of flood and/or high tides when, historically, hundreds of hectares of land would have been flooded. 

As a result of these modifications the washlands that survive today represent a tiny fragment of the historic wetland landscape and there has been a long-standing concern that even these are subject to drying and degradation.

Initial suspicion fell on the operating regime of pumping station which was thought to be drawing water levels down so quickly after storm events that the period and depth of inundation was insufficient to maintain the shallow water-table depth.  

A series of shallow groundwater monitoring boreholes were installed to verify this hypothesis and develop control rules for the pumping station that would restore and maintain the wetland interest. However, the data that was gathered suggests that the shallow water table drops rapidly after flooding to levels below that of the river. This indicates that the fundamental control on the shallow water table in the washlands is the regional aquifer and not the level at which the river is maintained. 

While the exact nature of the interaction between river, aquifer and washland is still being investigated, these findings have serious implications for the long-term management of the underlying aquifer which is heavily exploited for public water supply and has water levels lying below sea level.
3.1.2 What is significant damage and how should it be measured?

The environmental objectives for groundwater bodies require the protection of dependent ecosystems from significant damage. However, the Directive does not provide a direct explanation of the term ‘significant’. Existing data held by Member States about the ecological, cultural and socio-economic significance of dependent systems could however, usefully used to form the basis of a ‘significance test’ in this context.  For example, where a wetland is known to support important wildlife or cultural resources, information about the water needs of any its species, habitat or archaeological features of interest may be available, and should be used in the assessment of the status of the associated groundwater body.  This will be important in informing the analysis of impacts and pressures which is the first stage of the river basin planning cycle (see Figure 1).  

A Wetland Evaluation Framework Tool:  EVALUWET.

‘Tool Box’ example to be added here.

3.1.3 Monitoring groundwater bodies and dependent terrestrial ecosystems.

In order to assess groundwater status, information will be required about the groundwater levels and quality required to prevent significant damage to wetlands. Once these water needs are defined, then information on groundwater quality and levels can be used in assessing groundwater status, as far as this relates to the condition of dependent terrestrial ecosystems. Defining these water needs, however, is likely to require an investigation of the typical water  requirements of different types wetlands and critical species, which are not as yet clearly understood in many cases. This will mean monitoring wetlands habitats and species directly to determine their response to groundwater levels and quality variations.  Further investigation of the specific water requirements of an individual wetland may then be required, where a body of groundwater is at risk of failing its objectives because of impacts on the water needs of these ecosystems.

Figure 1.  Linking groundwater objectives relevant to wetlands to the river basin planning cycle
[image: image1.wmf]

3.2 Surface Water Objectives.

3.2.1 The surface water body and its relation to wetland ecosystems.

The definition of wetlands adopted for the purposes of this paper includes areas of surface water. Many wetland ecosystems are composed of mosaics of surface water, permanently and temporarily inundated land – for example lowland mire systems, or floodplain wetlands.  It is important, therefore, to be aware that WFD provisions in relation to surface waters will in themselves, help to protect and enhance wetland ecosystems, by defining parts of these as water bodies, and setting objectives for them, where they fall within the WFD categories of rivers, lakes, transitional or coastal waters.  The horizontal guidance on water bodies
 proposes that the identification of water bodies should reflect the ecological significance of surface waters within a river basin district.  Member states may thus use existing information about the presence and value of wetland features of interest, including biodiversity and cultural significance,  to help to select water bodies.  An example is given below of how species and sites identified as priorities under the Convention on Biological Diversity in the UK could be used to assist with the identification of water bodies during river basin management.

The UK Biodiversity Action Plan; a resource to assist with implementation of the WFD.

The UK has identified a range of species and habitats which are priorities for conservation action, and developed an ‘Action Plan’ to support them, as part of its contribution to the Convention on Biological Diversity.

