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Executive summary

Executive summary

This report assesses the quality and quantity
of Europe’s water. Its geographical scope is
the European Union, EFTA and EU accession
and candidate countries. Four water issues
are assessed: ecological quality,
eutrophication and organic pollution of
water, hazardous substances and water
quantity. This is done on the basis of 57
indicators selected for their
representativeness and relevance.

Using these indicators, the report seeks to
answer a number of questions that have been
formulated to assess whether the broad
objectives and targets of EU water policy are
being achieved and to indicate where policy
gaps may be occurring.

These objectives are set out in such
documents as the European Commission’s
sustainable development strategy, the
common fisheries and common agricultural
policies, sixth environment action
programme and the forthcoming marine
thematic strategy. Relevant EU legislation
includes the water framework directive and
the directives on integrated pollution
prevention and control (IPPC), dangerous
substances in water, urban waste water
treatment, nitrates, bathing water and
drinking water.

The water framework directive, which came
into force at the end of 2000, will
fundamentally change how water is
monitored, assessed and managed in many
European countries. One of the key concepts

it introduces to legislation is ecological status.

At present it is not possible to obtain an
overview of the ecological status of Europe’s
waters as there are many significant shortfalls
and gaps in countries’ information,
monitoring and assessment systems.

However, existing river classification schemes
based on biological elements indicate that the
water quality in some rivers is improving.

Ecological quality — key messages

© Thereis a large gap between what is required
by the water framework directive in terms of
monitoring and classification of ecological
status, and what is currently undertaken by
countries.

@© River water quality in Europe is improving in
most countries.

© The impact of agriculture on Europe’s water
resources will have to be reduced if good
surface water status and good groundwater
status are to be achieved. This will require the
integration of environmental and agricultural
policies at a European level.

© Thereis a large nitrogen surplus in the
agricultural soils of EU countries that can
potentially pollute both surface and
groundwaters.

In terms of habitats and biodiversity, the
introduction of non-native animals and plants
to rivers, lakes and marine waters is a threat to
natural ecosystems. The rate of introduction
is decreasing in Europe’s seas generally, but
increasing in the Atlantic Ocean. (For inland
waters the available information does not
allow an assessment of trends.) In addition,
coastal habitats are under intense pressure
from high population densities, tourism and
agriculture in coastal zones.

Traditionally, water-related legislation has
largely focused on controlling emissions
from point sources. However, to reach good
ecological status of surface waters, this focus
will need to be broadened to ensure that all
human-related pressures are controlled,
including those from diffuse sources, such as
agricultural use of fertilisers and pesticides.
Changes to the structures of water bodies as
well as water abstractions and other physical
changes such as damming and
channelisation will also have to be addressed
and controlled.
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Pollution by oxygen-consuming substances
and phosphorus has been markedly reduced
due to lower discharges from waste water
treatment plants and industry, while nitrate
pollution, primarily from agriculture, has
remained constant at a high level.

Nutrients and organic pollution
— key messages

© Waste water treatment in all parts of Europe has
improved significantly since the 1980s.

© However, the percentage of population
connected to waste water treatment is relatively
low in Belgium, Ireland, southern Europe and in
the accession countries.

© The quality of Europe’s rivers and lakes has
improved markedly during the 1990s as a result
of the reduction in loads of organic matter and
phosphorus from waste water treatment and
industry.

@ Nitrate concentrations in rivers have remained
relatively stable throughout the 1990s and are
highest in those western European countries
where agriculture is most intensive.

© Loads of both phosphorus and nitrogen from all
quantified sources to the North Sea and Baltic
Sea have decreased since the 1980s.

® Nutrient concentrations in Europe’s seas have
generally remained stable over recent years,
though a few stations in the Baltic, Black and
North Seas have demonstrated a slight
decrease in nitrate and phosphate
concentrations.

® A smaller number of stations in the Baltic and
North Seas showed an increase in phosphate
concentrations.

© There s no evidence of a decrease (or increase)
in levels of nitrate in Europe’s groundwater.

© Nitrate in drinking water is a common problem
across Europe, particularly from shallow wells.

© The quality of designated bathing waters
(coastal and inland) has improved in Europe
throughout the 1990s.

© Despite this improvement, 10 % of Europe'’s
coastal and 28 % of inland bathing waters do
not meet (non-mandatory) guide values.

Control of point source emissions has led to
noticeable improvements in the quality of
many water bodies across Europe. Notable is
the reduction of phosphorus and organic
matter from sources such as urban waste
water treatment works, as well as through the
introduction of phosphate-free detergents in
some countries. This has led to decreases in
the concentrations of these indicators in
Europe’s rivers and lakes.

There have also been associated decreases in
riverine and direct discharges to Europe’s
seas, though these have not generally been
reflected in reductions in marine
concentrations of nutrients. Better waste
water treatment has led, additionally, to an

improvement in Europe’s bathing water
quality.

Less success has been achieved in controlling
diffuse sources of water pollution. This is
shown in the relatively stable concentrations
of nitrate in Europe’s rivers and groundwater,
reflecting the large nitrogen surplus in
agricultural soils and high livestock densities
in EU countries. Nitrate can still be a
problem for drinking water and its sources.

Pollution by heavy metals and some other
heavily regulated chemicals is decreasing. For
other substances no assessment can be made
due to lack of data.

Hazardous substances — key messages

© There have been significant reductions in the
discharges/releases to water and of emissions
to air of hazardous substances such as heavy
metals, dioxins and polyaromatic hydrocarbons
from most North Sea countries and to the north-
east Atlantic since the mid-1980s.

© The loads of many hazardous substances to the
Baltic Sea have been reduced by at least 50 %
since the late 1980s.

© Thereis very limited information on the loads of
hazardous substances entering the
Mediterranean and Black Seas, and none on
how these have changed over recent years.

@© Pollution of rivers by heavy metals and a few
other heavily regulated chemicals is decreasing.

© For the many other substances that are present
in Europe’s water no assessment of change can
be made, due to a lack of data.

© Pesticide and metal contamination of drinking
water supplies has been identified as a problem
in many European countries.

© There is some evidence that the reduction in
loads to water of some hazardous substances is
leading to decreases in the concentrations of
these substances in marine organisms in some
of Europe’s seas.

© Contaminant concentrations above limits for
human consumption are still found in mussels
and fish, mainly from estuaries of major rivers,
near industrial point discharges and in harbours.

In some of Europe’s rivers, there has been
success in reducing the concentrations of
heavy metals listed in the dangerous
substances directive. An associated reduction
has been shown in the loads of these heavy
metals and also of certain organic substances
discharged to some of Europe’s seas. There is
also evidence that these reductions are
leading to decreases in the concentrations of
some of these substances in marine biota in
parts of Europe’s seas.

The reduction in emissions of hazardous
substances has largely been achieved through
the application of cleaner processes and



technology to industry. However, while
discharges of oil from refineries and offshore
installations have decreased, major
accidental oil spills still occur too frequently
within Europe’s seas.

Agriculture is a major source of pesticides.
These occur in surface, groundwater and
drinking water at levels of potential concern.
Many other chemicals in the environment
are also of potential concern but relatively
little information is available about their
presence and effects on the water
environment. One emerging issue is the
presence of endocrine disrupting substances
in water, with sexual disruption of aquatic
animals being reported by several European
countries.

Total water abstraction has decreased over
the last decade in most regions due to less
water use by industry and households, while
water use for agriculture has been constant.

Water quantity — key messages

© 18 % of Europe’s population live in countries
that are water stressed.

© Over the last decade there were decreases in
water abstracted for agriculture, industry and
urban use in central accession and western
central countries, and in water used for energy
production in western southern and western
central countries.

® There was an increase in agricultural water use
in western southern countries.

© Large areas of the Mediterranean coastline in
Italy, Spain and Turkey are reported to be
affected by saltwater intrusion. The main cause
is groundwater over-abstraction for public
water supply and in some areas abstractions for
tourism and irrigation.

@ Measures to control demand for water, such as
water pricing, and technologies that improve
water use efficiency are contributing to
reductions in water demand.

O Agriculture pays much lower prices for water
than the other main sectors, particularly in
southern Europe.

© Insome countries losses of water by leakage
from water distribution systems can still be
significant, exceeding 40 % of supply.

In most parts of Europe, total water
abstractions have decreased over the last
decade, but water stress or severe water stress
still affects 18 % of Europe’s population in
particular in Mediterranean countries. Most
sectors have reduced their water use.
However, here has been a slightly increasing
trend in agricultural water use, such as for
irrigation, in southern western countries as

Executive summary

well as in water abstracted for energy
production in non-Mediterranean accession
countries.

Over-abstraction of water remains a major
concern in parts of Europe, such as the coast
and islands of the Mediterranean. In the case
of groundwater, over-abstraction can lead to
the intrusion of saltwater into aquifers,
making the water unsuitable for most
purposes. A number of measures are
available to safeguard water supplies during
dry periods. Thus, southern European
countries retain the highest proportion of
their annual freshwater resources in storage
reservoirs. Measures to control demand for
water, such as water pricing, and technologies
that improve water use efficiency are
contributing to reductions in water demand.
However, in some countries losses of water by
leakage from water distribution systems can
still be significant.

In the EU and EFTA countries, policy
objectives have largely been achieved
through measures associated with national
legislation, EU directives and other
international agreements.

In the eastern accession countries, the
situation is more complicated because of the
major reforms of their political and
economic structures during the 1990s. For
example, it is not easy to tell how much
improvements in some aspects of water
quality/quantity (for example, reduction of
the organic pollution of rivers) are due to
specific measures taken (for example,
improvement in waste water treatment) and
how much to economic slowdown or
recession, which tends to lead to lower
emissions to water.

Another example is that agricultural water
use has declined rapidly in these countries
since their transition to a market economy
because of two factors — reduced
agricultural production and the closure of
irrigation systems due to lack of maintenance
and increased costs of electricity for pumping
water. If accession countries’ agricultural
practices become more intensive as their
economies are integrated into the EU,
increased pressures on their water resources
could result.

Vil
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Eurowaternet is bringing tangible
improvements in information about Europe’s
water.

Information — key messages

© Over the past eight years, implementation of
Eurowaternet has led to marked improvements
in information about Europe’s water.

(® Eurowaternet is based on existing country
monitoring and will in the future be adapted to
meet the reporting needs of the water
framework directive.

(® The EEA is developing a core set of water
indicators to help streamlining of European
water reporting and to make it more policy
relevant.

The EEA is adopting a top-down approach to
developing indicators that will answer
specific policy questions. This approach is

not yet always feasible as in some cases the
appropriate datasets and dataflows are not
available or developed at a European level.
However, as this report shows, comparable
data flows are improving as a result of the
implementation of Eurowaternet, the EEA’s
information network for water.

Eurowaternet’s continued development
alongside the operational implementation by
countries of the water framework directive
and other major policy drivers will ensure
that the quality of these indicators improves
over time. The harmonisation and
development of common policy relevant data
flows and data needs for a number of users
and policy makers will be a major
contribution towards the goal of streamlining
reporting on water.



1. Introduction

1.1. Aim and scope

This report aims to present an assessment of
Europe’s water resources based on 57
indicators chosen for their representativeness
and relevance. It has been produced by the
European Topic Centre on Water on behalf
of the European Environment Agency. The
assessment covers all water categories —
groundwater, rivers, lakes, estuaries and
other transitional waters’ (waters near river
mouths), coastal and marine waters — in
terms of quantity and quality. The report
addresses and assesses four water issues using
the analytical framework known as DPSIR.
This allows a comprehensive assessment of
the issues through examination of the
relevant Driving forces and Pressures on the
environment, the consequent State of the
environment and its Impacts, and the
Responses undertaken, and of the inter-
linkages between each of these elements. The
report also attempts to answer identified
questions about broad policy objectives
pertinent to Europe.

The four issues addressed are:
« ecological quality (Chapter 2);

< nutrients and organic matter pollution of
water (Chapter 3);

« hazardous substances (Chapter 4); and
- water quantity (Chapter 5).

Each issue chapter provides a description of
the relevant policies and related policy
objectives. These lead to specific policy-
relevant questions, which are answered using
the identified indicators.

Europe in the context of this report includes
all EEA countries. Regional or country
grouping comparisons are made within the
report. The two main country groupings used
are:

EU accession and
candidate countries

EU and EFTA countries

Austria Bulgaria
Belgium Cyprus
Denmark Czech Republic
Finland Estonia

France Hungary
Germany Latvia

Greece Lithuania
Iceland Malta

Ireland Poland

Italy Romania

Liechtenstein Slovak Republic

Luxembourg Slovenia

Netherlands Turkey

Norway

Portugal

Spain

Sweden

Switzerland

UK

Other country groupings have also been
made to illustrate specific points or
differences. In these cases the actual
groupings used are given with the relevant
indicator.

1.2. Structure of the assessment

As described in the previous section, the
assessment is based on the DPSIR framework.
A generic DPSIR framework for water is
shown in Figure 1.1.

The aim of managing Europe’s water is to
safeguard human health whilst maintaining
sustainable aquatic, and associated terrestrial,
ecosystems. It is, therefore, important to
quantify and identify the current state of, and
impacts on, Europe’s water environment, and
how these are changing with time. The state
of water is determined by natural factors such
geology and climate and also by the pressures
exerted by human activities. Many of the
pressures and the underlying driving forces
are common to all or a number of the issues
assessed in this report. For example,
agriculture is a significant driving force in
terms of ecological quality, nutrient and
organic pollution, hazardous substances and
water quantity.

Introduction

9
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_ A generic DPSIR framework for water

Responses

Water use restrictions
Alternative supplies
Subsidised water prices

Derlng o Improved information
naustry Demand side management
Forces Energy / Voluntary agreements

Agriculture

Regional conflicts
Aquaculture

Waste water treatment
Ban on products
Reservoirs

Pressures ¥

Households
Tours
Climate change /
Point source pollution
Diffuse source pollution
Water abstraction
Physical intrusions

Loss of habitats/species
Il health
Droughts/floods
Desertification
Salinisation
Loss of amenity
Coastal erosion
Non-indigenous species

Water quantity
Groundwater status
Ecological status:
chemical
physical
biological

Eutrophication
Acidification

State

The water framework directive is a relatively
new policy at the EU level and by introducing
the concept of ecological status over-arches
most of the issues included in this
assessment. Thus the achievement of good
ecological status will often require the
reduction of pollution by nutrients, and/or
organic matter and/or hazardous substances,
and/or the control of water abstractions
from surface and groundwater. The water
framework directive also requires the
achievement of good groundwater status
determined by its chemical quality and
quantitative condition. In addition, water
must be of a certain quality in terms of
nutrients, hazardous substances and
pathogens to safeguard human health. The
report thus starts with an assessment of
ecological status of Europe’s waters followed
by three issues that can affect ecological
status, nutrients and organic matter,
hazardous substances and water quantity. For
each issue, a more specific DPSIR framework
is given illustrating the indicators used in the
assessment. A table summarising the overall
assessment of the issue in terms of the
identified policy objectives and questions
follows this. ‘Smiley’ faces are used in the
assessment and are based on the following
criteria. In cases where no trend can be
identified a ‘©’ highlights an important bad
finding and a *®’ a good finding but
available data does not allow an assessment of
the development over time of the indicator.

Impacts

Positive development in state or decreased
pressure

No clear development in state or pressure

Negative development in state or increased
pressure

0O ®0B O

Important finding (bad)

(® Important finding (good)

1.3. Core set of indicators for water

The Agency Water Topic Team and the
European Topic Centre on Water has
developed a draft core set of indicators for
water. This activity is part of a broader EEA
initiative to develop, and agree with its
stakeholders, a core set of indicators for six
environmental issues (air pollution,
biodiversity, climate change, terrestrial
environment, waste and material flows and
water) and five sectors (agriculture, energy,
fisheries, tourism and transport). The
indicators used in this report are based on
the preliminary core set for water.

A description of/the background to each
water issue is given in the introduction to
each chapter. The main function of the
description of/background to each indicator
subset or cluster of indicators is to
communicate the framework within which
the indicators will be assessed in broad terms.



Indicator factsheets are available on the
EEA’s web site (http://
eea.eionet.eu.int:8980/Members/irc/eionet-
circle/water/library?l=/
indicator_factsheets&vm=detailed&sb=Title)
for indicators that have already been
developed; description sheets are being
developed for those indicators for which
there is a medium to long term timescale
(two to five years) for implementation.

The EEA has developed Eurowaternet to
produce comparable and timely data and
information for water. However, the EEA’s

Introduction

policy is also to use existing sources of
information and data where possible, and to
that end data has also been obtained from
other organisations and institutions such as
Eurostat, the Joint Research Centre, Marine
Conventions and the European
Commission’s Directorate-General for the
Environment. Where there are no
comparable datasets at the moment,
‘demonstration indicators’ have been
formulated from national or regional
examples. It is hoped that these indicators
can be produced on a European basis once
appropriate data flows have been established.

1"
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2. Ecological quality

2.1. Background to the issue

Populations of plants and animals in lakes,
rivers and seas react to changes in their
environment caused by changes in chemical
water quality and physical disturbance of
their habitat. Changes in species composition
of organism groups like phytoplankton,
algae, macrophytes, bottom dwelling animals
and fish can be caused by changes in the
climate, but also indicate changes in water
quality caused by eutrophication and organic
pollution, hazardous substances and oil and
changes in their habitats caused by physical
disturbance through damming,
channelisation and dredging of rivers,
construction of reservoirs, sand and gravel
extraction in coastal waters, bottom trawling
by fishing vessels etc. There are also
biological pressures on populations, like the
introduction of alien species through
aquaculture and ballast water from maritime
transport, and the stock of rivers and lakes
with fish for recreational angling.

It is generally difficult to determine a clear
relationship between observed changes in
the ecosystem and the various chemical,
physical and biological pressures that could
have caused the effect. Ecological quality is
therefore integrating all pressures and
showing the overall status of the ecosystem.

The main policy objectives are:

< to achieve ‘good’ surface water and
groundwater status by 2015; preventing
further deterioration and protecting and
enhancing the status of aquatic
ecosystems (1);

« to promote sustainable use of seas and
conserve marine ecosystems (?);

« to halt biodiversity decline by 2010 (3);

» to protect and restore habitats and natural
systems and halt the loss of biodiversity by
2010 ().

The water framework directive introduces for
all surface waters a general requirement for

(1)  Water framework directive, Article 4.
(

ecological protection, and aims at ‘good
ecological status’ for all surface water. Good
ecological status is defined in terms of the
quality of the biological community based on
quality elements such as invertebrate and fish
fauna and composition and abundance of
aquatic flora, the hydrological characteristics
and the chemical characteristics; and are
specified as allowing only a slight departure
from the biological community, which would
be expected in conditions of minimal
anthropogenic impact.

As part of the implementation of the water
framework directive over the coming 10 to 15
years, indicators describing the ecological
quality of waters will be developed. However,
much information at the member country
level already exists on biological quality
elements such as benthic invertebrates in
rivers and phytoplankton in lakes and coastal
waters. This information may be collated and
presented as indicators to illustrate aspects of
the ecological quality of European surface
waters.
2.2. Indicators used

The DPSIR framework for assessing aquatic
ecological quality is shown on the next page.
The indicators used in this chapter are
highlighted in yellow.

Indicators on driving forces and pressures
illustrated in Figure 2.1 are presented in the
main issues chapters: nutrients and organic
pollution of water (Chapter 3), hazardous
substances (Chapter 4), and water quantity
(Chapter 5). These issues are intimately
linked with the achievement of good
ecological and good chemical status as
defined and required by the water framework
directive. For example, water abstractions
either from surface or groundwaters,
emissions of nutrients and hazardous
substances from the different sectors and
fishing can impact surface water ecosystems.

2) Sixth environment action programme: Towards a strategy to protect and conserve the marine environment

(COM(2002) 539).
(3) Biodiversity convention.
(4) Sustainable development strategy, p.12.
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DPSIR framework for assessing aquatic ecological quality _

Driving
Forces

Included in chapters on
nutrients and organic matter,
hazardous substances
and water quantity

Pressures ¥

Included in chapters on
nutrients and organic matter,
hazardous substances
and water quantity

State

2.3. Assessments by indicator

Existing national classification and
assessment schemes for surface waters
indicate that river and lake water quality have
generally improved over recent years in
response to reductions in some pressures
upon them, for example, reductions in
organic matter and phosphorus emissions
(see Chapter 3). Though classification
schemes for transitional and coastal waters
are less frequently used by countries, the
available examples indicate that water quality
of most is at least good. Under the water
framework directive, national classifications
and assessments will be based on ecological
and chemical status. Most, if not all,
countries will have to adapt existing or
develop new classification and assessment
schemes to meet this requirement. This
process is being helped by the European
Commissions/Member States’ common
implementation strategy for the water
framework directive.

The presence of non-indigenous species in
surface waters can impact ecological quality,
for example, by predating or competing with
native species. There is no information
whether the problem is getting better or

—

Chemical and biological
quality included in
chapters on nutrients and
organic matter and
hazardous substances

Responses

Implementation of the
water framework directive

Loss of habitats
Non-indigenous species
Rivers, lakes, transitional and
coastal water
of less than good quality
Impact of fishing

Impacts

worse in inland waters but in most of
Europe’s seas (except the Atlantic Ocean)
the rate of arrival of non-indigenous species
has decreased since the 1970s. Europe’s
coastline is extensively occupied and used by
humans and the resulting activities put great
pressures on natural habitats and ecosystems.
Fishing is a significant socioeconomic activity
in many parts of Europe. However, there is
evidence that fishing is causing changes in
marine ecosystem composition and
functioning in some of Europe’s seas,
indicating that stocks are being exploited at
unsustainable rates. In addition, fishing can
have significant impacts on marine mammal,
turtle and bird populations through being
accidentally caught in nets or on fishing lines.

Table 2.1 summarises the assessments as
answers to main policy questions. More
detailed information and assessments follow in
the subsequent pages and indicator factsheets.
Some of the indicators demonstrate some of
the quality elements of the water framework
directive: these indicators will be improved
and replaced when the monitoring,
assessments and classifications from the water
framework directive become available over the
coming years.
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Table 2.1

Assessment of progress in meeting policy objectives in terms of ecological quality

Policy question Indicators ‘Assessment

Is good surface water ecological status being achieved and the deterioration
of aquatic ecosystems and habitats prevented?

