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Network on the implementation of
EU Water Framework Directive
in the Baltic Sea Catchment

BERNET CATCH Executive Summary:

BERNET (Baltic Eutrophication Regional Network) is a network cooperation between water managers in seven
regions of the Baltic Sea Region. The network was founded in 1999 to help improve the aquatic environment in the
Baltic Sea region and of the regional waters in its catchment. Right from the start, BERNET has focused especially on
Eutrophication problems. Doing this, the BERNET Partners have wished to contribute to full-filling the aim of the Helsinki
Declaration in “assuring the ecological restoration of the Baltic Sea”.
The present BERNET-CATCH project running for the period 2003-2006 focuses primarily on the regional implementation
of the EU Water Framework Directive (WFD). Through their activities in BERNET CATCH, the partners present and
evaluate different regional (and national) solutions in order to fulfill the objective of achieving at least “good ecological
status” of all EU waters before 2015.
The co-operation involves the actual water managers in the regions, and takes place through face-to-face exchange
of experiences and cross regional comparison of environmental threats to the waters within the Baltic Sea catchment,
including cause-effect relationships. The main activities of BERNET-CATCH is the provision of Water Management
Plans within regional pilot catchments in order to disseminate knowledge and experiences that may serve as good
examples to Water Managers and Stakeholders involved in the implementation of the EU-Water Framework Directive.
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Reports:
The outcome of BERNET CATCH is published in an Executive Summary, one Main Report, two cross-regional Theme
Reports and six regional Water Management Plans, all under the same heading, Management Strategies for the
Regional Implementation of EU Water Framework Directive in the Baltic Sea Catchment:


BERNET CATCH Executive Summary: Regional Implementation of the EU Water Framework Directive in the Baltic
Sea Catchment



BERNET CATCH Main Report: Water Quality Management in the Baltic Sea Region. Regional Implementation of the
EU Water Framework Directive
BERNET CATCH Theme Report: Public Participation and Water Management in the Baltic Sea Region. Regional
Implementation of the EU Water Framework Directive in the Baltic Sea Catchment
BERNET CATCH Theme Report: How to define, assess and monitor the ecological status of rivers, lakes and coastal
waters. Regional Implementation of the EU Water Framework Directive in the Baltic Sea Catchment










BERNET CATCH Regional Report: Odense Fjord, Water Management Plan
BERNET CATCH Regional Report: River Stensåen, Water Management Plan
BERNET CATCH Regional Report: River Pasleka , Water Management Plan
BERNET CATCH Regional Report: River Kyronjoki, Water Management Plan
BERNET CATCH Regional Report: River Mamonovka, Water Management Plan
BERNET CATCH Regional Report: Schwentine River, Water Management Plan.
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The BERNET Partners:
 Fyn County, Denmark: Fyn County, Nature Management and Water Environment Division (Lead Partner)
 West Finland, Finland: West Finland Regional Environmental Center
 Gdansk Region, Poland: Gdansk Regional Board of Water Management
 Kaliningrad Oblast, Russia: Department of Federal Supervision Service for Natural Use for Kaliningrad Oblast Ministery of Natural Resources of Russia and Government of Kaliningrad Oblast
 Laholm Bay Region, Sweden: Counties of Halland and Scania; Municipalities of Båstad, Laholm, and Halmstad
 Schleswig-Holstein, Germany: State Agency for Nature and Environment, Schleswig-Holstein
 Viru-Peipsi, Estonia: Peipsi Center for Transboundary Cooperation (NGO).

Contact us

Visit

http://www.bernet.org

for further information and up-dated news about BERNET CATCH.
From here you may also order previous BERNET reports, including 7 reports on different aspects
of Eutrophication Management in the Baltic Sea Region.
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Foreword
This report presents the overall conclusions and recommendations of the BERNET CATCH project “Integrated Management of Catchments – a Regional
Cooperation on Implementation of the Water Framework Directive in the Baltic Sea Region”. The report is
an executive summary of the main report “BERNET
CATCH Main Report: Water Quality Management in
the Baltic Sea Region – Regional Implementation of
the EU Water Framework Directive”, and is aimed at
politicians and interested members of the public.
BERNET (Baltic Eutrophication Regional Network)
is a network cooperation between water managers in seven regions of the Baltic Sea region. The
network was founded in 1999 to help improve the
aquatic environment in the Baltic Sea region. Since
its inception, BERNET has focused on alleviating
eutrophication in order to help fulfil the aim of the
Helsinki Declaration “to assure the ecological restoration of the Baltic Sea”.
The present BERNET CATCH project (2003–2006)
primarily focuses on regional implementation of the
EU Water Framework Directive (WFD) and aims to
strengthen regional capacity and facilitate integration
of the directive’s implementation with statutory physical planning, as well as to foster public participation
and stakeholder ownership. With its broad representation in the Baltic Sea region, BERNET CATCH highlights the pan-Baltic perspective and the regional
interdependence of aquatic environmental quality
– especially in the Baltic Sea. One of the project’s
main objectives is to prepare a river basin management plan for a pilot river basin (PRB) in each partner
region stipulating measures aimed at improving the
quality of the surface waters and groundwater. Each
river basin management plan is to be accompanied
by a monitoring programme designed to document
the status of the water bodies, assess the pressures upon them and assess the expected beneficial

effects of the programme of measures.
BERNET CATCH is thus a “trail run” of WFD
implementation, although the necessary national
guidelines and administrative tools may not be fully
developed at this early stage in the implementation
process. Through the project the BERNET partners
present and evaluate different regional (and national)
solutions to fulfilling the WFD environmental objective of achieving at least “good status” of all EU water
bodies by 2015.
The BERNET Partners:
• Fyn County, Denmark: Fyn County, Nature Management and Water Environment Division
(Lead Partner)
• West Finland, Finland: West Finland Regional Environmental Center
• Gdansk Region, Poland: Gdansk Regional Board
of Water Management
• Kaliningrad Oblast, Russia: Department of Federal
Supervision Service for Natural Use for Kaliningrad
Oblast - Ministery of Natural Resources of Russia
and Government of Kaliningrad Oblast
• Laholm Bay Region, Sweden: Counties of Halland
and Scania; Municipalities of Båstad, Laholm, and
Halmstad
• Schleswig-Holstein, Germany: State Agency for
Nature and Environment, Schleswig-Holstein
• Viru-Peipsi, Estonia: Peipsi Center for Transboundary Cooperation (NGO).
Finally, we wish to thank the many colleagues from
the BERNET partner regions who contributed their
knowledge and ideas to the project. We hope that
the BERNET CATCH reports will serve as a source
of information and inspiration to all water managers
and stakeholders involved in implementation of the
WFD.
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Head of Dept. Ingemar Holgersson
Båstad Municipality

Director Halina Burakowska
RZGW Gdansk

Director Wolfgang Vogel
Schleswig-Holstein
Director Pertti Sevola
West Finland Regional Environment Centre

Head of Dept. Youry Tsibyn
Kaliningrad Oblast

Chief Executive Director Jørgen Dan Petersen
Fyn County
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Conclusions
The Water Framework Directive (WFD) introduces a holistic and
fully integrated sustainable approach to water management by
considering groundwater, surface waters and wetlands together
and by introducing the overall long-term objective of “good
status” for all water bodies.
The advantage of this integrated management approach is
that many measures to reduce environmental pressures affect
several types of water bodies concomitantly. Moreover, some
measures also benefit the terrestrial environment, e.g. the reestablishment of wetlands in river valleys. The development
of management plans pursuant to the WFD and the Habitats
Directive should therefore be coordinated and synchronized, i.e.
a “value-for-money” approach.
Many water bodies in the BERNET partner regions are at risk
of failing to meet the WFD environmental objective of at least
good status by the year 2015. Even though considerable efforts
have been made to combat pressures in many areas, further
measures need to be taken to reduce pressure on water bodies
that do not fulfil the objectives and to prevent an increase in
pressure on water bodies, that already fulfil the objectives.
Integrated management strategy urgently needs to be
strengthened in the BERNET partner regions in order to enable
characterization of all important pressures on the aquatic environment and development of efficient and coherent strategies to
deal with these pressures in a cost-effective manner.

