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PREFACE

In the elaboration of the Baltic Sea Joint Comprehensive Environmental Action
Programme pre-feasibility studies and consultant reports were prepared on a number
of priority areas. This publication contains summaries of eight pre-feasibility studies,
the topical area study for agricultural runoff and the study on wetlands. The
international fifiancial institutions (European Bank for Reconstruction and Development,
European Investment Bank, Nordic Investment Bank and the World Bank) and the
Commission of the European Communities acted as executing agencies within the
HELCOM ad hoc high level Task Force for the preparation of the studies. A reference
list of the pre-feasibility studies and topical area studies is attached to this publication.

The strategy and principles for a long-term programme to restore the ecological balance
of the Baltic Sea (the Baltic Sea Joint Comprehensive Environmental Action
Programme) was adopted by the Diplomatic Conference on the Protection of the
Marine Environment of the Baltic Sea Area, held in Helsinki on 9 April 1992,
published in the BSEP No. 48. The Summary of the Programme, as in Conference
Document No. 5/2 of the above mentioned Diplomatic Conference "Background
Document for the Baltic Sea Environmental Declaration, 1992", is also included in this
publication.
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BACKGROUND DOCUMENT

FOR THE BALTIC SEA ENVIRONMENTAL DECLARATION, 1992

I. INTRODUCTION

| The Diplomatic Conference on the Protection of the Marine Environment of the
Baltic Sea Area is invited to adopt the draft Baltic Sea Environmental Declaration, 1992,
endorsing the strategic approach and principles of the Joint Comprehensive Environmental
Action Programme (Preliminary version) which was developed to respond 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.

2 At Ronneby, the Ministers established the long-term objective of ensuring the
ecological restoration of the Baltic Sea and the preservation of its ecological balance. The
Programme addresses these issues by identifying problems and priority actions in all the
countries within the Baltic Sea catchment area (Fig.1).

II. OVERVIEW

3 The multi-year Programme encompasses both preventive actions to promote
sustainable use of the Baltic 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.

4 The Programme has been designed to support implementation of the Helsinki
Convention and HELCOM Recommendations. Priorities include investment and non-
investment actions to address the need to control both non-point source pollution and point
source pollution. The Programme identifies actions needed to control pollution at 132 "hot
spots" (Fig. 2). Of these 47 have been designated "priority hot spots”. The latter are a
primary focus of the first phase of the investment programme.

III. BACKGROUND

5 The Programme has been elaborated by the ad hoc high level Task Force
established within the framework of the Helsinki Commission (HELCOM T¥). The
members of HELCOM TF are all the Contracting Parties to the Helsinki Convention




(Denmark, Bstonia, Finland, Germany, Poland, Russia, and Sweden), the Czech and Slovak
Federal Republic, Latvia, Lithuania, 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. Greenpeace International, World Wide Fund for
Nature (WWF) and the Coalition Clean Baltic (CCB) have had an opportunity to comment
on the draft pre-feasibility studies and the draft Joint Comprehensive Environmental Action
Programme,

6 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 are Contracting
Parties to the Helsinki Convention, as well as by the Czech and Slovak Federal Republic,
Latvia, Lithuania and Norway which were reviewed by the Task Force. Pre-feasibility
studies were undertaken of environmental issues, the sources and magnitude of pollution
loads, and options for pollution control and improved environmental management throughout
the Baltic Sea catchment area. Special studies were also made of agricultural runoff,
wetlands, and the impact of emissions into the atmosphere. - Preparation of the pre-feasibility
studies included holding public hearings at a number of locations in the eastern and southern
portions of the region. If should be noted, however, that some of the studies launched by
the Task Force have not yet been completed in technical detail. The pre-feasibility studies
and special studies were financed by grants totalling about 5 million ECU from the
Commission of the European Communities, Denmark, Finland, Germany, the Nordic Project
Export Fund (NoPEF), Norway, Sweden and the World Wide Fund for Nature (Sweden).

7 The preliminary version of the Joint Comprehensive Environmental Action
Programme has had only a limited review by those representatives present at the last
meeting of the Task Force in March 1992. A more profound examination by the respective
national authorities will be required before finalization of the Programme, which is intended
to follow soon after the Diplomatic Conference.

Iv. DEGRADATION OF THE BALTIC SEA

8 As late as 1950 the Baltic Sea was still 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 Baltic Sea itself,
and ultimately the health and well-being of the 80 million people who live there.

9 Natural Vulnerabilities. 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. Asa
result, the water in the Baltic Sea has a long residence period of between 25 to 40 years,
which promotes the accumulation of pollutants. Due to this limited and irregular saltwater
replenishment from the North Sea as well as its large catchment area, the Baltic Sea is
dominated by freshwater inputs.  The vertical variations in salinity cause permanent
stratification hampering the exchange of oxygen in some parts of the Baltic Sea. In the

lower layers of these areas, decomposition of organic maferial leads to anoxic conditions,
rendering these layers virtually lifeless. The size of the bottom areas with impaired
conditions for life varies from year to year. In some years as much as

100 000 km?, or one fourth of the whole Baltic Sea, approaches “dead bottom" conditions.

10 The Human Contribution. The natural vulnerability is seriously aggravated by
gnthropogenie causes Of environmental change and depradation. Municipalities and
ffndustries 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. Rivers act as large-scale
collectors and carriers of wastewater from diverse sources within their drainage basins and
discharge them into wetlands, coastal lagoons and the Baltic Sea. The inadequate treatment
of mpnicipal sewage in the eastern and southern and southwestern parts of the catchment
area 1s compounded by lack of pre-treatment of industrial wastewaters that are discharged
to the municipal sewage systems. In addition, many pollutants are transported to the Baltic
Sea through the atmosphere. Finally, agricultural practices, including intensive livestock
husbandry, are a major contributor to the high nutrient load on the Baltic Sea.

11 ~ The Contribution of Large Nutrient Loads. Butrophication is a problem of
special concern, Eutrophication 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, as well as discharges from municipalities and
industries. The decay of this vast biomass causes oxygen depletion and threatens marine
life. At present, the approximate annual load into the Baltic Sea is some 1 000 000 tons of
nitrogen and 50 000 tons of phosphorus. About 30 percent of the total load of nitrogen
emanates from atmospheric deposition. These loading levels represent three times the level
oij the 1950s. Eutrophication is especially observed in the Guif of Finland, the Gulf of
nga, and in coastal areas of the eastern, southern and southwestern Baltic Sea. 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,

}2 The Accumulation of Toxic Substances. Although concentrations of heavy metals
in fish and shelifish 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 the
North Sea biota. Potentially toxic metals (cadmium, mercury, and lead) have been
accumulated in sediments in remobilizable form which could be quickly released due to
oxidation following strong saltwater inflows to the bottom layer. Currently, annual loads of
2500 tons of lead, and 25 tons of mercury are deposited into the Baltic Sea. The ban on the
use of some use of some persistent toxic organic compounds such as DDT and PCBs has led
to a significant decrease in the biota since 1974. The decrease in the discharges of organo-
ghlorine compounds, and in the use of mercury and other heavy metals in some applications
in response to HELCOM Recommendations, as well as decisions on pesticide use, will help
to stem the increasing risk of these substances.

13 The Pollution Legacy., At the same time, there is a legacy of pollutants and
degradatipn from earlier industrial practices and the lack of adequate municipal wastewater
treatment facilities in many parts of the Baltic Sea catchment area. Large numbers of cities
and towns dump their untreated wastewater directly into the region’s rivers and coastal
waters. The pulp and paper industry has played a major role in the discharge of oxygen




consuming, nutrient rich, slowly degradable and toxic substances. Large-scale industrial
centers, such as St. Petersburg in Russia, Upper Silesia in Poland and Osfrava in
Czechoslovakia, have also contributed to pollution of the Baltic Sea through air pollution and
wastewater discharges. In addition to air pollution sources located within the catchment area
of the Baltic Sea, many sources of air pollution located outside the catchment area, even at
great distance, affect the Baltic Sea, depending on wind direction. Moreover, each year
three to four million tons of hazardous and toxic waste of industrial origin are placed in
landfills in the Baltic Sea catchment area. Without proper controls and safe disposal, much
of this waste may eventually end up untreated in the Baltic Sea through leakage and open-
air burning.

14 Underlying Causes. It must be acknowledged that underlying these damaging
environmental practices are a host of underlying causes of economic and political character,
such as inadequate economic policies, inefficient economies, legislation without appropriate
enforcement mechanisms, weak institutional arrangements and poor planning practices.
These causes vary in character and degree in each of the countries of the Baltic Sea
catchment area.

V. STRATEGY AND SOLUTIONS

15 Key Concerns in the Formulation of a Strategy. The aim of the strategy is to
address the common need to protect and restore the Baltic Sea. The primary constraint to
the realization of these objectives is the limited capacity of many of the concerned countries
to finance improvements in environmental management and accompanying measures to
control pollution. The success of the environmental strategy will depend on a series of
national interventions that must compete with other priority areas for allocation of human
and financial resources, especially in the formerly centrally planned economies of the Baltic
Sea region. In the eastern and southern portions of the Baltic Sea region, an institutional
and economic restructuring process is underway -it will not be possible to implement an
effective environmental strategy independent of this process of political, economic and
administrative change. The uitimate goal should be to comply with the environmental
standards of the Buropean Communities or, where applicable, with other stricter standards.

16 Key Principles On Which The Strategy is Based. A consensus on a
comprehensive strategy is needed for joint and co-ordinated action to reverse these
conditions. A long-term perspective is the cornerstone of the formulation of a strategy to
solve the environmental problems of the Baltic Sea region. In this long-term context, the
development pattern and the choice of environmental management measures must be
sustainable in order to restore and maintain the ecological balance. The strategy should
encompass both preventive and curative measures, directed at supporting the Helsinki
Convention and the HELCOM Recommendations, and with respect {0 the precautionary
principle. Pollution should be controlled at the source in order to prevent the generation of
environmentally damaging wastes and to improve the cost effectiveness of environmental
management. Solving pollution problems at the source can also create new opportunities to
expand the role of private investment in improving environmental management, particularly
where investment in new process technology will also minimize waste. While significant
progress has been made in general in addressing environmental issues in the Baltic Sea

region over the last few decades, many years of work remain in parts of the Baltic Sea
catchment area to reverse past trends and prevent potential future problems.

VI. THE JOINT COMPREHENSIVE ENVIRONMENTAL ACTION
PROGRAMME

17. Strategy. The preparatory work of the Task Force has demonstrated that curative
actions are necessary in all the Baltic countries, Many actions that contribute directly to
achieving the goals of the Programme have already been undertaken or are underway in
most pf the countries. There is ample evidence of the need to support these ongoing
activities, particularly implementation of the new environmental policies being formulated
and. adqpted in the formerly centrally planned economies. Support is especially needed for
capital investment in actions to overcome the pollution legacy and build the infrastructure
required for effective environmental management.

18 The Programme strategy to restore the ecological balance of the Baltic Sea and its
catchment area addresses these needs through actions by each concerned government to
carry out policy and regulatory reforms, capacity building, and capital investments to control
pollution from point and non-point sources, eliminate or reduce the generation of waste, and
conserve environmentally sensitive and economically valuable areas. In the countries of the
ea.stem and southern parts of the region, Programme actions will be phased to keep pace
with the gradually increasing capacity for project finance of these transforming economies.
Ir_x the first years, emphasis will be placed on policy reform, limited public investment in the
highest . priority projects, and promotion of private investment and initiative through
concessions and incentives. Environmental investment programmes in the northern and
western portions of the basin will also form an integral part of the strategy.

19 ‘ Policy and Regulatory Measures. This component of the Programme focuses on
putting in place the policies and regulatory measures that establish a long-term framework
aqd system of incentives and legal requirements. This new policy and regulatory framework
will lead to incremental improvements over a period of two decades or more. Policies
shquld support clear and practical goals and be consistent with the evolving macroeconomic
p011.cy and institutional framework in each country. Regulatory measures including
environmental standards, among others, those adopted in HELCOM Recommendations
should be consistent with prevailing economic conditions and environmental values, anci

sh-ould lead to the phased achievement of regional objectives over the long term. Initiatives
will include:

e Develop environmental policies, laws and regulations;

® Revise and harmonize environmental standards and guidelines, on a
regional and national basis;

Implement the Polluter Pays Principle and adopt realistic user charges;

Devise and implement effective systems and mechanisms for assessment
and collection of local revenues to finance environmental improvements.




20 Institutional Strengthening and Human Resource Development. The Programme
also focuses on: strengthening the institutions and human resources needed to enfqrce
regulations; planning, designing, and implementing environmental measures; and managing
natural resources efficiently, Efficient management of natural resources may be considered
a prerequisite for stable productivity and optimum yield of fishery resources. The strategy
includes support for:

® Strengthened management and planning capacity of national and local
environmental authorities;

e  Support for development of effective water, wastewater and solid waste
management utilities;

e  Implementation of effective systems for environmental monitoring, data
collection and analysis;

® Revision of economic plans and management approaches with a view to
restructuring such sectors as energy and industry to be more
environmentally friendly;

®  Case by case implementation of Best Environmental Practice and Best
Available Technology; and

@  Expansion of applied research.

21 Investment. The Programme encompasses a multi-year investment programme of
specific measures to control and manage point sources, non-point sources, anq conserve
environmentally sensitive areas and resources. Arrangements to ﬁ'na_m‘ce and_lmplement
projects identified in the Programme will require more deta.iled_ feasibility §tud1es. These
feasibility studies clearly mark the critical path for Programme 1mpiexpentat10n. !Sut these
studies will only be undertaken where there are real probabilities of implementation. Twp
key conditions that need to be met are the availability of _project SponsSors ‘a'nd their
willingness to invest within a sufficiently short time horizon to insure that.a feasxbﬂﬁy'study
undertaken over the next year or two will remain valid for the period of 1m.pleme{1ta.uon of
the project. Concurrently, the Programme will actiyely support as a high priority the
strengthening of local capacity to finance Programme investments.

22 Investment priorities are determined primarily by the character anq magni.tu_d‘e of the
impact, particularly on public health and ecology, and the €COnOMic feasﬂnhty and
effectiveness of the proposed interventions. The major constraint affectmg. the settmg‘of
priorities, and the choice and sequencing of investments, is the limited capacity to mobilize
financial resources to meet capital and recurrent costs. As noted above, the strategy
encompasses initiatives to help relieve this constraint. Nevertheless, it is exPecteq to be'a
critical factor in the early stages of Programme implementation. These conmderatans will
dictate a phased approach in which each investment is an incremental, planned apd integral
part of an overall system to be developed over the longer term. Control of point sources
will focus on "hot spots," areas of acute environmental concern, where polllutlon has the
largest impact on the Baltic Sea and its catchment area, and appropriate actions are most
cost-effective.
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23 Point Source Pollution. The focus of specific investments and other measures to
control point sources includes:

®  Rationalization of water consumption and network upgrading;

©  Municipal and industrial wastewater treatment with adequate pre-
treatment of industrial wastewater in combined systems;

®  Environmental control of industrial sites with direct discharges (e.g.
pulp and paper production, chemical industry, metal plating);

e Air quality management at selected stationary sources; and

®  Solid and hazardous waste management, including generation and
disposal.

24 Non-point Source Pollution. Control of non-point sources of pollution, particularly
from agriculture, forestry, transportation and products containing hazardous substances
which might be disposed of in landfills or burned in incinerators, will be promoted by more
effective regulation, appropriate systems of incentives, and expanded availability of effective
low-cost technology for improved environmental management. This should include air
quality management for area sources (phasing out of leaded fuels and reduction of NO, from
mobile sources and ammonia from agriculture). The strengthening of agricultural extension
services, conduct of applied research programmes for fertilizer and pesticide application and
access to improved agricultural equipment will be required as elements of the Programme
actions to address agricultural run-off. This approach will also be supported to promote and
improve environmental management by the numerous large livestock operations in the Baltic
Sea catchment area. Increased applied research and exchanges of information concerning
physical, chemical and biological systems in the Baltic Sea region will be supported to
improve the monitoring and understanding of changes and impacts.

25 Management Programmes for Coastal Lagoons and Wetlands. The programme
will support the establishment of comprehensive programmes in environmentally sensitive
areas including the large coastal lagoons and wetlands. Especially as wetlands may play an
essential role in reducing the nutrient loads to the sea from diffuse sources in agricultural
areas, whereas their use as waste water treatment plants cannot be recommended. These
programmes will be developed through the preparation of management plans in collaboration
with concerned Governments, local authorities, international organizations, and specialized
non-governmental organizations such as World Wide Fund for Nature (WWF) and
International Union for the Conservation of Nature (IUCN). Programme activities include
land acquisition, compensation, land and facility development, and control measures.

26 Increasing Public Awareness, Environmental Education and Political
Commitment. This component of the Programme aims at developing a broad and
sustainable base of support for the implementation of Programme actions. The participation
of non-governmental organizations and the development of effective environmental education
programmes will ‘be important in supporting both public awareness and political
commitment. The Programme will support public awareness and environmental education
activities to develop widespread understanding and popular support for the long-term
activities required to restore the ecological balance of the Baltic Sea, its coastal zone, and
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catchment area. These activities are vital to the development of a “political constituency"
willing to accept the measures needed for this restoration, such as increased user fees and
taxes.  Programme funding could be made available to support participation of
nongovernmental organizations in reaching out to the "grass roots" level. Special funding
could also be required for mass media campaigns to support and promote the objectives of
the Programme. Efforts to promote and expand environmental education, particularly in the
context of local environmental clean-up activities, should be given priority.

VII. THE EXPECTED ENVIRONMENTAL BENEFITS OF THE PROGRAMME

27 The Necessity for a Long-Term Perspective. Implementation of the Programme
will necessarily require decades. Given the long-term pattern of periods of stagnation in the
Baltic Sea and their negative consequences for the condition of its ecosystems, major
sustained impact on the Baltic Sea environment cannot be expected for less than a
generation. Nevertheless, gradual and visible improvements can be expected, and locally,
major economic and important environmental benefits can be realized in the relatively near
term,

28 Clean-up of the Rivers. The Programme is also expected to have major economic
and environmentally beneficial impacts on the rivers of the Baltic Sea catchment area. The
region’s rivers are presently the major source of water supply for domestic and industrial
use. Large investments in water treatment have been and will be required due to severe
pollution and ecological deterioration. 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. The framework of incentives adopted under the Programme will lead to
reduced water consumption that will not only lower the cost of wastewater treatment but
also help to defer costly investment in new water supplies, particularly in sensitive coastal
areas. The general improvement in the quality and reliability of potable water supplies will
have significant benefits for the health and well being of the people.

29 Clean-up of the Coastal Waters. Coastal waters can be expected to improve most
rapidly. The current widespread closure of beaches in the southern and eastern part of the
Baltic Sea due to contamination from untreated wastewaters, 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 potentially pathogenic bacteria,. viruses and other harmful organisms
will allow the beaches to open again and contribute to establishing favourable conditions for
new investment in this important sector.

30 Reduction in Nutrient Loads. The nutrient loads that have caused extensive
eutrophication and upset the riverine and marine 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 health, environmental
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values, and significant economic benefits through reductions in costs and improved
conditions for investment. It is however important to note that the long-range transportation
of nitrogen from areas outside the catchment area of the Baltic Sea has a big impact.

31 Restoring Ecological Balance in the Baltic Sea. Restoring the quality of the open
waters of the Baltic Sea will be considerably slower, in part for the reasons noted above.
The overall reduction in the load of nutrients brought about by greater pollution control
under the Programme will reduce algal 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 major positive impact on fishery resources in the
coastal waters and in the open sea. Benefits in this sector will include an increase in the
number and diversity of fish species, and, equally important, increases in the number of
commercially valuable species such as white fish, cod and plaice. Control of environmental
degradation in riverine area should allow salmonid species to reappear in these areas.

32 Strategic Gains from Capacity Building, 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 environmental management. The latter includes, for
example, environmental audits, financial management at the local level, improvements in
industrial management, and improved agricultural practices.

ViI. THE COSTS AND FINANCING OF THE PROGRAMME

33 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 centrally 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. Realistically, if Programme implementation
i1s to begin in 1993, financing from a diversity of foreign sources will be essential, with a
high share in the form of loans from the international financial institutions, Over time, the

emerging market economies should be able to assume an increasing share of Programme
financing.

34 Investment Cost of the Programme. Implementation of the entire long-term
Programme is estimated to cost at least 18.0 billion ECU over a twenty year period (Table
1). 1t will be implemented in two phases: the first phase ( 1993-1997) is estimated (o cost
5.0 billion ECU; the second (1998-2012) is estimated at an additional 13.0 billion ECU.

il“his Programme will include support for development of policy and regulatory reform,
institutional strengthening, and investment actions.

35 The Programme will focus on 132 "hot spots". As described in detail in the Joint
Comprehensive 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 (Tables 2 and 3).

2 432491U ' 13




36 Of the 132 “hot spots”, the Task Force has identified 98 actions at key “hot spots"
in Russia, Estonia, Latvia, Lithuania, Belarus, Ukraine, Poland and the Czech and Slovak
Federal Republic, out of which 47 have been identified as "priority hot spots". The cost for
these 98 actions is estimated at 8.5 billion ECU.  Of the 8.5 billion ECU, 6.5 billion ECU
will cover the 47 “priority hot spots". In the case of Poland, which is the most populated
country and the largest single polluter in the catchment area, the estimated cost for the 40
recommended actions, at both “hot spots" and "priority hot spots”, exceeds 4.0 billion ECU.
The remaining 34 actions at sites in Denmark, Finland, Germany and Sweden have been
selected by the countries concerned and have an estimated cost of approximately 1.5 billion
ECU.

37 Other Programme Costs. There are other substantial and important costs which
should not be overlooked in considering the overall 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 at least 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.

38 Need for External Assistance. 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, making ordinary
loans and commercial financing difficult. These profound economic problems are expected
to improve only slowly. The absence of creditworthy borrowers - either sovereign or
individual - constitutes a great challenge and threat to the timely implementation of the
Programme. It is already obvious that the Programme will have to depend upon 2
multiplicity of financing sources for its implementation. In mobilizing diverse sources of
financing, sometimes for a single project, the sharing of financial risks will be an important
principle. Official support and participation in project capital financing in such cases coul.d
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 beneficial effect of
Jowering the overall cost of financing.

39 Need for Varied Approaches to Project 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 slow growth, tightly constrained
budgets, and competition for limited financial resources from other important and productive
sectors. These strategies may include enhanced local sources of revenue from taxes and
user charges; earmarked revenues from fines, permits, and user taxes on potentially
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polluting substances such as fertilizers and pesticides; and private sector investment
supplementing traditional public sector borrowing and budgetary resources. The approaches
to project financing must often be accompanied by policy and regulatory reforms that
establish adequate authority, effective mechanisms and appropriate incentives.

40 The Industrial Sector. 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. Of course these environmental investments are clearly conditional on each
industrial enterprise’s economic and financial viability. Under the ongoing and evolutionary
macroeconomic reform process, with its fundamental changes in prices and supply/demand
relationships, the viability of industries is being redefined. All investments in industry,
including those for environmental improvements, are therefore largely determined by this
restructuring process. FEach project will have to be decided on its own merit, which might
mean that some polluting and economically non-viable industries should be closed.

41 The Municipal Sector. Responsibility for key public services including
environmental management has almost entirely devolved to local government. There has
been a break with the past pattern of heavily subsidized and inefficient operations that
predominated in planned economies. These changes have presented the municipal authorities
with new requirements in terms of modern management in all technical and financial aspects
of their operations. 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. It is also important to
maintain and develop the public transport system which plays a central role in the shaping
and implementation of a comprehensive air pollution control policy.

IX. IMMEDIATE ACTIONS TO BE TAKEN

42 Immediate Actions to Implement the Programme. Since, as noted earlier,
implementation of all the identified actions will take several decades, a phased approach will
be required. Each phase will include a concrete programme of investment, policy reform,
and institutional strengthening actions. A programme for Phase I, covering the period 1993-
1997, is outlined below. Formulation of subsequent phases will address the highest priority
actions that remain to be ifplemented, with adjustments and modifications based on
experience gained in the earlier phase. Additional actions, which although potentially
important, were not included in the list of "hot spots" prepared for Phase I, will be included
in Phase II. The second phase of the Programme will also incorporate important actions
identified during the implementation of Phase I, particularly in the area of solid and
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hazardous waste management. Later phases of the Programme could be expected to place
increased emphasis on industrial pollution control activities, following the results of
industrial and energy restructuring in the formerly centrally planned economies.

43 The Phase I Investment Programme. There are four principal investment
priorities during Phase I:

(a) Emergency support and systems, To avoid serious public health 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 major rivers and harbours in the region.

(b) 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 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. In this
context a high priority has been assigned to the following types of projects
included in Table 3:

® 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 physically
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,
gach 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.

(d) 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
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low-cost environmental control technology and practices. Significant impact
on reduction of nuirient 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,

44 Impact of the Phase I Investment Programme. Implementation of projects to
address the 29 priority municipal and industrial “hot spots” for which adequate data is
available, is projected to annually reduce BOD; by 300 000 tons, nitrogen by 33 500 tons,
and phosphorus by 8 200 tons. This would include an estimated annual reduction, from 19
"priority hot spots" in the Vistula and Oder/Odra River Basins amounting to 160 000 tons
of BOD;, 23 500 tons of nitrogen and 6 500 tons of phosphorus. The annual load
reduction from 10 “priority hot spots” in Russia, Estonia, Latvia, and Lithuania totals an
additional 140 000 tons of BOD,, 10 000 tons of nitrogen and 1 700 tons of phosphorus.
While the Programme will support a variety of interventions to reduce agricultural runoff,
it has not been possible to accurately calculate the total load reductions. Major reductions
in AOX have been achieved since 1987 in the pulp and paper industry in the Nordic
countries. These reductions are expected to continue thanks to the introduction of process
changes and of chlorine free pulp technology. Since both total and individual discharges of
these pollutants are uncertain at present, estimates of load reduction cannot be made at this
time, More reliable data will be available in the near future, with completion of the second
HELCOM sponsored pollution load compilation.

45 Complementary Actions. The policy reform agenda follows logically from the
Phase I investment programme:

e Rationalize and harmonize standards;

@ Establish incentives for environmental investment;

® Implement the polluter/user-pays principles;

®  Establish viable mechanisms for the levy, collection, and retention of

revenues to finance environmental projects particularly at the local level.

46 As noted earlier, capacity building will be a principal focus of efforts during Phase
I of Programme implementation in order to take advantage of the time needed for the
transforming economies to generate project financing resources. The capacity building
agenda will thus focus on three areas:

® Local capacity to finance and manage projects;

L Environrhental monitoring and regulatory systems;

Project preparation including environmental assessment.
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47 Cost of the Phase I Programme. The target level of investment for Phase I of
the Programme is 3 billion ECU. It is anticipated that national governments, international
financial institutions, bilateral organizations and private sector interests will develop projects
for implementation during Phase I based on Programme “priority hot spots" indicated in
Table 3.

48 Activities for Phase I were selected by the Task Force following pre-feasibility
studies by independent consultants, under the supervision of the international financial
institutions, analysis of available data and field visits, consultations with representatives of
national and local governments, and input from a series of public hearings in the study
areas. The criteria used in the selection of "hot spots" in Denmark, Finland and Sweden
was based on evaluation of potential priorities, using the status of activities or the load from
these hot spots on the Baltic Sea in 1990 as a baseline. Site in Germany were selected on
the basis of a pre-feasibility study supervised by the Federal Government and in consultation
with representatives of the concerned L#nder. As mentioned previously, selection of
activities for Phase I is determined by potential impact on the water quality and ecological
systems of the Baltic Sea, its coastal waters, and its catchment area, and by present
institutional capacity, particularly for project preparation and financing in the eastern and
southern portions of the region. In addition, the present limitations on public sector
financial resources for environmental project investment, which strongly influence the size
and sequencing of Programme actions, are expected to improve only slowly for several
years. The target level of investment for Phase I reflects these concerns.

49 Establishment of a Programme Impiementation Mechanism. According to the
Baltic Sea Declaration, the key elements of the Programme should be under implementation
by 1993, Even though the main responsibility for implementing the Programme will have
to be borne by the governments concerned, co-ordination of many Programme activities is
needed. Several existing activities of HELCOM, including monitoring of the open sea and
coastal waters, as well as land-based pollution, both waterborne and airborne, may
contribute directly to future activities under the Programme. However, further feed-back
mechanisms may have to be developed. There are a number of new activities to be carried
out which are not within the current terms of reference of HELCOM., These new activities
include expanded monitoring of pollution and the impact of Programme actions, maintenance
of an up-to-date and more comprehensive data base, co-ordination of policy and regulatory
reforms, of technical assistance, and of research programmes and information exchange, as
well as periodic updating of the Programme.

50 Funding of Feasibility Studies for Priority Projects. The funding of feasibility
studies for "priority hot spots” is critical to the rapid implementation of the Programme.
Without good feasibility studies the various financial contributors, will not have adequate
information to decide on whether to support a particular project. The expressed desire of the
Contracting Parties to minimize delays in implementing the Programme makes it imperative
that commitments to fund and carry out feasibility studies be made as soon as possible. It
is estimated that the initial sum required for the preparation of feasibility studies, including
detailed environmental audits of industrial facilities, will be approximately 30 million ECU.
The launching of the feasibility studies for specific investments would be subject to decision
on a case-by-case basis, after identification of a project sponsor with the necessary
implementation and fund-raising capabilities, and an expressed willingness to undertake the
project. The Nordic countries, Germany and the Commission of European Communities
might wish to consider providing funding for these studies. A part of this financing could
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be made available as special funds to the four multilateral financial institutions to ensure
continuity in the work.,

51 Mobilization of Financial Resources for Investment Activities. The mobilization
of local, national, bilateral and multilateral financial resources to meet capital and recurrent
costs for all aspects of the Programme will be critical for its successful implementation.
The cooperating multilateral financial institutions could support the mobilization of resources
in the context of their lending programmes on both a sectoral and project-specific basis.
Measures need to be taken to increase the capacity and the willingness of government,
industry and the public to support the use of taxes and increased user charges to cover the
costs of key environmental improvements. Recognizing the serious constraints presently
encountered by the countries in the eastern and southern portions of the region, the potential
levels of grant funding and allocations under lending programmes should be reviewed.

