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FOREWORD

As requested in the Baltic Sea Declaration, adopted by Prime Ministers and high political
representatives at the Ronneby Conference in September 1990, the ad hoc high level Task Force of
the Helsinki Commission (HELCOM TF) submitted for ministerial consideration a Baltic Sea Joint
Comprehensive Environmental Action Programme at the Diplomatic Conference on the Protection
of the Marine Environment of the Baltic Sea Area, Helsinki, Finland, 9 April 1992. For severa
reasons the Programme was presented in a preliminary version.

The Diplomatic Conference approved the Programme with regard to its strategic approach and the
principles for setting priorities. The Conference further adopted (1) the Baltic Sea Environmental
Declaration, 1992, concerning action to be taken to implement the programme and (2) Resolution 5,
regarding the establishment of a Programme Implementation Task Force within the framework of
the Helsinki Commission to initiate, facilitate and monitor co-ordination of the implementation of
the Programme and to finalize and periodically update the Programme.

After the Diplomatic Conference the Programme was finalized by the HELCOM Programme
Implementation Task Force. Since the period of implementation is assumed to extend over decades.
economic and technological development and environmental changes of the Baltic Sea may warrant
further reviews of the Programme.

The Programme in its finalized form is hereby submitted to the Helsinki Commission.

Gote Svenson
Chairman of the HELCOM ad hoc high level Task Force
and the HELCOM Programme Implementation Task Force




EXECUTIVE SUMMARY

INTRODUCTION

The Diplomatic Conference on the Protection of
the Marine Environment of the Baltic Sea Area
adopted the Baltic Sea Environmental
Declaration, 1992, which endorsed the strategic
approach and principles of the Batic Sea Joint
Comprehensive Environmental Action
Programme (Programme). The Programme was
developed in response to the Baltic Sea
Declaration adopted at the level of Prime
Ministers at the Baltic Sea Environment
Conference in Ronneby, Sweden on September
3, 1990. At Ronneby, the Ministers established
the long-term objective of ensuring the
ecological restoration of the Batic Sea and the
preservation of its ecological balance. The
Programme addresses these issues by
identifying problems and priority actions in al
the countries within the Baltic Sea catchment
area

The long term Programme encompasses both
preventive actions to promote sustainable use of
the Baltic Sea environment, and curative actions
to rectify the legacy of environmental
degradation from point and non-point source
pollution. In addition to these investments, the
Programme will support development of
appropriate  environmental  policies and
legislation, promote the use of economic
incentives to encourage environmentally sound
actions, strengthen institutional capacity and
human resources, and increase the local
capacity to finance environmental measures.

The Programme was elaborated by the ad hoc
high level Task Force established within the
framework of the Helsinki Commission
(HELCOM TF). The members of HELCOM TF
were dl the Contracting Parties to the Helsinki
Convention (Denmark, Estonia, Finland,
Germany, Lithuania, Poland, Russia, and
Sweden), the Czech and Slovak Federal
Republic, Latvia, Norway and the Commission
of European Communities (CEC), as well as

four multilateral financial institutions - the
European Bank for Reconstruction and
Development (EBRD), the  European
Investment Bank (EIB), the Nordic Investment
Bank (NIB), and the World Bank. The
International Baltic Sea Fishery Commission
participated as an observer. The Coalition Clean
Baltic (CCB), Greenpeace International, and the
World Wide Fund for Nature (WWF) had an
opportunity to comment on the draft pre-
feasibility studies and the draft Joint

Comprehensive Environmental Action
Programme.
BACKGROUND

The Task Force used a variety of studies and
sources of information to develop the
Programme.  These included national plans
prepared by the States who were Contracting
Parties to the Helsinki Convention, as well as by
the Czech and Slovak Federal Republic, Latvia,
Lithuania and Norway. Pre-feasibility studies
of environmental issues, the sources and
magnitude of pollution loads, and options for
pollution control and improved environmental
management  throughout the Batic Sea
catchment area. Specia studies were aso made
of agricultura runoff, wetlands, and the impact
of emissions into the atmosphere. The pre-
feasibility studies and specia studies were
financed by grants totalling about 5 million
ECU from the Denmark, Finland, Germany,
Norway, Sweden and the Commission of the
European Communities, Nordic Project Export
Fund (NoPEF), and the World Wide Fund for
Nature (Sweden).



THE PROBLEM: DEGRADATION
OF THE BALTIC SEA

As late as 1950 the Baltic Sea was till regarded
as environmentally “healthy”. Large-scale
industrialization throughout the basin had not
yet made its impact, automobiles were few, and
intensive agriculture and forestry, based on a
heavy use of chemical fertilizers, was only
commencing. Since then the situation has
changed considerably. Pollution now threatens
the entire Baltic Sea catchment area as well as
the Bdtic Sea itself, and ultimately the health
and well-being of the 80 million people who live
there.

The Baltic Sea is naturally vulnerable to
pollution due to its semi-closed character and
particular hydrography. The shallow, narrow
Belts and the Sound permit only a slow water
exchange between the Baltic Sea and the North
Sea. As aresult, the water in the Baltic Sea has
a long residence period of between 25 to 40
years, which promotes the accumulation of
pollutants.

The natural vulnerability is seriously aggravated
by anthropogenic causes of environmental
change and degradation. Municipdities and
industries in the catchment area discharge
pollutants directly to the numerous rivers that
feed into the Baltic Sea, and to the many
estuaries, bays and gulfs. In addition, many
pollutants are transported to the Baltic Sea
through the atmosphere, and agricultural
practices, including intensive livestock
husbandry, are major contributors to the high
nutrient load on the Baltic Sea.  Although
concentrations of heavy metals in fish and
shellfish have not increased significantly since
the early 1980s, the concentrations of cadmium,
lead, copper and nickel are higher than the
background values and those in North Sea biota.

Eutrophication is a problem of special concern.
It is caused by excessive growth of biomass
stimulated by the large influx of nitrogen and
phosphorus compounds which come from
agricultural and forestry runoff, atmospheric
transport, in part from outside the catchment
area, as well as discharges from municipalities
and industries. The decay of this vast biomass
causes oxygen depletion and threatens marine
life. A significant source of the nitrogen input is

from either atmospheric deposition directly to
the Baltic Sea or assimilated from atmospheric
nitrogen. Much of the pollution load originates
from sources outside the Baltic region and calls
for efforts to reduce long-range transboundary
pollution.

LONG-TERM PROGRAMME TO
ADDRESS THE PROBLEM

Nearly twenty years of scientific work by
HELCOM committees, and studies conducted
for the HELCOM ad hoc high level Task Force,
have followed ecologica developments in the
Baltic Sea catchment area and demonstrated the
need to reduce pollution loads reaching the Sea
in order to restore its ecologica balance. The
preparatory work for the Programme concluded
that preventive and curative actions are
necessary in al the Batic Sea catchment area
countries to reduce the pollution load reaching
the Sea. Some of these actions are aready
underway. For example, some state owned
enterprises with polluting production activities
have shut down; wastewater treatment plants are
planned or partly constructed; new protected
areas have been created, and environmental
controls have been strengthened. These on-
going activities require support; in particular,
new environmental policies and pollution
control programmes need to be formulated and
adopted in the formerly centrally planned
€conomies.

The underlying strategy on which the
Programme is based consists of actions by each
concerned government to carry out needed
policy and regulatory reforms, capacity
building, and investments to control pollution
from point and non-point sources, safely dispose
of or reduce the generation of waste, and
conserve ecologicaly sensitive and
economicaly vauable areas. To complement
these activities, the Programme aso includes
elements to support applied research,
environmental awareness and environmental
education. Actions will be phased to keep pace
with the gradually increasing capacity to
mobilize financial resources and pay for
recurrent costs of environmental management in
these transforming economies. In the first years,



emphasis will be placed on creating the enabling
policy environment and institutional
arrangements, on limited investment in the
highest priority projects, including pilot and
demonstration projects, and on promoting
private investment and initiative through
concessions and incentives.  Environmental
investment programmes in the northern and
western part of the Region are aso an integra
part of the Programme and are expected to be
financed from local resources.

The Programme consists of six components
which comprise broad and distinct areas of
action:

. policy, legal, and regulatory reforms -
to establish a long-term environmental
management framework in each country,
including macro-economic policies and
incentives; financial facilities, policies
and controls; environmental standards,
laws, and appropriate systems for
monitoring and  enforcement of
regulations. Actions would include
studies of new legal regulatory
arrangements and drafting of
governmental and parliamentary decision
documents; policy studies of options,
costs and benefits; investment in new
monitoring equipment, upgrading of
laboratory equipment and procedures,
upgrading of data processing and
analytical capacity; and development of
new organizational  structures and
arrangements to carry out management
functions;

. ingtitutional strengthening and human
resources development -  build the
organizational and human capacity to
enforce regulations; plan, design, and
implement environmental management
systems including infrastructure; and
manage natural resources efficiently. The
focus of the Programme is on training
people to use new concepts of
management and new technology, and
developing the organizational and
administrative framework for them to
work effectively and efficiently;

infrastructure investment - to invest in
specific measures to control point source
and non-point sources of pollution, and
minimize and dispose of wastes,
including  the  rehabilitation  and
modernization of existing infrastructure
and the development of new
infrastructure. This would include
actions to address non point source
pollution from agricultural runoff,
forestry, livestock operations and rural
settlements. It would also encompass
selected actions for control of point,
mobile and area sources of air pollution;

. management of coastal lagoons and

wetlands - to formulate and carry out
programmes to manage these
environmentally sensitive and
economically valuable areas which serve
as important buffers of pollution before it
reaches the Sea, and provide critical
habitat for diverse flora and fauna
including commercially important
fisheries. These management systems
will include land use controls and limited
infrastructure, and in some cases will be
integrated with compatible eco-tourism
and recreation developments possibly
through public/private joint ventures or
private investment;

applied research - to build the
knowledge base needed to develop
solutions, transfer  technology, and
broaden understanding of critica
problems. Specific priority topics include
environmental trends, evaluation of
critical loads, assessment of risks to
human hedth, future trends on
transportation and its environmental
management, and management of coastal
lagoons and wetlands; and

. public awareness and environmental

education - to develop a broad and
sustainable base of support for the
implementation of the Programme. The
participation of non-governmental
organizations, and the development of
effective  environmental education
programmes are essential activities in
promoting public awareness and political
commitment.