Main recommendations
Successful and cost-effective implementation of the WFD
requires several important preconditions to be met – preconditions that are inadequately met at present. These preconditions
are reflected in the following recommendations.
1. The legislative possibilities to individually regulate pressures
from all sectors of society must be available at an early stage
in the planning process, including the possibility to individually
regulate diffuse pollution from agriculture and forestry.
Background:
• A general need exists to regulate pressure on water bodies
from all sectors of society (agriculture, forestry, households,
industry, etc), but the range and severity of the necessary
measures vary considerably from region to region depending on the magnitude of the pressure from the individual
sectors.
• Agriculture is presently the main source of pressure on water
bodies in the BERNET partner regions, both pollutional
(nutrients) and physical. Pressure is highest in the intensively
farmed areas such as Fyn County and Schleswig-Holstein,
where per hectare nitrogen loss to surface waters is threefold higher than that in both Pasleka PRB and in Poland as
whole, the country accounting for the highest proportion of
farmland in the Baltic Sea catchment. BERNET calculations
show that if per hectare nitrogen loss from all farmland in
the Baltic Sea catchment increased to the present high level
in Fyn County or Denmark as a whole, total nitrogen loss to

surface waters in the Baltic Sea catchment might increase
by more than 50%.
Agricultural productivity is expected to expand in future,
moreover, especially in the new EU countries and in Russia,
thereby enhancing pressure on water bodies and increasing the need for measures to curb these pressures. In order
not to conflict with the HELCOM objective of reducing nutrient loading of the Baltic Sea and the WFD objectives for
water bodies it is thus necessary both to reduce nutrient
loss from the intensively farmed regions and to concomitantly prevent nutrient loss increasing even further in the
less intensively farmed regions such as Pasleka PRB or
Poland as a whole.
Present national legislation provides only limited possibilities
to individually regulate pressure on local water bodies from
agriculture and forestry. This is a major obstacle in relation
to the preparation and implementation of river basin management plans aimed at ensuring attainment of the environmental objectives for individual water bodies.
• Wastewater treatment facilities are presently well developed in the BERNET partner regions of Sweden, Finland,
Denmark and Germany, and are currently being upgraded
in the partner region of Poland. Further wastewater treatment issues need to be addressed, however, including the
removal of hazardous substances and improved treatment
of wastewater from sparsely built-up areas in all partner
regions. An urgent need remains to construct and upgrade
wastewater treatment facilities in the Kaliningrad Oblast.
2. Adequate resources must be allocated to water management,
both administrative and financial
Background:
• The financial principles governing implementation of the
programmes of measures must be defined and the necessary resources allocated at an early stage of the process so
as to set the framework for the planning and implementation process.
• When allocating resources for river basin management adequate resources should be earmarked for ensuring public
participation from the beginning of the planning process.
• Comprehensive monitoring is vital for ensuring, that the programmes of measures are cost-effective, and for characterizing threats to water bodies of “good” or “high” status in
time to hinder deterioration in their status.
3. BERNET strongly recommend cross boundary cooperation
on river basin management within the Baltic Sea area, including the river basins in Russia. A good example is the newly
founded “Vistula Lagoon Water Managers Forum” which is
water management cooperation between Russia and Poland
regarding the transnational Vistula Lagoon.
NB:
More detailed recommendations are provided at the end of this
Executive Summary.
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BERNET Steering Group at work.

Photos: Stig E. Pedersen, Fyns County.
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1.
Water Framework Directive – a major environmental
management challenge

In late October 2000 the European Parliament and
Council approved a directive for establishing a
framework for Community action in the field of water
policy, the so-called “Water Framework Directive”
(Directive 2000/60/EC). The purpose of the directive is to protect inland surface waters, transitional
waters, coastal waters and groundwater, thereby
preventing further deterioration of these aquatic ecosystems and improving their ecological status. With
regard to their water needs, terrestrial ecosystems
and wetlands directly depending on aquatic ecosystems are also encompassed by the WFD.
The WFD introduces a holistic and fully integrated
sustainable approach to water management in
Europe by considering both groundwater and surface waters together and by introducing the overall
long-term objective of “good status” for all water
bodies. Another innovative aspect of the WFD is that
it requires Member States to take account of the
principle of recovery of the costs of water services,
including both environmental and resource costs, in
particular in accordance with the polluter pays principle.
The WFD requires integrated management of river
basin districts, including surface waters, groundwater and wetlands. As far as concerns river basin districts covering the territory of more than one Member
State, the Member States in question have to ensure
coordinated management of the river basin district.
The directive is without doubt the most important
piece of European water legislation for over a generation.
The WFD is being implemented over a 15-year
period up to 2015, by which time the directive’s environmental objectives for water bodies have to be
fulfilled. Underway, an enormous amount of investigation and planning work have to be carried out,
starting with the identification and characterization
of all water bodies, subsequent risk assessment to
determine the likelihood that they will fail to meet their
environmental quality objectives, and the preparation
of river basin management plans to ensure that the

environmental objectives set for the individual water
bodies are fulfilled. In addition, methods have to be
designed and intercalibrated, and the programmes
for monitoring the environmental state of the water
bodies and the pressures upon them have to be
developed. Continuous public involvement has to be
ensured in the planning process leading up to political decisions on what measures to implement.
Broad public participation in water management
poses a challenge to the water management authorities. Transparent preparation of the river basin management plans and continuous cooperation with the
involved stakeholders are prerequisites for successful implementation of the programmes of measures
and for attaining the environmental objectives.

WFD

Lahemaa National Park,
Estonia. Photo: Stig E.
Pedersen,

TIME SCHEDULE

2000:
• Adoption of the WFD by the EU
2003:
• Transposition into national legislation
• Identification of river basin districts and competent authorities
2004:
• WFD Article 5 analysis
- Characterization of river basin districts
- Review of the environmental impact of human activity and risk
analysis
- Economic analysis of water use
• Register of protected areas
2006:
• Monitoring programmes to be operational
2009:
• Programme of measures to be established
• River basin management plan to be published
2012:
• Programme of measures to be operational
2013 (and every 6th year hereafter):
• Review and update of Article 5 analysis (see 2004)
2015:
• “Good surface water status”, “good groundwater status” and compliance with any standards and objectives for protected areas to
be achieved
2015 (and every 6th year hereafter):
• Review and update of river basin management plans, including
programmes of measures
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1. WATER FRAMEWORK D IRECTIVE

Main objectives of the WFD

Lake Wulpinskie, Pasleka -River Basin, Poland
Photo: Stig E. Pedersen, Fyn County.
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1. WATER FRAMEWORK D IRECTIVE

WFD OBJECTIVE FOR
GROUNDWATER
“Good groundwater status”
means:
“The status achieved by a groundwater body
when both its quantitative status and its
chemical status are at least good”
Good quantitative status means:

WFD OBJECTIVE FOR
SURFACE WATERS

“The available groundwater resource is not
exceeded by the long-term annual average
rate of abstraction”

“Good surface water status”
means:

and

“The status achieved by a surface water body
when both its ecological status and its chemical status are at least good”

“the level of groundwater is not subject to
anthropogenic alterations such as would result in:

which in more operational terms
(WDF Annex 5) means:

• failure to achieve the environmental objectives for associated surface waters and any
significant diminution in the status of such
waters,
• any significant damage to terrestrial ecosystems which depend directly on the groundwater body.”

“The values of the biological quality elements
for the surface water body type show low levels
of distortion resulting from human activity, but
deviate only slightly from those normally associated with the surface water body type under
undisturbed conditions”
Among other things this entails that:
Nutrient concentrations do not exceed the levels established as ensuring the functioning of
the ecosystem and the achievement of the criteria for good status of the biological quality
elements
and
hydromorphological conditions are consistent
with the achievement of the criteria for good
status of the biological quality elements.

