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Foreword

The EU Member States, Norway and the European Commission have jointly
developed a common strategy for supporting the implementation of the Directive
2000/60/EC establishing a framework for Community action in the field of water
policy (the Water Framework Directive). The main aim of this strategy is to allow a
coherent and harmonious implementation of this Directive. Focus is on
methodological questions related to a common understanding of the technical and
scientific implications of the Water Framework Directive.

One of the main short-term objectives of the strategy is the development of non-
legally binding and practical Guidance Documents on various technical issues of the
Directive. These Guidance Documents are targeted to those experts who are directly
or indirectly implementing the Water Framework Directive in river basins. The
structure, presentation and terminology is therefore adapted to the needs of these
experts and formal, legalistic language is avoided wherever possible.

In the context of the above-mentioned strategy, an informal working group
dedicated to the identification of pressures and assessment of impacts within the
characterisation of water bodies according to Article 5 of the Directive was set up in
October 2001 and named IMPRESS. Germany and the United Kingdom have joint
responsibility for the project management and secretariat of the working group,
which is composed of technical experts from governmental and non-governmental
organisations.

The present Guidance Document is the outcome of this working group. It contains
the synthesis of the output of the IMPRESS group activities and discussions that have
taken place since the official launch of IMPRESS in October 2001. It builds on the
input and feedback from a wide range of experts and stakeholders that have been
involved throughout the process of Guidance development through meetings,
workshops or electronic communication media, without binding them in any way to
its content.

We, the water directors of the European Union, Norway, Switzerland and the
countries applying for accession to the European Union, have examined and
endorsed this Guidance during our informal meeting under the Danish Presidency in
Copenhagen (21/22 November 2002). We would like to thank the participants of the
Working Group and, in particular, the leaders, Isobel Austin and Volker Mohaupt,
for preparing this high quality document.

We strongly believe that this and other Guidance Documents developed under the
Common Implementation Strategy will play a key role in the process of
implementing the Water Framework Directive.

This Guidance Document is a living document that will need continuous input and
improvements as application and experience build up in all countries of the
European Union and beyond. We agree, however, that this document will be made
publicly available in its current form in order to present it to a wider public as a basis
for carrying forward ongoing implementation work.
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Moreover, we welcome that several volunteers have committed themselves to test
and validate this and other documents in the so-called pilot river basins across
Europe during 2003 and 2004 in order to ensure that the Guidance is applicable in
practice.

We also commit ourselves to assess and decide upon the necessity for reviewing this
document following the pilot testing exercises and the first experiences gained in the
initial stages of the implementation.

i
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Overview / Executive Summary

WHAT IS THE PURPOSE OF THIS GUIDANCE DOCUMENT?

This document aims at guiding experts and stakeholders in the implementation of
the Directive 2000/60/EC establishing a framework for Community action in the
field of water policy (the Water Framework Directive - “the Directive”). It focuses on
the analysis of pressures and impacts within the characterisation of water bodies
according to Article 5 in the broader context of the development of integrated river
basin management plans as required by the Directive.

TO WHOM IS THIS GUIDANCE DOCUMENT ADDRESSED?

If this is your task, we believe the Guidance will help you in doing the job, whether
you are:
» Undertaking the pressures and impacts analysis yourself;
> Leading and managing experts undertaking the pressures and impacts
analysis;
> Participating as a stakeholder in the assessment process;
> Using the results of the pressures and impacts analysis for aiding decision
making and supporting the development of river basin management plans;
or
> Reporting on the pressures and impacts analysis to the European
Commission as required by the Directive.

WHAT CAN YOU FIND IN THIS GUIDANCE DOCUMENT?

Common understanding about pressures and impacts in the Water Framework
Directive (Chapter 2)

e What is the role of the analysis of pressures and impacts within the
implementation process of the directive?

e How the analysis contributes to the characterisation of water bodies, which
has to be fulfilled according to Article 5 of the Directive, and how this
analysis feeds into the development of monitoring programmes, river basin
management plans and programmes of measures;

e What are the key terms of the analysis (e.g. significant pressures, water bodies
at risk of failing the Directive’s objectives)?

e What are the Directives objectives?

General approach for the analysis of pressures and impacts (Chapter 3)
e What is the overall approach and what are the key working steps proposed to
undertake the analysis?

e  Which are the methods proposed for surface waters to:
o Identify driving forces, pressures and significant pressures?
o Assess susceptibility of water bodies to pressures and the severity of

impacts?

o Evaluate the risk of failing objectives?

e  Which are the methods proposed for groundwater to:
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o Undertake the initial characterisation?
o Undertake the further characterisation for ‘at risk’ groundwater
bodies and bodies that cross the boundaries of member states?

The Toolbox (Chapter 4)
e Which specific tools, such as data, classification systems and models, are
available to aid the analysis of pressures and impacts?

Sources of data and information (Chapter 5)
e Where do you find the information and data that will be required to
undertake the analysis described in Section 3 or to support the tools
mentioned in Section 4?

Examples of current practice (Chapter 6)
¢ What examples are available of current good practice in respect of at least one
aspect of the analysis?

The methodology from this Guidance Document must be adapted to regional and
national circumstances
The Guidance Document proposes an overall process and associated key steps. Due to the
diversity of circumstances within the European Union, the way to undertake the analysis
will vary from one river basin to the next. This proposed methodology will therefore need
to be tailored to specific circumstances.

Look out!

N What you will not find in this Guidance Document

“ The Guidance Document focuses on the “review of the impacts of human
activity on the status of surface waters and on groundwater” according to

Article 5 and Annex II (1.4, 1.5 and 2.). This then helps to develop River Basin

Management Plans and Programmes of Measures. The Guidance focuses

specifically on the 2004 requirements of the Directive. The Guidance does not

focus on:

e How to designate heavily modified water bodies (see WED CIS Guidance
Document No 4 on Identification and Designation of Artificial and
Heavily Modified Water Bodies);

e How to design monitoring programmes (see WEFD CIS Guidance
Document No 7 on Monitoring);

e How to develop any measure needed to achieve the objectives of the
Directive (see WFD CIS Guidance Document No 9 on Best Practices in
River Basin Planning).
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1. Implementing the Directive: Setting the scene

This Section introduces the overall context for the implementation of the Water
Framework Directive (WFD) and the initiatives that led to the production of this
Guidance Document.

1.1 December 2000: A Milestone for Water Policy

A long negotiation process

December 22, 2000, will remain a milestone in the history of water policies in Europe:
on that date, the WFD (or the Directive 2000/60/EC of the European Parliament and
of the Council of 23 October 2000 establishing a framework for Community action in
the field of water policy) was published in the Official Journal of the European
Communities and thereby entered into force.

The WED is the result of a process of more than five years of discussions and
negotiations between a wide range of experts, stakeholders and policy makers. This
process has stressed the widespread agreement on key principles of modern water
management that form today the foundation of the WFD.

1.2 The Water Framework Directive: new challenges in EU water
policy

What is the purpose of the Directive?

The WED establishes a framework for the protection of all waters (including inland

surface waters, transitional waters, coastal waters and groundwater) which,
according to Article 1:

» Prevents further deterioration of, protects and enhances the status of water
resources;

> Promotes sustainable water use based on long-term protection of water
resources;

> Aims at enhancing protection and improvement of the aquatic environment
through specific measures for the progressive reduction of discharges,
emissions and losses of priority substances and the cessation or phasing-out
of discharges, emissions and losses of the priority hazardous substances;

> Ensures the progressive reduction of pollution of groundwater and prevents
its further pollution; and

> Contributes to mitigating the effects of floods and droughts.

...and what is the key objective?
Overall, the Directive aims at achieving good water status for all waters by 2015.

What are the key actions that Member States need to take?
> To identify the individual river basins lying within their national territory
and assign them to individual River Basin Districts (RBDs) and identify
competent authorities by 2003 (Article 3, Article 24);
» To characterise river basin districts in terms of pressures, impacts and
economics of water uses, including a register of protected areas lying within
the river basin district, by 2004 (Article 5, Article 6, Annex 1I, Annex III);
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> To carry out, jointly and together with the European Commission, the
intercalibration of the ecological status classification systems by 2006 (Article 2
(22), Annex V);

» To make operational the monitoring networks by 2006 (Article 8);

> Based on sound monitoring and the analysis of the characteristics of the river
basin, to identify by 2009 a programme of measures for achieving the
environmental objectives of the WFD cost-effectively (Article 11, Annex III);

> To produce and publish River Basin Management Plans (RBMPs) for each
RBD including the designation of heavily modified water bodies, by 2009
(Article 13, Article 4.3);

> To implement water pricing policies that enhance the sustainability of water
resources by 2010 (Article 9);

» To make the measures of the programme operational by 2012 (Article 11);

» To implement the programmes of measures and achieve the environmental
objectives by 2015 (Article 4).

Member States may not always be able to achieve good water status for all water bodies
within a RBD by 2015, for reasons of technical feasibility, disproportionate costs or natural
conditions. Under such conditions, which must be specifically explained in the relevant
RBMP, the WFD offers the possibility to Member States to engage into two further six-year
cycles of planning and implementation of measures (i.e. to 2027). Where failure to achieve
objectives is constrained by natural conditions, the period may be extended beyond 2027.