THE EXPECTED
ENVIRONMENTAL BENEFITS OF
THE PROGRAMME

Implementation of the Programme and the
redlization of major beneficial changes in the
ecological balance of the Baltic Sea will
necessarily require decades.  Nevertheless,
gradual and visible improvements can be
expected, and locally, maor economic and
important environmental benefits can be
reaized in the relatively near term.

The Programme is also expected to have major
economic and environmentally beneficial
impacts on the rivers of the Baltic Sea catchment
area. Reductions in pollution loads and
restoration of river ecosystems through
implementation of the Programme will lower
water treatment costs, increase the reliability
and quality of water services by reducing the
load on frequently overtaxed treatment
facilities, and decrease groundwater depletion
and saltwater intrusion in coastal areas.

Coastal waters can be expected to improve most
rapidly. The current widespread closure of
Baltic Sea beaches due to contamination from
untreated waste, odours, and massive algal
blooms has caused serious loss of hard currency
income and employment from tourism as well as
local recreation opportunity.  Treatment of
municipal and industrial wastewaters and other
inputs containing bacteria, viruses and other
harmful organisms will alow the beaches to
open again and contribute to establishing
favourable conditions for new investment in this
important sector.

Restoring the quality of the open waters of the
Baltic Sea will be considerably slower. The
overal reduction in the load of nutrients brought
about by greater pollution control under the
Programme will reduce agd production and
possibly make algal blooms less frequent. With
decreased eutrophication and sedimentation,
oxygen conditions will improve. These changes
can be expected to have a mgjor positive impact
on fishery resources in the coastal waters and the
open sea.

The nutrient loads that have caused extensive
eutrophication and upset the riverine and marine
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ecosystems will be reduced mainly by improved
environmental management in the agriculture
and livestock sectors, decreased atmospheric
pollution, and expanded and more efficient
municipal and industrial wastewater treatment.
Conservation and improvement of wetlands is
also expected to have a significant impact on
nutrient loads and will contribute as well to an
increase in biodiversity. These nutrient load
reductions will have widespread beneficial
impacts on hedlth, environmental values, and
sgnificant  economic  benefits  through
reductions in costs and improved conditions for
investment.

A quite different but strategically important
benefit will stem from the strengthening of local
capacity to plan, finance, and manage the
measures required under the Programme, and
from the transfer of know-how that will have
long-term  benefits  for  environmenta
management.

THE COSTS AND FINANCING OF
THE PROGRAMME

Unprecedented political and economic changes
have affected the entire Baltic Sea region since
the Ronneby Conference in September, 1990.
The implications for the financing of the
Programme are grave. The formerly centraly
planned economies are going through a dramatic
economic restructuring, which has in the short
run limited their creditworthiness and reduced
capacity to produce goods and services. The
acute demands for basic items such as energy,
food and medicine will undoubtedly impede the
financing needs of the Programme over the
medium-term. In addition, some of the potential
donor countries are suffering a protracted
recession. Financing from foreign sources will
be essentia for Programme implementation; a
significant share will take the form of loans from
the multilateral financia institutions.  Over
time, the emerging market economies should be
able to assume an increasing share of
Programme financing.

Implementation of the entire long-term
Programme in al countries of the Bdtic Sea
catchment area is expected to cost about 18



billion ECU over atwenty year period. It will be
implemented in two phases: the first phase
(1993-1997) is estimated to cost about 5.0
billion ECU; the second (1998-2012) is
estimated at an additional 13.0 billion ECU.
The Programme will include support for
development of policy and regulatory reform,
institutional strengthening and investment
actions.

The Programme will focus on 132 “ hot spots.”
As described in detail in the Programme, these
“hot spots’ comprise actions to address point
and non-point source pollution in the Baltic Sea
catchment area, and are estimated to cost about
10.0 billion ECU. Of the 132 hot spots, the Task
Force has identified 98 actions at key hot spots
with an estimated cost of about 8.5 billion ECU,
in Belarus, the Czech Republic, Estonia, Latvia,
Lithuania, Poland, Russia, the Slovak Republic,
and Ukraine.  The remaining 34 sites in
Denmark, Finland, Germany and Sweden were
selected by the countries concerned and have an
estimated cost of approximately 1.5 hillion
ECU. Of the 98 hot spots, 47 were identified as
priority hot spots estimated to cost about 6.5
billion ECU.

There are other substantial and important costs
which should not be overlooked in considering
the overal financing needs of the Programme.
First, feasibility studies of the highest priority
projects must be carried out in order to complete
financing arrangements. These studies have
been estimated to cost about 30 million ECU.
However, the key constraint to undertaking this
critical step is not likely to be funds or external
support, but rather the identification of project
sponsors willing and able to finance and manage
the projects. Second, the respective
Governments in the eastern and southern parts
of the Baltic Sea region will need to incur
substantial local costs in facilities. services, and
human resources to develop and carry out the
required policy and regulatory reforms,
institutional  strengthening, and planning and
programming initiatives on which the smooth
and timely implementation of the Programme
will critically depend. Considerable external
support for these activities is likely to be
forthcoming, but the local commitments of staff,
organization, and financial resources will
remain substantial.
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FINANCING THE PROGRAMME

Nearly two-thirds of the “hot spots’ are located
in countries whose combined population
numbers about 60 million, and whose
macroeconomic situation has often led to
problems with creditworthiness makes ordinary
loans and commercia financing difficult. These
profound economic problems are expected to
improve only slowly. The absence of
creditworthy borrowers - either sovereign or
individual - constitutes a great chalenge and
threat to the timely implementation of the
Programme. It is already obvious that the
Programme will have to depend upon a
multiplicity of financing sources for its
implementation. In mobilizing diverse sources
of financing, sometimes for a single project, the
sharing of financia risks will be an important
principle. Official support and participation
in project capital financing in such cases could
take the form of sovereign guarantees that
assume a part of the financial risk. This
approach to public participation in project
financing may also have the beneficia effect of
lowering the overall cost of financing.

Despite the recessions and tight budgets in the
wealthier countries, and fierce competition
among regions for the resulting limited
international development assistance, some
combination of normal and concessional
development lending, supplemented by outright
grants, will be needed from the bilateral and
international financing agencies lest the bulk
of the Programme remain only a dream.
Moreover, the concerned Governments will
need to adopt a number of strategies to finance
the Programme and overcome the limitations of
dow growth, tightly constrained budgets, and
competition for limited financial resources from
other important and productive sectors,

The greatest opportunity to shift the burden of
environmental financing away from the public
budget, and reduce the absolute cost of
environmental management, is to incorporate
pollution control at the source into the
industrial privatization, restructuring and
modernization process that is an integral part of
the ongoing transition to a market economy in
the eastern and southern portions of the Baltic
Sea region.



Responsihility for key public services including
environmental management has almost entirely
devolved to loca government. There has been a
sharp break with the past pattern of heavily
subsidized and inefficient operations that
predominate in planned economies. The
imposition of user charges following the
Polluter Pays Principle is one possibility of
paying for at least operation and maintenance
costs of environmental management facilities
such as wastewater treatment plants. However,
more innovative approaches such as joint
ventures and long term concessions may be
needed to attract capital financing, particularly
from private and commercial sources. Limited
government participation through guarantees
and subsidies may be needed, at least for the
mid-term, until users and local authorities are
better able to support direct financing. The use
of contracts between municipalities and private
sector firms for the management and operation
of water, wastewater and solid waste facilities
presents an important opportunity to decrease
demands on municipal government and improve
performance.

IMPLEMENTATION OF THE
PROGRAMME

While the main responsibility for implementing
the Programme will of course have to be borne
by the governments concerned, effective
implementation of such a long-term and
complex activity will require significant co-
ordination in order to fulfill its objectives. To
some extent, activities to promote co-ordination
and reporting on progress of national action with
regard to policy, regulation and institutional
change come within the mandate of the Helsinki
Commission (HELCOM) as spelled out in the
Helsinki Convention. This also holds true for
monitoring,  periodic  assessment of the
environmental status, and analysis of the
pollution load of the Baltic Sea. Because the
Programme involves countries within and
outside the region, as well as non-governmental
organizations and multilatera  financial
institutions, a new mechanism is needed within
the HELCOM framework to carry out these
functions.

The proposed new mechanism is to establish a
HELCOM Programme Implementation Task
Force (PITF) within the Helsinki Commission
framework to support the long-term
implementation of the Programme. The PITF
will be responsible for facilitating Programme
coordination and monitoring. Other functions
appropriate to such a body include periodic
review and updating of the Programme in the
lignt of economic and technologica
development and in consideration of changes in
the environmental status of the Baltic Sea over
time.

IMMEDIATE ACTIONSTO BE
TAKEN

Since implementation of all the identified
actions will take several decades, a phased
approach will be required. Immediate action
during Phase I, covering the period 1993- 1997,
would focus on four priority areas:

. Emergency support and warning
systems. To avoid serious public hedth
risks and increased pollution of rivers and
coastal waters, immediate support is
needed to overcome the shortage of
chemicals, replacements, and spare parts
required for the continued operation and
maintenance of water supply and
treatment, and wastewater treatment
facilities in Belarus, Estonia, Latvia,
Lithuania, Russia and the Ukraine.
Effective emergency warning and
response systems are needed on mgjor
rivers and harbours in the region.

. Improvements in combined municipal
and industrial wastewater treatment
systems. The main benefit from these
investments is in the reduction of organic
pollution loads (BOD,) on the Baltic Sea
and the coastal waters. Additional
nutrient removal facilities (tertiary
treatment) at municipal wastewater
treatment plants, however, have only a
small impact on the total nutrient load to
the Sea, in particular if they are located
upstream. In such cases, and unless there
are good arguments based on local
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benefits, investments in nutrient removal
treatment systems should be deferred
until substantial progress is made in
nutrient load reduction in the agriculture
sector and other, higher priority pollution
reduction measures are completed.

Complete unfinished and inoperable
treatment facilities;

Install or improve industrial pre-
treatment;

Eliminate uncontrolled discharge of
wastewaters into the environment;

Expand and improve safe disposal of
sludges.

. Rational industrial pollution control.

Wherever possible and both physicaly
and economically sensible, industrial
pollution problems should be considered
separately from municipal systems.
Pollution control measures should be
specific to each industrial process so that
pollution can be dealt with at the source.
Rather than treating existing problems at
the end-of-pipe or stack, each sector
should be assessed to identify
economically competitive and viable
enterprises. Environmental audits should
be conducted and an integrated strategy of
environmental and process modernization
developed for each plant.

