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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. The 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, project 2.7 “Development of
guidance on monitoring” was launched in December 2000. An informal working
group (working group 2.7) was established to facilitate the production of this
guidance. Project 2.7 was initiated to provide Member States with guidance on
monitoring of inland surface water, transitional waters, coastal waters and
groundwater, based on the criteria provided in Annex V of the Water Framework
Directive. ltaly and the European Environment Agency have the joint
responsibility, as co-leaders of Working Group 2.7, for the co-ordination of the
working group that is composed of scientists and 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 Working Group 2.7 activities and discussions
that have taken place since December 2000. It builds on the input and feedback
from a wide range of experts and stakeholders that have been involved
throughout the procedure of guidance development through meetings,
workshops, conferences and electronic media, without binding them in any way
to this 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, Italy and the European
Environment Agency, 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.

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.”

The Water Directors
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Working Group 2.7 Developing Guidance on Monitoring

1 Introduction

A Guidance Document: What For?

1.1 Purpose of this Guidance Document

The 26 articles of the Directive 2000/60/EC — establishing a framework for
Community action in the field of water policy (The Water Framework Directive)
describe what shall be done to implement the Directive and the annexes have
been developed to assist Member States in ensuring that the articles are
implemented in accordance with the requirements of the Directive. However, the
complex nature of the Directive means that the annexes may not provide
sufficient guidance to provide Member States with the assistance they require.

The purpose of this document, along with the other guidance documents
published by the Commission, is to provide experts and stakeholders with
guidance in the implementation of the Directive. The focus of the document is on
providing guidance on establishing programmes of measures with specific
emphasis on the appropriate selection of quality elements and design of
monitoring programmes in accordance with Article 8 and 11 and Annex V.

1.2 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 monitoring programmes yourself;

» Leading and managing experts undertaking the monitoring;

» Using the results of the monitoring for taking part in the policy making
process; of,

» Reporting on the results of monitoring to the European Union as required by
the Directive.

1.3 What you can find in this Guidance document

1.3.1 Common understanding of concepts and terms

Chapter 2 provides clarification of key concepts and terms of the Directive. This
has been developed through an extensive process of review and represents, as
far as possible, a common understanding between Member States who have
been involved in Working Group 2.7. Clarification is provided on the following
terms and concepts:

» The term ‘supporting’

» The term ‘water body’

» The concepts of risk, precision and confidence;
» Monitoring of wetlands

» Surveillance, operational and investigative monitoring of surface waters;

Guidance on monitoring 1
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» Surveillance, operational and quantitative status monitoring of groundwater;

Y

Surface water monitoring for protected areas; and,

» Other monitoring considerations such as intercalibration exercises and
monitoring of heavily modified water bodies.

1.3.2 Guidance on the selection of Quality Elements

Chapter 3 provides a number of tables summarising the key features of each
quality element for surface waters and how each of the quality elements are
monitored in Member States. In addition guidance is provided on the appropriate
selection of mandatory and recommended quality elements and parameters that
are most representative of catchment pressures for each surface water body

type.
Guidance on the selection of groundwater parameters is provided in Chapter 4.

1.3.3 Best Practices and Tool Box

Chapter 5 provides guidance on the design and implementation of monitoring
programmes, with particular emphasis on development of programmes of
measures in accordance with Article 11 and Annex V of the Directive. Guidance
is given on the appropriate selection of water bodies and monitoring sites within
water bodies and sampling frequencies required for implementation of
surveillance, operational, investigative and quantitative status monitoring
programmes and for the monitoring of protected areas.

The chapter provides an overview of the process of establishing a monitoring
programme based on the identified objectives and required outcomes of the
Directive, with particular emphasis on achieving acceptable levels of risk,
precision and confidence.

1.3.4 Best practice examples of current national monitoring

Chapter 6 provides an overview of national monitoring contributions received
from Member States. A list of monitoring fact sheets, including the title of the
programme, Member State who proposes the method and website link is
provided in Annex IV.

1.4 Guidance on monitoring — a framework approach

This Guidance document proposes an overall methodological approach to
monitoring for the implementation of the WFD. Because of the diversity of
catchment pressures, water body types, biological communities and
hydromorphological and physico-chemical characteristics within the European
Union, the appropriate implementation of programmes of measures in
accordance with the requirements of the Directive will vary between Member
States and river basins. This proposed methodology will therefore need to be
tailored to specific circumstances.

It is not the intention of this guidance to define prescriptive methods for the
assessment and classification of ecological status. This is due to the following
factors:

» There are a number of existing classification systems already in use
throughout the EU that are potentially suitable for adaptation to meet the
requirements of the WFD, some of which have been incorporated into
National Standards;

Guidance on monitoring 2
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» Individual Member States generally understand local natural variations in
biological communities, hydromorphological conditions and physico-chemical
variables;

» The level of habitat detail required varies for different indicators depending on
their sensitivity to natural variation in habitat conditions; and

» There are existing international, European and national standards for a
number of the required quality elements.

This guidance, therefore, provides a framework within which Member States can
either use/modify their existing methods, or where no appropriate monitoring and
assessment systems exists, develop new systems that will incorporate all the
requirements of the WFD.

Look out! The methodology from this Guidance Document
N must be adapted to regional and national circumstances
- The Guidance Document proposes an overall methodological
approach. Because of the diversity of circumstances within the
European Union, the way to deal with the logical approach to and
answer to questions will vary from one river basin to the next. This
proposed methodology will therefore need to be tailored to specific
circumstances.

While monitoring for surface and groundwater status will require the
development/adaptation of specific assessment systems, it is critical that Member
States ensure that the following key criteria are incorporated into the programmes
of measures:

> An assessment on the deviation of observed conditions to those that would
normally be found under reference conditions;

» Provides for natural and artificial physical habitat variation;

» Accounts for the range of natural variability and variability arising from
anthropogenic activities of all quality elements in all water body types;

» Accounts for the interactions between surface and groundwaters; and,

» Provides for detection of the full range of potential impacts to enable a robust
classification of ecological status.

Incorporation of the above key criteria into the assessment systems of each
Member State will ensure that ecological quality is reported to the Commission
using a unitless classification scale based on ratios or fractions of reference
values. This will enable Member States to continue using existing national
assessment systems (where they exist), whilst reporting ecological status to the
Commission on a common European scale.

Look out! What you will not find in this Guidance

N Document
'/ The Guidance Document focuses on the monitoring requirements of

the Directive. The Guidance does not focus on:
Determination of reference conditions;

Development of assessment and classification Systems;
Monitoring wetlands; or,

Data analysis and reporting.

Y V VYV
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Implementing the Directive: Setting the
Scene

1.5 December 2000: A Milestone for Water Policy

1.5.1 A long negotiation process

December 22, 2000, will remain a milestone in the history of water policies in
Europe: on that date, the Water Framework Directive (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!

This Directive 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 Water
Framework Directive.

1.6 The water Framework Directive: new challenges in EU water
policy

1.6.1 What is the purpose of the Directive?

The Directive establishes a framework for the protection of all waters (including
inland surface waters, transitional waters, coastal waters and groundwater)
which:

» Prevents further deterioration of, protect and enhance 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.

1.6.2 ...and what is the key objective?

Overall, the Directive aims at achieving good water status for all waters by
2015.

Guidance on monitoring 4
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1.7 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 II, Annex Ill);

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 Water Framework Directive cost-effectively
(Article 11, Annex IlI);

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);
and,

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

T Member States may not always reach good water status for all water

Look Out!

bodies of a river basin district by 2015, for reasons of technical feasibility,
disproportionate costs or natural conditions. Under such conditions that
will be specifically explained in the RBMPs, the Water Framework
Directive offers the possibility to Member States to engage into two
further six- year cycles of planning and implementation of measures.

1.8 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; and,

» 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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1.9 What is being done to support implementation?

Activities to support the implementation of the Water Framework Directive 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 Water
Framework Directive.

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

The main objective of this strategy is to provide support to the implementation of
the Water Framework Directive 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. 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 body for the Common
Implementation Strategy.

A working group has been created for dealing specifically with monitoring issues.
The main short-term objective of this working group, was the development of a
non-legally binding and practical guidance for supporting the implementation of
the monitoring requirements of the Water Framework Directive. The members of
the working group on monitoring are scientists and technical experts and
stakeholders from European Union Member States, from a limited number of
candidate countries to the European Union and from focal point organisations
involved in water and environmental policy in candidate countries.

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 working group on monitoring has organised several discussions
and feedback events such as meetings and workshops. You will find the
synthesis of key discussions and events in Annex VII.

Look out! You can contact the experts involved in the

\W working group on monitoring
‘ The list of working group 2.7 (monitoring) members with full contact

details can be found in Annex V. If you need input into your own
activities, contact a member from the working group in your country. If
you want more information on specific scoping and testing pilot studies,
you can also contact directly the persons in charge of carrying out
these studies.

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
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working group 2.7;

» Organisation of four workshops to present and discuss the activities and
preliminary output of Working group 2.7

- Working Group Meeting No1. June 2001 - Rome, ltaly. Discussion of
proposed work schedule and member state contributions.

- Working group co-ordination team meeting November 2001 — Bruxelles,
Belgium. Meeting held with small group of experts from lead countries
to discuss progress on the work plan and agree on the next phases.

- Working Group Meeting No2 January 2002 - Rome, ltaly. Presentation
and discussion of the first draft. Identification of areas for comment and
Member State contributions.

- Working Group Meeting No3 June 2002 - Bruxelles, Belgium. Revised
draft presented and discussed.

- Working Group Meeting No4 September 2002 - Copenhagen,
Denmark. Presentation of final draft for comment and discussion.