Lengths of river less than ‘good’ quality in
national classifications

©

River water quality in Europe is improving
in most countries

Lakes of less than ‘good’ quality in
national classifications

©

The proportion of lakes classified as less
than good in national classifications has
decreased since the 1980s

There is a significant number of lakes in
some of the accession countries that are
considered as relatively pristine

Transitional and coastal waters less than
‘good’ quality in national classifications

The majority of transitional and coastal
waters are of good quality in the two
countries used to test this demonstration
indicator

Progress in the implementation of the
water framework directive

There is a large gap between what is
required by the water framework directive
in terms of monitoring and classification of
ecological status, and what is currently
undertaken by countries

Non-indigenous species in rivers and lakes

The presence of non-indigenous species
poses a major threat to river and lake
ecosystems

Non-indigenous species in transitional and
coastal waters

The rate of arrival of non-indigenous
species in most European seas has
decreased since the 1970s

The exception being the Atlantic Ocean
where it is still increasing

Loss of habitats in transitional and coastal
waters

There are intense pressures on transitional
and coastal habitats in Europe due to high
human population densities, tourism and
agriculture being a major land use

Environmental impact of fishing

Fishing is causing a change in the
ecosystem composition of the north east
Atlantic Ocean, and the Mediterranean
and Black Seas suggesting that fish stocks
are being exploited at unsustainable rates.

Fishing has a significant impact on
cetacean, turtle and bird populations but
comparable datasets are not available to
properly assess the extent of the problem




Policy question: Is good surface water ecological status being achieved and the
deterioration of aquatic ecosystems and habitats prevented?

Lengths of river of less than ‘good’
quality in national classifications

River classification schemes are often
designed to give an indication of the extent
of pollution. There are many different types
of schemes. Some are based solely on
chemical and general physico-chemical
parameters (for example, pH, dissolved
oxygen, ammonium and biochemical oxygen
demand), some on biological indices (usually
based on macro-invertebrates) and some on a
combination. Although all the countries have
different schemes they give a general
indication of river quality, particularly
whether according to a country’s scheme
there has been an improvement or not. None
of the classification schemes meet the
requirements of the water framework
directive and hence there is at present no
information enabling a direct assessment of
the situation in relation to the objectives of
the directive. Different types of schemes
cannot be quantitatively compared hence
Figure 2.2 is divided into three types
(biological, physico-chemical, combined).
Some countries have more than one national
classification scheme and so results for each
scheme are shown separately, for example
England and Wales has a physico-chemical
scheme and a biological scheme. This
separation into types of scheme also
illustrates that whilst one scheme may show
an improvement in quality, another may
show deterioration for example, the UK
(Northern Ireland) chemical scheme showed
an improvement whilst the biological scheme
showed a deterioration. This was because the
biological scheme reflects a degradation in
habitat quality as well as changes in water
quality. The majority of river classification
schemes show an improvement in quality
reflecting the effects of reduced pollution by

human activities on the aquatic environment.

Figure 2.3 shows the percentage of rivers
classified as less than good. There are large
differences with countries such as the Czech
Republic, Latvia and Poland having relatively
large, and UK relatively small percentages less
than good quality. However, there is a wide
variation in the length of national rivers
included in classification schemes. The
average length of river classified was only
about 30 % of the total length of river in the
country. This means that the real picture can

be very different from the one presented here.

Key message:

@© River quality in Europe is improving in most
countries

Ecological quality 15

Change in river category between less than good

and good Figure 2.2
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Figure 2.3
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Policy question: Is good surface water ecological status being achieved and the
deterioration of aquatic ecosystems and habitats prevented?

Key messages:

© The proportion of lakes classified as less than
good in national classifications has decreased
since the 1980s

© Thereis asignificant number of lakes in some of
the accession countries that are considered as
relatively pristine

Figure 2.4

Proportion of lakes of less than good quality as
defined by national classifications

Source: Environment in
focus 2002 — Key
environmental indicators.
UK (Northern Ireland):
Number of eutrophic
lakes based on total
phosphorus
concentrations in 13
lakes.
http://www.afsni.ac.uk/
Research/P_sources/
sId008.htm.

Finland: Based on water
quality classification of
2061 lakes >1 km2.
http://www.vyh fi/eng/
environ/sustdev/indicat/
vesilaat.htm.
Switzerland: Based on
the total phosphorus
concentrations in 13
lakes, less than good
equating to
concentrations less than
35 pg P/I.
http://www.umwelt-
schweiz.ch/buwal/de/
fachgebiete/fg_gewasser/
gewasserrubrik/
unterseite5/index.html.
Norway: Classification of
1 800 lakes based on
concentrations of
phosphorus and nitrogen.
http://www.environment.no/
Topics/Water/eutrophication/
eutrophication.stm#A.
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Notes: Ireland, 307 lakes classified according to trophic
status (for example, chlorophyll a concentrations).
Percentage of surface of lakes worse than eutrophic.
Further information on the quality of lakes is given in
Chapter 3 of this report.

Figure 2.5

Ecological quality of lakes in four accession countries

Source: Water and Wetland
index (WWEF, 2000).

1200

1000 —

800

600

Number of lakes

Bulgaria Estonia  Slovak Rep.  Turkey

m Total number of lakes studied

B Number of relatively pristine lakes

Demonstration indicator

Lakes of less than ‘good’ quality in
national classifications

Some countries have developed national
classification schemes for their lakes. These
are generally based on nutrients (mainly
phosphorus) and on chlorophyll a
concentrations. None of the schemes comply
with the requirements of the water framework
directive. Even though the national
classifications are not comparable with other
country classifications, useful information is
obtained by comparing the proportion of
lakes that are considered and reported
nationally to be of less than ‘good’ quality.

Figure 2.4 is based on examples of current
national lake classification schemes. In Ireland
and Switzerland there have been significant
improvements in lake quality since the 1980s
in terms of lake surface area (Ireland) and
numbers of lakes (Switzerland). Norway and
Finland have many thousands of lakes with
Norway in particular having a very small
proportion considered as being of bad or very
bad quality.

An ecological assessment of lakes in four of
the accession countries (Bulgaria, Slovak
Republic, Estonia and Turkey) (Figure 2.5),
was recently carried out by the World Wildlife
Fund (WWF, 2000). Mountain lakes with
minimal human pressures scored ‘high’
ecological status and even some large lake
systems like Lake Peipsi in Estonia appear to
be in a relatively ‘good’ ecological state.
Unfortunately, some of the lakes are under
pressure from pollution, overfishing, or water
use for irrigation, industry and drinking.



Policy question: Is good surface water ecological status being achieved and the
deterioration of aquatic ecosystems and habitats prevented?

Demonstration indicator

Transitional and coastal waters less
than ‘good’ quality in national
classifications

There are far fewer national classification
schemes for transitional and coastal waters
than there are for rivers. Those that are used
are often based on a combination of
chemical, biological and aesthetic measures.

The quality of estuaries in England and Wales
showed little improvement between 1985 and
1995 (Figure 2.6). However between 1995
and 2000, the proportion of good quality
estuaries increased and the proportion of
poor and bad decreased reflecting the
improvement measures introduced under
the urban waste water treatment and bathing
waters directives. The quality of estuaries in
Scotland remained relatively constant
between 1996 and 1999 (Figure 2.7).

Figure 2.8 shows the general classification of
Finnish coastal waters based on water quality
data from 1994 to 1997. The results indicate
that only 12 % of their waters are considered
to be of less than good quality. The poorer
quality waters are generally because of
eutrophication, hazardous substances or
hygienic bacteria. Thus, for example, coastal
waters close to large municipalities such as
Helsinki were often classified as poor or
passable.

Key message:

®  The majority of transitional and coastal waters
are of good quality in the two countries used to
test this demonstration indicator.
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Classification of estuaries in England and Wales

Figure 2.6
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Classification of estuaries in Scotland

Figure 2.7

100

801
601
401
201
o ‘ ; :

1996 1997 1998 1999
W Seriously polluted OUnsatisfactory B Good

% of estuary length classified

B Excellent

Source: Scottish
Environment Protection
Agency.

General classification of Finnish coastal waters based
on water quality data
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Policy question: Is good surface water ecological status being achieved and the
deterioration of aquatic ecosystems and habitats prevented?

Key messages:

© The presence of non-indigenous species poses

a major threat to river and lake ecosystems

Figure 2.9

Biological quality elements in river and lake
classification systems in the EU (and Norway) and
compatibility with water framework directive

Source: EEA, compiled
by ETC/WTR from
contributions to the
Common Implementation
Strategy Working Group
2.3 (REFCOND).
Information from 16
countries.
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Figure 2.10

Biological quality elements monitored and
categorised in national classifications in transitional
and coastal waters in the EU (and Norway)

Source: EEA-ETC/WTR
from contributions to the
Common Implementation
Strategy Working Groups
2.4 (COAST) and 2.7
Monitoring. Information
from 14 countries with a
coastline.
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% countries
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Notes: Note that the monitoring of zooplankton is not
required by the water framework directive.

Progress in the implementation of the
water framework directive

By December 2006, EU Member States are
required to implement monitoring
programmes to establish a coherent and
comprehensive overview of the ecological
and chemical status of surface waters within
each river basin district. The monitoring
results must also permit the classification of
water bodies into five ecological status classes
and into two chemical status classes. The
directive details the biological, physico-
chemical and hydromorphological quality
elements and the pollutants that must be
monitored for, and used in the subsequent

classifications. Traditionally EU Member
States have focused on the monitoring of
general physico-chemical (for example,
dissolved oxygen and pH) quality elements,
nutrients (nitrogen and phosphorus) and
specific pollutants (for example, mercury
and cadmium) rather than on the biological
and hydromorphological components of
aquatic ecosystems.

Many countries do not monitor or classify all
the quality elements required by the water
framework directive. Those countries that
include some of the biological quality
elements in national classifications will also
have to modify their schemes to meet the
requirements of the directive. Thus the
directive will require most Member States to
develop and extend their present monitoring
and classifications schemes for all surface
water categories — rivers, lakes, transitional
and coastal waters.

Figure 2.9 summarises the biological quality
elements that are currently used in national
classification schemes for lakes and rivers,
with an assessment (by national experts) as to
whether the scheme is compatible with water
framework directive requirements. At the
moment not all EU Member States (and
Norway) have national classification schemes
for the biological quality elements for lakes
and rivers. In terms of rivers the most
commonly used biological quality element is
benthic invertebrate fauna and the least
commonly used is phytoplankton. For lakes,
macrophytes are most frequently used in
classification schemes. It is also clear that
only a few of the present classification
schemes for rivers and lakes are compatible
with the requirements of the directive.

In terms of transitional and coastal water
again not all countries monitor for the
required biological quality elements and
fewer use the results in national classification
schemes (Figure 2.10). The most common
biological elements monitored and classified
are phytoplankton and phytobenthos/
macrophytes, and the least common are fish
and zooplankton.



Policy question: Is good surface water ecological status being achieved and the
deterioration of aquatic ecosystems and habitats prevented?

Non-indigenous species in rivers and
lakes

A non-indigenous species (also known as
alien, exotic, invasive, non-native) is an
organism in an ecosystem other than the one
in which it evolved. Because it did not evolve
there, it may cause havoc in its new
environment, for example, by predating on
and competing with native species, and
disrupting food webs and introducing
diseases. Non-indigenous species enter new
ecosystems by being either intentionally or
accidentally transported and released by man
or by extending their geographical range
following natural or man-made changes in
the environment — for example, the
construction of the Suez Canal.

The majority of non-indigenous species in
inland waters have been introduced
accidentally, are for aquaculture or for
angling (Figure 2.11). For many species the
ecological effects are unknown but of those
having a known impact on the ecosystem, the
effects have mainly been adverse. France (42)
and lItaly (36) have the most recorded
introduced freshwater species.

These human-mediated invasions, often
referred to as ‘ecological roulette’ or
‘biological pollution’, represent a growing
problem due to the unexpected and harmful
impacts they cause to the environment,
economy and human health. The
introduction of non-indigenous species is
ranked as the second most important threat
to biodiversity by the World Conservation
Union (the first being habitat destruction).

Preventing future accidental introductions is
the most difficult to tackle since it involves
placing restrictions on the transfer of goods
and people but introductions for aquaculture
and angling could be more strictly
controlled.

There are numerous examples of the
ecological devastation that the introduction
of non-indigenous species can cause. For
example, Chinese mitten crabs (Eriocheir
sinensis), originally from east Asia, now have a
European distribution from Finland to
southern France (Clark et al., 1998). It is
predominantly a freshwater species but
migrates to the sea to breed. It is believed to
have arrived in the Thames in the ballast

Key messages:

© The presence of non-indigenous species poses

a major threat to river and lake ecosystems
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Introduced freshwater species with an ecological
effect

Figure 2.11
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Notes: Countries included: Austria, Belgium, Croatia,
Czech Republic, Denmark, Estonia, Finland, France,
Germany, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Malta, Netherlands, Norway, Poland,
Portugal, Romania, Slovak Republic, Spain, Sweden,
Switzerland, UK.

water of ships. They cause riverbank erosion
and destabilise unprotected engineering
earthworks since they can burrow deeply into
them. They can also cross dry land to invade
other river systems where they cause damage
to the freshwater community. In the UK, for
example, they prey on the native crayfish,
Austropotambius pallipes, which is already
under threat from other non-native crayfish.

Source: EEA-ETC/NPB.
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Policy question: Is good surface water ecological status being achieved and the
deterioration of aquatic ecosystems and habitats prevented?

Key messages:

© The rate of arrival of non-indigenous species in
most European seas has decreased since the
1970s

® The exception being the Atlantic Ocean where
it is still increasing

Figure 2.12

Arrival of non-indigenous marine species into
European seas

Source: NCMR and EEA-
ETC/WTR.
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Non-indigenous species in transitional
and coastal waters

About 660 non-indigenous marine species
have arrived in European coastal waters
through shipping, aquaculture and other
man-made activities. The Mediterranean
Basin has received about 500 such species,
mostly via the Suez Canal (opened in 1869),
while less than a hundred are known to have
arrived in the Atlantic, North Sea and Baltic
Sea coasts.

The rate of arrival has shown some signs of
decreasing over the last two decades in the
Mediterranean, Baltic, Black and North Seas.
The arrival in the Atlantic Ocean of non-
indigenous macroalgae and macrobenthic
organisms appears to have accompanied
stocks imported for aquaculture

(Figure 2.12).

The primary mode of arrival in European
seas is shipping (154 species) with
aquaculture coming next (124 species). The
mode of arrival varies among the regional
seas (Map 2.1). Shipping and aquaculture
contribute equally to the number of non-
indigenous species in the Black Sea and the
Baltic, whereas shipping is the major vector
of arrival in the North Sea and aquaculture in
the Atlantic Ocean respectively. Non-
indigenous unicellular algae and
zooplanktonic organisms, mainly arriving
with ballast waters have reduced since 1980 in
the Atlantic Ocean, North and Mediterranean
Seas, presumably due to some preventative
measures, whereas they have slightly
increased in the Baltic and Black Seas. In the
eastern Mediterranean most invertebrate and
fish non-indigenous species originate from
the Indo-Pacific Oceans and the Red Sea.
Though the total rate of arrivals in the
Mediterranean shows some sign of reduction
those via the Suez Canal are still increasing
(Golani et al., 2002; Galil et al., 2002; Zenetos
et al., 2002).

Map 2.1

Mode of introduction of non-indigenous species into regional seas

Source: EEA-ETC/WTR.
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Policy question: Is good surface water ecological status being achieved and the
deterioration of aquatic ecosystems and habitats prevented?

Demonstration indicator

Loss of habitats in transitional and
coastal waters

The EU coastline is approximately 89 000 km
and all around it the interface between the
land and the sea provides a diverse range of
habitats for many organisms that are
specifically adapted to cope with the
conditions there. However, the area of these
coastal and transitional habitats is small and
their continued depletion could result in a
rapid decrease in biodiversity. Many coastal
habitats also have important functions as
nutrient sinks and to prevent coastal erosion.

The pressure on coastal zones is particularly
great as a wide range of human activities take
place there (for example, industry, tourism,
fishing, aquaculture) and population
densities are high. Around 57 % of the
coastal zone around the Baltic, North and
Mediterranean Seas and the north-east
Atlantic Ocean is used for agricultural,
industrial or urban purposes (EEA, Natlan).
Some 14 of the 65 priority habitats within the
EU habitats directive, are in the coastal zone.
Data is not yet available to examine the
change in area of these habitats over time.

Figure 2.13 shows the areas of two selected
coastal habitats in the EEA countries. When
the data is updated it will be possible to see if
and where increases and decreases have
occurred.

Figure 2.14 gives a national example from
the UK where changes in coastal habitats in
England have been predicted. For most
habitats a net loss is predicted through
coastal management practices and
developments, and by expected sea level
rises. However the managed realignment of
coastal defences is expected to result in a net
increase in area of salt marshes, mudflats and
sandflats.

Key messages:

Ecological quality

© There are intense pressures on transitional and
coastal habitats in Europe due to high human
population densities, tourism and agriculture
being a major land use

21

Area of inter-tidal flats and salt marshes
by country in the late 1990s

Figure 2.13
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Predicted changes in selected coastal habitats in
England by 2050 as a result of coastal management
practices and projected sea level rise

Figure 2.14
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Policy question: Is good surface water ecological status being achieved and the
deterioration of aquatic ecosystems and habitats prevented?

Key messages:

® Fishing is causing a change in the ecosystem
composition of the north-east Atlantic Ocean,
and the Mediterranean and Black Seas
suggesting that fish stocks are being exploited
at unsustainable rates

© Fishing has a significant impact on cetacean,
turtle and bird populations but comparable
datasets are not available to properly assess the

extent of the problem

Figure 2.15

Mean trophic level of fisheries landings for the
north-east Atlantic, Mediterranean and Black Seas,
1950-98

Source: Adapted from
Pauly et al., (1998) using
Fishbase (Pauly and
Christensen, 1997).
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Figure 2.16

Cetacean strandings in England and Wales from
bycatch as a percentage of strandings on which post
mortems were carried out

Source: Source: DEFRA
(2000).
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Environmental impact of fishing

Fishing gear is designed to maximise yields of
target species and minimise cost of effort but
they also trap non-target species and damage
the marine environment and habitats. Non-
target organisms affected include benthos,
birds, marine mammals, marine reptiles
(turtles), plants and non-target fish. The
effects on non-target species can either be
direct (for example, accidental entrapment)

or indirect (for example, through the
alteration of energy transfers through
trophic levels (°) thus reducing abundance
and/or modifying relative size composition).

Capture fisheries tend to target the more
valuable larger fish that are at higher trophic
levels such as species that eat other fish.
However, as overfishing reduces the
populations of these fish, the landings of fish
lower down the food web such as those
species that eat zooplankton make up a
larger proportion of the overall catch. This
means a change in the ecosystem
composition from fish eating species to
plankton eating species. This is generally
indicative of a negative impact on the whole
ecosystem caused by fishing and has been
called ‘fishing down marine food webs’. For
example, Figure 2.15 shows that the mean
trophic levels in both the north-east Atlantic
and Mediterranean and Black Sea fishing
areas have declined since 1950. It seems that
fundamental changes in the structure of
these marine ecosystems have occurred and it
is likely that this is due to fishing. Fishing at
lower trophic levels may suggest exploitation
at unsustainable rates. It is also reported
from the Baltic Sea that commercial fisheries
are responsible for altered food web
dynamics (Helcom, 2002).

There is particular concern about the impact
of fishing on marine mammals, turtles and
birds. Cetaceans (whales, dolphins and
porpoises) are accidentally caught in drift
nets and are in competition with fishermen
for small pelagic resources. Drift nets and
pelagic long lines are the major threats to
birds and marine turtles. Even though there
are no comparable datasets to properly assess
the extent of the problem across Europe,
there has been some efforts nationally or
regionally to monitor the bycatch of
mammals, birds and turtles. For example,
Figure 2.16 shows that between about 20 and
55 % of all cetacean strandings (on which
post mortems were undertaken) in England
and Wales can be attributed to bycatch.

(5) The level in the food web at which a group of organisms occurs. One way to detect ecosystem changes is to
study the ratio of landings of predatory fish (piscivores) to landings of fish that feed on plankton
(planktivores). As predatory fish are removed from the population, the proportion of plankton feeders in

catches may grow.
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3. Nutrients and organic pollution of

water

3.1. Background to the issue

The overloading of seas, coastal waters, lakes
and rivers with nutrients (nitrogen and
phosphorus) can result in a series of adverse
effects known as eutrophication. In severe
cases of eutrophication, massive blooms of
planktonic algae occur. Some blooms are
toxic. As dead algae decompose, the oxygen
in the water is used up; bottom-dwelling
animals die and fish either die or leave the
affected area. Increased nutrient
concentrations can also lead to changes in
the aquatic vegetation. The unbalanced
ecosystem and changed chemical
composition make the water body unsuitable
for recreational and other uses such as fish
farming, and the water becomes
unacceptable for human consumption. The
main source of nitrogen pollution is run-off
from agricultural land, whereas most
phosphorus pollution comes from
households and industry.

The effects on the aquatic environment of
organic pollution, caused by discharges from
waste water treatment plants, sewage sludge
disposal to coastal waters (in the
Mediterranean Sea) industrial effluents and
agricultural run-off, include reduced river
water chemical and biological quality, as well
as impaired biodiversity of aquatic
communities and microbiological water
quality. Increased industrial and agricultural
production, coupled with more of the
population being connected to sewerage
systems, has initially resulted in increases in
discharges of organic waste and nutrients
into surface water in most European
countries since the 1940s. Over the past 15 to
30 years, however, biological treatment of
waste water has increased, and organic
discharges have consequently decreased
across most of Europe.

(6) Water framework directive, Article 4.
7

(
Directive (80/778/EEC and its revision 98/83/EC).
(8) Bathing Water Directive (76/160/EEC).

The main policy objectives, all taken from EU
legislation and documents, are:

« to prevent further deterioration and to
protect and enhance the status of aquatic
ecosystems and to ensure the progressive
reduction of pollution of groundwater and
prevent its further pollution (6);

 to achieve levels of water quality that do not
give rise to unacceptable risks to human
health (and the environment) (7). Drinking
water must be free of any microorganism,
parasite or substance that could potentially
endanger human health and nitrate levels
must be less than the standards (guide level
25 mg NO,/I, maximum allowable
concentration 50 mg NO,/1). In addition
bathing water must achieve levels of
microbiological contamination that do not
give rise to significant impacts on or risks to
human health (8);

e a progressive reduction of anthropogenic
inputs of organic matter and nutrients into
the water environment where these inputs
are likely to cause eutrophication and
depleted oxygen problems (°).