Control of pollution loads from the
agriculture sector. The Programme will
support the incorporation of
environmentally oriented incentives into
agriculture sector reform and
development programmes, and the
implementation and monitoring of pilot
and demonstration projects to develop
low-cost environmental control
technology and practices.  Significant
impact on reduction of nutrient loads on
the Baltic Sea and hence on the damaging
effects of eutrophication can be achieved
by introducing better manure handling
and fertilizer application and storage
practices. The widespread dissemination
and adoption of these practices should be

a high priority policy objective in the
agriculture sector.

The policy reform agenda follows logicaly
from the Phase | investment programme:

rationaize and harmonize standards;

. establish incentives for environmental
investment;

* implement the

principles,

polluter/user-pays

establish viable mechanisms for the levy,
collection, and retention of revenues to
finance environmental projects
particularly at the local level.

The capacity building agenda will focus on
three aress:

. local capacity to finance and manage
projects,

. environmental monitoring and regulatory
systems;

. project preparation
environmental assessment.

including

The target level of investment for Phase | of
the Programme is 5 billion ECU. It is
anticipated that  national  governments,
multilateral financial institutions, bilateral
organizations and private sector interests will
develop projects for implementation during
Phase | based on Programme “priority hot
spots.”



Chapter 1

INTRODUCTION

Environmental problems of the Baltic Sea have
been the concern of the surrounding states
during the past twenty years. In spite of the
efforts of the countries, deterioration of the
Baltic Sea has continued to increase and there is
a threat that irreversible damage will be done to
the sea, around which some eighty million
people live.

Inspired by the 1972 UN Conference on the
Human Environment, governments of the
littoral states of the Baltic Sea in 1974 signed
the Baltic Marine Environment Protection
Convention (Helsinki Convention). Its
implementation began immediately on a
provisional basis, and the Convention formally
entered into force in May 1980. The Hesinki
Commission (HELCOM) is the steering agency
for the Convention.

In accordance with the Convention, HELCOM
has concentrated its efforts on the
Recommendations for action formulated by the
Contracting Parties; these recommendations
were based on the available information on the
state of the Baltic Sea and its pollution load.
Within the work of the Helsinki Commission,
the main pollution problems have been
identified. In 1988, the Helsinki Commission
met at the ministerial level and adopted a
Declaration  with  far-reaching  specific
commitments and time-tables for reducing
harmful inputs to the Baltic Sea.

The Recommendations are intended to serve as
a guide for national implementation; neither the
Helsinki Commission nor the Ministerial
Declaration were meant to serve as enforcing
agents. However, a system of periodical
reporting on implementation has been
introduced.

Although tangible progress in terms of
enhanced environmental conditions has resulted

from co-operation within the framework of the
Convention, the present state of the Baltic Sea
remains a cause for serious concern.

Given the grave environmenta problems of the
area and the urgent need to bring about more
drastic reductions of pollution, the Prime
Ministers of Poland and Sweden invited their
colleagues from the other states within the
catchment area of the Baltic Sea to a conference
in Ronneby, Sweden, 2-3 September 1990. The
conference was also attended by representatives
of the Commission of the European
Communities (CEC) and four multilateral
financial ingtitutions. the European Bank for
Reconstruction and Development (EBRD), the
European Investment Bank (EIB), the Nordic
Investment Bank (NIB) and the World Bank.

The participants in the Ronneby Conference
adopted the Baltic Sea Declaration, which sets
out a number of principles and priority actions
necessary to enhance the Badtic Sea
environment.

Among these was the eaboration of a Joint
Comprehensive Programme to reduce emissions
and restore the Baltic Sea to a sound ecological
balance. The Programme would be based on
concrete national plans to be provided by the
countries within the catchment area of the Baltic
Sea. When finalized, the Programme would be
submitted for consideration and approval by
Ministers responsible for the environmental
protection of the Baltic Sea.

To prepare this Programme, the Declaration
called for the formation of an ad hoc high level
Task Force within HELCOM. The Task Force
consisted of representatives of the Contracting
Parties to the Helsinki Convention (then
including Denmark, Estonia, Finland, Germany,
Poland, Russia and Sweden), Czech and Slovak
Federa Republic, Latvia, Lithuania, Norway



and the Commission of the European
Communities as well as the four multilateral
financia institutions participating in the
Ronneby Conference.

The novelty of the approach set in motion by the
Ronneby  Conference, had two main
characteristics. (1) the Programme is ajoint one,
i.e., priorities for implementing the various
programme elements have, as far as possible,
been set for the catchment area as a whole and
not only within a national context; (2) the
Programme has, to the extent possible, been
spelled out in such terms that it can form the
basis for considerations by the multilateral
financial institutions participating in the Task
Force, as well as by other financing agencies,
including those involved in bilateral assistance
programmes.

The Task Force held its first meeting in October-
November 1990, which was followed by severd
more. These were interspersed with meetings of
a specia Steering Group, set up within the Task
Force to follow closely the progress of
Programme formulation and provide guidance.

A ‘task Force Secretary was appointed within
the HELCOM Secretariat, and the Contracting
Parties to the Helsinki Convention made special
appropriations to a Task Force budget. Apart
from direct participation in the Task Force, the
multilateral financial institutions as well as the
Commission of the European Communities
acted as Executing Agencies for preparation of
pre-feasibility studies and consultant reports on
a number of priority areas.

The Helsinki Convention has now been revised
within the framework of HELCOM to also
include, inter alia, the interna waters of the
Contracting Parties, and the concepts of the
Precautionary Principle, Best Environmental
Practice, and Best Available Technology. A
Diplomatic Conference for the signing of the
new Convention was convened in Helsinki in
April 1992 by the Government of Finland. In
addition to the littoral States of the Baltic Sea,
also invited to the Conference were the
following: the Commission of European
Communities (CEC), the Governments of the
States in the catchment area of the Baltic Sea,
namely Belarus, Czech and Slovak Federal

Republic, Norway and Ukraine. The
multilateral financial institutions which are
members of the HELCOM ad hoc high level
Task Force aso attended as observers, namely
the European Bank for Reconstruction and
Development, European Investment Bank,
Nordic Investment Bank, World Bank, aong
with the International Baltic Sea Fishery
Commission (IBSFC), an active observer of
HELCOM.

Other observer organizations of HELCOM
invited to the Conference included the
Intergovernmental  Oceanographic Commission
(10C), International Atomic Energy Agency
(IAEA), International Council for the
Exploration of the Sea (ICES), Internationa
Maritime Organization (IMO), Oslo
Commission, Paris Commission, United
Nations Economic Commission for Europe
(ECE), United Nations Educational, Scientific
and Cultural Organization (UNESCO), United
Nations Environment Programme (UNEP),
World Health Organization (WHO), World
Meteorologica  Organization (WMO), and
several nongovernmental organizations, namely
Coalition Clean Baltic (CCB), Greenpeace
International, and World Wide Fund for Nature
(WWF). This Conference coincided with the
Ministerial Meeting which approved the Joint
Comprehensive Environmental Action
Programme. The present Helsinki Commission
will continue to be the implementing body of the
new revised Convention, once in force.

The Joint Comprehensive Environmental
Action Programme presented in this report was
unanimously adopted by the Task Force and
approved by the Diplomatic Conference. The
Programme is based on findings made in the
framework of HELCOM proceedings, national
reports to the Task Force, and the consultant
reports. Furthermore, since the implementation
period is expected to extend over decades,
technological and other factors may warrant
more or less frequent reviews. The report thus
contains proposals for setting up special
mechanisms for monitoring, updating and
implementation of the Programme.

To assist in implementation of the Programme,
the Diplomatic Conference also adopted a
resolution regarding the establishment of a



Programme Implementation Task Force (PITF)
within  the framework of the Helsinki
Commission to initiate, facilitate and monitor
coordination of the Programme implementation.



Chapter 2

ENVIRONMENTAL CONDITIONS IN THE BALTIC SEA REGION

21 THEBALTIC SEA AND HISTORY
OF THE ENVIRONMENTAL

CHANGESIN THE SEA

The Bdtic Sea is unique: the largest body of
brackish (low-sdinity) body of water in the
world, it is aso distinguished by its division into
a series of basins of varying depths, separated
by shallow areas or sills. The many rivers
flowing into the Sea are the reason for its
brackish character. Furthermore, the link with
the North Seais very narrow, the shallowest sill
being only 18 m deep. Thus inflows of salt
water must be extremely forceful to penetrate
and renew the deepest waters of the Baltic
Proper.

Nine countries share the Baltic Sea coastling;
Sweden and Finland to the north. Russia,
Estonia, Latvia and Lithuania to the east,
followed by Poland in the south, and Germany
and Denmark in the west. About 16 million
people live on the coast, and around 80 million
in the entire catchment area of the Baltic Sea
The catchment area includes part of Belarus, the
Czech Republic, Norway, the Slovak Republic
and Ukraine, as some of the rivers find their
sources here.

The Baltic Sea is a semi-enclosed sea of about
4 15 000 km? (Figure 2-1). Proceeding from the
northern end, it includes the Bothnian Bay and
the Bothnian Sea. At the southern end of the
Bothnian Sea, the idand of Aland divides the
Aland Sea from the Archipelago Sea. The Gulf
of Finland is the eastern arm of the Baltic Sea
The central portion of the Sea, known as the
Baltic Proper, includes the Eastern and Western
Gotland Seas. To the east and south are the Gulf
of Riga, and the Gulf of Gdansk. Moving to the
west are the Bornholm and Arkona basins,
followed by the Sound, the Belt Sea and the
Kattegat. Divison of the Bdtic Sea into the
sub-regions used in Task Force work and
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countries located in the catchment area are
shown Figure 2-2.

In fact, the Baltic Sea has always been
characterized by the interaction of fresh and
saltwater sources. Geologically a young sea, it
has undergone enormous changes since the last
ice age. At the end of the Baltic Ice Lake period,
about 10 000 years ago, cold saline water
intruded into the area, forming the Yoldia Sea
which covered mainly the present Baltic
Proper and the Gulf of Finland. At the end of
this phase, only limited areas of stagnant ice
remained in Sweden, and a progressive
upheaval of land cut the oceanic connection to
Baltic Sea basin, changing it to a fresh water
basin (the Ancylus Lake). Because the
continuing uplift was greater in the north, the
floor of the lake tilted and a new contact with
the ocean was established about 7 500 years
ago, resulting in the Baltic Sea as we now know
it.