Good chemical status means:
“The chemical composition of the groundwater body is such that the concentrations of
pollutants:
• are not indicative of saline or other intrusions
• do not exceed the applicable quality standards
• are not such as would result in failure to
achieve the environmental objectives for associated surface waters nor any significant
diminution of the ecological or chemical
quality of such bodies nor in any significant
damage to terrestrial ecosystems which depend directly on the groundwater body.”
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BERNET pilot river basins

Kyrönjoki
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Stensån
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2.
Risk assessment of the water bodies in the BERNET
pilot river basins

The WFD environmental objective of good surface
water status is considered to be fulfilled if the biological quality elements specified in the directive exhibit
low levels of distortion resulting from human activities,
but only deviate slightly from those normally associated with the surface water body type under undisturbed conditions. The definition of good surface
water status thus focuses on the biological quality
elements (plant and animal life), while the hydromorphological (e.g. river continuity and water flow)
and the physico-chemical (e.g. salinity, nutrients,
oxygen) quality elements are intended to ensure the
functioning of the ecosystem and the achievement
of the criteria for good status of the biological quality
elements. If good status cannot be expected to be
achieved by the end of 2015, the water body is considered to be at risk.

THE

TEMPLATE FOR
WFD RISK ASSESSMENT

Sunset at Kvarken archipelago, Finland.
Photo: Stig E. Pedersen, Fyn County.

Reference conditions
The logic with which the WFD operates is stringent. Although all water bodies must achieve
“good ecological status”, this objective is not
unequivocally defined. For example, life in the
rivers of southern Italy is fundamentally different from that in the rivers of northern Finland,
and the plants and animals inhabiting a small
mountain brook differ from those inhabiting a
large lowland river, even within the same geographical region. It is therefore vital to define
reference conditions for the different types of
river, lake and coastal water, i.e. what the conditions would be like if they were unaffected or
only very slightly affected by human activities.
Reference conditions can be characterized by
the occurrence of certain plants and animals,
by characteristic nutrient concentrations and
by specific physical properties, etc.
Classification systems
With increasing human impact, some aquatic
organisms may disappear and others may become dominant. If such changes can be described in an objective manner it may be possible to develop classification systems able to
distinguish between the five WFD ecological
status classes: high, good, moderate, poor, and
bad. These systems need to be based on the
reference conditions characteristic of each particular type of water body (e.g. a certain type
of German river). The development of the broad
spectrum of classification systems required is
time-consuming and often difficult. Thus only a
few such systems are presently available for determining which surface water bodies are likely
to achieve good status by 2015, and which are
not. As a consequence it is necessary to employ
other less fully appropriate classification systems when performing the risk assessment.

Photo: Fyn County.
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2. R ISK A SSESSMENT

BERNET pilot river basins (PRBs)
Many water bodies in the BERNET pilot river basins
are at risk of failing to meet the WFD environmental
objective of at least good status by the year 2015
(Figure 1). Even though considerable efforts have
been made to combat pressures in many areas, further measures need to be taken to reduce or prevent any increase in pressure on the water bodies.
Some water bodies are at risk of failing to meet the

QUALITY
BIOLOGICAL

WFD environmental objectives due to a lack of data,
moreover, and information therefore needs to be collected about their environmental state and the pressures upon them. This is necessary in order to be
able to focus the programmes of measures that have
to be established by 2009 to ensure attainment of the
WFD environmental objectives for all water bodies.

ELEMENTS FOR DETERMINING WATER BODY STATUS
QUALITY ELEMENTS

Rivers, lakes, coastal waters, transitional waters:
• Phytoplankton (microscopic free-floating plants)
• Macrophytes (macroscopic rooted plants and/or macroalgae)
• Benthic invertebrate fauna (small animals living in or at the bottom)
Rivers, lakes and transitional waters only:
• Fish fauna
Rivers and lakes only:
• Phytobenthos (microscopic algae living attached to the bottom)

HYDROMORPHOLOGICAL

QUALITY ELEMENTS

Rivers, lakes, coastal waters, transitional waters:
• Morphological conditions (rivers: channel patterns, width and depth variations, flow velocities, structure and condition of riparian zones. Others: bottom structure, variation)
Rivers only:
• River continuity (undisturbed migration of organisms and sediment transport should be allowed)
Rivers and lakes only:
• Hydrological regime (the water flow and connection to groundwater)
Coastal waters and transitional waters only:
• Tidal regime

PHYSICO-CHEMICAL

QUALITY ELEMENTS

All surface water categories:
• General conditions (temperature, salinity, oxygen, pH, nutrients, transparency, etc.)
• Specific synthetic pollutants (organic pollutants, pesticides, etc.)
• Specific non-synthethic pollutants (heavy metals, etc.)
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2. R ISK A SSESSMENT

BERNET pilot river basins
Water bodies at risk - “Baseline 2015”
River basin

Risk analysis
Rivers

Lakes

Coastal waters

Odense Fjord - Denmark
15%
14%
4%

100%

96%
71%
96%

15%
14%

4%

100%

71%

Schwentine - Germany
17%
9%

4%

96%

100%
74%
17%
9%

4%

96%

100%

74%

Pasleka - Poland
29%
100%
64%

7%

100%

50%

21%

?

79%

50%

Stensån - Sweden
36%

50%
100%
50%

64%
36%

50%
100%

64%

50%

Kyronjoki - Finland
44%
20%

No lakes >40 km2
within the pilot area

56%

80%

21%

20%

79%

2015
Presentday

Not at risk

80%

At risk due to lack of data

At risk

Figure 1
Summary of the “Baseline 2015” risk assessment for the BERNET PRBs. No assessment is provided for Mamonovka PRB as Kaliningrad Oblast is not required to perform the assessment. The present ecological status of the various types of water body is shown for comparison.
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2. R ISK A SSESSMENT

Rivers
The risk assessment shows that between 0%
(Pasleka PRB) and 96% (Schwentine PRB) of the
rivers are at risk of failing to fulfil the WFD environmental objective by 2015, mainly because of pollution
and physical pressures such as regulation of water
flow in connection with intensive agriculture. Pollutants affecting the environmental state of the rivers
include oxygen-consuming substances (e.g. from
household wastewater), nutrients, hazardous substances (e.g. pesticides from crop production) and
acidifying substances (e.g. leached from acidic soils
in connection with land reclamation and drainage for
agricultural purposes (Kyrönjoki PRB) or deposition
from the atmosphere (Stensån PRB)).
The main reason why the rivers are at risk is poor
status of the quality elements “benthic invertebrate
fauna” and “morphological conditions” (low biodiversity and dominance by pollution-tolerant animal
species; straightening, deepening and loss of the

natural stream bed). In Pasleka PRB the phosphorus
concentration also poses a problem, while in Stensån PRB the risk is attributable to a wide range of
biological and physical quality elements.
Although ecological status is poor in 79% of the
rivers in Pasleka PRB, none of them are assessed as
being at risk. This is because the measures implemented to reduce physical pressures and pressure
from point-source discharges are expected to ensure
that the rivers in Pasleka PRB attain good status by
2015. It has also to be taken into account, though,
that the operational quality objectives defined for
“good ecological status” in Pasleka PRB are less
restrictive than in the other BERNET PRBs.
In some PRBs, pressure from wastewater discharges has diminished considerably over the past
few decades (Odense Fjord, Kyrönjoki, Stensån and
Schwentine PRBs).

Good ecological status in streams is reflected by a diverse macroinvertebrate community
Reference Stream

Photo: Brian Kronvang,
National Environmental Research Institute,.

Drawing: Peter WibergLarsen, Fyn County.
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2. R ISK A SSESSMENT

Reference lake
Lake Wysztynieckoje,
Kaliningrad Oblast.
Photo: Stig E. Pedersen, Fyn County.

Water sample
Lake Wysztynieckoje
29 September 2005
Total phosphorus:
Ammonium-N:
Nitrate-N:
Silicon (Si):
Iron (Fe):
pH:
Colour (Pt):

<0.010 mg/l
0.0058 mg/l
<0.0050 mg/l
0.51 mg/l
0.021 mg/l
8.2
10 mg/l

Lakes
Lake with poor status
Between 50% and 75% of the lakes in the BERNET
PRBs are at risk of failing to meet the WFD environmental objective, primarily as a result of excessive
nutrient loading from agriculture and wastewater
discharges from households and industry. Some
lakes, among others in Stensån PRB, are at risk due
to acidification caused by atmospheric deposition of
acidifying substances (emissions from combustion
processes, etc.) that leach to the lake from soil with
a low buffering capacity.
The main reason why the lakes are at risk is the
poor status of the quality elements “phytoplankton”,
“macrophytes” and “general physico-chemical condition”, in the latter case due to the phosphorus and
nitrogen concentrations. As a consequence they
are subject to frequent algal blooms that render the
water very unclear and lead to the decline or disappearance of the macrophyte vegetation. The lakes in
Stensån PRB are also at risk due to their acidification
status (pH). Many lakes in many PRBs are classified as being at risk due to a lack of data about their
status and the pressures upon them.