Proper and full implementation of the Urban
Waste Water Treatment Directive (92/271/
EEC) and of the Nitrates Directive (91/676/
EEC) will be an important positive factor in
reducing eutrophication (*°). Member States
shall implement the necessary measures to
prevent deterioration of the status of all
bodies of surface water and implement the
measures necessary to prevent or limit the
input of pollutants into groundwater (*%).
3.2. Indicators used

The DPSIR framework for assessing
eutrophication and pollution from organic
matter is shown in Figure 3.1. The text in
yellow are those indicators used in this
chapter.

) Sixth environmental action programme 5.2. Overall environment-health objective and Drinking Water

(9) Partly based on coming Marine Strategy (COM(2002) 539 final).
(10) Sixth environmental action programme 4. Nature and biodiversity — Protection of a unique resource —
Marine environment (pp. 35-36) and 5.6 Ensuring the sustainable use and high quality of our water resources

(pp. 45-46).
(11) Water framework directive, Article 4.
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DPSIR framework for assessing eutrophication and pollution from organic matter _

Driving
Forces

Industry
Agriculture — livestock
density and fertiliser use
Households —

Discharges from point source
Atmospheric deposition
Loads to coastal waters

Nitrogen balance

Chlorophyll in lakes and
marine waters

There are a number of policies relevant to
these indicators.

e The Water Framework Directive (2000/60/
EC) requires the achievement of good
ecological status and good ecological
potential of water bodies across the EU by
2015.

e The Bathing Water Directive (76/160/
EEC) aims to protect the environment and
public health by reducing the pollution of
bathing waters.

e The Nitrates Directive (91/676/EEC) aims
to reduce water pollution caused by nitrates
by reducing the nitrogen input to
agricultural land.

e The Urban Waste Water Treatment
Directive (91/271/EEC) establishes levels
of treatment according to the size of
population served by the treatment works
and the sensitivity of the waters receiving
the treated effluent. This directive will lead
to a reduction in nutrient and organic
matter discharges from point sources.

e The Integrated Pollution Prevention and
Control Directive (96/61/EC) aims to
control and prevent pollution to water by
reducing or eliminating emissions from
industry.

waste water treatment

Nitrogen and
phosphorus in rivers,
lakes and marine waters
Nitrate in groundwater
Organic matter in rivers

Responses

Nitrate vulnerable zones and action
programmes under Nitrate Directive
Implementation of Urban Waste Water
Treatment Directive

Exceedance of standards for
drinking water and bathing waters
Secchi depth in lakes
Low oxygen in bottom layers
of marine waters
Harmful phytoplankton
in coastal waters

Impacts

e The Drinking Water Directive (98/83/EC)
aims to ensure that water intended for
human consumption is safe. Water
intended for human consumption must be
free of any micro-organisms, parasite or
substance that could potentially endanger
human health.

3.3. Assessments by indicator

A number of measures arising from EU and
national legislation have been aimed at the
reduction of pressures from socioeconomic
sectors, in particular households, industry
and agriculture. For example, the extent and
type of treatment of waste water has
improved and changed, resulting in
significant reductions in emissions and
discharges of organic matter and
phosphorus, and to a lesser extent nitrogen,
to Europe’s surface waters. In terms of
agriculture, whilst there has been a reduction
in usage of phosphorus fertilisers, nitrogen
fertiliser usage has shown some signs of
increasing in more recent years. There is,
therefore, still a large nitrogen surplus in
agricultural soils of EU countries that can
pollute both surface and groundwaters.

There are distinct differences in the intensity
of pressures on water in different parts of
Europe. For example, levels of waste water
treatment are lower in accession countries
than in the EU, fertiliser usage is lower and
pig and cattle numbers have dramatically
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decreased in the 1990s to numbers much
lower than in other parts of Europe. These
differences in pressures are because of
differences in socioeconomic structures and
developments, and result in distinct
differences in water quality. For example,
total ammonium and organic matter
concentrations are less in rivers in EU
countries compared to some accession
countries where waste water treatment is less
effective. Conversely, concentrations of
nitrate are significantly higher in rivers in
western countries where agriculture is more
intensive than in accession countries.
Northern Europe has the best-quality river
water in terms of nutrients, reflecting the
generally high levels of waste water
treatment, low population density and low
agricultural land use.

The reduction in pressures described above
has resulted in improvement in the state of
many water bodies in Europe. For example,
there has been a decrease in phosphorus
concentrations in rivers and lakes in Europe,
and the water quality of rivers in terms of
organic pollution has also improved. The
reduction in phosphorus loads to lakes and
consequent water concentration has led to
improvements in lake quality, such as
increases in water transparency. However,
nitrate concentrations remained relatively
high and stable in many European rivers
during the 1990s, though there is some
indication that concentrations have
decreased in the Rhine. A similar picture is
evident for Europe’s groundwater where
nitrate concentrations have been relatively
steady above background concentrations
during the 1990s. It is perhaps not surprising
that, as a result, nitrate is reported as a
common problem in drinking water,
particularly in supplies taken from
contaminated shallow groundwater.

In Europe’s seas, nutrient concentrations
have generally remained steady over recent
years though there is evidence that
concentrations have decreased at a few
stations and at the mouth of the River Rhine
(the latter reflecting changes in riverine

loads and concentrations). A few stations
have also shown some increases in nutrient
concentrations. Overall trends in the
concentrations of chlorophyll in coastal and
marine waters are also not clear. A possible
consequence of increasing loads and
concentrations of nutrients to Europe’s seas
is a modification of the ratios of nitrogen,
phosphorus and silicon which could lead to
changes in phytoplankton species
composition in favour of toxic species.
However, there is no clear trend in shellfish
poisoning events in European coastal waters.
Another potential impact is an increase in
phytoplankton biomass which on death ends
up in sediments. This biomass or organic
matter exerts an oxygen demand which, in
poorly mixed waters, can lead to oxygen
depletion in the overlying waters, and
ultimately to the death of bottom-dwelling
organisms. Even though low oxygen
concentrations are a problem in specific
estuaries and areas (for example, Danish
coastal waters), there is no observable trend
in the frequency of low oxygen
concentrations in Europe’s seas.

The relevant EU directives that stipulate
measures to reduce organic matter and
nutrient/nitrate pollution (and associated
microbial pollution) include the urban waste
water treatment (UWWT), nitrates and
bathing waters directives. However, the
implementation of directives by EU Member
States has been mixed. For example, the
implementation of the nitrates directive has
generally been extremely poor and many
large European cities do not meet the
treatment standards required by the UWWT
directive. However, there have been
significant improvements in bathing water
quality during the 1990s, though 10 % of
Europe’s coastal and 28 % of inland bathing
waters do not meet (non-mandatory) guide
levels given in the bathing water directive.
Table 3.1 summarises the assessments as
answers to main policy questions. More
detailed information and assessments follow
in the subsequent pages and indicator fact
sheets.
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Assessment of progress in meeting policy objectives for eutrophication and organic pollution

Table 3.1

Policy question

Indicators

‘Assessment

Is pollution with nutrients and organic matter decreasing?

® Are nitrate concentrations in
groundwater falling?

Nitrate in groundwater

©

o

There is no evidence of a decrease (or
increase) in concentrations of nitrate in
Europe’s groundwaters

Nitrate drinking water limit values are
exceeded in around one third of the
groundwater bodies for which information
is currently available

¢ Are indicators of pollution
with organic substances
such as oxygen
concentration, BOD and
ammonium showing a
positive trend?

Organic matter in rivers

The organic pollution of rivers has
decreased markedly in the 1990s

® Are nutrient concentrations
in surface waters
decreasing?

Nutrients in rivers

Concentrations of phosphate have
decreased in the rivers of the EU and
accession countries during the 1990s,
reflecting the general improvement in
waste water treatment over this period

Nitrate concentrations in rivers have
remained relatively stable throughout the
1990s and are highest in those western
European countries where agriculture is
most intensive

Phosphorus in lakes

Eutrophication of European lakes is
decreasing

However, there are still many lakes and
reservoirs with high concentrations of
phosphorus due to human activities

Phosphorus concentrations are highest in
lakes in the accession countries and lowest
in the northern countries

Nutrients in coastal and
marine waters

Nutrient concentrations in Europe’s seas
have generally remained stable over
recent years, though a few stations in the
Baltic, Black and North Seas have
demonstrated a slight decrease in nitrate
and phosphate concentrations

A smaller number of stations in the Baltic
and North Seas also showed an increase in
phosphate concentrations

Are discharges of nutrients and organic matter decreasing?

¢ Are discharges of organic
substances and nutrients
increasing/decreasing?

Discharges of organic matter
from point sources

Over the past 15 to 30 years biological
treatment of waste water has increased
and organic discharges have consequently
decreased across most of western Europe

There have been marked reductions in the
discharge of organic matter in the
accession countries during the 1990s, and
in the five countries for which data are
available, organic matter from point
sources declined by more than 75 % from
1992 to 2000

Loads of nutrients discharged
to sea

Loads of both phosphorus and nitrogen
from all quantified sources to the North
Sea and Baltic Sea have decreased since
the 1980s

Atmospheric deposition of
nitrogen to marine and coastal
waters

The total quantity of nitrogen deposited
into the North Sea from the atmosphere
has remained relatively stable throughout
the 1990s

Annual nitrogen depositions to the Baltic
Sea have declined in the 1990s
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Policy question

Indicators

Assessment

¢ Are discharges from urban
waste water treatment
plants (households and small
industries) being reduced?

Development of urban waste
water treatment

©

©

Waste water treatment in all parts of
Europe has improved significantly since
the 1980s

In several countries in north-western
Europe, there has been a marked increase
in the population connected to tertiary
waste water treatment in the 1990s
resulting in marked reductions in
phosphorus and nitrogen discharges

However, the percentage of population
connected to waste water treatment is
relatively low in Belgium, Ireland, southern
Europe and in the accession countries

e |s water pollution caused or
induced by nitrates from
agricultural sources being
reduced?

Use of fertilisers

Phosphate fertiliser consumption has been
decreasing in both the EU and accession
countries since the 1980s

Nitrogen fertiliser consumption increased
until the late 1980s and then started to
decline but in recent years it has increased
again in the EU and EFTA countries

Phosphate and nitrogen fertiliser
consumption per hectare of arable land is
higher in the EU and EFTA countries than
in the accession countries. Mineral
fertilisers are still a very significant source
of nutrient pollution

Numbers of livestock

The numbers of pigs and cattle in eastern
and northern Europe, and of cattle in
western Europe have decreased during
the 1990s

In contrast, the numbers of pigs have
increased in Mediterranean Europe over
the same period

Livestock density is high in western
Europe. In combination with the high
percentage of agricultural land in these
countries, there is a high potential for
nitrogen and phosphorus pollution

Nitrogen surplus in agricultural
soils

o

There is a large nitrogen surplus in the
agricultural soils of EU countries that can
potentially pollute both surface and
groundwaters

Are the adverse effects of nutrients and organic pollution being reduced?

¢ |s water intended for human
consumption (drinking
water) wholesome and clean
(free of microbiological
contamination and nitrate
concentrations less than 25
mg NO,/I)?

Microbiological contamination
of drinking water

o

There are problems with microbiological
contamination of drinking water,
particularly in the accession countries and
Italy and Ireland

Nitrate in drinking water

Nitrate in drinking water is a common
problem across Europe, particularly from
shallow wells

Is bathing water quality
improving?

Bathing water quality

The quality of designated bathing waters
(coastal and inland) has improved in
Europe throughout the 1990s

Despite this improvement, 10 % of
Europe’s coastal and 28 % of inland
bathing waters do not meet (non-
mandatory) guide values

Is the condition regarding
eutrophication of Europe'’s
lakes, rivers and seas
improving?

Water transparency in lakes

The quality of water in terms of
transparency has improved in European
lakes since 1980 because of a reduction in
concentrations of phosphorus resulting
from measures to reduce discharges of
phosphorus from point and other sources
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Policy question

Indicators

Assessment

Chlorophyll in coastal and
marine waters

©

Generally no trend is observed in summer
surface chlorophyll-a concentrations in the
Baltic Sea, Greater North Sea or Greek
coastal waters

Harmful phytoplankton in
coastal waters

©

There is no clear trend in shellfish
poisoning events in European waters,
though amnesic shellfish poisoning
occurrences seem to occur more
frequently than in the past

Is the condition regarding
eutrophication of Europe’s
lakes, rivers and seas
improving?

Oxygen in bottom layers of
marine waters

Generally no trend is observed in the
frequency of low oxygen concentrations in
the Baltic Sea, North Sea and
Mediterranean Sea

Low oxygen concentrations are a problem
in specific estuaries with large inputs of
nutrients and little mixing of the water
column as well as in stratified coastal
waters and in the deep troughs of the
Baltic Sea and entire Black Sea

How effective are existing policies in reducing loading of nu

trients and organic matter?

e |s the urban waste water
treatment directive being
implemented in Member
States?

Implementation of the urban
waste water treatment
directive

o

In 1998, only two EU countries were close
to conforming to the requirement of the
directive for their large agglomerations
discharging into sensitive areas, and eight
countries were far from conformity

Many large cities did not have a sufficient
standard of treatment to meet the
objectives of the directive

® |sthe nitrates directive being
implemented in Member
States?

Implementation of the nitrates
directive

Considerable progress has been made in
most Member States in developing action
programmes for nitrate vulnerable zones

However, none of the action plans fully
comply with the obligations that are
specified in the nitrates directive

29
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Policy question: Is pollution with nutrients and organic matter decreasing?

Figure 3.2

Average nitrate concentration in European
groundwater bodies

Key messages:

Source: EEA Waterbase.
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Drinking water directive guide level

Background

Notes: The figure compares three time series containing
different numbers of groundwater bodies, time spans
and countries. It also shows the drinking water
directive’s maximum allowable concentrations and
guide levels, and the typical background concentration.
1993-99 time series: Austria, Belgium, Bulgaria,
Denmark, Estonia, Hungary, Latvia, Lithuania,
Netherlands, Slovak Republic, Slovenia, Spain.
1993-2000 time series: Austria, Belgium, Bulgaria,
Denmark, Estonia, Latvia, Lithuania, Netherlands, Slovak
Republic, Slovenia.

1989-99 time series: Bulgaria, Denmark, Estonia,
Hungary, Lithuania, Netherlands, Slovak Republic.

@ There is no evidence of a decrease (or increase)
in concentrations of nitrate in Europe’s
groundwaters

© Nitrate drinking water limit values are exceeded
in around one third of the groundwater bodies
for which information is currently available

Figure 3.3

Percentage of sampling sites in groundwater
bodies where annual average
concentrations exceed 50 mg/l nitrate

Source: EEA Waterbase.
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Notes: Figure 3.3 is based on the data for the latest
year available (given after the country name). The
numbers of groundwater bodies per country included
in the presentation are given after the year. The four
classes represent the percentage of sampling sites
within each groundwater body where annual average
nitrate concentrations exceed 50 mg NO./I.

Nitrate in groundwater

Agriculture is the largest contributor of
nitrogen pollution to groundwater. Nitrogen
from excess fertiliser percolates through the
soil and is detectable as elevated nitrate
concentrations under aerobic conditions and
as elevated ammonium concentrations under
anaerobic conditions. The rate of percolation
is often slow, and excess nitrogen
concentrations may be the effects of pollution
on the surface up to 40 years ago depending
on the hydrogeological conditions.

The Nitrates Directive (91/676/EEC) aims to
control nitrogen pollution and requires
Member States to identify groundwaters that
contain more than 50 mg/| nitrate or could
contain more than 50 mg/I nitrate if
preventative measures are not taken. In
addition, the Drinking Water Directive (98/
83/EC) sets a maximum allowable
concentration for nitrate of 50 mg/|. It has
been shown that consuming drinking water
in excess of the nitrate limit can result in
adverse health effects, especially in infants
less than two months of age. Groundwater is
a very important source of drinking water in
many countries and it is often used untreated
particularly from private wells.

Mean nitrate concentrations in groundwaters
in Europe are above background
concentrations (<10 mg/| (as NO,) (EEA,
2000)) but do not exceed 50 mg/1 as NO,
(Figure 3.2). Elevated mean nitrate
concentrations in 1996 and 1997 are mostly
caused by single very high values. However,
the annual mean nitrate concentration in at
least one sampling site in about one third of
the groundwater bodies (included in
Eurowaternet) exceeds 50 mg/| nitrate
(Figure 3.3). Concentrations higher than 50
mg NO,/1 were detected frequently or very
frequently in 39 groundwater bodies (14 %).

According to the latest European
Commission report (EC 2002), 20 % of EU
stations had concentrations in excess of the
maximum allowable concentration and 40 %
were in excess of the guide value in the
drinking water directive (25 mg/l as NO,) in
1996-98. Countries showing an overall
increase in nitrate concentrations in
groundwater are France and Sweden.
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Organic matter in rivers

Organic matter, measured as biochemical
oxygen demand, and ammonium are key
indicators of the oxygen content of water
bodies. Concentrations of these
determinants are normally raised as a result
of organic pollution, caused by discharges
from waste water treatment plants, industrial
effluents and agricultural run-off. High
biochemical oxygen demand indicates poor
chemical and biological quality of river water
and may reduce the biodiversity of aquatic
communities and microbiological quality.

Increased industrial and agricultural
production, coupled with more of the
population being connected to sewerage
systems, has resulted in increases in
discharges of organic waste in most
European countries since the 1940s. In many
major European rivers, the oxygen decreased
to low levels and the ecological quality was
heavily affected. For example, the River
Thames had no resident fish in the London
reaches in the 1950s.

Ammonium and biochemical oxygen
demand generally decreased in the 1990s, by
20-30 % and 40-60 % respectively. This
reduction in organic pollution in the EU
countries during the 1990s was largely due to
the urban waste water treatment directive,
which increased the level of treatment of
waste water. There has also been some
investment in improving waste water
treatment in the accession countries but the
decline in organic pollution in these
countries is probably mainly due to declines
in industry discharging organic matter.

The concentrations of biochemical oxygen
demand and ammonium are lower in the EU
countries than in the accession countries.
The largest decreases in ammonium have
been observed in those countries with
highest concentrations at the beginning of
the 1990s. However, concentrations of
ammonium are still way above background
concentrations.

The concentrations of ammonium have
decreased in the rivers of the EU and
accession countries in the 1990s. The lowest
concentrations of ammonium are found in
Finland, with the new Baltic States, the UK
and Denmark also having ammonium
concentrations generally below 100 mg N/1.
The highest ammonium concentrations are
found in Bulgaria, Germany, Hungary and
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Key messages:
The organic pollution of rivers has decreased
markedly in the 1990s
Concentration of total ammonium in rivers in EU Fi
igure 3.4

and accession countries

500
450

400 L\
2 \.4
2 300
=9
£ 250 \
c
g 200 Luq
E 150 H\__\‘—A
100

v Ty
50
0

O N D o b D P
D o g B o @0 & R P S
NN RN R N NP BTN RS

—— EU (526) —&— AC (441) —— Background (low)
Notes: Number of stations in brackets.

EU countries: Denmark, Germany, Finland, France,
Sweden, UK.

Accession countries: Bulgaria, Estonia, Hungary, Latvia,
Lithuania, Poland, Slovak Republic, Slovenia.
Background or natural concentrations of ammonium in
rivers will vary across Europe and from river type to
river type. The figure above gives a level that might be
considered to be at the lower level of the ranges
reported to be representative of ‘background’
concentrations. Ammonium exerts a demand on
oxygen in water as it is transformed to oxidised forms
of nitrogen. In addition it is toxic to aquatic life at
certain concentrations in relation to water
temperature, salinity and pH.

Source: EEA Waterbase.

Concentration of biochemical oxygen demand in
rivers in EU and accession countries
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EU countries: Denmark, France, UK

Accession countries: Bulgaria, Hungary, Slovak
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Background concentrations of biochemical oxygen
demand are difficult to quantify and are likely to be at
or below the detection limit of the analytical method of
measurement, that is, between 1 and 2 mg O,/I.

Poland, where significant improvements were
made in the 1990s with ammonium
concentrations being more than halved.

Source: EEA Waterbase.
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Policy question: Is pollution with nutrients and organic matter decreasing?

Figure 3.6

Phosphate concentrations in rivers in western and
northern Europe and in accession countries

Key messages:

Source: EEA Waterbase.
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Notes: Concentrations are the median of the annual
average concentrations at each monitoring station.
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Western Europe: Denmark, France, Germany, UK.
Northern Europe: Finland, Sweden.

Accession countries: Bulgaria, Estonia, Hungary, Latvia,
Lithuania, Poland, Slovak Republic, Slovenia.

© Concentrations of phosphate have decreased in
the rivers of the EU and accession countries
during the 1990s reflecting the general
improvement in waste water treatment over this
period

® Nitrate concentrations in rivers have remained
relatively stable throughout the 1990s and are
highest in those western European countries
where agriculture is most intensive

Figure 3.7

Nitrate concentrations in rivers in western and
northern Europe and in accession countries

Source: EEA Waterbase.
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Figure 3.8

Nitrate concentrations since the 1950s in
selected European rivers

Source: UBA, 2001
(Rhine), SEPA, 2002 (Tyne
and Ythan) and EEA
Waterbase (Seine).
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Nutrients in rivers

Large inputs of nutrients arising from human
activities into rivers can lead to
eutrophication, adversely affecting the
ecology and limiting the use of rivers for
drinking water abstraction and recreation.
Nutrients occur naturally but it is difficult to
determine precise background
concentrations for different types of river.
Generally background concentrations for
phosphate are approximately 10 pug/1 as P
and for nitrate are between 0.4 to 4 mg/1 as
NO..

In western Europe and accession countries,
nutrient concentrations are above these
background levels. In the case of phosphate,
concentrations above background levels may
be having significant impacts on the
ecological status of many rivers, particularly
as phosphorus is the limiting nutrient in
many freshwater systems. The concentrations
of phosphate have decreased in western and
accession countries in the 1990s, and in
northern Europe are close to background
levels.

The concentrations of nitrate are highest in
the rivers of western Europe where
agriculture is the most intensive, and lowest
in northern Europe where concentrations
are within background ranges.
Concentrations in the accession countries are
above background levels and have remained
relatively unchanged throughout the 1990s.
Concentrations in western Europe have
remained relatively stable throughout the
1990s.