The variable frequency of the saltwater inflows
from the North Sea is primarily determined by
complex meteorological processes over
Northern Europe and the North Sea. Although
the shallower water in the Baltic Proper is
renewed by a more or less continuous inflow
through the Belt Sea and the Sound, the
deepest water is renewed only periodically.
During this century, major inflows have
occurred approximately every 11 years, but
have recently been less frequent. The last major
inflow of such saline water took place in 1976.
The bottom water can remain stagnant for long
periods in the main deep basins of the Baltic
Sea. Thus there is a distinct layering of the
water characterized by surface waters of lower
sdinity and a warm top layer in summer time,
the deep water with higher salinity, and the near-
bottom water which is the most saline.



The shallowest sills between the Baltic Sea and
the North Sea are located in the Belt Sea, the
Sound and west of the Arkona Basin. The sill
depth is 18 m in the Belt Sea and 8 m in the
Sound. The sills impede the inflow of saltwater,
although certain meteorological and
hydrographic conditions do occasionally permit
highly saline water to pass the sills. If these
waters are of greater density than the water
which already occupies the deep basins, a
replacement will occur.

The ecological importance of this infrequent
renewa of the bottom water is related to oxygen
consumption. Between inflows, oxygen is
continuously consumed in the near-bottom
water, principaly through oxidation of organic
material which sinks down from the upper
layers. If the deepest water is not replaced by
new inflows, its dissolved oxygen will be
entirely consumed, creating anoxic conditions,
leading to the formation of hydrogen sulfide,
which is toxic to organisms. Thus the serious
lack of oxygen in the bottom water is
accompanied by a deterioration of the benthic
community, followed by a disappearance of al
higher forms of life. The size of the bottom areas
with reduced conditions for life varies from year
to year. The current area of “dead bottoms’,
which are found in the Gulf of Finland, in the
Baltic Proper, the Belt Sea and the Kattegat,
is 100 000 km?2, which is about one third of the
entire area of the sea floor. Anoxic conditions in
the bottom water also cause sediment-bound
phosphorus to be released into the water.

The brackish character of the Baltic Sea also
plays an important role in its ecology. Water
circulation in the Baltic Sea is weak. Surface
water movement is most affected by winds, a
significant factor in water mixing and
distribution of pollutants. In winter, the Baltic
Sea is largely ice-covered, which renders it even
more vulnerable to the effects of pollution.
Finally, many rivers bringing freshwater,
especialy to the Baltic Sea Proper, dso carry
with them many polluting substances.

History of deterioration
The Baltic Sea is one of the best studied seas of

the world. and this has contributed to a greater
awareness among the public and politicians
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about its pollution problems. Today, intensive
monitoring is coordinated in all the Baltic Sea
countries and a periodic evaluation of the state
of the Seaiis carried out under the auspices of the
Helsinki Commission.

Pollution of the Baltic Sea probably began as
early as the Middle Ages, when wastewater
from the medieva and post medieva towns of
Europe, aggravated by poor hygienic conditions,
was discharged into the Batic Sea. This was
later compounded by wastes from small
industrial establishments. The first signs of
marine pollution arose near the cities lying on
the shores of the enclosed parts of the Baltic Sea.
In these early times, marine pollution occurred
only locdly. In the late 19th and early 20th
centuries, the marine areas affected by pollution
grew in the regions where industrialization
developed and use of fertilizers in agriculture
intensified.

When recreational use of the sea became more
popular, eutrophication and poor hygienic
conditions caused unpleasant consequences in
the coastal waters and beaches. The other
natural resources of the sea were not yet
threatened, however.

Since the middle of the present century, the
environmental situation has deteriorated rapidly
in many parts of the Baltic Sea. The areas
affected by pollution have grown, especidly
along the coasts of the formerly centrally
planned economies. The type of pollutants
changed considerably, as industrial and
agricultural wastes came to contain more toxic
substances dangerous to living resources. Many
coastal areas are now as serioudly affected as
some heavily polluted inland waters. The
various airborne pollutants that have created
“background contamination” in nearly al the
oceans of the world have considerably affected
the Baltic Sea region. Together with stagnation
of the deeper water, the pollution of the Baltic
Sea has now become a threat to its living
resources.

Polluting substances
Many harmful or toxic and persistent substances

not found in the natura environment, such as
PCBs, DDT, polychlorinated camphenes, and



polychlorinated terphenyls (PCTs), have found
their way into the Baltic Sea. Other examples of
harmful substances detected in Baltic Sea biota
in the 1980s are chlorinated terpenes,
halogenated paraffins, polyaromatic
hydrocarbons (PAH) and chlorinated pesticides,
such as chlordane and dieldrine. These
substances are highly toxic and some are aso
bioaccumulating. The ban on the use of mercury
compounds, in particular in the pulp and paper
industry, and a drastic reduction of mercury
discharges from the chlorine-alkali industry,
have resulted in some decrease of mercury
concentrations in fish, but many coastal water
areas are still serioudy contaminated.

Human activity is also responsible for the
increase of certain natural substances in the
Baltic Sea, such as nutrients (phosphorus and
nitrogen compounds), heavy metals and
hydrocarbons. There are aso other substances,
such as artificial radioactive isotopes and by-
products from industrial production of
chemicals and pharmaceuticals, which are likely
to cause harmful effects in the Baltic marine
environment. Oil spills are another danger, the
effects of which depend on the magnitude and
location of the spill and the time of year. Coastal
marine life, including birds, is the most sensitive
to oil contamination.

2.2 STATE OF THE OPEN

BALTIC SEA
Salinity and Oxygen

The lack of amgjor inflow of saltwater from the
North Sea in the last 15 years has caused a
decrease in sdlinity and therefore also lower
density of the deep water. Furthermore, the
temperature has increased in the deeper layers of
the Baltic Proper. The current stagnation
period in the Eastern Gotland Basin is
considered to be one of the largest and most
serious on record. In the deep layers, this has
caused the most extreme changes that have been
noted since oceanographic observations began.

Water exchange varies according to area. The
water between the Gulf of Bothnia and the
Baltic Proper is exchanged mainly through the
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Aland Sea, deeper and more open than the
Archipelago Sea. These inflows are partly
composed of low-sdlinity, low density surface
waters of the Baltic Proper, and have small
sdinity and density variations. In the Gulf of
Bothnia, vertica densty difference is further
reduced and therefore the stratification is
considerably weaker than in the Baltic Proper.
Water entering the Bothnian Bay comes
primarily from the surface layer of the Bothuian
Sea. Even strong winds can cause mixing of the
layers. Salinity levels measured in the
Bothnian Sea and in the Bothnian Bay have
generally remained stable, although a slight
decrease has been observed in the near-bottom
layer during the last 15 years.

Inthe Central Baltic Proper and the Gulf of
Finland, the area with insufficient oxygen
conditions for macrofauna (currently about 100
000 km? with less than 2 ml oxygen/l in bottom
water) has fluctuated in extension from year to
year, but has not increased over the last 25 years.
In the deepest areas of the Eastern Gotland
Basin, however, the long stagnation period has
led to a continuous decrease in oxygen, and
hydrogen sulphide concentrations are now the
highest ever measured. On the other hand,
decreasing salinity and a consequent lowering of
the halocline, together with increased vertica
exchange, has alowed oxygen to penetrate more
deeply into the intermediate layers (90-100 m)
and improved life conditions at the sea floor in
this depth range. In the late summers of the
1980s, eutrophication led to repeated oxygen
depletion for the first time in the Kattegat. In
the Bothnian Sea, vertical convection is
suppressed during the winter, leading to oxygen
decrease there, and a clearly negative trend was
observed between 1965 and 1988. In the
Bothnian Bay, however, no similar trend has
been signalled. The large supply of fresh water
to the Bothnian Bay together with weak
stratification prevents the basin from stagnating.
Oxygen depletion has never been detected in the
near bottom water.

Nutrients

The significant increase in phosphorus and
nitrogen concentrations observed in the open
Baltic Sea until the late 1980s appears to have
been stabilized, with the notable exception of



the Kattegat and the Gulf of Riga. However,
concentrations of these nutrients are still so high
that the resulting eutrophication has caused
further deterioration of oxygen conditions in the
Baltic Sea deep water. In addition to phosphate
loads from outside sources, the high phosphate
accumulation rates found in the deep waters of
the central Baltic Proper since 1977 may be the
result of remobilization of phosphorus from
sediments in reaction to the increasing
deoxygenation. Phosphate concentrations have
remained at the same level in the entire Gulf of
Bothnia since 1978. Nitrate concentrations
have increased in both the surface layer and the
deep water of the Gulf of Bothnia, although no
eutrophication appears to have occurred in its
open waters. Present estimates indicate that the
total nutrient supply to the Baltic Sea (including
the Belt Sea and the Sound) is about 730 000
tons nitrogen and 50 000 tons phosphorus per
year. About 40% of the nitrogen supply comes
directly from the atmosphere and through
nitrogen-fixation, a natural process caused by
some plankton algae, while only 10% of the
phosphorus supply derives directly from the
atmosphere. The total nitrogen concentrations
in precipitation (a sum of nitrate and ammonium
- see Table 3-1) show a dightly increasing trend
during the period from 1986 to 1990, mostly due
to increasing concentrations of ammonium. The
nitrogen flux decreases from about 1 000 kg
N/km?/year in the southern parts of the Baltic
Sea to 700 kg N/km?/year in the north. These
levels represent increases, since the turn of the
century, in nitrogen loading by about 4 times and
in phosphorus loading by 8 times.

Metals and Persistent Organic Compounds

Reliable data on trace elements and persistent
organic compounds in the open Baltic Sea are
limited. It should be noted that waterborne
pollutants first enter the Baltic Sea in its coastal
zones from local point sources; therefore,
concentrations of harmful substances are
generally higher in those areas than in the open
Baltic Sea.