Water sample
Lake Arreskov
20 September 2005
Total phosphorus:
Ammonium-N:
Nitrate-N:
Silicon (Si):
Iron (Fe):
pH:
Colour (Pt):

0.11 mg/l
0.0014 mg/l
0.005 mg/l
7.0 mg/l
0.056 mg/l
8.5
28 mg/l
Lake Arreskov, Fyn
County.
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2. R ISK A SSESSMENT

Coastal waters
Almost all the coastal waters are assessed as being
at risk of failing to meet the WFD environmental
objectives due to poor water quality, primarily due
to nutrient loading from agriculture and wastewater

Oxygen Deficit in the Baltic Sea

discharges from households and industry. In some
areas the environmental state of coastal waters
is also influenced by hazardous substances (e.g.
Odense Fjord PRB) and acidifying substances (e.g.
Kyrönjoki PRB).
The main reason why the coastal waters are at
risk is poor status of the quality elements “phytoplankton”, “macrophytes” and “benthic invertebrates”. Algal blooms are frequent, the macrophyte
vegetation is dominated by annual, rapidly growing
algae that out-compete the perennial, slowly growing attached algae and eelgrass, and the benthic
invertebrate community is low in abundance and/or
diversity and dominated by species able to tolerate
oxygen deficit.
Oxygen deficit is widespread in the Baltic Sea, and
affects large areas every year. The impact of oxygen
deficit has increased markedly during the last century.

Source: Swedish Environmental Protection Agency.

Impact of eutrophication on coastal waters
Eutrophication of lakes and coastal waters leads to excessive
growth of nuisance algae, hampering the growth of perennial
macrophytes such as eelgrass. South Fyn Archipelago. Photo:
Nanna Rask, Fyn County.

Oxygen deficit is another severe effect of eutrophication of lakes
and coastal waters. The white shroud of sulphur bacteria on the
seabed indicates that the oxygen concentration is very low. Starfish try to flee from the low oxygen level by crawling up the algae
towards the surface. South Fyn Archipelago. Photo: Nanna Rask,
Fyn County.
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Groundwater
The WFD requires that “good groundwater status”
be achieved by 2015, i.e. the status achieved by a
groundwater body when both its quantitative status
and its chemical status are at least “good”. No overall
assessment of the risk that groundwater bodies will
fail to meet the WFD environmental objective is available for the BERNET PRBs.
In Odense Fjord PRB, approx. 50% of the groundwater bodies investigated are at risk, primarily due
to pressure from hazardous substances and to a
lesser extent (6% of cases) to pressure from nitrate
leaching from farmland. The pressure from hazardous substances is attributable to point sources (e.g.
old landfills and leakage from petrol stations) and to
a certain extent to leaching of pesticides from farmland.
Within Kyrönjoki PRB, approx. 30% of the groundwater bodies used for the drinking water supply
could be at risk due to pressure from traffic, landfills,
livestock holdings, petrol stations and sawmills.
In Stensån PRB, only two of the groundwater
bodies used for the public drinking water supply have
been investigated. Neither of these are assessed as
being at risk, although there is some pressure from
leaching of nitrate from farmland. No hazardous substances (pesticides) have been detected in concentrations exceeding the limit values.

The effect of the environmental
measures already implemented
In the BERNET partner regions of Schleswig-Holstein, Laholm Bay, Fyn County and West Finland,
improved wastewater treatment has led to a marked
decrease in wastewater discharges of nutrients
and oxygen-consuming substances over the last
decade. In Kaliningrad Oblast and Gdansk in contrast, wastewater treatment was not based on up-todate technologies in the late 1990s and early 2000s.
The BERNET regions of Poland and Estonia are
presently constructing, modernizing and upgrading
their municipal wastewater treatment plants.
Agricultural activities are the main source of nitro-

Artesian well.
Photo: Bert Wiklund

gen loading of water bodies, and a major source of
phosphorus loading. In the old EU countries in particular, highly intensified agricultural production with
intensive livestock production and high fertilizer consumption has considerably increased nitrogen loss
to the surroundings, especially during the period
1950–1990. That so much of this reaches the water
bodies is partly due to the fact that up to 80% of the
nutrient-retaining wetlands have been lost to reclamation and drainage over the past century.
Nitrogen loading from agriculture is greatest in
the BERNET PRBs in which agricultural production
is most intensive (Odense Fjord, Stensån and Schwentine PRBs), although environmental initiatives
over the past decade have reduced diffuse nitrogen
loading from farmland in these catchments by up to
30%. The per hectare nitrogen load from farmland is
least in the Polish and Russian PRBs, which are also
the PRBs in which fertilizer consumption, livestock
production and reclamation of wetlands are least.

"%2.%4 #!4#(
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IMPACT

OF THE HARMONIZATION OF NITROGEN LOSS FROM FARMLAND
IN THE

BALTIC SEA

The nitrogen load per hectare of farmland differs considerably in the various BERNET PRBs
and countries of the Baltic Sea catchment. It is
highest in Odense Fjord, Schwentine and Stensån PRBs and lowest in Mamonovka, Kyrönjoki
and Pasleka PRBs (Figure A: The country data
are from HELCOM).
Figure A
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The difference in loading primarily reflects differences in the intensity of agricultural production as the majority of the nitrogen load
to surface waters is accounted for by diffuse
loading from agriculture and only for a minor
part by wastewater discharges. The nitrogen
load per hectare of catchment is thus highest
in areas with intensive agricultural production
expressed in terms of such key indicators as nitrogen surplus, the amount of fertilizer applied
per hectare of catchment (Figure B), livestock
density, percentage arable land and percentage
loss of wetlands to land reclamation.
Figure B
kgN/
ha/y

Diffuse nitrogen runoff versus
total nitrogen applied in catchment

Diffuse runoff

20

CATCHMENT

The crucial question is whether the regional
disparity in the intensity of agricultural production and hence of nitrogen loading in the EU
will continue, or will eventually even out, and
in the latter case at what level, in particular
whether the intensity of agricultural production in those countries in which it is presently
low will increase to the same level as in those
countries in which it is presently high.
To ensure fair competition it is possible that agricultural intensity in the EU might be harmonized, for example by placing limits on nitrogen
loading at the catchment level. The problem is
well illustrated by considering the example of
the nitrogen loading of the Baltic Sea.
At the country, level nitrogen loading per hectare is greatest from Denmark and almost
three-fold higher than from Poland, the country accounting for the largest proportion of the
Baltic Sea catchment. This difference is primarily attributable to the difference in the field
nitrogen surplus. Thus in 2000, the latter was
around 31–42 kg total N/ha farmland in Poland
(FAO, 2003), but around 100 kg N/ha farmland
in Denmark (NERI, 2005).
Nitrogen loading of the Baltic Sea on a per hectare basis was lowest in Finland, Russia and
Sweden.
In view of the uncertainty as to the future level
of agricultural intensity, BERNET operates with
two scenarios for the impact of harmonization
of nitrogen loss from farmland within the Baltic
Sea catchment.
Scenario 1
If nitrogen loss from all farmland in the Baltic Sea catchment increased to the present
high level in Denmark, total nitrogen loss to
the Baltic Sea would probably increase by
more than 50%.
Scenario 2
If nitrogen loss from all agricultural land in
the Baltic Sea catchment was reduced to the
present level in Poland, total nitrogen loss
to the Baltic Sea would probably decrease by
10–25%.

15
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5
0
0

20

40
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80

100

Fertilizer application

120

140 kgN/
ha/y

The above scenarios show that if future nitrogen loading from the agricultural sector in the
Baltic Sea catchment is solely regulated according to the rules currently applying to Danish
agriculture, this would hinder fulfilment of the
HELCOM goal of reducing nitrogen loading of
the Baltic Sea and would conflict with the overall aim of the WFD.