Nitrate concentration increases are evident
in four rivers for which there is a long time
series available. These are the river Rhine
(which has shown recent decreases in
concentrations), the River Ythan and the
River Tyne in Scotland and the River Seine in
France.
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Policy question: Is pollution with nutrients and organic matter decreasing?

Phosphorus in lakes

It has been recognised since the 1970s that
the discharge of anthropogenic nutrients has
caused eutrophication in many European
lakes. Eutrophic lakes exhibit increased
phytoplankton growth (in particular diatoms
and blue-green algae) which can make the
water turbid and unattractive. Some algal
blooms produce toxins and also tastes and
odours that make it unsuitable for water
supply. Low oxygen concentrations due to
degradation of dead algae lead to the
exclusion of fish and other animals.

Lakes tend to take longer to recover from
eutrophication than rivers since they
generally have lower flushing rates and huge
reserves of phosphorus that can be released
from the sediment. In freshwater bodies,
phosphorus is usually the limiting nutrient
for algal growth, so its concentration gives an
indication of the trophic status of a lake.

The proportion of lakes and reservoirs with
low phosphorus concentrations (< 25 pg P/I)
has increased in the last 20 years and the
proportion with relatively high
concentrations (> 50 pg P/I) has decreased.
This indicates that eutrophication in
European lakes is decreasing. In the past,
urban waste water has been a major source of
nutrient pollution, but recently treatment
has improved and outlets have been diverted
away from many lakes. Diffuse pollution,
particularly from agriculture, continues to be
a problem. Phosphorus enrichment in lakes
is a greater problem in accession and western
countries than in the northern countries.
This is because the northern countries have
lower population densities, lower agricultural

Key messages:

© Eutrophication of European lakes is decreasing

© However, there are still many lakes and
reservoirs with high concentrations of
phosphorus due to human activities

© Phosphorus concentrations are highest in lakes
in the accession countries and lowest in the
northern countries
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Average summer concentration of
phosphorus in lakes

Figure 3.9
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Phosphorus concentrations in lakes
in parts of Europe

Figure 3.10
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Total phosphorus concentrations in selected European large lakes

Figure 3.11
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intensities and a longer tradition of removing
phosphorus from waste water.

In two large lakes, which were previously
highly polluted by phosphorus, the
phosphorus concentrations have steadily
decreased over the last decades, particularly in
response to control of point sources (such as

the Bodensee and ljsselmeer). In two other
examples (Loughs Neagh and Erne)
concentrations have steadily increased in spite
of reducing point source loads. This is because
of a steady build up of a surplus of phosphorus
(arising from fertilisers) in the soils in the
catchments draining into these two lakes.
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Policy question: Are discharges of nutrients and organic matter decreasing?

Nutrients in coastal and marine waters

In marine and coastal waters, increased
nutrient loads result in increases in
phytoplankton biomass and changes in
phytoplankton species composition which
effect food web dynamics and light
conditions. Eutrophication is a particular
problem in semi-enclosed coastal water
bodies, for example, sea lochs, where
increased biomass can cause oxygen
depletion. In addition, there are sometimes
increases in toxic species of phytoplankton.

The mean winter surface concentrations of
nitrate and phosphate and the nitrate/
phosphate ratio are used to assess nutrient
status since in winter biological uptake is at
its lowest and nutrient concentrations are at
their highest. The optimum N/P ratio for
phytoplankton growth is 16:1 (by atoms).
Lower ratios indicate nitrate limitation and
higher ratios indicate phosphate limitation to
further growth.

There have been significant decreases in
riverine and direct loads of nitrogen and
phosphorus into the Baltic and North Seas
since 1985 (see Figure 3.14). However, no
trend is observed in winter surface nitrate
concentrations in the Greater North Sea
(Figure 3.12 and Map 3.1 and 3.2).
Individual countries, using different time
series and assessment methods, have shown
reductions in nitrate concentrations. For
example, in Dutch coastal waters there is a
nitrate decrease in line with the reduction
found in the Rhine (see Figure 3.8). In the
Black Sea, a slight decrease of nitrogen
concentrations in the Romanian coastal
waters and a steady decline in Turkish waters
at the entrance of Bosphorus are reported
(Black Sea Commission, 2002).

Decreasing trends are observed in winter
surface phosphate concentrations at a
number of stations in the Belgian, Dutch,
Norwegian and Swedish coastal waters of the
North Sea and Skagerrak, and in the Danish,
German, Lithuanian and Swedish waters of
the Baltic Sea area. Increasing trends are
observed at two Finnish coastal stations in the
Gulf of Finland due to hypoxia and upwelling
of phosphate-rich bottom water in the late
1990s, and at a few Belgian and German
coastal North Sea stations.

Key messages:

® Nutrient concentrations in Europe’s seas have
generally remained stable over recent years,
though a few stations in the Baltic, Black and
North Seas have demonstrated a slight
decrease in nitrate and phosphate
concentrations

® A smaller number of stations in the Baltic and
North Seas also showed an increase in
phosphate concentrations

Nitrate and phosphate concentrations in North and

Baltic Seas Figure 3.12
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Notes: Trend analyses are based on time series
1985-2000 with each monitoring station having at least
three years' data in the period 1995-2000. Number of
stations in brackets.

Baltic Sea data from: Denmark, Finland, Germany,
Latvia, Lithuania, Poland, Sweden.

North Sea data from: Belgium, Denmark, Germany,
Netherlands, Norway, Sweden, UK.

The phosphate concentrations are mainly
low in the Mediterranean Sea but some hot
spots are found on the west coast of Italy.

In the Black Sea there is no general trend in
phosphate concentrations, but the Black Sea
Commission has reported decreases in
Turkish waters at the entrance to the
Bosphorus (Black Sea Commission, 2002).

The N/P ratio is increasing at the Dutch and
Norwegian stations in the North Sea but
decreasing in the outer Elbe Estuary. The
ratio is also increasing at some stations in the
Baltic Sea and in the Mediterranean Sea
ratios are very high all along the east coast of
Italy indicating phosphorus limitation. In the
Black Sea, the ratio is generally low (nitrogen
limitation) except at a few Romanian stations
where ratios of > 32 are found.
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Average winter surface concentrations of nitrate + nitrite in sea water.
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Average winter surface concentrations of phosphate in sea water
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Nutrients and organic pollution of water

Policy question: Are discharges of nutrients and organic matter decreasing?

Discharges of organic matter from
point sources

Organic pollution is caused by discharges of
human waste water and industrial effluents,
particularly industries that process organic
matter such as wood processing and the food
industry. In addition, the chemical industry
and agricultural run-off (manure and slurry)
also result in high BOD and ammonium
concentrations, which are key indicators of
organic pollution.

Organic matter discharged from urban waste
water treatment plants has decreased in
Denmark, Finland, the Netherlands and the
UK. Organic matter discharged from point
sources in the accession countries decreased
dramatically in the 1990s. This may be partly
due to the deep economic recession that
occurred between 1990 and 1993, and the
consequent decline in highly polluting heavy
industry. Although their economies have
since picked up and industrial output has
increased, there has been a shift towards less
polluting industries and improved waste
water treatment.

Several types of industry that discharged
large amounts of organic matter in the 1970s
and 1980s, have since markedly reduced their
discharges. This is because many industries
have become cleaner rather than because
production from these industries has
declined. In fact, in many cases, production
has increased whilst pollution has declined.

For example, discharges of organic matter
from the European pulp and paper industry
have declined as more mills now have
secondary treatment of their effluents.
However, the total amount of paper
produced has increased during this time
period. The move towards cleaner
technologies is partly driven by the European
directives such as the integrated pollution
prevention and control (IPPC) directive,
which requires large facilities to use the best
available techniques (BAT) to make radical
environmental improvements.

Key messages:

© Over the past 15 to 30 years, biological
treatment of waste water has increased and
organic discharges have consequently
decreased across most of western Europe

© There have been marked reductions in the
discharge of organic matter in the accession
countries during the 1990s, and in the five
countries for which data are available, organic
matter from point sources declined by more
than 75 % from 1992 to 2000
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Discharge of organic matter from point sources

Figure 3.13
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Policy question: Are discharges of nutrients and organic matter decreasing?

Key messages:

© Loads of both phosphorus and nitrogen from all
quantified sources to the North Sea and Baltic
Sea have decreased since the 1980s

Reduction of loads of nitrogen and phosphorus into

gz S the North and Baltic Seas since 1985

Source: North Sea
Progress Report 2002;

Helcom, 2002. Phosphorus
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for the North Sea and late 1980s and 1995 for the

Baltic Sea. Latest year: North Sea 2000, Baltic Sea 1995.
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Baltic Sea. Latest year: North Sea 2000, Baltic Sea 1995.

Loads of nutrients discharged to sea

There is a complex relationship between
riverine and direct discharges of nitrogen
and phosphorus and the concentration of
nutrients in coastal waters, estuaries, fjords
and lagoons, which in turn affect their
biological state. Measures to reduce the input
of anthropogenic nutrients and to protect
the marine environment are required by the
Mediterranean Action Plan, Helsinki
Convention 1992, OSPAR Convention 1998,
and the Black Sea Convention.

In the North Sea, there have been significant
reductions in the loads of phosphorus from
urban waste water treatment works, industry
and other sources between 1985 and 2000.
The reduction from agriculture has been less
and this source was the largest in 2000.
Nitrogen discharges to the North Sea have
decreased significantly from urban waste
water treatment works, industry, agriculture
and other sources between 1985 and 2000,
with agriculture being the major source in
2000.

Even though the data for the Baltic Sea are
less recent, they give a similar picture to the
North Sea, with significant reductions in
discharges of nitrogen and phosphorus from
agriculture, urban waste water treatment
works, industry and aquaculture. In 1995, the
major source of phosphorus and nitrogen to
the Baltic Sea was urban waste water
treatment works and agriculture, respectively.

Data for the Black Sea are less
comprehensive than for the Baltic and North
Seas, but indicate that riverine discharges are
the largest sources of nitrogen and
phosphorus. For example, the Danube
contributes to around 65 % of the total
nitrogen and phosphorus load for all
sources.

Comprehensive data are not available for the
Mediterranean Sea but all coastal cities
discharge their (treated or untreated) sewage
to the sea and only 4 % have tertiary
treatment, indicating that the nutrient input
from this source may be high. Agriculture is
also intensive in the region and 80 rivers have
been identified as significantly contributing
to the pollution of the Mediterranean (EEA,
1999).
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Policy question: Are discharges of nutrients and organic matter decreasing?

Atmospheric deposition of nitrogen

r Key messages:
to marine and coastal waters

® The total quantity of nitrogen deposited into
the North Sea from the atmosphere has

Atmospheric deposition of oxidised or remained relatively stable throughout the 1990s
redu_ced nltro_gen compounds can be © Annual nitrogen depositions to the Baltic Sea
considerable in many parts of Europe and have declined in the 1990s

can be a significant source of the total input
of nutrients to surface water systems. For
example, the relative proportions of nitrogen
input for riverine, atmospheric and direct
inputs into the North Sea are 10:3:1. In the i Source: EMEP, EEA-ETC/
Baltic Sea, riverine and direct inputs account ACC.

for most of the nutrient load — three times 12
more nitrogen and 10 times more

phosphorus than the atmospheric input. 1 %
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Policy question: Are discharges of nutrients and organic matter decreasing?

Key messages:

© Waste water treatment in all parts of Europe has
improved significantly since the 1980s

© Inseveral countries in north-western Europe
there has been a marked increase in the
population connected to tertiary waste water
treatment in the 1990s, resulting in marked
reductions in phosphorus and nitrogen
discharges

© However, the percentage of population
connected to waste water treatment is relatively
low in Belgium, Ireland, southern Europe and in
the accession countries

Figure 3.16

Waste water treatment in regions of Europe
between the 1980s and late 1990s

Source: EEA-ETC/WTR
based on member
countries’ data reported
to OECD/Eurostat Joint
Questionnaire, 2000.
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Figure 3.17

Nutrient discharges and waste water treatment in
selected western European countries

Source: National SOE
reports.
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Development of urban waste water
treatment

Over the last 20 years, marked changes have
occurred in the proportion of the population
connected to waste water treatment as well as
in the waste water treatment technology
involved.

In the northern countries, most of the
population are today connected to waste
water treatment plants with tertiary
treatment, which efficiently removes
nutrients and organic matter from the waste
water. In the central EEA countries, more
than half of the waste water is treated by
tertiary treatment, a quarter by only
biological treatment which removes most of
the organic matter and the ammonia.
Southern countries and the accession
countries for the moment only have around
half of the population connected to waste
water treatment plants. Some 30 to 40 % of
the population are connected to secondary
or tertiary treatment.

The improvement in waste water treatment
was due to implementation of the urban
waste water treatment directive (see the
status of implementation at later indicator)
and resulted in marked lower discharge of
organic matter and nutrients to water.

In the countries included in Figure 3.17, the
percentage of population connected to
tertiary treatment increased from 40 to 80 %
during the 1990s. Over the same period, the
discharge of phosphorus and nitrogen from
waste water treatment decreased by 60 and
30 % respectively. This difference reflects
that nearly all the tertiary treatment plants
have phosphorus removal while only some of
the plants, in particular the large plants, have
nitrogen removal.
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Policy question: Are discharges of nutrients and organic matter decreasing?

Use of fertilisers

A major source of nitrogen pollution is
agriculture since nitrogen fertilisers and
manure are used on arable crops to increase
yields and productivity. In the EU, mineral
fertilisers account for almost 50 % of
nitrogen inputs into agricultural soils, and
manure for 40 % (other inputs are biological
fixation and atmospheric deposition) (EC,
2002b). When the amount of fertiliser
applied is in excess of the amount that can be
utilised by the crop, the nitrogen is easily lost
and ends up polluting water bodies. Both
increases in fertiliser use, and in animal
manure to be disposed of, constitute a
potential source for run-off of nutrients to
inland waters.

In general, the use of both types of fertiliser
per unit of arable land is higher in western
Europe than in eastern Europe. This reflects
the less intensive arable agricultural practices
in the latter countries.

Key messages:

Phosphate fertiliser consumption has been
decreasing in both the EU and accession
countries since the 1980s

Nitrogen fertiliser consumption increased until
the late 1980s and then started to decline butin
recent years it has increased again in the EU and
EFTA countries

© Phosphate and nitrogen fertiliser consumption
per hectare of arable land is higher in the EU
and EFTA countries than in the accession
countries. Mineral fertilisers are still a very

important source of nutrient pollution

Changes in (a) phosphate and (b) nitrogenous
fertiliser use

Figure 3.18
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EU + EFTA: Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Ireland, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland, United Kingdom.

Accession countries and SE Europe: Albania, Bulgaria,
Cyprus, Hungary, Malta, Poland, Romania.

Source: FAO.
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_ Phosphate and nitrogen fertiliser usage per unit of agricultural land area

Source: FAO.
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Policy question: Are discharges of nutrients and organic matter decreasing?

Numbers of livestock

The nitrates directive sets a limit for the
amount of livestock manure applied to land
each year, including by the animals
themselves, of 170 kg N per hectare. This
amount may be calculated on the basis of
animal numbers. Livestock densities per
agricultural area are highest in western
Europe both as regards pigs and cattle. The
northern region has relatively high densities
of cattle, whereas the Mediterranean region
has the highest densities of sheep and goats.
Eastern Europe has low densities of both
pigs, cattle and sheep/goats.

The most marked change in the numbers of
livestock in the 1990s is a drastic reduction in
both pigs and cattle in eastern Europe caused
by the economic problems during the
transition period. The Mediterranean region
has had an increase in numbers of pigs over
the same period. In northern and western
countries of Europe there have been
relatively minor reductions in cattle
numbers. Northern countries have also seen
a reduction in pig numbers whereas in
western countries pig numbers remained
relatively stable.

Key messages:

The numbers of pigs and cattle in eastern and
northern Europe, and of cattle in western
Europe have decreased during the 1990s

In contrast, the number of pigs have increased
in Mediterranean Europe over the same period

© Livestock density is high in western Europe. In
combination with the high percentage of
agricultural land in these countries, there is a
high potential for nitrogen and phosphorus
pollution
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Livestock densities in 2001 (a) and relative
changes in cattle (b) and pig (c) numbers
in different regions of Europe since 1990

Figure 3.19
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Policy question: Are discharges of nutrients and organic matter decreasing?

Key messages:

© Thereis a large nitrogen surplus in the
agricultural soils of EU countries that can
potentially pollute both surface and
groundwaters

Estimate of nitrogen surplus for EU countries

Nitrogen surplus in agricultural soils

The nitrogen surplus is the difference
between the input by mineral fertilisers,
livestock manure, atmospheric deposition,
biological nitrogen fixation and other inputs
such as sewage sludge, and the output in the

Figure 3.20 (kg N/ha) form of harvested crops. The nitrogen
surplus indicates the nitrogen which
Source: Eurostat. Netheronds potentially can be lost to groundwater and
Belgium surface waters and cause eutrophication
Germany problems.
Denmark
Italy
Greece The nitrogen surplus in the EU countries
Ireland .
PN (Map 3.4) is generally 50-100 kg N per
Finland hectare of agricultural area, but countries
oo with very intensive agriculture such as the
Spain Netherlands have even higher surpluses. The
Pitzgi nitrogen surplus in the period 1990-95 for
5 o 100 100 200 250 the EU countries has remained nearly
Nitrogen surplus kg N/ha constant. The total input has been reduced
01995 m1993 & 1990 by arounql 5 %, but this is compensated by a
decrease in the removal by harvested crops
(output). The highest nitrate surpluses are
found in areas with high densities of livestock
breeding and also where there is intensive
agriculture and inappropriate agricultural
practices such as leaving bare soils in winter
which increases nitrate 10ss.
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Policy question: Are the adverse effects of nutrients and organic pollution being

reduced?

Microbiological contamination of
drinking water

Drinking water quality is of direct relevance
to human health and reflects the
concentrations of contaminants in the raw
water (surface water and groundwater) and
the efficiency of water treatment and water
distribution systems. Concentrations of
microbiological contaminants indicate how
well we are doing in lowering the adverse
effects of pollution. The pollution of water by
organic matter arises from discharges from
sewage treatment works and also from
organic matter arising from animal
husbandry.

Since it is impractical to monitor for all
specific pathogenic bacteria, faecal indicator
organisms are examined. Two of these are
faecal coliforms and faecal streptococci.
Ireland, the Slovak Republic, Italy and
Hungary had the highest percentage of
samples exceeding the faecal coliform
standard and the Slovak Republic, Hungary
and ltaly had the highest percentage of
samples exceeding the standard for faecal
streptococci.

The relatively high percentage of population
exposed to microbiological contamination of
drinking water in the accession countries
compared to most of the EU countries is
probably due to the economic situation
leading to decreased levels of water
purification.

Key messages:

© There are problems with microbiological
contamination of drinking water, particularly in
the accession countries and Italy and Ireland

Percentage of population potentially exposed to
microbiological contaminants in drinking water

Figure 3.21
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Percentage of samples exceeding the standard for
(a) faecal coliforms and (b) faecal streptococci for the
latest year available

Figure 3.22
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Policy question: Are the adverse effects of nutrients and organic pollution being

reduced?

Key messages:

© Nitrate in drinking water is a common problem

across Europe, particularly from shallow wells

Figure 3.23

Percentage of samples exceeding nitrate standards
in drinking water

Source: European
Commission. Member
States’ returns under the
reporting directive for the
period 1993-95.
Accession country data
collected by EEA-ETC/
WTR from national state
of environment reports.
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Nitrate in drinking water

In many EU countries, nitrate contamination
is the most common problem identified in
national reports. Excess nitrate in drinking
water is of particular concern in terms of
human health, infants in particular being
vulnerable (see indicator on nitrate in
groundwaters). It is often a particular
problem in rural water supplies, the
standards of which are not necessarily
reported or well monitored since they often
only serve small populations. For example, in
Belgium 29 % of 5 000 wells examined had
nitrate concentrations in excess of 50 mg/I|
nitrate, the drinking water directive standard
(OECD, 1997).

In France, Germany and Spain, over 3 % of
drinking water samples exceeded nitrate
standards. The significance of these
exceedances has, however, not been
quantified, as there is no complementary
information on the duration and level of
exceedance, and on the number of people
exposed. Shallow private wells fed by
percolation from intensively farmed
agricultural land are particularly vulnerable
to nitrate pollution. The vulnerability of
private supplies is illustrated by the situation
in Lithuania in the mid-1990s where less than
1.5 % of samples taken from public water
supplies exceeded the nitrate standard,
whereas nearly 50 % of samples from private
supplies exceeded the standard. In other
accession countries, the shallow wells in
central and southern Poland and Hungary
are known to be contaminated, and in
Bulgaria it is estimated that, in the early
1990s, up to 80 % of the population was
exposed to nitrate concentrations greater
than 50 mg/1 (OECD, 1995).
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Policy question: Are the adverse effects of nutrients and organic pollution being

reduced?
Bathing water quality

The Bathing Water Directive (76/160/EEC)
was designed to protect the public from
accidental and chronic pollution which could
cause illness from recreational water use. It
lists a number of parameters to be
monitored, but the focus is on bacteriological
quality. Human enteric viruses are the most
likely pathogens responsible for waterborne
diseases from recreational water use but
detection methods are complex and costly
for routine monitoring, and so the main
parameters analysed for compliance with the
directive are indicator organisms; total and
faecal coliforms. Compliance with the
mandatory standards and guide levels for
these indicator organisms does not therefore
guarantee that there is no risk to human
health. However, since contamination arises
from the discharge of effluents and also from
diffuse sources, it is indicative of the general
water quality.

In 2001, 97 % of coastal and 93 % of inland
bathing waters complied with the mandatory
standards, and 90 % of coastal and 72 % of
inland bathing waters met guide values. Of
the EU countries, Greece and Italy had the
highest percentage of coastal waters reaching
the guide values, Belgium and Finland the
lowest in 2001. Ireland and Denmark had the
highest percentage of inland bathing waters
reaching the guide values, and Portugal and
Spain the lowest.