» Regular interactions with experts from other working groups of the
Common Implementation Strategy, mainly those dealing with the
assessment of pressures and impacts, intercalibration, reference
conditions, groundwater, coastal waters and river basin planning. Three
events for discussing and evaluating the Guidance Document:

» A final evaluation of the draft guidance (content and format) was
undertaken following the Copenhagen working group meeting. Criteria for
evaluating the guidance were completeness, rigour, practicality, ease of
use, ease of understanding and usefulness, and integration with other
disciplines and elements of the Directive.
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Common Understanding of the
Monitoring Requirements of the Water
Framework Directive

Monitoring requirements for the Directive

Article 8 of the Directive establishes the requirements for the monitoring of
surface water status, groundwater status and protected areas. Monitoring
programmes are required to establish a coherent and comprehensive overview of
water status within each river basin district. The programmes have to be
operational at the latest by 22 December 2006, and must be in accordance with

the

requirements of Annex V.

Annex V indicates that monitoring information from surface waters is required

for:
>

Y V V VY

The classification of status. (Note: Member States must provide a map for
each river basin district in their territory illustrating the classification of the
ecological and chemical status of each body of water using the colour-coding
system specified by the Directive.)

Supplementing and validating the Annex Il risk assessment procedure;
The efficient and effective design of future monitoring programmes;
The assessment of long-term changes in natural conditions

The assessment of long-term changes resulting from widespread
anthropogenic activity;

Estimating pollutants loads transferred across international boundaries or
discharging into seas;

Assessing changes in status of those bodies identified as being at risk in
response to the application of measures for improvement or prevention of
deterioration;

Ascertaining causes of water bodies failing to achieve environmental
objectives where the reason for failure has not been identified;

Ascertaining the magnitude and impacts of accidental pollution;
Use in the intercalibration exercise (Note this is not an Article 8 requirement);

Assessing compliance with the standards and objectives of Protected Areas;
and,

Quantifying reference conditions (where they exist) for surface water bodies
should. (Note that this is an Annex Il requirement).

Annex V also indicates that monitoring information from groundwater is required

for:
>

Providing a reliable assessment of quantitative status of all groundwater
bodies or groups of bodies; (Note: Member States must provide maps
illustrating the quantitative status of all groundwater bodies or groups of
bodies using the colour-coding scheme set out in the Directive.)
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» Estimating the direction and rate of flow in groundwater bodies that cross
Member States boundaries;

» Supplementing and validating the impact assessment procedure;

» Use in the assessment of long term trends both as a result of changes in
natural conditions and through anthropogenic activity;

» Establishing the chemical status of all groundwater bodies or groups of
bodies determined to be at risk. (Note: Member States must provide maps
illustrating the chemical status of all groundwater bodies or groups of bodies
using the colour-coding scheme set out in the Directive.);

» Establishing the presence of significant and sustained upwards trends in the
concentrations of pollutants. (Note: Member States must indicate on the
maps of chemical status using a black-dot, those groundwater bodies in
which there is a significant upward trend); and,

» Assessing the reversal of such trends in the concentration of pollutants in
groundwater (Note: Member States must indicate on the maps of chemical
status using a blue-dot, those groundwater bodies in which a significant
upward trend has been reversed).

2.1.1 Reporting

The following must be reported in the River Basin Management Plans:
» Maps of the monitoring networks;

» Maps of water status;

» An indication on the maps of the bodies of groundwater which are subject to a
significant upward trend in concentration of pollutants and an indication of the
bodies of groundwater in which such trends have been reversed; and,

» Estimates of the confidence and precision attained by the monitoring
systems.

Three types of monitoring’ for surface waters are described in Annex V:
surveillance, operational and investigative monitoring. For groundwater a water
level monitoring network is required which will provide a reliable assessment of
the quantitative status of all groundwater bodies or groups of bodies including an
assessment of the available groundwater resource. It should be noted that the
level network alone will not be able to achieve this assessment. In terms of
groundwater chemical status, surveillance and operational monitoring are
required. An additional objective of groundwater surveillance and operational
monitoring is to provide information that can be used in the assessment and in
establishing the presence of long term trends in pollutant concentrations.
Surveillance monitoring data should also be used to assess long term trends in
natural conditions.

These types are to be supplemented by monitoring programmes required for
Protected Areas registered under Article 6. Annex V only describes requirements
for Drinking Water Protected Areas in surface water and for Protected Areas for
habitats and species. Member States may wish to integrate monitoring
programmes established for other Protected Areas within the programmes

" In the context of the Directive monitoring means the gathering of data and information on the status of water,
and does not include the direct measurement of emissions and discharges to water. The latter is being dealt
with by WG 2.1, IMPRESS
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established under the Directive. This is likely to improve the cost-effectiveness of
the various programmes.

2.2 What Water bodies should be monitored

The Water Framework Directive covers all waters? including inland waters
(surface water and groundwater) and transitional and coastal waters up to one
sea mile (and for the chemical status also territorial waters which may extend to
12 sea miles) from the territorial baseline of a Member State independent of the
size and the characteristics®.

This totality of waters is, for the purpose of the implementation of the directive,
attributed to geographical or administrative units, in particular the river basin, the
river basin district, and the “water body”“. In addition, groundwaters and

stretches of coastal waters must be associated with a river basin (district).

Whereas the river basin is the geographical area related to the hydrological
system, the river basin district must be designated by the Member States in
accordance to the directive as the “main unit for management of river

basins™.

One key purpose of the Directive is to prevent further deterioration of, and protect
and enhance the status of aquatic ecosystems, and with regard to their water
needs, terrestrial ecosystems and wetlands directly depending on the aquatic
ecosystems. The success of the Directive in achieving this purpose and its
related objectives will be mainly measured by the status of “water bodies”. “Water
bodies” are therefore the units that will be used for reporting and assessing
compliance with the Directive’s principal environmental objectives. However, it
should be emphasised that the identification of a “water body” is a tool not an
objective in itself.

Monitoring is a cross-cutting activity within the Directive and as such there are
important interrelationships with other Articles and Annexes of the Directive. A
key Article in relation to monitoring and the design of appropriate programmes for
surface waters and groundwater is Article 5, Figures 2.1 and 2.2 summarise the
relationship between articles 5 and 8 for surface waters and groundwater,
respectively. Article 5 requires river basin districts to be characterised and the
environmental impact of human activities to be reviewed in accordance with
Annex Il. The first assessments must be completed by 22 December 2004. Risk
assessment will be on-going as they will be required for subsequent River Basin
Management Plans. The first assessments must be completed 2 years before
monitoring programmes have to be operational.

Annex |l describes a process by which surface water bodies are identified,
categorised and then typified according to one of two systems A or B given in
section 1.2 of the Annex. Type-specific reference conditions have to be identified
for each surface water body type. It is the type specific reference conditions from
each surface water body type that the monitoring results will be compared with to
give an assessment of the status of a water body categorised in the water body
type. Information on the type and magnitude of the significant anthropogenic
pressures to which the surface water bodies in each river basin district are
subject has to be collected and maintained. There must then be an assessment
of the susceptibility of the surface water status of bodies to the pressures

2 Taken from horizontal guidance on the application of the term “water body”, version 7.0
® Articles 2 (1), (2) and (3)

* Articles 2 (13), (15), (10), and (12) respectively

® Article 2 (15)
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identified, and of the likelihood that surface water bodies within the river basin
district will fail to meet the environmental quality objectives set under Article 4.
This assessment will use any available existing monitoring data: the extent of
existing data will vary greatly from country to country. Also expert judgement and
/for modelling approach (i.e. risk assessment) can be used. For the first
assessment there will not be data arising from the Article 8 monitoring
programmes as they do not have to be operational until the end of 2006: data
should be available for subsequent assessments for future RBMPs. However,
many countries already have extensive monitoring programmes.

Figure 2.1 Schematic diagram illustrating the relationship between Article 5

and Article 8 in the design of surface water monitoring programmes
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Thus the Annex Il risk assessments play a key role in the initial design and
subsequent revision of the monitoring programmes required by the
Directive.

The Directive introduces a flexible hierarchical system for monitoring the very
many different types of water body across Europe reflecting the fact that natural
physical and geological conditions and anthropogenic pressures vary greatly
across Europe. Because of this a monitoring system designed for one part of
Europe may not be entirely applicable in another. The Directive seeks ways of
harmonising the results of monitoring systems and ecological assessments rather
than imposing a common ecological quality assessment system in each country.

Look out! The methodology from this Guidance Document must be
N adapted to regional and national circumstances
y The Guidance Document proposes an overall pragmatic approach.
Because of the diversity of circumstances within the European Union,
Member States may apply this guidance in a flexible way in answer to
problems that will vary from one river basin to the next. This proposed
guidance will therefore need to be tailored to specific circumstances.

However, these adaptations should be justified and should be reported in
a transparent way.

The objective of monitoring is to establish a coherent and comprehensive
overview of water status within each River Basin District and must permit the
classification of all surface water bodies into one of five classes® and
groundwater into one of two classes’. However, this does not mean that
monitoring stations will be needed in each and every water body. Member States
will have to ensure that enough individual water bodies of each water body type
are monitored. They will also have to determine how many stations are required
in each individual water body to determine its ecological and chemical status.
This process of selecting water bodies and monitoring stations should entail
statistical assessment techniques, and should ensure that the overview of water
status has an acceptable level of confidence and precision.

There is flexibility in terms of monitoring frequencies reflecting that some
determinands and quality elements (in terms of surface waters) will be more
variable than others. Member States can also plan their monitoring programmes
and resources so that not all the selected quality elements (for surface waters)
and chemical parameters (for groundwater) have to be monitored every year at
every station. This should ensure the situation does not occur where countries
have to monitor for chemical substances even though they are known not to be
present in the catchment, except where validation of the risk assessments is
required. In short cost-effective and targeted monitoring programmes can be
designed.