Trace element concentrations in fish and
shellfish have not changed remarkably since the
early 1980s. In general, mercury values in biota
do not significantly differ from those in the
North Sea and the North-East Atlantic.
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Compared with background levels, elevated
mercury concentrations have been found in the
Sound and southern Bothnian Sea, although
there has been a decrease in the latter in recent
years. Both mercury and lead loading are high
in the Kattegat and the Sound. Cadmium
concentrations have been on the rise in fish from
the northern part of the Bothnian Bay. The
reason for this is not fully understood, athough
the inverse relationship between salinity and
cadmium uptake in the biota might explain the
increase to a certain extent. Zinc and copper
have shown similar trends. In the Kattegat and
the Belt Sea, lead concentrations in fish and
shellfish appear to be decreasing. It is possible
that thisis already an effect of the increased use
of unleaded petrol. Metal loading from
anthropogenic sources is lowest in the Bothnian
Bay and increases southward to the Baltic
Proper, athough zinc loading is high in the
Bothnian Sea, due to geologica conditions.
Loads of cadmium, lead and mercury are highest
in the Baltic Proper, corresponding to five to
seven times the background level.

As a result of the ban on certain harmful
substances, some positive changes have been
observed. DDT levels in biota have decreased
since the 1970s and are currently stable.
Following the ban on technical HCH, there is an
ongoing decrease of alpha-HCH concentrations.
Furthermore, concentrations of PCBs appear to
be stabilizing at lower levels, especialy in the
Baltic Proper, as a result of its declining use
since the 1960s. However, concentrations of
organochlorine residues in fish from the Baltic
Proper are still 3 to 10 times higher than in
catches from the Northern Atlantic. Among
several new contaminants that have been
identified are a considerable number of organic
substances potentially harmful to the
environment. Toxaphene, lindane (gamma -
HCH), dibenzofurans, dibenzodioxins and
coplanar PCBs have been detected in the Baltic
Sea ecosystems.

Plankton and bottom fauna

Unusually intense algal blooms indicating
increasing eutrophication appear to occur more
frequently in the Kattegat and the Belt Sea and
in the Gulf of Finland. There is evidence that
phytoplankton primary production has doubled



within the last 25 years in the area from the
Kattegat to the Baltic Proper, reaching a high
level in the 1980s. Primary production is
accompanied by a doubling of the biomass and
its subsequent sedimentation. Decomposition of
algee decreases the oxygen levels in bottom
waters. Consequently, low oxygen
concentrations in late summer and autumn were
often observed in the 1980s in the southern
Kattegat, the Belt Sea, the Sound and the
Arkona Basin, resulting in fish mortality and
damage to bottom animals.

23 STATEOF THE COASTAL

WATERS

In a discussion of the state of the coastal waters
of the Baltic Sea, two general observations can
be made:

In the open Baltic Sea, it is difficult to
differentiate rates of oxygen consumption
caused by natural processes and by
pollution. In coastal waters, this
assessment is often much easier.

The differences between the sub-regions
of the Baltic Sea can be explained to some
extent by differences in the amount and
composition of land-based discharges to
the area

Monitoring and assessment on the state of the
Baltic Sea has been carried out by the Baltic Sea
States since 1979, in accordance with the joint
guidelines for the Batic Monitoring Programme
agreed upon within the Helsinki Commission.
In addition, the Baltic Sea States have national
monitoring programmes. The principle agreed
upon in the joint guidelines was that national
monitoring programmes in territorial waters and
input studies in coastal waters should be
established to supplement the joint monitoring
programme in the open sea. It was also decided
that the compiled results of coastal monitoring
should be regularly submitted to HELCOM. For
various reasons, national submissions of study
results for coastal waters have been rather poor;
it was only in 1991 that the first periodic
assessment of all coastal waters could be
undertaken by an expert group of the
Commission. The first pollution load

compilation was published in 1987 and the
second compilation, based on input data of
1990, has been recently completed.

Gulf of Bothnia

Inthe Gulf of Bothnia, heavy metas (such as
arsenic, cadmium, mercury and lead) and
persistent organic substances are a threat to the
environment. Airborne and waterborne metal
emissions can be traced in the sediments and
organisms of the Gulf of Bothnia and along both
the Swedish and Finnish coasts. Intensive pulp
and paper production has affected the biota of
many coastal ecosystems in the Baltic Sea. High
concentrations of organochlorines are found in
the sediments of coasta areas near pulp and
paper mills. Nitrogen, especially NO,, has
increased since the 1970s. Although the Gulf of
Bothnia is one of the few areas not suffering
from eutrophication to the point of oxygen
depletion, local effects of the land-based
pollution load are seen in several coastal areas of
both countries surrounding the Guilf.

Gulf of Finland

In the easternmost end of the Gulf of Finland,
the Neva - St. Petersburg region, there is
serious eutrophication, with high values of
primary production and heavy aga blooms,
some of which have been toxic. The Neva River
is the principal carrier of pollutants. In
comparison, the impact of pollution from other
areas discharging to the Gulf of Finland is
considerably smaller. On the southern coast of
the Gulf of Finland, the Narva River is the chief
source of nutrient discharge to the Gulf. The
pollution level in the Estonian coastal waters is
still high especialy in the bay areas. Although
improvements in water quality have been
reported in many areas near the Finnish
shoreline, thanks to more efficient water
protection, there are ill areas of poor water
quality in the inner archipelago. Recent studies
have also revealed that in winter, nutrient-rich
waters originating in the easternmost part of the
Gulf flow below the ice towards the Finnish
archipelago, increasing vernal plankton
production in the whole northeastern Gull* of
Finland.



Gulf of Riga

Estonia, and Latvia in particular, discharge
waste waters to the Gulf of Riga. The principal
river discharging to this part of the Baltic Seais
the Daugava. However, the pollution problems
of this shdlow bay area are primarily due to
local discharges. During the 1980s, freshwater
run-off to the Bay was high, contributing to a
decrease in salinity. In addition, phosphorus and
nitrogen values have increased, oxygen
concentrations have clearly decreased, and
changes in the biota have been observed. A
well-known problem in the Gulf of Riga is
contamination of coastal waters by
insufficiently treated sewage water discharges
near the large beaches, which have now been
closed to swimming and recreation for more
than two years.

Eastern Baltic Proper

Vilnius and Kaunas, the largest cities in
Lithuania, dispose of their wastewaters through
the Nemunas River into the semi-enclosed
Kur_iu Bay. Other sources include smaller
municipalities, the pulp and paper industry and
agriculture. Water quality is so deteriorated that
the Bay is eutrophied and fish resources have
decreased. To improve the situation,
construction of a biological treatment plant has
begun in Vilnius. Other pollution discharges to
the coastal waters originate from Klaipeda and
Palanga, both in Lithuania

In the Kaliningrad region, discharges
originating in the city of Kaliningrad, together
with the industrial plants and farms located in
the drainage area of the region cause local
pollution problems in the coastal waters.

Gulf of Gdansk, Middle Polish Coast,
Pomeranian Bay

A considerable amount of nutrients and toxic
substances are discharged to the Baltic Sea from
Poland. The mgjority of the pollutantsis carried
by river flows. The largest of the ten rivers
flowing to the Baltic are the Vistula (draining
the territories of Belarus. Poland, Slovak
Republic and Ukraine) and the Oder/Odra
(draining the territories of the Czech Republic,
Germany and Poland). While increasing
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eutrophication is a consequence of elevated
nutrient inputs, some of the coastal waters are
polluted also by toxic substances, such as heavy
metals, chlorinated hydrocarbons and oil. The
most polluted areas of the Polish coastal waters
are the Gulf of Gdansk and the Pomeranian Bay,
both of which absorb significant pollution loads
through river outflows. Intensive primary
production has been observed in these aress.
Along the more open Polish coast, the problems
are similar to those in the open Baltic Sea. In the
late 1980s, hydrogen sulphide was detected in
the Gulf of Gdansk in high concentrations. The
decrease in fish catches along the entire Polish
coast during the last decade has been attributed
to changes in living conditions for fish, but
overexploitation of certain fish stocks may have
played an important role in these changes as
well.

Arkona Basin

The coastal waters are characterized by
increasing eutrophication. Several areas are
seriously deteriorated by a high nutrient input,
and recreation has been significantly limited in
these areas. Coastal effluents are subject to high
organic and nutrient loads.

The Belt Sea, the Sound and the K attegat

In Denmark, summer conditions in the coastal
waters depend principally on nitrogen input.
The coastal waters, especially the closed inlets,
can retain and decompose nutrients, usually
during the summer, whereas the major part of
nitrogen runoff during the winter months
reaches the open waters. Increases in winter
concentrations of nitrate and phosphate in the
waters have been recorded annually during
recent decades. Heavy algae production.
especially in the spring, is a common
phenomenon in Danish open waters, and in
many inlets and bays mass occurrence of
plankton algae, some of them toxic, has become
an annual phenomenon. During the 1980s,
oxygen depletion in Danish waters was more
frequent, longer lasting and stronger than ever
before.

Although only part of Germany islocated in the
catchment area of the Bdtic Sea, its coastal
waters are also subject to ecological problems,



particularly around Mecklenburg-Vorpommem.
Thanks to effective measures in the catchment
area of Schleswig-Holstein, considerable
reduction in discharges of nutrients and other
harmful substances has been achieved,
especialy from urban areas.

In many local areas of Sweden, especialy in the
archipelagoes, eutrophication is the main
problem, particularly in relation to the nitrogen
cycle. Together with Denmark, Sweden has
contributed to the heavy nutrient loading of the
Kattegat and the Sound. The Laholm Bay in
particular suffers from eutrophication, which
has resulted in fish mortalities and large scale
damage to marine life.

24 STATE OF LIVING

RESOURCES
Natural resources, fish and fisheries

In the brackish water of the Baltic Sea, fish area
mixture of marine and freshwater species.
Marine species such as herring, sprat and cod
dominate in open waters, while both marine and
freshwater species inhabit coastal areas.
Extreme increases in catches have occurred
during the last 50 years, when the annua yield
has grown from some 100 000 to t 000 000
tons. Between 1965 and 1975, there was an
apparent increase in the productivity of fish in
the Baltic Sea. Herring, sprat and cod represent
about 90% of the total catch. Salmon and edl are
also economically important. Yearly, somewhat
more than 100 000 tons of the Baltic Riigen
herring is caught in waters adjacent to the Baltic
Sea.

The value of the catches, which amounts today
to about 540 million ECU per year, is an
indication of the considerable economic
importance of these living resources. Another
important aspect is the fact that considerable
guantities of nitrogen and phosphorus are
removed from the Baltic via this activity.