Kaliningrad area
West Finland
Laholm Bay Area
Schleswig-Holstein
Elblag
Fyn County
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Baseline 2015
The risk assessment is based on knowledge of the
present environmental state of the water bodies
and the pressures upon them, taking into account
the effects of adopted and planned measures to
reduce pressure on the water bodies before 2015,
e.g. measures to improve wastewater treatment, to
reduce the environmental impact of agriculture and
to reduce physical pressures on the water bodies
such as obstacles to fish migration. This is referred
to as “Baseline 2015”.

Economic growth affects water
bodies
The risk assessment also has to incorporate expected
future pressure on the water bodies, for example due
to urbanization and growth in agricultural and industrial production. As regards agriculture, the international analysis agencies expect continued growth
in livestock production in the EU, especially in the
new EU countries, including Poland, which is the EU
country with the greatest area of agricultural land.
Such growth in livestock production will enhance
pressure on the aquatic environment unless special
environmental measures are implemented to prevent
it.

PHOSPHORUS

LOADING OF SURFACE WATERS

NEEDS TO BE REDUCED FURTHER IN MOST

BERNET

REGIONS

Generally speaking, 75% of the phosphorus load
to surface waters in the Baltic Sea catchment derives from human activities. This is illustrated
in Figure A, in which the total phosphorus input to the Baltic Sea from each PRB/country is
expressed in terms of its concentration in the
total freshwater runoff from that PRB/country,
with the resulting concentrations being apportioned by source. As is apparent from the figure
the main sources are diffuse loading from agriculture and wastewater discharges from households and industry.
Phosphorus loading of surface waters in many
parts of the Baltic Sea catchment will have to
be reduced further if the surface water bodies are to achieve “good status”. Measures will
have to be implemented to reduce diffuse loading from agriculture, forestry and wastewater
discharges.
With lakes, for example, the attainment of “good
status” requires that the lakewater phosphorus
concentration does not exceed 0.025–0.050 mg
P/l. To meet this lakewater phosphorus concentration, total loading in the catchment must not
yield a mean concentration in the total freshwater runoff not exceeding 0.04–0.08 mg P/l for
medium sized lakes with a hydraulic retention
time of three months, and even less for lakes
with a shorter hydraulic retention time (Figure
A).
Figure A provides a general indication of the extent to which phosphorus loading will have to
be reduced in the various BERNET PRBs and
countries.
Figure A
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Photos: Bjarne Andresen and Jan Kofod Winther, Fyn County.
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3.
Programmes of measures

The programme of measures is the heart of each
river basin management plan, specifying the management activities and strategies that have been
politically adopted to ensure achievement of “good
status” of all water bodies by 2015.
The water bodies in the BERNET PRBs at risk of
failing to fulfil the WFD environmental objectives have
been identified by the risk assessment. The risk is
attributable to a variety of pressures, both pollutional
and physical. The main pressures affecting each
type of water body are listed in Table 1.
To fulfil the WFD environmental objectives for
rivers it will be necessary to take measures to further
reduce both physical pressure and pollutional pressure. The physical pressure on rivers is due to land
reclamation, weed cutting (stream maintenance),
regulation and channelization, primarily for the
purpose of establishing and maintaining intensive
agricultural production in the river valleys. Further
physical pressure derives from the damming of rivers
for hydropower production. The pollutional pressure
is mainly due to discharges of oxygen-consuming
and acidifying substances.
To fulfil the WFD environmental objectives for lakes
and coastal waters it will be necessary to take measures to reduce pressure from nitrogen and phosphorus loading, especially from agriculture, as well as
measures to reduce pressure from acidifying substances and hazardous substances.
To fulfil the WFD environmental objectives for
groundwater it will be necessary to take measures to
reduce point-source discharges of hazardous substances and leaching of nitrate and pesticides from
agriculture.
BERNET CATCH has identified many different
measures to reduce the pressures that hinder fulfilment of the WFD environmental objectives for all
types of water body within the BERNET PRBs (Table
2). Some of these measures aim at more than one

type of pressure and the protection of more than one
type of water body. An example is “set-aside” for the
re-establishment of wetlands in river valleys, which
reduces nutrient pressure on lakes and coastal
waters, reduces physical pressure on rivers and creates new natural habitats. Some measures will be
targeted specifically at local or regional conditions,
e.g. measures in West Finland intended to reduce
environmental pressure from peat production and
the loss of acidifying substances from reclaimed
land with sulphate-rich soil.

DESIGNING

River Pregola, Kaliningrad Region. Photo:
Stig E. Pedersen.

PROGRAMMES OF MEASURES

Determination of the maximum pressures that
the individual water bodies can tolerate if they
are to fulfil the WFD objective of “good status”
is a difficult task, but is the basis for designing
the programmes of measures needed to ensure
attainment of good status.
Designing programmes of measures is an iterative process involving the repetition of a series
of steps involving the participation of stakeholders and political decision making, as illustrated below.

Making programmes of measures
Decision diagramme
Economy ok?

WFD Objectives
Operational quality elements
Operational objectives
Environmental
Reference
state
conditions

Max. acceptable
load/pressure
Households
and industry

Agriculture
Forestry

Physical
conditions

Measures
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OF MEASURES

Wetlands act as nutrient sinks

Photo: Poul Rasmussen, Rødkilde Estate, Denmark.

Measures to reduce pressure
from agriculture

Manure Store, Pasleka pilot river basin.
Photo: Stig E. Pedersen., Fyn County

In the BERNET PRBs in which agricultural production
is not intensive, e.g. Pasleka and Mamonovka PRBs,
nutrient losses to the aquatic environment are not
very high, and the measures to fulfil the WFD environmental objectives mainly focus on constructing
adequate storage facilities for manure, improving utilization of the manure and reducing nutrient losses.
Expected intensification of agricultural production
in these areas may increase nutrient losses to the
levels seen in Odense Fjord and Schwentine PRBs
(Denmark and Schleswig-Holstein, respectively).
The great challenge in Pasleka and Mamonovka
PRBs (Poland and Kaliningrad Oblast, respectively) is
therefore to manage this expected growth in agricultural production in such a way as to ensure that nutri-
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OF MEASURES

Treatment of sewage
from sparsely built-up
areas is an important
issue in all of the BERNET PRBs. Small treatment plants are therefore being developed
for individual houses in
the countryside. Photo:
Stig E. Pedersen, Fyn
County.

ent losses do not increase, but rather decrease.
In Odense Fjord, Schwentine and Stensån PRBs,
where agricultural production is intensive and nutrient losses to the aquatic environment are highest,
fulfilment of the WFD environmental objectives will
necessitate greater efforts to reduce agricultural
nutrient losses than in Pasleka and Mamonovka
PRBs. Some efforts have already been made in the
countries where agricultural production is intensive,
e.g. requirements as to manure storage capacity
and application, fertilization quotas and catch crops.
Agricultural nitrogen and phosphorus losses nevertheless remain high in Odense Fjord, Schwentine and
Stensån PRBs, and further measures are needed if
the WFD environmental objectives are to be met.
Proposals for such measures include intensive use
of catch crops, re-establishment of wetlands and
fertilization quota reductions.

Measures to reduce pressures
from households and industry
Municipal wastewater treatment plants are already
well developed in Stensån, Kyrönjoki, Odense Fjord
and Schwentine PRBs. The same applies at the
national level in their respective countries. Removal
efficiency is high for organic matter and nutrients,
and only minor improvements are needed. A very
large proportion (70–90%) of private homes and
enterprises are connected to municipal wastewater
treatment plants. In some cases, further measures
are needed to reduce discharges of hazardous substances and pathogenic bacteria and viruses in order
to fulfil the WFD environmental objectives. In Pasleka
PRB and Poland as a whole, municipal wastewater
treatment plants are presently being constructed,
modernized and upgraded to meet the requirements of EEC Directive 91/271 concerning urban
wastewater treatment. This work is also expected to

meet needs arising from the WFD. Efforts to upgrade
municipal wastewater treatment plants have also
started in Kaliningrad Oblast and Mamonovka PRB,
but the financial resources are lacking. In some
BERNET PRBs (Pasleka and Mamonovka), moreover, the old sewerage systems are also in need of
renovation.
Measures are being taken to improve wastewater
treatment in sparsely built-up areas outside the sewerage system catchments in all BERNET PRBs. This
is necessary in order to fulfil the WFD environmental objectives for lakes and rivers in particular. The
measures include connection of the properties in
such areas to public sewerage systems or improvement of individual wastewater treatment facilities.
In some BERNET PRBs (Odense Fjord), supplementary measures are being taken to reduce
stormwater discharges in order to fulfil the WFD environmental objectives, for example the construction
of basins in the sewerage systems to retain pollutants, reduce discharges of nutrients and oxygenconsuming substances and reduce pressures from
storm surges. Another measure to reduce pollutant
discharges during storm surges is the construction
of separate sewerage systems rather than combined
sewerage systems that receive both wastewater and
stormwater.