An important aspect in the design of monitoring programmes is quantifying the
temporal and spatial variability of quality elements and the parameters indicative
of the quality elements in the surface water bodies being considered. Those that
are very variable may require more sampling (and hence cost) than those that
are more stable or predictable. Alternately variability might be reduced or
managed by an appropriate targeted or stratified sampling programme which
collects data in a limited but well-defined sampling window.

For surface water bodies, the Directive requires that sufficient surface water
bodies are required to be monitored in surveillance programme to provide an

® Annex V 1.3

" Annex V 2.2.4 and 2.4.5
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assessment of the overall surface water status within each catchment and sub-
catchment within the river basin district. Operational monitoring is to establish the
status of those water bodies identified as being at risk of failing their
environmental objectives, and to assess any changes in their status from the
programmes of measures. Operational monitoring programmes must use
parameters indicative of the quality element or elements most sensitive to the
pressure or pressures to which the body or group of bodies is subject. This
means that the least number of estimated quality element values may be used in
status classification. This will help reduce the errors in the assessment of status.
It will therefore be inherently less error prone than surveillance monitoring which
uses estimates of all quality elements (i.e. the chance of a water body being
wrongly classified will in theory be lower in operational monitoring, everything
else being equal).

Indicators must be used in monitoring to estimate the value for the relevant
biological quality element. Where the confidence in the estimate provided by one
indicator is considered unacceptable, several indicators may be used and a
weighting procedure adopted to obtain an acceptable confidence in the estimated
value of the quality element. This will also help reduce errors in the assessment
of status. Indicators can also be chosen for which reference conditions can be
most reliably established and for which errors in monitoring are small and well
known.

The purpose of delineating water bodies is to provide for an accurate description
of the status of surface water and groundwater and provide a sound basis for
management of the water environment. The number of water bodies required in
monitoring programmes will, therefore, be strongly dependent on the degree of
variation in the status of the water environment as well as on the extent and
characteristics of surface waters in a Member State’s territory (e.g. number of
lakes, whether the State has a coast, etc). Where there are numerous and
significant differences in status, water bodies will be equally numerous to reflect
those differences. Where status is similar, water bodies will tend to be larger and
therefore fewer in number. The scale of monitoring programmes will be
dependent to some degree on the numbers of water bodies — or more accurately
on the extent of, and variability in, impacts on the water environment. However,
the amount of monitoring required will also depend on the degree to which the
characteristics of, and range of pressures on, a Member State’s water bodies
allow them to be grouped for monitoring purposes.

2.3 Clarification of the term “supporting”

The Directive specifies quality elements for the classification of ecological status®
that include hydromorphological elements supporting the biological elements and
chemical and physicochemical elements supporting the biological elements. For
surveillance monitoring parameters indicative of all the biological,
hydromorphological and all general and specific physico-chemical quality
elements are required to be monitored. For operational monitoring, the
parameters used should be those indicative of the biological and
hydromorphological quality elements most sensitive to the pressures to which the
body is subject, and all priority substances discharged and other substances
discharged in significant quantities. The ecological status classification® of a body
of water is to be represented by the lower of the values for the biological and

¢ Annex V.1.1

° Annex V.1.4.2
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physico-chemical monitoring results for the relevant quality elements classified in
accordance with the normative definitions™.

Supporting means that the values of the physicochemical and
hydromorphological quality elements are such as to support a biological
community of a certain ecological status, as this recognises the fact that
biological communities are products of their physical and chemical environment.
The latter 2 aspects fundamentally determine the type of water body and habitat,
and hence the type specific biological community. It is not intended that these
supporting elements can be used as surrogates for the biological elements in
surveillance and operational monitoring. The monitoring or assessment of the
physical and physicochemical quality elements will support the interpretation
assessment and classification of the results arising from the monitoring of the
biological quality elements.

The classification of ecological status is being considered by Working
Group 2.3 on ‘“establishing reference conditions and ecological status
class boundaries for inland surface waters”, and Working Group 2.4 on
“typology, reference conditions and classification systems for transitional
and coastal waters”. The reader should refer to the guidance documents
produced by these 2 Working Groups for information on the use of quality
elements for the classification of ecological status.

The Directive permits Member States to make estimates of the values of the
biological quality elements using monitoring data for parameters indicative of the
biological quality elements. The use of indicator parameters should facilitate
reliable and cost-effective assessments:

1. Monitoring whole biological quality elements, such as the abundance of all
fish species, in each water body could be a very onerous task. The Directive
therefore provides that Member States may use species or groups of species
representative of the quality element as a whole in their monitoring systems™".

2. Second, the possibility of using more than one indicator to estimate the value
for a biological quality element could provide an important means of avoiding
unacceptable risks of misclassification. This is because the results for
different indicators can be cross-checked. If the result for one is at odds with
the result for another, this may suggest that more data is needed to achieve
the required confidence in the estimated value of the quality element.

In some situations, one or more of the indicators used may need to be non-
biological. For example, where the pressure to which a water body is subject
results in a hydromorphological changes, such as a reduction in habitat area,
estimates of the values for the abundance of biological elements in the remaining
habitat could be made using biological indicators. However, to provide the
necessary estimate of the effect of the loss of habitat on the abundances of the
quality elements in the water body as a whole, these estimates would need to be
combined with a non-biological measure of the reduction in habitat area.

In another situation, a biological indicator is able to provide an estimate of the
value of a biological quality element, such as phytoplankton abundance, but the
errors in that estimate do not provide for an acceptable level of confidence in
status classification. The pressure to which the water body is subject also affects
a non-biological parameter, phosphorous concentrations. Monitoring information

° Annex V.1.2

" Annex V 1.4.1(i)
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on this parameter could therefore be used to improve confidence in the value of
the biological quality element estimated by the biological indicator.

Key Principal

The use of non-biological indicators for estimating the condition of a
biological quality element may complement the use of biological indicators
but it cannot replace it. Without comprehensive knowledge of all the
pressures on a water body and their combined biological effects, direct
measures of the condition of the biological quality elements using
biological indicators will always be necessary to validate any biological
impacts suggested by non-biological indicators.

2.4 Horizontal guidance on the application of the term “water body”

Article 2.10 of the Directive provides the following definition of a body of surface
water: “Body of surface water” means a discrete _and _significant element of
surface water such as a lake, a reservoir, a stream, river or canal, part of a
stream, river or canal, a transitional water or a stretch of coastal water.

Article 2.12 defines a groundwater body as: "Body of groundwater" means a
distinct volume of groundwater within an aquifer or aquifers.

The Commission is, at the request of many of the Working Groups, developing a
horizontal guidance document on the identification of water bodies under the
Water Framework Directive'®>. Some key aspects with regards to the design and
implementation of appropriate monitoring programmes are reproduced below.

Key Principal

The “water body” should be a coherent sub-unit in the river basin (district)
to which the environmental objectives of the directive must apply. Hence,
the main purpose of identifying “water bodies” is to enable the status to be
accurately described and compared to environmental objectives™.

It should be clear that the identification of water bodies is, first and foremost,
based on geographical and hydrological determinants. However, the identification
and subsequent classification of water bodies must provide for a sufficiently
accurate description of this defined geographic area to enable an unambiguous
comparison to objectives of the Directive. This is because the environmental
objectives of the Directive, and the measures needed to achieve them, apply to
“‘water bodies”. A key descriptor in this context is the “status” of those bodies. If
water bodies are identified that do not permit an accurate description of the status
of aquatic ecosystems, Member States will be unable to apply the Directive’s
objectives correctly. At the same time, an endless sub-division of water bodies
should be avoided in order to reduce administrative burden if it does not fulfil any
purpose as regards the proper implementation of the Directive. In addition, the
aggregation of water bodies may, under certain circumstances, also help to
reduce meaningless administrative burden, in particular for smaller water bodies.

However, identifying water bodies that will provide for an accurate description of
the status of surface water and groundwater will require information from the

"2 \Version 8.0, 31 October 2002

'3 An estimate of the status of water bodies will be required to assess the likelihood that they will fail to meet the
environmental quality objectives set for them under Article 4 [Article 5; Annex Il 1.5 & 2]. The status of water
bodies must be classified using information from the monitoring programmes [Article 8, Annex V 1.3, 2.2 &
2.4]. The status of water bodies must be reported in the river basin management plans [Article 13, Annex VII]
and, where necessary, measures must be prepared [Article 11, Annex VI].
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Article 5 analyses and reviews, and the Article 8 monitoring programmes. Some
of the necessary information will not be available before 2004. The information
that is available is likely to be updated and improved in the period prior to the
publication of each river basin management plan.

Geographical or hydromorphological features can significantly influence surface
water ecosystems and their vulnerability to human activities. These features can
also differentiate discrete elements of surface water. For example, the confluence
of one part of a river with another could clearly demarcate a geographically and
hydromorphologically distinct boundary to a water body.

However, the Directive does not exclude other elements, such as a part of a lake
or part of transitional water, from being considered as water bodies. For example,
if part of a lake is of a different type to the rest of the lake, the lake must be sub-
divided into more than one surface water body.

A requirement that is implicit in the Directive is that the purpose of identifying
“water bodies” is to enable the status of surface waters and groundwater to be
accurately described

A discrete element of surface water should not contain significant
elements of different status. A “water body” must be capable of being
assigned to a single ecological status class with sufficient confidence
and precision through the Directive’s monitoring programmes.

The delineation of bodies of groundwater must ensure that the relevant
objectives of the Directive can be achieved. This does not mean that a
body of groundwater must be delineated so that it is homogeneous in
terms of its natural characteristics, or the concentrations of pollutants or
level alterations within it. However, bodies should be delineated in a way
that enables an appropriate description of the quantitative and chemical
status of groundwater.