Currently the situation of the pelagic and
demersal stocks of the Baltic Sea as a whole
varies considerably. While herring and sprat
stocks are in good condition and even
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underexploited, there has been a drastic decline
of the two cod stocks (the eastern stock more
depleted than the western) mainly because of
naturally caused poor recruitment and high
fishing pressure during the last decade. The
year-classes since 1986 are believed to be
among the lowest on record. The International
Baltic Sea Fishery Commission was obliged to
drastically reduce the Total Allowable Catch
(TAC) for the entire Baltic Sea.

Of great importance to the fishery are the coastal
areas of the Baltic Sea which serve as spawning,
nursery and feeding areas for several species of
fish. Data on the state of the coastal waters,
mainly with regard to eutrophication and metal
contamination, have recently been compiled by
HELCOM. The effects of eutrophication are
limited to observations on phytobenthos. Two
processes in particular have been noted: a
change in the species composition and a
restriction of the depth range of the vegetation
zone. Both processes have had negative impacts
on the coastal fish populations. Along many of
the coasts around the Baltic Sea there are
problem areas regarding eutrophication and/or
metals. Fresh water species, which occur
mainly in the archipelagos, may be subjected on
a local scale to considerably more pollutants
than the marine species.

The effects of eutrophication in archipelago
areas are well documented outside Helsinki,
where herring have disappeared from the most
polluted areas. Changes in fresh water species
correspond well with changes observed in
eutrophied lakes. In the Stockholm archipelago,
similar changes have aso been noted. In the
Polish coastal waters, where oxygen levels have
declined drastically due to pollution. this has
resulted in considerable decreases in the
abundance of cod. In some shallower parts ot
the Polish coast, there has been a decreasing
trend in the appearance of whitefish. Studies ol
areas close to pulp and paper industries along
the Swedish coast of the Gulf of Bothnia, where
both nutrients and organic substances are
discharged, indicate changes in the fish
community similar to those reported from the
Helsinki area. In many river systems in the
Baltic Sea catchment area salmonid species
have disappeared. A common feature in the
shifts of the fish communities due to



environmental degradation is a decrease in the
abundance of the commercially more important
fish species.

Oxygen deficiency in the bottom waters during
the summer and autumn has had serious effects
on the stock of Norway lobsters in the Kattegat
and on commercial demersal species in the Belt
and Arkona Seas. Oxygen deficits may also be
linked to an increased occurrence of certain vira
diseases in the dab population in the Kattegat.

It is difficult to distinguish between the effects
of pollution, fishing and natura factors on fish
stocks in the open Baltic Sea. Fish populations
are known to be influenced by changing salinity
and by oxygen conditions in the deep waters.
This applies particularly to cod. This species,
spawning in deep waters in the Bornholm Sea,
Gotland Deep and Gdansk Deep has been
serioudly affected by the decreasing salinity of
the Baltic Sea and the low oxygen
concentrations of the bottom waters. The
pelagic cod eggs require a minimum salinity of
eleven permil to float and an oxygen level of at
least 3 ml/l to survive. The northern border for
reproduction is the Gotland Deep and successful
spawning is dependant on an influx of saine
water from the North Sea. Successful
reproduction of cod in the Baltic Sea has not
been observed for the last 10 years. At present,
the only significant area where sainity levels
and oxygen conditions are conducive to cod
spawning is the Bornholm Basin.

The low level of development of industries and
agriculture in the formerly centrally planned
economies, has permitted a comparatively high
level of biological diversity to remain in the
coastal ecosystems. However, the economic
restructuring process now occurring could
amplify the threat to the considerable biological
diversity of coastal wetlands and their important
role as natura filters.

Seals and birds

At the turn of the century, the Baltic Sea sed
populations comprised several hundred
thousand individuals. During recent decades,
harbour seal, ringed seal and grey seal
populations have declined rapidly. Several
reasons, among others, hunting and modern fish
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gear, have contributed to this almost
catastrophic reduction in seal populations.
However, from an environmental point of view
the most important cause in recent times is
considered to be toxic substances. Because the
seals are at the top of the food chain, the
accumulation of toxic substances has caused
reproductive failures. Thanks to measures taken
by the Bdltic Sea States, a slow recovery of the
populations has begun. Baltic grey seals are
now estimated to number about 3 000 and
ringed seals about 5 500-6 000. The harbour
sed is found only in the western Baltic Sea and
is represented by only about 200 individuals.
Organochlorine levels (DDT, PCBs and HCB)
are still very high in the seals (higher than the
levels permitted for human consumption of
fish).

Other effects of pollution on the living resources
concern toxic chemicals and oil spills. The main
known effect, discovered in the 1970s, of DDT
and also to a certain extent of PCBs in the Baltic
Sea, was the decrease in eggshdll thickness of
birds feeding on fish and mussels. This was
particularly true for razorbills, guillemots, black
guillemots, and white-tailed eagles. Qil spills
and discharges are a danger especially in
sheltered coastal waters, where currents and
wave action are weak and oil accumulates.
Birds are extremely vulnerable, as the oil coats
their feathers, and mass mortalities can occur
even from relatively small spills.

Aquaculture

Aquaculture is the farming of aquatic
organisms, including fish, molluscs, crustaceans
and aguatic plants. The most important fish
farming activity in the Baltic Sea countries is
salmon and trout farms located on rivers, lakes
and in coastal waters. Fish production in
freshwater includes both the cultivation of
young fish for transfer to coastal farms, where
they are fed intensively to reach a marketing
size, and the production of smaller "portion-
size” fish for direct marketing. While
aquaculture has been seriously affected by
pollution of coastal waters, it can itself
constitute a source of pollution. Trends towards
intensification in some coastal regions have
caused ecological impacts such as
eutrophication and changes in the coastal



ecosystems. The type and scale of any
ecological change associated with coastal
agquaculture depend on the method of
aguaculture, the level of production and the
biological, chemical and physical characteristics
of the coastal waters.

The significance of fish farming as a nutrient
source for the Baltic Sea as a whole is marginal.
Total annual production is somewhat less than
SO 000 tons. It has been estimated that, in 1989,
fish farming accounted for 1.5% of total
phosphorus and 0.4% of total nitrogen loads to
the Baltic Sea and Skagerrak. Although the
effect on the Baltic Sea as a whole is minimal,
adverse effects have appeared on a loca scale.
All fish farming results in discharges of
pollutants such as organic matter and nutrients
to the aguatic environment, but the natural
conditions of the recipient waters determine to a
great extent the character and extent of the
effects. While nutrient enrichment and
eutrophication of open coastal waters is
unlikely, this can occur in semi-enclosed coastal
areas, such as fjords, inlets, lagoons and
archipelagos, which have a restricted exchange
of water.

It has also been suggested that the release of
dissolved organic compounds together with
other components of the diet such as vitamins,
influence the growth or toxicity of particular
species of phytoplankton in the surrounding
waters. There is aso concern that the use of
pharmaceuticals and antibiotics in the fish farms
will lead to undesirable effects outside the
farm’s boundaries. Net cages in lake and coastal
fish farms are often treated with antifouling
pesticides, some of which contain organotin
compounds that can have harmful effects on the
environment.
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Figure 2-1 The Catchment Area of the Baltic Sea
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Figure 2-2 Division of the Baltic Sea into sub-regions used in the Task Force work and
countries located in the catchment area
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Chapter 3

THE CAUSES OF ENVIRONMENTAL
DEGRADATION

CHANGE AND

3.1 INTRODUCTION

As late as 1950 the Baltic Sea was still regarded
as environmentally “healthy”. Large-scale
industrialization had not yet made its impact,
there were few automobiles, and intensive
agriculture and forestry making widespread use
of fertilizers and pesticides was only
commencing. However, since then the situation
has changed dramatically. Pollution now
threatens the waters, land and air in the entire
catchment area - and ultimately the health and
well-being of the 80 million people who live
there.

There is a wide diversity of pathways by which
pollutants reach the Baltic Sea environment.
Coastal outfalls discharge directly to estuaries,
bays and sea gulfs. Rivers act as large-scale
collectors and carriers of wastewater from
diverse sources within their drainage basins and
offload them to the Sea. Many contaminants are
transported to the sea directly through the
amosphere — about 40% of the total nitrogen
input is deposited in this way (see Table 3-I).

The precise data on polluting agueous inputs to
the Batic Sea were not available during the
preparation of the Joint Comprehensive
Programme due to the fact that the pollution
load compilation (PLC-2) based on 1990 data
followed its initia timetable, which differed
from the Task Force schedule. Although
pollution load data presented by the countries in
the National Plans of 1991 were very useful for
preparation of the Programme, their aggregation
proved to be more difficult. At present, the
Second Pollution Load Compilation (PLC-2)
has been completed. The summarized load data
is presented in Tables 3-2, 3-3 and 3-4. This
data should prove useful during implementation
of the Programme. Further Pollution Load
Compilations shall aso serve the Programme in
the long run as a follow-up instrument. The
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structure and the coverage of the Pollution Load
Compilations in future would, however, require
revisions according to Programme needs.

An important factor contributing to the
degradation of the Baltic Sea is the destruction
of its wetlands, particularly in the western parts
of the catchment area. Mostly during the last
century, coastal wetlands were ditched and
drained in order to meet the demands of
expanding modern, intensive agriculture.
Wetlands have aso been dredged or filled to
make room for urban and industrial
developments, including harbours. The
conseqguences were not so visible until
anthropogenic pressure on the Baltic Sea
intensified. In recent decades, however, the
disappearance of wetlands has had deleterious
effects on nutrient balances.

A host of political and economic causes aso
contribute to the environmental change and
degradation of the Batic Sea. These include
inadequate economic policies, inefficient
economies, legislation without appropriate
enforcement mechanisms, weak institutional
arrangements and many others. These causes
vary for each of the countries of the Baltic Sea
catchment area.

In the market economy countries (Denmark,
Finland, Norway, Sweden and the old Linder of
Germany), municipa and industrial pollution
loads have been significantly reduced in the last
decades, and new policies are being introduced
to better control waterborne and airborne
emissions from industrial sources. Product
control measures have also been introduced
which have reduced the use of hazardous
compounds. There is still scope for improved
control of some industries, such as pulp and
paper plants. The total farming area in these
countries is much smaller than in the other
Baltic region countries, but because intensive



agricultural practices involve high use of
chemical fertilizers, better policies are needed to
control nutrient releases.