52 To this end, and in order to provide for the broadest possible financial support, it
is proposed to organize an international conference on mobilizing financing for implementing
the Baltic Sea Joint Comprehensive Environmental Action Programme. Preparations for the
conference should begin as soon as possible with the aim of holding the conference in late
1992 or early 1993.° The co-operating international financial institutions will assist in
organizing the conference with the aim of mobilizing local, national, bilateral, and
international financial resources for implementation of the Programme. To be successful,
the conference will have to be carefully prepared. In addition to the bilateral and multilateral
financing institutions represented on the Task Force, invitations might be extended to
selected members of the G-24 group, as well as to private, semi-public, and public merchant
banks specialized in privatization and in financing environmental improvements, export
credit agencies, and risk capital financiers that could invest in domestic enterprises to
manufacture the equipment and supply the services necessary for the Programme.,
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BALTIC SEA - JOINT COMPREHENSIVE REPORT
Environmental Action Programme [
TABLE 2 - SUMMARY OF ESTIMATED INVESTMENT COSTS FOR HOT SPOTS BY COUNTRY
COUNTRY COSTS
Million ECU
Prelimi
BALTIC SEA - JOINT COMPREHENSIVE REPORT —r ; t'_“"“’
- -~ 0st Estimates
I Environmental Action.Programme
TABLE 1 — SUMMARY OF ESTIMATED COSTS BY PROGRAMME ELEMENT)
T {Sweden
Hemeit Phase | Phags il Total ' 451.0
Millione Millions Mitlions
ECU ECu ECU 2 [Finland IR
{19932 - 1997} {1988 - 2012) (1993—2012[« -
1 |Policies, Laws and Regulations 5 5 10 3 |Russia (8t. Petersburg Fiegion) 1,077.8
2 |institutionat Strengthening and Human Resource Bevelopment 70 140 210 ‘
4 |Estonia 1.565.0
3  llnvestment Activities .
A Point Source Polittion .. 5 |Latvia 427.3
i immeodiate Support and Warning Systems 50 50
% 1. Municipal Wastewatsr Treatment 1,000 2,000 3.000 6 (Lithuania 512.0
iii Combined Municipal and Industrisl Wastewater Treatment 1,600 4,000 5,600 -
h Pulp and Paper Industry Environmental Contral 400 1,000 1,400 _
v Environmental Contre] at Other Industrieg 300 1,000 1,300 7 |[Russia {Kaliningrad Region) 319.2
i Sotid and Hazardous Waste Mangoment 200 800 1,000
vil Air Quality Management 460 1,200 1,660 ‘ j
.8 _|Belarus 31.0}{Incomplete)
B | Non-Point Source Potiution 800 2,700 3500 |
4  |Managernent Programmes for Coastal Lagoons and Waetiands 100 120 220
§ |Applied Rosoarch 10 20 30 N :: “10 Ukraine 214.0
6 |Public Awarenass and Environmental Education ) 18 20 ]
11 |Czech and Slovak Federal Republic 113.6
TOTAL 5,000 13,000 18,000
1 12 | Germany 360.0
14 Norway 0.0
Estimated Total 9,841.1 =
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TABLE 3 -- SUMMARY OF PRELIMINARY COSTS AT HOT SPOTS BY STUDY AREA
| NAME TYPE TOTAL INVESTMENT COST OPERATING
{Priority LOCATION A cost For. Local CosT
Hot Spots Country Site Milion ifllion Million Million
ECU ECU ECU ECU/YEAR
BOTHNIAN BAY 5.0 1bd
" s nel 45.0
Sothpian Bay Swaden Rénnskérsverken industry (Metal Smelter) 30 18.0 bd
Bothnian Bay Finland Mets& - Botnis Oy Kemi Industry (Pulp & Paper} :
BOTHNIAN SEA 12.0 12.0 4.0
Bothnian Soa Sweden Husum Kraft Mill (1) |industry (Pulp & Paper] o0 0.0 2.0
Bothnian Sea Sweden Oetrand (1) industry {Pulp & F‘Spa!; 0.0 0.0 1.0
Sothnian Sea Sweden Valivik ( 1) Industry (Pulp & Poper 18.0 15.0 0.0
& ining Waste :
t Dalsfven River Sweden Dalalven Mining Was Ty —— 157 12.7 0.7
S E Bothnian Sea Fintand Cutekumpu Group Harjavalta |industry (Meta' me fsr — o od
| Bothnian Ses Finland Kemira Oy Vuorikemia _ |industry {Titanium oxide}
ARCHIPELAGO AND ALAND SEAS : ——— na ns e
Arch & Alend Seas Fintand Fish Farming Fish Farming 55.0 55.0 na
. feultura {2 ) Agricultural Runoff :
Archipelago Sea Finland Agricu
RIVER BASIN / LAKE LADOGA 45,0 thd
NEVA ; YPT Joutseno Industry (Pulp & Paper) 45.0
Lake Saimaa Finland : > & Paner) 28.0 28.0 1.9
Lake Saimaa Finland Keaukas Lappeenrants Industry {Pulp aper s 5.0 2.0
: E-@ Kaukop#a Industry {Pulp & Paper} . p
Lake Saimaa Fintand i & Pan 340 78 16.5 b
Lake Ladoge Russia Syzsstroi Industry (Pulp - f; 2.8 2.1 0.8 thd
Lake Ladogs Russia | Voikhov Industry (Aluminum
GULFE OF FINLAND 30.0
: Peper} 30.0
Gulf of Fintand Finland Sunila Oy - Kotka !ndUMT‘f (Pulp & Pap 120.0 190.0 5,8
' : Halsinki Region Munigipal X thd
Gulf of Finlznd Fintand - 450 32.2 1168.8
- : St. Petersburg Connection Sewers : =6 b
X Guif of Fintand Russia . Municipal & Industrial 250.0 175.0 75,
X Gulf of Finland Rugsie Sl L) ) Nk [ & Industrial 159.0 33.9 125.1 thd
X Gulf of Finiand Russia St. Petersburg {Suburban) | Municipal N ; = o e o
Gulf of Fintand Rusgsia St. Petersburg Phosphercus Remova
BALTIC SEA - JOINT COMPREHENSIVE BEPORT ; | ;
Environmental Action Programme | | : l
TABLE 3 -- SUMMARY OF PRELIMINARY COSTS AT HOT SPOTS BY STUDY AREA }
Priority LOCATION NAME TYPE TOTAL INVESTMENT COST OPERATING
Hot Spots ' Country Site cosT For. Locsl COST
" Million Million Mitlion Mitfion
ECU ECU ECU ECUSYEAR
| Gulf of Finlend Russia St. Petersburg Industry (Metal Plating) 203.3 43,1 180.2 tbd
f Guif of Finland Russia St. Petersburg Hazardous Waste 148.4 70.5 77.9 tbd
X Gulf of Fintand Russia Si. Petersburg Region Large Livestock Ferms 93.3 37.0 56.3 tbd
X Gulf of Finlang Eatonia Narve Power Plants (O Shale} 1,071.4 2321 839.3 thd
Guif of Finland Estonia Kohtle Jarve Area Municipal & Industrial 120.4 54,5 85.9 thd
Gulf of Finland Estonia Kehra Industry {(Pulp & Paper) 5.9 3.2 2.7 thg
X Gulf of Finland Estonia Tallinn Municipal & Industrial 93.8 17.8 75.8 thd
Gulf of Finland Estonia Tallinn Industry (Pulp & Paper) 2.9 1.8 1.1 tbd
}7 Gulf of Finland Estonia Gulf of Finland Agricultural Runoff Programme 85.0 5.0 60.0 thd
WESTERN ESTONLAR COAST
Estonian Coast Estonia Haapsalu Municipal & ndustriat 25.0 13.0 12.0 1.0
X Estonian Coast Estonia i Matsalu Bay Managemeant Programme 30.0 5.0 25.0 C.A
{ GULF OF RIGA/DAUGAVA RIVER BASIN
X { Gulf of Riga f Estonie Pérnu [Municipel & Industrial 18.0 14.0 4.0 2.1
Gulf of Riga ! Estonia Paide Municipal & Industrial 4,1 1.5 2.8 1.0
] Gulf of Riga Estonia Vohma Meat Combine Industry 3.7 1.4 2.3 0.2
f Gulf of Riga Estonia Guif of Riga Agricultural Runoff Progremme 105.0 11.0 84.0 thd
X { Gulf of Riga Estonia/lLatvis Gulf of Riga Mgt Management Programme 20,0 5.0 18.0 thd
X Guif of Riga Latvia Sloka industry (Pulp & Paper} 72,0 72.0 0.0 thd
X Gulf of Riga Latvia Latbiofarm Industry {(Pharmaceutical) 18.0 18.0 0.0 ibd
X Gulf of Riga Latvia Agriculture / Livestock Agricultural Runoff Programme 2000 20.0 180.0 tbd
X Gulf of Riga Lithuenia Siauliai’ Municipal & Industrial 25.0 10.0 15.0 1.5
X Deaugsava RB L.atvia Riga (WWTP Phease i) Municipal & Indusirial 8258 20.0 12.5 tbd1
Daugava RS Latvia VEF Plant (Riga} Industry {(Metalg) thd tbd tbd thd]
Daugave RB Latvia RER Plant (Rigs) Industry (Metals) thd thd tbd, thd
Daugava RB Lawvia Riga Industry { Various) thd thd tbd’ tbd}
X Daugava RB Latvia Daugavpils iMunicipal & Industria!. 33.8 31.0 7.8 thd
Daugava RB Belarus to bs determined to be determined thd thd thd tbd
................... - D et PN - “
LATVIAN COAST |
X Latvian Coast Latvia | Liepaja { 2 ) Municipal & Industrial 25.0 15.0] 10.0 thd
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TABLE 3 -- SUMMARY OF PRELIMINARY COSTS AT HOT SPOTS BY STUDY AREA 1 E
S— *
OTILY LCCATION NAME TYPE TOTAL INVESTMENT COST OPERATING
iHot Spots | Country Site CosT For. Local COsT
;' Miflion Million Mitlion Nillion
j ECU ECU ECU ECU/YEAR
NEMUNAS RIVER BASIN
X Namunas RB Russia Sovetsk Industry {Pulp & Paper} 3.5 2.5 1.0 0.4
X Nemunas RB Russia Neman Industry (Pulp & Paper) 4.7 3.2 15 0.5
X Nermunas RB Lithuania Kaunas Municipal & Industrial 85.0 36.0 50.0 5.0
Nemunas RB Lithuania Amalg Azotaz Industey (Fertilizer) 35.0 35.0 0.0 ibd
Nemunas RB Lithuania Kedainiai Municipal & industriat 6.0 2.4 3.6 1.0
Namunas RB Lithuania Kedainiai Industry {Chemicsls} tbd thd thd tod
MNermunas RB Lithuania Panevezys Municipal & {ndustrial 8.0 2.4 38 4.0
Nernunas RB Lithuania Panevezys Industry {Food)
o Nemunas RB Lithuania Marijampole Municipal & Industria 25.0 1C.0 18.0 1.5
- Nernunas RB Lithuania Alytus Municipal & Industrial 13.0 5.0 8.0 2.0
X Nemunas RB Lithuania Vilnius [ Grigiskes Municipal & Industrial 45.0 21.0 240 6.0
X Nemunas RB Lithuania Agricuiture f Livestock Agricultural Runoff Programme 200.0 20.0 180.0 tbd
Nemunas RB Belarus Grodno Municipal & Industrial thd thd tbd tbd
LITHUANIAN COAST
Lith. Coast Lithuania Mazeikiai Oit Refinery / Marine. Terminsi tbd thd thd thd
X Lith. Coast Lithuania Klaipeda Municipal & Industrial 27.0 11.0 18.0 2.5
Lith. Coast Lithusania Cardboard Factory Industry {Paper} 20.0 18.0 11.0 Q0.8
Lith, Coast Lithuania Palanga Municipal tbd ibd tbd thd
_
LITHUANIAN/KALININGRAD COAST ‘
X Lith/Kai Coast Lith/Russia Kurgiu Lagoon Manegement Programme 20.0 10.0 20.0 thd
KALININGRAD
X Kaliningrad Russia Katliningrad Municipal & Industrial 50.0 20.0 30.0 4.0
Kaliningrad Russia Pulp & Paper No 1 Industry (Pulp & Paper) 1.5 1.0 0.5 tbd
Kaliningrad Russia Pulp & Paper No 2 (4 ) Industry {Pulp & Paper) 182.0 152.0 30.0 thd
Kaliningrad Russia Kaliningrad Hazardous Waste 12,5 5.0 7.5 4.0
Kaliningrad Russia i Qit Bunkering Station Industry tbd thd tbd thd
Kafiningrad Russia Agriculture | Livestock Agricultural Runoff Programme 40,0 B.0 35.0 thd
i ] T TR
— — ; 1
' covironmental Action Programme :
TABLE 3 -- ‘
: SUMMARY OF PRELIMINARY COSTS AT HOT SPOTS BY STUDY AREA
Priority | LOCATION
i ' NAME
Hot Spots Country — TYPe TOTAL INVESTMENT COST OPERATING
cosT For. Locat COST
Milfion Milfion Million Million
KALININGRAD/POLISH COAST ECY Ecu ECU ECU/YEAR
i3 Kal/Poi Coast Russis/Poland i
Vistula Lagoo
goon Management Programme 20.0 50 B0 prove
VISTULA RIVER BASIN/BALTIC COAST OF POLAND (5 )
X Baltic Coast ! Poland [ :
r i Kozalin Municipal & Industrial
X Baitic Coest - P ustria 4.3
g f S2lio Coest Eo:and Gdynia - Debogorze Municipal & industrial 27.0 j?é 2.0 2:5
: - oland Gdanek - Wschod Municipal & Industrial 122.0 ' &2 4.}
Vistula Poland Swrioa - 41.c £88.0 72
3 o = iecie Industry {Pulp & Paper) 13.0 5,7 7.3
: oland Bydgoszer - Fordon Municipal & Industrial 457 7 - . 1.0
o ~Vistula Poland Bydgoszez - Kapusciska [ndust i : 4.8 28,1 2.1
P X - ry {Chemical} 75.0
Vistula Poland T .. 22.0 53.0 2,5
% Vistils Py orun Municipal & Industrist 95.0 27.7 67.3 :
! olan Wioclawek Municipal & Industriat 3T E T - 7.3
Vistula Poland Warsaw - Czajka Munici 4 ; 4 20.1 t5
X - unicipal & Industrial 76.0 21.0 el
Vistula | Poland Wargaw - Sigkierk . - . 55.0 4.7
iy aw - Siakierki Municipal & Industrial 119.0 380 530
is - . . .
! ula Poland Wargaw - Pancerz Municipal & Industrial 232.0 78.0 5.6
Vistula Poland Lublin - Haid . 157.0 11.6
% : - BJIOwW Municipal & Industrial 18.0 -
] Vistuis Pofand Krakow - P| = - : 0 11.0 5.2
¥ : : aBZOW Municipal & industrial 95.0
Vistula Poland Krakow - Kui - d . 32.0 83.0 5B
% Ve = ow - Kujawy Municipai & industrial 100.0 37.0 59.0 -
= oland Katowice -East {6 ) Municipal & Industrial 163.0 50'0 103'0 54
| lxstu!a Potand Jaworzno Organico Azot Industry (Chemical} 1.7 0-8 : '1 230
E “:r/fstu:a Poland Zgierz - Boruta Dyestuffs  |Industry {Chemical) v 1 -4 2.1 0.1
fstu a Poland Oswiecim - ZCHO Chem. Industry (Chemical) 168 os 9'9 0.3
V.:s:ula Poland Zaoklady Gorniczo Industry (Matals) — 2- . thd
Viswila Balarug Br s R : .8 4.2 1.¢
. est Muricipal & industrist 31.0
X Vistula Ukraine Lvoy NManiol : : 11.0 20.0 4.2
X ; Vit i i unicipal & Industrial 214.0 510
Isila Poland Agriculture / L k H - 133.0 6.5
i y» g ivastoc Agricuftural Runoff Programme 1,300.0 1.150.0 150.0
istula Poland Uppet Basin {7) Salt Control d T - tod
® thd tbd thd
ODER / ODRA RIVER BASIN [ 6 ) f
X Oder ] Od . — ?
2 = ra Felend Szezecin Municipal & Industrial 83.6 [ |
L der | Odra Polend Szczeci : 18.7 66.9] 8.7
cin Industry (Fert,Food, P&F) 13.6 5 :
Oder | Cdra Polend P " - 7 10.8 1.0
oznan Municipal & Industrial 128.8
X Oder / Odra Potand Lodz Municipa! & industrial . 25.8 103.0 103
L. re 202.8 40.6 162.3) 762
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TABLE 3 -- SUMMARY OF PRELIMINARY COSTS AT HOT SPOTS BY STUDY AREA
— 1 NAME TYPE TOTAL INVESTMENT COST OPERATING
Pricrity LOCATION COST For Local cosT
- - Site - - "
Hot Spots Country ilon o Mitlions Miltion
ECU ECU ECU ECUIYEAR
. ~ . 28.8 7.8 31.0 3.1
Oder / 9dra Foland Zsel'ona e ?Azziilrpa(lN&-lFl::i ;itr;zlod) 108.0 44.0 64.0 tbd
% Oder [ Odra Poland Legnica-Glogow L f’ ‘Y ™ c; t'ri ; 149.7 29.9 119.8 12.0
Oder / Odra Poland Wroclaw Municipa oh - ‘;—'B :T xtilas) 18.6 3.8 15.7 1.4
. , Textilas : .
Oder | Cdra Poland Wroclaw Industry B_': O)D 0.8 0.2 0.8 G.1
Oder [ Odra Poland Ubocz - Luban Industry (Fert} !zer o8 0.2 0.8 C.1
Oder [ Odra Poland Boleslewiec lndu?t_ry {Fertilizer} . SiE 555 TEE & 56
Cder / Odra Potand Katowice-West Municipel & Industrial - T8 =5 08
. Cder / Qdra Potand Katowice-West industry {Coke,Sid,Fart) 2.8 15'7 555 53
X SH Ostrava Municipal & Industrial 78.8 . 35
X Qder / Odra ceR Industry (Chem,P&P, stc.) 35.0 7.0 280 .
N a L Oder / Odra CoFR oo e Sait Control — tbd tbd thd tbd
: o
o Oder / Odra CSFR{Poland Upper Basin (7)) alt Contr ; 480.0 tod
X OdZ: { Qdra Poland Agriculture f Livestock Agricultural Runoff Programme 523(()} 52 g 55 o
X Oder [ Odra Poland/Germany Qdrs Lagoon mgt Management Programme A
ARKONA BASIN 45.0 thd
: i i Industrial 45.0
Arkona Basin Germany Greifewld Munfcfpﬂl z 1ndust igl 40.0 40.0 thd
Arkone Basin Germany Neubrandenburg Mumcma: & 3ndustri8; 30.0 20.0 tbd
ici stria d
Arkona Basin Germany Stralsund - Mun‘u::fpa Y lndu tr: | 25.0 26.0 tbd
Arkona Basin Germany Stavenhagen - Melohin MUS’.HCEPEE : Uﬂ;: m tbd thdj tbd
Arkona Basin Germany Agriculturs Agriculturel Runoff Programme
EELT SEA 60.0 tbd
» ioi industrial 60.0 :
Belt Sea Germany Labeck . Mumc‘pﬂ: Z |ndust ial 50.0 80.0 tbd
: ici ustriz .
Belt Sea | ___Germany e Mummpal & 1nd trf 1 100.0 100.0 tbd
ici ug .
Belt Sea Gormany Rostock e - 40.0 40.0 wbd
Belt Sea Denmark Agriculture { 8) Agricultural Runoff Programme : 1
THE SOUND 2125 18,3 |
" 2125 |
The Sound Danmark Copenhagen Mur-ucnpa! i p m 20.0 29.9 o X
S— Th Sound Denmark Agriculture { 8) Aer.ncuhural Runoff Programme 10'0 100 120 |
T T The Sound Swaden Agricuiture Agricultural Runoff Pragramme -

10 BEA - JOINT COMPREHT HSIVE REFPORT ; |
Environmental Action Programme | i '1 E ‘ |
TABLE 3 -- SUMMARY OF PRELIMINARY COSTS AT HOT SPOTS BY STUDY AREA [ l

Priorit EL LOCATI (F |
o S\/Ot i ATION [ NAME TYPE TOTAL INVESTMENT CcosT OPERATING
pots i : ii Country Site | cost For. Local cost
l ; l i Million Million Million Miflion
’ ECU ECU £CU | EcUivear
| KATTEGAT j f;
f Géta Alv River | Swed
; i weden Skoghall Industry {Pulp & Paper} 40.0 1 40.0 tbd
Kattegat [ Sweden Géteborg Municipal 50.0 50.0 tbd
Katteget f Swaden Agriculture Agricultural Runoft Programme 10.0 1.0 9.0
Kattegat i Denmark Agriculture { 8 } Agricultural Runoff Programmes 40.0 40.0 tbd
1 ! { |
| swepisH coasT ! | g f
Swedish Coast 1 Sweader; iG] E
E‘j v i wade ! Stackholm Muricipal 250.0 , 250.01 thd
i
BORNHOLM BASIN
oo | ] , | |
ornholm Basin ! Sweden Nymdlila f!ndustty {Pulp & Pager) 14.0 J 14.0] tbd
! Bornholm Basin | Sweden Agriculture Agricultural Runoff Programme 5.0 f 5.0 5.0
| .
Notes | ij
] .
| Figures in the table should be considered as preliminary estimates., f E
{ TBD = To be determined. [ l [
. —
] NA = Not availabis f I i [
(1) i Figures provided by Sweden incida axpendituras made sfrer 7980,
{2 E figures provided for agricutturst rupoff programmes should be considered as preliminary and subject to modification in the future. J
(3) | Cost estimates 8re based on professional fedgement and require further evakration. |
(4 | Facility is proposed for complete reconstruction. s f
{5) inr quality menagement programimnes for Pofand #nd the CSFR are not inchided in the table as they are being adressed by other ¢
{6} Cost estimata does not inctude industriat Pre-treatment costs which would be significant.
~ M(__Z_)%* Frgures for saft conzrgl programmes will ba sddsd upon completion of studies of controf afternatives
Some proposals would require up to 1.0 billion ECU in investmant costs. i f
{8 ) The estimated tora-l cost for the control of agricultural runoff in Denmark for both the Baltle Sea and North Ses catchment areas is 100 million
f The figures provided will require sdfstment .
e e | DFTTEE PROVIGE WAl require
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Figure 2  Map of the Point Source Pollution "Hot Spots"
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B. THE PRE-FEASIBILITY STUDIES

St. Petersburg, St. Petershurg region, Karelia
and Estonia

Country: Russia and Estonia

Executing Agency: Nordic Investment Bank (NIR)
Financed: Finland

Consultants: Plancenter Ltd, IVO International,
Vesi-Hydro Consulting 1.td, Enviro Data Ltd,
Qutokumpu EcoEnergy Litd

Status: Synthesis Report, September 1991
Western Coast of Estonia

Country: Estonia

Executing Agencies: Nordic Investment Bank
(NIB) and World Bank (WB)

Financed: Finland and Sweden

Consultants: Plancenter Ltd, Swedish
Environmental Research Institute (IVL) and
Institute of Ecology and Marine Research (Estonia)

Status: Synthesis Report, August 1992
Technical Report, August 1992

Supplemental Environmental studies in Estonia,
August 1992

The Gulf of Riga and the Daugava River Basin

Country: Latvia

Executing Agency: Nordic Investment Bank (NIB)
Financed: Denmark and Sweden

Consultants: Carl Bro a/s in cooperation with
Latvian Republic Environmental Protection
Committee (LREPC), Swedish Developiment
Consulting Partners (SDCP), Swedish
Environmental Research Institute (IVL) and
Swedish Meteorological and Hydrological Institute
(SMHTI)

Status: Synthesis Report, June 1992
Technical Report, June 1992

Lithuanian Coast and the Nemunas River Basin

Country: Lithuania (and Russia, Poland, Belarus)
Executing Agency: Nordic Investment Bank (NIB)
Financed: Denmark and Sweden
Consultants: X-Konsult, I. Kriiger, AF-IPK,
Rambell & Hannemann .
Status: Synthesis Report; May 1992
Technical Report, May 1992
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Kaliningrad Region and the Pregel River Basin

Country: Russia (and Peland)

Executing Agencies: Nordic Investment Bank
{NIB) and European Bank for Reconstruction and
Development (EBRD)

Financed: Nordic Project Fund (NOPEF) and
Norwegian Trust Fund at the EBRD

Consultants: Norconsult in joint venture with
Jaakko Pdyry

Status: Synthesis Report, April 1992
Technical Report, April 1992

Vistula River Basin and Baltic Ceast of Poland

Country: Poland

Executing Agency: World Bank
Financed: Denmark and Sweden
Consultants: Sweco, Cowiconsult, VKI,
Hydroprojekt, Stolica

Status: Part I, Synthesis Report, November 1992
Technical Reports (PartllA and 1IB), November
1992

Oder/Odra River Basin

Countries: Czech and Slovak Federal Republic,
Germany and Poland

Executing Agency: European Investment Bank
(EIB)

Financed: Commission of European Communities
(CEC)

Consultant: BCEOM

Status: Synthesis Report, April 1992

Executive Summary & Summary of contents in
Polish, Czech, Slovak and German, April 1992
Technical Report 1, Point Pollution Sources -
Industries, April 1992

Technical Report 2, Point Pollution Sources -
Municipalities, April 1992

Technical Report 3, Non Point Pollution Sources,
April 1992

Technical Report 4, Institutional and
Environmental Impact Assessment, April 1992

North German Baltic coast

Country: Germany

Executing Agency: Federal Environmental Agency
Financed: Germany '

Consultant: Lahmeyer International GmbH,
Frankfurt a.M., Germany

Status: Final Report, February 1993
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Plotted ot EDC,

. STPETERSBURG, STPETERSBURG
REGION, KARELIA AND ESTONIA

2, WESTERN COAST OF ESTONIA

3. THE GULF OF RIGA AND DAUGAVA
RIVER BASIN '

4, UTHUANIAN COAST AND THE
NEMUNAS RIVER BASIN

6. KALININGRAD REGION AND
THE PREGEL RIVER BASIN

6. VISTULA RIVER BASIN AND BALTIC
COAST OF POLAND

7. ODER/ODRA RIVER BASIN
8. NORTH GERMAN BALTIC COAST

Figure 3

Helsinki for HELCOM TF 18 Jun 93

Areas of the pre-feasibility studies established by the HELCOM ad

hoc high level Task Force
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: ION,
ENVIRONMENTAL PRIORITY ACTION PROGRAMME FOR LENINGRAD, LENINGRAD REG

KARELIA AND ESTONIA

EXECUTIVE SUMMARY

"The Finnish Government has drawn up a plan of action qoncernmg co;io;;exi;
ation in the near future with Eastern Euro;_)ean countries. 'C.ovo_peiz 0 i
the field of environmental protection occupies a cen:cral position in i gﬁor;
In connection with the plan, an Environmfsntal Rew‘ew and Pr:o::1t¥1 wtion
Programme for Leningrad, Leningrad region, Karelia and Estoqxa asasures
made to determine the main environmental problems and the main me

to reduce them,

A consortium of five Finnish consulting companies was cl'wsen to ca:’ry_ :)_u;
the task. The work itself was done in close cp—opqrgtxon with the aqt ori 1:-; t
and establishments in target areas, the Finnish Mxmsgry of the Envg%rgment
and the Finnish consultant group. Th.e co—operatxgn between- i ?:b-
parties began with seminars held in Leningrad, Kar_el:a and Eftomg mts oo
ruary 1991. The selection of the mosf urgent environmenta prorf;elc;' as
done in the negotiations held in Leningrad, Petrozavodsk and Tallinn
mid-March, 1991. The results of the work were presented to the targef area
authorities in a seminar held in Espoo in the end of May.

The work was done in two stages. The f irst stage ) began in Ja.nugry anc_i
ended in mid-March. As a result of the first stage, sixteen top priority prod
jects for the environmental action programme were.chosen. In (tjhe se::l?;e
stage two combined acquaintance and negotiation trips wer; ma ft_a t(r)n these
targets. The pre-feasibility studies have been based on the in i(ir' tion
obtained in these trips. A synthesis report. was prer?ared base:d onft e mth&r
mation gathered from these studies and mi‘ormahor} corpplled rom (;‘ or
sources. In addition to the evaluation of the present s'ntuation, a comprehe -
sive programme for the improvement of the environmental situation

presented.

The environmental priority action programme will be a part of.the w0r]11<. tﬁ
carry out the joint comprehensive programme for the whole Ba}ltic Sga \.vt ic 5:5
was agreed to be done in the Baltic Sea Cont"er_enc_:e of the: prime ministers,
held in Ronneby, Sweden in September 1990. Similar studies t(? thls‘p;ortlktly
action programme will be done in all Eastern European countries wit (:in he
catchment area of the Baltic Sea. After all these studies are _cc_;mp}ete u, the ii:
joint comprehensive programme will be prepared and ratified in all the

countries within the catchment area of the Baltic Sea.

Present environmental status in the target areas

Air poliution

Big industrial enterprises and power plants are [ocat_ed- in the targe{ are.as}‘ :‘
Their atmospheric emissions are very great. These emissions, gombmed with
traffic emissions have already caused negative health effects in many of the ;

target areas.

The main part of the sulphur dioxide emissions generated in Lem_ngrad and
Leningrad region originates from thermal and electric powar stations. Most
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of the city stations (70 %) have gone over to natural gas, whereas only 17 %
of the stations in the region have so far done s0. In the next couple of years
the use of natural gas will increase also in Leningrad region.

The major atmospheric emission sources in Karelia are the pulp and paper
and the mining industry., Almost 40 % of the total sulphur dioxide emissions
originate from the Kostamuksha mining combine. Other notable sources of
sulphur dioxide emissions are the big pulp and paper mills. The atmospheric
emissions of the Nadvoitsy aluminum plant have an effect on the health of

local people: up to 90 % of children in Nadvoitsy have been found to suffer
from fluorosis.

The greatest sources of atmospheric emissions in Estonia are caused by the
two big power plants located nearby Narva town. These plants use oil shale
as fuel. The sulphur dioxide emissions of these plants are responsible for
about 75 % of the total sulphur dioxide emissions in Estonia.

Due to the areal wind directions the biggest transborder environmental
effects are mainly directed towards Finland. In parts of southern Finland the
emissions of the Narva power plants are responsible for 10-20 % of the total

“sulphur deposition. Correspondingly, 20-30 % of the total sulphur deposition

in eastern Finland originates from Kostamuksha. Local effects are even
greater. Nitrogen emissions from the target areas account for 10-30 % of the

total oxidized nitrogen and 20-50 % of the total reduced nitrogen deposition
figures in Finland.

Water pollution

The Gulf of Finland is one of the most polluted areas in the Baltic Sea. An
estimated amount of 25 % of the total phosphorus point-source load is dis-

charged into the Gulf of Finland, which occupies only about 7 % of the total
Baltic Sea area.