Key messages:

© The quality of designated bathing waters
(coastal and inland) has improved in Europe
throughout the 1990s

© Despite this improvement, 10 % of Europe’s
coastal and 28 % of inland bathing waters do
not meet (non-mandatory) guide values

Compliance of (a) coastal and (b) inland bathing
waters with mandatory and guideline values of the
bathing water directive

Figure 3.24
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Figure 3.25

Belgium
Finland

UK

France
Netherlands
Sweden

Portugal
Denmark
Ireland
Spain
Germany
Italy
Malta
Greece

Monaco

Estonia

% compliance

m Guide B Mandatory

Portugal

Spain

Hungary
UK
Greece

Belgium
France

—

Luxembourg I
Netherlands
Estonia

Italy
Austria
Germany

Sweden
Finland
Denmark
Ireland

0 20 40 60 80 100
% compliance

m Guide B Mandatory

Notes: For Estonia, quality is quoted according to national standards rather than those in the directive.

Source: EU Member
States' annual reports to
the European
Commission.

Accession countries: EEA-
ETC/WTR.



48 Europe's water: An indicator-based assessment

Policy question: Are the adverse effects of nutrients and organic pollution being

reduced?

Key messages:

© The quality of water in terms of transparency has
improved in European lakes since 1980 because
of a reduction in concentrations of phosphorus
resulting from measures to reduce discharges of
phosphorus from point and other sources

Figure 3.26

Average summer Secchi depth

Source: EEA Waterbase.
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Water transparency in lakes

High nutrient concentrations promote algal
growth resulting in high turbidity. This is a
nuisance to the recreational use of lakes for
bathing, fishing and the immediate visual
impression. Large amounts of algae also
adversely affect the entire lake ecosystem.

Transparency of lake water is commonly
measured using a Secchi disc. The white disc
is lowered into the water and the depth at
which it is no longer visible from the surface
is recorded. The summer Secchi depth in
eutrophic lakes is generally less than in lakes
that are not eutrophic. This is because of
phytoplankton growth in eutrophic lakes that
blocks the light and decreases the clarity of
the water. The average summer Secchi depth
in European lakes has increased since the
1980s (Figure 3.26) indicating decreasing
eutrophication in these lakes resulting from
the decrease in point source phosphorus
loads in particular.
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Policy question: Are the adverse effects of nutrients and organic pollution being

reduced?

Chlorophyll in coastal and marine
waters

The measurement of chlorophyll-a levels is
another way of monitoring eutrophication
since in summer phytoplankton primary
production and chlorophyll-a concentration
is, in most areas, nutrient limited. The
phytoplankton biomass expressed as
chlorophyll-a determines the light conditions
in the water column and so also affects the
distribution of benthic vegetation. However,
due to variations in freshwater run-off and
hydrogeographic variability of the coastal
zone and internal cycling processes, trends in
chlorophyll-a concentrations as such can not
be directly related to measures taken to
reduce nutrient inputs. Concentrations are
generally highest in estuaries and close to
river mouths or big cities, and lowest in open
marine waters mirroring the pattern of
nutrient concentrations. A decreasing trend
has been observed at a few stations in Danish
estuaries, and an increasing trend has been
found at a few stations in Belgian, Finnish,
Lithuanian and Swedish coastal waters
(Figure 3.27).

Map 3.5 shows clear differences in the
geographical distribution concentration
levels of chlorophyll-like pigments, especially
in the eastern and southern North Sea and in
the Baltic Sea. There are also relatively high
concentrations seen in the Black Sea close to
the Danube delta.

Key messages:

® Generally no trend is observed in summer
surface chlorophyll-a concentrations in the
Baltic Sea, Greater North Sea or Greek coastal
waters

49

Average summer chlorophyll-a concentrations in
Europe’s seas

Figure 3.27
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Policy question: Are the adverse effects of nutrients and organic pollution being

reduced?

Key messages:

©® There is no clear trend in shellfish poisoning
events in European waters, though amnesic
shellfish poisoning occurrences seem to occur
more frequently than in the past

Figure 3.28

Shellfish poisoning events in European waters

Source: ICES-IOC Haedat
(Harmful algae event data
base).
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Harmful phytoplankton in coastal
waters

Nutrient enrichment from increasing inputs
from human activities can lead to
modification of the nitrogen, phosphorus
and silicon ratios, which could lead to
changes in species composition, particularly
enhancing flagellates species, including the
main toxic species (Dinophysis, Alexandrium,
Gymnodinium). Among the numerous (over
6 000) phytoplankton species existing all over
the world, several toxic or harmful species
have been recorded. Some toxic species
produce toxins that are directly toxic to
marine fauna, and others produce toxins,
which accumulate in shellfish, fish, etc. The
latter may then subsequently be transmitted
to humans and, through consumption of
contaminated seafood, become a serious
health threat.

The occurrence of harmful algae, which are
widely distributed in marine and coastal
waters, does not necessarily imply poisoning
events. The understanding of interactions
between the physical and biological processes
leading to harmful blooms is currently an
active field of research. Additionally, the
monitoring of poisoning events used to be
focused on shellfish production areas.

For European waters, over the last 10 years,
shellfish-poisoning events show fluctuations
between years without a general trend for
diarrhetic shellfish poisoning, and paralytic
shellfish poisoning. Amnesic shellfish
poisoning occurrences seem to occur more
frequently than in the past (Figure 3.28).

Over the 1989-98 period for Europe,
amnesic shellfish poisoning events are the
less frequent with only five years of
occurrence and one peak of more than five
events (in 1998). Recent indications tend to
show that amnesic shellfish poisoning is
increasing. Events have been recorded in
France in 2000, which was never the case
before. Paralytic shellfish poisoning events
are regularly observed. Their numbers were
particularly high over the 1993-96 period.
Diarrhetic shellfish poisoning is the most
common type of poisoning.
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Policy question: Are the adverse effects of nutrients and organic pollution being

reduced?

Oxygen in bottom layers of marine
waters

When the oxygen concentration in bottom
water is below 2 mg O,/1 the conditions are
described as hypoxic and most bottom
dwelling organisms, which are unable to
escape, die. Most of the organic material in
the sediment arises from sedimentation of
dead phytoplankton. Its degradation rate is
dependent on temperature. Consequently,
oxygen deficiency is mostly observed in
summer and autumn when bottom water
temperature is high. The supply of oxygen to
the bottom water depends on the
hydrographical conditions of the specific
area (wind conditions, stratification,
advection, tidal mixing, etc.). Marine areas
with strong stratification and small advective
transport are sensitive to oxygen deficiency.

The coastal waters of the North Sea are
generally not impacted by hypoxic conditions
due to strong tidal mixing. The deeper parts
of the Baltic Sea are characterised by
frequent or permanent hypoxic conditions,
which can be ascribed to the low exchange of
bottom waters. The majority of coastal
stations are not affected by hypoxia, except
for a few fjords and stratified coastal waters
that are prone to hypoxia. In the
Mediterranean Sea, both the Italian and
Greek coasts appear to have a low frequency
of hypoxia, except for the Gulf of Saronikos
where hypoxic conditions were observed

(> 20 %) at five stations, four of these at
depths below 200 m.

The inner Danish marine waters are
frequently impacted by oxygen depletion. In
2002, the oxygen depletion started unusually
early and was more extensive than normal
(Danish Ministry of the Environment, 2002).
This was attributed to the high level of
precipitation (increasing nutrient run-off) in
January/February, and again in June/July,
combined with a long, calm and warm
summer period. This provided ideal
conditions for phytoplankton growth.
Decomposition of the dead algae used up the
oxygen in the bottom waters. The oxygen
depletion severely affected the benthic
invertebrates in many places. In the short
term this will have affected demersal fish and
diving ducks for which the benthic
invertebrates are a food resource.

Key messages:

® Generally no trend is observed in the frequency
of low oxygen concentrations in the Baltic Sea,
North Sea and Mediterranean Sea

© Low oxygen concentrations are a problem in
specific estuaries with large inputs of nutrients
and little mixing of the water column as well as
in stratified coastal waters and in the deep

troughs of the Baltic Sea and entire Black Sea

Trends in the frequency of low oxygen
concentrations in bottom waters of Europe’s seas

Figure 3.29
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Policy question: How effective are existing policies in reducing loading of nutrients and

organic matter?

Key messages:

O [n 1998, only two EU countries were close to
conforming to the requirement of the directive
for their large agglomerations discharging into
sensitive areas, and eight countries were far
from conformity

O Many large cities did not have a sufficient
standard of treatment to meet the objectives of
the directive

Figure 3.30

Urban waste water treatment in cities in the EU

Source: EC (2002a).
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Notes: Numbers of cities next to parts of pie. Cities
with more than 150 000 population equivalents.

Implementation of the urban waste
water treatment directive

The Urban Waste Water Treatment Directive
(91/271/EEC) is an important Community
water policy and its aim is to protect the
environment from the adverse effects of
urban waste water discharges. The directive
sets minimum standards for the collection,
treatment and disposal of waste water
dependent upon the size of the
agglomeration, and the type and sensitivity of
the receiving waters. The directive has some
important deadlines. The following
assessment of the implementation of the
directive is based on the Commission’s report
2002 on Member States’ implementation of
the directive.

By 30 June 1993, the directive had to be
transposed into national law. Many Member
States were late in transposing the directive,
the last being Italy in 1999.

Member States were required to identify
sensitive areas at the latest by 31 December
1993. Sensitive areas are surface waters which
may become eutrophic if protective action is
not taken; drinking waters with nitrate
exceeding standards and areas where further
treatment is required to comply with other
directives (for example, bathing waters or

shellfish waters). Six Member States have
decided to apply stringent (tertiary)
treatment over all their territory (all sensitive
areas); nine other Member States have
identified certain water bodies in their
territory as a sensitive area. These areas were
identified, with a greater or lesser degree of
delay, between 1994 and 1999.

By 31 December 1998, Member States were
required to ensure that waste water treatment
facilities with stringent (tertiary) treatment
were available for all agglomerations with a
population equivalent greater than 10 000
where the effluent was being discharged into
a sensitive area. Major delays in
implementing have been found in most
Member States. Taking the 3 243
agglomerations in which Member States have
decided to provide tertiary treatment out of
some 20 000 agglomerations affected by the
directive, only Denmark and Austria were in
a situation very close to conformity on 31
December 1998 and eight countries were far
from conformity. However, most Member
States had plans to achieve conformity in
these agglomerations over the next few years.

A large number of the 527 cities with more
than 150 000 population equivalents did not
have a sufficient standard of treatment by the
end of 1998 (Figure 3.30). A total of 37 had
no treatment at all, including Brussels, Milan
and Porto; while a total of 57 others
including Aberdeen, Athens, Barcelona,
Dublin, Florence, Liege and Marseille were
still discharging a large part of their effluents
untreated or had a very clearly insufficient
level of treatment in place. The situation is,
however, generally improving and some of
these cities made the necessary investment in
1999-2002, or plan to complete work soon.
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Policy question: How effective are existing policies in reducing loading of nutrients and
organic matter?
Implementation of the nitrates Key messages:
directive © Considerable progress has been made in most
Member States in developing action
In 1991, the EU Member States adopted programmes for nitrate vulnerable zones
Council Dlt_'eCtIVe 91/676/E_EC concer_nlng © However, none of the action plans fully comply
the protection of waters against pollution with the obligations that are specified in the
caused by nitrates from agricultural sources directive
(the nitrates directive). This directive requires considerable progress has been made in most
Member States to designate nitrate vulnerable Member States in developing action
zones and to establish action plans for the programmes for nitrate vulnerable zones
minimisation of agricultural nitrate leaching during the first action plan period (except
in these ZOnes. These plans_ should cover Ireland which, until 2001, had not designated
aspects OT ag_rlcultural ””t”ef“ management any nitrate vulnerable zones). The total area
and application that are particularly relevant of nitrate vulnerable zones in June 2001
for nitrate leaching. Annexes Il and Il of the .. currently 38 % of the EU-15 area
nitrates directive spell out the main types of Based on the assessment of the Europeanl
?rcrflons_ tolbz taken by the Mre‘:mber S_tezces.f Commission, this area should increase to at
€s€ INclude Measures such as periods o least 46 %. Designation and revision of nitrate
prohibition of fertiliser application, vulnerable zones is still in progress in
restrictions for application of manure on Belgium, Greece, Ireland and the UK
slope_d or frozen SO.“S’ manure storage, crop However’, none o’f the action plans fully
rotation, buffer strips efc. comply with the obligations that are specified
. . L in the directive. Only five countries reach a
Implementation of the nitrates directive mean score higher than one (partly
across t.h e EU has been gengrally extremely satisfactory). Considerable further action is
poor, with aII_but_two_ countries (Denma_lrk and required to ensure effective protection of
Sweden) ha\{lng infringement procee_dmgs surface and groundwaters from agricultural
brought against them at some stage since the nitrate pollution in a clear majority of EU
directive came into force in 1991. However Member States
Nitrate vulnerable zones and related action plans Map 3.6
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Hazardous substances

4. Hazardous substances

4.1. Background to the issue

Chemicals bring about benefits on which
modern society is entirely dependent, for
example, in food production, medicines,
textiles, cars etc. They also make a vital

contribution to the economic and social well-

being of citizens in terms of trade and
employment. The global production of
chemicals has increased from 1 million
tonnes in 1930 to 400 million tonnes today.
We have about 100 000 different substances
registered in the EU market, of which 10 000
are marketed in volumes of more than 10
tonnes, and a further 20 000 are marketed at
1to 10 tonnes (*?). Some of these will end up
in the aquatic environment by use or during
production. Many of the substances are
potentially harmful to aquatic organisms and
to humans through drinking water or by
exposure during recreational activities.

The water framework directive (WFD)
definition of hazardous substances is as
follows.

‘Hazardous substances means substances or
groups of substances that are toxic, persistent
and liable to bio-accumulate; and other
substances or groups of substances which give
rise to an equivalent level of concern’.

The definition is very similar to those used by
the Commissions that administer the
Conventions covering the north-east Atlantic
Ocean (OSPAR) and the Baltic Sea
(Helcom).

Elevated concentrations of hazardous
substances have been found in many of our
waters, such as pesticides in groundwater,
heavy metals in rivers and hazardous
substances in coastal and more open marine
water, in particular near point sources of
pollution. Once there, some of these
substances may be concentrated as they move
up through the food chain. Ecological and
health impacts of hazardous substances are
complex and may include birth defects,
cancers, and damage to nervous,
reproductive and immune systems and may
affect the different parts of the ecosystem.

Emissions of hazardous substances can be
from point sources such as discharges from
industries, waste water treatment plants,
landfills, contaminated land and storage
tanks and the burning of fossil fuels, or they
can be oil from ships and off-shore
installations, or may be related to more
diffuse sources such as the use of pesticide or
anti-fouling treatment on ships.

A number of initiatives are tackling these
problems at global, European, national and
regional levels, with some marine
conventions providing binding legal
frameworks and targeting zero emissions for
several hazardous substances by 2020. The
measures are generally focused on the
banning or phasing-out of the most
dangerous substances and a reduction in
emissions by waste water treatment or cleaner
technologies.

EU policies relevant to these indicators
include:

« the Water Framework Directive (2000/60/
EC) which requires the achievement of a
good ecological status and good ecological
potential of water bodies across the EU by
2015;

« the Dangerous Substances Directive (76/
464/EEC) (which is being phased out as
the WFD is implemented);

« the Integrated Pollution Prevention and
Control Directive (96/61/EC) which aims
to control and prevent pollution to water by
reducing or eliminating emissions from
industry; and

« the Drinking Water Directive (98/83/EC).

4.2. Indicators used

The DPSIR framework for assessing
hazardous substances in water is shown in
Figure 4.1. The text in yellow shows those
indicators used in this chapter.

(12) White Paper on the strategy for a future chemicals policy COM(2001) 88.
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_ DPSIR framework for assessing hazardous substances in water
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Loads to coastal waters
Accidental spills, illegal and
regulated
Discharges of oil

Transport and energy
Pressures & //

State

4.3. Assessments by indicator

A relatively small number (compared to the
number of chemicals used) of the most
hazardous substances have been regulated at
an EU level (dangerous substances directive,
List I and List Il substances) since the 1970s
and 1980s. As a result, emissions and loads of
these substances to air and water, and hence
to the sea, have largely decreased since the
mid-1980s in the EU. This reduction has led
to decreases in concentrations of some heavy
metals in the water of some European rivers,
and in mussels at some locations in the
north-east Atlantic Ocean and
Mediterranean Sea. However, environmental
quality standards are still exceeded for some
List I and List Il substances at locations in
some rivers, and concentrations above limits
for human consumption are still found in
marine mussels and fish from estuaries of
major rivers, near some industrial point
discharges and in some harbours, and in fish
in a few Nordic lakes.

The agricultural sector is a major user of
pesticides. Pesticide consumption has
remained relatively stable in EU countries in
the 1990s. Consumption is lower in the
accession countries, but has decreased
reflecting the economic restructuring in
these countries. Pesticides occur in surface
waters and groundwaters at concentrations
that are of potential concern for drinking
water and aquatic organisms. This is reflected
by many countries reporting pesticides (and

Hazardous substances
in rivers, lakes and groundwater,
and in marine
organisms

Exceedance of drinking water standards
Exceedance of environmental quality
standards
Biological effects on aquatic organisms

Impacts

metals) as being a problem for their supply of
drinking water.

The oil production and refining industry is a
significant sector in terms of marine
pollution. Oil pollution is a problem in
Europe’s seas with, in particular, the Black
Sea considered as being severely polluted
near ports and around river mouths. Total
(regulated) discharges from refineries in the
EU (and Norway) have decreased during the
1990s even though oil production increased.
However, the (larger) discharges from
offshore installations show no clear trend. Oil
pollution also arises from illegal discharges to
the sea and from accidental oil spills. The
former appear to be slowly decreasing in the
North Sea, but remain steady in the Baltic
Sea. There is no equivalent information for
the Black and Mediterranean Seas. Also of
major concern are the catastrophic
accidental oil spills that still occur at irregular
intervals in Europe’s seas.

There is a serious lack of information at a
European level on the presence,
concentration and effects of the many other
potentially hazardous substances in water.
For example, the presence and effects of
endocrine-disrupting substances in water is
an issue of emerging concern. Table 4.1
summarises the assessments as answers to
main policy questions. More detailed
information and assessments then follow in
the subsequent pages and indicator
factsheets.
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Assessment of progress in meeting policy objectives in terms of hazardous substances

Table 4.1

Policy question

Indicators

‘Assessment

Is pollution of waters with hazardous substances decreasing?

¢ Are pollution levels with
hazardous substances such
as priority substances
including pesticides
decreasing?

Heavy metals in rivers

©

The concentrations of the heavy metals
regulated by the dangerous substances
directive is decreasing in some European
rivers where data series are available

Hazardous substances in lakes

©

Based on data from the Nordic countries
there are elevated concentrations of heavy
metals and organic micropollutants in
several lakes. In a few cases, fish are so
contaminated that it is recommended they
are not eaten

The concentrations of banned substances
such as PCB and DDT appear to be
decreasing

Are discharges of hazardous substances from sectors decreasing?

o Are direct and riverine loads
to seas increasing/
decreasing?

Loads of hazardous substances
to seas

©

©

Direct and riverine inputs of cadmium,
mercury, lead, zinc, lindane and PCBs into
the north-east Atlantic have decreased
between 1990 and 1999

Atmospheric inputs of cadmium, lead and
mercury into the North Sea have
decreased between 1987 and 1995

The loads of many hazardous substances
to the Baltic Sea have been reduced by at
least 50 % since the late 1980s

There is very limited information on the
loads entering the Mediterranean and
Black Seas, and none on how these have
changed over recent years

¢ In which sectors are
discharges of hazardous
substances increasing/
decreasing?

Sources of metals discharged
to the North Sea

There have been significant reductions in
the discharges/releases to water of some
heavy metals from sectors in most North
Sea countries, in particular from industrial
activities and waste disposal. The
reductions achieved for the agricultural
and transport and infrastructure sectors
were generally smaller

There have also been significant
reductions in the emissions to air of some
heavy metals from the most important (in
terms of relative loads) sectors in some
North Sea countries, in particular from
industrial activities and waste disposal.
There have also been very significant
reductions in lead emissions to air from the
transport sector

 In which sectors are
discharges of hazardous
substances increasing/
decreasing?

Sources of organic substances
discharged to water

There have been significant decreases in
the emissions to air and water of dioxins
and PAHs from most sectors in some North
Sea countries between 1985 and 1999.
This is particularly so for the industrial
sector (water — dioxins and PAHs, air —
PAHs), waste disposal (air — dioxins), small
and medium enterprises (air — PAHSs) and
transport (air — PAHs)

Over the last decade, the loads of some
other organic substances, however, have
remained relatively stable in some
countries, for instance the Netherlands

e |s the agricultural sector
reducing water pollution
caused by pesticides?

Consumption of pesticides

Pesticide consumption per hectare of
arable land in the EU decreased in the
early 1990s but then rose again in the mid-
1990s so that 1996 values were still similar
to 1990

Consumption in the accession countries
steadily declined between 1993 and 1998

due to economic restructuring
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Policy question

Indicators

Assessment

* Are we reducing discharges
from oil installations and
ships and eliminating illegal
discharges from these
sources?

Accidental oil spills from
marine shipping

©® Major accidental oil tanker spills still occur
at irregular intervals in European seas

lllegal discharges of oil to sea

® The number of illegal oil spills has slowly
decreased in the North Sea, but remains
steady in the Baltic Sea. No aerial
surveillance is conducted over the
Mediterranean and the Black Seas

Discharge of oil from refineries
and offshore installations

© Despite increased oil production, oil
discharges from offshore installations and
coastal refineries in the EU show no clear
trend

Do present-day concentration
on human health and the envi

s of hazardous substances hav

ronment?

e unacceptable impacts

¢ |s water intended for human
consumption (drinking
water) wholesome and clean
(free of hazardous
substances such as
pesticides and lead)?

Hazardous substances in
drinking water

© Pesticide and metal contamination of
drinking water supplies has been identified
as a problem in many European countries

Do the levels of man-made
chemicals give rise to
significant risks to, and
impacts on, human health
and the environment?

Are we reducing the impact
of pesticides on surface
water and groundwater?

Non-compliance with EU
environmental quality
standards

© Levels of List | substances in rivers are
generally below EU environmental quality
standards

© The monitoring of hazardous substances in
surface waters is very variable between
countries and it is as a result very difficult
to draw conclusions about current
concentrations and trends

Pesticides in surface water and
groundwater

@ Pesticides occur in surface waters and
groundwaters at levels that are of potential
concern for the supply of drinking water
and because of adverse effects on aquatic
organisms

Hazardous substances in
marine organisms

© Concentrations of some hazardous
substances are decreasing in marine
organisms at some monitoring stations in
the Mediterranean and Baltic Seas, and the
north-east Atlantic Ocean in response to
measures to reduce the inputs of these
substances to these seas

(® However, concentrations of some
substances remained constant, despite the
measures taken

© Contaminant concentrations above limits
for human consumption are still found in
mussels and fish, mainly from estuaries of
major rivers, near some industrial point
discharges and in some harbours

e Are there indications of
negative trends in the
aquatic ecosystem due to
contamination by hazardous
substances (for example,
endocrine disruptors, TBT
and intersex in snails, oiled
sea birds)?