This plan includes provisions for the identification, protection and enhancement of wetland habitats such as floodplain grasslands, and habitats supporting important wetland species such as the natterjack toad, water vole and charophyte beds.  Information about the whereabouts and features of interest of such habitats is held by a variety of Government and Non-Government organisations, who together make up the ‘biodiversity partnership’.  Plans to bring this information together by means of a web-based ‘National Biodiversity Network’ are underway, and much data is already available through local and national site registers.  This important resource could be used during WFD implementation, to assist in the selection of water bodies and to help identify features of interest in groundwater receptor sites.
3.2.2  Impacts on wetlands which can affect the status of surface water bodies.

Where there are human impacts on wetlands which endanger the Directive’s objectives for surface water bodies, these wetlands will need to be protected, enhanced or restored,  to allow the achievement of the relevant objectives.  Identifying such interactions will form an important part of the analysis of pressures and impacts required during the River Basin Planning process.  

Figure 2– relationship between fish composition and abundance and condition of an associated riverine habitat. [Figure to be completed with case study currently being developed]

Anthropogenic alterations to wetlands may cause changes to the condition of surface waters by, for example, changing the rate of run-off of rainfall from land to surface water and the size and quantity of sediments transported in that run-off. These changes may in turn affect the biology and physico-chemistry, and consequently the status, of the surface water body. There may also be direct biological interactions between terrestrial and aquatic ecosystems. For example, some species of fish may utilise flooded terrestrial ecosystems as part of their lifecycles.  A full understanding of these relationships, which considers interactions between wetlands and surface water status at a catchment scale, is important to ensure that river basin planning delivers the most sustainable and integrated solutions for water management problems.  
3.2.3  Hydro-morphological quality elements, including the riparian, lake and inter-tidal zones.

The quality elements which make up the assessment of surface water status within the Directive include hydro-morphological elements which are relevant to wetlands. [Annex V].  Hydro-morphological quality elements include the structure and condition of the riparian zone of rivers, the shore zone of lakes and the inter-tidal zone of coastal and transitional waters.  

Table 1: Hydro-morphological quality elements of surface waters (as specified in Annex V, 2.2 WFD)

Rivers
Lakes
Transitional Waters
Coastal Waters

Hydrological regime

(flow and connection to groundwater)
Hydrological regime

(flow, level, residence time, connection to groundwaters)
Tidal regime

(freshwater flow)
Tidal regime

(freshwater flow, dominant currents)

River continuity




Morphological Conditions

(Channel patterns, width and depth variations, flow velocities, substrate conditions, structure and condition of riparian zone)
Morphological Conditions

(depth variation, substrate, structure and condition of lake shore zone)
Morphological Conditions

(depth variation, substrate conditions, structure and condition of inter-tidal zone)
Morphological Conditions

(depth variation, substrate conditions, structure and condition of inter-tidal zone)

The Directive’s inclusion of hydro-morphological elements is designed to encompass the interactions between physical conditions in the catchment, hydrological processes and the biological condition of surface waters. In developing definitions of the riparian, lake-shore and inter-tidal zones, therefore, it is appropriate to consider first and foremost how adjacent land and ecosystems (including wetlands) help to determine the physical, chemical and biological characteristics of water bodies, rather than to rely on definitions based on size thresholds or return flood events.  The definitions given here are designed to ensure that the land defined as riparian, shore or inter-tidal zone directly influences other quality elements within the Directive.   The definitions proposed are compatible with, and form an elaboration of, similar definitions proposed in the draft Horizontal Guidance on Water Bodies.  This Guidance makes it clear that the water body itself ‘comprises the quality elements described in the Directive for the classification of ecological status’, which includes the riparian, lakeshore or inter-tidal zone. 

Riparian zone: That part of the land adjacent to a river, the structure and condition of which significantly influences the rivers’ other hydro-morphological quality elements, and its biological and physico-chemical quality elements, and which may in turn be influenced by the river. The zone will include relevant parts of islands and floodplains.  It may include a variety of wetland habitats that rely on over-bank flows for their maintenance, but which in turn influence the conditions in the river. The extent of the riparian zone will be variable depending on the characteristics of the river. For example, rivers flowing through gorges may depend on only a very narrow riparian zone, whereas over-time rivers in delta areas may be directly dependent on the structure and condition of an extensive area of land.  