The situation is different in the formerly
centrally planned economies (Belarus, the
Czech Republic, Estonia, Latvia, Lithuania,
Poland, Russia, Slovak Republic, Ukraine and
the new Federal Lander of Germany). The
overall pollution load from different sources is
high. Several concrete programmes are being
undertaken to alleviate the situation (some of
them with foreign assistance), but the economic
situation of these countries serioudly constrains
the possibilities of a quick recovery.

In the following paragraphs, the principal causes
of environmental change and degradation of the
Baltic Sea are discussed, with reference to its
sub-regions as shown in Fig. 2-2 in Chapter 2.
To the extent possible, municipal, industrial and
agricultural pollution sources are identified. As
a significant proportion of the pollution load is
from the atmosphere, the local sources of air
pollution as well as the contribution of long-
range transport are discussed.

3.2 THE CAUSES

321 Bothnian Bay

The catchment area of the Bothnian Bay (277
000 km?) is divided between Sweden (13 1 000
km?) and Finland (146 000 km?). The Swedish
and Finnish populations in the area are 389 000
and 24 1 000 inhabitants, respectively. The Bay
is the most northerly part of the Baltic Sea It
has no significant eutrophication problems and
there is no oxygen deficit even in the deep
waters. Phosphorus is considered to be the
limiting production factor and nitrate is not
completely consumed during the season of high
biological activity. As a consequence of the
significant waterborne and airborne supply,
nitrate has accumulated during the last 20 years
in both the surface layer and the deep water of
the Bay.

Municipalities: There are severa
municipalities in the catchment area of
the Bothnian Bay, but only 8 Swedish and
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16 Finnish are larger than 10 000 p.e.
(population equivalents). All major
municipal wastewater treatment plants
are equipped with either biological,
chemical or biological-chemical
treatment facilities.

Traffic is not a mgjor pollution source,
due to the low population density.

Industries: The pulp and paper industry in both
countries is responsible for sizeable
discharges of oxygen-consuming
substances, nutrients and persistent
organic compounds. There are 4 Finnish
mills in this area. Two of them produce
bleached kraft pulp (Veitsiluoto Oy and
Metsé-Botnia Oy). Only one of the five
plants on the Swedish coast produces
bleached kraft pulp. In several plants,
both in Finland and Sweden, various
installations are being added to reduce
emission loads (extended cooking,
oxygen delignification, chemical
flotation, activated sludge treatment,
etc.).

There are substantial emissions of heavy
metals (e.g. airborne arsenic) from the
two non-ferrous heavy metal smelters
located in Ronnskar and Kokkola. A
programme to reduce these emissions is
being implemented. There are 3 iron and
steel plants and several mines in the
drainage area of the Bothnian Bay.

Agriculture: There are about 113 000 ha and
544 000 ha of arable land, in Sweden and
Finland, respectively. In the Swedish part
of the catchment area, farming is low-
intensive and small scale. Forests occupy
about 11 500 000 ha of the sub-region,
divided about equaly between the two
countries.

Main problems. Occurrence of arsenic (caused

more by old deposits in the bottom

sediments than by current emissions) and
discharges of harmful organic substances
and nutrients from pulp and paper mills.



3.2.2 Bothnian Sea, Archipelago Sea,

and Aland Sea

The catchment area of this sub-region belongs to
Finland (39 500 km?) and Sweden (1 80 000
km?). There is a population of 432 000 and 1
123 000 inhabitants respectively. The Bothnian
Sea is a basin between the Northern Baltic
Proper and the Bothnian Bay. Signs of
eutrophication can be observed especialy in
some of the coastd regions of the Bothnian Sea.

Municipalities: There are several hundred
municipalities in this sub-region, but only
19in Finland and 24 in Sweden are larger
than 10 000 p.e. The largest city is Turku
with about 200 000 inhabitants. In all
larger municipalities phosphorus removal
has been effective since the 1980s.
Nitrogen removal has been introduced in
Turku with an efficiency rate of over 40
percent.

Industries: There are 22 Swedish pulp and
paper mills in the sub-region, of which 7
produce bleached kraft pulp. Sweden's
largest mill producing bleached kraft pulp
is located in Husum. There are 11 Finnish
pulp and paper mills in the sub-region, of
which four produce bleached pulp. A
number of internal and external steps
have been taken since 1987, resulting in a
substantial reduction in discharges of
AOX and COD. Further measures to
reduce both water and air emissions are
planned.

There are several metallurgical and
chemical plants in the area. Of specid
significance are the alumina smelter in
Sundsvall (emissions of tar containing
polyaromatic hydrocarbons), Kemira Oy
Vuorikemia in Pori, which manufactures
titanium dioxide pigment and ferrous
sulphate (direct discharges of iron and
H2S04), and Harjavalta non-ferrous
heavy metal smelter (atmospheric
emissions of cadmium and arsenic).
Mining waste sites at Dalédlven in Sweden
leach annually (1987) about 675 tons of
zinc, 22 tons of copper, and 0.8 tons of
cadmium. Planned measures will reduce
the leachate by 75 percent by the year
2000.

Fish farming in Finland causes local
problems, especially in the Archipelago
Sea. In the Swedish part of the area fish
farming is rather small.

Agriculture: There are about 330 000 Swedish
ha and 1141 000 Finnish ha in this area
Farming in Finland has become so
intensive that it causes serious problems
locally and contributes to eutrophication
of the central part of the Finnish
archipelago. Forests cover about 9
million ha in Sweden and 3 million hain
Finland.

Main problems. Discharges of harmful organic
substances and nutrients by pulp and
paper industry, nutrients from agriculture
and forestry, and metals from industries
and mining waste sites.

3.2.3 Gulf of Finland

The catchment area of the Gulf of Finland is42 1
000 km? (Estonia 35 000 km?, Finland 110 000
km? , Russia 276 000 km?). The Gulf is one of
the most heavily loaded parts of the Baltic Sea
The city of St. Petersburg and the adjacent
region, Karelia, and Estonia are main
contributors to the pollution of the Gulf. The
phosphorus load is especialy critical. About 25
percent of the phosphorus point-source load for
the whole of the Baltic Seais discharged into the
Gulf of Finland.

Municipalities: There are three capital cities
located on the coast of the Gulf of
Finland: St. Petersburg, Tallinn and
Helsinki. St. Petersburg is the most
populous. Several other cities located in
the Baltic Sea catchment area face
problems similar to St. Petersburg and
Tdlinn.

St. Petersburg Together with its suburbs, the
city of St. Petersburg is the largest
municipal emission source in this area. It
has about five million inhabitants and
more than 2 000 large industrial
enterprises (metal, electrical, chemical,
textile, paper and construction)
discharging untreated wastewater into



municipal sewers. Due to extensive water
consumption, municipal sewage
treatment plants are overloaded and
unable to adequately treat the wastewater.
The poor condition of the sewer network
and the inevitable leakages add to the
problem. St. Petersburg is responsible for
about 40 percent of the total BOD point-
source load and about 50 percent of the
total phosphorus point-source load
discharged to the Gulf. In 1990, the city
discharged 5 1500 tons of BOD, 20 000
tons of tot-N, and 3 300 tons of tot-P.
Three biological treatment plants are
under construction. The biggest problems
related to wastewater management in St
Petersburg are insufficient pre-treatment
of industrial wastewater, discharge of
untreated sewage from about two million
city inhabitants, and insufficient nutrient
removal rates at the central and suburban
wastewater treatment plants. The
discharge of untreated sewage is partly
due to the lack of treatment facilities
(about 40 percent) and partly to
insufficient treatment capacity and
frequent by-passes (about 60 percent).

Municipal and industrial wastes
(including hazardous and toxic
substances), as well as wastewater sludge,
are of great concern. In the city of St
Petersburg alone, over 70 percent of
municipal wastes are taken to landfill
sites. At Krasnyj Bor, about 1 million cu
m3 of hazardous wastes have been
deposited during the past 20 years, and
the area will be filled within two to three
years. The surface water from Krasnyj
Bor drains to the tributaries of the Neva
and ultimately reaches the Gulf. Sewage
sludge from the city wastewater treatment
plants is stored in an earth basin area
Leakage is considerable. The city of St
Petersburg is responsible for about 90
percent of all copper and chromium
discharges to the Gulf of Finland (108
tonslyear and 69 tons/year respectively).
This load is generated primarily by about
300 plating industry plants located in the
city.
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Tallinn

Helsinki Region

The main part of the SO2 emissions
generated in the city of St. Petersburg and
the surrounding region originates in
thermal electric power plants. In recent
years, about 70 percent of the city plants
have been converted to natural gas, and
the same tendency is observed in the St.
Petersburg region. In spite of these
measures, in the late 1980s, SO2 and dust
emissions in St. Petersburg and region
amounted to 184 600 tons/year and 16
100 tonslyear, respectively.

The city of Tallinn has some
500 000 inhabitants (about one third of
the total population of Estonia). All
industrial enterprises in the city are
connected to the sewer system. In 1990,
effluents from the wastewater treatment
plant (mechanical and chemical
treatment; first phase of biological
treatment to be completed in 1992)
contained 12 300 tons of BOD7, 3 600
tons of tot-N, and 255 tons of tot-P. In
other cities of Estonia, poor conditions of
the sewer systems and pumping stations
cause frequent sewage bypasses. These
unsatisfactory conditions occasionally
cause bacteriological pollution of the
coastal waters of Estonia

The Helsinki region hasa
population of about 800 000, and in 1990
the effluent from its six wastewater
treatment plants equalled some 2 040
tons of BOD7, 4 050 tons of tot-N and 96
tons of tot-P. Within the whole sub-
region, there ae 39 Finnish
municipalities generating sewage loads of
more than 10 000 p.e. each. Ten of these
plants are on the coast.

Industries:
Russia

There are 17 pulp and paper
plants in the Russian part of the sub-
region. Outside of the factories located in
the city of St. Petersburg, the largest are
the Volkhov aluminium and chemical
plant in the St. Petersburg region and the
Nadvoitsy aluminium plant in Karelia.