Biological effects of hazardous
substances on aquatic
organisms

© The presence of endocrine disrupting
chemicals in the aquatic environment has
been linked with sexual disruption of
aquatic animals, and is an emerging issue
of concern




Policy question: Is pollution of waters with hazardous substances decreasing?

Heavy metals in rivers

Since the Industrial Revolution, humans have
been releasing metals into the environment
in damaging quantities. Aquatic ecosystems
are particularly sensitive to such pollution
since their food chains generally contain
more trophic levels than on land and so
bioaccumulation is enhanced.

Concentrations of cadmium and mercury
have decreased in rivers in the EU since the
late 1970s, reflecting the success of measures
to eliminate pollution of these two List |
substances under the dangerous substances
directive (Figure 4.2). However, this
information should be treated with some
caution as the data are from relatively few
stations and may not be representative. The
dangerous substances directive also requires
the pollution of List 11 substances to be
reduced. List Il metals include zinc, copper,
nickel, chromium and lead. Data from the
Rhine and Elbe indicate that the levels of
some of these metals have also been reduced
since the late 1980s (Figure 4.3).

In the Rhine, levels of certain heavy metals
were reduced by between 50 and 90 % by the
end of the 1980s compared with the early
1970s, though the Rhine is still subject to
sizeable inputs of pollutant substances. This
reduction was achieved by the control and
reduction of point sources of these metals,
and had a positive impact on aquatic
communities in the Rhine.

In the Elbe, there have been considerable
reductions in inputs of almost all substances,
mainly as a result of the drastic drop in
production and of factory closures but also
due to the construction and modernisation
of sewage treatment plants. However, heavy
metal pollution is still high. The reduction in
mercury was due primarily to the
discontinuation of the amalgam process for
chloride production in two factories in the
new German L&nder and the Czech
Republic, and to remediation of existing
contaminated sites.

Hazardous substances 59
Key messages:
© The concentrations of the heavy metals
regulated by the dangerous substances
directive are decreasing in some European
rivers where data series are available
Concentration of cadmium and mercury at river .
. Figure 4.2
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Concentration of heavy metals in the rivers Rhine
and Elbe

Figure 4.3
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Policy question: Is pollution of waters with hazardous substances decreasing?

Key messages:

© Based on data from the Nordic countries, there
are elevated concentrations of heavy metals and
organic micropollutants in several lakes. In a few
cases, fish are so contaminated, that it is
recommended they are not eaten

© The concentrations of banned substances such
as PCB and DDT appear to be decreasing

Figure 4.4

Lead concentration in lakes in the Nordic countries,
autumn 1995

Source: Skjelkvale et al.
(2001).
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Figure 4.5

PCB and DDT in pike from Lake Storvindeln, Sweden

Source: Swedish EPA
(2002).
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Demonstration indicator

Hazardous substances in lakes

There is limited information on heavy metals
(and other hazardous substances) in
European lakes. The most comprehensive
information is from the Nordic countries.

The Nordic lake survey of 1995 measured
heavy metal concentrations in the water of

3 000 lakes. The survey revealed that the
concentrations of lead are low (< 0.3 pug/1) in
the northern parts of the countries and in
areas of high altitude, corresponding to areas
with low population density and low
consumption of gasoline. In the southern
parts of the countries, there are often
elevated concentrations of up to 1-10 pg/1.
High concentrations are particularly evident
in south-western Norway due to high
deposition from long-range air pollution.
Cadmium and zinc follow a similar general
geographical distribution whereas the
occurrence of other heavy metals are, to a
greater extent, determined by bedrock
geology in combination with indirect effects
from acidification (for example, acid
dissolution of bedrock).

The concentrations of some hazardous
organic substances have been monitored in a
number of Swedish lakes since the 1960s.
The concentration of PCBs and DDT in pike
tissue has fallen since the late 1960s. In
addition to this, concentrations of a-HCH
and HCB have also fallen. Contrary to this,
the concentrations of brominated flame
retardants have been stable in lake Bolmen
after an increase during the 1970s. While
PCB and DDT are found in the highest
concentrations in southern Sweden where
they have been used most intensely, the more
volatile HCH and HCB are found in similar
concentrations throughout the country due
to long-range air transport. The fish of
Norwegian lakes showed that the levels are
generally low, with a few exceptions. In fish
from the large lakes Mjgsa and Randsfjorden,
there were elevated levels of PCBs and DDTs,
particularly in predatory fish such as trout
and burbot. The livers of burbot in Mjgsa
also had very high concentrations of
brominated flame retardants and the trout in
lake Marvatn contained high concentrations
of dioxins.
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Policy question: Are discharges of hazardous substances from sectors decreasing?

Loads of hazardous substances to seas

The North Sea Conferences had set a target of
a50to 70 % reduction in releases (discharges,
emissions and losses) to water and air of
several hazardous substances between 1985
and 1995. They further agreed on the one-
generation cessation target (2020), which has
also been adopted by the OSPAR Commission
for the protection of the north-east Atlantic.

Helcom adopted a recommendation in May
2001 for the cessation of hazardous substance
discharges/emissions by 2020 (Helcom,
2001a), with the ultimate aim of achieving
concentrations in the environment near to
background values for naturally occurring
substances and close to zero for man-made
synthetic substances.

The Mediterranean action plan has three
protocols which control pollution to the sea,
including the input of hazardous substances.
The land-based sources protocol requires
parties to eliminate pollution from certain
hazardous substances and strictly limit
pollution from others. Article VI of the
Bucharest Convention aims to prevent
pollution of the Black Sea by hazardous
substances and matter.

The reduction in direct and riverine loads,
and atmospheric inputs of some metals to the
north-east Atlantic and North Sea (Figure
4.6), respectively, reflect the emission-
reduction targets set by OSPAR, the
implementation of the dangerous substances
directive and the air pollution abatement
policies in the countries surrounding the
North Sea. The loads of many hazardous
substances discharged to the Baltic Sea have
been reduced, mainly due to the effective
implementation of environmental legislation,
the substitution of hazardous substances with
harmless or less hazardous substances, and
technological improvements (Helcom, 2001a;
2001b). In Estonia, Latvia, Lithuania, Poland
and the Russian Federation, reductions have
been mainly due to the economic crisis and
the restructuring of manufacturing industry
(Source: Helcom web page) as well as
implementation of environmental legislation.

Key messages:

© Direct and riverine inputs of cadmium, mercury,
lead, zinc, lindane and PCBs into the north-east
Atlantic have decreased between 1990 and
1999

© Atmospheric inputs of cadmium, lead and
mercury into the North Sea have decreased
between 1987 and 1995

© The loads of many hazardous substances to the
Baltic Sea have been reduced by at least 50 %
since the late 1980s

© There is very limited information on the loads
entering the Mediterranean and Black Seas, and
none on how these have changed over recent
years

61

Direct and riverine inputs (a) into the north-east
Atlantic and (b) atmospheric inputs into the North
Sea of some heavy metals and organic substances

Figure 4.6
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In the Mediterranean, there is no available
information of how loads of hazardous
substances have changed over time. The
Mediterranean action plan has estimated that
riverine discharges to the Mediterranean are
the largest source of mercury (92 %), lead
(66 %), chromium (57 %) and zinc (72 %),
though direct industrial discharges from the
coastal zone are also significant (around 30 %
of total) for chromium and lead.

Source: OSPAR (2000).
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Policy question: Are discharges of hazardous substances from sectors decreasing?

Key messages:

© There have been significant reductions in the
discharges/releases to water of some heavy
metals from sectors in most North Sea
countries, in particular from industrial activities
and waste disposal. The reductions achieved for
the agricultural and transport and infrastructure
sectors were generally smaller

© There have also been significant reductions in
the emissions to air of some heavy metals from
the most important (in terms of relative loads)
sectors in some North Sea countries, in
particular from industrial activities and waste
disposal. There have also been very significant
reductions in lead emissions to air from the
transport sector

Figure 4.7

Metal discharges to water in North Sea countries
by source

Source: North Sea
Progress Report, 2002.
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Figure 4.8

Air emissions of metals in North Sea countries
by source

Source: North Sea
Progress Report, 2002.
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Sources of metals discharged to the
North Sea

North Sea States have met the 50 % reduction
target for discharges/releases to water for a
large number of the 37 North Sea Conference
priority substances, and most also achieved the
70 % reduction target for mercury, cadmium
and lead. However for some other substances,
such as copper, targets were not consistently
met. Industrial activities were the largest
source of mercury, cadmium, lead and copper
in 1985, and there had been significant
reductions in all these metals by 1999 (99, 96,
98 and 88 %, respectively). Waste disposal was
the second most important source of mercury,
cadmium and copper in 1985, and again there
had been significant decreases in loads to
water by 1999 (54, 75 and 38 %, respectively).
Waste disposal was the largest source of
mercury, cadmium and lead, and a significant
source of copper in 1999. Agricultural
activities were also significant sources of these
metals in 1985 and there had been reductions
in the discharges of mercury (20 %), cadmium
(32 %) and lead by 1999 (62 %), though in the
case of copper there was an increase of 80 %.
There had also been increases (108 %) in the
releases of copper from transport and
infrastructure over this period.

Atmospheric deposition is a source of heavy
metals in marine waters, and thus the control
and reduction of emissions to air is of
relevance to the status of Europe’s seas.
Industrial activities are major sources of
mercury, cadmium, lead and nickel emissions
to air though there were significant reductions
(71, 82, 75 and 56 %, respectively) between
1985 and 1999 in releases from some North
Sea countries. There have also been significant
reductions of emissions of mercury (90 %),
cadmium (95 %) and lead (97 %) from waste
disposal. Transport and infrastructure was the
largest source of lead and a major source of
nickel in 1985, but whereas there had been a
very significant reduction (99.8 %) in lead
emissions by 1999, there had only been a 16 %
reduction in nickel emissions. Lead emissions
reduced from the transport sector as a result of
the decrease in the use of leaded petrol.

Reductions have been achieved through the
implementation of measures such as: the
substitution of hazardous substances with less
or non-hazardous substances; the banning of
the use of substances; the development and
application of best available techniques/best
environment practice; development and use of
clean technology; environmental taxes and
voluntary agreements to reduce use.
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Policy question: Are discharges of hazardous substances from sectors decreasing?
Key messages: Main sources of (a) discharges to water and
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Policy question: Are discharges of hazardous substances from sectors decreasing?

Key messages:

© Pesticide consumption per hectare of arable
land in the EU decreased in the early 1990s but
then rose again in the mid-1990s so that 1996
values were still similar to 1990

© Consumption in the accession countries steadily
declined between 1993 and 1998 due to

economic restructuring

Figure 4.11 Pesticide consumption in EU and accession countries
Source: FAO. 25
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Notes: It is important to note that these figures are
mostly based on sales and for many countries actual
pesticide consumption correlates closely with
fluctuations in crop production. In agriculture, different
types of pesticides are used for different crops. For
example, greater volumes of fungicides tend to be
applied for viticulture and greater volumes of
herbicides for cereal crops.

EU countries: Austria, Denmark, Finland, Germany,
Netherlands, Portugal, Spain, Sweden, United
Kingdom.

Accession countries: Czech Republic, Estonia, Latvia,
Poland, Romania, Slovenia, Slovak Republic.

Consumption of pesticides

Pesticides contribute to agricultural
productivity but can be harmful to humans
and the environment depending greatly on
the toxicity of individual pesticides. The main
source of pesticide pollution of water is from
agriculture, but pollution also occurs from
industrial discharges, pollution incidents,
sewage treatment works, urban run-off and
anti-fouling paints (particularly in coastal
areas).

There has been a trend towards using active
ingredients that are effective at lower
concentrations. The reduction in pesticide
consumption in accession countries was due
to the economic transition in these countries
that, in many cases, ended national support
for farmers and saw an end to subsidies.
However, some accession countries have
recently seen a slight rise in the use of
pesticides, but levels are still much lower than
pre-economic transition. For example, in the
Czech Republic, 4 302 t of pesticide active
ingredients were used in 2000, compared to
8 920 t of active ingredient in 1990 (Czech
Ministry of the Environment, 2001).

Map 4.1 shows the pesticide use per unit area
of arable land for the latest year for which
data is available. Generally consumption is
higher in western Europe than in Nordic or
eastern Europe. However, it is important to
note that the total consumption figures are
dominated by sulphur and copper products
that are used in vineyards, orchards and on
organic farms (European Commission,
2000).
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Use of herbicides, insecticides and fungicides across Europe _

Source: FAO.
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Policy question: Are discharges of hazardous substances from sectors decreasing?

Key messages:

® Major accidental oil tanker spills still occur at
irregular intervals in European seas

Figure 4.12

Accidental oil spills from tankers, combined carriers
and barges in European seas

Source: 1990-98,
Eurostat, based on data
from ITOPF; 1999-2001,
ITOPFE.
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Notes: Data are for spills above seven tonnes per spill.
The mass of oil spilt is approximate, as some records
do not contain the exact amount of oil spilt, but shows
that there were less major spills from 1994 onwards
than in the early 1990s.

Accidental oil spills from marine
shipping

Oil spills to marine areas have a significant
impact on environmental quality affecting all
aspects of marine ecosystems. The
consistency of oil can cause surface
contamination and smothering of marine
biota. In addition, its chemical components
can cause acute toxic effects and long-term
accumulative impacts. Marine life may also
be affected in clean-up operations, either
directly or through physical damage to
marine and coastal habitats. Natural recovery
is possible, but the time required depends on
the size of spill. In the case of large accidental
spills, expensive clean-up operations and
programmes to save marine sea birds and sea
life are required. The impacts of accidental
spills can be catastrophic on coastal zones
that are often sites designated for their high
ecological quality. Spills can also have severe
repercussions for tourism, aquaculture and
fisheries in affected areas.

Map 4.2

Large accidental oil spills from tankers in European seas

Source: EEA (2002) based
on ITOPF data.
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The indicator shows reported oil spills
(greater than seven tonnes per spill) in the
north-east Atlantic, Baltic and Mediterranean
Seas (Figure 4.12). It provides a partial
indication of the total amount of oil released
to the marine environment from the
transport of oil. The International Tanker
Owners Pollution Federation (ITOPF)

estimates that 83 % of the nearly 10 000 ship-

related oil spill incidents are of a size less
than seven tonnes. A few very large accidents
are responsible for a high percentage of the
oil spilt from maritime transport. For
example, during the period 1990-99, from
all the 346 accidental spills over seven tonnes,
totalling 830 000 tonnes, just over 1 % of the
accidents produced 75 % of the spilt oil
volume. Thus the figures for a particular year
may be determined by a single accident.

Hazardous substances

Oil production and consumption is
increasing, as are net imports of oil to the
EU, which increases the risk of oil spills.
More rapid introduction of double hulls for
tankers will help to reduce this risk. This is
demonstrated by the break-up of the single
hulled Prestige, carrying 77 000 tonnes of oil,
off the north-west coast of Spain on 19
November 2002.

There is much sea-borne trade of oil in the
Mediterranean Sea. Between 1987 and the
end of 1996, an estimated 22 000 tonnes of
oil were spilt as the result of shipping
incidents (EEA, 1999). Oil spills from
accidents at sea in the Black Sea are relatively
small compared with the inputs of oil from
domestic and industrial land-based sources
and from the river Danube. However, the
Black Sea is severely polluted with oil from
illegal discharges (see next page for further
details).
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Policy question: Are discharges of hazardous substances from sectors decreasing?

Key messages:

® The number of illegal oil spills has slowly
decreased in the North Sea, but remains steady
in the Baltic Sea. No aerial surveillance is
conducted over the Mediterranean and the
Black Seas

Figure 4.13

Annual number of observed slicks (a) and number of
slicks per flight hour (b) in the North and Baltic Seas
from aerial surveillance

Source: Bonn Agreement
and Helcom (2002).
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lllegal discharges of oil to sea

The main sources of oil pollution in the
marine environment are maritime transport,
coastal refineries and offshore installations,
land-based activities (either discharging
directly or through riverine inputs) and
atmospheric deposition.

No reliable data sources exist at present for
marine oil pollution from land-based
activities and atmospheric deposition. Illegal
oil discharges from ships and offshore
platforms are regularly observed at sea.

Oil pollution from illegal discharges tends to
be a greater problem than from accidents
since it is widespread and occurs
continuously in offshore waters. Accidents
involve a larger amount of oil but cause local
impact which, on the other hand, receives
high public attention when it reaches coastal
waters. Specific aerial surveillance is

conducted over ‘special areas’ defined by
international conventions. The annual
frequency of observed oil slicks from aerial
surveillance in maritime areas in the EU is a
useful indicator of the trends in illegal oil
discharges.

All discharges of oil are prohibited in the
North Sea, Baltic Sea and Mediterranean,
which are designated as International
Maritime Organisation ‘special areas’. Aerial
surveillance is conducted in order to prevent
and detect any violation of these regulations
from ships and platforms. In the North Sea,
the number of oil slicks declined between
1990 and 2000. The high frequencies in 1997
and 1998 are due to methodological
discrepancies where one country reported
very small oil spills (less than 1 m3). The
North Sea has been designated an IMO/
Marpol special area only since 1 August 1999.
In the Baltic Sea, the number of oil spills is
more constant, showing little change in
shipping habits of oil discharge.

No data on hydrocarbon pollution is
available for the north-east Atlantic Ocean.
Hydrocarbon pollution in the French and
Italian Mediterranean areas of responsibility
exceed 200 slick occurrences per year. But
the data are available only at national level
and are not commonly reported under the
Barcelona Convention. There is no other
report for the Mediterranean Sea, where there
are about 40 oil-related sites (pipeline
terminals, refineries, offshore platforms, etc.).

Much of the Black Sea is severely polluted
with oil, especially near ports and river
mouths. This is probably as a result of heavy
boat traffic. Oil pollution along shipping
lanes is especially heavy and is suggested to
be caused by deballasting and bilge
discharges.
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Discharge of oil from refineries and
offshore installations

There are a large number of installations
over marine oil fields (Map 4.3). OSPAR has
published a database of offshore installations
in the north-east Atlantic Ocean which area
includes more than 900 different
installations, some of which produce up to
800 000 tonnes of oil per year.

Coastal refineries and offshore
installations (**) represent significant sources
of oil discharged to the marine environment.

The EU dangerous substances directive
includes targets on oil pollution discharges
with reference to persistent and non-
persistent mineral oils and hydrocarbons of
petroleum origin. The OSPAR and Helcom
Conventions set targets on oil pollution from
land-based sources and offshore installations.
For example, there is a target for reducing
inputs of oil in processed water by 15 % by
2006 and a standard of 30 mg/I oil for
individual installations by the end of 2006 in
the OSPAR area.

Oil discharges from refineries steadily
decreased during the 1990s and discharges
from offshore installations decreased in the
early 1990s but have increased slightly since
then. These decreases are due to increased
application of cleaning technologies and

Hazardous substances 69
Key messages:
® Despite increased oil production, oil discharges
from offshore installations and coastal refineries
in the EU show no clear trend
Total discharges of oil from refineries and offshore .
Figure 4.14
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1994-99) are based on emission coefficients.

improved waste water treatment. Additional
improvements are expected, due to new
OSPAR regulations which entered into force
in 2000.

In 1990, offshore installations of Denmark,
the United Kingdom and the Netherlands
discharged 15 500 tonnes of oil while they
produced 102 million tonnes. In 1999, those
installations discharged less than 10 400
tonnes of oil while they produced 154 million

Source: OSPAR (1999),
OSPAR (2001), Eurostat
(2001).

Location of offshore oil installations

Map 4.3
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(13) ‘Offshore installation’ is defined by OSPAR as ‘any man-made structure, plant or vessel or parts thereof,
whether floating or fixed to the seabed, placed within the maritime area for the purpose of offshore activities’. It
includes, for example, exploration and production platforms or ships.

Source: UKHO, SHOM,
EEA (2002).
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tonnes. Between 1990 and 1998, the total
refinery output across the EU increased by
15 %, while discharges decreased by 70 %
(Eurostat, 2001).

The assessment of discharges from offshore
installations in the Mediterranean and Black
Seas is lacking. There are extensive oil
refining and petrochemical industries

operating in the entire Mediterranean region
(EEA, 1999) with 40 major refineries in 1997.
The amount of oil discharged into the sea
from 13 of these refineries was estimated in
1995 to be 782 tonnes (UNEP, 1996).
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Policy question: Do present day concentrations of hazardous substances have
unacceptable impacts on human health and the environment?
Ha:ardous substances in drinking Key messages:
water @ Pesticide and metal contamination of drinking
o . ] water supplies has been identified as a problem
The Drinking Water Directive (80/778/EEC), in many European countries
and its successor (98/83/EC which comes in
force in 2003), aims to ensure that water Pesticide pollution of drinking water has
intended for human consumption is safe. In been identified as a problem in Belgium,
addition to microbiological and Denmark, France, Germany, the Netherlands
phy_5|cochem|cal parameters, a number of and the UK (Eureau, 2001) where it is
toxic substances such as pesticides, estimated that between 5 and 10 % of
polyaromatic hydrocarbons, cyanide resources are regularly contaminated with
compounds, and heavy metals are to be pesticides in excess of 0.1 ug/l. For example,
monitored. Thl_s is because the raw supply in Germany in 1995, 10 % groundwater
may be contaminated, for example, with monitoring stations exceeded 0.1 pg/I
pest|C|de_s from agricultural land which have particularly for atrazine despite its ban in
leached into groundwater or from- 1991. One of the main causes of metal
contamination within the distribution system,  ontamination of drinking water is from lead
such as lead from piping. Some problems with  5jymbing. For example, in France, extensive
pesticides and/or heavy metals in drinking replacement of lead pipes is still required
water have been identified in national reports  5n( in the UK, the use of lead solder is still
and by the European Union of National common even though it has been illegal
Assaciations of Water Suppliers and Waste since 1987. In some of the accession
Water Services (Eureau) (Map 4.4). countries, there are also problems with lead
and other metals, for example, in the Czech
Republic, barium and nickel are at levels that
are of concern in some supplies and the
Slovak Republic has recorded some high
cadmium concentrations.
The threat of metal and pesticide contamination in drinking water Map 4.4
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Policy question: Do present day concentrations of hazardous substances have
unacceptable impacts on human health and the environment?