The contribution of non-point load to the total load has been estimated to
be about 50 %. The city of Leningrad is the biggest point-source loader in
the Gulf of Finland. At the moment its waste water load is equivalent to
about 40 % of the total BOD; point-source load and about 50 % of the total
phosphorus point-source load discharged to the Guif of Finland. The bigpest
problems related to waste water treatment in Leningrad are insufficient pre-
treatment of industrial waste waters, straight discharging of about two mil-
lion people’s waste waters into the recipient, and insufficient capacities and
nutrient removal rates at the central and suburban waste water treatment
plants. The discharge of the untreated waste waters of about two million
peaple is partially due to straight discharge sewers (about 40 %)}, and partial~
ly due to insufficient treatment capacity and bypasses (about 60 %).

The present point-source load of Estonia is equivalent to about 35 % of the
total BOD; point-source load and about 10 % of the total phosphorus point-
source load discharged to the Guif of Finland, The city of Tallinn is respon-
sible for about a third of these figures. Other notable Estonian water
polluters are the industry of Kohtia-Jarve and Narva areas.

The waste water load of Karelia is directed to Lake Ladoga and Lake Onega.
Lake Ladoga obviously suffers from cutrophication which is due to the
phosphorus load that has increased 2.7 times since the beginning of the
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1960s. This load clearly exceeds the natural tolerance of the lake. The biggest
polluters of Lake Ladoga are the industrial enterprises located at the
shoreline and the non-point load of agriculture.

i ituati is still mostly good but some of
The environmental situation of Lake Onega 15 ‘stx . :
its bays are obviously suffering from eutrophication. The biggest poliuters
of Lake Onega are the town of Petrozavodsk and the pulp and paper mill of
Kondopoga.

Waste management

The biggest problems of waste management in tpe target areas are related to
the management of municipal and industrial solid wastes, hazardous wastes,
waste water sludges and livestock farming wastes.

In Leningrad and Leningrad region all the problems mentioned above are
current, Still the biggest problems are related to the management of hazard-
ous and livestock farming wastes. Nowadays the ha:zardous wastes of the area
are collected to a separate land fill site which will be full in a couple of
years, No replacement for this depositing site has been found. Th_e bxgges:‘
problem related to livestock farming wastes is the treatfnent and d:sposalg
the wastes generated in six great piggefies. The waste is removed from the
piggeries by means of water, thus creating a problem related to :«vaste wateé
treatment, sludge dewatering and disposal. The load of the partia“ily treate
waste waters is equivalent to a load of untreated vgaste waters ot about 1.5
million people. These waste waters are 'nof all' dls?hgrge.d straight to the
recipient, but are mainly stored or utilized in field irrigation.

The problems of waste management in Karelia are related to the rpunicip_al
wastes of the town of Petrozavodsk, solid wastes of the great industrial
plants, waste water sludges and hazardous wastes. Thfa manage.ment ot: a'.ll
these wastes is insufficient. Hazardous wastes are co~disposed with munici-
pal wastes at land fills.

The problems of waste management in Estonia are related tp poot and par-
tially illegal land fill sites, hazardous wastes and 'ash mountains generated by
the oil shale industry and power plants. The drainage of these targets has an
effect on the Gulf of Finland, too.

Present environmental administration, legislation and environmental programmes

The present environmental administration is going throug?r a period gf con-
stant changes in each of the target areas. The overlapping of duties and
fields of responsibility of different organizations can be.seen as a common
feature. This also has an effect on the control of the environment, which is

furthermore hampered by old-fashioned control equipment and the lack of

transport vehicles.

Environmental legislation regarding Leningrad, Leningrad region and Ka-

relia is mostly drawn up by the Russian federation. Also the all-union
environmental laws are valid if the Russian federation has approved them. |

In Estonia preparation of laws is done independently and the all-union laws

are not valid.
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Each target area has its own environmental protection programme. In these
programmes, insufficient or over—optimistic_plans for financing the projects
are a common feature, Therefore these projects will not be fulfilled to the
extent they have been proposed. The same applies for the environmental

norms which in most of the cases are too strict to be economically achiev-
able.

Environmental priority action programme

The sixteen targets chosen for the environmental priority action programme
are located in different administrative areas accordingly: eight projects in
Leningrad and Leningrad region, four in Karelia and four in Estonia, The
division into different fields of environmental protection is the following:
two air pollution projects, six water pollution projects, two waste manage-
ment projects and six industrial projects. The environmentai problems of the
industrial projects are related as well to air pollution, as to water poliution
and waste management,

Air pollution projects

‘ The air pollution targets chosen for the environmenta! priority action pro-

gramme are the Narva power plants in Estonia and the Kostamuksha mining
combine, To reduce the environmental effects of Narva power plants, equip-
ping the new boilers (twenty-four units) with desulphurization plants and
replacement of old boilers (eighteen units) is proposed, The proposed project
will reduce the sulphur dioxide emissions altogether by 70-90 % from the
present situation. The total cost estimate of the project is about 6,000 MFIM
of which the share of local financing is about 4,700 MFIM and the share of
foreign currency financing about 1,300 MFIM.,

To reduce the environmental effects of Kostamuksha combine, equipping
of all three iron pellet boilers with desulphurization plants is proposed. The
project proposed will reduce the sulphur dioxide emissions at least by 65 %
from the present situation. The total cost estimate of the project is about 220
MFIM of which the share of local financing is about 80 MFIM and the share
of foreign currency financing about 140 MFIM,

Water pollution projects

Four of the chosen water pollution projects are located in the city of
Leningrad. The other projects are related to the waste water problems of the
city of Tallinn and the town of Petrozavodsk. Leningrad waste water pro-
jects are: intensifying the pre-treatment of waste waters in the plating indu-
stry, cornection of the straight discharging sewers to the coliectors of the
treatment plants, implementation of phosphorus removal in the central waste

water treatment plants and construction of suburban waste water treatment
plants.

The waste waters of about 300 plating industry plants of Leningrad hamper
the functioning of the waste water treatment plants and worsen the quality
of the sludge in such a way that it cannot be utilized in agriculture. Also the
discharge of toxic substances into the recipient plays a significant role. In

ithis project equipping of 119 factories with pre-treatment units, internal

process modifications to reduce the water consumption and concentration of
plating industry into two complexes are proposed. The total cost estimate of
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the project is about 1,140 MFIM of which the share of 1ocgi financing is
about 900 MFIM and the share of foreign currency financing about 240
MFIM,

At the moment Leningrad city has 478 discharging sewers ti)af discharg.e
waste waters of about one miltion people untreated into the recipient. In this
project about half of these sewers are proposed to be copnected to the tun-
nels leading to the central treatment plants. Implementation of the proposed
project reduces the phosphorus load of Le'ning.rad by almost .20 % and
BOD;-load by about 25 % from the present situation, Correspondingly, the
total phosphorus and BOD; point-source loads dxscharg§d to the Guif of
Fintand will be reduced by almost 10 % from the present situation. The total
cost estimate of the project is about 830 MFIM of w.fhich the share_of‘ lo_cal
financing is about 650 MFIM and the share of foreign currency financing
about 180 MFIM.

Nutrient removal rates at present central treatment plants are relatively low.
Therefore especialiy the phosphorus load is sigpif ican.t to the .Gulf. of
Finland. Intensifying phosphorus removal by biochemical or biological
methods is proposed, The method to be implemented will be chosex} accord-
ing to plant-scale experiments. Implementation of the proposed project along
with the increment of the treatment capacities of the central plants as a part
of the local environmental programme will reduce the phosphorqs load of
Leningrad by about 40 % from the present situation. Correspgndmgly., the
total phosphorus point-source load discharged to the Guif of leanc} will be
reduced by about 20 % from the present situation, The tota} cost _est:omate of
the project is about 210 MFIM of which the share of local financing is about
140 MFIM and the share of foreign currency f inancing about 70 MFIM.

Waste water treatment at the four suburbs of Leningrad is insufficient. Con.—
struction of two new plants and enlargement of two present plant-s is
proposed. Enlargement of the sewer system is also included in the project.
Implementation of the proposed project reduces the phosphorus 1oa‘d of the
suburbs by about 60 % from the present situation. The tota! cost_esh;nate of
the project is about 890 MFIM of which the share of local financing is about
700 MFIM and the share of foreign currency financing about 190 MFIM.

At the moment the city of Tallinn has a chemical waste water treatment
plant that is planned to be extended into a biological plant by the year 1?98.
Bad condition of the sewer system and pumping stations causes bypassqs into
the recipient. Construction of waste water treatment plant and rengvat:on of
the sewer system and pumping stations is proposed. Imple@entahon of the
proposed project reduces the BODg-load to the Gulf of lean(:j by 80 %
from the present situation. Correspondingly, the total BOD; point-source
foad discharged to the Gulf of Finland will be reduced by almost 10 % from
the present situation. The total cost estimate of the project is about

595 MFIM of which the share of local financing is about 425 MFIM and the

share of foreign currency {inancing about 100 MFIM.

The town of Petrozavodsk has a biological waste water treatment plant at the =
moment, the capacity of which is insufficient for the treatment of all the
waste waters. Additional problems are caused by the insufficient treatment
of industrial waste waters and low nutrient removal rates at the waste water .
treatment plant. Increment in capacity and implementation of phospho‘rus
removal at the plant are proposed. Other proposals include actions regarding 5'?;
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sludge treatment and pre-treatment of industrial waste waters. Implementa-
tion of the proposed project reduces the BOD;~load by about 30 % and
phosphorus load by about 80 % from the present situation. The total cost
estimate of the project is about 95 MFIM of which the share of local financ-

ing is about 85 MFIM and the share of foreign currency financing about 10
MFIM.,

Waste management projects

For the collection and treatment of hazardous wastes in Leningrad and
Leningrad region a project for the implementation of waste collection system
and construction of pre-storage, physical-chemical treatment, incineration
plant and special land fill facilities is proposed. Renovation of the present
land fill site in such a manner that no environmental pollution is caused is
included in the project proposal, Implementation of the project prevents the
discharge of hazardous wastes into the recipient, thus preventing an ecologi-
cal catastrophe. The total cost estimate of the project is about 830 MFIM of
which the share of local financing is about 435 MFIM and the share of
foreign currency financing about 395 MFIM.

" Problems caused by livestock farming wastes of Leningrad region are related

to the treatment of the water used in manure removal process, sludge
dewatering and disposal. Construction of four waste water treatment plants,
implementation of nutrient removal and siudge treatment are proposed. The
implementation of the project will reduce the present waste water load by
over 90 %. The total cost estimate of the project is about 520 MFIM of

which the share of local financing is about 310 MFIM and the share of
foreign currency financing is about 216 MFIM,

Industrial projects

The six industrial targets chosen for the environmental action programme
are: (1) Svetogorsk pulp and paper mil! located right by the Finnish border,
(2) Syasstroy pulp and paper mill and Volkhov aluminium factory located by
Lake Ladoga, (3) Segezha pulp and paper mill and Nadvoitsy aluminium
factory located by Lake Vyg in Karelia, (4) Pitkyaranta pulp and paper mill
located by Lake Ladoga, (5) Tallinn and Xehra pulp and paper mills focated

close to the city of Tallinn and (6) the Kohtla-Jirve industrial plants located
by the Gulf of Finland.

The environmental problems of Svefogorsk pulp and paper mill are mostly
related to atmospheric emissions which, due to the close location to the
Finnish border, have also influence on the air quality in Finland. The sul-
phur dioxide emissions are proposed to be reduced by mainly process tech-
nology measures but also external measures are included. In addition the
plant will convert from oil to natural gas. Implementation of the project
reduces sulphur dioxide emissions by 60-75 % from the present situation.
The total cost estimate of the project is about 440 MEFIM of which the share

of local financing is about 90 MFIM and the share of foreign currency fina-
ncing about 350 MFIM,

The environmental problems of Syasstroy pulp and paper mill are mostly

‘related to both atmospheric and waste water emissions. These problems are

proposed to be reduced mainly by process technology measures and by inte-
nsified waste water treatment. Implementation of the project reduces waste
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water load by 35 % and sulphur dioxide emissions by 55 % from the present
situation. The total cost estimate of the project is about 180 MFIM of which
the share of local financing is about 100 MFIM and the share of foreign
currency financing about 80 MFIM.

The environmental problems of Volkhov aluminium factory are mostly
related to atmospheric and waste water emissions. In addition a 15 Mm?
mountain of phosphorus gypsum is located close to the plant. The
environmental problems of the plant are proposed to be reduced mainly by
process technology measures, by purchasing electrofilters and by construct-
ing a waste water treatment plant, Implementation of the project reduces
sulphur dioxide emissions by about 60 % and organic load of the waste
waters by about 40 % from the present situation. The total cost estimate of
the project is about 15 MFIM of which the share of local financing is about
11 MFIM and the share of foreign currency financing about 4 MFIM,

The environmental problems of Segezha pulp and paper mill are mostly
related to air and waste water emissions. The environmental problems of the
mill are proposed to be reduced mainly by process technology measures, by
purchasing electrofilters and by constructing a tertiary treatment unit for the
waste water treatment plant. Implementation of the project reduces sulphur
dioxide emissions by about 60 % and organic load of the waste waters by
about 70 % from the present situation. The total cost estimate of the project
is about 1,310 MFIM of which the share of local financing is about
270 MFIM and the share of foreign currency financing about 1,040 MFIM.

The environmental problems of Nadvoltsy aluminium factory are mostly
related to atmospheric emissions, The factory is at the moment in process of
installing of new flue gas scrubbers, thus reducing total atmospheric
emissions by about 30 % but in order to comply with western standards
construction of a new smelter is required. This is included in the proposed
project. The total cost estimate of the project is about 600 MFIM which will
all be in foreign currency,

The environmental problems of Pitkyaranta pulp and paper mill are related
to atmospheric and waste water emissions. The environmental problems of
the mill are proposed to be reduced mainly by process technology measures,
by purchasing filters and by intensifying present waste water {reatment.
Implementation of the project reduces sulphur dioxide emissions by about
65 %, dust emissions by about 85 % and organic load of the waste waters by
about 50 % from the present situation. The total cost estimate of the project
is about 180 MFIM of which the share of local financing is about 30 MFIM
and the share of foreign currency financing about {50 MFIM.

The environmental problems of Talling pulp and paper mill are related to
waste water emissions that are proposed to be reduced by purchasing a new
evaporation plant and by intensifying the waste water filtration plant. Impl-
ementation of the project reduces the organic load of the waste waters by
about 75 % and suspended solids load by about 85 % from the present situ-
ation. The total cost estimate of the project is about 16 MFIM of whigh the
share of local financing is about 6 MFIM and the share of foreign currency
financing about 10 MFIM.

The eavironmental problems of Kehra pulp and paper mill are related to -

atmospheric emissions. The environmental problems of the mill are proposed
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to be reduced mainly by process technology measures and by purchasing
electrofilters. Implementation of the project reduces the sulphur dioxide
emissions by 65-70 %. The total cost estimate of the project is about
33 MFIM of which the share of local financing is about 15 MFIM and the
share of foreign currency financing is about 18 MFIM,

The area of Kohtla-Jiirve has plenty of polluting industry and about 200,000
mhabitants. Emissions include industrial waste waters containing phenols,
atmospheric emissions, solid industrial wastes and municipal wastes among
other things.

T_he environmental problems of the chemical industrial plant of PO Slantsek-
him are proposed to be reduced by the renovation of the oil shale industrial
plant and by implementing several waste water pre-treatment projects to

allow the present, untreated portion of the waste waters to be led to the areal
waste water treatment plant.

The environmental problems of Kividli chemical industrial plant are pro-
posed to be reduced by purchasing new boilers for the power plant and by

) partiglly replacing oil shale with natural gas. These actions will reduce the
atmospheric emissions by about 80 % from the present situation. Also the
waste water treatment of the plant is proposed to be intensified.

The environmental problems of Pussi mechanical wood production plant are
related to atmospheric and waste water emissions. The plant is converting
from heavy oil to natural gas which will mostly eliminate the atmospheric
emissions, Also the construction of a biological waste water treatment plant
is proposed, thus allowing the treated waste waters to be led to the areal
treatment plant without complications.

The areal waste water treatment plant in which all the waste waters of the
above mentioned industrial plants and communities are treated is overloaded
at the moment. The problem is proposed to be handled by the enlargement
and renovation of the plant. Implementation of the proposed actions will

reduce the load of the treatment plant to the sea by about 90 % in terms of
BOD,.

The environmental problems of Eesti Tsement cement factory at Kunda are
related to atmospheric emissions. The machinery at the plant are proposed

to be renewed, thus decreasing the dust emissions to the level allowed in
norms for the Nordic countries.

The to_tal cost estimate of the Kohtla-Jarve area projects is about 675 MFIM
of which the share of local financing is about 370 MFIM and the share of
foreign currency financing about 305 MFIM.

Friorities of different projects

The‘priorities of different top priority projects has been determined in each
environmental protection field separately, using their cost efficiency (eg.
FIM/reduced BODy t) and environmental effects as the main criteria. Accor-

‘_ ding to this classification the priorities of different ajr pollution projects are
" following:

l. Reduction of the environmental effects of the power plants in Narva

Ministry of the Environment of Finland
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2. Reduction of the environmental effects of Kostamuksha combine

Correspondingly the priorities of different water pollution projects are
following:

1. Implementation of the phosphorus removal at waste water {reatment
plants of the city of Leningrad

2. Connection of the direct discharging sewers to the collectors of the
treatment plants in Leningrad

3. Reduction of the waste water load of the city of Tallinn

4. Reduction of the environmental effects in Kohtla-Jirve district and
Eesti Tsement

5. Construction of suburban waste water treatment piants in Leningrad

6. Reduction of the environmental effects of the town of Petrozavodsk

The project regarding the pre-treatment of plating factory waste waters in
Leningrad cannot be rated with the other waste water projects by any com-
parable parameter, but it is in fact among the three most urgent projects. In
conclusion to the priorities of the waste water projects it can be said that
from the aspect of the whole Guif of Finland and Baltic Sea, all the
Leningrad waste water projects have great significance to a reduction of the
total load.

No comparable parameter was found for the priorities of the waste projects.
However, the harardous waste management project in Leningrad and
Leningrad region can be seen as the most urgent waste management project.

Owing to the great iImportance of technology measures in the reduction of
emissions, the determination of priorities of industrial projects is also an
impossible task, Therefore it has not been done,

Projected benefits of the action programme

The implementation of the environmental action programme takes at least
ten years. The local as well as the transborder effects are significant. The
proposed air pollution projects reduce the sulphur dioxide emissions in
Estonia by about 60 %. Correspondingly the sulphur dioxide emissions of
Karelia are reduced by about 35 %. In addition, in some parts of southern
and eastern Finland the total sulphur depositions can be estimated to
decrease by 10-20 %. Local deérements are even higher.

Waste water poliution projects decrease the total point-source load of the
city of Leningrad in respect of BOD, and phosphorus by about 70 %. The
corresponding figures for Tallinn are 80 % in respect of BODg and 35 % in
respect of phosphorus. The total point-source load discharged to the Gulf of
Finland is reduced by about 35 % in respect of BOD, and by about 45 % in
respect of phosphorus.

The implementation of the waste management projects reduce also the local
load and the load on the Gulf of Finland. In addition, repiacing the present
improper burning of hazardous wastes by modern incineration plant reduces
atmospheric emissions locally and on a larger scale. Qrganization of a haz-
ardous waste collection system has also secondary effects on the operating
condition improvements of the waste water treatment plants.

Synthesis report, Plancenter Ltd 199!
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Financing the action programme

The total cost estimate of the environmental priority action programme is
about 14,7 BFIM of which the share of local financing is about 9.3 BFIM
and the share of foreign currency financing is about 5.4 BFIM. Financing
the priority projects is mostly done by the locals, but all the projects include
also’western deliveries that can be technical consulting, contracting, direct
machinery trade or training. Western deliveries also need western £ inancing
tl.lat is expected to be done by international development banks or other
financing corporations. Paying back loans and giving guarantees will be the

biggest problem when starting an individual project or the whole pro-
gramime,

'I’_he communities have no chance of paying back foreign loans. Selling ser-
vices closely related to tourism (eg. hotels), state f inancing or charging pol-
lution rates of the industrial plants in foreign currency are proposed to
obtain foreign currency for the financing of these projects.

_Almost the only source of foreign currency for the financing of the indus-

trial énvironmental projects are the enterprises themselves. However, there
are problems due to the small return rate of foreign currency income to the
e_nterprises. This makes the amounts of foreign currency at disposat insuffi-
cient for environmental investments, The upcoming economic reforms iay
brmg‘a solution to this problem. A possible participation of foreign business
associates would also bring new chances for financing.

From the regional point of view, it is the city of Leningrad that is in the
most problematic situation, owing to the considerable number of communal
p‘ro;go§ed projects. The foreign currency income of the city is of no
significance and there are no natural resources to organize barter trade,
Therefore it is proposed that a separate f easibility study on the financing of
Leningrad projects is made.

Foreigr} aid can be a part of foreign currency financing. The State of Fin-
la'nd w:!l support these projects up to a certain extent. This support can be
direct financial aid or softening the terms of credit.

Ministry of the Enyironment of Finland
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water have increased. Water from 20--30 % of these wells in the study area show nitrate concentra-
tions above the permitted level of 45 mg NO;~—N/L.

As the majority of local industry is engaged in food-processing connected to agriculture and fish
production, there is no reason 10 expect the area to be polluted by typical heavy industry effluents,

Little information is available on the presence of highly toxic, bio-accumulating compounds,
such as metals, PCBs, DDTs, dioxins, etc. Therefore, this aspect should be further studied.

Alr pollution is a minor problem. According to model calculations for the whole of Estonia the
dipolsit.ion of oxidized sulphur is 1,100-1,800 mg S/m? year and reduced nitrogen 600-800 mg

. w c s . N/m* year.

The objective of the “Pre-Feasibility Study of the Western Coast of Estonia” is to prepare an envi- : . . . .
ronmental priority action programme for the area, as one part in an overall action program for the am ;:nefstegx S%SOLOO!(I)% ::33 %gg-]i%g?ll;dm\;asséa%?fﬂls. Th;gm{u{;l gcncrauonlof ?hd waste
Baltic Sea. The study provides sufficient information for decision makers, concerning state of the (oS, o1 other featment. & Y operated without covers, leachate collection sys-
environment, for financing of the projects described in the study. The primary target is to control !
and reduce the present pollution situation of the Baltic Sea, in line with the Baltic Sea Declaration
from 1990,

In conjunction between the Ministry of Environment, the Nordic Investment Bank, the World
Bank, and the consultant it was decided that agriculture and a list of five hot-spots be given high
priority in the formulation of the priority action programme. The list of hot-spots comprise the fol-

Executive Summary

impact of Pollution

lowing two municipal polintion sources:

¢ Pamu town waste water problems, and

« Haapsalu town waste water problems;

and the following two industrial sources:

¢ Paide Town Waste Water Treatment Plant, and

e Vohma Meat Combine Waste Water Treatment Plant.

In addition the following nature reserve was chosen as a hot-spot:
¢ Matsalu Bay Nature Reserve, including the Kasari river basin.

THE STUDY AREA

The study area covers 15,800 km? of agriculwral lowlands in Western Estonia including the
Estonian archipelago representing 35 % of the total Estonian territory. Western Estonia has a popu-
lation of about 286,000 inhabitants (18 % of the total population of Estonia). About haif of the
population lives in town or settlements,

The main rivers in the study area are the P4rnu, draining 6,300 km? to the Gulf of Riga, and the
Kasari, draining 2,700 km? to the Western Estonian archipelago. Other rivers in the area are of mi-
nor importance and represent a total drainage area of 2,800 kmz,

Annual precipitation in the area varies generally between 650 and 750 mm,

Soils in the region are mainly of limnoglacial origin, e.g. clays, but also sand. Bedrock consists
of ordivicic and silurian limestone,

Agriculture is the dominating branch of industry and occupies about 34 % of the total study area.
A major part of this (60 %) is arable land and the rest (40 %) grassland. Forests cover about 40 %
and wetlands another 20 %. Heavy industry of notable size does not exist in Western Estonia, and
food processing is the main industrial activity. Prmu, Haapsalo and Viljandi have large slaughter-
houses.

STATE OF THE ENVIRONMENT

Western Estonia is characterized by a moderate Ievel of industrial activity—mainly of food-process-
ing character—and a cultural landscape that, notwithstanding the many large agro-industries, has
been little exposed to a truely modern, intensive agriculiure..Considerable environmental disruption
does, however, exist, but is generally restricted to the immediate surroundings of major pollution
sources and the mouths of the larger rivers. '

Being a predominantly agricultural area, it is not surprising to find high levels of nitrogen in the
two main rivers. Phosphorus levels are considerably more moderate. High levels of faccal bacteria
are commeon in many Western Estonian inland and coastal water bodies.

Ground water is the main source of drinking water in Western Estonia. As a result of a change
towards more intensive agriculture over the last decades, the concenirations of nitrate in the ground
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Environmentally based health problems in Estonia can mainly be attributed o inferior water quality
that has lead to restrictions on the recreational use of water bodies and to replacement of certain
polluted local drinking water supplies with non-polluted sources.

Summaries of the impact from the present pollution situation on inland water bodies and coastal
areas is presented in tables below:

Impact of pollution on different uses of inland water bodies.

Use Local effects

Drinking water Surface fresh water resources cannot be used without extensive freatment. High
nitrate concentrations in shaliow wells lead to public health hazards. Deep artesian
gqu;fers used for supplying water are of suitable quality in towns and larger set-

ements.

Bathing Considerable impact from eutrophication and faecal bacteria, especially close to

poliution sources. Many inland waters are not suitable for bathing. Reduced po-
tential for tourism in connection to fresh water systems.

Fishing Fish Kills cceur regularly in many fresh water bodies due to oxygen depletion. Low
commercial potential for fishing in inland waters,

Recreation and The poliution situation, mainly eutrophication, has reduced the potential for rec-

tourism reation and tourism in inland waters.

Impact of pollution on different uses of coastal water bodies.

Use Coastal effects

Bathing Consigieratﬂe impact from eutrophication and faecal bacteria in immediate sur-
roundings of point sources and river mouths. Beach closures and warnings issued
by local authorities.

Fishing Reduced fish catches due to the general poliution level. The composition of the
cateh is changed fowards species with less economic value. Spawning and migra-
tion areas are affected by periodic oxygen depletion.

Recreation and The poliution situation reduces the potential for recreation and tourism, especially

tourism with regard to beach closures and inferior water quality for bathing. Need for im-
proved tourist facilifies.

i

As the present state of the environment for the main part of Western Estonia is relatively good,

direct impacts on the economy are judged as being low. Local impacts are, however, far from negli-

gible and if comprehensive actions for protection of the environment are not taken, a direct impact
on the economy can be expected.

Estonian fish catches from the Guif of Riga and the Saaremaa-Hiiumaa archipelago have de-
clined somewhat over the last three decades, but, as in the case of tourism, it is difficult to establish
the reason for this decline. In general, reported caiches of fish are dependent on fishery regulations

51




Executive Summary

and guotas and general conditions in the sca during the year. There are, however, several cases
where abnormalities in fish and fish reproduction have been correlated to presence of toxic, big-ac-
cumulating substances, such as metals, PCBs and DDTs,

Transport of Pollutants

According to poliutant transports calculated on the basis of monthly measurements of water flow
and nutrient concentrations, 3,500 tonnes of nitrate nitrogen and 33 tonnes of phosphate phosp}lqms
are annually transport to the sea from the Pdmu river. The corresponding figures for the Kasari river
amounts (o 1,800 tonnes nitrate nitrogen and 26 tonnes phosphate p_hosphorus.

"The pollution transport to the Baltic proper from Western Estonia 2Mounts 1o less than 1 % of
the total load. The transport of nitrogen from the study area to the Gulf of Riga comprise about 5 %
of the total load on the Gulf; phosphorus 3 %. _ ) _

However, both the Kasari and the Pdmu rivers show high acerial specific values of nuttient trans-

port.

SOURCES OF POLLUTION

A simple pollution transport model was used to estimate the relative contribution from different pol-
lution sources. The result is shown below:

Estimated Pollutant Budget Based on Mode! Calculations

Activity Phosphorus Hitrogen BOD

Ya % tfa % t/a %
Agricutture 72 2% 8640 76% ? ?
Forest and forestry 23 % 1,163 10% 2 ?
Industry+Municipal. 123 38% 855 8% 4877 (79%)
Small towns+settiements. M % 18 2% 504 (8%)
Rural living 7t 2% 421 4% 70 (13%)
Fish farming i 0% 8 0% ? ?
Atmospheric deposition 5 2% 27 0% ? ?
TOTAL 328 11,300 8171

Municipal and Industrial Sources

Most municipal and industrial effiuents are discharged to the recipient with littte or no prior weat-
ment. ) ) )

There are 15 waste water treatment plants in Western Estonia of which the four largest—Pamu,
Paide, Haapsalu and Vohma—were included in the 1ist of hot spots. The dischargc§ from the se-
lected plants exceed 60,000 m3/d, representing 80 % of the total discharge from point sources in
Western Estonia, 96 % of the total BOD pollution load and about 90 % of total phosphorus and total
nitrogen loads from municipal and industrial point sources,
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A summary of pollution loads from hot spots and other point sources is presented below:

gotal ciischarge of pollutants from point sources in Westem Estonia (real total values are fikely to be somewhat
igher).

Point Flow Load (t/a)

Source (Mm¥a) BOD, N P
Parnu 14.6 3,400 500 65
Paide 46 1,100 170 25
Haapsalu 39 715 105 20
Vohma 0.8 520 58 9
Others 5.8 236 85 14
Total 29.7 5971 818 135

Pérnu Town Waste Water Problems

The waste water treatment plant in the town of P4ru serves about 55,000 inhabitants, The plant,
constructed in 1980, was originally meant to be a mechanical treatment plant with pre-treatment
and pre-sedimentation units. The process has later been supplemented by a biological phase which
was completed 1989 but was not operating untit 1990,

The machinery, equipment and automatization of the plant are out-of-date, Only 65 % of the to-
tal volume of waste water is discharged 1o the treatment plant. The industrial pre-treatment facilities
are old and not functional. The high percentage of industrial waste water causes operational risks.

The basins of the treatment plant are of poor quality. The metal used in the treatment plant is
black iron and it has not been corrosion protected properly. The de-watering of the studge has not
been working for some.time. Machines and appliances from Western Europe lack spare parts. Some
very important instruments do not function. The control of the operation is not sufficient and the
water laboratory is lacking tools and equipment.