Shore zone: That part of the land immediately adjacent to a lake, the structure and condition of which significantly influences the values attained by other hydro-morphological quality elements, the biological quality elements or the physico-chemical quality elements, and which may in turn be influenced by lake flooding or wave action. 

Intertidal zone: The zone between mean high water spring tides and mean low water spring tides. The zone typically includes a variety of terrestrial and aquatic ecosystems such as salt marshes, mud flats; rock pools, beaches etc. 

3.2.4 Objectives for water bodies at High Status or Maximum Ecological Potential.

The provisions of the Directive for water bodies at high status and maximum ecological potential differ from those for other water bodies.  High status
 water bodies must demonstrate, for their hydro-morphology, the following conditions:

Table 2:  Definitions of hydro-morphological quality elements at High Status [Annex V, 2.1]

Rivers
Hydrological Regime
River Continuity
Morphological Conditions


The quantity and dynamics of flow, and the resultant connection to groundwater, reflect totally, or nearly totally, undisturbed conditions.
The continuity of the river is not disturbed by anthropogenic activities and allows undisturbed migration of aquatic organisms and sediment transport
Channel patterns, width and depth variations, flow velocities, substrate conditions and both the structure and condition of the riparian zones correspond totally or nearly totally to undisturbed conditions

Lakes
Hydrological Regime

Morphological Conditions


The quantity and dynamics of flow, level, residence time, and the resultant connection to groundwaters, reflect totally or nearly totally undisturbed conditions.

Lake depth variation, quantity and structure of the lake shore zone correspond totally or nearly totally to undisturbed conditions.

Transitional 
Tidal Regime

Morphological Conditions


The freshwater flow regime corresponds totally or nearly totally to undisturbed conditions

Depth variations, substrate conditions, and both the structure and condition of the inter-tidal zones correspond totally or nearly totally to undisturbed conditions.

Coastal 
Tidal Regime

Morphological Conditions


The freshwater flow regime and the direction and speed of dominant currents correspond totally or nearly totally to undisturbed conditions

The depth variation, structure and substrate of the coastal bed, and both the structure and condition of the inter-tidal zones correspond totally or nearly totally to the undisturbed conditions.

These provisions are designed to ensure protection for hydro-morphological conditions upon which the physico-chemical and biological elements of high status water bodies depend.  It follows, that to prevent a water body deteriorating from High Ecological Status
, Member States must prevent any other more than minor alterations to the structure and condition of the riparian, shore or inter-tidal zones
.  These provisions have important implications for wetlands. For a river, lake, transitional or coastal water to be at High Status, adjacent land, which significantly influences its ecology (the riparian, lake or inter-tidal zone) must be undisturbed (or have experienced only minor disturbance). This will, in turn, provide the conditions necessary for the development and maintenance of wetland ecosystems.  In practice, this means that the WFD provides stringent protection for our remaining ‘natural’ wetland ecosystems, where these are hydrologically connected with high status water bodies.

3.2.4   Objectives for other water bodies.

At good status,  (or for any less stringent objective) the hydro-morphological elements of a water body must be in a condition to support the values established for relevant biological quality elements.  In reality, good ecological status is unlikely to be achieved where there are substantial changes to the flow and velocity of a river, the depth and residence time of a lake, or the tidal patterns of an estuary; changes of the kind which frequently result from damage to wetlands within the riparian, lake or inter-tidal zones.  The mutual dependence of water bodies and associated wetlands should be clearly reflected in the analysis of impacts and pressures and subsequent risk-assessment, and should also help to determine the measures needed to maintain or achieve good status.  Where pressures on the floodplain have resulted in an impact on the status of a river, for example, the restoration of the floodplain to a more natural condition will often be the obvious remedy.  Such restoration will form part of set of basic measures to achieve the Directive’s objectives, unless economic tests within the Directive demonstrate that it is not a practical or appropriate option.  The relationship between hydro-morphology and the river basin planning process is illustrated in Figure 3, below.
3.2.5 Monitoring and hydro-morphology.