Key messages:

© Levels of List | substances in rivers are generally
below EU environmental quality standards

© The monitoring of hazardous substances in
surface waters is very variable between
countries and it is as a result very difficult to
make conclusions about current concentrations
and trends

Figure 4.15

Monitoring stations exceeding List | environmental
quality standards in the period 1994-98

Source: COMMPS
database, Data analysis
by EEA-ETC/WTR.
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Notes: European environmental quality standards are
established for List | substances under the dangerous
substances directive. Numbers in brackets equate to
the number of stations at which substances are
monitored. The concentrations recorded at the
stations have been divided into ranges equivalent to
less than 10 % of the substances’ EQS value, between
10 % and less than the EQS, and greater than the EQS
value. The number on the right axis equates to the
number of stations at which the EQS value is
exceeded.

Figure 4.16

Non-compliance with List | and List Il environmental
quality standards in rivers in England and Wales

Source: Environment
Agency of England and
Wales (2002).
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Notes: Monitoring sites downstream of discharges.
The causes of failures include run-off from historically
contaminated land, discharges from old mines and re-
suspension of contaminated sediments from historic
discharges. Consented discharges were not
responsible for any of the failures.

Demonstration indicator

Non-compliance with EU
environmental quality standards

Environmental quality standards are set for
some hazardous substances for application at
an EU level (List I substances) under the
dangerous substances directive, whilst others
are set nationally (for example, List Il
substances). These standards are set to
protect aquatic organisms. European
standards will also be established for priority
list substances and national standards for
other pollutants under the water framework
directive.

The best available information shows that
concentrations of hazardous substances are
generally quite low in water and exceedences
of the dangerous substances environmental
quality standards for List | substances are
relatively rare (Figure 4.15). This is
supported by information from England and
Wales where the numbers of sites where
environmental quality standards are
exceeded have decreased during the 1990s.
However, there are still a relatively high
proportion of sites that are failing national
environmental quality standards for List 11
substances (Figure 4.16).

The combined monitoring-based and
modelling-based priority-setting scheme
database (COMMPS) was developed by the
European Commission to establish a list of
priority substances for the water framework
directive and as such is the best data source
available at present. It contains over 750 000
data points from EU Member States but is
biased towards a few countries that provided
most information. Even though it is not
certain whether or not the absence of data in
the COMMPS database from a particular
country indicates that no monitoring is
undertaken, it is clear that there are very
large differences in the number of substances
and stations at which hazardous substances
are monitored. This implies that many EU
countries are not undertaking adequate
monitoring for these substances. The
number of hazardous substances monitored
is highest in Germany, the UK and Austria
and lowest in Finland, Ireland and Portugal.
In addition, seven of the EU countries do not
appear to monitor any of the substances that
are on the water framework directive priority
list.
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Policy question: Do present day concentrations of hazardous substances have
unacceptable impacts on human health and the environment?

Demonstration indicator

Pesticides in surface and groundwater

EU standards for the levels of pesticides in
drinking water have to be complied with at
the point of supply to the consumer (for
example, less than 0.1 pg/I for individual
pesticides) but standards are also useful for
assessing concentrations in groundwater.
Unfortunately, at a European level, the
monitoring data on the concentrations of
pesticides in water is limited.

Groundwater is often used as a drinking
water source, yet there is limited information
available on pesticide contamination and a
lack of reliable and comparable data on
European levels. In addition, the monitoring
of pesticides is not yet undertaken in many
countries.

Figures 4.17 and 4.18 show the occurrence of
some commonly found pesticides in
groundwater and surface waters in England
and Wales — the data show no definite trends
but indicate that some pesticides occur at
concentrations that would be of concern if
the water was drunk untreated. Many other
countries report pesticide pollution of their
groundwater. In Austria, between mid-1997
and mid-1999, about 15 % of sampling sites
exceeded 0.1 pg/I for desethylatrazine and
10 % for atrazine. Trend analyses for atrazine
of 247 sampling sites showed significant
downward trends for 72 % of the sites.
Atrazine was banned in 1995 and the ban
seems to be effective (UBA Vienna, 2001). In
Finland, pesticide pollution of groundwater is
reported around tree nurseries (FEI, 2001).
In France, over half of all monitoring points
(52 %) are considered to be unaffected.
Excessive contamination is suspected at 35 %
of points and definitely present at 13 % of
points. However, the available data covers
only 75 % of France (RNDE, 2002). In
Denmark, in 2001, pesticides were found to
be present in 27 % of the well screens and
concentrations of pesticides in 8.5 % of the
screens exceeded the limit value for drinking
water (Geus, 2002). In the UK, in 2000, about
9 % of the freshwater sites failed to meet the
environmental quality standards at least once
(Environment Agency of England and Wales,
2002). Even Sweden, which confirmed that
pesticides do not cause problems in
groundwater, reports sometimes on low but
not insignificant concentrations of pesticides
in groundwater (Swedish EPA, 2002).

Key messages:

@ Pesticides occur in surface waters and
groundwaters at levels that are of potential
concern for the supply of drinking water and
because of adverse effects on aquatic
organisms
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Occurrence of some commonly found pesticides in
England and Wales

Figure 4.17
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Frequently occurring pesticides in freshwater,
marine water and groundwater in England and
Wales in 2000

Figure 4.18
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Policy question: Do present day concentrations of hazardous substances have
unacceptable impacts on human health and the environment?

Key messages:

© Concentrations of some hazardous substances
are decreasing in marine organisms at some
monitoring stations in the Mediterranean and
Baltic Seas, and the north-east Atlantic Ocean in
response to measures to reduce the inputs of
these substances to these seas

©® However, concentrations of some substances
remained constant, despite the measures taken

O Contaminant concentrations above limits for
human consumption are still found in mussels
and fish, mainly from estuaries of major rivers,
near some industrial point discharges and in
some harbours

Summary of trends in concentrations in biota in

Table 4.2 Baltic and Mediterranean Seas and the north-east
Atlantic Ocean
Source: EEA. Baltic NE NE | Mediter-
Herring | Atlantic | Atlantic | ranean
Cod Mussels | Mussels
Cadmium ® ® ®) ®)
Mercury ® ® ®) ®)
Lead ® © © ®)
DDT © ® © ni
PCBs © ® © ni
Lindane ni ni ni ©
© inconsistent but decreasing trend;
@ no trend;
® upward trend;
ni = no information
Muscle analysed in herring; liver analysed in cod
except for mercury where muscle was used.
Concentration of selected metals and organic
Figure 4.19 substances in mussels in the Mediterranean Sea and

the north-east Atlantic Ocean

Source: Complied by
EEA-ETC/WTR from
OSPAR, Helcom and EEA
Mediterranean member
country data.
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Notes: It should be noted that the lack of consistent or
reliable data from the marine conventions or EEA
countries inhibits adequate assessment of levels and
trends of hazardous substances in European marine
waters. Aggregated data do not necessarily convey the
uncertainty these problems cause.

Hazardous substances in marine
organisms

Hazardous substances may affect human
health through the consumption of marine
organisms and can have deleterious effects
on the marine ecosystem function. Lethal
and sublethal effects are known to occur. The
long-term effects of these persistent
substances in the European marine
environment are not adequately known.
Measures to reduce the input of hazardous
substances and to protect the marine
environment are being taken as a result of
various initiatives on different levels. These
are described in other indicators. More
recently, the water framework directive will
require Member States to achieve good
ecological and chemical status in transitional
and coastal waters. Chemical status will be
defined in terms of standards for a priority
list of the most hazardous substances.

Table 4.2 summarises the main trends found
in the data from the Baltic Sea (herring
muscle), Mediterranean Sea (mussels) and
the north-east Atlantic (mussels, and cod
liver and muscle). Decreasing trends have
been found for cadmium, mercury and lead
in mussels in the north-east Atlantic and
Mediterranean Sea (Figure 4.19), and for
lindane in Mediterranean mussels, and DDT
and PCBs in mussels from the north-east
Atlantic. In fish, there was less evidence of
generally decreasing trends and in the case of
PCB in cod liver in the north-east Atlantic
there was evidence of an increase in
concentrations since 1990. Even though
some stations have decreasing trends, other
areas, remote from point sources, may have
elevated concentrations of some hazardous
substances (for example, cadmium in
northern Iceland, mercury in northern
Norway).
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Policy question: Do present day concentrations of hazardous substances have
unacceptable impacts on human health and the environment?

Biological effects of hazardous
substances on aquatic organisms

An endocrine-disrupting chemical as defined
by the WHO and adopted by the European
Commission is ‘an exogenous substance or
mixture that alters the function(s) of the
endocrine system and consequently causes
adverse health effects in an intact organism,
or its progeny, or (sub) populations’.

Several classes of chemicals such as
pesticides, phthalate plasticisers, dioxins and
anti-fouling paints are known to have
endocrine-disrupting properties (DMU,
1997; Royal Society, 2000). Pharmaceuticals
with hormonal effects (such as, synthetic
oestrogen used in contraceptives) are also
emitted into the environment and the effects
that these substances might have are also an
increasing concern (e.g. UBA, Berlin 2001).
There are currently 553 substances on a
candidate list of substances for further
evaluation of their roles in endocrine
disruption drawn up by a study for the
European Commission (2001).

A number of studies have now been carried
out on freshwater and estuarine systems in
Europe and endocrine disruption has been
noticed in fish exposed to effluent from
sewage treatment works. The main
observation is the feminisation of males
including the induction of vitellogenin (an
egg yolk protein) and abnormal gonadal
development. The effects on populations are,
at present, unclear but it is generally
considered to be mainly due to natural and
synthetic oestrogens from domestic sewage.

The most undisputed evidence for
endocrine-disrupting chemicals effecting
wildlife populations is that for organo-tin
compounds. Organo-tin compounds were
first used in anti-fouling paints in the 1960s
and have now been shown to cause imposex
(penis formation induced in females) in over
100 species of marine molluscs.

Results from a study of wild roach in several
English rivers in 1996 and 1997 showed that
the prevalence and degree of feminisation of
male fish was generally higher at river sites
downstream of sewage treatment works than
at sites upstream or in waters that do not
receive sewage effluents (Figure 4.20). In one
case, the sewage effluent contained
alkylphenol detergents which are known to
have endocrine-disrupting properties.

Key messages:

© The presence of endocrine-disrupting chemicals
in the aquatic environment has been linked with
sexual disruption of aquatic animals, and is an

emerging issue of concern.

Sexual disruption in wild fish in England Figure 4.20

60 Source: Environment
Agency of England and
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Similar feminisation of male roach has also
been observed in two rivers polluted with
waste water in Denmark (NERI, 2002).

Feminisation of flounder in estuarine and
coastal waters in the UK has also been
reported, even though abnormal sex ratios
were not seen in any estuary (CEFAS, 1998).
Here, it was concluded that oestrogenic
hormones were not the major causative agent
but were likely to be contributing to the
observed effects. The presence of industrial
effluents and chemicals in these waters also
suggested that non-hormonal substances
were major contributors to the effect.
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5. Water quantity

5.1. Background to the issue

Water availability problems occur when the
demand for water exceeds the amount
available during a certain period. They occur
frequently in areas with low rainfall and high
population density, and in areas with
intensive agricultural or industrial activity.
Apart from water supply problems, over-
exploitation of water has led to the drying-
out of natural areas in western and southern
Europe, and to salt-water intrusion in
aquifers.

The overall abstraction and consumption of
water resources is currently sustainable in the
long-term perspective. However, some areas
may be facing unsustainable trends,
especially in southern Europe where much
improved efficiency of water use, especially in
agriculture, is needed to prevent seasonal
water shortages. In addition, climate change
may affect water resources and demand.

The three main consumptive users of water
are agriculture, industry and the domestic
sector.

The main policy objectives are:

« to ensure the rates of abstraction from our
water resources are sustainable over the
long term (**) and to promote sustainable
water use based on a long-term protection
of available water resources (*°);

« to ensure a balance between abstraction
and recharge of groundwater, with the aim
of achieving good groundwater status by
2015 (%9).

The water framework directive obliges
Member States to use pricing for water-
related services as an effective tool for
promoting water conservation. This would
also allow the environmental costs of water to
be reflected in the price of water. National,
regional and local authorities need, amongst
other things, to introduce measures to
improve the efficiency of water use and to

encourage changes in agricultural practices
necessary to protect water resources (and
quality). Leakage remains a major source of
inefficiency of water use and in several
countries objectives have been set to achieve
major reductions in leakage.

EU Member States shall ensure by 2010:

 that water-pricing policies provide
adequate incentives for users to use water
resources efficiently, and thereby
contribute to the environmental objectives
of the water framework directive;

< an adequate contribution of the different
water uses, disaggregated into at least
industry, households and agriculture, to
the recovery of the costs of water services.

5.2. Indicators used

The DPSIR framework for assessing water
guantity resources is shown in Figure 5.1. The
text in yellow are those indicators used in this
report.

5.3. Assessments by indicator

There are large spatial and temporal
differences across Europe in the amount of
water available. These differences are
expected to change as climate changes, with
decreasing amounts of rain but with more
intense rainfall events predicted to occur in
southern Europe, and increasing rainfall in
central and northern Europe. Southern
Europe is expected to experience more
summer droughts.

Pressures on water quantity arise from the
main sectoral users of water such as
agriculture, households, energy production
and industry. The seasonal demand from
tourism is a significant pressure, particularly
in southern Europe. During the 1990s, there
have been decreases in water abstracted for
agriculture, industry and urban use in central
accession and central western countries, and

(14) Sixth environmental action programme, 5.6 — Ensuring the sustainable use and high quality of our water

resources (pp. 45-46).
(15) Water framework directive, Article 1.
(16) Water framework directive, Article 4.
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DPSIR conceptual framework for assessing water quantity resources _

Driving
Forces

Industry
Energy
Agriculture
Aquaculture
Households

Pressures ¥

Exploitation index
Consumption index
Total abstractions
Sectoral water use:
agriculture,
households, tourism

State

in water used for energy production in
southern western and central western
countries. However, there were increases in
agricultural water use in southern western
countries, and in water abstracted for energy
production in central accession countries.
Approximately 20 % of Europe’s population
lives in countries that are water stressed with
those countries with the highest agricultural
water use having the highest water
consumption, consuming in some cases over
10 % of their annual available water.

The impacts of over-abstraction of available
water include decreases in groundwater
levels that in turn can lead to impacts on
associated aquatic and terrestrial ecosystems
such as wetlands. In addition, over-
abstraction of groundwater can lead to the
intrusion of saltwater into coastal aquifers:
this is a major concern and problem
throughout Europe.

Tourism
cl:ma

Available water

Responses

Overall reservoir stocks
Water prices
Water use efficiency
Water leakage

Saltwater intrusion
Groundwater levels

Impacts

Measures (responses) to increase the amount
of available water include the construction of
storage reservoirs to safeguard supplies when
other sources are stressed. This is particularly
the case in southern Europe where a high
proportion of water is used for irrigation.
Other measures are aimed at reducing or
controlling the demand for water including
water pricing, water-saving devices and
reduction of water leakage in distribution
systems.

Table 5.1 summarises the assessments as
answers to main policy questions. More
detailed information and assessments then
follow in the subsequent pages and indicator
factsheets.
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Table 5.1

Assessment of progress in meeting policy objectives in terms of water quantity

Policy question

Indicators

‘ Assessment

Are abstractions of water sustainable over the long term?

¢ How does climate impact on
water resources?

Available water

o

12 countries have less than
4 000 m3/capita/year while the northern
countries and Bulgaria have the highest
water resources per capita

Most climate models project decreasing
precipitation rates for southern Europe
and more intense rainfall events

Most climate models project increasing
precipitation rates for central and northern
Europe

¢ Which areas in Europe are at
higher risk of water stress?

Water exploitation index

18 % of Europe’s population live in
countries that are water stressed

¢ Are we using less water?

Total water abstraction

Total water abstraction has decreased over
the last decade in most regions of Europe
with the exception of western southern
Europe where it has been constant

Is the use of water by sectors

sustainable?

® Which sector consume most
water?

Water consumption index

The countries that have the highest
agricultural water use have the highest
consumption indices, consuming in some
cases over 10 % of their annual available
resource

® In which sector is water use
increasing/decreasing?

Sectoral use of water

During the 1990s:

There were decreases in water abstracted
for agriculture, industry and urban use in
central accession and central western
countries, and in water used for energy
production in southern western and
central western countries

There was a slight increasing trend in
agricultural water use in southern western
countries and in water abstracted for
energy production in central accession
countries

e |s agricultural production
becoming less water
intensive?

Agricultural water use

Southern European countries have the
largest area of irrigated land in Europe,
and use around three times more water
per unit of irrigated land than other parts
of Europe

The amount of water used for irrigation has
increased in southern Europe and some
western central countries in the 1990s, and
in some countries it is likely to continue to
increase

In the central accession countries the
amount of water used for irrigation has
decreased over the same period largely
because of the deterioration, and non-use,
of irrigation systems in these countries

¢ Are households reducing
water use?

Water use by households

Urban water use has decreased in the
1990s in many European countries as a
result of measures to reduce demand and
because of economic restructuring

Urban water use is highest in western
southern countries largely reflecting the
warmer climate in this part of Europe




Policy question

Indicators

‘Assessment

Are the impacts of water abstractions being reduced?

¢ Are there indications of low
water availability/reduced
water quality?

Overall reservoir stocks

o

Southern European countries retain the
highest proportion of their annual
freshwater resources in storage reservoirs,
often to safeguard supplies when other
water resources are stressed. These
countries use the highest proportion of
their water resources for irrigation

Hydropower generation is also a major use
of storage reservoirs particularly in Nordic
countries

Saltwater intrusion

Saltwater intrusion as a result of increasing
groundwater over-exploitation is a major
concern in many aquifers throughout
Europe

* Are impacts on wetlands and
aquatic biota decreasing?

Groundwater levels

©

Groundwater levels have increased in
some European aquifers in response to
decreases in groundwater abstraction

Are water prices and water saving technologies effective tools to improve water conservation?

¢ |s water pricing used as a
tool for promoting efficient
water use?

Water prices

©

©

Many countries have made significant
progress towards more effective water
pricing policies that should reduce water
demand

However, far less progress has been made
in the agricultural sector compared to the
domestic and industrial sectors

* Are we changing to more
efficient uses of water?

Water use efficiency

Water use efficiency has been improved in
various water-saving devices in
households, public places and industry

Water leakage

Leakage losses are significant in many
urban areas

Progress is being made in some countries
to reduce water leakage from urban
distribution systems

Water quantity
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Key messages:

12 countries have less than 4 000 m%/capita/year
while the northern countries and Bulgaria have

the highest water resources per capita

Most climate models project decreasing

precipitation rates for southern Europe and

more intense rainfall events

Most climate models project increasing
precipitation rates for central and northern

Europe

Figure 5.2

Water availability per capita and country

Source: Eurostat.
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Policy question: Are abstractions of water sustainable over the long term?

Available water

Precipitation is the source of all freshwater
resources. Precipitation is unevenly
distributed in Europe, being highest in the
western part and in regions with mountains
(Map 5.1). Annual average river run-off from
rain varies from over 3 000 mm in western
Norway to less than 25 mm in southern and
central Spain, and is about 100 mm over
large areas of eastern Europe.

The total renewable freshwater resource of a
country is the total volume of river run-off
and groundwater recharge generated
annually by precipitation within the country,
plus the total volume of actual flow of rivers
coming from neighbouring territories. This
resource is supplemented by water stored in
lakes, reservoirs, icecaps and fossil
groundwater. In absolute terms, the total
renewable freshwater resource in Europe is
around 3 500 km?/year. A total of 12
countries have less than 4 000 m3/capita/
year, while the northern countries and
Bulgaria have the highest water resources per
capita (Figure 5.2).

Inflows from transboundary watersheds can
be a significant percentage of freshwater
resources in countries, either as surface flow
(as is the case of Bulgaria) or as groundwater
flow. The accession countries of the Danube
basin have the highest dependency on
external resources (above 70 % of their total
resources). In western Europe, the
Netherlands has the highest dependency
(88 %), followed by Luxembourg and
Portugal.

Climate changes are affecting precipitation
patterns in Europe. In some parts of
northern countries (Map 5.2) there has been
an increase of more than 9 % of the annual
precipitation per decade between 1946 and
1999 (IPCC, 2001 and Klein Tank et al.,
2001). Decreasing trends in precipitation
have been observed in parts of southern and
central Europe. Most climate models project
increasing precipitation rates for central and
northern Europe and decreasing rates for
southern Europe. The increasing rates are
mainly due to more precipitation during the
winter months, while southern Europe will
experience more summer droughts.
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Average annual precipitation between 1940-95 in the EEA area (mm) _

Source: Climate Research
Average annual Unit (CRU), 1998.
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Policy question: Are abstractions of water sustainable over the long term?

Key messages:

© 18 % of Europe’s population live in countries
that are water stressed

© Total water abstraction has decreased over the
last decade in most regions of Europe with the
exception of western southern Europe where it
has been constant

Figure 5.3

Water exploitation index (WEI) in the late 1990s

Source: Eurostat.
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Figure 5.4

Water abstraction in different regions of Europe

Source: Eurostat.
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insufficient data for trend assessment.

Water exploitation index
Total water abstraction

Abstractions for different uses exert the most
significant pressure on the quantity of
freshwater resources. The total water
abstraction in Europe is about 353 km?3/year,
which means that 10 % of Europe’s total
freshwater resources is abstracted. The water
exploitation index (WEI) in a country is the
mean annual total demand for freshwater
divided by the long-term average freshwater
resources. It gives an indication of how the
total water demand puts pressure on the
water resource. It also identifies those
countries that have high demand in relation
to their resources and therefore are prone to
suffer problems of water stress.

For this assessment, the following threshold
values/ranges for the water exploitation
index have been used to indicate levels of
water stress: (a) non-stressed countries

<10 %; (b) low stress 10 to < 20 %; (c)
stressed 20 % to < 40 %; and (d) severe water
stress = 40 %. The threshold values/ranges
above are averages and it would be expected
that areas for which the water exploitation
index is above 20 % would also be expected
to experience severe water stress during
drought or low river-flow periods.