It is clearly possible to progressively subdivide waters into smaller and smaller
units that would impose significant logistic burdens. However, it is not possible to
define the scale below which subdivision is inappropriate. It will be necessary to
balance the requirement to adequately describe water status with the need to
avoid the fragmentation of surface waters into unmanageable numbers of water
bodies. In addition, the aggregation of water bodies may be appropriate, under
certain circumstances, to reduce meaningless administrative burden. In the end,
it is a matter for Members States to decide on the basis of the characteristics of
each River Basin District.

Look out!

N The Directive only requires sub-divisions of surface water and

’ groundwater that are necessary for the clear, consistent and
effective application of its objectives. Sub-divisions of surface water
and groundwater into smaller and smaller water bodies that do not
support this purpose should be avoided.

Key Principal

Surface water bodies or bodies of groundwater may each be grouped for the
purposes of assessing the risk of failing to achieve the objectives set for them
under Article 4 (pressures and impacts). They may also be grouped for
monitoring purposes where monitoring sufficient indicative or representative
water bodies in the sub-groups of surface water or groundwater bodies provides
for an acceptable level of confidence and precision in the results of monitoring,
and in particular the classification of water body status.
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2.5 Risk, precision and confidence

Risk'* and confidence' are words used in Annex I1'® (in terms of risk of failing
environmental objectives, and confidence in the values of reference conditions),
and risk, confidence and also precision'” are words used in Annex V'® (design of
monitoring programmes). Their interpretation will affect the scale and extent of
the monitoring required to assess status at any particular time and changes in
status with time. What is considered to be "acceptable", "adequate" and
"sufficient" levels of precision and confidence, and a "significant" risk, will
determine aspects such as the:

» number of water bodies included in the various types of monitoring;

» number of stations that will be required to assess the status of each water
body; and,

» frequency at which parameters indicative of surface water quality elements
will have to be monitored.

Choosing levels of precision and confidence would set limits on how much
uncertainty (arising from natural and anthropogenic variability) can be tolerated in
the results of monitoring programmes. In terms of monitoring for the Directive, it
will be necessary to estimate the status of water bodies and in particular to
identify those that are not of good status or good ecological potential or are
deteriorating in status. Thus status will have to be estimated from the sampled
data. This estimate will almost always differ from the true value (i.e. the status
which would be calculated if all water bodies were monitored and sampled
continuously for all components that define quality).

The level of acceptable risk will affect the amount of monitoring required to
estimate a water body’s status. In general terms, the lower the risk of
misclassification desired, the more monitoring (and hence costs) required to
assess the status of a water body. It is likely that there will have to be a balance
between the costs of monitoring against the risk of a water body being
misclassified. Misclassification implies that measures to improve status could be
inefficiently and inappropriately targeted. It should also be borne in mind that in
general the cost of measures for improvement in water status would be orders of
magnitude greater than the costs of monitoring. The extra costs of monitoring to
reduce the risk of misclassification might therefore be justified in terms of
ensuring that decisions to spend larger sums of money required for
improvements are based on reliable information on status. Further, from an
economics point of view, stronger criteria should be applied to avoid a situation
where water bodies fulfilling the objective are misjudged and new measures
applied. Also it should be noted that for surface water surveillance monitoring,
and all groundwater monitoring, sufficient monitoring should be done to validate
risk assessments and test assumptions made.

The Directive has not specified the levels of precision and confidence required
from monitoring programmes and status assessments. This perhaps recognises

" At the simplest level, a risk can be thought of as the chance of an event happening. It has two aspects: the
chance, and the event that might happen. These are conventionally called the probability and the
consequence.

® The probability (expressed as a percentage) that the answer obtained (e.g. by the monitoring programme)
does in fact lie within calculated and quoted limits, or within the desired or designed precision.

° Annex 11.1.1.5, 2.1 and 1.3

7 The discrepancy between the answer (e.g. a mean) given by the monitoring and sampling programme and the
true value.

'® Annex V 1.3, 2.3 and 2.4
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that achievement of too rigorous precision and confidence requirements would
entail a much-increased level of monitoring for some, if not all, Member States.

Key Principal

On the other hand the actual precision and confidence levels achieved
should enable meaningful assessments of status in time and space to be
made. Member States will have to quote these levels in RBMPs and will
thus be open to scrutiny and comment by others. This should serve to
highlight any obvious deficiencies or inadequacies in the future.

The starting point for many Member States will probably be an assessment of
existing stations and samples to see what level of precision and confidence can
be achieved by those resources. It is likely that this will have to be an iterative
process with modification and revision of monitoring programmes to achieve
levels of precision and confidence that allow meaningful assessments and
classification.

It is also likely that Member States will use expert judgement to some extent in
assessing the risk of misclassification. For example in the case of a
misclassifying bodies "at risk" the persons responsible for making the decision to
implement expensive measures will clearly secure their decisions by further
assessments before implementing the measures. In the case of misclassifying
bodies as "not being at risk" there will be much local experience and expert
judgement (by water managers or public persons) to doubt the monitoring results
and assessment and look for further clarification.

Look out!:

N Guidance on the level of precision required for classification is being
p discussed by WG 2.3 Reference conditions inland surface water and WG

2.4 Typology, classification of transitional, coastal waters.

2.6 Inclusion of wetlands within the monitoring requirements of the
Directive

“Wetland ecosystems are ecologically and functionally parts 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 WFD obligations to protect and restore the status of
water. Relevant definitions are developed in CIS horizontal guidance documents
water bodies and further considered in guidance on wetlands.

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 paper on
wetlands.”
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Wetlands are not defined as a separate water category or water body type within
the Directive. There are, however, explicit references to wetlands within the
Directive’®. Wetlands could be considered as relevant under the Directive in three
contexts:

1. As part of the structure and condition of riparian zones of rivers, shore zones
of lakes and intertidal zones of transitional and coastal waters. The structure
and condition of these zones is one of the hydromorphological quality
elements specified in Annex V 1.1 - 1.2;

2. As directly dependent terrestrial ecosystems in the definition of good
groundwater quantitative status and good groundwater chemical status
(Annex V 2.1.2 and 2.3.2); and

3. For use in supplementary measures, which MSs may use where cost-
effective, to achieve the Directive’s objectives (Annex VI B vii).

"Wetlands" are defined by Articles 1.1 and 2.1 of the Ramsar Convention
(Ramsar, Iran, 1971) as shown below:

Article 1.1: ".. Wetlands are areas of marsh, fen, peatland or water, whether
natural or artificial, permanent or temporary, with water that is static or flowing,
fresh, brackish or salt, including areas of marine water the depth of which at low
tide does not exceed six metres."

Article 2.1, wetlands: "may incorporate riparian and coastal zones adjacent to
the wetlands, and islands or bodies of marine water deeper than six metres at
low tide lying within the wetlands”.

Look out!
N The inclusion of wetlands in the monitoring requirements of the Directive
p is a matter of discussion between Members States, NGOs and other
stakeholders. As a result the EEB and WWF prepared a draft paper
regarding wetlands and WFD. It was presented at the Strategic Co-
ordination Group (SCG) (30.09.02 - 01.10.02) meeting in order to
determine what actions are required. At this meeting it was agreed that
the SCG should take the issue of wetlands under the umbrella of the CIS
and to prepare a ‘horizontal guidance’ within 2003.

2.7 Surveillance monitoring of surface waters

2.7.1 Objectives and timing

The objectives®® of surveillance monitoring of surface waters are to provide
information for:

» Supplementing and validating the impact assessment procedure detailed in
Annex Il;

» The efficient and effective design of future monitoring programmes;

A\

The assessment of long term changes in natural conditions; and

» The assessment of long term changes resulting from widespread
anthropogenic activity.

"% 6.g. Article 1(a), Preamble (8), (23)

% Annex V.1.3.1
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The results of such monitoring should be reviewed and used, in combination with
the impact assessment procedure described in Annex Il, to determine
requirements for monitoring programmes in the current and subsequent River
Basin Management Plans (RBMP).

As has already been described there will be no information arising from
surveillance monitoring for the first risk assessment undertaken under Article 5 —
monitoring programmes have to be operational by December 2006, and the first
Article 5 characterisation/risk assessment completed by December 2004.
However, any existing monitoring data should be used in the assessment. Many
countries have already established extensive monitoring programmes.

Surveillance monitoring has to be undertaken for at least a period of one year
during the period of a RBMP. The deadline for the first RBMP is 22 December
2009. The monitoring programmes must start by 22 December 2006. The first
results will be needed for the first draft RBMP to be published at the end of
2008%', and then for the finalised RBMPs at the end of 2009. These plans must
include status maps.

2.7.2 Selection of monitoring points

The Directive requires that sufficient water bodies should be included in the
surveillance monitoring programme to provide an assessment of the overall
surface water status within each catchment and sub-catchment within the river
basin district. This would imply that more water bodies would have to be
monitored in a heterogeneous river basin district in terms of types of water body
characteristics and anthropogenic pressures than in a more homogenous
catchment. In both cases a statistically representative sub sample would be
adequate. A good example of representative sub sampling is in some Nordic lake
monitoring programmes where only relatively few of the many thousands of lakes
are monitored and directly assessed. The results from the ‘few’ lakes are then
extrapolated to the whole ‘population’ of lakes being assessed.

If there is low confidence in the Annex Il risk assessments (e.g. because of
limited existing monitoring data), more surveillance monitoring will be required
initially to supplement and validate the assessments than will be the case where
existing information is extensive

Surveillance monitoring may also initially need to be more extensive in terms of
water bodies included, monitoring stations within bodies and the range of quality
elements. This is because:

» of the probable lack of appropriate existing monitoring information and data;

» the Directive requires Member States to consider a different range of quality
elements and a different range of pressures than have previous Directives.

Member States may also wish or have the need to (depending on the amount of
existing information and the confidence in the first Annex Il risk assessments)
undertake surveillance monitoring each year, at least during the first three years
(2006-2008).