Monitoring for the Directive will require information about the condition of the hydro-morphological quality elements for sites at High Status and Maximum Ecological Potential, including the riparian, lake and inter-tidal zones will be required as a matter of course. For water bodies at good status or good ecological potential and below, the Directive will require information about hydro-morphology, where a water body is at risk of failing its biological objectives because of impacts on these quality elements. Operational monitoring and investigative monitoring, designed to validate the impacts and pressures analysis, and to assist with the design of programmes of measures, will in these cases be aimed at further elucidating the relationship between hydro-morphology and biological status.  

Figure 3: Linking hydro-morphological quality elements and the river basin planning process.

Protected Areas and the Water Framework Directive.

The WFD requires that Member States draw up a register of Protected Areas, including sites designated ‘for the protection of habitats and species where the maintenance or improvement of the status of water is an important factor in their protection.’   This definition encompasses wetland ecosystems as defined in Section 1 of this document, including both areas of open water which may also be defined as water bodies (this relationship if further explored in the draft Horizontal Guidance on Water Bodies) and other wetland types.

4.1 Which Ecosystems should be Included within the Protected Areas Register?


The interpretation proposed below does not represent a common understanding between Member States or CIS Working Groups.  It is based on legal advice on this issue commissioned by EEB/WWF, who will seek further clarification on this issue from the Commission during the drafting process.

Art 6(2) of the WFD specifies that “the register shall include ….all [emphasis added] protected areas covered by Annex IV.”  

Annex IV states that ‘The register of protected areas required under Article 6 shall include [emphasis added] the following types of protected area: I); ii), iii), iv), v) areas designated for the protection of habitats or species where the maintenance or improvement of the status of water is an important factor in their protection, including [emphasis added] relevant Natura 2000 sites designated under 92/43/EEC [the Habitats Directives] and Directive 79/409/EEC [the Wild Birds Directive].  

It is clear from this language that any site meeting the following requirements must therefore be included in the register:

· the site must be an area which is designated for the protection of habitats or species; and

· the site must be one where the maintenance or improvement of the status of water is an important factor in their protection.

These definitions clearly include wetland ecosystems designated for the protection of habitats and species. Under Article 6.1
,  the following categories are therefore relevant:

· Natura 2000 sites (but note that the language of Annex IV(1) clearly means that the protected areas register cannot be limited in its contents to Natura 2000 sites).

· Sites designated under national legislation This is supported by the language of Annex IV(2), which states that “the summary of the register required as part of the river basin management plan shall include maps indicating the location of each protected area and a description of the Community, national or local legislation [emphasis added] under which they have been designated
”;  

· Areas which are designated, not through Community or domestic legislation, but rather through domestic policy, eg. Ramsar sites.   The inclusion of Ramsar sites on the Protected Area Register should therefore be seen both as a requirement of the Directive (under Article 6), and a means of achieving the obligations in relation to relevant international agreements established in Article 1 (see Section 1, above). The same provisions should also apply to sites identified by Member States in order to meet with the requirements of the Rio Convention on Biological Diversity. 

4.2 What Provisions Does the WFD Make for Protected Areas?

Article 4 c states that ‘member states shall achieve compliance with any standards and objectives [for protected areas] at the latest 15 year after the date of entry into force of this Directive, unless otherwise specified in the Community legislation under which the protected areas have been established.’ In relation to Community legislation, the implementation of Natura 2000 requires that Members States establish conservation measures to maintain or restore, at favourable conservation status, natural habitats and species of wild fauna and flora of Community interest. The protected areas register is thus intended to provide a mechanism to help achieve conservation objectives for designated sites, as far as these rely on water, by making them an integral part of objectives to be established under River Basin Management Plans. This applies to the conservation objectives established for wetlands within the Community and national legislation outlined above.  As such the register should be a management tool (for instance a GIS layer of the overall facility, as begun by the Danube ICPDR Ecological Expert Group) capable of performing complex tasks needed to enhance and support RBM decision-making, rather than a mere “dry list” of areas. 