Changing the management process - information, consultation and participation
Article 14 of the Directive specifies that Member States shall encourage the active
involvement of all interested parties in the implementation of the Directive and
development of river basin management plans. Also, Member States will inform and
consult the public, including users, in particular for:

> The timetable and work programme for the production of river basin
management plans and the role of consultation at the latest by 2006;

> The overview of the significant water management issues in the river basin at
the latest by 2007;

> The draft river basin management plan, at the latest by 2008.
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Integration: a key concept underlying the Water Framework Directive

The central concept to the Water Framework Directive is the concept of integration

that is seen as key to the management of water protection within the river basin

district:

> Integration of environmental objectives, combining quality, ecological and
quantity objectives for protecting highly valuable aquatic ecosystems and
ensuring a general good status of other waters;

> Integration of all water resources, combining fresh surface water and
groundwater bodies, wetlands, coastal water resources at the river basin scale;

> Integration of all water uses, functions and values into a common policy
framework, i.e. investigating water for the environment, water for health and
human consumption, water for economic sectors, transport, leisure, water as a
social good;

> Integration of disciplines, analyses and expertise, combining hydrology,
hydraulics, ecology, chemistry, soil sciences, technology engineering and
economics to assess current pressures and impacts on water resources and
identify measures for achieving the environmental objectives of the Directive in
the most cost-effective manner;

> Integration of water legislation into a common and coherent framework. The
requirements of some old water legislation (e.g. the Fishwater Directive) have
been reformulated in the Water Framework Directive to meet modern ecological
thinking. After a transitional period, these old Directives will be repealed. Other
pieces of legislation (e.g. the Nitrates Directive and the Urban Wastewater
Treatment Directive) must be co-ordinated in river basin management plans
where they form the basis of the programmes of measures;

> Integration of all significant management and ecological aspects relevant to
sustainable river basin planning including those which are beyond the scope of
the Water Framework Directive such as flood protection and prevention;

> Integration of a wide range of measures, including pricing and economic and
financial instruments, in a common management approach for achieving the
environmental objectives of the Directive. Programmes of measures are defined
in River Basin Management Plans developed for each river basin district;

> Integration of stakeholders and the civil society in decision making, by
promoting transparency and information to the public, and by offering an unique
opportunity for involving stakeholders in the development of river basin
management plans;

> Integration of different decision-making levels that influence water resources
and water status, be local, regional or national, for an effective management of all
waters;

> Integration of water management from different Member States, for river
basins shared by several countries, existing and/or future Member States of the
European Union.
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1.3 What is being done to support implementation?

Activities to support the implementation of the WFD are under way in both Member
States and in countries candidate for accession to the European Union. Examples of
activities include consultation of the public, development of national guidance, pilot
activities for testing specific elements of the Directive or the overall planning process,
discussions on the institutional framework or launching of research programmes
dedicated to the WFD.

May 2001 - Sweden: Member States, Norway and the European Commission agreed
a Common Implementation Strategy (CIS).

The main objective of this strategy is to provide support to the implementation of the
WED by developing coherent and common understanding and guidance on key
elements of this Directive. Key principles in this common strategy include sharing
information and experiences, developing common methodologies and approaches,
involving experts from candidate countries and involving stakeholders from the
water community.

In the context of this common implementation strategy, a series of working groups
and joint activities have been launched for the development and testing of non-
legally binding Guidance (see Annex I). A strategic co-ordination group oversees
these working groups and reports directly to the water directors of the European
Union and Commission that play the role of overall decision making body for the
CIS.

The IMPRESS working group

In the context of this strategy, a working group dedicated to the identification of
pressures and assessment of impacts within the characterisation of water bodies
according to Article 5 of the Directive has been set up. The main (short-term)
objective of this working group, launched in October 2001 and named IMPRESS, was
the development of a non-legally binding and practical Guidance Document on this
topic within the WFD. Germany and the United Kingdom have joint responsibility
for the project management and secretariat of the working group, which is composed
of technical experts from governmental and non-governmental organisations.

To ensure an adequate input and feedback during the Guidance development phase
from a wider audience, and to evaluate earlier versions of the Guidance Document,
the IMPRESS group has organised several discussions and feedback events such as
meetings and workshops.

Developing the Guidance Document: an interactive process

Within a very short time period, a large number of experts and stakeholders have
been involved at varying degrees in the development of this Guidance Document.
The process for their involvement has included the following activities:

> Regular meetings of the 40-plus experts and stakeholder members of
IMPRESS;

> Regular interactions with experts from other working groups of the
Common Implementation Strategy, mainly those dealing with economic
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analysis, designation of heavily modified water bodies, reference conditions,
and monitoring.

You can contact the experts involved in the IMPRESS activities
The list of IMPRESS members with full contact details can be found in Annex III of this

guidance. If you need assistance with your own activities, contact a member from IMPRESS
in your country.
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2. Analysis of Pressures and Impacts in the Water
Framework Directive - Common Understanding

2.1 Recall of WFD requirements

2.1.1 Requirements in relation to pressure and impact analysis

The previous Chapter has made clear the purpose of the WFD, and the importance of
integration in achieving its objectives. The necessity to analyse pressures and impacts
is stated in Article 5 of the WFD which requires, for each river basin district:
e An analysis of its characteristics;
e A review of the impact of human activity on the status of surface waters and
groundwater; and.
e An economic analysis of water use.

This Guidance addresses the second of these requirements, but must be fully
integrated with the economic analysis, for which Guidance has been prepared by the
Economic Analysis working group (WATECO) (refer to WFD CIS Guidance
Document No 1). The WFD requires the tasks specified under Article 5 to be
completed by 2004. They will then be reviewed by 2013, and subsequently every 6
years (2019, 2025...). Given the overall purpose of the WFD, the analysis undertaken
in 2004 must consider both the current condition for each water body, and a
prognosis for the period to 2015. Thus the WFD is initiating an on-going process of
assessment, iteration and refinement.

A specification for the impact review is contained in WFD Annex II Section 1 for
surface waters, and Annex II Section 2 for groundwaters (Figure 2.1).

Surface waters
The review process is described in five parts corresponding to the sub-sections
within WFD Annex II Section 1, namely:

1. Characterisation of surface water body types;

2. Ecoregions and surface water body types;

3. Establishment of type-specific reference conditions for surface water body

types;
4. Identification of Pressures; and,
5. Assessment of Impacts.

This Guidance Document addresses the final two parts of this process, but clearly
relates closely to both the characterisation and the establishment of reference
conditions. There are two separate working groups of the CIS providing Guidance on
Reference Conditions for Inland Surface Waters (REFCOND) and Typology and
Classification Systems of Transitional and Coastal Waters (COAST) (refer to WFD
CIS Guidance Document No.s 10 and 5, respectively).

The WFD requires information to be collected and maintained on the type and
magnitude of significant anthropogenic pressures, and indicates a broad
categorisation of the pressures into:

e Point sources of pollution;
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e Diffuse sources of pollution;
e Effects of modifying the flow regime through abstraction or regulation; and,
e Morphological alterations.

Any other pressures, i.e. those not falling within these categories, must also be
identified. In addition there is a requirement to consider land use patterns (e.g.
urban, industrial, agricultural, forestry etc) as these may be useful to indicate areas in
which specific pressures are located.

The impact assessment should use both information from the review of pressures,
and any other information, for example environmental monitoring data, to
determine the likelihood that the surface water body will fail to meet its
environmental quality objectives. For bodies at risk of failing their specified
objectives, it will be necessary to consider the implementation of additional
monitoring and a programme of measures.

Groundwaters
A different process is described within WFD Annex II, Section 2, but this again has
five parts (Figure 2.1), namely:
1. Initial characterisation, including identification of pressures and risk of
failing to achieve objectives;
2. Further characterisation for at risk groundwater bodies;
3. Review of the impact of human activity on groundwaters for trans-
boundary and at risk groundwater bodies;
4. Review of the impact of changes in groundwater levels for groundwater
bodies for which lower objectives are to be set according to Article 4.5; and,
5. Review of the impact of pollution on groundwater quality for which lower
objectives are to be set.

This Guidance addresses all parts of this process. The pressures identified in WFD
Annex II, Sub-section 2.1 correspond to the first three of the categories identified for
surface waters, namely:

e Point sources of pollution;

e Diffuse sources of pollution; and,

e Changes in water levels and flow caused by abstraction or recharge.
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Figure 2.1 The WED specifies requirements for impact analysis separately, and
differently, for surface and groundwaters.

2.1.2 Links to other relevant requirements and related timescale

The review of pressures and impacts is only one element of the planning process,
with other elements feeding into the review, or dependent on its outcome
(Figure 2.2).

Analysis of human activity
Objectives > Review
Analysis of pressures > monitoring
and impacts programme
Existing
information and > Economic analysis Programme of
data P measures

Fiqure 2.2 Elements of the planning process.

One of the most fundamental elements of this larger process is the setting of the
environmental objectives (Article 4) since the review of pressures and impacts must
identify water bodies that fail, or are at risk of failing, the specified objective. The
objectives depend on both the overall objective to achieve good status by 2015, and
possibly additional specific objectives that apply to protected areas as defined from
other legislation. The objectives may also depend on the current status of the water
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body, since member states must, in general, prevent any deterioration in the status.
The objectives are considered further in Section 2.3.

In the longer term, the achievement of the goals will be assessed through the
monitoring of a water bodies” chemical and ecological state. The most important goal
of the first review, required in 2004, is to understand the significant water
management issues within each river basin and how they affect each individual
water body. This may be considered a screening step prior to additional description
and analysis at a later stage. This screening should identify issues to be addressed in
the drawing up of the river basin management plan (RBMP), and it may also reveal a
number of gaps in data or knowledge that should be filled during the process of
drawing up the RBMP and the monitoring programme.

A factor that can affect the setting of objectives concerns the designation of a water
body as artificial or heavily modified (Article 4). Guidance on such designation is
available in WFD CIS Guidance Document No. 4. However, since designation of
HMWBs will not be completed until 2009, the principles of the HMWB Guidance
should be considered in undertaking the first pressures and impacts analysis. Indeed,
the two processes should be seen as closely interacting parallel processes, and not
independent activities.