Haapsalu Town Waste Water Problems

The Haapsalu waste water (reatment plant serves 11,000 out of 16,000 inhabitants in the town.
Several industries are not connected 1o the treatment plant. The total length of the sewers in
Haapsalu is 16 km and in the system there are altogether 10 pumping stations and 2 mechanical
treatment plant.

The existing waste water treatment plant is only mechanical and very antiquated, Onty 2/3 of the
residential arcas are connected 1o the {reatment plant. The industry has no pre=treatment in the fac-

tories before discharging the waste water to the network. All the pumping stations are old and need
regular maintenance,

Paide Town Waste Water Treatment Plant

The Paide Town Waste Water Treatment Plant, taken in use in
plant. It was first meant 0 serve Paide Dairy Plant waste wate
was put to use by connecting Paide town sewers to the plant,
The plant is old-fashioned and its machinery is out-of-date. The plant lacks capacity to treat both
dairy and municipal waste; waters. In average, about 5,000 m¥%d of the otal amount of 11,000 m3/d
is led to bypass. Insufficient nutrient removal is due to lack of acration volume and chemicals. The
present process is very hard to control due to the lack of instrumentation. pli-shocks of dairy waste
waters disturb the biological treatment, Sludge digestion does not work. Sludge dewatering in dry-
ing beds is also very problematic.

1979, is a waste activated sludge
1$ but its excess treatment capacity
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Vohma Mear Combine Waste Water Treatment Plant : solid w :
: aste dumps in the catchment area. Of particular i i .
] _ ) ' o o i ‘ : immediate surroundings of the Bay. partie interest are pollution sources located in the
There are 2,000 inhabitants in the village. vishma Meat Combine is the main industrial enterprise in
the area. The combine has its own waste water treatment plant that was established in 1975.
The plant is old-fashioned and its machinery is out of date. The quality of the construction works -
is bad. Present organic load entering the plant is over twice the planned level, hindering effective : INSTITUTIO
greatment. Sludge management is problematic: drainage beds are not big enough, other options have : NAL FRAMEWORK

not solved the problems either. The sludge problem has caused trouble with local authorities. Estonia follows a decentralized model of environmental management where cach district, count
niy

and town is responsible for maintaining environmental ities within i
: TR 5 U qualities within its own jurisdicti
Agricultural Sources I%;livgonmem.al administration in Estonia is divided between a central administraai?:noéri(ﬂsg:gum
: nic?gsagffeﬂl;’mgm? (MoE), a local Environmental Protection Offices (EPQOs) under the mu
: ents an i i ; . :
Agricultural land in Western Estonia covers about 5,560 km?, or 34 % of the total study area, Non- an national level environmental inspection.
point source poilution in Westem Estonia is to the main extent a result of agricultural activities. :
The use of pesticides increased considerably during the 1970s and 1980s to reach a peak in the Environme b
mid 1980s. Since then, however, the use has decreased by 2 third—mainly due to the present eco- ! onmental Legislation and Regulatory and Control Measures
nomic difficulties. In 1990 only 1.5 kg/a of activc'substanoes_: were used, which is considerably be- :_ Up till now, most of the legislation and regulati . .
low the European :lvpragc: The active components Hfl thc.a p;sgc:dg are mﬂaimly c(:ioppcr andulz:inl():é Zation of nf; resourcesg;m derivind ggﬁl lﬁgzr;csi csonqcmlng cnvx_romnemal protection and utili-
Western Estonia, (or 1.0 AU/ha arable land) should be compared to corresponding figures for the E;ﬁmginﬁOE a1’1d read in the Parliament. As a result of these changes, many activities affccfir?g tim
former Soviet parts of the Bal_t.ic basm (0.8 AU/ha), Denmark (2 AUfha), and Germany (1.3 AU/ha). : : For the ;tffl(;e takﬂ;gtpoi?téi :}n a lcglslrztlwe vacuum bgnvec‘n the old and the new systems.
lan(Iiil'Il‘gxio 210 kg cgsmlxggr;:wl fcmhzers a;lld Zgrft:o(r}]nzei mf;agurc was sprg;il fon Eagch hcct:r;éaiable mand and conlroxwl insn o (IEOgrlleggir ! ripr?xléﬁa'\l Est;?:ldjr :1(;1)1{38 gmsently on a mix of fixed com-
is correspon ¢ nitrogen per nec ¢ from commercial fertilizers an g ) -§. COVL! L sta and market based financial instru-
from mz)mure) and 75 kg phosphorus per hectare (52 kg from commercial fertilizers and 23 kg from E’ ya;::Sz;almiz?n m&%@égﬂ;ﬁiﬁ& t?ﬁi;l‘:‘:r’léiecs l:lfgmives to p(c)ll:lute;sal for poliution abatement
manure}. : _ excessive disposal of pollutants, and, at
Manuze is usually stored in uncovered piles on nearby ficlds. Only 33 % of the animal farms g{zﬁnﬁi&m&c, f‘; uglt;:nerfm revenues for environmental protection activities. Taxes and fines are col-
have manure storages. These are usually open air storages with concrete bottoms, in some cases gricultural, municipal and industrial polluters.
with roof coverings.
Since manure up till now has been regarded as a waste product, government legislation and Standards
standards on handiing of manure do not exist, Due to the lack of manure storage facilities, manure g d
is not often spread on frozen fields in the winter.

Leaching of nitrogen and phosphorus is summarized below: The environmental standards currently used were inherited from the former Soviet Union. They are

generally more stringent than EC directives or HELCOM rec i
! : C di 4 ommendations but unrealisti
of standards, which are in practice impossible to enforce, contributes to a general disregar(r:{ onh :nlisi?

Nitrogen ang phosphorus feaching from agricultural activities and forests in Westem Estonia, ;
f renmental laws and regulations,
ity o Nitogen Phosphorus Effluent limits are established after negotiations between the EPO and the imi
‘ TS 2 oliuter. Th
e A (ta) ‘_ z:g;need on are md1v1duallyf set for each polluter based on what can reasonably lI;e achicvcdﬁilg: 1([3(.
— o T % _ sting water treatment facilities, or after reasonable investment in new facilities,
Forests and forestry 6.500 2,000 30 !
L 11,600 10 Monitoring
- The basic monitoring strategy used in Estonia was worked '
out 15-20 years
ﬁdmoic;;}l Zréd %13 tcf> the prgscnt, these Soviet monitoring standards hav)!: bcer?glxw?xle%ifgrr\?ae \E?L?
. The former Soviet water quality control system aimed to reduce polluti
. 0T q . ution o th
e Matsalu Bay Nature Resorve ?cfc tillljziié gguolci gemﬁ?r;lgtgg) by Lgw.rt.zc:_ipu»:m. Wz;tllier quality standards were mer%{;ore only setefci)?vtﬁlc
ur to six times annually) only the diluted effluen i
: . : t concentrations, well
Matsalu Bay is a shaliow bay cutting deep into the Westem coast of Estonia. The Kasari River, : Owggﬁf:hir&f?vﬁm‘fﬁome& i ists i
draining about 3,200 km?, discharges here. The Bay is subjected to eutrophication due to high input . the excesses of the Sn ;ronr;wngal D e Instead, onrironmomal Koo bty 28 reaction o
of nutrients of agricultural origin. Due to the numerous and varied bird fauna and the picturesque : case basis oviet planning system. Instead, environmental issues are handled on a case by
landscape the Bay and surrounding meadows, marshes, and reed-beds of the Kasari River delta is : The lack of co hensi i ing i
inciuded in the list of internationally important wetlands protected under the Ramsar convention. ‘ be rationall allocmgie ensive eavironmental planning fncreases therisk that searce funds will not
However, due to high loads of nutrients and organic material originating in the immediate sur- .- ’ e :

roundings and the Kasari river basin, the Bay is threatened by a rapid eutrophication process and
disquicting reports of high levels of mercury found in fish, as well as the presence of PCB and other ¢ oo
bio-acenmulating substances.

The sources of pollution could be attributed 10 agricultural activities in the Kasari river basin. . PROPOSED ENVIRONMENTAL PRIORITY ACTION PROGRAMME
Oln an an;gal bisoisdo%oim sourlces acc&un;{;or {o}%ighiygﬁltonncs of ni\L{’ogcn and 10 tonnes of phos- Measures to decr Joads of vhosoh
phorus. About 40,000 people live in the Kasari River catchment arca. Waste water treatment facili- ! : ease loads of phosphorus and organic material should i i .
ties are sparse, and the ones that exist work only pa;nally. Several medium size industries are also towards industry and municipai sewerage, while measures (o decrease r:?ug)] ecTIS{ téandhbc directed
Jocated in the area (in Rapia, Mirjamaa, Jarvakandi and Lihula). Pollution could also originate from ly be directed towards agriculture. gen loads should primar-
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However, due to the nature of the eutrophication problem and bio-gccumulau'on of woxic s'ub¢
stances more comprehensive approaches than only “pnd of pipe” solutions should be sought, includ-
ing careful investigations of non-point source pollution. In this chapter the priosity action pro-
gramme suggested by the consultant for implementation at the hot-spots and In agriculture are de-
scribed. o '

The following objectives have been set up by the consultant for the priority action programme.
By the end of 1995:

e ail waste water should be biologically treated;

o all industrial effluents should be pre-treated;

o HELCOM recommendations for BOD removal should be met;

o manure storage capacity in the Kasari river catchment area should provide for 8 months of ma-
nure production; and

o reed harvesting capacity should match annual growth of reeds.

By year 2010 ‘ . o

o waste water treatment plants should meet HELCOM recommendations with regard to biological-
chemical eatment; and .

o through application of improved agricultural practices, nutrient leaching should be reduced by
50 %.

Parnu Sewage Treatment Plant

ig acti i ist d the sew-
“The target of this action programme 1is to renovate the existing sewage reatment plant and the
erage n%:twork in order to meet the treatment requirements set in the HELCOM recommendations.
The suggested action programme includes measures that will xeduce the BODs-load with 97 %,
the nitrogen load with 70 % and the phosphorus load with 90 %, until year 2010.

Haapsalu Sewage Treatment Plant

The target of this action programme is to renovate the existing sewage treatment piant and Lhcj, sew-
erage network in order to meet the treatment requirements set in the HELCOM recommendations.
The suggested action programme includes measures that will reduce the BODs-load with 95 %,

the nitrogen load with 60 % and the phosphorus load with 90 %, until year 2010,

Paide Sewage Treatment Plant

Instead of building an extension with a capacity of 10,000 m3/d, cons.tmcting anew plant provided
with a capacity of about 12,500 m?/d and closing the old plant down is proposed, Some parts of the
old plant are proposed to be used as equalization basins against dairy waste water pH-chocks.

The suggested action programme includes measures that will reduce the BODs-load with 96 %,
the nitrogen load with 75 % and the phosphorus load with 78 %, until year 2010.

Vohma Sewage Treatment Plant

Due 1o the uncertainty regarding preseni production and poilution rates, the first proposed action is
to conduct a feasibility study concerning future ways of production and pollution Toads at Vﬁihma
Meat Combine. Constructing a new secondary treatment unit and abandoning the old plant is also
proposed, in order to achieve stringent recommendations regarding the effluent.

The suggested action programme includes measures that will reduce the BODs-load with 94 %,

the nitrogen load with 75 % and the phosphorus load with 90 %, unil year 2010.

Matsalu Bay

The Matsalu Bay and the Kasari river basin constitute a perfect stdy object for a demonstration
study with the following aims:
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to investigate how different agricultural action programmes, proper waste water treatment and
accurate management of solid waste dumps affect the runoff and transport of agricultural pol-
lutants; and

¢ o scek better knowledge about the situation around toxic, bio-accumulating substances.

The study should cover present and future land use in the arcas draining to the Bay and the possibil-
ity of limiting the pollution both from point and non-point sources, Studies should also be con-
ducted with regard to the effects in the recipient of different pollutants,

In conjunction with the results from the study measures for improving the environmental sit-
ation in the Matsalu Bay may be undertaken, including policy actions, agricultural practices aimed
at decreasing the loss of nuirients, as well as proper waste water treatment,

PROJECTED BENEFITS

Pollution loads after short and long termn improvements are presented below:

Discharge of polfutants from hot-spots after improvement by 1995 and 2010. {t/a)

BOD; Nitrogen Phosphorus

1995 2010 1985 2010 1995 2010
Agriculture and forests ? ? 8000 4500 % 45
Matsalu Bay 1,100 1,100 1,000 1,000 40 40
Parnu stp. 240 350 2% 340 48 18
"Paide st.p. 230 10 120 55 16 7
Haapsalu s.tp. 55 60 0 76 14 3
Vahma s.t.p. 50 30 28 13 5 1
Total 1,675 1,650 10,530 6,000 213 114
Reduction 78% 78 % 1% 50 % 27 % 61 %

The five hot-spots are assumed to represent about half of the phosphorus load and about a quarter of
the nitrogen load from Western Estonia. The total first phase action programme will reduce the an-
nuzl load of phosphorus with about 80 tonnes, corresponding to about 40 % of the present load from
hot-spots, or about one quarter of the calculated total discharge of pollutants from Western Estonia.
The annual load of nitrogen will be reduced with about 1,300 tonnes, roughly comesponding to 40
50 % of the present load from the hot-spots and of about half of the calculated total loading from
Western Estonia.

The action programme will improve the sanitary conditions close to point sources, reduce the
biological production of organic material in inland and coastal waters, and decrease the risk for
oxygen poor conditions during low discharges and water flows.

INVESTMENT COSTS

The total investment costs required for pollution abatement at hot-spots have been estimated sepa-
rately as short and long term improvements, shown below:

i
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Executive Summary

Summary of total pollution abatement costs for hot-spots improvements. (MECU)

1995

2010 total
Agrculture and forests - 80 80
Matsalu Bay 30 - 30
Pérnu s.tp. 10 8 18
Paide s.tp. 3 i 4
Haapsalu s.t.p. 13 12 25
Vohma s.tp. 3 1 4
Total 59 102 160

Cost Efficiency

The table below shows unit costs of Joad reduction and gives a rough idea of the cost efficiency of

the pollution abatement actions:

Summary of the cost efficiency after short term improvements by 1935 and 2010. (ECUkalvear)

BODs Nitrogen Phosphorus

16935 2010 1995 2010 1995 2010
Agriculture and forests ? ? ? 18 ? 1,780
Matsalu Bay - 60 30 30 750 750
Parnu s.t.p. 3.1 & 46 112 539 375
Paide s.t.p. 39 4 88 36 340 215
Haapsalu s.tp. 19.7 38 867 862 2170 1470
Véhma s.tp. 6.2 8 97 82 725 462

The actions suggested for Pému, Paide and Vohma s.t.p, are lowest relative to pollution reduction.
Agriculture is the biggest source for nitrogen pollution, therefore mitigatory actions directed to-
wards agriculture not only prove cost efficient, but will moreover reduce the total nitrogen dis-
charge from Western Estonia dramatically.

Haapsalu s..p. has the highest costs per reduced unit poliution. The relatively high cost for pol-
Iution abatement must be carefully evaluated with regard to the potential for tourism and utilization
of curative mud in the Haapsalu area.

In order to achieve the nutrient removal, tertiary treatment must be implemented in the weat-
ment plants. The cost efficiency of these additional actions is summarized below:

Summary of the cost efficiency of additional investments for tertiary treatment until 2010. (ECUrkalyear)

BOD, Nitrogen Phosphorus
Péarmu s.t.p. - . 27
Paide s.t.p. 6 13 78
Haapsalu s.1p. - 857 1,080
Vohma s.t.p. 40 83 200
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Implementation of the tertiary treatment is most cost effective in Paide and almost as effective in
Vohma, In Pamu the costs of phosphorus poliution rcd};ction are reasonable, but there is no addi-
tional decrease for nitrogen removal In Haapsaly, the implementation of the full nutrent removat is

to be considered as very expensive. Simultaneous, phosphorus removal is not that expensive to im-
piement in Haapsalu.
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The study was initiated as part of the Baltic Sea Environment
Programme. This programme was intensified by t@e acceptance of
the Ronneby declaration, signed by the Baltic states on 3
September 1990. The declaration called for the establishment o?
a High Level Ad Hoc Task Force under the auspices of the Helsinki
Commission.

The work plan of the task force calls for ?he preparation oﬁ a
series of pre-feasibility studies of priority areas to provide
analyses of specific areas and form the .baSlS for later
investment programmes. The present study is one of these
prefeasibility studies.

The study was financed by a Danish/Swedish grant of DKK 1.0
million/SEK 1.5 million. The Nordic Investment Bank acted as
Client’s representative and signed the contract for the study
with a Danish-Swedish-Latvian group. Carl Bro als of Denmark
acted as main consultant with 1 Latvian and 4 Swedish sub-
consultants.

The Terms of Reference describe the study area as being thg Gulf
of Riga in the Republic of Latvia and Daugava River basin in Fhe
Republic of Byelorussia, the Republic of Latvia and the Russian
Federated Socialist Republic.

In agreement with the Nordic Investment Bank, it was decidgd to
concentrate the efforts in the territory of the Republic of
Latvia, adding to the study area the catchment areas qf the
rivers Lielupe, Venta and Gauja inside the republic. This was
done partly due to the political situation in the area, par§ly
because the procurement of data from the two then Soviet
republics proved very difficult/impossible.

The emissions from Byelorussia, Russia and Lithuania would thgn,
to the extent existing data would allow this, be'treated as point
sources at the borders of the republic of Latvia.

The study was undertaken in the period June 1391 through February
1992 with the majority of the field work completed before the
coup d‘etat of 19 August. Financial limitations have made it
impossible to redo any part of the work.

The study appears in two volumes; the present volume one,
Synthesis Report, and volume two, Technical report. The prgsent
volume attempts to keep technical text to an absolute minimum.
Readers with an interest in the technical side and the
methodology are referred to volume two.
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The area of Latvia is 64,589 SQKM, the population 2.6 million,
excluding former Soviet military personnel and their dependants.

The study should, i.a.w the Terms of Reference, be based on
existing data. Data in Latvia are not plentiful. Before the
creation of the Latvian Republic Environmental Protectign
Committee in 1990, all data were collected by "all Soviet Union"
organisations. The original data were transmitted from Latvia to
the relevant centres outside the republic. The only chance to use
these data were if they happened to be published afterwards. No
verification, based on the original data, was possible.

When the Latvian Republic Environmental Protection Committee
started work in 1990, it alsc started collecting data. But the
equipment to do so was not always of the desired standard, and
staff had to be trained. On top of all this, managers in the

union owned enterprises were not in all cases cooperative. So a

combinaticn of very few measurements and some uncooperative

enterprises have made the data more uncertain than for most
similar studies.

This must be kept in mind all through the use of the study.

An environmental legislation was introduced in Latvia in August
1991. The environmental protection act defines the responsibi-
lities of the Latvian Republic Environmental Protection Commit-
tee, the Council of Ministers and the local authorities. One
untraditional feature of the present administrative set up is
that the environmental protection committee comes under the
authority of the parliament, not the central administration. This
may change once the Latvian administration has been reorganized.

Part of the enforcement system in Latvia is fines and fees for
emission of various components. This system will have to be kept
constantly updated in step with the economic development.

The impact on the ecology in Latvia can be divided in two: water
and alr. Rivers, lakes and the Gulf of Riga all show signs of
influence from as well organic matter as nutrients. In the air,

the recommended maximum limits are either close to being or are
exceeded.

The impact to health is difficult to determine without much more
data and studies than those presently available. The average life
axpectancy in Latvia is lower than in Western countries around
the Baltic, and infant morxtality is higher.

i
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EXECUTIVE SUMMARY

The most likely influence from the environmental situation can
be found in the many occurrences of infectious intestinal
diseases, where unclean water is the most likely reason. In some
areas with point source polluters, a higher than average
occurrence of respiratorial diseases is found. This can be due
to air pollution, but just as well to a low housing standard. In
some of the same areas, a higher than average sickness in
chlldren is registered. This can be due to pollution, but also
to the fact that in these industrialised areas, a higher than
average number of children attend institutions.

Thus all indications that the environmental situation influences
the Latvian economy in the areas of tourism, fishing and
recreation. The effects can not be guantified.

The suggested priority programme consist of actions at point
sources, actions towards none point sources and accompanying
measures. Even if the latter may be problematic to finance they
can achieve wide ranging results, e.qg. by changing the attitude
of the population.

The suggested priority programme includes investigation of the
following items:

Slokas Pulp and Paper Mill

Latvbiofarm Pharmaceutical Plant, Olaine

Radio and Telephone Exchange PLant "VEF", Riga

Electro Apparatus manufacturing Plant "RER", Riga

Centralized Treatment of Sludge with Heavy Metals

Daugavpils Waste Water Treatment Plant

Lilepaja Waste Water Treatment Plant

Riga Waste Water Treatment Plant, Phase II

Emergency Assistance in Procurement of Chemicals and Spares for

Water Purification Plants

Other aspects of the programme are accompanying measures, where
monitoring and management programmes need to be established. Also
institutional strengthening and human resources development
should be important parts in the programme.
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If the programme is initiated, it is probable that the situation
in watexs, as well sea as inland, will improve with a beneficial
effect on e.g. the tourist industry. This would in turn benefit
the economy. The same would an increase in the possible fish
catches in the Gulf of Riga.

An improvement in water quality is also very likely to reduce the
number of infectious intestinal diseases. An influence on as well
children’s sickness as the respiratorial diseases could also very
well be a result, especially if further funds are made available
to reduce air pollution. But as previously mentioned, a number
of social factors can also influence in these areas.
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PRE-FEASIBILITY STUDY OF THE LITHUANIAN COAST
AND THE NEMUNAS RIVER BASIN

0 EXECUTIVE SUMMARY
0.1 Background

The study has been made at the request of the Nordic Investment Banlf by a
consulting group consisting of K-Konsult Water Projects AB and I If'.ruger AS
with other Swedish and Danish Consultants as subconsultants and with the .
cooperation of the Environmental Protection Department in Vilnius, Pramproject
in Kaunas and the University of Klaipeda.

The objectives of the study have been 10 prepare a p1:iority ac.tiop programme to
pre-feasibility level to permit decisions on the financing of priority mves.tment‘
projects to control and reduce the pollution of the Baltic Sea from the Lithuanian
coast and the Nemunas River Basin.

The study has been made according to the Terms of Reference with modifications
agreed at the Review meetings.

The report consists of two volumes:

- Volume 1, Synthesis Report
- Volume 2, Technical Report

0.2 Description of the study area

The study area includes the Baltic Coast of the Republic of Lithuania, the
Curonian Lagoon in both the Republic of Lithuania and the Russian Federation
and the drainage basin of the Nemunas River in the Republic of Lithuania, the
Republic of Poland, the Republic of Byelorussia and the Russian Federation.

The total area of the Nemunas Basin is 98 200 km® (Lithvanian part is )

46 600 km? or 47.5%). The total area of the Curonian Lagoon is 1 580 km”
(Lithuanian part 410 km? or 25.9%). The average annual amount of precipitation
15 615 mm.

Glacial deposits prevail on the surface of the Nemunas River basin. Wetlands and
peatlands cover ca 10% of the territory. Forests cover ca 30% of the total area.

The study area can be divided in the Upper course basin, the Mid-course basin,
the Lower course basin and the Delta and Basin coast.

The population in the study area is 5.4 million inhabitants (Lithuania 3.1
miilions).

The industrial production has after World War II been concentrated in large
industrial agglomerations with raw materials, fuel and equipment imported from
the former USSR. The most important types of industry are: machinery industry,
textile industry, and food indusiry.
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The agriculture is important. The process of re-privatization has started in 1990,
The agricultural products are exported to the industrial regions of Russia.

The railway is the most important transport mean in the study arca. The key
railway nodes are Vilnius and Baranovichi. Vilnius is linked by four-lane
motorways with Kaunas, Klaipeda, Panevezys and Minsk.

0.3 Environmental status

The number of person equivalents connected to the sewerage system discharging
to the Lithuanian part of the Nemunas River is 3.1 mill PE. The total number of

inhabitants living in the 69 seweraged areas are 2.2 millions. About 65% of those
are connected to sewers.

In Lithuania the daily discharge of registered wastewater is 925.000 m>. As it can
be seen from table 0.1, 35 % is biologically treated, 40 % is mechanically treated

or of similar quality while 25 % is untreated. 90 % of the untreated wastewater is
discharged from Kaunas.

Type of plant Plants m*/day Pt

Biological 41 320 000 35 %
Mechanical 15 370 000 40 %
No treatment 7 230 000 25 %
Other 6 5 000 <l %
Total 69 925 000 100 %

Table U.1. Type of treatment.

In table 0.2 is shown the amount of wastewater discharged from six levels of
plant sizes. It is remarkable that the discharge from the 5 largest planis is 69% of

the total discharge.

Size in 1 000 PE Plants m*day Pet,
larger than 200 5 640 000 69 %
100-200 4 80 000 9 %
25-100 i3 120 000 i3 %
10-25 11 55 000 6 %
2-10 18 25 000 3%
.. less than 2 18 5000 <1 %
Total: 69 925 000 100 %
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Table U.2. Discharged wastewater Irom six levels of plants.




If the BOD, total-N and total-P could be reduced to 15 mg/l, 12 mg/i ! -antilel.s mg/l
respectively, the amounts of BOD, tot-N and to-P would be reduced in
following way. (Table 0.3)

Present discharge | Future discharge Reduction
ton/d ton/d %

BOD 103 14 86

tot-N 32.1 11.3 05

tot-P 7.0 14 80

LI‘Eble 0.3 Reduction of pollutants.

A treatment according to Helcom standards in Vilntus, Kau.nas and Klaipeda will
reduce the present discharge of BOD from point sources with 72%.

The industrial load from major industries is estimated to 1.7 mill PE.

One of the largest problems in connection with treatment of sewage andI mdusttnal
wastes in the cities of Lithuania is the treatment and storage of sludge. n rzxot;s ’
cases, the primary and secondary sludge is only dewatered on studge dr{m? te S,
and as the drainage capacity is low, the sludge drying beds tend to change into
studge lagoons.

The industrial team concluded that the effluent flows fro.m the indusm‘e.s_ are high
and should be reduced. Internal methods to reduce the c'hscharges of dxffgrent ;
substances are generally not practised. As some industries are of old desiga an
rebuilding them will require a very high investment cost.

Within the food industries, there are some mills with considerable discharges of
BOD.

The use of mineral fertilizers in Lithuania is high, espe.cially pho_sphoru's1 -
fertilizers. The leaching of nitrogen seems to be small in comparison with Danish
conditions.

The pesticide consumption in Lithuania is too high on an area basis. No data on
ieaching of pesticides have been available.

The large farm with caule, pigs and poultry are important point sources. Th; total
pollution potential in the manure is 90 000 ton N per year and 20 000 ton P per
year.

Every year approximately | million tons of pollutants are discharged 1nto the air

in Lithuania. Traffic is responsible for more than 50% of the air poliution. Al
treatment facilities collect approximately 1.7 million tons per year.
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After the Declaration of Independence in March 1990 the Lithuanian Parliamesnt

has passed various laws relevant to Environmental Protection, including a new
Law on Environmental Protection.

At the central level, the Environmental Protection Department (EPD) has been

formed. At the regional level there are eight Regional Environmental Protection
Agencies, engaged with control and monitoring. Many municipalities have also
formed their own environmental departments,

04 Analysis of impacts on ecology, health and the economy

The load of pollutants from municipal waste water, industrial waste water,

agriculture and fish farms are estimated to 89 900 ton BOD; per year, 57 500 ton
Nitrogen and 3 590 ton Phosphorus per year.

The load from Byéiomssia is approximately 30 000 ton BODs per year, 7 000 ton

Nitrogen and 1 000 ton Phosphorus per year, according to monitoring data from
the Nemunas River,

The calculated river transport (including Byelorussia) based on monitoring data

amounts of 150 000 ton BODq per year, 20 000 ton N per year and 3 300 ton P
per year.

The physico-chemical water quality does not seem to be deteriorated. Average
BOD;-concentrations of 3-7 g/m’ are measured in the river and only at rare
occasions the dissolved oxygen drops below 60% saturation.

In som areas there is an indication of an impact on the macrofauna by toxic
substances.

A PC-based dynamic one-dimension model has been used for simulation of

hydrodynamics and water quality to study the changes in water quality after a
change in waste loads resulting from the proposed actions.

The Curonian Jagoon is important for its fisheries. The influx of pollutants with

the Nemunas River is high. In addition a poliution load from the City of Klaipeda
is discharged in the Northern part.

Due to the high pollution loads the Curonian lagoon has lost most of its original

capacity to retain and/or degrade incoming poliutants. Secondary pollution is also
produced in the lagoon.

The pollution Joad trans;poz't to the Baltic Sea is considerable. (A recent estimate
is BOD; 140 000 tonnes/year, N-total 32 000 tonnes/year, P-total 1 800

- tonnes/year, Cu 100 tonnes/year) The seaside resort of Palanga adds to the
pollution during the summer season.
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The bottom sediments are 0 an increasing extent covered by sand and mud. An
increasing trend for mercury contamination is indicated.

The ecosystem is under severe stress due to the heavy loading and important fish-
food organisms are virtually absent in the southern part of the lagoon. The influx
of organic material, plant nutrients and potentially toxic compounds must be
drastically reduced.

High concentrations of nitrates in the ground water aré caused by the mineral
fertilizers and can be a public health risk. Alr potlution in the industrial districts
(e.g. Kedainiai district) may cause respiratory diseases.

0.5 Proposed environmental priority action program

It is considered necessary to reduce the pollution affecting the Lithuanian Baltic
coast and the Curonian lagoon.

1t is concluded that the most severe effects and/or risks are found in the Curonian
lagoon and in the coastal waless at the same time it is also of great interest to
reduce the pollution in the Nemunas River Basin. It is necessary to avoid
discharge of raw sewage (in many cases also containing industrial wastes) into the

Nemunas River and its tributaries.
The following types or groups of contaminants should be given high priority.

- phosphorus (due to its role in eutrophication of the Curonian lagoon}
- nitrogen (mainly due o the toxic effects of ammonia)

. coliforms (as an indicator of fecal, possibly pathogenic bacteria)

- BOD (as an indicator of various, possibly hazardous contaminants)

- heavy metals (in particular metals with high aquatic toxicity).

Both points sources (here defined as all significant sources in a city or an
industrial complex) and non-point sOUICes (agriculture, livestock breeding) should
be considered.

The hot spots are defined as the major point sources of emissions of

contaminants. They can consist of municipalities with industries connected to the .
municipal collector {composite hot spots) or industries with direct discharges (0 a
receiving stieam, lake or coastal water. However, since impact on the environment
and health can be caused by either emissions to receiving waters or emissions (0
the atmosphere, also air emissions have been considered.