4. Wetlands in Programmes of Measures. 

Article 11 describes Member States’ obligation to establish a programme of measures to achieve the WFD’s environmental objectives:

‘Each Member State shall ensure the establishment for each river basin district, or for the part of an international river basin district within its territory, of a programme of measures, taking account of the results of the analysis required under Article 5, in order to achieve the objectives established under Article 4.’

The programme of measures will include two categories of action; ‘basic’ measures, which are obligatory and are described in detail in Article 11.3; and ‘supplementary’ measures.  The recreation and restoration of wetland areas is mentioned specifically in the non-inclusive list of potential supplementary measures in Annex VI, but wetlands have a role to play in both basic and supplementary measures as described by the Directive.  

5.1 Basic Measures and Wetlands.

Basic measures [Article 11.3] are the minimum considered necessary to meet the environmental objectives established at Article 4. They are described in detail in Article 11, and refer largely to existing law in the field of water policy, and the regulatory regime considered necessary to address the significant adverse impacts encountered in the review of human activities described in Article II and Annex V.  The application of these controls may be selective, depending on the level of risk to WFD objectives of the activities involved.  The requirement to make a judgement of cost-effectiveness of the programme of measures (Article 5, Annex III) may mean that basic measures in some instances should include the creation and maintenance of wetlands.

5.1.1  Community legislation.

Article 11.3 (a) states that basic measures shall include:

‘those measures require to implement Community legislation for the protection of water, including measures required under the legislation specified in Article 10 and in part A of Annex VI.’

The relevant part of Annex VI includes both the Birds and Habitats Directives.  Article 11.3.a. therefore re-enforces the requirement for River Basin Management Plans to include those water management actions necessary to achieve the environmental objectives established under these Community laws.  As discussed above, this will include making provision for the water quantity and quality needs of relevant Protected Areas (including wetlands).  It will also include any water management action required to meet the wider provisions of the Birds and Habitats Directives in relation to habitat protection outside the Natura 2000 network.  Article 10 of the Habitats Directive states that:

’Member States shall endeavour, where they consider it necessary, in their land-use planning and development policies and, in particular, with a view to improving the ecological coherence of the Natura 2000 network, to encourage the management of features of the landscape which are of major importance for wild fauna and flora.  Such features are those which, by virtue of their linear and continuous structure (such as rivers with their banks or the traditional systems for marking field boundaries) or their function as stepping stones (such as ponds or small woods), are essential for the migration, dispersal and genetic exchange of wild species.’

For instance, any water management action required to ensure the conservation and/or creation of ‘green corridors’ (including rivers and riverine wetlands) created under the Habitats Directive should be included within the programme of WFD ‘basic measures’.   
5.1.2 Cost Recovery.

Article 11.3 (b) states that basic measures will include those necessary to meet the requirements of the WFD under Article 9.  Article 9 requires Member States to take account of the principle of recovery of costs of water services, including environmental and resource costs.  These costs include the impact of water services on dependent ecosystems. For example, where an abstraction of surface water is impacting on the condition of an associated wetland, the environmental costs include the costs, now and in the future, of both use-values and non-use values such as biodiversity, and heritage.  The nature of environmental costs, and methods to include them in economic analysis, are highlighted in the WATECO guidance
, and discussed in detail in Annex IV.I, ‘Estimating Costs (and Benefits)’. 
5.1.3 Safeguarding drinking water quality.

Article 11.3 (d) states that basic measures include those:

‘measures required to meet the requirements of Article 7 [drinking water provisions], including measures to safeguard water quality in order to reduce the level of purification treatment required for the production of drinking water.’