The WFD establishes a number of objectives for surface waters and groundwater,
and the pressures and impacts analyses must assess the risks of failing to achieve
each of them. The objectives include new ecological objectives, the achievement of
which may be compromised by a very wide range of pressures, including point
source discharges, diffuse source discharges, water abstractions, water flow
regulation, morphological alterations and artificial recharge of groundwater. These
and any other pressures that could affect the status of aquatic ecosystems must be
considered in the analyses.

The WEFD requires the achievement of its principal objectives; good surface water
status and good groundwater status, by the end of 2015 at the latest, unless Articles
4.3 - 4.7are applicable. Accordingly, the analyses of pressures and impacts must
consider how pressures would be likely to develop prior to 2015 in ways that would
place water bodies at risk of failing to achieve good status if appropriate
programmes of measures were not designed and implemented. This will require
consideration of the effects of existing legislation and forecasts of how the key
economic factors that influence water uses will evolve over time, and how these
changes may affect the pressures on the water environment (refer WED CIS
Guidance Document No. 3). Such forecasts should be provided by the economic
analyses of water use required under Article 5. The pressures and impacts analyses
will also need to identify which of the risks to the WFDs’ objectives are expected to
be addressed by the implementation of measures specified under other Community
legislation. This information will enable the economic analyses to assess, and provide
advice on, the most cost-effective combinations of measures that can be used to
address the other risks to the achievement of the WFDs’ objectives.

The WFDs’ objective of preventing or limiting inputs of pollutants into groundwater
[Article 4.1(b)(i)] does not specify which pollutants should be prevented from entry
and to what extent others should be limited. It is therefore not clear how to assess the
risks of failing to achieve this objective until clarification of its purposes is provided.
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Such clarification may be provided in a daughter directive to be established under
Article 17. This Daughter Directive is also expected to establish criteria for the
identification of significant and sustained upward trends [Article 4.1(b)(iii)]. Until
these criteria have been established, Member States will need to decide what
constitutes a significant and sustained upward trend according to their own criteria.

The review of the pressures and impacts is required in the design of monitoring
programmes which must be operational by 2006 (Article 8), and also to help develop
programmes of measures which must be established by 2009, and made operational
by 2012 (Articlel1). Article 14encourages the active involvement of all interested
parties in the implementation of the WFD and requires Member States to inform and
consult the public. Therefore, water agencies and authorities should make this review
as transparent as possible. This Article specifically requires public consultation in the
production of the RBMP, to which the pressures and impacts analysis makes a
significant contribution.

Information sharing, consultation and public participation are requirements of the
directive, and will also make implementation more effective. The Guidance
Document on “Public Participation” provides further information about these forms
of participation (WFD CIS Guidance Document No. 8).

Stakeholder participation is important as it can fulfil many functions, including;:

e Developing a process agreed by all will increase the legitimacy of its outcome
and thus facilitate an efficient and effective follow-up;

e Stakeholders can be a useful source of information and have expertise of
direct use for the pressures and impact analysis (see Tables in Chapter 5);

e Survey of the public can be useful to understand how people value
improvements in the environment and quality of our waters, and how far
they are ready to pay for environmental improvements;

e Public involvement and the network of partners developed through
participation can be useful to develop a sense of ownership over the River
Basin Management Plans and may increase the effectiveness of measures
taken to meet the Directive’s objectives.

The Directive only specifies key dates for consultation, but rightly does not specify
dates for the participation process, as this will depend on local institutions and socio-
reference conditions set-up. However, it is recommended to start the participation
process early (e.g. as part of the characterisation of the river basin before 2004) to
improve its effectiveness.

See also Chapter 5 of this document showing who needs to get involved in carrying
out and using the IMPRESS analysis.

Article 15 specifies the reporting requirements of the review undertaken under
Article 5. Member states are required to provide summary reports of the reviews
within three months of their completion (i.e. by March 2005 at the latest for the first
review). Subsequently, reporting on these reviews will be contained in the RBMPs,
which must be published first in 2009, and thereafter every six years (2015, 2021...).
Therefore, from 2009 a schedule with a six-year cycle shall be established, with the
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review of pressures and impacts occurring two years prior to the publishing of the
RBMP.

Article 6 requires that a register of protected areas is established by 2004, but this
information is required at an earlier date to enable the review of pressures and
impacts. The timescales and associated links are summarised in Table 2.1

Table 2.1 Actions and dates by which they must be achieved (note that in practice many
actions must be completed within a fixed period of the completion of a
prerequisite task).

Action Date
Impact review completed by member states (Article 5, Article 15, Annex II) 2004
Register of protected areas established (Article 6) 2004
Summary reporting of impact review to Commission (Article 15) 2005
Monitoring programme operational (Article 8) 2006
First River Basin Management Plan completed (Article 15) 2009
Programme of measures established (Article 11) 2009
Programme of measures operational (Article 11) 2012
2.2 Key terms

While it is clear from the WFD that the impacts are the result of pressures, neither
term is explicitly defined. For this reason a common understanding of the terms and
the most effective approach has to be developed. In this Guidancethe widely-used
Driver, Pressure, State, Impact, Response (DPSIR) analytical framework has been
adopted with definitions as in Table 2.2, and illustrated using an example in
Figure 2.3.

Table 2.2 The DPSIR framework as used in the pressures and impacts analysis.

Term Definition

Driver an anthropogenic activity that may have an environmental effect (e.g.
agriculture, industry)

Pressure the direct effect of the driver (for example, an effect that causes a change
in flow or a change in the water chemistry)

State the condition of the water body resulting from both natural and
anthropogenic factors (i.e. physical, chemical and biological
characteristics)

Impact the environmental effect of the pressure (e.g. fish killed, ecosystem
modified)

Response | the measures taken to improve the state of the water body (e.g.
restricting abstraction, limiting point source discharges, developing best
practice Guidance for agriculture)

It is clear from these definitions that in the analysis of pressures and impacts, it is
necessary to include information on drivers, and changes in the state, but that
responses need not be considered. The distinction made here between state and
impact separates effects that are sometimes combined, or confused. One reason for
this is that because many of the impacts are not easily measurable, state is often used
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as an indicator of, or surrogate for, impact. This is seen in many existing
methodologies (e.g. quality targets and classification systems) in which physico-
chemical parameters are used to quantify ecological status. While such methods
imply a well-understood relationship between state and impact, in practice this is not
the case, and is the subject of on-going scientific research. In addition to this
uncertainty, the parameters defining ecological status will not be finally established
until after the first pressure and impact review has to be completed. The approach
adopted in this guidance, therefore, provides a framework for analysis that reflects
current understanding of how aquatic ecosystems function, and enables future
integration of specific ecological criteria.

Driving force
Population growth

Sewage discharge

State
Increased nutrients

Impact ]

Pressure ]

Algal and plant growth

Response
Control of discharge

Figure 2.3 An illustration of the DPSIR analytical framework (note that the response is
not considered in the analysis of pressures and impacts described in this
guidance).

It is worth noting in the context of the DPSIR framework as described above, that
objectives defined by the WFD relate to both the state and the impact, since,
standards from other European water quality objective legislation relate to the
concentration of pollutants in the water body (i.e. its state), while the biological
elements of the WFD clearly indicate impacts.

Despite this problem of nomenclature, the meaning of the WFD is clear. If the water
body fails to meet its objective, or is at risk of failing to meet its objective, then the
cause of this failure (i.e. the pressure or combination of pressures) must be
investigated. Thus when the Directive states that significant pressures must be identified,
this can be taken to mean any pressure that on its own, or in combination with other
pressures, may lead to a failure to achieve the specified objective. Such an interpretation
introduces a scale dependence, which is considered in Section 2.3.2. It is also worth
noting that the actual criterion used to assess significant pressures for both surface
and groundwater is that they are at risk of failing to meet objectives. The process of
analysing pressures and their impacts is a “risk assessment” process but in this
Guidanceis always referred to as a pressures and impacts analysis.

Other terms are defined in the glossary in Annex II.
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2.3 Relevant considerations
2.3.1 Water Body Definition

The requirements described above all relate to a body of surface water, or a body of
groundwater. The WFD defines both of these terms, and as part of the definition notes
that surface water bodies should be discrete but need not, for example, be a whole
river, while groundwater bodies should be distinct. Draft Guidancehas been prepared
within the CIS on the identification of discrete and distinct water bodies: Horizontal
Guidanceon the application of the term “water body” in the context of the Water Framework
Directive (WFD_Guidance Document No. 2). This addresses scaling issues and the
importance of defining water bodies with reference not only to water body type and
morphological change, but also to pressures and impacts. In the absence of finalised
definitions of water bodies, this Guidanceaddresses the process of pressure and
impact analysis which should be independent of any outstanding issues relating to
water body definition.

2.3.2 Scaling Issues

Different kinds of pressures do not impact the different water bodies at the same
space and time scales. Hence the analysis of pressures must be carried out to ensure
that a) the final reporting that is produced with the collected information is
consistent with the WFD objectives and b) that data collection is feasible on the long
term.

Most impacts cannot be monitored or even assessed directly. In many cases, their
identification is derived from observation of changes in the state and the likelihood
of these changes to be caused by known pressures. The correct time and space scales
of data collection of both pressures and states are the most important points that
make it possible to establish sound (therefore recognised as true) relationships, and
consequently appropriate programmes of measures. The assessment of the relevant
space and time scales is made easier when considering that a pressure results from a
load exerted during a certain time over a certain target, that has a particular size. For
example, the abstraction of a certain volume of water may have no impact if pumped
throughout the year but be a significant pressure if taken out of a river only during
the summer months.

The correct identification of pressures requires consistent identification of the
relevant targets, their size and the susceptibility to being impacted. The spatial scale
is derived from this identification. For practical purposes, compromises must be
made to minimize the burden of data collection. Considering the many data sources
that are likely to provide ad-hoc data for pressure assessment, that can be used either
for surface or groundwater impact analysis, some common rules are suggested.