70

The consultants have selected th i iority Ii
[consul e following priority list. EPD has also w
a priority list. The priority is indicated by numbers with paranthesis. Priced ou

EPD

Highest priority: Kaunas (1
Klaipeda (2)
Vilnius {4)

High priority: Kedainiai ()
Palanga (5)
Panevezys (7}
Siaunliai (3)
Jonava -
Alytus (6)

By the construction of a treatment plant in Kaunas and upgrading the existing

plants in Vilnius and Klaipeda the total munici ) :
. . ; cipal point source dis
(including connected industries) can be reduced as{;ollows. charges

From To
ﬁfﬁ, ?fg ggg 10 000 t/year (70 % reduction)
) 9 500 :
Tot-P > 500 tyear (20 % reduction)

2 100 t/year (15 % reduction)
It is also necessary to use accompanying measures such as

- poligy: legislation and regulatory actions

- admzms'trative actions and enforcement programmes
- economic instruments (as pollution tax)

- management programmes

- monitoring

- institutional strengthening and human resources development.

06 Benefits from the proposed action programme

Upgrading of Vilnius treatment i i
S ! plant will result in reducti
BOD;, and inorganic-N in the Neris River. tons 07 36% and 13% for

Actions in the Kedainiai i i

1 region fead to reductions of 54% and 72% for i i
- L] 3 Or )
N and inorganic-P in the downstream part of the river. ’ e

Actions in Panevezys lead (o a reduction of 42% for BOD in the downstream part

-of the river.
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Installation of phosphorus removal in Alytus will have a benefical effect on the
Kaunas lake.

Actions in Kaunas and the pulp and paper milks‘ in Neman and S(I){ie?f ;\;11(1; ;fsa(;ja
to a significant decrease in the BOD-concentrations in Nemunas IMver, and el
certain decrease of ammonium. Downsirean of Ka}mas the BOD 1151, eXpe »
decrease by about 1.5 g/m®. In stretches between discharge and full mixing,
improvement will be much more significant.

For the Curonian lagoon a reduction of Nitrogen and Phosphorus in Kedainiai 1s
of great importance.

Continued studies of concentrations of various contaminants and their &Jénngécm
the Curonian lagoon as well as the mass transport from the lagoon to
Sea are needed.

It is not possible to reduce the poliution of the Baltic Sea by 50% from the
present situation (1991) with the proposed actions.

Only the reduction of BODj seems close (o fulfil the demand of the H_ELCOM
acreement. Thus, it can be forseen that measuies to reduce the non-point source
pzllution must be taken to achieve the objectives of the HELCOM agreement.

Important benefits to the economy are €.g. industrial internal measx;.res tu'?lltidato
polluting substance into a marketable product..lmproved water quality WIdin "
a more profitable fishery. Even the tourism might benefit from the upgracing
sewage treatment plants.

72

07 Capital and recurrent costs

The investment and recurrent costs for the proposed actions at the hot spots have
been calculated.

The costs have first been calculated for secondary treatment and then the costs for
adding tertiary treatment have been added to get the total costs.

The costs have been divided into foreign and local costs.

NAME  |SEC. |TER. |TOT. |FOR. |LOCAL |RECUR
Town (Mecu) | (Mecu) | (Mecu) | (Mecu) | (Mecu) (Mecu)
Kedaini 0 6 6 2.4 3.6 1
Panevezys 0 9 9 24 3.6 4
Siauliai 22 3 25 10 15 1.5
Alytus 7 6 13 S 8 12
Grigiskes ) | - - S 3.2 1.8 0.3
Kaunas 5 10 85 35 50 5
Vilnius 23 17 40 16 24 6
Grodno - - - - - -
Klaipeda 22 5 27 11 16 2.5
Cardboard (I) | - - 30 119 11 0.8

Table 0.4 Investment and recurrent costs.
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EXECUTIVE SUMMARY

0.1

0.2
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STUDY AREA

The study area comprises the whole of Kaliningrad administrative area
(Kaliningrad oblast) which is an isolated part of the Russian Feder-
ation. Included in the area is a part of north-eastern Poland, that
makes up part of the Pregel River catchment area outside Kaliningrad.

Kaliningrad region is the most western region of the Russian Feder-
ation. It has a territory of about 15 100 km®. with a population of
about 800 000. The majority of the population lives in towns. The city
of Kaliningrad is by far the largest town with approximately 400 000
inhabitants. \

The Kaliningrad region has a varied economic structure. Industry is
well developed, as are the agriculture, fisheries, tourism, etc.
sectors. The most predominant industry in the region is the pulp and
paper industry with a total annual production capacity of about 400
000 tons. Two major pulp and paper mills are located in the city of
Kaliningrad and two others can be found in the northern towns of Neman

and Sovetsk,

STATE OF THE ENVIRONMENT

Data on fresh water quality in the Kaliningrad Region and the Polish
part of the Pregel catchment area are available from different local
sources, in particular from the Kaliningrad Committee for Ecology and
Nature Conservation, Kalkomprireda. To supplement and complete this
information, the consultant took standard water samples which were then
analyzed at the Norwegian Institute for Water Research (NIVA) labora-

tory.

The data show that all water courses in the Kaliningrad region have
high concentrations of nutrients and organic matter which cause
excessive algal growth and reduced oxygen concentration. The situation
is most severe in Pregel River, from Chernyakhovsk through the city of
Kaliningrad to the Gulf of Kaliningrad. River Neman is less polluted
than Pregel River due to its greater flow of water.

The sampling programme indicates low discharges of heavy metals, but
the concentration of micro-pollutants, especially of PCBs, is a cause

for major concern.

The algae biomass is in general large. The high level of eutrophication
supports a high biological producticn in the rivers. There are several
species of freshwater figh in the rivers, but diseases and skeletal
abnormalicies have been identified in coastal fish populations in the
Gulf of Vislinsk. The anadromous fish species are particularly affected
by the pollution situation.

76

April 1992

0.3

?he a}most closed Bay that includes the Gulfs of Vislana and Vislinsk
is stl}l a4 very productive brackish water body. The oxygen satura::ls

}evel 1s normal, due to constant mixing of water. However, in the m;gn
inlet to the Bay, River Pregel, oxygen deficiency is prevaient thro hn
out the year. The concentrations of nutrients in the Gulfs ar con.
siderably higher than those found in the Baltic Sea. e

POLLUTION SOURCES

The?e‘are approximately 200 major water consuming enterprises in the
Kaliningrad region. Few of these have installed effluent treatment
plants, and most of the used process water is discharged with little or
no treatment. Many, especially smaller, enterprises discharpge their
waste water directly into the municipal sewage system, but thi treat-

] - I .

The main cities in the region, Kaliningrad, Sovetsk, Chernyakhovsk and
Gusev, 911 have insufficient sewage treatment facilities. The sewage
ﬁystem in the city of Kaliningrad is by far the most impoétant olli-
tion source in the area. About 40% of the BOD,, and 90% ofptotal
phosphorous discharged from point sources in them;egion is generated

ih;Fe.are four méjor pulp and paper mills in the region; two in
a lnlngrgd, one 1n Sovetsk and one in Neman. With the exception of
the KallFLngrad city sewage system, they are the most pollutig oint
sources in the region. The problem in all the mills centres aroing the
?utdatéd process technology and the lack of waste water treatment. It
is ?stlmateg that their annual BOD,, loading is about 55 000 tons.and
their ammonium nitrogen loading about 3 220 tons per year. These values
corr?spond to about 60% and 50% respectively of the total point s
loading from the Kaliningrad region. F e

Kaliningrad harbour is one of i
the most important ports in R i
such the potential pollution is high, ? Heste. Ae

Agriculture is a major source of point and non-point poliution. Milk
énd meat production predominate. While the general usage of fertiiiza-
is low, handling practices and storage facilities of manure and mi Lri
fertilizers create major pollution problems. ners

The solid waste disposal area in the city of Kaliningrad is an open

landfill dump for munici i

icipal and industrial waste with
- . = L] O -
Creatment facilities. uE control or
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0.4 POLLUTION LOAD

The Russian report to the Helcom Task Force gives a total }oad f?r 1987 0.5 SELECTION OF STUDY PO s
fenutrients and organic matter from the Kaliningrad reglon as. LIUT
0

At the start of the study all major sources of water pollution were

) 1 864 tons of tot-P : examined_and prioritized. Twelve polluters were selected jointly by
¢ 729 tons of cot-N Kalkompriroda and the consultant for more detailed study; four were to
- 99 869 tons of BOD ' be investigated in less detail; and two were included in the assessment

he budget is based on findings from the field work.
pudget for nutrients. The budget 1

Table 0.1 presents a pollutlonand general process and production

roved on unit load figures The polluters studied were as follows:

estimates. 1. Sewage system of the city of Kaliningrad
2. Sewage system of the town of Chernyakhovsk
Table 0.1 3. Sewage system of the town of Sovetsk
i - a 4. Sewage system of the town of Gusev
. input into the Gulf of Kallnlng?a . _ ..
Nutrient budget for the 1 Pources in the Kaliningrad region 5. Pulp and Paper H%ll 1, Kal%n%ngrad
and the Gulf of Kursh from s Fment area 6. Pulp and Paper Mill - 2, Kaliningrad
and the Polish part of the Pregel catchmen ) 7. Pulp and Paper Mill, Sovetsk
8. Pulp and Paper Mill, Neman
— Phosphorus Nitrogen BOD 9.  Ship Yard *Yanter®, Kaliningrad
Source tons tons tons Co 10. Fish Process Factory, "Baltrybcombinat®™, Svetiliy
: 11. Dairy Factory, Kaliningrad
o 4 12. Railway Wagon Factory, Kaliningrad
culf of Kaliningra 460 2 200 11 000 13. Sewage System of the town Svetlogorsk
Sewage 970 14 580 n.a. 14, Amber Factory in Yanterniy
agriculture 50 2 000 25 000 : 15. Industrial complex PO “Systema®™ in Kaliningrad.
Industries 70 500 4 000 : 16. Kaliningrad Waste Disposal Area
S hatar £ Poland 160 1_400 _n.a. = 17. Kaliningrad harbour
Tr1b$tir13§ rom 1710 20 680 > 40 000 18, 0il Bunkering Station at the Fisheries Port
Total lLoa =
Gulf of Kursh 110 500 3 000 Detailed descriptions of the above, including their activities, produc-
Sew§ge 710 g8 200 n.a. tion and pollution problems, plans for change of activities, pollution
Agriculture 30 7 000 41 000 abatement, etc. can be found in Chapter 5 of this report and in the
Indu§trxes 20 20 1600 : Technical Report. The plans are also assessed and recommendations
2ervici 4 870 15 780 > 45 000 0 given.
otal loa
Total load from Kaliningrad and ) 580 36 460 5 85 000
Pregel Catchment into the Gulfs 0.6 ACTION PROGRAMME
: Based on the analyses and conclusions in Chapter 5 an Action Programme
i timated that the retention of nutrients in the gulfs is about . is recommended. The most critical pollution hot spots have been deter-
;EVLEOisphosphorous and 35% for mitrogen. This gives a total annual ,: mined to be:

10ad of nutrients, from the Kaliningrad Region into the Baltic Sea, of

i . . Kaliningrad City Sewage Systen
hosphorous and 24 000 _tons of nitrogen a g y B Y
about 2 000 _touns of phosp b. Pulp and Paper Mill No. 1 in Kaliningrad
) : ; jously c. Pulp and Paper Mill Ne. 2 in Kaliningrad
; i onsiderably from the loading figures previ ) &
These féggristngizrizn. The maii reason for this discrepancy is that d. Sovetsk Pulp and Paper Mill
reportel obove inc%udes the total load from agricultural sources. in e, Neman Pulp ahd Paper Mill
the_t?b e a f the figures on industrial discharge have previously . Kaliningrad City Se¢lid and Hazardous Waste System
iddltlog.rzgﬁim:ted Since there does not appear to have been any majJor g. 0il Bunkering Station, Kaliningrad Harbour
een unde . . i 1987, the o ' '
i N or pollution abatement measures Sslnce ’ o ) )
changes.ln acti;}tliisengja nore realistic picture of the 1987 situ- ; The Kaliningrad City Sewage System is by far the largest single source
ab?ve ?lgiresKalg;f; rad Region. We propose that the above figures are : of water pollution in the region. A new biological treatment plant for
atlzn lnbt;ZLine figires for the Kaliningrad regiom. Kaliningrad and a new main collector have been under constructicen since
used as ba 3

{1 1992 '
| w2 NSI0-sym sy 7o April 1982
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16976, Action is needed in order to accelerate project progress and to
make the system operational as soon as possible.

A serious limiting factor to the general development of the paper
industry is the availability of wood. Before the development possi-
bilities of these mills can be measured, two detalled studies are need:
one on wood supply and the other on the pulp and paper market. In addi-
tion the mills are old and technically and economically unsatisfactory.
To invest in them in their present form would be an economic risk.

The Action Programme proposes that pulp production at Pulp and Paper
Mill No 2 in Kaliningrad is developed using a magnesium-based sulphite
process, provided that there is enough wood available in the region or
neighbouring areas. In the case of the other three mills the prelimi-
nary conclusjon is that they will not be able to survive as pulp
producers in a new economy. However, it may be feasible to develop the
paper production capacity at these mills and the present action pro-
gramme is based on this scenario.

The solid waste system in Kaliningrad city is included in the priority
list in spite of the lack of information both on the waste generated in
the area, the details of managing the landfill, and on the environ-
mental impacts. It is, however, quite clear that the present situation
is unsatisfactory and that severe environmental impacts can be sus-
pected.

At the 0il Bunkering Station in the Kaliningrad harbour a well defined
pollution problem has been identified. With limited investment and some
technical assistance, it 1is possible to solve a major pollution
problem, but the costs and impacts cannot be quantified at this time.

In the agricultural sector efiforts should be placed on reducing the
discharges from the point sources. This can be done through infor-
mation, establishment of economic incentives or disincentives, or by
legal or regulatory measures. Specific priority should be given to the
termination of the extremely polluting practise of discharging the
surplus of manure and other agricultural waste directly into watexr
courses.

There are strong indications that organic micre-pollutants, in partic-
ular PCB and PAH, represent a serious problem in the area. Before
actions can be planned, an investigation into the size of the problem
and the sources of this pollution has to be carried out. The level of
dioxin pollution in the region should also be investigated. A detailed
monitoring programme should be executed in the Pregel River and Gulf of
Vislinsk. There is alse a need to upgrade the laboratory's capacity and
competence on micro pollutants,

A river basin plan for Pregel river and a management plan for the Gulfs
of Kaliningrad, Vislinks and Vislana, should be developed,

There is a general need for improvement of sewage treatment facilities

all over the region. Studies should be made and strategies developed to
facilitate investment and better performance in this sector.
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When i i i
the general economic situation has improved angd becomes

stable the system of users fees, etec. oLy

fo{ municipal water supply,
improvement,

Environmental information disseminatio

. n and people! icq 3 :
environmental decision-making should b Peopie’s participation in

e enhanced.

The priority action pro
the pollution load to

point sources,
regulatory acti

Table 0.2

Reduction in the Annuail Po

llution Lo
Abatement Measures at Poin ad of the Proposed

t Sources., Tons per Year.

Priority hot-spot

P N BOD

a. Kaliningrad City Sewa
ge System 450

b. Pulp and Paper Mill No. 1 in Kal, 8 558 10 000
¢. Pulp and Paper Mill No. 2 in Kal. 4 40 S 000
d. Sovetsk Pulp and Paper Mill 7 3 000 s 000
e, Nemén‘Pulp and Paper Mill 7 2 600 % 900
f. ié%lnlngrag City Wastes System - 100 2 888
g. 0Ll Bunkering Statiom, Kal. subs. reduction in oil discharges
Total

> 476 > 6 320 > 77 000

* According to the described
C plans (cf. 5.2.1) the load i §
EOD from this source will be 34 000 tons per year Thizeizgtlﬁn o
vex, under the condition of no changes in production strucéurzw_

the two pulp and pa i
per mills and thac : .
treated at the City Sewage Plant. all their discharges were

at
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cate 0.3 Baltic Sea Environment Programme

Reduction in Annual Load from Aricultural Point Sources
Tons per Year
(figures reduced due to retention and denitrification)

Action P N
Stop in direct discharges of agr. oy eye
Wzs}t):e and man::lre to wZ%ercoursgs. 1 000 5 760 : V pre"FeaSlblhty StUdy Of the
reduction in discharges from | if;tlllfi Izj‘f i Y ;
igier igrt.: poi;t 200.1:2&2% ; 230 L 750 er BaSln and Baltlc CoaSt Of POland
Total 1 230 7 510

Part I Synthesis Report

The total action programme will reduce the annual load of phosphorous
to the gulfs by about 1700 tons, or 66%, of the total loading. The
annual load of nitrogen will be reduced by about 14 000 toms, or 38% of
the total loading. The reduction of the load of organic matter can not
be calculated since the loading from agriculture is unknown. However,
the proposed actions will remove all the major industrial and municipal
sources of BOD.

As proposed the programme will come close to achieving the objectives
of the Baltic Sea programme in the Kaliningrad region. To reduce the
load of nitrogen to fully meet the objectives, action has to be taken
on the use of fertilizer and manure in the agricultural sector, and

nitrogen removal has to be implemented at the Kaliningrad Sewage p
Treatment Plant. repared for the World Bank
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EXECUTIVE SUMMARY

L BACKGROUND
1.1 Part of the Baltic Sea Environmental Programme

The Pre-Feasibility Study of the Vistula River Basin and Baltic Coast of Poland
is part of the activities initiated by the Baltic Sea Environment Conference
held in Romneby, Sweden in September 1990. This study is one of eight parallel
pre-feasibility studies that constitute the basis for the Baltic Sea Joint Com-
prehensive Environmental Action Programme, a special report on recommended

«actions to reduce emissions and restore the Baltic. Sea to a sound ecological
balance.

This Pre-Feasibility Study has been sponsored by the governmments of Denmark and
Sweden and has been elaborated by the SWECO - COWIconsult - VKI Vistula Joint
Venture in ‘association with Hydroprojekt and Stolica, Warsaw. The World Bank has
been the executing agency for the consultant’s work,

The objectives of this study are to provide an overview of envirommental pro-
blems and causes in the study area, identify and assess possible investments and
institutional actions, and to recommend a priority action programme to control
and reduce the pollution of the Baltic Sea from the entire drainage basin of the
Vistula River and the Baltic Coast of Poland. This includes the target of adop- - ~ o foWEDE
tion of measures by the countries in the region to reduce the 1987 emission S . ’{-,.
levels by 50 percent by 1995 in line with the 1990 Baltic Sea Declaration.

1.2 The Study Area 3 /

The study covers the two discrete sub-regions 1) the Vistula River Basin and 2) ' ) A
the coastal drainage area covering a 60-70 km wide strip along the Polish coast- & 3]
line from the border to the Russian Kaliningrad area to the mouth of Odra River s 1908
(see map 1). The total land area is 220,000 lm? with a population of 26.7 mil- ;. ')'*-'b
lion people. 89 percent of the Study Area is found within Polish territory (see 3

: Noes o
map 2). The rest is parts of the Czech and Slovak Federal Republic (CSFR), ~/ ~
Ukraine and Belarus. 7

. -~

-~ Cl ;

) i BELARS - 47 ¢

The Study Area represents 14 percent of the total catchment area of the Baltic T N - f L

Sea, 33 percent of its population, and the largest portion of the agricultural GERMANY R - ~i _,-"\_r\(’ 0 200 Kin
activity in the catchment area. The conditions of the Baltic Sea are therefore d

b} T
significantly dependent on the influence from the Study Area and its decision
nakers.
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There are concentrations of population in the middle and southern part of the
basin with agglomerations around Warsaw, Krakow and Katowice in Poland, and Lwvov
in Ukraine. The Polish coastal area is less densely populated except the Gdansk-
Gdynia agglomeration, The location ¢f industry in the study area follows mainly
the same concentration pattern as the population.

Agriculture covers 65 percent of the land area with generally uniform distribu-
tion of both field crops and livestock. The most intense agriculture can be
found on Lower Vistula River and in the most western part of the coastal area.
Small and medium privately-owned farms dominate the central and southern part of
Poland. Large state and cooperative farms dominate in the northern part of
Poland and in Belarus and Ukraine.

Poland, which is a littoral state of the Baltic Sea, is a signatéry to the
Helsinki Gonvention.

1.3 Alarming Environmental Situation

The situation of dense population and high industrialization has caused an
intense, in some cases irresponsible, utilization of natural resources, jeopard-
izing the availability of clean water and fresh air.’

Measures against water pollution are not well developed. The municipal waste-
water from about 1/3 of the population in Poland is not treated at all, and most
of the existing treatment is of low efficiency. The situation in industry is
similar with lack of sound technology and high discharge of pollution from most
of the plants. Several major factories have no appropriate treatment,

Handling of manure from livestock farms causes water pollution in several parts
of the Study Area. Most rivers are affected by nutrient runoff from crop land.
At present, the runcff is moderate but if the application of commercial ferti-
lizers should approach the Western European level the load to the rivers would
increase considerably. :

The discharge of improperly treated wastewater from industrial and domestic
sources causes deterioration of the quality of the river water. Only lakes and
rivers in the upper parts of the drainage basin show a water quality sufficient
for production of drinking water. Most of .the surface waters within the Study
Area are unsuitable as drinking water supply and large parts of the rivers are
too polluted for any utilization. River bathing is restricted or prohibited
throughout most of the Vistula basin.

The discharge of saline water from coal and sulphur mining in the headwater
areas of tributaries of the Vistula riwver makes the river water umpalatable {fov

drinking all the way to Warsaw and too corrosive for industrial use. As a vesult
of the salinity and wastewater pollution, long distance water supply systems are

BTBSS. 1 fm/VU0/921027.DSR i
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built in the upper and middle Vistula reglon. These water projects are wvery
expensive, and the whole approach diverts investment resources from cleaning up
the causes of river pollution,

Discharges of untreated wastewater bring large amounts of bacteria and other
pollutants to coastal rivers, and directly to the Baltic Sea. Fishing, recrea-
tion and other uses of coastal areas are hampered by pollution. The Polish
beaches of the Baltic Sea are valuable areas for the domestic and international
tourism, which is now restricted by beach closures.

Atmospheric emission of dust, sulphur dioxide (80;), nitrogen oxides (NO.),

heavy metals and organic compounds is severe in heavily industrialized areas,
especially around Katowice and Krakow. Coal-burning power plants and metallurgi-
cal industries are the largest poeint sources, and coal combustion for heating
represents the largest non-point source for dust. Vehicles contribute signifi-
‘cantly to air pollution, including NO,, carbon monoxide (CO), particulates,
volatile organic compounds (VOGC), and lead (Pb), and are anticipated to increase
due to greater use of trucks for tramsport and expanded number of private
vehicles, '

Inefficient and poorly maintained combustion processes, lack of clean technology
and emission control equipment, poor -maintenance of existing control equipment,
and poor fuel (coal) quality are the main reasons for the heavy industrial air
pollution, High lead-content in gasoline, high sulphur-content in diesel fuel,
1ack of emission control and poor maintenance are’ causes for high wvehicle
emissions. Leaks, lack of controls and large heat losses from buildings and
heat-supply systems are responsible for a large part of the air pollution
emissions from heat generatiom.

1.4 Poliution of the Baltic Sea

Water quality in the Baltic Sea is threatened by nutrients, heavy metals and
persistent organic substances conveyed by direct discharge to the sea, by rivers
or by atmospheric deposition to the sea water.

Discharges of the nutrients nitrogen and phosphorus increase plankton growth and
possibly algal blooms. Large amounts of oxygen are consumed when the plankton is
decomposed. This has led to oxygen deficiencies and possibly production of hyd-
rogen sulphide, and especially in deep parts of the Baltic proper, which have
had major consequences for the faunz over the last few decades. Nutrients are
significant components of runoff from agriculture and discharge from the munici-
pal sewerage and some specific industries which lack reduction measures.

The agricultural sector contributes 45 percent of the total nitrogen load reach-
ing the Baltic Sea from the study area. This is more than the load from all
wastewater point sources. About 1/6 of the agricultural load is ammonia

81855, 1 fm/VU0/ 920918 .DSR
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d?posiFed on the Baltic Sea which has evaporated from animal manure and feruj.
lizer in the study area. The present pollution from agficulture is low by Voot
European standards due to low fertilizer use and large number of very small -
farms. The load from agriculture can be expected to increase substantially if

?ertlllzer use increases to typical West-European levels without major changes
in farm practices and land use. :

Reliable information is lacking on discharges of heavy metals in the Study Area
However, data from the mouth of the Vistula show very high values for most of -
tye analyzed metals. Some heavy metals are essential trace elements in vital
bxoc?emical substances and processes. However, in just a little toc high concen-
trations, most of them are toxic to life and can cause damage to flora and
fauna. Heavy metals transported to the sea by rivers have both natural and human
sources. Increased metal concentrations originate from several human activities
with the metallurgical industry and use of leaded gasoline as the main sources.

Persistent organi? substances belong to a group of man-made organic chemicals.
They are.noglreaQL}y degradable and hence long-lived. The levels of these sub-
stances in the enviromment will gradually rise as long as they are entering the

envi - ;- s .
ironment at a faster rate than they degcompose. The substances having biologi-

cal effects are bio-accumulating, that is they are taken up by living organisms
where.they can accumulate to concentrations tens of thousands of times higher
than in the water itself. Toxic effects on the fauna in the Baltic Sea have
mostly been caused by the chlorinated organic compounds, DDT and PCB are perhaps
the most wg}l~known substances of this group, but there are large amounts of
other chlorinated pesticides and by-products from the organo-chemical industry.

Moanoring of persistent organic substances is rare in the Study Area, but there
are industrial branches present which can be expected to discharge thése toxic
substances if adequate remedial measures are not taken. The major pulp and paper
and chemical industries along Lower Vistula are threats to the Baltic Sea i
Several chemical industries in the Katowice area and one major industry iﬁ the

Bzura Rlver-area are primarily threats to the downstream river sections but have
alsc long distant effects.

The corre}a?ion between the quantities emitted in one point and the discharge to
and deposition on the Baltic Sea has been studied. Many substances are reduced
through decomposition and deposition during transport by river water. As an
example, out of 1 kg of nitrogen discharged in Warsaw, only 0.5 kg arrives in
the Bay of G?ansk. For the same volume, 1 kg of N, discharged in Krakow only

0.3 kg, and in Lvov 0.1 kg, reaches the sea. For other substances the transport
fact?rs are ?sually lower. Most heavy metals deposit not very far from the ocut-
let in the river, lake or sea, Their further transport depends on biological

activity, and the deposit from one year can contribute small amounts to the
transport over many years.

BTES5. 1 fm/VU0/920918.D5R i

89



Atmospheric emissions are transported long distances a.nd dlspersefl ot? a reglott;.al
scale. Only about 4 percent of NO, emissions from a point source in Warsawv en

up in deposition on the Baltic Sea, but some of the le.n:gest point sources of .
airborne pollution reaching the Baltic Sea are found in the.southern part of the
Study Area. Out of the 40 highest N—deposition-to-Baltm‘pomt sources, 27 are
located in the southern part of the study area contributing 2200 tons N per year
the Baltic Sea.

Nonetheless, the biggest part of the total load on the Bz-ilt.":,c Sea emanates from
waterborne sources with the major impacts from sources within short dn:stance of
the sea. Tables EL and E2 swmmarize the loads and sources to the Bazltie Sea from
the Study Area.

BTBSS. i fm/VUG/920918.DSR
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Iable E]l WATERBORNE CONTRIBUTION OF RBOD, NITROGEN AND PHOSPHORUS TO THE BALTIC
SEA FROM THE STUDY AREA.

Vistula River values based on average measurements for the period
1987-90. Coastal river and direct discharges estimated,

EODg Tot-N Tot-P

tons/year | percent | tons/year | percent | tons/year | percent
Vistula 153,000 78 100,000 82 5,800 73
Coastal Rivers _
and direct dis- 43,000 22 22,000 { 18 2,200 27
charge
Total Study 196,000 100 122,000 100 8,000 100
Area

Table E2 NITROGEN LOAD ON THE BALTIC SEA FROM THE STUDY AREA BASED ON MODEL
CALCULATIONS FOR A NORMAL YEAR .

Water-boxne _

- point sources 52,000 tons/year 36 percent
- non-point sources 70,000 tons/year 49 percent
Air-bhorne -

- point sources 11,000 tons/year 8 percent
- ___non-point sources ‘ 10,000 tons/year 7 percent
Total , 143,000 tons/year 100 percent

The biggest contributors of nitrogen to water are urban populations representing

45,000 tons/year and agriculture representing 52,000 tons/year.

2 PROPOSED ACTICONS

2.1 General Approach

Environmental protection aspects should be a part of most activities and deci-
sions of the modern soclety.

The environmental action programme presented by this study is divided into two
main features
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atment plants control existing pol-

- Investments in real facilities like tre S
S .
lution (municipal, industrial, livestock operations}.

i i isite for the in-
- Accompanying_measures include actions which are prerecéu:li.ilzih o ey, These
vestments or support a sound environmental_devi%i?m;25151ation v .a—
. i £ activities like , regul
are represented by a wide range © S areb. edu-
tions, institutional strengthening, management programmes,. .
cation and measures to increase public awareness.

iori j i i s been given
In the process of screening out priority projects, consideration ha [4

to a number of factors, such as

- The size of the polluter. Only the biggest point sources of pollution have
been analyzed.

- The cost-effectiveness of the actiom. Analysis of costfeffectzizziinre-
garding reduction of BOD, nitrogen and phosphorus has been un .

. The effect of pollution. Although there is no ge_nerall_.y acceptei ba%z_t;;e
between different types of environmental pr?blems, a judgement has
made based on all information collected during the study.

e s . . . o
The relative impact on four water divisions in the study from actions in key
places are given in table E3 below.

Table E3 RELATIVE IMPACT OF ACTIONS IN KEY PLACES:

Rate of impact +++ = high, 0 = none

Key places Issue

and Bay of
Bas1.n vistula Lagoon -| Gdansk

vistula 1 Coastaf Rivers 1 Coastal Waters | Baltic Sea—\

- : . £ pol-
Agriculture in Horthern Reduction o -
Poland étt:gégn from. Live | 0 o, " e

i Hunicipal and - —
Coastal point sources : t??al X o -

ard Kiddle vistula dustrial wWiP -
Regions

Point sources in Upper “Hunicipal and in-
Vistula Region incl. dustrial wWTP - 0 0 .
gelarus and Ukraine

i i vistula Reduction of 0 o
g‘ers;?in‘?nlé . Gkrainc saline discharge b+ ¢

| ——
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Point sources in Lower Hunicipal and i j ::_

Two perspectives have been used to evaluate the cost-effectiveness: 1) Benefit
te the Baltic Sea, and 2) benefit to the population and environment directly
affected by pollution discharges (local benefit). Improvement in Baltic Sea
conditions was the primary motivation for the HELCOM-coordinated pre-feasibility
studies, but realistic conclusions must take into account the pressing health
concerns, envirommental damage and economic situation in the areas where the
‘'pollution originates. Most possible actions benefit both the Baltic Sea and the
local environment, but the priority ranking based on cost-effectiveness may
differ. For example, wastewater treatment plants in southern Poland improve
river water quality in central Poland where it is needed for water supply but
have less direct benefit to the distant Baltic Sea, The recommended Priority

Investment Programme is developed from a dual ranking, and is described in
Part 3 of this summary.