For subsequent surveillance monitoring programmes the same principles,
outlined above, of validating the risk assessment (which may well have changed)
etc, should be used to develop the programme but, depending on the additional
information provided from the other monitoring programmes, such as the

2 Article 14.1.c
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operational monitoring programmes, the extent of the surveillance monitoring
programme will change with time.

Annex Il risk assessments are to identify those water bodies at risk of failing
EQOs. If confidence in the identification of water bodies at risk is still low after
both the Annex Il risk assessments and their supplementation and validation
using surveillance monitoring data, bodies that are actually not at risk should be
assumed to be at risk. Consequently, a larger operational monitoring network will
be required than would be the case if water bodies at risk and not at risk were
more reliably differentiated by the risk assessments.

Key Question

For risk assessments, and therefore surveillance monitoring what is the
acceptable risk of a body being described as not at risk of failing the
objectives when it is in fact at risk of such a failure?

The Directive also stipulates that monitoring should be carried out at points
where:

» The rate of water flow is significant within the river basin district as a whole;
including points on large rivers where the catchment is greater than 2 500
km?;

» The volume of water present is significant within the river basin district,
including large lakes and reservoirs;

» Significant bodies of water cross a Member State boundary;

» Sites are identified under the Information Exchange Decision 77/795/EEC;
and,

» At such other sites as are required to estimate the pollutant load which is
transferred across Member States boundaries, and which is transferred into
the marine environment.

The size typology given in Annex Il (System A) implies that rivers with catchment
areas greater than 10 km? and (b) lakes greater than 0.5 km? in surface area are
water bodies that fall under the requirements of the Directive and might need to
be included within the water status assessment and monitoring. Surface waters
below the System A typology size thresholds could be Protected Areas, be
important to the ecology of the river basin as a whole (e.g. important spawning
and breeding grounds), or be subject to pressures that have significant
consequences elsewhere in the river basin district. In the System B typology no
such size limits are implied, though the typology used must achieve at least the
same degree of differentiation as would be achieved using System A. Member
States may thus wish or need to include small water bodies within the monitoring
and assessment requirements of the Directive.

In practice Member States will determine the size of water body that needs to be
included in monitoring programmes. It will depend on the nature (natural and
anthropogenic) of each River Basin District being characterised and the
attainment of the objective to obtain a coherent and comprehensive overview of
water status within the River Basin District.

Look out!
N The horizontal guidance on water bodies (see section 3) indicates that
> Member States have flexibility to decide whether the purposes of the
Directive, which apply to all surface waters, can be achieved without the
identification of every minor but discrete element of surface water as a

water body.
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Surveillance monitoring is also required to provide information on long-term
natural changes and long-term changes resulting from widespread anthropogenic
activity. Information on the first will be important if such changes are likely to
affect reference conditions. Monitoring for long-term natural changes is likely to
be focused on high and maybe good status water bodies. This is because such
changes (possibly relatively small and gradual) are more likely to be detectable in
the absence of the impact of anthropogenic activities which may mask natural
changes. In terms of changes resulting from widespread anthropogenic activity,
monitoring will be important to determine or confirm the impact of, for example,
long range transport and deposition of pollutants from the atmosphere. If this is
likely to lead to a risk of water bodies deteriorating in status (any status level
down to poor) then those water bodies or groups of bodies will have to be
included in operational monitoring programmes.

The first surveillance programme should also seek to establish a quantitative
baseline for future assessments of long-term natural or anthropogenically
induced changes, and also against which reductions in pollution from Priority
Substances (PH), and cessation and phasing out of emissions of Priority
Hazardous Substances (PHS) will be judged. This will be important in
supplementing and validating the assessment of whether water bodies are at risk
of failing Article 4 EQOs? or not.

The EAF Expert Group on the Analysis and Monitoring of
Priority Substances will also be considering the assessment
of compliance of PS and PHS in terms of the WFD.

2.7.3 Selection of quality elements

For surveillance monitoring, Member States must monitor at least for a period of
a year parameters indicative of all biological, hydromorphological and general
physico-chemical quality elements. The relevant quality elements for each type of
water are given in Annex V.1.1. Thus for rivers, the biological parameters chosen
to be indicative of the status of each biological element such as the aquatic flora,
macro-invertebrates and fish must be monitored for. For example, in the case of
the aquatic flora, the parameters might be presence or absence of indicator
species or the population structure. The Directive indicates that monitoring of the
biological quality elements must be at an appropriate taxonomic level to achieve
adequate confidence and precision in the classification of the quality elements.
This applies equally to the three types of surface water monitoring.

Those priority list substances discharged into the river basin or sub-basins must
be monitored. Other pollutants23 also need to be monitored if they are
discharged in significant quantities in the river basin or sub-basin. No definition of
‘significance’ is given but quantities that could compromise the achievement of
one of the Directive’s objectives are clearly significant, and as examples, one
might assume that a discharge that impacted a Protected Area, or caused
exceedence of any national standard set under Annex V 1.2.6 of the Directive or
caused a biological or ecotoxicological effect in a water body would be expected
to be significant.

A structured approach should be used to inform the process of selecting which
chemical should be monitored for in the surveillance monitoring programme. This
should be based on a combination of knowledge of use patterns (quantity and

2 Article 4.1.a.i and 4.1.a.iv

% Annex Vill
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locations), pathways for inputs (diffuse and/or point source) and existing
information on potential ecological impacts. This is a basis for the risk
assessment required under Annex Il of the Directive.

Additionally the selection should be informed by information on the ecological
status where indications of toxic impacts are found or from ecotoxicological
evidence. This will help to identify situations where unknown chemicals are
entering the environment which need investigative monitoring.

Further guidance on the selection of chemicals is being provided by the
IMPRESS working group.

In the case of transboundary river basins, pollution may originate from sources
which cannot be identified by the Member State. For example, it may originate
from a country not covered by the requirements of the WFD. In these cases there
would be no Annex Il assessments on which to base the monitoring (unless the
effects of the pollution have been detected through existing monitoring
programmes). For this reason, a Member State might decide to monitor
parameters indicative of all priority substances and all other relevant pollutants at
a selection of surveillance sites established to detect possible transboundary
pollution problems. In addition, Member States may suitably decide to monitor for
all priority substances and other relevant pollutants during the first year of
surveillance, especially in the case of transboundary water bodies or pollutants
with long-range mobility.

2.8 Operational monitoring of surface waters

2.8.1 Objectives
The objectives of operational monitoring® are to:

» Establish the status of those bodies identified as being at risk of failing to
meet their environmental objectives, and

» Assess any changes in the status of such bodies resulting from the
programmes of measures.

Operational monitoring (or in some cases investigative monitoring) will be used to
establish or confirm the status of bodies thought to be at risk. Therefore, it is
operational monitoring that will produce the environmental quality ratios used for
status classification for those water bodies included in operational monitoring. It is
highly focused on parameters indicative of the quality elements most sensitive to
the pressures to which the water body or bodies are subject

Key Question

For operational monitoring, what is the acceptable level of risk of a body
being wrongly classified?

The answer partly depends on what action is likely to be required if the objective
is failed. Expensive measures would require higher certainty of failure to obtain
EQOs to justify them than would low cost measures. Because the implications of
misclassification could be serious for water users, there should be a high level of
confidence in the estimates produced from operational monitoring data. In some
cases failing objectives can be serious for water users, but in many cases

% Annex V.1.3.2
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implementation of unnecessary measures have more serious consequences for
the community and therefore it is important to judge whether or not a water body
is fulfilling its objectives.

Thus the required confidence in establishing the status of a water body will be
highest where the implications of a misclassification to below good status are
high with costs potentially being wrongly imposed on a water user. Similarly there
needs to be high confidence in ensuring that water bodies of less than good
status are not misclassified as good. In short a high level of confidence will be
required close to the boundary of good/moderate status.

The more water bodies identified as being at risk of failing to achieve an
environmental objective, the more operational monitoring will be required. Put
more accurately: the more significant pressures there are upon the water
environment, the more monitoring will be required to provide the information for
managing those pressures. Generally it should be easier to achieve high levels of
confidence in status classification where the pressure is very high and well
identified, than at sites that lie close to the good/moderate status boundary.

Look out!

N Outputs from the Working Group on Pressures and Impacts will influence
P the monitoring programmes for environmental pressures such as the

Priority Substances.

2.8.2 Selection of monitoring sites

Operational monitoring has to be undertaken for all water bodies that have been
identified, by the review of the environmental impact of human activities (Annex
II) and/or from the results of the surveillance monitoring, as being at risk of failing
the relevant environmental objectives under Article 4. Monitoring must also be
carried out for all bodies into which priority substances are discharged. This
implies that monitoring in all such bodies will not necessarily be required as the
Directive allows similar® water bodies to be grouped and representatively
monitored.

In addition, monitoring sites for those priority list substances with environmental
quality standards should be selected according to the requirements of the
legislation establishing the standards.

The Directive gives further guidance on the selection of monitoring sites for other
water bodies and those receiving discharges of priority list substances without
specific guidance in legislation. The guidance differentiates between bodies at
risk (of failing EOs) from significant point source, diffuse source and
hydromorphological pressures. The number of monitoring stations selected
needs to be sufficient to assess the magnitude and impact of the three specified
pressures:

In terms of all significant pressures more than one station per water body may be
required to do this.

In cases where a body of water is subject to more than one point source, stations
may be selected to represent the magnitude and impact of the sources as a
whole. In theory, it may sometimes be sufficient to have no monitoring points in a
body where information from adjacent similar bodies, for example, allows an
adequate assessment of the magnitude and impact of the point source. The
confidence in any judgement of ‘sufficiency’ must be set out in the RBMP.

% For example, in terms of type, pressures to which they are subject and sensitivity to those pressures.
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In terms of diffuse sources and hydromorphological pressures, stations may be
required in a number of those water bodies at risk.