Wetlands play an important role in nutrient cycling (illustrated below) and so their protection may form part of any programme of basic measures designed to ensure that water quality does not deteriorate, resulting in increased an increased need for water treatment.     

Case Study: Baltic Sea Eutrophication and Wetland Loss.

Agricultural drainage, abstraction and pollution have been degrading and destroying wetlands around the Baltic Sea for several decades.  As a result, there has been a huge reduction in the ‘buffering’ capacity of these wetlands against the environmentally damaging impacts of nutrient pollution.  

One third of the Baltic Sea now frequently suffers from anoxia as a result of increased loads of nitrogen and phosphorous; a vicious circle has thus been created, because remaining areas of wetland are themselves more vulnerable to eutrophication impacts.  

Baltic states are committed to reducing the loads of nitrogen and phosphorous entering the marine environment.  This will require action to address pollution from sewerage, agriculture and forestry.  However, the recreation and rehabilitation of wetlands should also be seen as a fundamental (and cost effective) part of any ‘integrated’ solution to eutrophication management in the Baltic.

5.1.4 Measures to address any other significant adverse impacts, including hydro-morphological modification.

Article 11.3 (i) requires, as a basic measure, controls over any other significant adverse impacts on the status of water bodies not covered by Articles 11.3 (a) to (h).  In particular, it requires measures to ensure the hydro-morphological conditions of bodies of water are consistent with the required ecological status objectives.  The relationship between wetland ecosystems, hydro-morphology (including the condition of the riparian, lake and inter-tidal zones) and ecological status is described above.  In some cases, ‘measures to ensure that the hydro-morphological conditions of the bodies of water are consistent with the achievement of the required ecological status or good ecological potential’ will require the restoration or protection of wetlands. Article 11.3 (i) makes it clear that in these circumstances, wetland protection or restoration may be considered a basic measure. Member States will therefore need to ensure that appropriate mechanisms exist to undertaken such action, where it is required; and to ensure that their understanding of the relationship between hydro-morphology and ecological status is sufficient to determine the necessary extent of such measures.

5.2 Supplementary Measures and Wetlands.

Supplementary measures [Article 11.4] are described as:

‘those measures designed and implemented in addition to the basic measures, with the aim or achieving the objectives established pursuant to Article 4. ‘

They may be employed, for instance, where the use of a non-regulatory supplementary measure may enable lighter regulation to be used under the basic measures to achieve the objectives.  They are also measures used to provide additional protection or improvement of waters, including in the implementation of relevant international agreements.  Some of the ways in which wetlands may be used as supplementary measures to achieve the objectives of the Directive are described below, with case studies to demonstrate the benefits of this approach.

5.3 Cost Effectiveness and ‘Significantly Better Environmental Options.’

In part, the economic analysis required under Article 5 and Annex III is designed to help Member States choose the most cost effective combinations of measures to achieve the Directive’s objectives. The results of the first economic analyses must be reported in summary in March 2005
. The analysis itself should contain enough information in sufficient detail (taking account of the costs of collecting information) to make considered judgements about cost-effectiveness. For instance, it should compare the costs and benefits (including environmental costs and benefits) of measures involving the creation and restoration of wetlands with other options for achieving the Directive’s Article 4 objectives.  The potential cost-effectiveness of wetlands in the context of WFD programmes of measures is explored in the case studies below.