Regarding the temporal scale, it is important to adopt appropriate temporal scales in
the pressures and impacts analysis since some pressures may result in impacts many
years in the future, and some future impacts will relate to past pressures that no
longer exist. However, most data sources provide yearly data. This scale may often
be satisfactory to address long-term impacts. For example, large lakes or
groundwater bodies are impacted by cumulative inputs lasting up to dozens of
years. By contrast, river or sea-shore pollution, tourism or agricultural abstraction
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impacts result from peak demand on limited resources. In the latter case, the yearly
data does not provide information on significant pressures over a shorter time scale.

Correctly addressing all impacts requires, with respect to time scale:
e Within-year data, indicating the annual pattern, to at least comprise the mean
value, the peak value and its duration, the optimum being a monthly value,
e Long-term between-years data, if relevant, including diffuse sources to rivers
(e.g., the release from sediments of toxic substances discharged through a
former industrial activity).

Regarding spatial scales, the important features of data are the location, especially if
the water body comprises very different components (e.g. main river channel and its
tributaries, recharge area of a confined groundwater etc) that respond differently to
the pressure. Pressure location can be analysed as precise information or as density
information. In the first case, the relevant component of the water body is identified.
In the latter, the area on which the pressure is exerted must be identified and small
enough to make it possible to link the pressure to its target. For example, considering
confined groundwater, the important data is the emissions on the recharge area only,
not over the total extent of the water body.

These principles are further clarified in the following Chapters.

2.3.3 Different starting points

The timetable for completing the first pressures and impacts analyses and reporting
their results is very short. The first analyses will therefore rely heavily on existing
information on pressures and impacts and existing assessment methods. Because
previous Community water legislation has been focused on pollution, the
information and expertise on other pressures and their impacts is very variable
between and even within Member States, depending on national legislation and
policies.

RISK screening

not at risk further assessment to at risk

Water hodies Water bodies nesding Water hodies
determine risk

More specific assessments

Water bodies needing Water hodies
further assessment to
determine risk

.

Detailed

Water bodies
not atrisk

atrisk

Increasing difficulty in deciding if body is at risk

(e.0. because its true condition is close to the good — maderate status boundary

assessments

k=]

c x
5

g2

2

EI‘U

=

Water
bodies at
risk

Water

Figure 2.1 The pressures and impacts analyses should be focused in such a way that the
effort involved in assessing whether any body, or group of bodies, is at risk of
failing to achieve its environmental objectives is proportionate to the
difficulties involved in making that judgement.
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2.3.4 Grouping water bodies

Grouping water bodies, provided this is done on a sound scientific basis, will also be
important in ensuring the most cost effective approach to the pressures and impacts
analyses. The ability to group bodies will depend on the characteristics of the river
basin district and the type and extent of pressures on it.

2.3.5 Taking account of uncertainty

The first pressures and impacts analyses must be complete by the end of 2004.
However, the environmental conditions required to meet most of the Directive’s
objectives will not have been firmly defined by this date. For example, the values for
the boundaries between the ecological status classes for surface waters are not
expected to be finally determined until after the end of the intercalibration exercise
(WFD Annex V 1.4) and the start of the monitoring programmes in 2006 (Article 8).
The environmental quality standards for the priority substances, which form part of
the definition of good surface water chemical status, will not be finalised until the
agreement of Article 16 daughter directives. Elements of the groundwater objectives
also await clarification in the Article 17 daughter directive. The confidence and
precision in the estimated environmental effects of different pressure types will also
be very variable, depending to a great extent on the quality of national and local
information and assessment expertise. This is because consideration of many of the
pressures and impacts relevant under the Water Framework Directive has not
previously been required by other Community water legislation.

Member States will need to complete the first analyses using appropriate estimates
for pressures and impacts but they should be aware, and take account of, the
uncertainties in the environmental conditions required to meet the Directives’
objectives and the uncertainties in the estimated impacts.

The consequence of these uncertainties is that Member States” judgements on which
bodies are at risk, and which are not, are likely to contain more errors in the first
pressures and impacts report (the ‘IMPRESS’ report) than will be the case in
subsequent planning cycles. It will be important for Member States to be aware of the
uncertainties so that their monitoring programmes can be designed and targeted to
provide the information needed to improve the confidence in the assessments. Where
the assessment contains significant uncertainty, those water bodies should be
categorised as at risk of failing to meet their objectives. Obvious failing of pressures
is not an uncertainty.

2.3.6 Understanding the objectives

So far it has been noted that pressures to be included in the analysis are those that,
alone or in combination, cause impacts which prevent objectives being achieved. To
do this clearly requires some understanding of the objectives, and this is addressed in
this Section.

To summarise, the review of the impact of human activities has to include all
environmental objectives of Article 4 WFD, which are:
e Achievement of good ecological status and good surface water chemical
status;
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e Achievement of good ecological potential and good surface water chemical
status for artificial water bodies;
e Achievement of good groundwater status (i.e. good groundwater chemical
status and good groundwater quantitative status);
and, if they lead to more stringent objectives:
e Prevention of deterioration in status of surface waters and groundwater;
e Achievement of objectives and standards for Protected Areas;
e Reversal of any significant and sustained upward trends in pollutant
concentrations in groundwater; and
e Cessation of discharges of Priority Hazardous Substances into surface waters;
and, for the second review in 2013 and any following:
e Achievement of good ecological potential and good surface water chemical
status for heavily modified (HMWBs).

The WFD defines four types of objective; ecological status, ecological potential,
chemical status and quantitative status, but these are not all applicable to all water
bodies (see Table 2.3). Groundwaters clearly have different objectives; there is no
concept of ecological status, the definition of chemical status is quite different to the
definition for surface waters, and uniquely for groundwaters, there is the separate
assessment of quantitative status. However, as outlined below for surface waters,
quantitative information is required as part of the hydromorphological assessment.
Ecological potential is only applicable to surface water bodies designated as artificial
or heavily modified. Prior to such designation, which need not be completed until
2009, analysis of pressures and impacts will most usually assume the criterion for a
natural water body (i.e. ecological status).

The nature of the objectives are considered separately for surface and groundwaters
in the following Sections. A number of general points can be made that apply to all
water bodies:

I. For each of the applicable objectives the target is, generally, to achieve “good
status” by 2015. Answering the question of whether a water body is at risk of
failing to achieve this objective therefore involves two determinations; initially
the current condition of the body needs to be evaluated, followed by an
assessment of whether it is likely to achieve its objectives by 2015. For surface
waters, the period until 2015 provides an opportunity to identify pressures,
introduce measures to achieve the objective, and to carry out monitoring to
demonstrate that it has been achieved. But, it also means that some account
must be taken of changes to the pressures that occur during this period. While
this is also true for groundwaters, the long residence times of water within
many aquifers means that the analysis of pressures and impacts must take
account of present day pressures causing problems at a future date. This issue
is addressed specifically within the groundwater Section below.

II. Additional objectives may be applicable if other community legislation
designates the water body as falling in a protected area; this too is discussed
further below.

III. Numerical limits have not yet been set to define the boundaries in each of the
different elements of status, although these will eventually be set based on the
Guidance of the Reference Conditions working group and the Intercalibration
study (WFD_CIS Guidance Documents No.’s 10 and 6 respectively). In the
meantime expert judgement within the competent authority must be used to set
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interim values for use in the first round of assessments. It is recommended that
where possible the interim values should be to reasonable estimates of the final
values. Adopting values that are too strict could lead to unnecessary
monitoring and measures, while adopting values that are too lax will delay
necessary actions. Where expert judgement is used it should be open and
transparent.

IV. While this Guidance describes the process of pressure and impacts analysis
against these objectives, it should be noted that the WFD also provides for
circumstances where there may be exemptions or relaxation of the provisions
(Article 4, parts 6 and 7). In outline, these refer to temporary deterioration in
the status, and deterioration caused by new sustainable development,
respectively. However, such circumstances should be identified as part of the
pressures and impacts analysis, and not taken as an a priori rationale for by-
passing the analysis.

Table 2.3 Objectives applicable to different water body types.
River Lake Transitional Coastal | Heavily modified | Groundwater
water water or artificial
Ecological v v v 4 x x
status
Ecological x x x x v x
potential
Surface water v v v v v v
chemical
status
Ground water x x x x x v
chemical
status
Groundwater x x x x x v
quantitative
status

Objectives for surface waters

Ecological status and ecological potential both contain three elements; these are
biological, chemical and physical (or physico-chemical), and hydromorphological.
The overall ecological status is determined by the lower of the biological and
chemical components. Note that the objective for surface waters is not just that good
status is achieved, but also that no deterioration of quality occurs. Thus, if ecological
status of a water body is currently assessed as “high”, it must not deteriorate to
“good” in the future.

Biological elements

This is again sub-divided into three components; flora, benthic invertebrates, and fish
fauna (this component is excluded in coastal waters). Together these are used to
place the water body in one of five classes; high, good, moderate, poor and bad. The
process by which this classification is achieved is addressed by the REFCOND (refer
to WED CIS Guidance Document No. 10) and Intercalibration working groups (refer
to WED CIS Guidance Document No. 6) of the CIS. Generally high is “undisturbed”
or “nearly undisturbed”, good indicates “slight disturbance”, moderate indicates
“moderate disturbance”, poor indicates “major alterations”, and bad indicates
“severe alterations”.

19


Guidance doc 10 REFCOND.pdf
Guidance doc 6 intercalibration.pdf

Guidance Document No. 3
Analysis of Pressures and Impacts

Once the process is defined, the analysis of monitored data will allow the
classification of the water body, and may trigger the requirement to investigate why
the water body fails to meet its objective. While this is probably achievable, the
reverse is far more problematic, i.e. it is likely to be much more difficult to say if a
change in chemical or hydromorphological status will cause a downgrading in
biological status (for example, the link between nutrient status and the abundance of
fish is generally not well understood). One exception to this is for a massive
exceedence (i.e. greatly beyond the built in safety factors) of a limit for a priority
substance which has a direct toxic effect on an indicator species used in the biological
assessment.