For diffuse sources, the selected water bodies need to be representative of the
relative risks of the occurrence of the diffuse source pressures, and of the relative
risks of the failure to achieve good surface water status. However, in selecting
the representative water bodies for operational monitoring it should be taken into
account that water bodies can only be grouped, for example, where the
ecological conditions are similar or almost similar in terms of the magnitude and
type pressure as well as in terms of hydrological and biological conditions such
as retention time and food web structure. In all cases grouping must be
technically or scientifically justifiable.

For hydromorphological pressures, the selected water bodies should be
indicative of the overall impact of the pressure to which all the bodies are subject.

If only one source of pollutant is present in a water body included in the
operational monitoring programme, the monitoring station should be selected
according to what is judged to be the most sensitive location. If there are several
sources of pollution or other pressures, it might be desirable or necessary (from
the management perspective) for the operational monitoring system to be able to
discriminate between the different pressures and sources. This could, for
example, help in the apportionment of reduction measures relative to the impact
of the pressures. Thus more than one monitoring station and different quality
elements might be considered. It should also be noted that in many cases it will
not be possible to measure the impact of each source of pressure, and that the
impact of groups of pressures will have to be considered.

2.8.3 Selection of quality elements

For operational monitoring, Member States are required to monitor for those
biological and hydromorphological quality elements most sensitive to the
pressures to which the body or bodies are subject. For example, if organic
pollution is a significant pressure on a river then benthic invertebrates might be
the most sensitive and appropriate indicator of that pressure. Thus in the
absence of other pressures, aquatic flora and fish populations may not need to
be monitored in those bodies of water. However, the monitoring and assessment
system must still be based on the concept of ecological status and not just reflect
degrees of organic pollution without comparison to the appropriate reference
conditions. This is because its ecological status must be defined.

As discussed in section 3, the use of non-biological indicators for estimating the
condition of a biological quality element may complement the use of biological
indicators but it cannot replace it. This does not exclude the use of non-biological
indicators (such as physicochemical parameters) when it is operationally
appropriate, for example when measures to reduce pressures (e.g. discharges
from Urban Waste Water Treatment Works) are related to specific
physicochemical parameters (e.g. total organic carbon, BOD or nutrients). In this
case it might be appropriate to monitor non-biological indicators and biological
indicators (e.g. macrozoobenthos) at different frequencies with the results from
the physicochemical monitoring being periodically validated by the results of the
biological monitoring. This would be necessary because non-biological indicators
cannot be relied on without checking their inference using biological indicators
because we do not have perfect knowledge of cause-effect relationships,
pressures, the effects of pressure combinations etc.

If a body is not identified as being at risk because of discharges of priority
substances or other pollutants, no operational monitoring for these substances is
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required. A pollutant is defined® as ‘any substance liable to cause pollution in
particular those listed in Annex VIII'. As such nutrients and substances that have
an unfavourable influence on oxygen balance must also be considered as well as
metals and organic micropollutants. Operational monitoring must use parameters
relevant to the assessment of the effects of the pressures placing the body at
risk.

2.9 Investigative monitoring

Investigative monitoring? may also be required in specified cases. These are
given as:

» where the reason for any exceedences (of Environmental Objectives) is
unknown;

» where surveillance monitoring indicates that the objectives set under Article 4
for a body of water are not likely to be achieved and operational monitoring
has not already been established, in order to ascertain the causes of a water
body or water bodies failing to achieve the environmental objectives; or

» to ascertain the magnitude and impacts of accidental pollution.

The results of the monitoring would then be used to inform the establishment of a
programme of measures for the achievement of the environmental objectives and
specific measures necessary to remedy the effects of accidental pollution.

Investigative monitoring will thus be designed to the specific case or problem
being investigated. In some cases it will be more intensive in terms of monitoring
frequencies and focused on particular water bodies or parts of water bodies, and
on relevant quality elements. Ecotoxicological monitoring and assessments
methods would in some cases be appropriate for investigative monitoring.

Investigative monitoring might also include alarm or early warning monitoring, for
example, for the protection of drinking water intakes against accidental pollution.
This type of monitoring could be considered as part of the programmes of
measures required by Article 11.3.1 and could include continuous or semi-
continuous measurements of a few chemical (such as dissolved oxygen) and/or
biological (such as fish) determinands. Such monitors are used on the River
Rhine, for example.

Information on the use of bioassays to support
implementation of the Directive is provided in the document:
“The potential role of bioassays in meeting the monitoring
needs of the Water Framework Directive” <
http://forum.europa.eu.int/Members/irc/env/wfd/library?l=/work
ing_groups/wg_2_monitoring/factsheets_monitoring/bioassay
s >.

2.10 Frequency of monitoring for surface waters

2.10.1 General aspects

Some determinands and quality elements will be very variable (natural,
anthropogenically caused and variability due to sampling error) in particular water

% Article 2.31

7 Annex V.1.3.3
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bodies. A lot of monitoring in terms of numbers of sites and frequency of
monitoring might thus be required to obtain high or sufficient levels of confidence
and precision in a water body’s status. There will of course be a cost implication
for Member States for the required monitoring. It is, likely, therefore that the
levels of confidence and precision achievable will be balanced against the costs,
i.e. an assessment of the cost-effectiveness of the monitoring programme may be
undertaken. In short the provision of reliable information from monitoring
programmes will allow measures to be effectively and efficiently targeted.

The actual confidence and precision achieved by monitoring at any particular
monitoring site will depend partly on the variability (both natural and resulting
from anthropogenic activities) of the determinand being measured, and the
frequency of monitoring. Member States are able to target their monitoring to
particular times of year to take into account variability due to seasonal factors. An
example would be the sampling for nutrients in marine waters in winter when
uptake by biota is at its minimum. Seasonal sampling to reflect seasonal human
pressures is also permitted.

Thus the Directive allows Member States to tailor their monitoring frequencies
according to the conditions and variability within their own waters. These are
likely to differ greatly from determinand to determinand, from water body type to
water body type, from area to area and from country to country, recognising that
a frequency adequate in one country may not be so in another. However, the key
is to ensure that a reliable assessment of the status of all water bodies can be
achieved, and the reliability of that assessment in terms of confidence and
precision must be provided. The latter will have to be published in RBMPs and
will, therefore, be open to review and scrutiny by other experts, members of the
public and the Commission.

As already described, lower monitoring frequencies and on some occasions even
no monitoring may be justified when monitoring reveals/has revealed that
concentrations of substances are below detection limits, declining or stable and
there is no obvious risk of increase. An increase will not be likely for instance
when the substance is not used in catchment and there is no atmospheric
deposition. This corresponds with the thoughts to the principles used by
OSPAR/HELCOM in their monitoring and assessment programmes

The minimum monitoring frequencies quoted in the Directive?® may also not be
adequate or realistic for transitional and coastal waters. There will generally be a
lower level of confidence in most marine systems because of the much higher
natural variability and heterogeneity. Natural variability can be reduced by
targeting monitoring to specific seasons such as measuring nutrient
concentrations in transitional and coastal waters during winter. Similarly the
OSPAR guidelines for the monitoring of biota help programme managers to
reduce variability by avoiding the spawning season, sampling pre-spawning for a
worst-case scenario etc.

2.10.2 Surveillance monitoring

Surveillance monitoring must be carried out for each monitoring site for a period
of one year during the period covered by a RBMP for parameters indicative of all
biological quality elements, all hydromorphological quality elements and all
general physicochemical quality elements. Annex V? provides tabulated
guidelines in terms of the minimum monitoring frequencies for all the quality
elements. The suggested minimum frequencies are generally lower than currently

% Annex V.1.3.4
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applied in some countries. More frequent samples will be necessary to obtain
sufficient precision in supplementing and validating Annex |l assessments in
many cases, for example phytoplankton and nutrients in lakes. Less frequent
samples for the general physicochemical quality elements are permissible if
technically justified and based on expert judgement. In addition not all quality
elements need to be monitored during the same year, there can be phased
monitoring from year to year as long as all are monitored at least once over a
year during the lifetime of the RBMP.

There is also an additional clause in Annex V that allows Member States to only
undertake surveillance monitoring in specific water bodies once every three river
basin management plans (RBMPs) (i.e. once in 18 years) when that body has
reached good status and when there is no evidence that impacts on that body
have changed.

An objective of surveillance monitoring is to assess the long term changes in
natural conditions and long term changes resulting from widespread
anthropogenic activity. The minimum frequencies given in the Directive may not
be adequate to achieve an acceptable level of confidence and precision in this
assessment and it may be necessary to increase the frequencies of at least some
surveillance monitoring parameters and monitor more than once every sixth year
at those surveillance sites designed to detect long-term changes.

2.10.3 Operational monitoring

In terms of operational monitoring Member States are required to determine
monitoring frequencies that will provide a reliable assessment of the status of the
relevant quality element. The same guidance given on minimum monitoring
frequencies for surveillance monitoring is also used for operational monitoring.
Again more frequent monitoring will mostly likely be necessary in many cases,
but also less frequent monitoring is justified when based on technical knowledge
and expert judgement.

The statistical interpretation of results from monitoring is an important topic to
ensure a reliable assessment of status etc. The way data arising from traditional
sampling programmes (e.g. regular monthly sampling) and from more targeted
sampling, as might be used in operational monitoring, must be treated
appropriately. These statistical issues are discussed in more detail in the Tool
Box, chapter 5.

Member States can also amend their operational monitoring programmes
(particularly the monitoring frequency) during the duration of a RBMP where an
impact is found not to be significant or the relevant pressure is removed, and the
ecological status is no longer less than good.