It should also be noted that the same type of measures which are needed for
protection of the local environment must be introduced as a first step in reduc-
ing the substances threatening the Baltic Sea.

2.2 The Local Environment. Reacts First

Due to the time required for the implementation of actions, the goal to have
actions in full operation by the year 1995 is not reachable. Reversing the
direction of development of the environment will take a decade or more. However,
some actions will provide early response, at least for the immediate surround-
ings of the polluter. It is recommended that actions aiming at both long-term
effects and immediate short-term effects should be initlated as soon as poss-
ible. In the calculations, we have anticipated that the Priority Action Program-

me will be in full operation by the year 2000 and that implementation of all
proposed actions will take 20 years.

Special attention should be given to completion of certain facilities under.
construction which have stopped due to lack of funds. Restart of these projects
can give quick results for low extra investment cost. In many cases only some
engineering and mechanical equipment is missing. A list of 1% wastewater treat-
ment plants in the Polish part of the Study Area which are more than 70% com-
plete shows that plants for treatment totalling 745,000 m®/day (approx 2.7 - 10°
population equivalents) can be completed for 47.3 - 10° ECU. There are also
examples of similar cases in the Belaric and Ukrazinian parts.

2.3 Heasures for Pollution Control

2.31 Water Comservation and Management

The increasing pollution of river water and groundwater has made it difficult to
find sources for water supply near the consumers and arrangements for long dis-
tance transfer of water have been necessitated. This requires high investments
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: 5 ‘or Invest-
in pipelines. In many cases, this money could have beenlbetizz u.:;iliéy s
ment in pollution abatement measures to keep the natural wa q
ciently good for water supply.

i downstream
The fact that an upstream polluter can I_Je harmful to alseuiz.esi;f S ing to an
water supplies makes obvious the necessity for reglonal plann g
effective water conservation and management prograrme.

2.32 Municipal Vastewater Treatment

. . e
The basic goal should be mechanical-biological or mechanlcal-chemxczﬁdzgezslnigs
of all urban wastewater. Both methods considerably. reduce BOD, susp '
and pathogenic oxganisms.

i i directed to
Given the current economic situation in the basa:n, efforts :?houltti:m X;e:m ;netreat-
reach these goals through phased programmes of incremental mveied
ment which, in the long-term, will allow these goals to be reached.

i : the
Before biologlcal treatment can be started, alres,torat:.org progwl.;?zxgeoicér Soecial
i ‘ ici tment plants must be ca .
collection areas to all municipal trea 5 i
attention should be given to, jndustrial load, condition of sewer net:v:ork.,
water and water consumption.

2.33 Tndustrial Heasures

Ali major poliuting industries should take st_:eps-to neet pzllliugtzr; tilgimmity
accepted in other European countxies. The gul.deln_.nes from The ® bepconsidered o
are recommended for use and the established requ:_.rements shou D o e
the management of each industry. In t{;;sttca;zs;: a;zzer?iliitigiegy e ype
i ess modifications, etc. ought to . s
Ejéozétgzzcshould be combined with process m?difications mdertaki;eizrmtzi:)‘;‘:is
the whole production more rational and profltab]:e. Exte:;nal.txfeal ent measy '
inciuding ‘required pre-treatment befoz:'e connection to a municipa
plant, should usually be preceded by internal measures,

The improvements are sometimes expensive to obtain in existing plants and E};rz;n-
should be given reasonable time for implementing actions to meet proper en
mental protection standards.

i i OWnEY -
At all changes in process technology, type and quantity of production and

P v i v idered as a
ship, the proper en ironmental protection measures have to be considere

1

responsibility attached to the company.
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2.34 Agriculture
The main threats to the envirorment from agriculture are

Point discharge of manure from big farms causing damage of groundwater and

oxygen deficit and bacteria concentrations in small rivers and transport of
nutrients to the Baltie Sea.

Non-point discharge of nutrients which can cause damage of groundwater and

eutrophication in lakes and rivers or will be transported by air or water
to the Baltic Sea,

Discharge of pesticides and herbicides damaging groundwater and biclogical
life in lakes, rivers, and in the Baltic Sea.

Of the 142,000 km® of agricultural land in the study area, 73 percent is
occupied by swmall, privately-owned Polish farms, with an average size of 5 ha
and livestock of about 4 animal units. These small production units, combined
with low nitrogen-fertilizer application, presently have low nitrogen discharge
to the water system. Only minor reductions of the discharge from these sources
will be possible. Large Polish state farmes represent 15% of the agricultural
area and have an average size of 3000 ha with about 2000 animal units. Nitrogen
discharge from these large farms can be reduced by 50 to 60 percent through
manure storage and seasonzlly-timed applications, The remaining 12% of the agri-
cultural area is mostly state-owned farms in Belarus and Ukraine which are even
larger than the Polish state farms. On such large farms, reduction of the nitro-

gen discharge by 60 to 70 percent will be possible through changes in animal
production and manure handling.

It will be possible to reduce the present nitrogen load on the Baltic Sea from
agriculture by a total of about 25 percent through construction of 8-month
manure storage tanks on larger farms (more than 30 animals), timing of manure
application, use of cover crops and field plans, reduction of N-evaporation from
fertilizer, regulation of draining, and conversion of the poorest arable land to
forest plantation. The local benefits to river water quality would be signifi-
cant in areas with severe agricultural discharges at present. However, the re-

duction assumes no changes in fertilizer consumption, land use or other famm
practices, which is not likely to happen.

Present agricultural yields are low in the study area. The most obvious causes
for low productivity are the low fertilization level, poor drainage, acid soils
and the large number of very small farms. The grain yield has increased by 30.
percent during the last decade to 3 touns/ha and it is estimated to increase
further to 4.5 tons/ha during the next decade. This will require a doubling of
the nitrogen fertilizer consumption and is likely to be accompanied by increased
animal production. It is estimated that this will result in a doubling of the
present nitrogen load on the Baltic Sea to 125,000 tons nitrogen per year. With
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3 111 be reduced €O
the previously mentioned reduction measures, th;svt;ad wil
78 000 tons/year, which is 125% of the present level.

i a per-hectare

sed fertilizer and pesticide prices oF taxes, co?plzdrizigzerpand eens
e d arrangement can help restrain the increase 1T i€ B eon-
t?x-refund aromo%:e efficient use. Expansion of agricultural exte S A help.
clde?, and px es to promote envirohmentally-sound farm p¥a?tlces i dens
sulzlzgoigggzgl or *organic® farming (no commerxcilal fe¥t;?;ze§o;zrplév31‘ os)
Truld stabilize nitrogen discharges from férms at a sll% t icological o a mro-
cou ields as well. This would regquire & market for Lo ity of
o 10?3; YIzufficient p%ice premium to offset the lower net;?ro-iccontamina_
ceee yltl zarmin International perceptions of pollu?ion an so;he NS
egologxca land woﬁid likely hinder establishment Of'th1§ market. oueiee
Cloz';: iﬁainthe HELCOM goal of a 50 percent reduction in pollution
Ezie:listic for agriculture in the study area.

2.35 Wetlands

i interface

Tands and coastal lagoons include a wide range of biotopes a?tgézn}im?ortant
betwacn d water. They axe essential landscape elements Wil A
beiwe%z.;zzitigning thé biodiversity and they are vgluable for;igot:zt;ands .
role't Sea. By retention and slow discharging o? ?alngater g??ncr;ases ande
ey jver flow, which facilitates self-purification and i o Ly
e roe- Undeé favourable conditions, they reduce_nutrlents.le zsources
w%zii gzaétgi'non-point sources. At the same time, tgey areczagzrioxzc‘SUb_
Egichgare sensitive to overloading by nutrients and influen
stances.

isti ands and, if poss-
For these reasons, it is recommended to preserve exmstzni zetir estabiish o
ible, to restore damaged wetlands. It is recommended ti tiépdrai e eater. £rom
; i ‘ i i cep na
i | i f wetland strips teo luter
tective zones conslsting 0 : :
fertilized fields before it enters ditches or streams.

' i on-

i i wastewater into natural wetlands or coastal‘lagoo?s is Zi;éni;cerest
D%scha?glng of environmental pollution. As there is an increa % cerest
e eat v Ciseds for their biological values, their use for wastewa ezructEd
e Wgt azstricted it is of great importance tO design also co?s o
et Should'ti i'the obtéin the same biological values as naturaldfeF azd o
Wetlanés Szlorz and %aﬁna and the shape of the lands?ape. As well-feilggall o
riiiiizzgwetlands need large areas, they are more suitrable to use Lo
s

medium size communities.
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2.36 Salinity In Rivers

Actions need to be taken to reduce the discharge of highly saline waters to the
upper Vistula and Bug from coal mining operations and the discharge of chlorides
and sulphates from sulphur mining to the middle Vistula and San from sulphur
mining operations. These discharges make the river water unpalatable and corros-
ive which creates additional mneeds for investments to supply water for drinking,
industrial processes and cooling. Presently, the alternatives for the reduction
of these discharges from the coal and sulphur mines are under investigation in
the context of the restructuring of these industries. Due to the interlinkage
between the restructuring process and environmental improvements in these indus-
tries, it is premature to recommend specific investment actions for this pro-
blen.

2.37 Air Pollution

Specific measures for control of air pollution from major industries and power
plants, vehicles, district heating and agriculture are recommended in this

study. There are a large number of nationally and internationally financed pro-
jects and government initiatives for control of air pollution in the study are,
including power generation, industrial pollution control, district heating and

energy conservation, and transportation. Proposed measures must be closely
coordinated with these other programmes.

Actions are proposed to modernize industrial processes and production at several
industries to reduce water pollution. These additional benefits are not esti-

mated, For power plants, investment cost-effectiveness is evaluated for a single
plant (Warsaw Siekierki) as an example. This project is included in the Baltic

Sea programme, but may also be included under other regionzl investment pro-
grammes,

For vehicles, catalytic converters and unleaded gasoline should be required on
all new vehicles beginning 1993 or 1994. The maximm lead-content of leaded
gasoline should be reduced to 0.15 g/l1, and unleaded gasoline made te cost no
more than leaded gasoline. Emission controls and lower-sulphur fuel should be
introduced on diesel vehicles and a timetable established to meet all vehicle
emissions regulations of the European Commumity. Special efforts should be taken
to maintain and enhance the viability of public mass transit and goods transpor-
tation in the coming decades, to ease the demand for private vehicles. An in-
spection programme for all vehicles should be established, and urban air quality
monitoring enhanced to demonstrate the wvehicle-related problems and progress to
the public. Activities concerning the transportation sector should be
coordinated with an initiative of the Baltic Ministers of Transportation.
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i i er conservation is
&4 general programme of district heating ren?va?lon azéognPlgi o e the pay-
vecommended. This is not included in the ?rlorlty agaldled e m program,
back from energy savings enables this action to be . nP01and
and this is already under way in a major programme 1n

i fertilizer
Agricultural recommendations, including manure storage_ziniiéuce i
changes, improved field practices and oth?r measzres ::ter - griiidwater pol-
emissions to the air in addition to reducing su¥ ace-.d A B morated in
1ution. These emission reductions have been estimatec an
the cost-effectiveness analysis.

2.4 Actions Primarily forlProteccion of the Baltic Sea

2.41 Nutrients

i and must be

The handling of manure in agriculture in the northezé pzztigﬁoizir & St o

arefully considered. There have to be §t¥uctural chang e e void
. i e of manure as natural fertilizer for crops. In oxde 5 i e
effBCt%VE ui manure outside the growing season, storage tanks with 8 monf' ld?
S?readlng.g introduced on medium and large farms. Cover crops.lllmxng, Liccion
c;zismuiZgu;at?on of draining activities and preservation/creatlon of prot
zones’should also be arranged.

3 ili use which
Actions have to be taken against the future rise of feit%llgzz e iacion of
threatens to increase the nitrogen discharge to.the Ba ttz se ;sed
the price of fertilizers and plans for application have

i ici eatment plants
Nutrient reduction has to be installed In municipal wast;wigerazza P
and for the industries in the middle and northern part © e .

issi i ' diffi-
The target of 50 percent reduction from the 1987 eg15512n iz;ziz ;; ggrgercent
cult to achieve for nitrogen. The reduction of mun%clpa s Toes Y etiniency
reguires that 3/4 of the population in towns a?d vl%lages ge iiro fhicieres.
niirogen reduction and measures in all industries discharging S : hs;aiy s
pheric emissions of NO, could be reduced by 10 to 15 percent, bu
without enormous cost.

ana munici orus reduc-
The major part of phosphorus em tes from ‘1c1pal sources.eiizigzn e e
tion in municipal treatment plants combined with phosphorus X

i i i i ble the
with the actions proposed for nitrogen reduction 1in agriculture, will ena
50 percent goal to be reached.
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2.42 Heavy Metals

A comprehensive programme against uncontrolled emissions of heavy metals must be
initiated within the wastewater collection area for all wastewater treatment
plants (WWIPs) included in the Baltic Sea Programme. Metal contamination of
municipal wastewater disturbs bioclogical treatment processes and Yenders the
sludge unsuitable for spreading on farmland. Measures against metal emissions
have to be taken at polluting industries of all sizes, not only the major ones.

The use of unleaded gasoline should be promoted, and the lead content reduced to
0.15 g/l in leaded gasoline.

2,43 Persistent Organlc Sﬁbstances

A programme for considerable reduction of discharges of persistent organic sub-
stances should be carried out for all projects in the Baltic Sea Programme. The
programme would focus on pulp and paper industry, organic chemicals industry,
waste incineration and other sources of persistent organic substances.

Restriction has to be put on the use of herbicides and pesticides.

2.5 Accompanying Measures

2.51 Background

Sound development of envirommental protection, including the proposed priority
action programme, can be difficult to fulfil for an already strained economy and
requires personal motivation and engagement, The general public has to be

involved and encouraged in efforts to improve the environmental aspects of all
activities.

The governments in the Study Area are concerned about the environmental status,
arnd a number of legislative and administrative actions against envirofhmental

pollution have been taken. Scientists, non-govermmental organizations as well as
individuals are also engaged in solving the problems.

The actions already taken are commendable and deserve support. This report
includes recommrendations for continued development of non-investment measures
crucial to the feasibility and cost-efifectiveness of the imvestment programmes.
Seme of these measures will be required by international financing institutions

as conditions of investments, Examples are given for Poland, but are wvalid as
general recommendations for the entire Study Area,
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2.52 Policy, Legislation snd Adminfstration

- - a2 . d
It is recommended that the proposed Polish MNational Environment Potl;yaiihgifse
by the Parliament. This mew law will make it easier for enVLronme§ idce thor-
ities to follow a unified strategy and it will support the genera P
ervironmental protection measures.

i i i ' endations
A reconstruction of legislation is going on in P?land and thedriioT?nk o
mostly concern the effective implementation., It lsdreiommezdin the regulovions
i 1 i lanning and change

changes in the legislation for Spatial P C .
for %uilding and site permissions closely to the inv?iongzzgii i;gzzzzlzzoiig

i ilding and site C
and the Water Law. In particular, the bui ding P ; )
include environmental review and clear definition of environmental responsibil
ities and restrictions.

‘ i i ibili to
A central Environmental Protection Agency is re?ommended‘WLCh reZPZZSCDOidEzate
formulate the regulations and practices for regxonal-offlces,‘an L5 000
with non-governmental organizations and other groups on a nationa .

i i ental
It is also recommended to establish an effective appeal system for ezztrznztem
decisions, both within the administrative system and the ordinary co v .
to ensure democratic contrel,

The permit granting system must be improved for enterprises act1¥eiy L:éizaiizng
the environment. It is recommended that pre-assessments b% compudéciion oo
enterprises change or increase their production. In e§lst1ng pro ;Or r;dual
limits for permits have to be establishedq-A system with zagggti ‘ éeging o the
strengthening of the requirements for permits is recompende tho P eding up ©
technical development. The fulfilment o? the conditions for the perm

be subject to regular environmental audits,

To conserve water resources and to decrease the-volume of wastewzter dligﬁi:%ije
for collection, treatment and disposal, activities are encourage t;hrae onallz
water consumption by agricultural, industria% and municipal useri.‘ ezaSin
ities include xeform of the process for-settxng water charges am lnzzerin gamd
user charges for water and wastewater, 1gp1ementatlon of efﬁegtlvE1?C educition
billing systems, water conservation stuéles foF key users, an '?i b education
activities. A decrease in domestic a§d lndqstrlal wastewater wld P LT eftee
tive expansion of the capacity of existing treatment plants, and pos

tions in the size and costs for proposed treatment plants.

2.53 Economic Instruments

The following initiatives are recommended to improve and extend the existing
system of economic instruments in Poland:
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1. Adjustments of the level of cha

tges for different pollutants within the
present system of emission char

ges and fees. ’

2. It is recommended to evaluate the use of tradable
Primarily on an experimental basis.

3. It should be considered to

pexrmits in special ca

sen,

introduce a charge on fertilizers in Poland in
oxder to limit the foreseen increase of their use. Tt should also be con-

sidered to impose a charge on pesticides as an intermediate action.

4.  Each user should pay the relevant expenses for both supply of water and
treatment of wastewater, and

fees must cover the real continuing costs of
operation and maintenance,

5. Economic support in the form of

subsidies to technical development, i.e,
technical research, pilot plants

and demonstration plants is recommended,

6. It is recommended that the entire energy sector should have a coherent

system of charges and support in order to reduce energy consumption and to
promote change to clean technology,

. _ g Programme be problem-oriented. Too extensive
ng should be avoided and the selection of relevant Parameters should be

considered carefully. It is also essential that acts to combat pollution are
based upon analysis of cause and effects,

It is important that the monitorin
apli

2.55 Product Control

Honitoring of production procedures, chemical
effluent quality, and disposal of waste,
waters, air and soil, produces essential
for the environmental authorities,

consumption, treatment Processes,
along with monitoring of receiving
information for factory management and
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2.56 Cooperation

Initiatives for regional cooperation, cooperation between and within sectors of
society and intermational cooperation are to be encouraged. The implementation
of the action programme requires an industry of good quality and ability to
supply the needed structures and equipment, '

2.57 Applied Research

We recommend promotion of applied research and permanent education possibilities
in the fields of implementation and operation of environmental protection activ-
ities such as treatment plants.

2.58 Public Awareness and Education

The public knowledge and awareness of the environmental assets should be pro-
moted by activities in schools and in media. Activities by mon-government organ-
izations (NGOs) usually have good informative effect.

3 INVESTHERT PROGRAMMES

For the point sources within hot spots, reliable cost estimates for a defined
reduction of BOD, nitrogen and phosphorus can be assessed. These have been

screened according to cost-effectiveness for reduction of nutrients and the most’

efficient ones are selected for the Baltic Sea Protection Programme. Due to lack
of reliable data for heavy metals and persistent organic substances, cost-effec-
tiveness analysis iIs not possible for these substances. Instead estimated risk
of emission of hazardous substances in certain industrial processes has been
used for selection of the priority projects. This Baltic Sea action programme is
presented in section 3.1. '

The local threat of pollution is of great concern for the authorities in the
countries covered by the Study. We have made an additional selection of prioritcy
projects from the local environmental perspective. The water supplies of Warsaw
and Plock and in the Krakow and Katowice areas comstitute the most severe local
pollution problem. This.programme for local benefits is presented in section
3.2,

The Priority Action Programme which combines the Baltic Sea and local rankings
is presented in section 3.3,

For comparison, an assesskent is presented in section 3.4 for the case if all
proposed actions were implemented. The benefits of these recommended investment
actions are presented in section &.
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3.1 Baltic Sea'frotection Programme
Investment - Tetal annual cost 1)
108 ECU 10% ECU/year

Hanure tanks for major animal farms 1,330 110

Municipal WWTP, 9 projects 2) - 730 123

Industrial abatement measures, 5-projects 3) 20 6

Heat and power plant, 1 project 4) 1

Total 2,080 240

1)  Operation and maintenance costs

Plus interest and repaymen i i
ment. coets. payment of the invest

2) Koszalin, Gdansk Wschod, Gdynia,

Bydgoszcz, T ,
Czajka, Lublin and Tarnow, ydgos orun, Wleoclawek, Warsaw

a){ Swlec%e pulp-and paper: Boruta organic chemicals, Jaworzna nitrogen and
g:gzntﬁgghzﬁlcgls, Oswiechim chemicals and Boleslaw Bukowma metal works
¢ Ligures are usually only for pre-treatment. .Fi :

takes place in a municipal plant. d : eomment, Hinal creatmen

4) Warsaw Siekierki Plant.

3.2 Special Programme for Improvement of the Surface Water Suppiy
Resources for Katowice, Krakow, Warsaw and Plock

Ingestment Total annual cost
105 ECU 10% ECU/year
Desalination for the most
saline wastes . 6200 135%)
Municipal WWTP 7802 1532
Industrial measures 45 12
Total 1,4451) @) 3001 2)

1) éflmethods undexr development i.e, deep well injection prove to be success-
ul, the costs can be considerably reduced.

2)

Ezqztrgm?nts for;pretreatment In medium and minor industries are not inves-
gated iIn Katowice region and the cost for pretreatment is not included.
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3.3 Priority Investment Progf&mme

ynthesized and compiled with

2 : i i ve been s N -
The two cost-effective ranking lists ha {sting very serious emvi-

other aspects of priority, such as the magnltude.of ex; g e tes opportun-
ronmental problems that can be reduced an§ th? tlmg and a 1, imfor
ity to fulfil the investment. This operation is 2 qudgement- as on A
mation collected during the study. Actions c1?551fle§ as prlzz:tzs e e s
best opportunity to give considerable result in sensitive ar

jble. See table E4 below.

3.4 All Proposed Actions

* » ) or
These costs are computed totals of the actions for major pollﬁiziioiéi;cgeg iil~
i i i i icipal actions cover & pPop .
investigation in the study. The municipal actl ] .
lien oui of the total population of 26.7 million 1n the Study greaéfT?zdtstries
trial projects represent an even smaller part_of the totél number e o,
This indicates that the total requirement of ane§tment in enviromme P
tion actions in the Study Area is several times higher.

Investment Total annual cost
108 ECU 10% ECU/year

Desalination for the most o LoD

saline wastes . 62 _

Municipal WWIP 28 projects 1,800 310

Industrial measures 100 20

' ' 10
Agriculture 1,330 110
Total 3,850V 580Y

1) If methods under development for reduction of salt discharge from mines,
i.e. deep well injection, prove to be successful, the costs can be con-
siderably reduced.
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Financial Methods, Economic Terms and Parameters

Cost-effectiveness analysis compares the amount of pollution reduction to the
cost of a project, giving a ratio of cost per reduced kilogram of pollutant,

A comparable annual cost for each project is computed as the sum of the
annualized investment cost plus annual operation and maintenance costs.

Annualized Iinvestment costs = Investment costs x a, where 'a' (the
annualization factor) is defined as:

r
1. [1/(0 + D))

8 =

r is the real interest rate and T.is the lifetime of capital. The factor ‘a’
is used to spread the investment costs over the lifetime of equipment and
constructions. The annualized investment costs may be interpreted as the inte-
rest and repayment of a loan obtained to finance the investment costs.

Real interest rate: T = %ff%% , where
SRS RS LR i

n = nominal interest rate
i = inflation rate

Throughout the report, it is assumed that r = 7 per cent.

Lifetime of constructions and equipment: T
Hunicipal wastewater treatment plants (WWIP)

- Equipment: T = 10 years
-+ Construction: T = 30 years

Industrial wastewater treatment
- All investment costs: T = 10 years
Agricultural investments

- Manure disposal tanks: T = 30 years
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4.3 Priority Investment Programac

4,31 Actions

The priority lavestment programme is a combination of the Baltic Seidpiizrlzz”
programme, the water supply in Upper and ﬂid?le vis?ula programme & e 2w0
posed actions for Brest in Belarus and Lvov in Ulwraine. The programme

classes of priority, see Table E4.

The benefits from the actions in the programme shown from thg perspectives are;

- The Baltic Sea

- The Coastal Area

- The Vistula Catchment Basin ]

- The Damages by Salinity in Upper Vistula Region

4,32 The Baltic Sea

Tables E6 and ﬁ? show the diédharge'and reduction in BOD, N and P if the pri-
ority investment programme, prioricy 1 and 2, would be implemented.

The reductidﬁ of nitrogen is less than the anticipat?d increase maigéy causgdggy
a rise in fertilizer use in agriculture, hence, the increase of loz lnsteat
reduction. Reduction of BOD and phosphorus is only a part of the 50 per cen
reduction goal.

The investment programme has also taken actions for reduction of heavy mztali
and persistent organic substances. The amounts have not been calculated due to-
latk of ‘basic analyses. :

Table E6 DIéCHARGE AND CALCULATED REDUCTION OF PRIORITY INVESTMENT PROGRAHHE
: PRIORITY 1, BALTIC SEA PERSPECTIVE

\ Discharge tons/yeaxr \ Reduction
(_ 1987/90 \ 2000 '~\ tons/year ‘ percent l
BODs 196,000 1 169,000 \ 41,000 \ 14
N 143,000 \ 186,000 \ 26,000 \ -30
{:: P 9,700 % 8,600 k 1,700 \ 11 \

87855, 1 fa/VU0/920918.03R
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Table E7 DISCHARGE AND CALCULATED REDUCTION OF PRIORITY INVESTMENT PROGRAMME
PRIORITY 1 and 2, BALTIC SEA PERSPECTIVE

Discharge tons/year Reduction
1987/90 2000 tons/year percent
BOD, 196,000 159,000 51,000 14
N 143,000 183,000 29,000 -28
P 9,700 8,200 2,100 15
4.33 The Coastal Area
{(a} The Gulf of Gdansk

The coastal waters in the Gulf of Gdansk suffer from poor water quality., The
pollution by divect discharge of wastewater from the population and industries

in the Gdansk-Gdynia region together with the polluted Vistula river discharge
constitutes a severe load on the marine environment,

It is likely to assess that the water quality and sanitary conditions in the

vicinity of Gdansk and Gdynia will improve significantly when the priority.in-
vestment programme is in effect.

The conditions in other parts of the Gulf of Gdansk are mainly controlled by the
pollution from the Vistula river and the open exchange of water with the Baltic
Sea, These conditions will not change significantly. The reduction of BOD and
phosphorus will balance with the increase in other parts. Nitrogen will show a
total increase due to the rise in fertilizer use in agriculture. The large
phytoplankton production will most likely increase,

The calculated reduction of BODg-load from Gdansk and Gdynia is 16,300
tons/year.

(b) The Open Coastline, the Vistula lagoon and the Coastal Rivers

A great number of the major farms are situated in the coastal area. When the
actions proposed for manure-handling are in operation, a considerable improve-

nment of the water quality in coastal rivers and along the coastline can be
expected,

BTBS5. 1 fm/VU0/920918.DSR
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4.34 The Vistula Catchment Basin ; COMMISSION OF THE EUROPEAN COMMUNITIES

The totals of the calculated local reductions of BODs discharge within the : DIRECTORATE - GENERAL

Vistula catchment basin is 142,000 tons/year. It can also be expressed as the ENVIRONMENT, NUCLEAR SAFETY

result of secondary treatment for 7 milliom population equivalents. ; ) AND CIVIL PROTECTION
Baltic Sea DIVISION XI - C-2

The benefit of the mmicipal and industrial actions programmes is mot only that W""‘”"

of improved oxygen concentration at and downstreaid the discharge point of each
source of pollution but also a significant reduction of bacteria, viruses and

metals. :_ EUROPEAN INVESTMENT BANK

Even if the reduction is only about 20 per cent of the total load on the basin,
the actions are made for the largest pollution concentrations and the water
quality in the rivers will improve locally. In several parts where the pollution
now hampers all use of the water, the improvement will make river sectors usable
for fishing, irrigation and recreation, |

4,35 The Damages by Salinity in Upper Vistula Region

The priority investment prograumme includes actions against discharge of saline :

water from drainage of coal mines in the Katowice reglon. The rqductio? of chlo- . PREFEASIBILITY STUDY

ride (usually in the form of sodjum chloride) is estimated at 1.3 - .10 i OF THE OD

rons/year. This will give a reduction of salinity in the Vistula and its head- ER/ODRA RIVER BASIN

waters sufficient for significant reduction of corrosion problems in industrial COMPONENT OF T
and municipal use of water in the Katowice region. It will also reduce the un- HE BALTIC SEA ENVIRONMENT PROGRAMME
palatable taste of the drinking water in Warsawv. '

4.4 A1l Proposed Actions

When major towns and jndustries have been furnished with proper wastewater
treatment, river water quality will be restored from the out-of-class situation
for most parts of the river, which means that the river water at least can be

used for some industrial and recregtionﬂl purposes. : : SYNTHESIS REPORT

>

BCEOM, French Engineering Consuitants

BT8SS5.  fo/VUO/920918.DSR B i
- with : SAGE. SERVICES

FRANCE
SOGREAM ] FRANEE
IMGW ' POLAND
PROSAN POLAND
?ft‘\cl{hIXKEYER International GERMANY
-G.M. WRI CZECHOSLOVAKIA

APRIT. 1499
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THE ODER/ODRA RIVER BASIN ?