Chemical and physico-chemical elements

Two components, general and specific pollutants, are recognised (see Table 2.4).
While for specific pollutants, environmental quality standards can be set (the WFD
provides guidance), numerical limits do not exist for the general components. As
noted for the biological elements, the relationship between these general aspects of
water quality and biological status is poorly understood.

Table 2.4 Components of the chemical and physico-chemical element of the ecological
assessment

Component Sub-components Class Definition

General Thermal conditions High Totally or nearly totally undisturbed.
Oxygen conditions Good With levels established to ensure
Salinity functioning of ecosystems to achieve
Acidification status Moderate biological elements.
Nutrients status Conditions consistent with the achievement
Transparency (lakes specified for biological elements.
only)

Specific Synthetic High Below detection limits.

pollutants Good Within EQS limits.

(priority Moderate Conditions consistent with the achievement

substances and specified for biological elements.

other substances | Non-synthetic High Below normal background level.

identified as Good Within EQS limits.

being discharged Moderate Conditions consistent with the achievement

in significant specified for biological elements.

quantities)

Hydromorphological elements

The components used in this assessment vary between water body type, but the
classification is as for the general chemical elements (i.e. high, good and moderate)
with similar definitions of the classes (Table 2.4). The hydromorphological elements
are not used in the determination of ecological status, but could be the cause of the
failure to achieve good or high ecological status.

Implications for the analysis of pressures and impacts for surface waters

While it necessary for the analysis to consider effects of pressures on the biological
elements, there will be uncertainties in the links between biology, chemistry and
hydromorphology. Member States should take account of these uncertainties in
undertaking the assessments. Since the classification of the chemical and
hydromorphological elements is linked to the biological condition (see Table 2.4), but
without critical values being defined. What will be required, in the short term at
least, is a set of numerical values for the general chemical components that are
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deemed satisfactory by expert judgement, in a particular region or eco-region, to
indicate risk of failing to achieve good ecological status. This Guidance will not
propose such values, but by assuming they exist can describe methods of analysis,
and draw attention to existing examples of such classifications.

Heavily modified water bodies and the timetable

For water bodies designated as artificial or heavily modified, the principal objective
is to achieve good ecological potential rather than good ecological status. Water
bodies intended to be designated as heavily modified must be subject to two risk
assessments: (1) an assessment of the risk of failing good ecological status because of
physical alterations, and (2) an assessment of the risk of failing good ecological
potential. However, there are serious practical difficulties in completing both these
assessments for all potential heavily modified water bodies before the end of 2004.
Note that only water bodies failing good ecological status because of substantial
physical alterations can be considered for designation as heavily modified water
bodies under Article 4.3. The first pressures and impacts analyses will therefore
identify potential heavily modified water bodjies.

Objectives for groundwaters.

For groundwaters the objectives are essentially:

1. To implement measures to prevent or limit the input of pollutants into
groundwater and to prevent the deterioration of the status of the
groundwater body (groundwater status consists of two parts; quantitative
status and chemical status and the overall status of groundwater is taken to
be the poorer of the two);

2. To protect, enhance and restore all bodies of groundwater, and ensure a
balance between abstraction and recharge of groundwater, with the aim of
achieving good groundwater status by 2015 in accordance with the provisions
laid down in Annex V;

3. To reverse any significant and sustained upward trend in the concentration of
any pollutant resulting from the impact of human activity in order to
progressively reduce pollution of groundwater.

If a groundwater body currently has good status but it is thought that pressures may
cause its status to be rendered poor by 2015, then the body is “at risk” and will
require further characterisation. It should be noted that a body currently determined
to have poor status will automatically be “at risk”.

Article 17 of the WFD requires the Commission to propose a daughter directive on
groundwater, which is expected to establish criteria for defining significant trends in
pollutant concentrations, and addition criteria for defining good groundwater
chemical status. The daughter directive will also clarify the meaning of the
requirement to “prevent or limit the input of pollutants into groundwater” (1 above).

Objectives for protected areas.

In addition to those objectives in Table 2.3, it is required that objectives for protected
areas established under Community legislation should also be met. For example, if a
water body falls within a Nitrate Vulnerable Zone then the objectives of the Nitrates
Directive (1991/676/EEC) must be met. In this instance, for groundwaters the
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Nitrates Directive gives the criterion as <50 mg/1 NO;, and for surface waters, the
criteria are derived from the Drinking Water Directive (75/440/EEC), which gives
the same mandatory upper limit value of 50 mg/1NOs. Thus while the WFD
introduces the new concept of good ecological status, it also incorporates the
numerical limits of earlier legislation (Table 2.5).

Article 7of WFD requires Member States to establish drinking water protected areas
for bodies of groundwater and surface water providing more than 10m? a day as an
average or serving more than 50 persons, or bodies that are intended for that use in
the future. The objective for these areas is to avoid deterioration in quality in order to
reduce the level of purification treatment required.

Table 2.5 Existing community legislation designating protected areas.

Directive Reason for protection of waters

2000/60/EC (Water Framework Directive) Drinking water protected areas.

76/160/EEC (Bathing water Directive) Bathing waters

78/659/EEC (Freshwater fish Directive) Fresh waters needing protection in order to
support fish life.

79/923/EEC (Shellfish waters Directive) Shellfish waters

79/409/EEC (Birds Directive) To protect birdlife

92/43/EEC (Habitats Directive) Natural habitats of wild fauna and flora

91/271/EEC (Urban Waste Water Treatment Directive) | Nutrient sensitive areas

91/676/EEC (Nitrates Directive) Prevent nitrate pollution

The first stage in undertaking this element of the assessment required by the WFD is
straightforward since the only information required is whether or not the water body
is in a protected area. If so, the required analysis will have been carried out and
reported. If not, no action is required. Existing legislation that can define protected
areas is listed in Table 2.5. It has already been noted that compiling a register of such
protected areas is required by the WFD.

However, for some protected areas, notably those designated as Natura 2000 sites
under the Habitats Directive, the requirement is to meet the water-related biological
criteria of a particular habitat. This is clearly a more complex undertaking than
comparing with threshold values, as illustrated above for the Nitrates Directive, but
again existing reports under the terms of the Directives should provide a basis for the
analysis required.

Recap of the objectives

The environmental conditions required to meet the objectives applicable to a water
body depend on the water body type, and are derived from a number of sources. The
objectives can be existing fixed numerical limits, or derived from the concept of
“good status” that requires more explicit definition. For each particular pressure and
impact analysis it will be necessary to have such numerical limits for general
chemical elements (e.g. dissolved oxygen) although none is contained in the WEFD.
Such values will need to be determined through expert judgement within the
competent authority. It is recommended that such judgement tries to anticipate the
values that are likely to be adopted in the longer term.
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2.3.7 Wetlands

Wetland ecosystems are ecologically and functionally part of the water environment,
with potentially an important role to play in helping to achieve sustainable river
basin management. The Water Framework Directive does not set environmental
objectives for wetlands. However, wetlands that are dependent on groundwater
bodies, form part of a surface water body, or are Protected Areas, will benefit from
WEFD obligations to protect and restore the status of water. Relevant definitions are
developed in CIS horizontal Guidance Documents on water bodies (WFD Guidance
Document No. 2) and further considered in Guidance on wetlands, currently under
development.

Pressures on wetlands (for example physical modification or pollution) can result in
impacts on the ecological status of water bodies. Measures to manage such pressures
may therefore need to be considered as part of river basin management plans, where
they are necessary to meet the environmental objectives of the Directive.

Wetland creation and enhancement can in appropriate circumstances offer
sustainable, cost-effective and socially acceptable mechanisms for helping to achieve
the environmental objectives of the Directive. In particular, wetlands can help to
abate pollution impacts, contribute to mitigating the effects of droughts and floods,
help to achieve sustainable coastal management and to promote groundwater
recharge. The relevance of wetlands within programmes of measures is examined
further in a separate horizontal Guidance on wetlands currently under development.

2.4 Summary of the process and actions required

Ideally, a pressures and impacts assessment will be a four-step process;

1. describing the “driving forces”, especially land use, urban development,
industry, agriculture and other activities which lead to pressures, without
regard to their actual impacts;

2. identifying pressures with possible impacts on the water body and on water
uses, by considering the magnitude of the pressures and the susceptibility of
the water body;

3. assessing the impacts resulting from the pressure; and,

4. evaluating the likelihood of failing to meet the objective.

In the first instance (i.e. for 2004) the list of pressures and the assessment of impacts
on a water body, and possibly on up- or downstream situated water bodies, shall
ensure the identification of all of the potentially important problems. Assessing the
likely impacts arising from each of the pressures will produce a list that can be used
to identify points where monitoring is necessary to better understand if the water
body is at risk of failing to achieve good status. This list then becomes a basis for
developing a programme of measures which might be undertaken in order to
achieve good status.

For the first stage, (i.e. for 2004) a screening approach is likely to simplify the tasks,
as it means focusing on the search for pressures on those areas and pressure types
that are likely to prevent meeting the objectives. However, this is a substantial task
for the first review of the impact of human activities, and Member States should aim
to achieve the best estimate of significant pressures in the time available. To improve
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confidence, the estimates of the type and magnitude of pressures should be
crosschecked, where possible, with monitoring data and with information on the key
drivers for the pressures. For example, estimates of point source inputs of organic
matter from urban wastewater treatment systems made using information on
discharges could be crosschecked with information on population sizes and average
per capita inputs to assess whether the majority of relevant discharges have been
identified.