2.10.4 Summary

In summary, sampling frequencies for surveillance and operational monitoring
should be critically assessed in terms of the confidence in the estimates they will
provide. For example, Member States may have to undertake additional
surveillance monitoring at least during the first 3 years from 2006 to 2008. Also it
may be that data needs to be gathered in every year of subsequent RBMP
periods in order to get enough to meet adequate confidence targets in assessing
compliance with monitoring objectives and associated Environmental Objectives.
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2.11 Monitoring for Protected Areas

There are additional monitoring requirements for protected areas®. Protected
Areas include bodies of surface water and groundwater used for the abstraction
of drinking water and habitat and species protection areas identified under the
Birds Directive or the Habitats Directive. Thus for the former areas monitoring
sites must be designated in bodies of surface water which provide more than 100
m® a day as an average. For groundwater there appear to be no additional
monitoring requirements.

In terms of drinking water protected areas, all priority list substances discharged
into the water body and all other substances discharged in significant quantities
which could affect the status of the body of water and which are included in the
requirements of the Drinking Water Directive should be monitored.

In other words, the monitoring requirements appear to be the same as for other
water bodies at risk, except that grouping may not usually be permitted if the
body supplies more than 100 m* per day. There may be special cases where
there is a high number of small mosaic groundwater body types where grouping
may be permiited. One of the objectives for Drinking Water Protected Areas is to
aim to prevent deterioration in quality in order to reduce the level of purification
treatment required. This objective was added to the Directive after the Annex V
requirements had been effectively finalised. This means that there are no explicit
monitoring requirements designed to provide information for the purposes of
assessing and securing achievement of this Protected Area objective. The
provisions quoted above do not cover it because they focus on risks to status
rather than risks to the relevant quality parameters.

Monitoring frequencies are also given for certain Drinking Water Protected
Areas®' and relate to the size of the population that the Protected Area serves —
the greater the population the greater the frequency.

In terms of habitat and species protection areas, bodies of water forming these
areas must be included in operational monitoring if they are identified (by the
Annex Il risk assessment and surveillance monitoring) as being at risk of not
meeting their environmental objectives. Monitoring must be carried out to assess
the magnitude and impact of all relevant significant pressures on these bodies,
and where necessary, to assess changes in the status of such bodies resulting
from the programmes of measures. Monitoring should also continue until the
areas satisfy the water-related requirements of the legislation under which they
are designated and met their objectives under Article 4.

Additional monitoring is required for drinking water abstraction
points and habitat and species protection areas. However the
register or registers of protected areas also includes areas
designated as bathing waters under Directive 76/160/EEC, as
vulnerable zones under Directive 91/676/EEC and areas as sensitive
under Directive 91/271/EEC. These latter Directives also have
monitoring and reporting requirements. The EAF on Reporting is
considering not only the reporting required under the WFD but also
existing reporting requirements with the aim of ‘streamlining’ the
reporting process. The Working Group on Monitoring also
recommends that ways of integrating, rationalising and streamlining
the monitoring requirements under the other Directives should also
be considered in future work that might revise this draft guidance

* Annex V.1.3.5
3" Annex V.1.3.5
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document.

2.12 Other requirements for surface water monitoring

2.12.1 Reference conditions

Member States have the opportunity of establishing reference conditions based
on existing high status water bodies where they still exist. In this case monitoring
will be required to define the values of the biological quality elements. Type-
specific hydromorphological and physicochemical conditions have also to be
established for each type at high ecological status. Reference conditions can also
be derived from modelling approaches. These could utilise data from existing
water bodies in which the relevant quality element is subject to no more than very
minor anthropogenic disturbance. As high status is the anchor point for the
classification of ecological status, it would be expected that the results from the
monitoring would have a high level of confidence and precision. In particular, the
natural variability (e.g. diurnal, monthly, seasonal and inter-annual) of the quality
elements needs to be quantified and understood if the impact of anthropogenic
pressures on water bodies of lesser status is to be determined. Thus more
stations per water body and a higher sampling frequency per station over a
number of years may be required.

It should also be noted that the errors in reference conditions and in estimates of
the actual conditions will sum. Making sure the errors in the reference conditions
are small will be beneficial only if the errors in the estimates of current conditions
are not large.

In addition, reference stations, for which there are long time series of data, which
indicate stable conditions under the present conditions, may not need high
sampling frequencies.

There are linkages here with Working Groups 2.3 on reference conditions
for inland surface waters (REFCOND) and 2.4 on typology and classification
of transitional and coastal waters. Thus this subsection may be modified to
reflect conclusions reached by these other groups.

2.12.2 Intercalibration

Annex V.1.4.1 deals with the comparability of biological monitoring results and
the intercalibration exercise between countries. Monitoring of the biological
quality elements will be undertaken at those sites included in an intercalibration
network. The network will consist of sites selected from a range of surface water
body types present within each ecoregion. The sites shall be selected by expert
judgement based on joint inspections and all other available information. A
Member State’s monitoring and assessment system will also be applied to the
appropriate identified sites and water bodies in one or more other Member
States. It would be valuable also to intercalibrate other monitoring results and
methodologies.

The results from the monitoring of the biological quality elements will then be
formulated as Ecological Quality Ratios (EQRs) for the purpose of classification
and comparison with the results from other appropriate Member States.

It has been proposed in the Intercalibration working group 2.5, and supported by
different Member States, that monitoring methods of the different Member States
sharing the same natural water body should undertake measurements
simultaneously, to permit a real comparison of the assessment of good status.
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The intercalibration exercise is intended to be a one-off exercise and should be
completed within 5.5 years of the entry into force of the Directive (22 June 2006).

Look out! However, it has been proposed in the Intercalibration group,
N and supported by different Member States, that the intercalibration
p exercise should be repeated. An intercalibration exercise will also be

required once the Accession countries have joined the EU. This will by
necessity involve at least some of the existing EU Member States.

Its purpose is to define the boundary between high and good and between good
and moderate status. The achievement of good status is one of the major
Environmental Objectives of the Directive and hence its level will determine how
many water bodies require measures to be applied to achieve good status. The
definition of this boundary is thus a crucial aspect of the implementation of the
Directive.

It is stated that at least two sites corresponding to the boundary between good
and high status and two sites corresponding to the boundary between good and
moderate status should be selected for an intercalibration network for each water
body type within each ecoregion. In practise, because of the natural variability
between the same types of water bodies, the number of sites may have to be
much larger to be able to define the borderlines between the status groups and
the variability of this borderline.

Key issue

The issues surrounding the intercalibration exercise are being discussed
with Working Group 2.5 on intercalibration. Thus this subsection may be
modified to reflect conclusions reached by this other group.

2.12.3 Heavily Modified and Artificial Water Bodies

According to the WFD, the biological status of surface water is to be assessed
using the elements phytoplankton, other aquatic flora, macroinvertebrates and
fish fauna. It is suggested that the preliminary assessments of ecological status
should be based on the most sensitive quality elements with respect to the
existing physical alterations. Effects resulting from other impacts (e.g. toxic
effects on macroinvertebrates, eutrophication concerning macrophytes) should
be excluded as far as possible. Some suggestions on the suitability of biological
elements as indicators for physical alterations can be made:

» Benthic invertebrate fauna and fish are the most relevant groups for the
assessment of hydropower generation impacts;

» Long distance migrating fish species can serve as a criterion for the
assessment of disruption in river continuum;

» Macrophytes are good indicators of changes in flow downstream of reservoirs
as well as for the assessment of regulated lakes because they are sensitive
to water level fluctuation; and,

» For linear physical alterations such as flood works, benthic invertebrate fauna
and macrophytes/phytobenthos are most appropriate indicators.

Annex VI of the guidance document provides an overview of the key issues for
each water body and should be referred to for more details.

Key issue

The issues surrounding the heavily modified water bodies are covered by
Working Group 2.2. Thus this subsection may be modified to reflect
conclusions reached by this other group.
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2.12.4 Standards for monitoring of surface water quality elements

The Directive also indicates that the monitoring of type parameters for surface
waters should conform to appropriate international standards (such as those
developed by CEN and ISO) which should ensure the provision of data of an
equivalent scientific quality and comparability.

It is recommended that appropriate standards are developed
as a matter of priority and urgency for those aspects of
monitoring for which there are no internationally agreed
standards or techniques/methods

The use and development of standards and quality assurance in sampling and
laboratory work is further elaborated in Chapter 5.

2.13 Monitoring of groundwater

The Water Framework Directive requires the establishment of monitoring
programmes covering groundwater quantitative status, chemical status®* and the
assessment of significant, long-term pollutant trends resulting from human
activity®® by 22 December 2006 at the latest. The programmes must also provide
for any additional monitoring requirements relevant to Protected Areas. The
programmes must provide the information necessary to validate the Annex Il risk
assessment procedure and to assess the achievement of the Directive’s
objectives for groundwater. The relevant objectives are:

» To prevent deterioration in the status of all bodies of groundwater [Article
4.1(b)()];
» To prevent or limit the input of pollutants into groundwater [Article 4.1(b)(i)];

» To protect, enhance and restore all bodies of groundwater and ensure a
balance between abstraction and recharge with the aim of achieving good
groundwater status [Article 4.1(b)(ii)];

» To reverse any significant and sustained upward trend in the concentration of
any pollutant in groundwater in order to progressively reduce pollution of
groundwater [Article 4.1(b)(iii)];

» To achieve compliance with any standards and objectives for Protected Areas
[Article 4.1(c)]. Relevant Protected Areas include areas designated for the
abstraction of water intended for human consumption under Article 7
(Drinking Water Protected Areas); Nitrate Vulnerable Zones established
under Directive 91/676/EEC; and areas designated for the protection of
habitats and species in which the status of water is an important factor in their
protection;

Key principle

The monitoring programmes must provide the information necessary to
assess whether the Directive’s environmental objectives will be achieved.
This means that a clear understanding of the environmental conditions
required for the achievement of the objectives, and of how these could be
affected by human activities, is essential to the design of effective
monitoring programmes.