Executive Summary

The Qder basin, Current situation, Sources of pollution

The aim of the present pre-feasibility study covering the entire Oder/Odra river basin is to
prepare in the context of HELLCOM a priority action programme to control and reduce the
present pollution level of the Baltic Sea. In line with the Baltic Sea Environmental Declaration
of September 3, 1990, its aim is to recommend measures to reduce pollutant emissions by 50%
in the three countries in question (Poland, Germany and Czechoslovakia) by 1995 when
compared with 1987 levels,

To this end, a study contract, financed by the Commission of European Communities (CEC) and
supervised by the European Investment Bank (EIB), was signed with BCEOM on July 17, 1991.
BCEOM has worked on the study in association with two other French consultants, two

institutions in Poland and an institution from each of the other two countries. The draft form of / 55 S, 7
. i . Y7 «* s
the present report was submitted on February 14, 1992, I / /./_szcgcu\- i
o
The main characteristics of the QOder basin, which covers 119,000 km?2, are summarised n table = ".‘\.L[JE~,L'L § .
1.S below and illustrated by figure 1. Although the Oder extends into Czechoslovakia and : 0 (S
Germany, the major part of the basin is located in Poland where it also has a major right bank £ DER - SPREEI CoRzOW
tributary, the Warta river, which is as long as the Oder river itself, The Oder river and 9 :

another tributary, the Nysa Luzycka, form the border between Poland and Germany over a 350

LY

km distance.
Table 1.5 () Characteristics of Qder basin Py
Lo > KALISZ
in Poland in Czechoslovakia in Germany Total ZELONAGORA : 3
Area - km2 106,000 6,500 6,500 119,000 SoBow N\ sere, ")
- % £9.0 5.5 5.5 100 :
Length of Oder course (km) 162 92 170 (3 854 1 I HEapie WROCLAY:
O
Population - Million 13.0 1.4 0.9 15.3 5 ‘ ,’/,
- % 85 9 6 100 T P +“JELE§~‘I€)GORA warfrzven
it . 7 - J\Fr(}/y. WA
ities above 100,000 3 o /J_“-C‘/ I
inhabitants : = L ; ", SNvsa
- number 19 2 0 21 B R !

= 5%
‘ L N //} .
- Population 5,017,000 435,000 0 5,452,000 ,;:;///' - ? % A
- % 92 8 0 100 3 % ’//l Z _
Main poliuting Industries 'é | Z /;

- aumber 171 27 8 206 _
1 - % 83 13 4 100 T ODER 7 ODRA RIVER Busip

g
+e-as Bounduries g }&
, //

R W N }{i\[‘_{\' - /
Sy

! Tables included in the Executive Summary are designated by a figure followed O e Taun, //,’////; I I;ZI)ICRAL REPUBLIC (-',:
b)’ the letter S. s e ,,_,___:'_ _‘M: ‘f\;:; / //{ "if':jf/_./f:",'i": R e

2 border with Poland
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The contributions made by the different sources of Pollution in terms of total pollutant loads
discharged into the Oder and its tributaries are evaluated in table 2. This table takes 1990 as its
reference year rather than 1987 due to the poor quality of the data available for this latter year.

Table 2.S. Estimated loads of pollutants discharged in 1990 by the various sectors

CATEGORIES
Sector BOD, @ Nutrieats Heavy Chlorides
{toxic organic Metals and
substances) Sulphates
total  Nitrogen | total Phesphorus
in1,000ty % in 1,000y % 1000 tfy % in t/y % inl,60vy %
Industries, Mines, 32 i3 T 6 1.0 7 1500 100 2630 100
Municipalities 210 87 48 42 12.9 86 43 - - -
Agriculture/animal
husbandry - - 60 52 1.1 7 - - - -
TOTAL 242 100 115 100 15.0 100 1500 100 2630 100

Together with the Vistula in Poland, the Oder basin represents one of the two most important -

sources of pollution of the Baltic Sea. This is essentially due to its high population level (15.3
million inhabitants) as well as the presence of large cities, mines and industrial complexes.
Industrial development in the region, largely based on coal extraction, metallurgical (ferrous and
non-ferrous) and chemical industries, is particularly concentrated in the upper part of the
catchment areas in Silesia, Czechoslovakia and Poland. The result of this industrial activity is
that a heavy load of pollutants is discharged into the upper Oder and its tributaries at a great
distance from the Baltic Sea with a resultant heavy impact on the countries themselves. The
upstreamareas of the Warta river are far less polluted, with the notable exception of the

Czestochowa region.

Pollutants have been grouped into four different categories to assess their separate impacts on
the Baltic Sea (first three categories) and within the countries themselves (all categories),

The first two categories, being toxic organic substances (measured through BOD35 (# | and
nutrients (nitrogen and phosphorous compounds), have been estimated by totalling individual
discharges into the rivers at the points of pollution themselves. Quantities of the last two
categories, being Heavy Metals and Salts, Chlorides and Sulphates have been estimated by water
quality measurements taken directly from the rivers. These are probably underestimated as, for
example, Heavy Metals are deposited all along the river courses.

3 Impossible to assess without more detailed studies.
4 BODS3 : Biological Oxygen Demand measured over 5 days.

il4

Total pollutant load discharges into the Baltic Sea ' i
are difficult to estimate due to the existence
of a large 700 km2 lagoon downstream from Szezecin (Stettiner Haff/Zalew Szczecinski) li;;;:;a

entering into the lagoon are estimated through wate . !
an analysis of the pollutant contents. Bl water quality evaluations. Table 3 below gives

Table 3.S. 1990 pollutant loads in the Oder river at the mouth of the SZCZECIN

Lagoon (t/y)
BOD; 56,300
Nutrients:
Total Nifrogen 24,000 @
Total Phosphorus 6,600 ©
Heavy Metals 530 (Zn:386;Cu:86;Pb:49;Cd:9)® i
Salts:
Chlorides 1,700,000
Sulphates 038,000

Sc%r;lgnazs;)lz;i gmtz;lde ‘between tables 2 and 3 demonstrate the high level of self-purification
€ niver course. Less than one fourth of organic substan i
- ces and nitr
lessthan half the phosphorous discharged along the length of the river are detectedn:it g%: ?noa;ltfl

the depositsmade along the course of the ri i
. . ver which can represent up t
discharges. Chlorides and sulphates are neither deposited nor Iti?ransforrrf::vd0 0% of the actual

As direct assessment is not possible for these com
by measurements taken at km 690 and at the
comparing : '*

- total nitrogen and ammonia plus nitrates,

- total phosphorus and phosphates,

ponents, estimates have been made
mouth of the Lagoon at km 762,

The same types of estimat@ have been used for Heavy Metals on the basis that !
wo;:id show the same deposits as suspended solids, being 40 % of the loads mea 1:31’
at km 690. Zn = Zinc, Cu = Copper, Pb = Lead, Cd = Cadmium e
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A further model will be required in the future to assess the pollution Jevels in the Lagoon and,
consequently, the pollution loads being released into the Baltic Sea. Measurements, essentially
related to physico and bio-chemical indices, were begun three years ago. Results fog Heavy
Metals are not yet available. The Lagoon acts as an excellent stabilisation and self-purification
pond protecting the Baltic Sea, but this obviously has a fundamental effect on t?le Lagoon’s
ecological balance (excessive algae growth and Heavy Metal deposits probably being the most

negative factors).

A “Hot Spot" approach was adopted to classify pollution sources. A Hot Spot can be defined
as a heavy polluter or, more generally, a group of major industrial or muni_mpally based
pollution sources. This approach has proven its worth in identifying thc main Sources of
pollution and making it possible to define a priority programme. However, 1n itself this approach
alone cannot meet the pollution reduction aims as there are other minor point sources of
pollution spread right across the catchment area which also need to be taken into account. .It is
also necessary to analyse other, more diffuse sources of pollution which have indirect

consequences on the water quality, such as agriculture, cattle breeding and atmospheric
poliution.

'Among an initial selection of 15 potential Hot Spots, eight have been confirmed. This evaluatio.n
is based on a standard analysis of discharged pollutant loads, as described in the Synthesis

Report. These are, in decreasing order of severity, as follows (all are in Poland, except Ostrava
which is in Czechoslovakia):

1. Katowice area (%) 5. Szczecin

2. Legnica - Glogow 6. Wroclaw

3. Lodz 7. Poznan

4, Qstrava 8. Zielona Gora

They are municipal and industrial Hot Spots, except for Lodz and Poznan (municipal pollution
only), Zielona Gora (mainly municipal pollution with some agro-food industry discharges), and
Legnica-Glogow (essentially industrial).

They contribute the following to the total pollutant loads discharged into the rivers by point
pollution sources:

BODS = 54%  Total N () = 60% Total heavy metals = 78%
Towl P () = 60%  Total Salinity = 45%

A priority programme addressing the impacts in the countries under consideration should first
consider these particular Hot Spots and, in particular, the five hottest.

¢ includes the major cities of Ruda Slaska, Bytom, Zabzre and Gliwice.

7 N : Nitrogen, P : Phosphorus
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Proposed investment programme

De}tintr?ental local impacts oceur immediately downstream from the main municipal and industrial
59 u (;n 1sources Io<.:ated in the upper part of the Oder basin in Czechoslovalda and Poland. I'.n
iew of these local impacts, a programme should be initiated to reduce the pollution caused by

the three main upstream Hot Spots re 1
i presented by Ostrava and Katowice near th i
Lodz on a tributary of the Warta river. @ Oderiverand

In order fo ‘reduce local pollution impacts, most tangible through the quality of the drinkin

water, priority should be given to reducing BOD35, ammonia and heavy metals. As a result thg
p.roposed programme includes waste water treatment plants in municipalities (éaffect on B(),D;3
nitrogen and its ammonia content) as well as in industrial facilities where they will have ar,l
impact on heavy metals as well as on BODS and ammonia. Municipal treatment plants will also

play a major role in reducing bacteriologi ‘nati o bt . ,
Fivers. g riological contamination, this being a major concern in all

The following has also been proposed:

to diminish the phosphorous content (through municipal and industrial facilities), this

n ould reduce excessive algae growth, both in the river i
; . ’ s and in the Lagoo
improve the quality of the drinking water, e Lagoon, and

to decrease salinity by increasing releases fi isti i
. rom existing reservoirs w i
certain low level threshold. & hef rivers reach &

In terrqs of analysing the impact of poliution on the Baltic Sea, the water quality mode] proved
that priorities were not necessarily as expected, demonstrating that municipal and industrial
foucgces‘of polluuc_)n in the lower part of the Oder basin should be given priority treatment. The
oads discharged in the upstream Hot Spots of Ostrava, Katowice and Lodz are consider-ed as

being negligible by the time th i : .
salt content). y ey reach the Baltic Sea (with the exception of heavy metals and

The following investment programmes Successt .
. sively anal
and in terms of the Baltic Sea. d yse the impacts, both on a local level
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Proposed programme for reducing pollution at a local level

This programme, summarised in table 4.S., aims at reducing point pollution sources by 50%,
as required by the Terms of Reference (TOR).

Table 4.S Proposed programme for reducing pollution at a local level

MPONENTS Cost Pollution reduction
€0 (Million ECU) (% of 1990 estimated loads)
BODS N r Heavy
Metals(™)
MUNICIPALITIES
(waste water treatment plants and sewage
systems)
Alt. 1 = Hot Spots {) . “ .
- without Tertiary Treatment Plants 800 41 i e n.
- with Tertiary Treatment Plants 871 41 29 n.a,
Alt, 2 = 23 CITIES ()
- without Tertiary Treatment Plants 1035 53 18 21 n.a.
- with Tertiary Treatment Plants 1160 53 37 44 n.a. g
i
ALL MUNICIPALITIES - 160 100 100 na.
INDUSTRIES ('%
Reduction of heavy metals (%) 127 - . - 38
Reduction of BOD3 115 55 ¢ ;0 -
Reduction of N and P 24 - 1353 :
Other impacts (Phenols) 54 - Q) -
TOTAL 320 55 53 40 38
ALL INDUSTRIES - 100 100 100 100
TOTAL ALT. 1 (with Tertiary Treatment) + 1197 43 32 34 38
Industries
TOTAIL ALT. 2 (with Tertiary Treatment) + 1480 53 39 44 38
Industries
ALL MUNICIPALITIES + INDUSTRIES - 100 100 100 100

8 Not presently available (n.a.), should be considered in the future after a more detailed
assessment.

® Refers to Scenario 2 in Technical Report 2 on Municipalities.
19 Refers to Scenario 3 in Technical Report 2 on Municipalities.
't List of concerned industries given in the Synthesis Report.
 Including reduction of atmospheric pollution.

B Also has some impact on N,
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In the industrial sector, costs very rarely inchde process ehanpes excepl where these cannot be
separated from poliution reduction methods. However, 10 i3 bebieved thal onpoing industrial
restructuration will play a major role in reducing, pollution.

Pollution caused by agricultural practices has already been reduced by 50% for nutrients (see
below) and is not presented table 4 above.

This table demonstates that the aim of reducing N and P by 50% has not been achioved, To
attain this figure, it would be necessary to build tertiary treatment plants in other 43
municipalities at a cost of 180 million ECU. This could be accomplished at a later point in time,
In all the other cities included in the above scenarios, it is recommended (hat the building of
tertiary treatment plants be delayed for a § year period (except in Ostrava), due (o the techiical
difficulties associated with their instaliation (preliminary training, efc...) and their low
cost/efficiency ratio.

In terms of non-point pollution sources in agriculture, discharges have been reduced by 50%
over the last three years by a quick reduction in the consumption of fertilisers (and pesticides)
due to their price increase. However, the future could see agriculture once again becoming a
major contributor to nitrogen pollution. It is recommended that a research and education
programme for rural extension advisors and farmers be set up in the near future to prevent any
increases in pollution. Special attention should also be paid to pig farms as their local impact can
be highly detrimental even though they only seem to represent a small percentage of organic
substances and nitrogen downstream from their discharge points. However this needs to be
confirmed by a more detailed assessment at a later stage, as probably these pig farms, and more
generally animal husbandry may have a significant contribution to organic pollution through
manure (bad storage and untimely spreading in the fields).

Atmospheric pollution has severe and direct detrimental effects on health. Its indirect effects on
water quality, being the issue examined in thig document, are noticeable in terms of Heavy
Metals. Deposits of these metals on the land are estimated at 350 t/year in the Oder Basin, of
which 60% is lead. Quantities of lead washed away by water are estimated to be of the same
order of magnitude as direct discharges into the rivers by industry (60-70 t/year). A programme
aiming to reduce atmospheric pollution cannot simply be limited to Heavy Metal emissions. The
programme being studied covers 7 industries, costs around 700 million ECU and would
substantiaily cut down SO2 and NOx pollution in addition to reducing dust and Heavy Metals
(40% of the total for these last two components).

In terms of waterquality alone, priority must be given to reducing Heavy Metal emisions,
especially by the copper industry in Glogow. Only this Jatter contributor is included iy talle A
above. The necessary investment would amount (o 100 million ECU.
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Proposed programme for reducing pollution in the Baitic Sea

To consider the environmental impacts on the Baltic Sea, the programme has been optimised
through the use of a water quality model, It demonstrates that :

- For municipalities:

1 i imi 1 N and P, originating
It is possible to eliminate respectively 34 %, 25 % and 12 % of BODS, , .
frompt(t:;e municipalities through the installation of secondary and tertiary treatment p}-anhts 18(113
municipalities. These municipalities, located in the central and downstream parts of the Oder
basin do not include the Hot Spots of Ostrava, Katowice and Lodz.

- For industries:

1 i i i i i tals programme
without further detailed studies, there is no alternative to the heavy me
® proposed above, even though this would only have a limited impact downstream,

il i imited i . it needs to focus on five
i) the BODS5 reduction programme also has a limited impact; it n
® industries, four of them in the downstream Oder region and one in the downstream Warta

region,

(iii) a50% load reduction of phosphorus discharged by industries is possible through measures
focussing on the dump site near the town of Police (close to Szczecin).

Details and costs of the corresponding programmes are summarised in table 5.S.
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Table 5.5. PROPOSED PROGRAMME TO REDUCE POLLUTION IN THE BALTIC SEA

A. Cost of the Programme

Components _ Cost (Million ECU)
MUNICIPALITIES = WASTE WATER
TREATMENT PLANTS INCLUDING 550
TERTIARY TREATMENT ¢
INDUSTRIES
- Reduction of Heavy Metals ¢ 136
- Reduction of BODS @& 37
- Reduction of P 7 6
- Total 176
TOTAL MUNICIPALITIES (incl. Tertiary
Treatment Plants) + INDUSTRIES 726

B. Reduction of Pollution

Components BODS N r Heavy
Metals

MUNICIPALITIES, with
waste water Treatment
Plants including

Tertiary Treatment 34 41 12 -
INDUSTRIES, with the above described
components

1@ negl. 3 12.5 4
TOTAL 35 41 15 128

Police, Szozecin, Gryfino, Pila, Nakle, Guben (Germany), Ziclona Gora, Nowa Sol, Glogow, Leszne,
Legnica, Wroclaw and Poznan.

8 industries, 7 in the Hot Spots of Ostrava, Legnica-Glogow and Szezeein, one in Czestockowa,

4 Paper mills, 1 sughs industry, of which two in the Szczecin, one in Czestockowa,

1 Police Dump Site near Szezecin. |

The reductions of pollution arc presented as a % of the total loads in 1990 at the mouth of the Lagoon.
They were estimated through the water quality model. It is believed that this mode! underestimates the
BODS reduction of the industrial programune and probably alse the phosphorus reductions.

29 % for Lead only.
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Recommended priority programme and Accompanying measures

Due to the severe local pollution impacts, it is recommended that the programme described in
table 4.5 above concerning regional impacts be adopted alongside the construction of waste
water treatment plants in the 3 other municipalities located in the extreme downstream sector of
the Oder basin, their impact being significant on the Baltic Sea. *% Their cost being 12 million
ECU, the total investment would thus represent 1,492 mullion ECU.

The internal economic rate of return of the programme has been estimated at 9 %. This is highly
satisfactory as a large number of other impacts cannot be measured in financial terms.The main
benefits would be felt through improved drinking water supplies, less medical treatment and
reduced corrosion,

The following accompanying measures are considered essential if this programme is to be
successfully implemented:

- a reinforced level of international cooperation giving the soon to be created International
Commission for the protection of the Oder a high level of responsibility in the
preparation of environmental management programmes for the Oder basin,

- an assistance to the four Polish Oder basin Water Management Directorates created in
February 1991, in addition to the short training courses being run under the auspices
of bilateral assistance (mainly for monitoring activities, assistance in helping them make
their first contacts with industries and municipalities as well as planning, managerial and
financial activities),

- the training of technicians, mainly in municipalities, to efficiently operate and maintain
the future treatment plants (to some extent this is also applicable to industry for the
introduction of clean process technologies and to ensure that sufficient attention is paid
to environmental protection),

- specific awareness and training activities for rural advisors and farmers.

The total cost of these accompanying measures, representing a 5 year programme, has been
estimated at 17 million ECU ; this includes the cost of the foreign assistance which will be
needed for specific studies (heavy metals) and technical and managerial support.

Consequently, the total cost of the recommended Priority Programme is estimated at 1,509
million ECU (proposed investments plus accompanying measures).

All investments and recurring costs have been summarised in the attached table 6.8, It gives two
alternatives for a staged investment programme over a 10 year period. The second alternative
places all non-priority investments in the second five year period.

* Municipalities of Police, Gryfino and Goleniow.

122

In this second alternative, costs are split into :  million ECU

- for the first five year period; 1,031
- for the second five year period: ,478

Recurrent expenses are estimated at 116 million ECU per year.

A recapitulation of costs of measures for HOT SPOTS is appended

123



Table 6.5 Action programme. Capital and Recurrent costs (million ECU -~ 1991 constant values)

YEAR 1 2 3 4 5 TOTAL 5 7 8 9 10 TOTAL TOTAL 114
105 6to 10 11010 [ and
follow,
1. Without fund constraint
MUNICIPALITIES investments 0% 259 258 259 258 1 1044 26 26 26 25 25 28 1172
recurrent costs B 13 34 54 101 75 24 RS 28 20 423 524 94
INDUSTRIES investments 3% 49 £9 &9 T 280 8 13 8 3 3 40 320
recurTent costs 3 10 14 27 20 20 21 21 ] 104 131 2
AGRICULTURE i 1 1 2 2 7 - 7
ACCOMPANYING MEASURES 2 2 2 2 2 10 - i0
TOTAL 1 o x| 400 | 1469 12 B |14 w2 | s | oes | e us
of which Foreign costs 1 ] &7 70 76 81 302 26 28 28 28 29 139 441 23
Local costs 8 24 276 300 319 1167 103 110 113 114 116 556 1723 93
of which investments 13 328 327 328 328 1324 4 34 4 33 33 168 1492 .
fecurrent Sosts - - 16 44 68 128 a5 14 107 109 112 527 655 116
2. With fund constrsint
MUNICIPALITIES investments 10m 201 201 201 202 815 T2 72 3! 71 " 357 1172
- recurent costs 10 26 42 73 -1 68 74 80 86 366 444 94
) INDUSTRIES investments 3@ 49 49 49 49 199 25 pL 24 H 24 121 320
= recurent <oss 3 ¥ 1 21 14 16 17 19 21 87 108 22
AQGRICULTURRE 1 1 i b 2 7 - 7
ACCOMPANYING MEASURES 2 2 2 2 2 10 - 10
TOTAL 1 253 266 27 208 1 1130 18 130 186 194 22 ) 93l 2061 16
of which: Forteigh costs 1Y 3 51 54 58 62 233 34 36 37 39 40 186 419 23
Local costs 2 202 212 225 246 897 135 144 149 155 162 45 1642 €
of which : investments i3 250 250 250 251 1014 97 96 95 95 a5 478 1492 -
recurrent costs - - 13 33 53 29 iy 84 91 99 107 453 552 116

¥! Not including replacement costs,
A Detailed design,
U 5% of investment cost for the first year of operation and maintensnce and later on :

Municipalities = 8% (10.9 % for treatment plants, 3% for sewer systems),

Industcies = 7%
% Foreign costs : 20% cverywhere except = 50% for detailed design (the first year), for sagriculture (the first year) and for all accompenying measures,

S¢1
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Feasibilty Study of Measures to reduce Poilution Loads in the Baltic Sea
Summary - Municipal Wastewater

7. SUMMARY

The aims of thns feasibility study were the preparation and evaluation of data for municipal,

industrial. and non point discharges from 1987 to 1995, with regard to the required 50%
reduction by 1985.

In view of high potential pollution reduction, seven municipal treatment plants have been
picked out as Hot Spots by a cost-benefit analysis. Besides the extension:and construction
of municipal treatment plants, supporting measures have been elaborated to implement
pollution reduction for industrial and non point poliuters in the tong run.

74 Municipal Wastewater

For all municipal wastewater treatment plants in the project area, the relevant data have been
collected and présented for the basic year 1987, the actual conditions in 1991 and the
{orecast for 1995.

The survey to get the data has been carried out in co-operation with the three former water
management companies WMW, NW NbgW and _the Public Offices of the Environment
(StAUN). The datd have been checked in-the field by LI

The data of all 48 municipal wastewater treatment plants and the seven Hot'Spots have been
.evaluated separately in accordance with the aim of the HELCOM, 50% reduction of the
pollutant load.

The seven Hot Spots have been screened by a cost-benefit analysis comprising all 48 listed
tregtment plants, considering environmental énd economical aspects. A separaté chapter

describes the Hot Spot plants and the future planning, including a cost estimation.

in the project area BOD, and P, effluent load decreased evidently until 1991. For P the
HELCOM target could be met already in 1991 due to P-precipitation as emergency measure

in some major treatment plants and the increasing use of P-free washing detergents.

Nautassung. ENG\040393
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Foasibilty Study of Measuroes to reduce Pollution Loads in the Baltic Sea
Summary -~ Municipal Wastewater

The decrease of BOD depends on the liquidation or decrease of production of major in-
dustries and the ahove mentioned precipitation. For N,, up to 1991 no significant change
couid be observed since steps for efficient nitrogen removal have not been taken (figure 13).

Development of pollution load 87-95
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figure 13:  Devaolopment of polution load 1987-1595

Up to 1995 the forecast points out several municipal treatment piants with nutrient removal.

Thus the HELCOM target 50% reduction until 1995 can be achieved easily for BOD, and P,
and can be met approximately for N,,.

With regard.to the seven Hot Spots the results look even better. Extension of these seven
plants means 50% reduction for the poliution caused by the entire municipal wastewater

treatment plants. A cost estimation has been carried out using the figures of built plarts
{price level 1992) and totals to:

7 Hot Spots

| approx, 1.420 Mill. DM
41 Secondary Treatrdent Plants approx. 1.770 Mill, DM
T Sum APpProx. 3.190 Mill. bM

Noutassung, ENG\050393
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Feasibilty Study of Measures to reduce Pollution Loads in the Ballic Sea
Summary - Industrial Discharge .

7.2 Industriat Discharge

The data base for the directly discharging industry has been provided by the Public Offices
of Environment (StAUN) in Meckienburg-Vorpommern and evaluation of relevant literature.

The results measured in BOD, have been presented and evaluated separately for the two
different levels ( > 300 PE (UBA-FA 91-051) / > 4,000 PE (EC-guideline) in chapter 5.

For the 53 directly discharging industries which have been investigated (1987: > 300 PE), it
has been found out that in spite of the economic and structural changes in Mecklenburg-
Vorpommern the food industry, followed by metal-working industries will be still the main
source of direct discharge. Due-to the economic conditions, connections to public sewers
and imprdvepnent of industrial pretreatment facilities, the reduction of the BOD,-load wilt be
‘more than 90% (1987: 7,348 Ya; 1995 465 t/a).

Development of pollution load 87-95
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figure 14: Development of pollution load 1987-1995
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.

sty

ge load of more than 4,000
| | in the forecast for 1995 only three directly discharging
industries are expected with a load equivalent to more than 4,000 PE. The change from direct
discharge to connection for the public sewer has been considered within the study

Similar results show the evaluations of the industr‘y with a dischar
PE (1987: 5,992 t/a: 1995 450 t/a),

The HELCOM target 50%

reduction for the directly discharging industry can be met easil
(figure 14). y

7.3 Non Point Pollution

‘The estimation for agricultural run-off is based on a statistical break down of the former GDR

‘and fqr the period between 1991 and 1995 on material of the Agricultural Ministry of Mecklen-
burg-Vorpommern.

The data describe the amount of cultivated land patterns,

. their use and the number of cattje
and the fertilizer application from 1987 to 1992 and some

agricultural key parameters.

The relevant data allowed considering the preconditions in Chapter 6‘, a nutrient balance for
the forecast up to the year 1885, Since 1987 agricultural productién has- decfeased strongl
in every concern: cattle, crop production and consequently the consumption of fertilizers A:
a paraliel development storage capacity for fertilizers and manure has been éxtended.. |

For Mecklenburg-Vorpommern _the forecast points out a reduction of

phosphorous of approx.
52% and for nitrogen of approx, 73% i

for the time period 1987 unti} 1995 (figure 15),

Nowlassung ENG\050292
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Development of pollution load 87-95

Ntot and Ptot of non-polnt discharges
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figure 15:  Development of pollution loac_ls 1687-1991
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Summary - Resuits

7.4 Results

In this chapter charts {figures 76, 17, 18) have been developed to overlay the figures of the
three main sources of pollution: municipal sewerage, industrial discharge -and non point
pollution. The charts show clearly the estimated reduction for the time period 1987 - 1985,

] BOD,

For the BOD, the HELCOM target will be easily achieved by 1995, considering the BODload.

" caused by municipal sewerage and direct industrial discharge. Emphasis should be given to

the change from direct discharging industries to more and more connections at the public
sewerage system.

Superposition of BOD5-Discharge
[t BOD5/a]
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figure 16: Superposition of BODg-Discharge
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" N

| ot

tamination was neglected.

Superpositit)'n of Ntot-Discharge:
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7777, municipal TP K non-point sources

figure 17 Superposition of N,-Discharge
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" P

ol

For phosphorous the HELCOM target can be achieved easily with regard to municipal

wastewater and agricultural run-off. Similar to the N-toad the industrial contribution for the #-
contamination was neglected.

Superposition of Ptot-Discharge
[t Ptot/a]
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figure 18: Suporposition of P,-Discharge
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C. THE TOPICAL AREA STUDILS

The Topical Area Study for Atmospheric Deposition of Pollutants

Executing Agency: Buropean Bank for Reconstruction and Development (EBRD)
Consultant: Norwegian Institute for Air Research, NILU

Status: Final Synthesis Report, July 1992
Final Technical Report, July 1992

The Topical Area Study for Agriculfural Runoff

Executing Agency: European Bank for Reconstruction and Development (EBRDD)
Consultant: Norwegian Institute for Water Research, NIVA

Status: Final Synthesis Report, April 1992
Final Technical Report, April 1992

The Wetlands - Vital Ecosystems for Nature and Societies in the Baltic Sea Region
Financed and prepared by World Wide Fund for Nature, WWF, Sweden

Status: Report, November 1991
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EXECUTIVE SUMMARY

OBJECTIVES AND SCOPE OF WORK

art of the Baltic Sea Environment

The Topical Area Study for Agricultural Runoff, which is p
truction and Development

Programme, was initiated by the European Bank for Recons
(EBRD) with the objectives:

Estimate the pollution load from agricultural runoff both to local waters and to
the Baltic Sea.

Propose a Priority Action Programme of abatement measures against
agricuitural pollution.

Assess the environmental benefits of this action pian both with regard to local

waters and for the Baltic Sea.
Estimate the costs confined with this action plan.

Evaluate accompanying measures, like environmental legislation, human and
institutional strengthening, etc.

The study area comprises the St. Petersbucg Region, Estonia, Latvia, Lithuania, the
Kaliningrad Region, Vistula River Basin, Odra River Basin, and The North German Coast.
The data should be provided by the consutants responsible for the prefeasibilty studies within

each region.
AGRICULTURE STATUS AND TRENDS

In the St. Petersburg Region, Estonia, Latvia, Lithuania, and the Kaliningrad Region, the
agriculture is characterized by the predominant former USSR agricultural policy with very
rage size of more than 5000 ha. Animal husbandry

large state owned farms of an ave
dominates and provides for about 70% of the economic output from agriculture. The animal

husbandry is characterized by large specialized units comprising cattle farms, poultry farms
and piggeries.

Manure storage capacity is in general insufficient. Storage capacity for manure is about 3
months. Indoor leakage proof storages of “Western standard* do almost not exist. Handling of
urine is normally dealt with by mixing urine with other waste waters and thus urine will enter
the sewers from the farm complexes. The waste water is either discharged directly into a
recipient or at best via a biological treatment plant removing organic material but not
nutrients. For some cattle and poultry farms manure is mixed with peat and composted. The

solid manure is for the most applied on agricultural land.

The most severe problem with manure storage and handling is manure from the piggeries.
The manure handling technology is based on hydraulic systems both with regard to cleaning

and transportation.
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Essential agricultural statistical data from the different Prefeasibility Regions.