These industrial enterprises pollute both
the water and the atmosphere. Their



atmospheric emissions, combined with
those of traffic, have many detrimental
effects on human health. The major
Russian sources of atmospheric emissions
are pulp and paper plants and the mining
industry located in Karelia. By the end of
the 1980s, the emissions totalled 141 800
tons/year of SO2 and 31 000 tons/year of
dust. Almost 40 percent of the total SO2
emissions originated at the Kostamuksha
mining combinate. The Nadvoitsy
aluminium plant as well as the
Pitkyaranta, Segezha, and Kondopoga
pulp and paper plants are the other
sources of primary importance.

Long-range atmospheric transport is
directed towards Finland. Up to 30
percent of total sulphur deposition in
southern and eastern Finland originates in
Estonia and the Russian part of the Gulf
catchment area. Nitrogen emissions from
Russia account for 10 to 30 percent of the
total NOx and 20 to 50 percent of thetotal
reduced nitrogen deposition in Finland.

Estonia In Estonia there are two pulp

and paper mills, a smal sulphite mill in
the center of Talinn (present production
reduced to about 20 000 tons due to
wood shortage) and a sulphate mill at
Kehra (production about 40 000
tong/year). Both Estonian mills have an
adverse impact on water quality in the
Gulf. The Kohtla-Jirve industrial
complex, including oil shale burning
power plants, is of special significance.
The total annual waterborne load
generated by this complex amounts to 525
t/year of tot-N, 15 t/year of tot-P, 950
t/year of phenols, and 5 500 tons/year of
BODS5. The Estonian Phosphorates
located in the eastern part of Tallinn
annually discharge 240 tons of tot-N, 50
tons of tot-P, and 320 tons of BODS5.

The critical sources of atmospheric
emissions in Estonia are two large oil-
shae burning power plants located near
the city of Narva. The SO2 emissions
from these plants equal about 75 percent
of the Estonian tota which, by the end of
the 1980s, amounted to an estimated 288
000 t/year.

Finland There are 29 Finnish pulp and

paper mills in the sub-region, several of
which are located on inland lakes. Five
mills are on the coast and eight on the
banks of rivers that directly affect the
coastal waters. Two of these mills (Sunila
Oy at Kotka and Kymin Paperiteollisuus
Oy at Kuusankoski) produce bleached
kraft (1990 production 660 000 tons).
The rest of the mills produce mainly
wood-containing paper (production in
1990 of 2 250 000 tons). Both in pulp
and paper mills various internal and
external measures have been taken to
reduce discharges of organic substances
and nutrients. Atmospheric emissions
from the Finnish coastal pulp and pape:
industry do not affect the Baltic Sea
because of the prevailing westerly winds
and air pollution control measures.

Agriculture:
Russia In the St. Petersburg region

there are several large-scale livestock
farms with about 500 000 hogs, 30 000
head of cattle, and 11 000 000 fowls. Of
the 5 million m3 wastewater generated
annualy by hog farms, over haf is not
treated at all or treated insufficiently.
This wastewater is stored in huge open
reservoirs built between earth dams. The
ultimate leakage to the Gulf is
considerable. Arable land in the Russian
part of the sub-region occupies some |
930 000 ha (St. Petersburg region -415
000 ha, Novogrodsky region - 504 000
ha, Pskovsky region - 934 000 ha and
Karelia - 77 000 ha). The fertilizer
(NPK) application rates in 1990, were on
the order of 270 kg/ha in St. Petersburg
and Karelia regions. In the Novogrodsky
and Pskovsky regions they are lower than
the above rates by about 100 kg/ha

Estonia In Estonia, large-scale

livestock production is also dominant,
with large farms of more than 400 cows or
5 000 hogs (the largest hog farm situated
near Viljandi has 35 000 to 40 000
head). Arable land occupies about 1.0
million ha. In the 1950s, the usage of
mineral fertilizers (NPK) was on the order
of 40 kg/ha while in the late 1980s it



reached the very high level of 290 kg/ha.
Last year minerd fertilizer and pesticide
use decreased because of price increases.

Finland In Finland, arable land
occupies about | .1 million ha Forested
area is equal to about 6 million ha
Agriculture contributes to a considerable
nutrient load, due to a high application
rate of N/P fertilizers. To reduce the load,
the following measures, among others,
have been taken: protective zones;
introduction of fertilization taxation,
based on the N and P contents of
fertilizers, fertilizer usage according to
yield expectation; and improved storage
and spreading of manure.

Main problems: Municipal sewage and
industrial wastewater flowing to the Gulf
of Finland from Russia and Estonia are
the principal causes of water quality
problems in the Gulf. Large-scale
livestock operations as well as municipal
and industrial hazardous and toxic wastes
contribute to the problem significantly. In
addition, discharges from non-point
sources are substantial. Large-scale pulp
and paper industries, mainly located at
inland lakes, discharge considerable
amounts of organic substances and
nutrients.

3.24 Northern Baltic Proper

The catchment area of the Northern Baltic
Proper is located in Sweden (48 000 km?) and
in Estonia (the island of Hiumaa). The sub-
region is inhabited by about 3 million people.
The majority of the land area is drained by
Mailaren-Norrstrom and Motala Strom. Their
catchment areas include three of Sweden's
largest lakes: Hjdlmaren, Milaren and Vittern.
The lakes temper both water flow and transport
of pollutants. They function also as
sedimentation and denitrification basins.

Municipalities: There are 32 coastal
municipalities, including Stockholm and
its suburbs, of which 14 are larger than 20
000 p.e. All sawage water is subject to
biological and chemical trestment with an

efficiency of more than 90 percent in
BOD and tot-P The level of phosphorus
removal is high. Remedial measures
already undertaken should result by 1995
in the reduction of direct discharges of
tot-N from the current 5 500 t/y to 3 800
t/y and of tot-P from 110 t/y to about 80
tly. Discharges of phosphorus into the
Northern Baltic Proper derive largely
from municipal wastewater treatment
plants and agriculture.

Industries: There are 15-20 magjor industria
plants in the catchment area. On the coast
is an integrated steelworks which is the
largest single industrial source of
emissions of nitrogen and PAH
(Oxelosund), a n  oil refinery
(Nynidshamn), and a newsprint mill
(Braviken).

Agriculture: Farming is quite intensive in the
plains around Lake Milaren and Lake
Hjdlmaren. Livestock density is
relatively small.

Main problems: Nutrient discharges cause
increasing eutrophication; severa bottom
areas are deoxygenated.

3.25 Western Gotland Basin

The catchment area of the Western Gotland
Basin is located entirely in Sweden and has an
area of 19 000 km2. It is inhabited by
approximately 300 000 people.

Municipalities: There are 27 coastal
municipalities of which only four are
larger than 10 000 p.e. Biological and
chemical methods are in use at all
municipal wastewater treatment plants
with an efficiency of more than 90 percent
in BOD and tot-P. The remedial measures
already undertaken should result by 1995
in the reduction of direct discharges of
tot-N from the current 900 t/y to 400 t/y
and tot-P from 23 t/y to 13 tly.

Industries: The only major industrial plant in
the sub-region is the bleached kraft pulp
mill located on the coast at Monsteras.



There are plans to double production
capacity of this mill, but steps have
already been undertaken to reduce
discharges of oxygen-consuming
substances, nutrients and chlorinated
organic compounds (reduction of AOX
discharges from current 1 kg/t pulp to less
than 0.5 kg/t is foreseen).

Agriculture: Farming is small scale and of low
intensity in this part of Sweden.

Main problems. A large proportion of the
pollution load reaches the Baltic Sea by
direct  atmospheric deposition.
Atmospheric deposition of tot-N over the
Western Gotland Basin is estimated to be
around 25 000 t/year about 15 percent of
which originates in Sweden. Agriculture
as well as municipal wastewater treatment
plants are significant pollution sources
(nitrogen).

3.2.6 Gulf of Riga

The catchment area of the Gulf of Riga has a
total area of 138 000 km?, including Estonia (7
000 km?), Latvia (59 000 km?), Lithuania (10
000 km?), Belarus (38 000 km?) and Russia (24
000 km?). Some 2.0 million people live in the
Latvian part of the catchment area.

The catchment area is defined by the drainage
basin of the Daugava River extending from
Latvia to Belarus and Russia (87 900 km?) and
several smaller rivers such as Parnu (5 200
km?), Salaca (3 500 km?), Gauja (8 900 km?)
and Lielupe (17 600 km?2). The total drainage
area of small streams in the coastal areasis some
23 000 km? The Gulf of Riga is separated from
the Baltic Proper by the two islands of Hiumaa
(1225 km?) and Saaremaa (2 650 km?). These
isands are important nature reserves and are
protected as such.

Municipalities: The Parnu River basin in
Estonia is predominantly agricultural; the
main pollution point-sources are the cities
of Pirnu and Paide. Parnu has an old-
fashioned wastewater treatment plant,
which treats only 65 percent of the tota
volume of sewage. Pre-treatment of
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industrial wastewater discharged into the
municipal sewage system is practicaly
non-existent. The situation in Paide is
similar; about 80 percent of the total
municipal sewage bypasses the
wastewater treatment station.

In Western Estonia, the next largest city
after Parnu is Haapsalu (population 16
000), which discharges municipal and
industrial (fish processing industry)
wastewater directly to the Baltic Sea. The
existing wastewater treatment plant is
mechanical only and serioudy outdated.
Until the Second World War, Haapsalu
was a holiday resort town well known al
over Europe, thanks to the largest deposits
of curative mud in Northern Europe.

The two largest cities in the Daugava
River basin are Riga, the capita city of
Latvia, and Daugavpils. The pollution
load originating in these two cities makes
up more than 70% of the total municipal
wastewater load in Latvia. Altaough both
cities have wastewater treatment plants
(mechanical treatment only in
Daugavpils), they are overloaded by the
discharge of industrial wastewaters to the
municipal systems, congtituting 40-50%
of the total amount of wastewater treated.
This is in fact one of the characteristic
features of municipa sewage systems all
over the former USSR. Industrial
wastewater is discharged into the
municipal sewage systems with little if
any pre-treatment, creating severe
difficulties, in particular interruption of
the processes of biological treatment. In
other Latvian cities, wastewater disposal
and treatment systems have been built
mostly for the local industrial enterprises.

The quality and the level of maintenance
of treatment facilities are generaly low.
In1991, completion of the first stage of a
new biological wastewater treatment
plant in Riga (70-80 percent of total
needs), greatly contributed to the
reduction of the municipal pollution load.
Discharges have been reduced from 35
000to 1 950 tons/year in BOD5 and from
58 000 to 3 900 tons/year in COD.