2 Article 8

3 Annex V
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Look Out!

The Article 17 Daughter Directive may establish additional criteria
for the assessment of groundwater status. This guidance may need
to be updated once such criteria have been established.

Look Out!

The Article 17 Daughter Directive is expected to establish criteria
for the identification of significant and sustained upward trends.
Until such criteria have been established, Member States must
decide whether a trend in pollutant concentrations is significant and
sustained according to their own criteria. In developing such criteria,
Member States should take into account the objective to
progressively reduce pollution of groundwater [Article 4.1(b)(iii)].

The monitoring programmes should be designed on the basis of the results of the
Annex 1I? characterisation and risk assessment procedure. Guidance on
characterisation and risk assessment for bodies and groups of bodies of
groundwater can be found in the documents prepared by CIS Working Group 2.1
IMPRESS. The results of the assessments should provide the necessary
information on, and understanding of, the groundwater system and the potential
effects of human activities on it with which to design the monitoring programmes.
In particular, monitoring programme design will require:

» Estimated boundaries of all bodies of groundwater.

» Information on the natural characteristics, and a conceptual understanding, of
all bodies or groups of bodies of groundwater.

» Information on how bodies may be grouped because of similar
hydrogeological characteristics and therefore similar responses to the
identified pressures.

» ldentification of those bodies, or groups of bodies, of groundwater at risk of
failing to achieve Directive's objectives, including the reasons why those are
considered to be at risk.

» Information on (a) the level of confidence in the risk assessments (e.g. in the
conceptual understanding of the groundwater system, the identification of
pressures, etc), and (b) what monitoring data would be required to validate
the risk assessments.

To ensure the targeted and cost-effective development of the groundwater
monitoring programmes, this information and understanding should serve as the
basis for identifying (see Figure 2.3):

» The bodies, or groups of bodies relevant to each monitoring programme;
» The appropriate monitoring sites in those bodies, or groups of bodies;

» The appropriate parameters for monitoring at each site; and

» The monitoring frequencies for those parameters at each site

Figure 2.3 The basic information necessary for the design of groundwater
monitoring programmes
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Annex Il Characterisation and risk assessment

Relevant objectives for body of
groundwater, or group of bodies

Characteristics of body of ¢
groundwater, or group of bodie Identification of significant

pressures on body of
groundwater, or group of bodies

Understanding, or conceptual l

maodel, of groundwater system

Assessment of risks to
objectives for body of
groundwater, or group of bodies

Design of monitoring programmes

Selection of bodies, or Selection of relevant Selection of relevant Selection of relevant
groups of bodies Lo sites for monitaring in Lo paramsters for each frequency for each
relevant to each each relevant body, or selscted site monitored parameter

monitaring programme group of hodies

The Directive sets out its requirements for the different groundwater monitoring
programmes in Annex V (2.2 and 2.4). The monitoring programmes must include:

A ‘groundwater level monitoring’ network to supplement and validate the Annex Il
characterisation and risk assessment procedure with respect to risks of failing to
achieve good groundwater quantitative status in all bodies or groups of bodies of
groundwater. Good groundwater quantitative status requires that: (a) the
available groundwater resource for the body as a whole is not exceeded by the
long-term annual average rate of abstraction; (b) abstractions and other
anthropogenic alterations to groundwater levels have not caused, and are not
such as will cause, significant diminution in the status of associated surface water
bodies or significant damage to directly dependent terrestrial ecosystems; and (c)
anthropogenic alterations to flow direction have not caused, and are not likely to
cause, saltwater or other intrusions.

A ‘surveillance monitoring’ network to: (a) supplement and validate the Annex I
characterisation and risk assessment procedure with respect to risks of failing to
achieve good groundwater chemical status; (b) establish the status of all
groundwater bodies, or groups of bodies, determined as not being at risk on the
basis of the risk assessments; and (c) provide information for use in the
assessment of long term trends in natural conditions and in pollutant
concentrations resulting from human activity. Surveillance monitoring should be
undertaken in each plan period and to the extent necessary to adequately
supplement and validate the risk assessment procedure for each body or group
of bodies of groundwater. The programmes should be operational from the
beginning of the plan period where necessary to provide information for the
design of the operational monitoring programmes, and may operate for the
duration of the planning period if required. The programmes should be designed
to help ensure that all significant risks to the achievement of the Directive’'s
objectives have been identified. Where confidence in the Annex Il risk
assessments is inadequate, parameters indicative of pressures from human
activities, which may be affecting bodies of groundwater but which have not been
identified as causing a risk to the objectives, should be included in the
surveillance monitoring programmes in order to supplement and validate the risk
assessments.
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Look Out!

No minimum duration for the surveillance programme is
specified. For the first river basin planning period, Member
States that already have extensive groundwater monitoring
networks may only need a short period of surveillance
monitoring to help design their operational monitoring
programmes whereas Member States whose existing networks
are more limited may require more information from surveillance
programmes before the design of their operational programmes
can be completed.

Look Out!
N Surveillance monitoring is only specified in the Directive for
~ bodies at risk or which cross a boundary between Member
States. However, to adequately supplement and validate the
Annex |l risk assessment procedure, validation monitoring will
also be needed for bodies, or groups of bodies, not identified as
being at risk. The amount and frequency of monitoring
undertaken for these bodies, or groups of bodies, must be
sufficient to enable Member States to be adequately confident

that the bodies are at good status and that there are no
significant and sustained upward trends.

An ‘operational monitoring’ network to: (a) establish the status of all groundwater
bodies, or groups of bodies, determined as being at risk; and (b) establish the
presence of significant and sustained upward trends in the concentration of any
pollutant. Operational monitoring has to be carried out for the periods between
surveillance monitoring. In contrast to surveillance monitoring, operational
monitoring is highly focused on assessing the specific, identified risks to the
achievement of the Directive’s objectives.

The results of monitoring must be used to estimate the chemical and quantitative
status of bodies of groundwater. Colour-coded maps>* of the status of bodies of
groundwater, or groups of bodies, and an indication on the maps of which bodies
are subject to a significant and sustained upward trend in pollutant concentrations
and in which bodies such trends have been reversed must be included in the
draft river basin management plans and in the finalised river basin management
plans. The first of these plans must be published by 22 December 2008* and 22
December 2009 respectively. The results of monitoring should also assist in
designing programmes of measures, testing the effectiveness of these measures
and informing the setting of objectives. Later on monitoring results should be
used in the reviews of the Annex Il risk assessment procedure, the first of which
must be complete by 22 December 2013.

Look Out!

For many Member States, the estimates of groundwater body
status included in the first draft river basin management plans at the
end of 2008 will have to be based more on surveillance monitoring
results and less on operational monitoring data than will be the case
in the finalised plan published at the end of 2009 and in subsequent
river basin management plans. Accordingly, the confidence in the
status classifications included in the first plan may be lower than will
be the case in subsequent plans. Member States must report the
confidence and precision achieved in the results of monitoring in

each plan.
* Annex V 2.5
% Article 14
% Article 15
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The detailed purposes of, and requirements for, each of the groundwater
monitoring programmes are discussed in Chapter 4. Chapter 5.3 contains a
toolbox of good practice examples illustrating how the guidelines could be
implemented. The tools developed by CIS 2.8, Statistical aspects of groundwater
trends and aggregation of monitoring results, should also be taken into account
when designing the monitoring programmes.
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3 What Quality Elements should be
monitored for Surface Waters?

The following sections provide guidance on the appropriate selection of quality
elements and parameters for rivers, lakes, transitional waters and coastal waters
to support the implementation of the WFD. The selection of quality elements has
been based primarily on Annex V.1.1 and Annex V.1.2 of the WFD. Guidance on
the selection of quality elements and parameters for rivers, lakes, transitional and
coastal waters are summarised in Figures 3.1-3.4. These figures show the quality
elements as specified in Annex V, and additional recommended quality elements
which have been identified by Member States for that particular water body type.

Look out!

> The proposed selection of recommended quality elements and
parameters is intended as a guide only. Member States should use
their own discretion based on local knowledge and expertise as to what
specific sub-element or parameter will provide the best representation
of catchment pressures for each quality element.

The key features of each quality element, their existing use in classification
systems throughout the EU and their relevance to the Directive are summarised
in Tables 3.1-3.12.

Quality Element Descriptions

An overview of the key issues for surface waters description of each of the
Quality Elements and sub-elements identified in this chapter, and their
relevance for each water body type are provided in Annex VI.

For further details on monitoring guidance for surface waters refer to the

full contributions received from Member States:

» Rivers:
http://forum.europa.eu.int/Members/irc/env/wfd/library?l=/working_gro
ups/wg_2_monitoring/factsheets_monitoring/rivers&vm=detailed&sb=
Title

> Lakes:

http://forum.europa.eu.int/Members/irc/env/wfd/library?l=/working_groups/

wg_2_monitoring/factsheets_monitoring/lakes&vm=detailed&sb=Title

» Transitional and coastal waters:

http://forum.europa.eu.int/Members/irc/env/wfd/library?l=/working_groups/

wg_2_monitoring/factsheets_monitoring/transitional_coastal&vm=detailed

&sb=Title
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3.1 Selection of Quality Elements for Rivers

Abundance
Composition

Presence of sensitive taxa
Diversit; ;

Invertebrate fauna

HYDROMORPHOLOGICAL
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Historical flows
Modelled flows
Real time flows

Quantity and dymanics of water flow

Hydrological regime

Water table height

Connection to groundwater bodies
Surface water discharge

No. and type of barrier

River continuity Provision for passage of aquatuc

organisms

River cross section
Flow

River depth & width variation

Abundance

Composition
Presence of sensitive taxa

Phytobenthos BIOLOGICAL

Abundance

Composition
Presence of sensitive taxa

Macrophytes

Abundance

X Cross sections
Structure & substrate of the river bed Particle size

Presence/location of CWD

Morphologica