Photo: Birte Vindt, Fyn County.
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OF MEASURES

Measures to fulfil the WFD objectives in BERNET pilot river basins
Pressures and measures
to reduce them

Target pressure
or aim of measure

Affected water bodies/habitats
Coastal Lakes
waters

Rivers

Ground Terrestrial
-water
natural
habitats

Diffuse pressures – agriculture
Improved utilization of nutrients in manure
o Improved utilization of animal fodder
o Storage requirements (min. 6–12 months capacity)
o Requirements as to manure application systems and max. amount of
manure applied.

N and P loads

Improved utilization of nutrients in manure
o Reduced ammonia volatilization (livestock housing, manure storage and
application)

N load (airborne)

Enclosed storage facilities for manure and silage, including facilities to
eliminate ammonia volatilization and odour pollution

+

+

+

+

(+)

(+)

+

(+)

(+)

+

N, P and BOD loads

+

+

+

+

+

Reduced livestock production/density

N and P loads

+

+

+

+

+

Catch crops: Optimized and increased use

N load

+

+

+

+

Spring ploughing instead of autumn ploughing

N load

+

+

+

+

Set-aside for:
o Wetlands, natural habitats and permanent grassland in river valleys
o New natural habitats, forests and permanent grassland

N and P loads
Sediment load
Improved/natural hydromorph. structure
Restore natural habitats

+
+

+
+

+
+
+

+

Fertilization requirements (N, P):
o Reduced N and P fertilization quotas

N and P loads

+

+

+

+

Fertilization demands (P):
o Phosphorus balance at field level
o Reduced P fertilization quota in soils with high P content

P load

+

+

+

Cultivation restrictions on potentially erosive areas

P and sediment loads

+

+

+

Buffer zones (uncultivated) alongside surface waters (rivers, lakes, etc.)

P and sediment loads

+

+

+

Reduced or regulated drainage

Hydrology, N and P loads

+

+

+

+

Sediment, N and P loads, acid load

+

+

+

+

Wastewater treatment facilities
o Sparsely built-up areas – improved wastewater treatment
o Municipal treatment plants – improved wastewater treatment
o Stormwater outfalls – basins
o Renewal/renovation of sewerage systems

N, P and BOD loads
Hazardous substance load
Pathogenic bacteria and virus load

+
+
+

+
+
+

+
+
+

+

o Former waste disposal sites – measures to reduce leaching

N, P and BOD loads
Hazardous substance load

+
+

+
+

++
++

++
++

Peat production
o Sedimentation basins and overland flow
o Chemical processing (nutrients)
o Regulation of flow (sediment)

N, P and sediment loads

+

+

+

Reintroducing and protecting migratory fish
o Removal of obstructions for fish migration
o Restrictions on angling and fishery and at potential spawning grounds, etc.

Improved/natural hydromorphological
structure
Reintroduction of migratory fish

+

+

+

Re-establishment of natural rivers and river valleys
o Re-meandering of regulated rivers and reopening of culverted streams
o Restoration of gravel and stones in river beds
o Cessation or minimization of river maintenance
o Extensification of cultivation

Improved/natural hydromorphological
structure
N and P loads
Sediment load

+

+

++

Cessation/reduction of groundwater and surface water abstraction

Improved/natural hydromorphological
structure

+
+

Diffuse pressures – forestry
o Leaving vegetation in the felling area
o Planting as soon as possible
o Leaving buffer strips alongside rivers
o Increasing the amount of deciduous trees
o Reducing emissions to the atmosphere from traffic, industry and livestock
Point-source pressures

Reducing physical pressures

++

+

+

+

+

Others
Biomanipulation of lakes

Increased water transparency and
greater plant and animal diversity

Removal of contaminated sediments and soils

P load, hazardous substance load

+

+

(+)

Reducing emissions to the atmosphere from traffic, industries and livestock

N load, acid load

+

+

+

Prevention of acidification due to leaching from acidic soils
o Liming (rivers, etc.)
o Controlled drainage
o Liming filter ditches in connection with existing drainage systems

Acid load, hazardous substance load

+

+

+

+

+

Table 2.
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Remeandering of Odense River and re-establishment of wetlands in the river valley

Measures to reduce physical
pressures
The reduction of physical pressure on rivers is one of
the main necessities if the WFD environmental objectives are to be fulfilled. Measures are being taken to
eliminate obstacles to fish migration caused by damming for hydropower production, irrigation, etc. in all
BERNET PRBs, e.g. removal of the obstruction, construction of fish ladders/passages and the reopening
of culverted/piped sections.
To meet the needs of intensive cultivation of river
valleys, rivers have often been regulated by straightening and channelization. Moreover, the river valleys
are frequently drained and the rivers maintained in an
environmentally unsound manner (weed clearance,
dredging, etc.). These actions and activities often
influence hydromorphological conditions in the rivers
to such an extent as to hinder fulfilment of the WFD
environmental objectives. Measures to reduce these
physical pressures and restore natural vitality to the
rivers (good and diverse hydromorphological conditions) include extensification of agricultural production in the river valleys to reduce agricultural needs
for river maintenance, the remeandering of rivers and
restoration of riverbeds by the addition of new gravel
and stones. BERNET partner regions have good
experience with such measures.

Extensification of agricultural production in river
valleys and the re-establishment of wetlands will also
enhance nutrient retention by improving the role of
such “undisturbed” river valleys as nutrient sinks,
thereby concomitantly reducing nutrient loading of
rivers, lakes and coastal waters.
It will also be necessary to address and regulate
other physical pressures on surface water bodies,
e.g. excavation and disposal of sediment.

Fish ramp with canoe
path in Malente, Schleswig-Holstein.
Photo: Uwe Ahrens,
LANU.
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Acidification of lakes in Sweden
Mapping critical loads

Acidification of Swedish lakes is evaluated
from critical load
calculations (Swedish
Environmental Protection Agency, 2005).
The red areas show
where the lakes are at
risk of failing to meet
the WFD environmental objectives due to
acidification. The grey
areas indicate where
the risk assessment
is uncertain, while the
green areas indicate
where lakes are not at
risk. It is calculated that
12% of Swedish lakes
are at risk of failing to
meet the WFD environmental objectives due
to exceedance of the
critical loads for acidifying substances.

Legend
Water District
Main catchment
No data
No Risk
Uncertain evaluation
Risk

Measures to reduce pressure
from forestry
Special attention needs to be accorded to the environmental aspects of forest management in order to
ensure good ecological status of water bodies in the
BERNET PRB’s where forestry dominates (Kyrönjoki and Stensån PRBs). Supplementary measures
should be taken to reduce nutrient and sediment
loading, e.g. measures related to ditching, felling and
fertilization of forests such as sedimentation basins,
overland flow fields and wetlands.

Measures to curb acidification

.