The identification of significant pressures could involve a combined approach of
assessing monitoring data, model usage and expert judgement. These pressures and
furthermore those water bodies at risk of failing the environmental objectives shall be
identified and reported. This reporting process must be practicable for Member
States, but also demonstrate transparency of Member States’ decision-making
processes (e.g. in exercising its experts’ judgement).
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3. General approach for the analysis of pressures and
impacts

3.1 Introduction

The preceding Chapters have described the scope and purpose of the WFD, and
resolved issues relating to the general requirements to undertake a pressures and
impacts analysis. The remainder of the Guidance provides advice on how this can be
implemented. This Chapter explains the general approaches that can be taken
according to water body type and data availability. In doing so it aims to show
where the process and data requirements are common to the various water bodies
within a river basin.

The key stages of the general approach as laid down in the WED are:
e Identifying driving forces and pressures;
e Identifying the significant pressures;
e Assessing the impacts; and,
e Evaluating the likelihood of failing to meet the objectives.

These are addressed in the following Sections (3.2 to 3.6), and visualised in
Figure 3.1. To undertake the four key stages, three supporting elements must be
considered (shown on the left of Figure 3.1). The description of a water body and its
catchment area will underpin the pressures and impacts analysis, and there are many
types of information that may be useful, e.g. climate, geology, soil and land use.
During the process, monitoring data relevant to the water body may also be
introduced, and how this is used will be discussed in the Section on assessing the
impacts (Section 3.4). A comparison of monitoring data with driving forces may also
help to screen where pressures are likely to cause a failure in meeting objectives. It is
also necessary to understand the objectives against which the actual state will be
compared (see Section 2.3.6).

There will be many instances in which these key stages need not be undertaken as a
linear sequence. An example of such a case would be where monitored data from the
water body, which define an impact, can be used to refine the identification of
significant pressures. While it may be appropriate to adopt a different sequence for
the analysis, it is required that all key stages are addressed.
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Identify
driving
forces and
pressures.

Identify
potentially
significant
pressures.

Describe the water
body and catchment

[ Monitoring data Assess the

impacts

[ Objectives ] +
Evaluating the likelihood of
failing to meet objectives
Figure 3.1 Key components in the analysis of pressures and impacts. Those components

on blue backgrounds on the right-hand side are the main components of the
analysis, and are described in detail within this guidance, while those
elements on white backgrounds on the left-hand side are supportive and are
described only briefly within the guidance.

In general this Guidance tries to apply similar considerations to surface and
groundwaters. However, Section 3.9 considers issues that are particular to
groundwaters, and Sections 3.11 and 3.12 provide reviews of the tasks required for
the analysis for surface waters and groundwaters respectively. These may be
regarded as checklists for the process with explanation, justification and rationale
removed. Section 3.10 describes reporting requirements relating to the pressures and
impacts analysis.

The subsequent Chapters provide more detailed information on tools (Chapter 4),
data (Chapter 5), and illustrations based on case studies (Chapter 6).

3.1.1 Who needs to get involved in carrying out and using the pressures
and impacts analysis

Assessing “who needs to get involved” requires addressing some of the following
questions:
> Who can or will provide basic or additional input into the IMPRESS analysis?;
> Who will use the results of the pressures and impacts analysis?; and,
> Who will be influenced by the follow-up of the results of the IMPRESS
analysis?

Answers to these “Who” questions are likely to include a wide range of
organisations, stakeholders, and individuals which will vary according to questions.
For example, experts from Ministry of Environment or other ministries (land
planning, nature protection units, GIS units, agriculture, etc.), experts from river
basin agencies or regional authorities, managers in charge of developing river basin
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management plans, ministry heads of water departments, researchers and
consultants, historians, the public and a wide range of stakeholders that have interest
and/or developed expertise in specific fields (see Tables in Chapter 5) and are
involved in water management and will, presumably, be involved in the creation of
the RBMP.

Developing a stakeholder analysis with possible involvement of key stakeholders can
be an appropriate step for finding answers to these questions (see “public
participation” WFD CIS Guidance Document No. 8 Annex I). It also helps in
identifying key steps in the analytical process when involvement or input from
specific stakeholders is required (different “Who” for different steps).

Points 3.2 and 3.3 of this Guidance give a more detailed inventory of the
relationships between certain driving forces and pressures allowing stakeholders of
interest to be identified.

3.2 Identifying driving forces and pressures

In addition to a general description of the water body, it is essential to identify the
driving forces that may be exerting pressures on the water body. A broad
categorisation of driving forces is shown in Table 3.1. This is expanded into a more
complete list of driving forces and pressures in Chapter 4, which can be used as a
checklist to form an inventory of the relevant pressures. In using this checklist it may
be helpful to note all pressures without concern for their significance.

Table 3.1 Broad categorisation by driving force of pressures to be considered (Note that
this is expanded into a complete list of pressures in Table 4.1).

DIFFUSE SOURCE urban drainage (including runoff)
agriculture diffuse

forestry

other diffuse

POINT SOURCE waste water
industry

mining
contaminated land
agriculture point
waste management

aquaculture
ACTIVITIES USING SPECIFIC manufacture, use and emissions from all
SUBSTANCES industrial /agricultural sectors
ABSTRACTION reduction in flow
ARTIFICIAL RECHARGE groundwater recharge
MORPHOLOGICAL flow regulation
(Refer also to WFD CIS Guidance Document | river management
No 4 on HMWB) transitional and coastal management
other morphological
OTHER ANTHROPOGENIC miscellaneous

Driving forces (DF) are sectors of activities that may produce a series of pressures,
either as point and non-point sources. As screening data, DF are quantified by
aggregated data, simple to obtain, for example: number of hectares of arable land,
population density, etc., for a certain area. Comparing this DF data with appropriate
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aggregated monitoring information quickly allows assessment of the likelihood that
the considered DF is related to environmental pressures. In that case, only the
expected pressures should be investigated in greater details.

The screening procedure is not only a way to speed up data collection by focusing on
those pressures that are reasonably expected. It provides an independent assessment
of pressures and impact relationships, which is valuable especially if emission and
abstraction registers are poorly populated.

Information describing driving forces and pressures will be required for both surface
water and groundwater bodies, as, for example agricultural activity may exert a
pressure on both surface water and groundwater bodies. Similarly, an activity may
exert a pressure on a number of downstream water bodies. For these reasons it is
sensible to collate the data on the basis of river basins, or river basin districts, and
then to abstract from this the particular information relevant to any individual water
body. Clearly the use of a GIS will facilitate this process. However, this Guidance
does not address the management of this information since this is the remit of the
Geographical Information Systems Working Group within the CIS (see WED CIS
Guidance Document No 9).

3.3 Identifying significant pressures
3.3.1 Introduction

The inventory of pressures is likely to contain many that have no, or little, impact on
the water body. In the case of surface waters, the WFD recognises this by only
requiring significant pressures to be identified, and within this Guidance significant
is interpreted as meaning that the pressure contributes to an impact that may result
in the failing of an objective. For groundwaters, the initial characterisation requires a
general analysis of pressures, corresponding to that described in Section 3.2, but
again set in the context of evaluating the risk of failing to meet objectives. Thus,
although the processes are described separately and differently for surface and
groundwaters, a similar general approach to the identification of pressures that
require further investigation can be adopted.

This requires an understanding of the nature of the impact that may result from a
pressure, and appropriate methods to monitor or assess the relationship between
impact and pressure. Possible impacts are considered below using the major pressure
headings from Table 3.1.

Pollution pressures from diffuse and point sources

A pollution pressure results from an activity that may directly cause deterioration in
the status of a water body. In most cases, such a pressure relates to the addition, or
release, of substances into the environment. This can be the discharge of a waste
product, but may also be the side-effect or by-product of some other activity, such as
the leaching of nutrients from agricultural land. A pollution pressure may also be
caused by an action such as a change in land use, for example sediment fluxes are
modified by urbanisation, forestry, and a change between winter and spring planting
of crops. The most usual categorisation of pollution pressures is to distinguish
between diffuse and point sources (see Tables 3.2 and 3.3). However, the distinction

28


Guidance doc 9 GIS.pdf

Guidance Document No. 3

Analysis of Pressures and Impacts

between point and diffuse sources is not always clear, and may again relate to spatial
scale. For example, areas of contaminated land might be considered as either diffuse
or point sources of pollution.

In case of diffuse pollution driving forces are usually not directly related to
pressures, but pollution reaches water bodies on hydrologically driven pathways.

Table 3.2

Examples of diffuse source pressures and their impacts.

Activity or Driving force

Pathway causing Pressure

Possible change in state or impact

Agriculture

Nutrient loss from agriculture by

e surface runoff

e soil erosion

e  artificial drainage flow

e leaching (i.e. interflow, spring
water and groundwater)

(includes excess fertilisers and

manures and mineralization of

residues)

Nutrients modify ecosystem

Pesticide loss by pathways
mentioned above

Toxicity, contamination of potable
water supplies

Sediment loss by soil, bank and
riverbed erosion

Smothering of bed, alteration of
invertebrate assemblage, loss of
spawning grounds

Industry discharges to
the atmosphere

Deposition of compounds of
nitrogen and sulphur.

Acidification of surface and
groundwater bodies. Eutrophication

Transportation Pollutant spillages Gross pollution of water bodies
Use of salt as de-icer Elevated chloride concentration
Use of herbicides
Engine exhausts Increase in acidifying chemicals in
atmosphere and hence deposition
Table 3.3 Example point source pressures and their impacts.

Activity or Driving force

Pressure

Possible change in state or impact

Industrial

Effluent disposal to surface and

Toxic substances have direct effect,

(IPPC and non-IPPC) groundwaters increased suspended solids, organic
matter alters oxygen regime, nutrients
modify ecosystem

Urban activity Effluent disposal to surface and As above

groundwaters

Landfill Chemical fluxes in leachate As above

Animal burial pits Contaminated leachate As above

(e.g. following epidemic)

Former land use Contaminated land Various

Thermal power generation

Return of cooling waters cause
alteration to thermal regime

Elevated temperatures, reduced
dissolved oxygen, changes in
biogeochemical process rates

Biocides in cooling water

Direct toxic effect on aquatic fauna.