The Directive also requires Member States to go through a series of tests when assessing the possible impacts on water status of both existing activities and new modifications.  In both cases, there must be consideration of whether the benefits provided by the activity or modification could be delivered by other means which are ‘a significantly better environmental option.’  This condition applies also to the use of the ‘Heavily Modified Water Body’ designation, and to the derogations available to meet less stringent environmental objectives, or to meet objectives over a longer time period, described at Articles 4.3, 4.4, 4.5.  In practice, in the case of a proposed new engineering modification for flood defence, for instance, where this would result in deterioration of water status Member States must ensure there are no significantly better environmental options before permitting it to go ahead
.  These options may include the creation of flood storage areas on and especially the enhancement of catchment floodwater and run-off retention capacities in upstream areas. In the case of an existing human activity which is preventing the achievement of good ecological status, Member States must ensure that there are no significantly better environmental options (such as the creation and restoration of wetlands) before they can designate a water body as ‘heavily modified’ under Article 4.3, or set less stringent objectives under article 4.5.  Where such ‘significantly better environmental options’ have been identified, the relevant articles will not apply.
5.4 Wetland Creation, Maintenance and Enhancement to Achieve WFD Objectives.

5.4.1 Using wetlands to achieve pollution control

It has long been recognised that wetland vegetation and soil processes can play an important role in cycling nutrient pollutants and trapping suspended solids that ‘carry’ pollutants into aquatic environments.  The reductions in clean-up costs, along with the added biodiversity and leisure benefits accruing from wetland creation, should be considered when assessing the financial viability of options for water treatment.  When considering this function of wetlands, it is also important to safeguard the wildlife and cultural value of existing sites, which might be compromised if these wetlands were treated as nutrient sinks.  
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Existing wildlife rich wetlands will need to be protected from nutrient pollution in order to maintain their value.  Such areas must not be compromised by the imposition of an inappropriate pollution control function.  New wetlands, on the other hand, may provide greater opportunities for nutrient cycling, with areas of increasing nature conservation value potentially ‘zoned’ around the areas carrying the greatest pollutant loads.



Case Study:  Nutrient retention value of the Morava river.

The Morava River is one of the main tributaries of the Danube, extending for some 328 km. Its

lower reaches pass through Austrian (right bank) and Slovak (left bank) territory. Of the original 160 km2 of floodplain on the Slovak side, only about 25% remains, with much of this being under arable agriculture. GIS analysis of historical maps showed that the area of arable land in the functional floodplain had doubled between 1920 and 1999. It was already known that this had led to serious declines in flora and fauna, but it was also suspected that the nutrient abatement value of the floodplain meadows had been severely compromised.

Research demonstrated that traditional meadow management in the lower Morava floodplains had an indicative nitrogen retention value of 434 t per year. It was also shown that the cost of removing the same level of nutrients through a conventional water treatment plant would be in approximately 700,000 Euros per year. These results provided a powerful economic argument in favour of meadow restoration, with proposals being developed for restoration of 140 ha of former arable land. Cumulative cost-benefit analyses show an operating profit within three to six years. The overall economic investment required is far below that for conventional water treatment.
5.4.2  Using Wetlands to alleviate the impacts of floods and droughts.

Traditional ‘hard’ engineering solutions to flooding and drought problems (such as the canalisation of rivers, and the construction of walls, culverts and reservoirs) may prove unsustainable in the long-term on the scale necessary to support people, property and the environment in the context of increased population growth and accelerating climate change.  Recent catastrophic flood events throughout Europe have underlined this fact and have placed the search for alternative solutions - including use of wetlands and floodplains - firmly in the public eye. The role of wetlands in alleviating the impacts these floods has been demonstrated. Because of this, water resource managers are increasingly turning towards the potential of natural floodplain drainage and washland storage (and hence wetland recreation) as cost-effective solutions to their problems, with a more viable long-term future.  These options have been explored through the EU LIFE-funded Wise Use of Wetlands Project, which aims to inform Water Framework Directive implementation.  Because it is important to recognise that the natural storage capacity of wetland environments may be less than the same area of ‘dry’ storage, economic evaluation methods which take full account of the whole range of benefits provided by floodplains are essential, if floodplain restoration is to become a mainstream ‘tool’ in water management policies.  

Case Study: Retention zones on rural estates in Twente, Netherlands. 

This project consists of several activities to be carried out in different rural estates situated within a radius of a few kilometres.  The estates are located in the basins of the rivers Regge and Dinkel, which drain into the Overijsselse Vecht, a transnational river (Germany and the Netherlands).