Lakes, rivers and even near-coastal waters suffer
from acidification due to atmospheric deposition of
acidifying substances and due to leaching of acidic
substances from sulphur- and iron-containing soils,
which is often exacerbated by drainage of these soils
for land reclamation.
The acidic substances deposited from the atmosphere primarily derive from power plants, traffic and
agriculture (ammonia). In most cases these emissions undergo long-range transboundary transport.
For example, the acid deposited in southern Sweden
mainly originates from Denmark, Poland, Germany
and Great Britain. Thus in 2000, 93% of the sulphur,
92% of the nitrogen oxide and 79% of the ammonia
deposited in Sweden derived from foreign sources
(Swedish Environmental Protection Agency, 2005).
Airborne acidic pollutants deposited on soils with
a low buffering capacity will leach to the aquatic
environment. Leaching of acidic substances often
also occurs in connection with land reclamation and
drainage of acidic soils for agricultural use. Thus
while acidification in Stensån PRB is mainly due to
atmospheric deposition, that in Kyrönjoki PRB is primarily caused by leaching from acidic soils.
Some measures have already been implemented
nationally in many countries to reduce acidification
of water bodies, e.g. liming of rivers and measures
to reduce emissions to the atmosphere. Over the
period 1983–2003, Sweden thus spent SEK 3,000
million on liming Swedish water bodies.
Further measures need to be targeted at the main
acidification pressures, however, especially emissions to the atmosphere from traffic, power plants
and agriculture and leaching from acidic soils. Measures aimed at reducing atmospheric emissions have
to be addressed internationally.
In order to reduce leaching from acidic soils, new
methods need to be developed in combination with
several traditional methods. Based on current knowledge the primary methods for reducing acidification
of water bodies from acidic soils are the establishment of liming filter ditches and controlled drainage
in the catchment, as well as the storage and liming
of water bodies during acidity peaks. These measures are very expensive, however, and their fullscale implementation requires a functional financial
support system. Moreover, they are unable to sufficiently prevent leaching of acidic substances from
acidic soils to enable the water bodies to attain good
status. Research and development activities are
therefore urgently needed to develop more efficient
and economical acidification prevention methods.
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4.
Public participation

Article 14 of the WFD requires Member States to
encourage the active involvement of all interested
stakeholders in the implementation process. Public
consultation and participation are essential, particularly during the preparation and updating of the river
basin management plans as these are key to implementation of the directive. For public participation
to be meaningful, the public needs a basic understanding of the principal features of the WFD and
how these relate to the situation in their own local
river basin.
For BERNET the WFD represents an opportunity to
engage the BERNET partner regions in a joint project
dealing with regional water management planning at
the river basin scale. Public participation, particularly in environmental issues, has long traditions in
some of the BERNET partner regions. Public participation as envisaged in the WFD entails ensuring
that all inhabitants affected by river basin management planning have the possibility to participate in
the process and the plan itself. The present BERNET
CATCH project has encompassed numerous meetings, contacts and consultations with stakeholders
and their groups from around the Baltic Sea.
The focus of the project was on how to involve the
stakeholders and the general public in the management of the aquatic environment and the develop-

ment of river basin management plans. Successful
implementation of the WFD necessitates close cooperation and coherent action at all administrative levels
in the Member States, as well as public participation
in the planning process leading to the preparation of
the river basin management plans. Information, consultation and involvement of all stakeholders, including the landowners, agricultural associations, NGOs
and the general public, is a key aspect of WFD implementation. Cooperation between different parties
(authorities, associations, etc.) is also necessary for
a full understanding of the environmental and socioeconomic problems associated with eutrophication
of the regional waters.
The aim of the project was to bring together stakeholders affected by the WFD at the regional and local
levels, to prepare a public participation plan for the
preliminary river basin management plan for the pilot
river basin in each BERNET partner region, and to
identify the central obstacles and problems associated with implementation of the directive.
The focus was also on comparing the legislation
related to public participation under the WFD and
the different national or regional strategies to ensure
public participation in the implementation process in
the various BERNET partner regions.

Kvarken Archipelago,
West Finland.
Photo: Stig E. Pedersen, Fyn County.

Vincent Westberg
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4. PUBLIC

PARTICIPATION

Identification

Networking

To initiate public participation in the planning process the BERNET partners conducted a stakeholder
analysis based on the Guidance Document on Public
Participation. This entailed a series of steps of questioning and interaction based on the available knowledge about the stakeholders at river basin level. It
provided an opportunity to conduct a thorough analysis of the stakeholder structure in the initial phase,
but also to re-analyse stakeholder structure in a quite
well-known catchment and identify key stakeholders
as regards river basin management planning. The
identification phase was completed by preparing
a participation plan outlining how to get through to
the different categories and groups of stakeholders
during the river basin management planning process. The conclusions of this phase were:

The networking phase of stakeholder cooperation
was characterized by active involvement of selected
stakeholders or key actors in the river basin management planning process. The process included the
involvement of the public in seminars or information
meetings to promote the content of the WFD Article
5 Analysis or the first part of the river basin management plan. This phase also included the establishment of contact with the identified stakeholders who
were not already participating in the planning process. The conclusions of this phase were:
• Clear mandates and work methods make the networking phase easier for all parties
• It is necessary to get stakeholders involved from
the beginning of the process
• Networking requires resources from all parties
involved
• Mutual trust and networking are promoted by joint
meetings.

Stakeholder analysis
• A stakeholder analysis is a useful means of identifying the stakeholders
• A re-analysis of the stakeholder groups can be
useful in areas where long-term cooperation
exists
• The number of stakeholders and their roles both
vary during the cooperation process.
Participation plan
• A written participation plan is a useful tool for
organizing the networking
• The participation strategy needs to be flexible due
to differences in local practices
• Several channels, tools and information packages
are needed to reach the stakeholders.
Informations about
river restoration, Stensån. Photo: Stig E.
Pedersen, Fyn County.

Acceptance
The acceptance phase moved stakeholder involvement to the next phase aimed at achieving acceptance
of the environmental problems. The environmental
objectives in the river basin management plans were
defined during this process, but the main issue was
to gain stakeholder acceptance of the programme of
measures needed to attain the environmental objectives. The conclusions of this phase were:
• Open dialogue is a prerequisite for an acceptance
process
• Attainable aims make the acceptance process
easier
• The consequences of the programme of measures
influence the level of acceptance
• If acceptance is not attained by negotiation, a
political decision is needed.

Conclusions
There is no one specific means of ensuring public
participation in river basin management planning.
The exchange of experience among BERNET partner regions has broadened horizons regarding how
public participation should be approached.
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5.
Recommendations

One of the main recommendations of the first BERNET
project (1999–2001) was that regional action plans
should be developed and implemented at catchment level to ensure sustainable nutrient management in the Baltic Sea region. This recommendation
served as the initial strategy for implementation of
the WFD in the Baltic Sea region and as a regional
approach to fulfilment of the Helsinki Convention.
Upon transposition of the WFD into national legislation the focus on the development of integrated river
basin management in all Member States heightened.
The experience and recommendations of the first
BERNET project (1999–2001) regarding the value of
action plans at catchment level as a planning tool for
achieving politically adopted water quality objectives
has thus made it easier to the BERNET partners to
initiate the work on implementation of the WFD in the
pilot river basins.
The following recommendations have resulted
from the BERNET CATCH project:

Management strategies for
preparing programmes of
measures
1. An important precondition for successful preparation and implementation of river basin management
plans is the establishment of clear relationships
between WFD objectives, operational environmental quality objectives for the water bodies and
the associated maximum permitted pressures.
The maximum permitted pressure is the basis for
dimensioning the programmes of measures in the
river basin management plans. These relationships
and preconditions have to be present early in the
planning process as a basis for involving the public
in the choice of measures to fulfil the environmental quality objectives.