Dredging

Sediment disposal

Smothering of bed, alteration of
invertebrate assemblage

Removal of substrate

Loss of habitat

Fish farming

Feeding, medication, escaping

Nutrients, diseases, veterinary
products, artificial fish population,
modified food web
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Quantitative resource pressures

Quantitative status is only referred to specifically within the WFD for groundwater
bodies, but quantitative pressures must be assessed for all water bodies. For surface
waters these pressures are used to assess hydromorphological status. In all water
bodies quantitative pressures are also important as they have an effect on dilution,
residence time, and storage. Examples of quantitative pressures are contained in
Table 3.4.

Table 3.4 Example quantitative pressures and their impacts.
Activity or Driving force | Pressure Possible change in state or impact
Agriculture and land use | Modified water use by Altered recharge of groundwater body
change vegetation.

Land sealing
Abstraction for irrigation, | Reduction in flow or aquifer Reduced dilution of chemical fluxes.
public & private supply storage Reduced storage.

Modified flow and ecological regimes.
Saline intrusion.
Modified dependent terrestrial

ecosystem.
Artificial recharge Increased storage Increased outflow.
Contamination of groundwater.
Water transfer Increased flow in receiving Modified thermal, flow and ecological
water regimes

Hydromorphological pressures

Hydromorphological pressures can have a direct impact on surface waters in
addition to the impact on quantitative status. Examples are contained in Table 3.5.

Table 3.5 Example hydromorphological pressures and their impacts.
Activity or Driving force Pressure Possible change in state or impact
Dredging Sediment disposal Smothering of bed, alteration of
invertebrate assemblage
Removal of substrate Loss of habitat
Change in water level Change in water table, loss of wetlands,
loss of spawning areas.
Physical barriers (dams, Variation in flow characteristics | Altered flow regime and habitat.
weirs etc.) (e.g. volume, velocity, depth)
both up and downstream of
barrier.
Channel modification (e.g. | Variation in flow characteristics | Altered flow regime and habitat.
straightening) (e.g. volume, velocity, depth)
Biological pressures

Biological pressures are those that can have a direct impact on living resources, either
quantitatively or qualitatively.
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Table 3.6 Example biological pressures and their impacts.
Activity or Driving force Pressure Possible change in state or impact
Fisheries Fishing Reduced fish fauna, especially on

migratory and amphibiotic fish

Fish stocking Genetic contamination of wild populations
Introduction of alien Competition with indigenous | Substitution of populations, destruction of
species species habitats, food competition

3.3.2 Methods

The assessment of whether a pressure on a water body is significant must be based
on a knowledge of the pressures within the catchment area, together with some form
of conceptual understanding, of water flow, chemical transfers, and biological
functioning of the water body within the catchment system. In other words there
must be some knowledge that a pressure may cause an impact because of the way
the catchment system functions. This understanding coupled to the list of all
pressures and the particular characteristics of the catchment makes it possible to
identify the significant pressures. However this approach often requires two stages.
In the first one, correlation assessment can be carried out. It has the advantage of
using monitored data and doesn’t require complex hypotheses. When necessary and
appropriate, strict causality assessment may then be required using, for instance,
numerical modelling, that will simulate the impact of numerous pressures. However
these tools are seldom reliable, since they are based on hypotheses on the functioning
of the ecosystem. Some likelihood assessment and models are considered in the
Section on assessing impacts.

An alternative is that the conceptual understanding is embodied in a set of simple
rules that indicate directly if a pressure is significant. One approach of this type is to
compare the magnitude of the pressure with a criterion, or threshold, relevant to the
water body type. Such an approach cannot be valid using one set of thresholds across
Europe since this fails to recognise the particular characteristics of the water body
and its vulnerability to the pressure. This approach effectively combines the pressure
identification with the impact analysis since, if any threshold is exceeded, the water
body is assessed as likely to fail its objectives. While simple, these methods can be an
effective method of encapsulating expert judgement, and be based on sound science.
These methods are described in more detail and with examples in Section 4.3. It can
be more effective if coupled to state monitoring, as suggested in the examples.

A successful pressures and impacts study will not be one that follows prescriptive
guidance. It will be a study in which there is a proper understanding of the
objectives, a good description of the water body and its catchment area (including
monitoring data), and a knowledge of how the catchment-system functions
(Figure 3.2). One should be aware of the relations between water bodies within a
river basin district, e.g. relations concerning pollution of downstream lakes and
coastal waters (eutrophication, sediment pollution, bioaccumulation) or upstream
river continuity issues. In such cases pressures only causing impacts far outside the
water body itself should be included in the analysis as well.
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Figure 3.2 The three prerequisites for an appropriate and successful pressures and
impacts analysis.

3.3.3 Variations in pressures and impacts

By definition the pressure of point sources cannot be spatially uniform, but it is
probably also true that the pressures from diffuse sources, and quantitative
pressures, are spatially variable within the catchment area of a water body.

As already mentioned, it is also the case that a specific pressure will not always cause
a particular impact. Scale, both temporal and spatial, is one of the issues that that will
determine the impact of a pressure. Other characteristics of the catchment area of the
water body may also have an influence and of course the particular characteristic will
relate to the nature of the pressure. For example, the impact of acid rain will be
greater on the catchment located on granite geology with thin soils that have little
acid neutralisation capacity, than on a catchment with calcareous (limestone or chalk)
geology and soils with high acid neutralisation capacity. This effect is also recognised
for other pressures, for example, the particular problems of nitrates within nitrate
vulnerable zones, and the concept of groundwater vulnerability to pollution, which
explores many characteristics associated with the groundwater body.

Recognising this variability leads to two conclusions. Firstly, it is easier to provide
guidance on identifying all pressures (i.e. potential pressures) than on identifying
significant pressures (i.e. those that may cause an impact likely to cause a failure of
an objective). The latter will generally require a case-by-case assessment that
considers the characteristics of the particular water body and its catchment area.

Secondly, in situations where the variability in the pressures and their impacts could
result in different parts of a water body having different status, it may be appropriate
to redefine the boundaries of the water bodies in order to develop a practical
programme of measures for each one. Where this is done, redesignation must follow
the ‘rules’ for water body delineation set out in Commission Guidance (d"Eugenio,
2002).
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3.4 Assessing the impacts

Assessing the impacts on a water body requires some quantitative information to
describe the state of the water body itself, and/or the pressures acting on it. The type
of analysis will be dependent on what data are available. Regardless of the particular
process to be adopted, and as with the identification of significant pressures
described above, the assessment requires a conceptual understanding of what causes
impacts. For example, at its simplest this can be, that if effluent is discharged to a
river, lake, or coastal water, there is likely to be at least a local change in the water
quality, which might be adequately estimated by a conservative mixing model. In
many situations a simple approach of this type may be completely suitable for
assessing the impact of a pressure. However, in real situations there will be a vast
range of catchment types, water body types, interacting pressures, process
conceptualisations, data requirements and possible impacts, and adopting such a
simple model in all cases may be naive.

It is also the case that what initially appears a simple assessment can have hidden
complexities. For example, the impact on the quantitative status of a groundwater
body from the pressure of an abstraction might be investigated by a simple water
balance model in which the change in storage is the difference between the recharge
rate and the sum of the outflow plus abstraction. One criterion for good quantitative
status is that both the outflow and the abstraction can be sustained in the long term.
The level at which the outflow must be maintained is such that good ecological status
is achieved in any associated surface waters. Thus, what appears to be a simple water
balance of a groundwater body actually requires knowledge and understanding of
the ecological status and ecological flow requirements of an associated surface water
body.

For the pressures and impacts analysis the conclusion cannot be that this analysis can
only be achieved by constructing a detailed, process-based, numerical computer
model of the entire linked surface and groundwater system. This type of approach
may be possible, in some situations and examples are described in the Chapter on
tools (Section 4). In practice, the information required to adopt the modelling
approach will rarely be available at present, and probably not generally in the
foreseeable future. By implication, the initial analysis will usually be based on less
demanding methods for which the required data are available, e.g. pressure
screening tools (see Section 4.2 and 4.3). Such analyses will be subject to refinement
as further analysis is needed to determine risk, relevant data become available, and
useable tools are developed.

Using observed data to assess impacts

In situations where data are available for the water body itself, it may be possible to
make a direct assessment of the impact. The types of data that might be used are as
diverse as the impacts themselves (see Table 3.7).

Data itself is not enough to assess a possible impact: a correct indicator of the
expected impact must be constructed. Moreover, it must be kept in mind that most
pressures do not create a clear-cut impact, but substantially change the probability of
adverse conditions. This is, for example, the case of hydrological regime
perturbations: the natural hydrological regime is not favourable to fish life 100% of
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the time. The impact assessment requires an estimate of which change in the
probability of occurrence of favourable circumstances represents a threat to the
ecosystem. Commonly available hydrologic indicators are not helpful. For example, a
fish ladder is efficient if the discharge is between certain limits, during certain times
and at a precise moment of the year, when migratory fish are present. This requires
specific calculation, based on daily discharge statistics and expert opinion (i.e. which
discharge values at what time).

Water quality statistics present specific difficulties as well. Comparison in state (i.e. is
there an impact?) requires comparison between series of data. To carry out a
meaningful comparison, the internal structure of the data must be considered in
order to allow for normal variability. Removing the seasonal and the hydrologic
component of annual data dramatically reduces the calculated variance and allows
comparison to be made between data sets monitored at short time intervals. These
sophisticated statistical techniques may not be familiar to European water experts.