The rural estates in Twente are unique areas in which cultural history, scenery and nature play an important role.  The region in which the estates are situated is urbanising at a rapid pace.  In the course of time various measures have been taken to accelerate the discharge of the water, for example straightening streams, installing pumping stations and so on.  During periods of heavy precipitation, rising water levels, cause problems in nearby cities; another problem is that the natural environment and farmland tend to suffer from drought.  The project aims to store water during periods of heavy precipitation, restore of the system of streams, control drought on and around the rural estates, develop natural features and the landscape, and restore the rural estates to their historical condition.  The result will be the retention of water; in other words the natural ‘sponge’ effect of the areas will be increased, thereby helping to solve flood control problems and reversing the drought suffered in nature conservation and farmland areas.  

5.4.3 Using Wetlands to Achieve Sustainable Coastal Management
The status of transitional and coastal waters can be enhanced through the creation of additional areas of inter-tidal habitat.  These not only act as a sink for sediment and chemical substances, but where estuaries or coastal waters have been heavily modified, coastal wetlands can help to restore geo-morphological and hydro-dynamic processes to a more natural condition.  

Case Study: Enhancing the effectiveness of coastal flood defence through inter-tidal habitat creation.

The Environment Agency of England and Wales assessed the economic impacts of inter-tidal habitat creation in relation to coastal flood defences.  ‘Managed re-alignment’ is the term used to describe the deliberate breaching of current sea defences to allow flooding to a new line, landward of the present structures.  The newly created salt marsh or inter-tidal flats can act as a ‘buffer’ between the sea and the land during high tides and storm floods, dissipating wave energy and allowing the coast to respond more naturally to changes in sea-level.

The economic advantages of managed re-alignment are significant.  Re-alignment to rising ground will usually result in a lower and/or shorter length of flood defence, and therefore reduced maintenance costs.  In addition, there may be longer-term savings where a natural defence is provided by the newly created area of inter-tidal land.  The Environment Agency estimate that where there is an 80n meter width of saltmarsh fronting a flood defence, maintenance costs would be reduced in the order of £3000 (4,700 euros approximately) per kilometre. This is due to the buffering effects of the inter-tidal habitat in attenuating wave action.

5.4.4 Using wetlands to enhance groundwater recharge.
The winter storage capacity of wetlands can also contribute to aquifer recharge.  Wetlands retain more water than, for instance, arable land, which is often drained as quickly as possible to aid crop growth. Water from the wetland is thus able to re-infiltrate the aquifer over a longer period, achieving greater re-charge than would be likely where land-drainage and soil conditions direct water rapidly and in greater quantity into main river systems. Infiltration of this kind takes place via infiltration areas in most direct connection to the underlying aquifer, such as ditches, trenches, ponds and lagoons. In this way,  wetland creation on flood plains could contribute to improving the quantitative status of alluvial aquifers, as well as alleviating the impacts of flood peaks in winter.  It is also possible that small-scale wetland creation in chalk uplands could create a more amenable environment for percolation, and hence aquifer recharge. Further benefits could accrue where more surface water was available in wetlands adjacent to arable land, limiting the agricultural demand for groundwater. One such is a scheme for wetland protection in northern Nigeria, where the value of retaining the Hadeja-Ngunu wetlands for their groundwater recharge role was estimated at $4.8 million per year (Hollis et al., 1995)
.
Potential problems faced by Member States when implementing the Directive in relation to dependent ecosystems.

Following initial presentation of the paper, the drafting group intend to work with Member States to identify potential obstacles to the integration of wetlands into WFD implementation, and develop potential solutions to these.  The authors would welcome further discussions of these issues.
5. Checklist for CIS Working Groups to consider in relation to dependent ecosystems.

Following presentation of the paper, the drafting group are in discussions with some Working Group leaders and will be contacting others to ensure that the relevant links have been made between this paper and developing CIS Guidance.  The authors would welcome further discussions of these issues.
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