2. An urgent need remains to strengthen the integrated management strategy in the BERNET partner regions in order to characterize all important
pressures on the aquatic environment and develop
efficient and coherent strategies to deal with these
pressures in a cost-effective manner. The advantage of this integrated management approach is
that many measures to reduce environmental
pressures affect several types of water body concomitantly.
3. The legislative possibilities to individually regulate pressures from all sectors of society must be
available at an early stage in the planning process, including the possibility to individually regulate
diffuse pollution from agriculture and forestry. A
general need exists to regulate pressure on water
bodies from all sectors of society (agriculture, forestry, households, industry, etc), but the range
and severity of the necessary measures vary considerably from region to region depending on the
magnitude of the pressure from the individual sectors.
4. The time schedule for implementation of the WFD
is very tight and demands precise allocation of the
resources necessary to achieve the defined aims.
Early initiation of the planning process and early
implementation of the programmes of measures
are therefore of utmost importance as both are a
matter of negotiation, ultimately entailing a formal
decision by many parties, including stakeholders,
as well as several levels of authorities from state to
municipal level in all the BERNET partner regions.
See also the recommendations about public participation.
5. Agriculture: Agriculture is presently the main
source of the pressure on water bodies in the
BERNET partner regions, both pollutional and
physical. A vital and major challenge to the entire
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BERNET Work packages at work
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Baltic Sea region is to ensure converging development of on one hand, increased agricultural production based on sustainable principles in the new
EU countries and on the other hand, improvement
of agricultural production in the old EU countries
aimed at significantly reducing the present pressure on the aquatic environment while concomitantly ensuring sustainability. It is thus of utmost
importance to ensure integrated implementation
of the WFD and EU Common Agricultural Policy
(CAP).
6. Physical restoration and wetlands: Wetlands
and uncultivated/unregulated river valleys serve
as a buffer between cultivated areas and surface
waters, thereby reducing pollutional and physical pressures from agriculture and forestry. The
BERNET partners strongly recommend that the
new EU countries preserve their existing high proportion of wetlands and uncultivated/unregulated
river valleys. They further recommend that the old
EU countries re-establish wetlands and unregulated river valleys in order to enhance the natural
worth of a landscape dominated by agricultural
production.
7. Wastewater: There is a continued strong need for
investments in sewerage systems and wastewater
treatment facilities in all the regions – especially in
the new EU countries. The issue remains important in the old EU countries, though, where wastewater from sparsely built-up areas and stormwater
outfalls still poses a major problem.
8. Linkage of biological quality elements and pressures: The establishment of linkage between
biological quality elements and pressures is necessary in order to be able to predict the effect of
pressure reductions.
9. As climate changes may augment/attenuate pressures, such changes should be taken into account
when preparing programmes of measures.

Classification and monitoring
The WFD requires that systems for classifying water
bodies be based on reference conditions and related
to specific surface water type. This is not usually the
case today, however.

10. Reference conditions: High priority needs to be
accorded to defining reference conditions as these
are a prerequisite for establishing reliable systems
for classifying the ecological status of water bodies.
Clearly defined reference conditions are also crucial for determining what pressure reductions are
needed to achieve “good ecological status”. It is
thus very important to establish “true” reference
conditions that reflect pristine conditions rather
than defining reference conditions in accordance
with what is considered to be politically attainable.
In the absence of true reference sites for certain
types of surface water it is necessary to define reference conditions on the basis of:
• Comparable sites in other countries
• The combination of modelling and historical data
to infer reference values for physical, chemical
and biological variables
• Palaeolimnological tools. The use of palaeolimnology in rivers, lakes and coastal waters must
not be neglected as it may have a significant
potential
11. Intercalibration: There seems to be a marked
need for intercalibration:
• Inter-country harmonization of typologies for
directly comparable surface waters (e.g. lakes
in Denmark, northern Poland and northern Germany).
• Harmonization of definitions, e.g. a common
understanding of what is meant by “reference
conditions” and “good ecological status” for all
types of water body.
12. Monitoring: Comprehensive monitoring is vital
for ensuring that the programmes of measures
are cost-effective and for characterizing threats to
water bodies of “good” or “high” status in time to
hinder deterioration in their status.
• Monitoring programmes must focus on quality
elements that reflect all significant pressures.
• Wherever possible, monitoring programmes
must also include quantification of the pressures.
For example, it is important to determine nutrient inputs to water bodies of reference, high, or
good ecological status in order to enable them to
be distinguished from water bodies of moderate,
poor or bad ecological status. The programmes
for monitoring pressures should be planned so
as to enable the trend to be followed. In this
connection the accumulation of time series is
important.
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Lahemaa National Park, Estonia
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• The surveillance monitoring network must
be sufficiently large to enable proper general
description of the environmental quality of the
water bodies in a given river basin and of all relevant surface water types.
• With operational monitoring preparing the devellopment of cost effective programmes of measures it is advisable to select a large subset of
water bodies to be monitored including monitoring of presures.

Public participation
Public participation is of key importance to the
preparation, implementation and success of river
basin management plans. As the time schedule for
implementation of the WFD is very tight, the early
involvement of the public and the stakeholders in the
process is vital to ensure its success.
13. Early identification of the stakeholders promotes
public participation.
14. Stakeholder analysis and previous cooperation
promote initiating the public participation process
15. Clear mandates and transparent management
promote stakeholder participation.
16. Resources for public participation are needed
by both the authorities and stakeholders. Public
participation should be planned as an integral part
of river basin management from the start of the
planning process.
17. The authorities must be aware of different possibilities that stakeholders and the public have to
participate due to differences in human and financial resources.
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Network on the implementation of
EU Water Framework Directive
in the Baltic Sea Catchment

BERNET CATCH Executive Summary:

BERNET (Baltic Eutrophication Regional Network) is a network cooperation between water managers in seven
regions of the Baltic Sea Region. The network was founded in 1999 to help improve the aquatic environment in the
Baltic Sea region and of the regional waters in its catchment. Right from the start, BERNET has focused especially on
Eutrophication problems. Doing this, the BERNET Partners have wished to contribute to full-filling the aim of the Helsinki
Declaration in “assuring the ecological restoration of the Baltic Sea”.
The present BERNET-CATCH project running for the period 2003-2006 focuses primarily on the regional implementation
of the EU Water Framework Directive (WFD). Through their activities in BERNET CATCH, the partners present and
evaluate different regional (and national) solutions in order to fulfill the objective of achieving at least “good ecological
status” of all EU waters before 2015.
The co-operation involves the actual water managers in the regions, and takes place through face-to-face exchange
of experiences and cross regional comparison of environmental threats to the waters within the Baltic Sea catchment,
including cause-effect relationships. The main activities of BERNET-CATCH is the provision of Water Management
Plans within regional pilot catchments in order to disseminate knowledge and experiences that may serve as good
examples to Water Managers and Stakeholders involved in the implementation of the EU-Water Framework Directive.

Regional Implementation of
the EU Water Framework
Directive in the Baltic Sea
Catchment
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Reports:
The outcome of BERNET CATCH is published in an Executive Summary, one Main Report, two cross-regional Theme
Reports and six regional Water Management Plans, all under the same heading, Management Strategies for the
Regional Implementation of EU Water Framework Directive in the Baltic Sea Catchment:


BERNET CATCH Executive Summary: Regional Implementation of the EU Water Framework Directive in the Baltic
Sea Catchment



BERNET CATCH Main Report: Water Quality Management in the Baltic Sea Region. Regional Implementation of the
EU Water Framework Directive
BERNET CATCH Theme Report: Public Participation and Water Management in the Baltic Sea Region. Regional
Implementation of the EU Water Framework Directive in the Baltic Sea Catchment
BERNET CATCH Theme Report: How to define, assess and monitor the ecological status of rivers, lakes and coastal
waters. Regional Implementation of the EU Water Framework Directive in the Baltic Sea Catchment










BERNET CATCH Regional Report: Odense Fjord, Water Management Plan
BERNET CATCH Regional Report: River Stensåen, Water Management Plan
BERNET CATCH Regional Report: River Pasleka , Water Management Plan
BERNET CATCH Regional Report: River Kyronjoki, Water Management Plan
BERNET CATCH Regional Report: River Mamonovka, Water Management Plan
BERNET CATCH Regional Report: Schwentine River, Water Management Plan.

February 2006

Image provided by GeoEye and NASA Sea WiFs Project

The BERNET Partners:
 Fyn County, Denmark: Fyn County, Nature Management and Water Environment Division (Lead Partner)
 West Finland, Finland: West Finland Regional Environmental Center
 Gdansk Region, Poland: Gdansk Regional Board of Water Management
 Kaliningrad Oblast, Russia: Department of Federal Supervision Service for Natural Use for Kaliningrad Oblast Ministery of Natural Resources of Russia and Government of Kaliningrad Oblast
 Laholm Bay Region, Sweden: Counties of Halland and Scania; Municipalities of Båstad, Laholm, and Halmstad
 Schleswig-Holstein, Germany: State Agency for Nature and Environment, Schleswig-Holstein
 Viru-Peipsi, Estonia: Peipsi Center for Transboundary Cooperation (NGO).

Contact us

Visit

http://www.bernet.org

for further information and up-dated news about BERNET CATCH.
From here you may also order previous BERNET reports, including 7 reports on different aspects
of Eutrophication Management in the Baltic Sea Region.
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