Table 3.7 Possible impacts or changes in state that can be identified from monitoring
data.
BIOLOGICAL QUALITY ELEMENTS
macrophytes composition
abundance
phytoplankton composition
abundance
biomass
planktonic blooms frequency
intensity
benthic invertebrates composition
abundance
fish composition
abundance
age structure
eutrophication chlorophyll concentration
HYDROMORPHOLOGICAL QUALITY ELEMENTS
hydrological regime quantity and dynamics of water flow

connection to groundwater bodies
residence time

tidal regime freshwater flow

direction of dominant currents
wave exposure

river continuity
morphology depth and width variation

quantity, structure and substrate of the bed

structure of the riparian zone, lake shore or intertidal zone

CHEMICAL AND PHYSICO-CHEMICAL QUALITY ELEMENTS

transparency concentration of total suspended solids
turbidity
Secchi disc transparency (m)
thermal conditions temperature (°C)
oxygenation conditions concentration
conductivity conductance
converted to concentration of total dissolved solids
salinity concentration
nutrient status concentration of nitrogen and phosphorus, loads in view of

sea protection
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CHEMICAL AND PHYSICO-CHEMICAL QUALITY ELEMENTS cont’d

acidification status pH
alkalinity
acid neutralising capacity (ANC)
priority substances concentration
other pollutants concentration
Modelling approaches

Modelling approaches allow impacts to be estimated, and should therefore be
considered subordinate, or complementary, to monitored data from the water body.
For the river network itself numerous modelling techniques have been developed
from the original work on dissolved oxygen and BOD published in 1925 by Streeter
and Phelps. Simple models of this type are widely available but differ in the range of
chemical determinands modelled, the processes represented, and their numerical
frameworks. Such models, if applied appropriately, are generally good at
representing the water quality along a river in which the inflows from tributaries and
point sources are well known or can be estimated reliably. An example application is
contained in the Chapter on tools.

A limitation of such river models is that they represent diffuse source inputs as
discrete point sources, and to run the model these must be defined, either using data
or a diffuse (catchment) model. The diffuse model itself can be simple, for example
nutrient loss can be based on export coefficients that represent the activity within the
catchment area. Such a model is in fact quantifying the pressures that arise from
diffuse sources, rather than the impact on a water body, and is described in this sense
in the Chapter on tools (Section 4). This Section also describes tools that can estimate
the point source loads to receiving water bodies.

Simple and reliable modelling approaches are available for all of the water body
types recognised by the WFD. These models can represent a single domain (i.e. river,
lake, transitional water, coastal water, or groundwater), or encompass many, or all,
domains within a single framework. These models can represent various aspects of
the flow regime, hydromorphology, and hydrochemistry of the water body, either
separately or within an integrated framework. Examples of water body models are
contained in Section 4.4.

Of course the complexity of all of these different domain models can be increased
greatly from the relatively simple implementations described above. However, it is
certainly not the case that a simple model will always be less accurate than a complex
model.

Models also exist to characterize stream habitat, and many of them can be used to
predict habitat conditions at various flow conditions. The expected output of this
type of model can vary from being purely descriptive of the stream physical
template, to having some biological assessment applications. Physical descriptive
models are developed to evaluate the degree of alteration of a given stream channel
in relation to some reference conditions. Biologically-based models are developed to
infer the standing stock of a given species from the physical characteristics of a given
stream. Nevertheless, in between these two extremes there exists a range of habitat
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models addressed to obtain other outputs as habitat usage of species, habitat quality
(e.g. ecological potential for key species) or duration period of habitat suitability.

Using observed data to refine the assessment of impacts and pressures

Monitoring data may indicate that there are no current impacts. This information
itself reveals that none of the pressures identified in the initial screening process is
significant, or that the time lag required for a pressure to give rise to an impact has
not yet passed. The latter is likely to be of particular importance when assessing
groundwater bodies in which pollutants travel very slowly. Such data could also be
used within a model as a check that the inputs to, and processes within, the model
correctly reproduce the observed data.

When the observed data for a water body does not indicate that a pressure is causing
an impact, there may be a causal relationship with an impact on other water bodies
within the same river basin district. For example, just meeting the environmental
objectives in upstream areas will not leave sufficient room for compliance with the
same objectives in downstream areas. This requires communication and co-operation
between several parts of the river basin district.

In situations where observed data shows there is an impact, knowledge of the nature
of the impact should be helpful in undertaking the pressures and impacts analysis.
There are three cases to consider:

1. The traditional situation in which the impact is quantified in terms of a chemical,
or physico-chemical, parameter exceeding a threshold. This should be relatively
straightforward to address using a simple conceptual model of known activities,
and associated pressures. The analysis is rather similar to the approaches
described above except that the result is known and essentially serves to validate
the various assumptions that have been made in the process;

2. The impact is quantified in terms of a biological effect, but the physico-chemical
or hydromorphological pressure that is causing it is not understood. In this case
the pressures and impacts analysis can be undertaken in the expectation that the
cause will be identified, and can be addressed even though the link is not fully
understood. This would probably be accompanied by further biological
investigation into probable causes; and,

3. Between these two cases would be a biological effect where the probable physico-
chemical or hydromorphological effect is at least partly understood. In this
instance the analysis might proceed as in 1, but with less robust information to
inform the validity of the process.

Understanding the last two of these situations depends greatly on the information to
come from the REFCOND working group and the CIS Intercalibration Study (refer
WED CIS Guidance Document No.s 10 and 6, respectively).

In all three of these situations it is perhaps easier to understand how a pollution
pressure causes a change in physico-chemical state which may cause an impact on
biological status, and consider the links both forwards from pressure to impact, and
backwards from impact to pressure. For hydromorphological pressures the links are
less clear. The HMWB Guidance offers some assistance in relating biological
indicators to different types of hydromorphological pressure (Table 3.8).
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Table 3.8 Biological indicators of morphological pressures (adapted from WED CIS
Guidance Document No 4 on HMIVB).

Indicator Pressure
Benthic invertebrate fauna and fish Hydropower generation impacts in freshwater systems
Long distance migrating fish species Disruption in river continuity inducing lag in migratory
process
Macrophytes Flow from reservoirs
Regulated lakes (change in flow regime)
Benthic invertebrates and Linear physical alterations, such as flood works.
macrophytes/phytobenthos

3.5 Selecting relevant pollutants on river basin level
3.5.1 Introduction

In Section 2.3.6 of this guidance, an introduction was given as regards the rather
complex approach for dealing with chemical pollutants within the concept of the
“good ecological status” and “good chemical status” of the WFD. Whereas the
“priority substances” are clearly identified in Annex X, one key question in the
context of the analysis of pressures and impacts is the selection of specific pollutants
(other than priority substances) for which data on pressures must be collected in
order to assess whether there are impacts for the different water bodies in a river
basin (district).

The subsequent paragraphs provide a generic approach that may be used for the
selection of a list of relevant specific pollutants for water bodies within a river basin
(hereafter referred to as “relevant pollutants”). More specific examples are provided
in Annex IV of this guidance. It is evident, that such an approach may need to be
adapted and refined for the specific situation in each river basin.

At this point, it should be clarified that the requirements of the WFD are related to
several objectives for individual pollutants in a water body. However, it will be
necessary to follow a three (or more) stage approach in order take account of the
different scales of pollution problems in the aquatic environment:

1. European level: the “priority substances” (Annex X) represent a list of
European relevance. These substances must be considered in the pressure and
impact analysis and the “risk of failing the objectives” must be investigated
for all water bodies;

2. River basin (district) level: a list of those relevant pollutants may be
established which are likely to have a “risk of failing the objectives” in a large
number of water bodies within that basin and where downstream effects
(including the marine environment) may need to be considered. Such
substances may be called “relevant pollutants for a river basin”;

3. Sub-river basin and water body level: pollutants which cause an impact
through a significant regional and local pressure, i.e. in one or few water
bodies, may need to be considered in addition to the above-mentioned levels.

Hence, the issue on how to select a list of relevant pollutants is related to significant
pressures or impacts. In the ideal case, there may be a clear relationship between a
pollutant released to the environment at a number of well-known sources and
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causing a visible or measurable effect on the biology of a water body. This supposes
at least a good knowledge of the uses or the sources of the pollutant on the pressure
side, the occurrence of the pollutant on the status side and/or the effects on the
impact side. However, given the high number of pollutants, there is a considerable
gap of information and data for many pollutants, in particular:

e In many cases and for a lot of pollutants, pressures cannot be related to status
or impact due to lack of data;

e Only a limited number of pollutants are continuously or regularly monitored;

e The relation between pollutants and impact covers the whole field of
ecotoxicology; for example should acute/chronic or combined effects be
reported?

Nevertheless, the analysis of pressures and impacts is the first important step
towards the identification of those pollutants which are being regulated further in
the context of the WFD, i.e., inter alia, monitoring and programme of measures.

The starting point in the WFD is the list of “main pollutants” mentioned in annex VIII.
This list can be considered equivalent to the “universe of chemicals”, hence no
chemical substance or pollutant can be excluded from the beginning.

The challenge is to develop an iterative approach which narrows the endless list of
substances down to a manageable number of pollutants in a pragmatic and targeted
step-by-step way (“from coarse to fine”). The final aim is to target the measures and
the monitoring to those substances first which most affect the aquatic environment
on the different levels mentioned above. In that respect, the “environmental quality
standard” (EQS) set in accordance to Annex V, 1.2.6 is the most important
benchmark since it represents the boundary between “good” and “moderate” status.
However, there are a number of other objectives which have to be assessed in the
context of the pressure and impact analysis such as the “no deterioration”, the
reduction of pollution as regards the trend and the avoidance of failing good status
downstream.

The list of relevant pollutants may change during the different steps in the
implementation of the WFD mainly due to a refinement of the analysi