A total of 20 countries (50 % of Europe’s
population) can be considered as non-
stressed (Figure 5.3), lying mainly in central
and northern Europe. Nine countries can be
considered as having low water stress (32 %
of Europe’s population). These include,
Belgium, Denmark and Romania and
southern countries (Greece, Portugal and
Turkey). Finally, there are four countries
(Cyprus, Italy, Malta and Spain) which are
considered to be water stressed (18 % of
Europe’s population). Water stressed
countries can face the problem of
groundwater over-abstractions and the
consequent water table depletion and salt-
water intrusion in coastal aquifers.

Total water abstraction decreased during the
1990s by 30 % in the central accession
countries and by 14 % in the western central
countries while in the western southern
European countries it has been constant.
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Water consumption index

The water consumption index is the total
consumption divided by the long-term
freshwater resources of a country. This index
highlights those regions where higher
consumptive uses are predominant, such as
in the western southern countries.

For the purposes of this assessment, it has
been assumed that 80 % of total water
abstracted for agriculture, 20 % for urban
use, 20 % for industry and 5 % for energy
production is consumed and not returned to
the water bodies from where it was
abstracted. These figures are averages of the
water consumed by the sectors as there are
no data at national level on the water
returned from the different sectors. These
figures have been widely accepted, though
they may vary by about 5 to 10 % depending
on the sectors and other factors. For
example, actual consumption in agriculture,
the largest water-consuming sector, depends
on climatic conditions, crop composition and
irrigation techniques. Energy is the least
consuming sector, returning 95-97 % of the
abstracted water.

The average water consumption index in
Europe is 3 %. This index falls to 1 % for
some central western and accession
countries, and in Nordic countries. The
highest consumption indices are found in
those countries where agricultural water use
predominates such as Cyprus, Malta, Spain,
Italy, Portugal and Greece. Even though
countries such as Germany and Belgium have
high exploitation indices, their consumption
indices are relatively low, reflecting the
predominant water uses in those countries,
that is, water for energy production.

Key messages:

© The countries that have the highest agricultural
water use have the highest consumption
indices, consuming in some cases over 10 % of
their annual available resource
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Consumption (left hand side) and exploitation
index (right hand side) in European countries
in the late 1990s

Figure 5.5
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Policy question: Is the use of water by sectors sustainable?

Key messages:

During the 1990s:

© There were decreases in water abstracted for
agriculture, industry and urban use in central
accession and central western countries, and in
water used for energy production in southern
western and central western countries

® There was a slightly increasing trend in
agricultural water use in southern western
countries and in water abstracted for energy
production in central accession countries

Figure 5.6 Sectoral use of water in the late 1990s

Source: Eurostat.
100 %

80 %
60 %
]
E

40 %

20 %

0%

AC Western Western AC  Western
Southern Southern Nordic  Central Central

OEnergy O lIndustry ®Urban B Agriculture

Notes: Southern accession countries (AC): Malta,
Cyprus, Turkey.

Western southern: France, Greece, Italy, Portugal, Spain.

Nordic: Iceland, Finland, Norway, Sweden.

Central accession countries (AC): Bulgaria, Czech
Republic, Estonia, Hungary, Latvia, Lithuania, Poland,
Romania, Slovak Republic, Slovenia.

Western central: Austria, Belgium, Denmark, Germany,
Netherlands, UK.

Sectoral use of water

Sectors have different demands for water
across Europe. On average, 33 % of total
water abstraction in countries is used for
agriculture, 16 % for urban use, 11 % for
industry (excluding cooling), and 40 % for
energy production.

Figure 5.6 shows the sectoral use of water per
region in Europe. The southern accession
countries and western southern countries use
the largest percentages of abstracted water
for agriculture (75 %, and 50 %,
respectively). Irrigation is the most
significant use of water in agriculture in
southern countries. Western central and
western accession countries are the largest
users of water for energy production
(including cooling water) (57 %), followed
by urban use. In particular, Belgium,
Germany and Estonia use more than half of
the abstracted water for energy production.

The decrease of agricultural and industrial
activities in central accession countries
during the transition process led to decreases
of about 70 % in water abstracted for
agricultural and industrial uses in most of the
countries (Figure 5.7). Agricultural activities
reached their minima around the mid-1990s,
but more recently countries are increasing
crop and livestock production (EC, 2002).
Data show a 30 % decrease in abstractions for
public water supply (urban use) in central
accession countries. In most of these
countries, the new economic conditions led
to water supply companies increasing the
price of water and installing water meters in
houses. This resulted in people using less
water. Industries connected to the public
systems also reduced their industrial
production and hence water use. In most
countries, the supply network is obsolete and
losses in distribution systems require high
abstraction volumes to maintain supply.
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Sectoral use of water in three regions of Europe

Figure 5.7
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Policy question: Is the use of water by sectors sustainable?

Key messages:

© Southern European countries have the largest
area of irrigated land in Europe, and use around
three times more water per unit of irrigated land
than other parts of Europe

® The amount of water used for irrigation has
increased in southern Europe and some western
central countries in the 1990s, and in some
countries it is likely to continue to increase

© Inthe central accession countries, the amount of
water used for irrigation has decreased over the
same period, largely because of the
deterioration, and non-use, of irrigation systems
in these countries

Figure 5.8

Irrigated land in Europe

Source: FAO, Eurostat,
national reports.
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Figure 5.9

Water use for irrigation

Source: FAO, Eurostat,
national reports.
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Notes to Figures 5.8 and 5.9:

It has been assumed that the main use of water for
agriculture is for irrigation.

Central accession countries: Bulgaria, Czech Republic,
Estonia, Hungary, Latvia, Lithuania, Poland, Romania,
Slovak Republic, Slovenia.

Western (central and Nordic) Austria, Belgium, Denmark,
Finland, Germany, Iceland, Ireland, Luxembourg,
Netherlands, Norway, Sweden, UK.

Western Southern: France, Greece, Italy, Portugal, Spain.
Southern accession: Cyprus, Malta, Turkey.

Agricultural water use

Agriculture is the largest water-consuming
sector, in particular for irrigation. The role of
irrigation differs between countries and
regions because of climatic conditions. In
southern Europe, it is an essential element of
agricultural production, whereas in central
and northern Europe, irrigation is generally
used to improve production in dry summers.
A major influence on the amount of irrigated
land in the EU has been the common
agricultural policy which regulates the type
and quantity of crops grown.

The area of irrigated land in western southern
and southern accession countries increased
steadily between 1993 and 1999, whereas in
western Europe it remained relatively
constant, and in central accession countries it
steadily decreased. Southern European
countries (western and accession) account for
74 % of the total irrigated area in Europe. In
countries such as Turkey, it is expected to
further increase in the near future following
new irrigation developments. Changes in the
economic structure and land ownership, and
the consequent collapse of large-scale
irrigation and drainage systems and
agriculture production have been the main
drivers for the agriculture changes in the past
10 years in the central accession countries.

The mean water allocation for agriculture
increased from around 4 700 to 5 600 m3/ha/
year between 1993 and 1999. There were,
however, large differences between regions
and countries. In southern countries it is three
to four times higher than anywhere else and
an increase from around 6 100 to 7 200 m3/
ha/year was observed over this period, largely
due to the increase in Cyprus, Spain and
Turkey. Portugal had the largest per unit
consumption in these countries in 1999.
France showed a 50 % reduction over this
period even though the irrigated area
increased, thus implying some increase in
irrigation water efficiency and/or changes in
the crops being irrigated. In most western
(central and Nordic) countries, the mean
water allocation has decreased, with the
exception of Denmark and the UK, where
water used per irrigated area has increased
steadily from 1993 to 1999. The mean per unit
water consumption in central accession
countries decreased steadily from 1 250 in
1993 to 500 m3/ha/year in 1999. This is
because, even though large areas may be
equipped for irrigation, they are not
necessarily irrigated. This is due to economic
changes and difficulties in these countries.
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Water use by households

Increased urbanisation, population growth
and living standards have been major drivers
in the increase of urban water use in the past
century. The amount of urban water use
depends on climate, level and efficiency of
public supply services, patterns and habits of
water use by the population, technological
changes (for example, water saving
technologies and use of alternative sources)
and socioeconomic instruments. The
connection of populations to water supply
systems has also increased over recent
decades, especially in southern countries.
Urban water use is not evenly distributed over
time as households and services tend to
demand more water in hot and dry periods.
There are also seasonal variations in
population, due to tourism, that influence the
amount of water used at a particular time. At
the same time, population density varies over
regions and countries. Yearly country
aggregated figures do not reflect these
seasonal and regional variations.

In western and accession countries, urban use
(households and industries connected to
public water supply) of water is around 100
m3/capita/year. In general, western southern
countries have the highest urban water use
per capita and southern accession countries
the lowest (Figure 5.10). Urban water use has
shown a small decrease in all country
groupings between 1993 and 1999 except for
western southern countries where it has
remained relatively steady. The relative high
use in western southern countries reflects
their hot climate (increase in water for
showering, garden use, public services etc.),
and the changes in lifestyle associated with
increasing urbanisation.

In some western countries, water use fell
during the 1990s as a result of focus on water
saving, increasing metering, and the use of
economic instruments (water charges and
tariffs). In other western countries, urban
water use has continued to increase as a result
of more people being connected to water
supply systems, more households and changes
to more water-consuming lifestyles (more
washing machines, baths, swimming pools,
etc.) The decreasing trend during the 1990s,
in central accession countries, is mainly due to
the general socioeconomic and institutional
framework changes. For example, in Hungary
some of the water supply companies have been
privatised leading to relatively high water
prices and a decrease in urban water use.

Key messages:

© Urban water use has decreased in the 1990s in
many European countries as a result of
measures to reduce demand and because of
economic restructuring

© Urban water use is highest in western southern
countries largely reflecting the warmer climate

in this part of Europe
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Urban water use

Figure 5.10
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Notes: Urban water use per capita per year is based on
the total population of a country rather than the
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The latter is not generally available. Urban water is water
abstracted for urban purposes which include domestic
uses (households), small industries, municipal services,
and public gardening. Thus urban water use per capita is
higher than the household water consumption because it
includes these other uses and water losses in the
distribution system.

Central accession: Bulgaria, Czech Republic, Estonia,
Hungary, Latvia, Lithuania, Poland, Romania, Slovak
Republic, Slovenia.

Southern accession: Cyprus, Malta, Turkey.

Western central and northern: Austria, Belgium,
Denmark, Finland, Germany, Iceland, Ireland,
Luxembourg, Netherlands, Norway, Sweden, UK.
Western southern: France, Greece, ltaly, Portugal, Spain.

Source: Eurostat, World

Bank.

Household water use

Figure 5.11
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Similarly in the Czech Republic, the water
industry has been transferred from the State to
municipalities with different forms of
ownership, and water charges applied. In the
Baltic States, meters were installed in private
houses, higher water tariffs applied and
renovation of old pipe systems carried out; all
these measures have reduced urban water use.
Bulgaria and Romania have relatively high
urban water use per capita because of

breakdowns in water-supply networks, lack of
water metering, water losses and water wastage.

The largest amount of household water used
is found in Spain with 265 I/capita/day
(Figure 5.11), followed by Norway (224 1/
capita/day), Netherlands (218 I/capita/day
and France (164 I/capita/day). Lithuania,
Estonia and Belgium with 85, 100 and 115 I/
capita/day, respectively, have the lowest
household water use in those European
countries with available information.



Policy question: Are the impacts of water abstractions being reduced?

Overall reservoir stocks

The use of storage reservoirs helps overcome
the uneven distribution of natural water
resources with time (see indicator on
precipitation). Run-off in the wet season can
be held back and used in the dry season
(seasonal regulation), while water available
in wet years can be stored and used in dry
years (interannual regulation). The
beneficial aspects of reservoirs in
safeguarding water resources and supplies
have to be balanced against the significant
impacts that their construction and
subsequent operation have on natural
landscapes and ecosystems.

The primary functions of reservoirs in
Europe are for hydroelectric power
production, storage for public water supply
and irrigation. Water is not always available to
meet demands. In particular, water for urban
use must be guaranteed and irrigation
demands often need to be met during the
dry season, when river discharges are at their
annual lowest levels. Water storage by
reservoirs helps to overcome this temporal
unavailability of freshwater resources. In
Europe, approximately 13 % of mean annual
runoff is stored behind dams. It represents a
significant increase in the standing stock of
natural river water, with residence times for
individual reservoirs spanning less than one
day to several years.

The countries with the highest percentage
volume of stored water in relation to their
annual renewable freshwater resources (over
20 %) are Turkey, Spain and Cyprus (see
Figure 5.12). These countries also use the
highest percentage of their resources for
irrigation. This activity demands the largest
water volumes in the driest seasons, requiring
winter storage. Spain and Cyprus are
considered to be water stressed whilst Turkey
has low water stress (see indicator on the
water exploitation index). In many countries
(such as Austria, Finland, France, Greece,
Ireland, Italy, Norway, Portugal and Sweden)
the majority of major reservoirs are used for
hydropower production. In particular, the
primary purpose of major reservoirs in
Sweden and Norway is almost exclusively for
hydroelectricity (EEA, 1999).

Key messages:

© Southern European countries retain the highest
proportion of their annual freshwater resources
in storage reservoirs, often to safeguard
supplies when other water resources are
stressed. These countries use the highest
proportion of their water resources for irrigation

© Hydropower generation is also a major use of
storage reservoirs particularly in Nordic
countries
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Proportion of annual renewable freshwater
resources stored in reservoirs in European countries

Figure 5.12
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Proportion of annual renewable freshwater
resources stored in reservoirs in European regions

Figure 5.13
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Policy question: Are the impacts of water abstractions being reduced?

Key messages:

© Saltwater intrusion as a result of increasing
groundwater over-exploitation is a major
concern in many coastal aquifers throughout

Europe

Saltwater intrusion

Groundwater over-exploitation occurs when
groundwater abstraction exceeds recharge
and leads to a lowering of the groundwater
table. The rapid expansion in groundwater
abstraction over the past 30 to 40 years has
supported new agricultural and
socioeconomic development in regions
where alternative surface water resources are
insufficient, uncertain or too costly (EC,
2000). Over-abstraction leads to groundwater
depletion, loss of habitats and deteriorating
water quality. It is a significant problem in
many European countries. One of its impacts
is the intrusion of saltwater into aquifers.

In nine of 11 countries where coastal over-
exploitation was reported to exist, saltwater
intrusion is the consequence.

Large areas of the Mediterranean coastline in
Italy, Spain and Turkey have been reported to
be affected by saltwater intrusion. The main
cause is groundwater over-abstraction for
public water supply.

Irrigation is the main cause of groundwater
over-exploitation in agricultural areas. Some
examples are the Greek Argolid plain of the
eastern Peloponnesos, where it is common to
find boreholes 400 m deep contaminated by
saltwater intrusion.

Map 5.3

Groundwater overexploitation and saltwater intrusion in Europe

Source: EC (2000).
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Policy question: Are the impacts of water abstractions being reduced?

Demonstration indicator

Groundwater levels

Over-abstraction of groundwater can lead to
decreases in water levels in aquifers. In turn,
these can lead to impacts on groundwater-
dependent terrestrial and aquatic ecosystems
such as wetlands. However, there are
examples of how water resources can recover
once over-abstraction has ceased.

For example, in Hungary (OECD, 2000) the
intensity of groundwater use has fallen by
one third since the mid-1980s. In
Transdanubia, after over-abstraction of
karstic groundwater by mining operations
was halted in the early 1990s, the water table,
which had fallen an average of 30 m,
recovered. Intensive and non-balanced use of
groundwater caused large underground
depression fields, at Liepaja (1 000 km?) and
Riga (7 000 km?) in Latvia, but decreased
water consumption during the 1990s led to a
gradual rise in the water level (Latvian
Environment Agency, 2002) (Figure 5.14). In
the Amsterdam Dunes, a large-scale artificial
recharge scheme made possible a restoration
of the freshwater store (EUCC, 2000). Since
the Spanish La Mancha Occidental in the
Upper Guadiana basin was declared over-
exploited at the end of the 1980s,
abstractions have fallen from 600 million m?3
per year to the current 300 million mé, and
there has been a marked recovery of the
water stored in the aquifer, which also means
a recovery of the valuable associated
ecosystems (see Figure 5.15).

Key messages:

© Groundwater levels have increased in some
European aquifers in response to decreases in
groundwater abstraction

Water quantity 93

Groundwater level and water abstraction in Riga and
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Policy question: Are water prices and water saving technologies effective tools to
improve water conservation?

Key messages:

© Many countries have made significant progress
towards more effective water pricing policies
that should reduce water demand

© However, far less progress has been made in the
agricultural sector compared to the domestic
and industrial sectors

Figure 5.16

Domestic water use price: average increases in
selected European countries

Source: OECD (2001).
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Figure 5.17

Household water use and price of water in Hungary

Source: Hungarian
Central Statistical Office
(2001).
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Figure 5.18

Agricultural, industrial and household water prices in
late 1990s

Source: OECD (1999,
2000, 2001).
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Water prices

Water pricing is an example of one of the
measures used to control or reduce water
demand by different users. The water
framework directive requires Member States
to ensure, by 2010, that water-pricing policies
provide adequate incentives to use water
resources efficiently and to recover the true
costs of water services in an equitable
manner. Most countries are progressing
towards water pricing systems. Nonetheless,
quantifying the effects of water pricing at the
European scale is complex due to the lack of
reliable and comparable data, and the
combined effects of other water demand
measures.

There has been a general trend towards
higher water prices in real terms for the
domestic sector throughout Europe in the
1990s (Figure 5.16). There are wide
variations in water charges within individual
countries and between different countries in
Europe. This is because of the wide range of
factors that determine local water prices, and
whether there is a full recovery of costs,
including those for water treatment and
supply, for sewage treatment and for
environmental damage. Water charges
usually represent a very small percentage of
household income or of GDP per capita
(range 0.2 % in Oslo to 3.5 % in Bucharest in
1996). In many accession countries, water
prices were heavily subsidised before 1990,
but there was a marked increase in prices
during transition, resulting in lower water
use. In Hungary, for example, water prices
increased 15-fold after subsidies were
removed, which led to a reduction in water
use during the 1990s of about 50 %

(Figure 5.17).

Industry also tends to be price sensitive to
water supply and treatment costs.
Consequently, higher water prices are
leading to reduced water use through water-
saving technology and re-use. Agriculture,
which is still widely subsidised, pays much
lower prices than the other main sectors,
particularly in southern Europe (Figure
5.18). Increased prices are likely to produce a
more marked effect on water use where
supplies are metered, water prices are high in
relation to income, exploitation is high and
where public supply is a high percentage of
total supply. Domestic and industrial supplies
are now metered in most countries, whilst
irrigation supplies are metered only in a few.
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Policy question: Are water prices and water saving technologies effective tools to
improve water conservation?

Water use efficiency Key messages:

© Water use efficiency has been improved in
Water demand management measures are various water-saving devices in households,

being introduced to promote water use public places and industry
efficiency in the major water sectors.
Improved water efficiency is being reinforced
by water prices and European and national
legislation.

Water used for (a) washing machines and Figure 5.19

(b) dishwashers

Source: Grypo (1999).
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Higher standards of living are changing
water demand patterns. This is reflected
mainly in increased domestic water use,
especially from personal hygiene. Most of the
European population has indoor toilets,
showers and/or baths for daily use. The
result is that most of the urban water
consumption is for domestic use. Most of the
water use in households is for toilet flushing
(33 %), bathing and showering (20-32 %), (b)
and for washing machines and dishwashers

(15 %). The proportion of water used for 501
cooking and drinking (3 %) is minimal
compared to the other uses. Statistics and
experience has shown that there is a
potential to improve the water efficiency of
common household appliances such as 20
toilets, taps and washing machines. For
example, new technologies have reduced the
amount of water used by domestic appliances
such as washing machines and dishwashers
over the last 30 years (Figure 5.19).
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Data at the European scale are insufficient to
undertake a thorough and quantitative
assessment of the water savings achieved, and
whether these are being introduced equally
and with sufficient speed to meet policy
requirements to improve the environment or
to meet sustainability targets. Improvements
in water use efficiency in the agricultural
sector generally lag behind those in the
urban and industrial sectors.

The impact of the use of household water-
saving devices on total urban demand will be
different depending on the proportion of
household demand in total urban demand.
For some countries, savings of up to 40 % of
total urban demand might be achievable. In
addition to maximising potential savings, it
would be necessary to encourage market
penetration of technological devices by
increasing information for users and seeking
the cooperation of producers.
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Policy question: Are water prices and water saving technologies effective tools to
improve water conservation?

Key messages:

© Leakage losses are significant in many urban
areas

© Progress is being made in some countries to
reduce water leakage from urban distribution
systems

Figure 5.20

Losses from urban water networks

Source: EEA-ETC/WTR.
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Figure 5.21

Urban leakage in Spain, UK and Slovenia

Source: Spain, INES; UK,
Ofwat; Slovenia,
Statistical Office.
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Water leakage

Losses of water in the distribution network
can reach high percentages of the volume
introduced. The problems with leakage are
not only related to the efficiency of the
network but also to water quality
(contamination of drinking water if the
pressure in the distribution network is very
low). Leakage reduction applies to both
distribution and customer supply networks.

Leakage losses are still significant in many
urban areas (Figure 5.20). Commonly, this is
due to the poor condition of water mains.
Germany has low leakage levels due to a
combination of favourable soil conditions,
treatment to reduce the aggressiveness of the
water supplied, easy access to repair mains
and a high level of mains replacement. In
accession countries, losses are significant and
large parts of the distribution networks are
made from worn asbestos cement pipes.
Maintenance of the existing infrastructure is
also neglected in most countries. Network
losses in Slovenia in 1985 and 1990 were 31.7
and 30.4 % of total water urban supply,
respectively, but increased to an average of
43.8 % during the period 1994-98 (Figure
5.21). In Slovenia, reconstruction of the
water supply network started in 1995 by
changing asbestos pipes.

Progress is being made to reduce leakage
losses in some countries. In England and
Wales, an active programme of leakage
reduction reduced network losses from 29 to
22 % of the total distribution input between
1992/3 and 2000/1 (Figure 5.21). In Malta,
leakage control policies have been
introduced to reduce leakage rates by 55 %
from 1995 to 2001. However, in Spain
average water losses in the distribution
network increased from 20.0 to 21.4 %
between 1996 and 1999, with only four
regions recording a reduction in water losses
over this period.
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