Table S1.
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In Poland is most of the farms privately owned. The private farms are of an average size of
only 5 ha. There are also several large state owned farms in Poland with huge livestock

numbers causing the same environmental problems as
private farms and state farms is manure storag
consumption is the Polish agriculture characteriz

In Germany there is a highly intensive agriculture both with regard to plant cultivation and
animal husbandry. In the former DDR there are Jarge livestock farms as in the former Soviet
areas with huge pollution problems arising fr ‘

The intensity of the agriculture within the different region is given in Table S1. It should be
noted that large changes are at the moment taking place concerning the ownership of many
s, etc., in large parts of the area in study. The
before this changing started, 1988/89/90.

farms, consumption of mineral fertilizer

statistics are mostly from the period just

e capaci

NUTRIENT LOAD FROM AGRICULTURE

Nutrient load to local waters, lakes and rivers

The nuttent loading to local water recipient from different agricultural sources within the

different prefeasibility regions is given in Table S2 to S10.

Table S2 Estimated nutrient load from agriculture o jocal water recipients in the

in the previous described area. Both on
ty insufficient. With regard to fertilizer
ed as medium intensive.

om bad manure handling and storage.’

Table 54 Estim.ated nutrient load from agriculture to local water recipients in
Estonia.
Pollution categories Nitrogen Phosphorus
(tonnes N/year tonnes P/

Average runoff from agricultural fields 27400 : : 2%%@
Evstra 10§s from heavily manured fields 3500 90
Direct discharge of farm waste (slurry) 5100 1020
Leakage from manure storages 5000 650
L@akage from fertilizer storage 1300 200
Silage effluent leakage 500 65
Total nutrient load from agriculture 42800 2305

Table S5  .Estimated nutrient load from agriculture to local water recipients in Latvia.

Pollution categories Nitrogen Phosphorus
(tonnes Nfyear t0 P

Average runoff from agricultural fields 59110 : womnes g%ar)

E{(tra logs from heavily manured fields 7500 200

Direct discharge of farm waste (slurry) 10000 2000

Leakage from manure storages 15000 2000

Lfaakage from fertilizer storage 1700 300

Silage effluent leakage 1500 200

Total nutrient load from agriculture 94810 5350

Table S6 E:r;timated nutrient load from agriculture to local water recipients in
Lithuania.
Pollution categories Nitrogen Phosphorus
(tonnes N/year) tonnes P

Average runoff from agricultural fields 85600 : S 1%%&5)
E}Ftra lo§s from heavily manured fields 9200 250
Direct discharge of farm waste (slurry) 9800 1900
Leakage from manure storages 18000 2400
Lf:akage from fertilizer storage 3500 600
Silage effluent leakage 1800 240
Total nutrient load from agriculture 127900 6420

Kaliningrad Region.
Pollution categories Nitrogen Phosphorus
(tonnes N/year) (tonnes P/year)
Average runoff from agricultural fields 15000 160
Extra loss from heavily manured fields 1900 50
Direct discharge of farm waste (slurry) 7200 1430
Leakage from manure Storages 3140 420
Leakage from fertilizer storage 700 120
Silage effluent leakage 400 50
[ Total nutrient load from agriculture 28340 2230 |
Table S3 Estimated nutrient load from agriculture to local water recipients in
The St. Petersburg Region.
Pollution categories Nitrogen Phosphorus
(tonnes N/year) (tonnes P/year)
Average runoff from agricultural fields 13700 170
Extra loss from heavily manured fields 2760 75
Direct discharge of farm waste (slurry) 4500 500
| cakage from manure StOrages 4500 600
[eakage from fertilizer storage 600 140
Silage effluent leakage 300 60
Total nutrent load from agriculture 26300 1950
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Table S7 Estimated nutrient load from agriculturc; to local water rcdciplcnts in the Polish
part of Vistula Catchment and the Baltic Coast of Poland.

i i Nitrogen Phosphorus
Polludon ceie0TE> {tonnes N/year) (tonnes P/year)
Average runoff from agricuitural fields 28000{8 222(8
Extra loss from heavily manured fields 132?} X 200
Direct discharge of farm waste (slurry) 33000 200
Leakage from manure Storages 000 '20
Leakage from fertilizer storage S s
Silage effluent leakage pEaTs 5200
Total nutrient load from agriculture 340
Table S§ Estimated nutrient load from agriculture to local water recipients in the

River Basin.

i i Nitrogen Phosphorus
Pollution cHie0TE> (tonnes Nfyear) (tonnes P/year)
Average runoff from agricultural fields 1620%% 133(())
Extra loss from heavily manured fields ?(5)00 o
Direct discharge of farm waste (slurry) o 2000
Leakage from manure storages 171900 200
Leakage from fertilizer storage 1900 oo
Silage effluent leakage e o
Total nutrient load from agricuiture 19520

It has not been data available to perform these calculations for the North German Coast.

Nurient load from agriculture reaching the Baltic Sea

From runoff: L
Corrected for assumed retention in primary
agricultural runoff that reach the Baltic Sea

Table S9 Estimated nutrient loading to the Baltic Sea arisin

and secondary recipients, the nutrient load from
from the differnt regions are estimated as follows.

g from agriculture runoff in

the Prefeasibility Regions.
— ; Nitrogen Phosphorus
| Prefeasibility Region (tonnes N/year) (tonnes P/year)
, 5760 680
R
gts,tgsirsburg egion 2560 210
Latvia 18960 ggg
Lithuania 22 2 gg 780
The Kaliningrad Region 12 1260
The Vistula River Basin 23040 1850
The Qder River Basin
The North German Coast 5 1500
| Total from agriculture 1711
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[om ammonia ition

Table S10 Total annual ammonia deposition onto the Baltic Sea surface arising from the

prefeasibilty region, tentatively after the table I in NILU synthesis report
(Pacyna 1992).

Contributor (Prefeasibility region) Ammonia deposition

(tonnes per year)

Based on 1985 data
St. Petersburg Region, Estonia, Latvia, Lithuania, , 20000
Kaliningrad Region
Vistula River Basin and Oder River Basin 16500
Schwerin and Neu Brandenburg (DDR) 4500

Schleswig-Holstein

3000
Total N-load from ammonia deposition

44000

Total nutrient load from agriculture within the prefesibilty regions to the Baltic Sea is
estimated to 11000 tonnes of Phosphorus and 208000 tonnes nitrogen.

PRIORITY ACTION PROGRAMME

One important long term measure should be to split the large farms into smaller units which
are much more easy to run after environmentally sound principles. However, this will take at

least one generation to perform. In the mean time the short term measures that should be
implemented are as follows:

Animal husbandry

It is quite obvious that the largest pollution sources from agriculture is confined within the
animal husbandry. The following measures must be implemented.

1} Increase the storage capacity of manure to approximately 8§ months, which is
necessary to avoid spreading of manure outside the growing season.
2) Ensuring sufficient technical standard of the manure storage facilities. They should be
roofed over and with no leakages both to ground- and surface waters.
3) Stop the direct discharge of liquidized manure/ farm wastes.
4) Stop dumping of manure on small areas.
5)

Avoid outdpor storﬁges of manure, particularly the lagoon solution.
6) - Ensuring sufficient capacity and standard of silage storages.

7) Ensure safe storages for mineral fertilizers and other agrochemicals.

143




8) Reduce the volume of water in piggeries to what is necessary to make the manure
pumpable.

10)  Change from high spreading equipment to Jow spreading equipment in manure
application (reduce ammonia volatilization).

11)  Incorporate manure into soil without delay after application by plowing or harrowing
(reduce ammonia volatilization).

Runoff from agricultural fields

Tt does not seem to be much nutrient reduction to achieve from measures against this kind of
diffuce pollution sources other than:

Reduce autumn tillage as much as possible, especially on erosion exposed fields,
Which, however, are few.

Increase the use of catch crops.

It is, however, likely that the effect of these measures will be c_ounteracted by increased tile
drainage, and other means of effectivization in the agriculture in the future.

ACCOMPANYING MEASURES

To assure an environmentally sound agriculture in the future the accompanying measures that
should be developed are:

Institutional strengthening.
Develop Advisory service, e.g. to help farmers setting up fertilizing plans, etc.
Increase both the capacity and quality of agricultural education.

Develop and adopt envitonmental legislation and standards.

Develop effective Pollution control services and /authorities, including use of fines.
Bring environmental aspects into agricultural policy.

Active use of subsidies to achieve extensivation where it is needed.

Use of taxation to achieve sound use of agrochemicals/ better utilization of manure.

Development of agro-related infrastructure, to SeCure the fa{mers with necessary
supplies and secure storage, distribution and sales of the agricultural products.
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BENEFITS FROM THE PRIORITY ACTION PROGRAMME

The actions will improve the water quality both in local waters (lakes and rivers, ground

waters) and in the Baltic Sea. The improvement is quantified by the estimated loading
reductions:

Load reductions to local waters:

Table S11  Reductions in nutrient load (annual) from agriculture to the local surface water
recipients as a result of the Priority Action Plan.

Prefeasibility Region N-reductions P-reductions
(tonnes NYyear) | (%) | (tonnes P/year) | (%)
St. Petersburg Region 11400 | 43 {1616 83
Estonia 13990 | 32 | 1843 79
Latvia . L : 32300 | 34 {4260 79
Lithuania 38420 | 30 {4911 76
The Kaliningrad Region 12076 | 43 | 1875 80
The Vistula River Basin 54840 | 16 | 6168 66
The Oder River Basin 30070 | 15 13405 64
The North German Coast
Total from agriculture 193096 24078

Load reductions to the Baltic Sea

Adjusting the local pollution load reductions for retention in primary and secondary recipients

the corresponding total load reductions to the Baltic Sea from agricultural runoff are
estimated to:

39000 tons of nitrogen per year (23% reduction of present runoff load)
8400 tons of phosphorus per year (73% reduction of present runoff load)

These figures apply to agricultural runoff. In addition comes ammonia deposition directly
onto the Baltic Sea surface. According to the NILU study “Topical area study for atmospheric
deposition of pollutants" it is possible to reduce the loading from ammonia deposition by 60%
via measures within the agricultural sector, How much of the total ammonia deposition onto
the Baltic Sea arises in the Prefeasibility regions is uncertain. We have tentatively estimatet

this to 44,000 tonnes N per year, of which 26000 tonnes can be removed by the measures in
the priority action plan.

The total N load from agriculture of approximately 208 000 tonnes (runoff + deposition) can
then be reduced by 65,000 tonnes N which equals a 31% reduction.
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CAPITAL AND RECURRENT COSTS CONFINED WITH THE ACTION PLAN

The total investment costs confined with the priority action plan in the agricultural secior in
the different prefeasibility study areas are given below. The cost estimate is based on the
Norwegian price level in 1991,

Table S12 Total investment costs confined with the Priority Action Plan in the
agricultural sector in the different prefeasibility study areas.

Prefeasibility region Investment Costs
(mill. ECU)
St. Petersburg Region 1056
Estonia 1168
Latvia 3434
Lithuania 4211
Kaliningrad Region 731
Vistula River Basin 15728
Odra River Basin 8552
Former DDR 2039

Summarizing it gives total investment need of 37 billion ECU if the former DDR is included
and about 35 billion ECU if DDR is omitted. The cost estimate is based on the Norwegian
price level in 1991,

The capital costs (pro annum) confined with these investments will depend on the

conditions, rate of interest, and so on offered by the banks and financial institutions involved.

Recurrent cost, comprising operating and maintenance costs, are very low as the
investments include mainly simple buildings and/or traditional farm machineries. There are
no treatment plants which needs special trained or educated personnel, nor any expensive
process chemicals. There will not be any increased demand for energy for heating.

The only recurrent costs will comprise normal maintenance of buildings and tractors,
increased diesel consumption in manure spreading, and some electricity to run the manure
pumps. These costs are at maximum 4% of the investment, i.e. about 1.5 billion ECU per
year.

The real lifetime of the buildings, manure storages, silage storages, pipeline systems are

estimated to about 50 years, while the tractors and spreading equipment, pumps, efc. have a
maximum lifetime of 15-20 years.
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SUMMARY

Wetlands — essential biotopes and landscape elements

This report is an attempt to illustrate the importance of wetlands in the Baltic Region. In
the efforts to restore the Baltic Sea toa sound ecological balance, wetlands are mentioned
as possible cost-effective means to reduce the nitrogen input to the sea. Lakes and
wetland areas in catchments can under certain circumstances be regarded as nutrient
sinks. In this study the wetlands are put into a broader ecological context. They are
regarded not only as nutrient sinks, but also as essential habitats and ecosystems for
plants and animals. In addition the potential to construct wetlands for treatment of
wastewater is highlighted.

The concept ecological balance means a clean environment that harbours healthy
populations of flora and fauna. Fulfilment of this goal requires extensive action to
reduce both discharges of toxic substances and excessive circulation of nutrients. Also
the demands of healthy populations must be met. This means that the variation of biotopes
must be safeguarded, so that enough of the different biotopes are left for the populations
depending on them to survive in the long term.

Some species have adapted to the specific environment of one wetland type, and depend on
it for their survival. Some species occur in different biotopes and are only partly
depending on wetlands. Yet other species have once occurred in different biotopes, but
now use wetlands as refuges because the other habitats have been changed by human

activities.

Extraordinary botanical richness is found in nutrient-rich wet forests that have not been
subject to drainage and in lime-rich wetlands as spring fens and extreme rich fens.

Through their mobility, birds highlight the fact that wetland conservation is an
international concern. Migrating waterfowl need wetlands as resting and feeding
arcas along their flyways, Coastal wetlands with a high production of small animals
give the birds essential energy for the onward flight.

Anthropogenic impact on wetlands in the Baltic Sea Region

Drainage

Intensification of agriculture and forestry has included extensive drainage of lakes and
wetlands, particularly in the western countries of the Baltic region. Today the landscape
as a whole is drier, and more uniform. Drainage to gain agricultural land has been
going on for some two hundred years, whereas forestry today is the most important

reason for wetland drainage.

In Denmark, some 80 % of the seashore meadows, and 70-90 % of the wet meadows, bogs
and fens are gone. In southern Sweden 90 % of the wetland area has been drained. In
Sweden as a whole, about 20 % of all land with a peat layer has been drained. The
drainage figure for Finland is much higher: 70 % of all mires are drained, and a new
programme of drainage on previously drained mires has started recently. In Poland, as
much as 90 % of the peatlands may have been drained. For Estonia the figure is 25 %.

The numbers are approximate indeed, and comparisons are also complicated by

differences in drainage methods. In Poland, for instance, many ditches are hand-made
and less deep than the machine-dug ditches of modern forestry. And in Latvia, ditches
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are poorly maintained and therefore ineffecti
are poorly maintained neffective, a fact that many wetland plants and

?arligiﬁe “?é ;vi;t;a::rst;pnaqhievg m‘erebagricultural land decreases the nutrient retention
‘ in river basin, ut it alse effectively increases the load of
:ﬁi}::}fzsfgg:c;}ﬁttisé;zhm is h;xlilainfﬁld by the drastic changes in soil nutrient cycles
inage. Most wetland soils are very rich in o i

many also in nutrients, e.g. nitrogen. Draina i T e aaits e

‘ , 8.8, . e will change the stat f th i
reduced to oxidized conditions. This in . S

( toc . . creases decomposition of organic matte

ml'nerahsatlon of mtrog(?n. Solubilization of organic forms of nitroggen may algoagg a
primary process responsible for the release of nutrients from drained wetland soils

’é‘:: i!;at}ilgnrjlt;lége of" the nitrogen losses from cultivated former wetlands around the Baltic
Sea ls | x&; : esg.lmate. H‘oweyer, a study of a wetland area on the island Gotland serves
ar mple of the possible importance of such changes (Folke, 1991). This area was
clnzg,;cmaélly a complex of fens and shallow lakes, covering an area of 34 km2, with about
decoﬁ 001?5:1 wat.((;r. Aft',er extensive ditching and draining, cultivation has caused rapid

position and erosion of the peat soils, According to rough estimations the

corresponding nitrogen losses amount - - i
oo aboteomo it to about 15 - 100 tonnesha-1 which have been lost

This example shows that extensive drai j
is exam ve drainage projects may have had, and sti
g:;t;es;tgmﬁ??n.t ro}e for t{xe nutrient load fo the Baltic Sga. Many of the diﬂhgg‘;i’eis
y soils in river valleys or in areas close to the sea. From i
: _ . . such
retention and leaching nitrogen may rapidly reach the coastal v.n:ﬂi;{arzl roas there is a low

?hedqogd management in certain wetlands

imeoiltit#;cggn between wetlands needing management and natural wetlands is

o epﬁnal si-, ea{s}l not affected by huma.m management have a natural succession where
age often is & forest. Exceptions are open bogs and fens, where the immobile

ground water creates oxygen-free conditions i
ou preventing t i
acidity and lack of nutrients are detrimental to trees. g troe growth. On ised bogs also

On the other hand, many of the wetland bi
: nd, / iotopes have been managed for al i
23:;{;10!1;:5 c%EMnu{ally('i s:]nce the iron-age. Cattle grazing and hzgmakirnz }?25:;2; the
n. These lands have had time to develop a ch teristi ies-ri
e s of thoso bioto ; p & charac ristic and species-rich flora
: pes are important to insects, as they hold specifi
plants. They are also important to plants, birds, amphibians, batsy and ot}I:::; ¢ host

g;lnagfgn\;rzg;r;?i ised to be (iimportant t,o1 the farmer, as they were relatively nutrient-
. as ceased successively, as commercial fertilizers and machi
. ach
have made these areas unnecessary. This leads to overgrowth, where the speciescag:;)?e'd

. . .

Pollution

g;{::::;v; f{:iultrlc:phic‘:atio:;e and acidification are general problems that affect all biotopes
nd lakes have been particularly noted in the acidificati '
freshwater and the marine environm r foci when & e wereas

. ma ent are mostly in foci when eutrophication i
di’st;cussed. E.utroplu‘cahon of‘ wetlands oceurrs through atmospheric de;)ositiorilozf'ls
?1 rogen or increasing nutrient concentrations in the inflow. Drastic changes in both
auna and flora is often the result of such increases in nutrient loads. '

gz:]e wetii?ds h(;we recileved, or are receiving, large amounts of toxic substances, e.g
sim?wrgfmfl :; avoer%zfitr:; {:)Zr:npound.s&. Indmany cases this has taken place intenti(};{:;'llgx
! considered wastelands. Such compounds can aff life
‘ . cct lite
directly or are gradually accumulated in organisms on higher trophic levels. In sul;f("
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cases the toxic effects may occurr after & considerable time delay. In view of the long-
term and widespread threat this poses to living organisms, strong action should be
undertaken to stop such activities immediately.

Present status for wetlands in the Baltic Sea Region

Presently, the major threats to wetlands can be divided into two groups, biotope
destruction and poliution:
a. Biotope destruction
— drainage
- ceased management

b. Pollution
— discharge of toxic or non-natural substances

— overflow discharge of nutrients

Although pollution is severe in the eastern states, less modernized agriculture and
forestry has resulted in less spoiled nature. Large areas with & still to a large extent
unspoiled richness of habitats and species are found in parts of Estonia, Latvia,
Lithuania, northeastern Poland and the northern parts of eastern Germany.

Life in shallow waters is threatened by eutrophication and pollution, exploitation and
recreational activities. Fishery in the Baltic Sea is depending on the shallow waters, 85
these are spawning and nursing areas for many fish species. A continuing decrease of
the area with healthy shallow watersisa threat to the fishery in the Baltic.

A small number of large unregulated natural rivers still exist in the region. These
include flooded wetlands of extraordinary biclogical value, because such biotopes are
very rare. Along natural rivers, specific land forms are created. These are inhabited by
plant and animal species with highly specific needs. When the shores are flat and easily
eroded, the river gets & meandering course, Material is continually transported, the
ghorelines move and ecologically significant vegetation zonations are created.

Examples of such rivers are:
Poland: Biebrza river and other coniributaries to the river Vistula; Poland/Germany:
River Odra; Sweden: The rivers Vindeldlven, Kalixélven, Pitedlven, Tornedlven;

Finland: The Kemijoki river system.

Seashore meadows presently decrease in size and quality throughout the region. Cattle
grazing is no longer as profitable as before, and management has ceased successively.
A large number of species depending on seashore meadows are threatened.

The seashore meadows are significant also as breeding grounds for various bird
species. Individuals of Dunilin Calidris alpina schinzil, Black-tailed godwit Limosa
limose and Ruff Philomachus pugnax even breed in different areas in different years.
National borders are not recognized by these birds and discussions on conservation of
seashore meadows should take the whole region into account.

The wet forests often have virgin forest qualities. Within the Baltic Sea region there are
still valuable wet forests. This biotope is one of the most threatened, due to extensive
drainage. The wet forests offers a broad variety of niches used by different species. An
example is the moisture gradient from small pools of water up to dry tufts. Nutrient-rich
wet forests is by far the most species-rich of all forest biotopes.

Wet forests flora holds some characteristic species that are hosts for insects, not found in
other forest biotopes. Wet forests also plays an important role as refuges for a large
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number of animal species. The lower fauna i i
mal species. s offered a wide spectrum of habitats, pa
due to the variation in ground moisture. Therefore, the species richness is large. - partly

ﬁ:atlands is the best documented wetland category, in quantitative terms. This is

> cause thfa peat has been and still is regarded as a valubale natural resource and has
een exleted for.several purposes, A characteristic mire type is the so called flark or

:}z:gs‘.v mllx:, fgund in nortl.xern Sweden z%nd Finland which is quite unusual in the rest of

ﬂ (g . Lime-rich spring f:ens and rich fens are worth protecting mainly for their rich
ora. Bogs are found mostly in areas with high precipitation, generally in the south

western parts of the region. Fens are more abundant in the ez;st and north. ]

In proportion to the land area, Finland is richest i
: : , t in peatlands of the Baltic states, 2
gel‘l‘aazxﬁ area is occupu‘ad by peatls}nds. Estonian peatlands cover 22 %, Kareliar?Ugg;lOfS
x , .an115 %, Sv.vedmh 14 %, Lithuanian 8 % and Polish 4 % of the land area. The
gures include drained peatlands, Comparisons are complicated by the fact that

Wetlands and aquatic ecosystems as sinks for nitrogen
Important transformation processes

%\q&f{asu(red rate_s of processes ir.a the nitrogen (N) cycle are reviewed. Net sedimentation
o ? az::emomum) volatilization, other gaseous losses, and harvesting of biomass are’
e long-term nitrogen processes. Short-term retention, i i ithi
: .S , 1.e. retention within o
a few years, is caused by gross sedimentation, plant and microbial uptake. rover only

NHg volat:hza‘itlon is generally low. Denitrification exceeds N fixation in most agquatic
s%rstems. In ol‘lgo- and mesotrophic waters, N fixation rarely accounts for more than 1%

0 the' annual input. In eutrophic waters, on the other hand, rates are often high ’
especially where low N/P ratios occur. Plant uptake seems 'bo be of the same gréer of

Afjé:?:i?iﬁ'on Slf; N by plants algae and microorganisms is favourable if the organic N
fhe aoed I;sbzr msee:::ni{;‘l}{ permteimeng%' incorporated into the sediment or removed from
of harvesting. This is, however, only th ith a mi;
the annual production, of which most i : e e part o,
: ual [ , of ig returned to the system by means of i i

mmerahzat'lon. }"lants might also recirculate N in the sedimentyby mean(:s o?'ar(;}::: g and
uptake. This assimilation slse competes with the denitrifying bacteria for the NOg-
S;fgiﬁt. Cn thg other hm.\d,‘ it provides organic matter, which is needed as energy and
o ﬁxat?::!;; c;’a;hoi detr:tfxﬁ-erihﬁ‘urther, if the availability of phosphorus is ample, the

. acteria in the waters might increase. In conclusion, in gen ’

4 * . . ) ! € 1

denitrification and net sedimentation are larger, in relation to other N transgfom:zt.ion

processes, in eutrophic systems. Harvesti
optimize the N retention, ng of the flora and/or fauna would, of course,

gngce all pmlcesses except for se-dimentation are biological, the activities within the
i rogfln cgc e are reduced,during winter. Loadings of inorganic as well as organic N
on wetland systems may therefore pass through more or less unaffected.

ﬁtentt;iotr} of :fnhugen from non-point sources
y retention of nitrogen in lakes, rivers or different wetlands is hi
lakes, s highly related
(tiota‘l loz:;;i1 a.rid1 (tihe seagorr;‘e}f distribution of the load. As stated above tie ict?vfiit; ist?oilrw
uring the c¢old period. Thus, if the majority of nitro : i
. ‘ _ \ gen runoff occurs durin h
spring and winter period the retention will be relatively low. Many of the exgis‘ii?}gort
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wetlands do not receive high loads of nitrogen simply because the water flow through
them is rather low. This is, e.g. true for many fens and paludified areas.

In contrast, riverine, lacustrine and coastal wetlands may have a higher water
throughflow, and thus potentially higher loads of nitrogen. Studies of N transformations
in drainage water draining through riverine meadows have demonstrated the potential
for high retentions, e.g. 39 g-m'z. In conclusion, a wetter landscape where field
drainage water passed through the sediments of riverine wetlands would certainly
retain more N lost from the terrestrial environment. However, this would require major
changes of the drainage projects that have been undertaken,

Lakes have been shown to retain nitrogen efficiently, No clearcut relationship exists
between load and estimated retention, and values ranging from 17 - 50 % has been
observed on an annual basis. Annual retention as high as 83 g'm*2-yr-1 has been
observed in Danish lakes. Thus, the amount of lakes is certainly of great importance for
the retention in river basins,

Constructed wetlands for wastewater treatment

The interest in using constructed wetlands for wastewater treatment has been growing
rapidly in the 1980°s. Several systems have been studied and they might be classified
according to hydrological principles as:

L Surface flow aquatic systems
a. Floating or submerged vegetation
b. Emergent vegetation

1. Subsurface harizontal flow systems

I Infiltration systems
a. Intermittent flooding
b. No flooding

The surface flow systems have received little attention in temperate climate. The same
is true for infiltration systems, in spite of the fact that systems without plants are fairly
common. The subsurface horizontal flow systems, however, have been widely applied in
Denmark, other countries within the European Community, Australia, and in the USA.

The performance of the Danish, so called root-zone plants have been investigated
recently, and the resulis are reviewed here in some detail, The Danish plants were, as a
rule, overloaded. This resulted in significant surface runoff. Still, at loads of 5-10 g
BOD-m"2d-1, they met discharge criteria for both suspended solids and BOD, but not for
phosphorus and nitrogen.

Based on these findings it is suggested that wastewater treatment systems based on
constructed wetlands and related systems, are designed in three gteps: i) settlement

tanks, removal of suspended solids, ii) surface flow wetlands with emergent vegetation:

for further removal of suspended solids and BOD, iii) systems based on soil passage of
wastewater and, possibly, plant harvest for nutrient removal and recycling, Aquatic
systems with floating or submerged vegetation may also be an alternative, but these
systems will probably require intense harvesting to maintain endurable nutrient
removal], especially for phosphorus.

For wastewater that has already received advanced treatment for removal of BOD and
phosphorus, surface flow wetlands are suggested for nitrogen removal. This might be a
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cost-effective alternative to the more
tern compact tech i y i i
several Scandinavian wastewater treatmint plgn?s(ﬂogy Fhetis corently instelled in

A unique opportunity

fsg;;c;c;:]ll){oi{; gtilzzlegftem'far;:ﬁ of tﬁw?g}ﬁc Sea region there are still wetland biotopes with
£ versity. Much of these areas and diversity h Iready al
in the western countries. Time may be i i veluable biotapos woc pes
A . Yy ¢ running out if the most valuable biotopes are not
cb:,eolost in tt.:ne near future.- The countries around the Baltic have through f;heirpdecisiarrl1 (:;obo
perate for the restoration of the ecological balance a unique opportunity to save thege

biotopes for coming i i i
generations. This requires kn i i i
resources and international cooperation.q ' owiedge, politeal will and seonomie

As a starting point, recommendations for future
com.;truction of wetlands are proposed. These Te
subjects, from identification of particularly valu
compartments in the landscape, and proposals
wetlands, .

activities regarding protection, use and
ommendations covers a wide range of
able biotopes to the importance of aquatic
for construction of wastewater freatment
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: : _ _ omrssion during 1987
including the Ninth Meeting of the Commission held in Helsinki 15-19 February 198§

~ HELCOM Recommendations passed during 1988

(1988)

GUIDELINES FOR THE BALTIC MONITORING PROGRAMME FOR TH :
PART A. INTRODUCTORY CHAPTERS £ THIRD STAGE;
(1988)

GUIDELINES FOR THE BALTIC MONITORING PROGRAMME FOR THE THIRD STAGE:;

i};lg{; B. PHYSICAL AND CHEMICAL DETERMINANDS IN SEA WATER

GUIDELINES FOR THE BALTIC MONITORING PROGRAMME FOR THE THIRD STAGE;

fgg'l‘ C. HARMFUL SUBSTANCES IN BIOTA AND SEDIMENTS
8)

GUIDELINES FOR THE BALTIC MONITORING PROGRAMME FOR T

HE T .
PART D. BIOLOGICAL DETERMINANDS HIRD STAGE;
(1988)

RECEPTION OF WASTES FROM SHIPS IN THE BALTIC SEA

A AREA
- A MARPOL 73/78 SPECIAL AREA
(1989)

ACTIVITIES OF THE COMMISSION 1988

= Report on the activities of the Baltic Marine Environment Protection Commission during 1988

including the Tenth Meeting of the Commission held in Helsinki 14-17 ¥

- eb
- HELCOM Recommendations passed during 1989 ruary 1989
(1989) ‘
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No. 30 SECOND SEMINAR ON WASTEWATER TREATMENT IN URBAN AREAS No. 42
6-8 September 1987, Visby, Sweden
(1989)

No. 31 THREE YEARS OBSERVATIONS OF THE LEVELS OF SOME RADIONUCLIDES IN THE
BALTIC SEA AFTER THE CHERNOBYL ACCIDENT
Seminar on Radionuclides in the Baltic Sea No. 43
29 May 1989, Rostock-Warnemiinde, German Democratic Republic
(1989)

No. 32 DEPOSITION OF AIRBORNE POLLUTANTS TO THE BALTIC SEA AREA 1983-1985 AND No. 44
1986
(1989)

No. 33 ACTIVITIES OF THE COMMISSION 1989 No. 45
- Report on the activities of the Baltic Marine Environment Protection Commission during 1989
including the Eleventh Meeting of the Commission held in Helsinki 13-16 February 1990
- HELCOM Recommendations passed during 1990
(1990)*

No. 34 STUDY OF THE RISK FOR ACCIDENTS AND THE RELATED ENVIRONMENTAL
HAZARDS FROM THE TRANSPORTATION OF CHEMICALS BY TANKERS IN THE
BALTIC SEA AREA
(1990)

No. 35A SECOND PERIODIC ASSESSMENT OF THE STATE OF THE MARINE ENVIRONMENT
OF THE BALTIC SEA, 1984-1988; GENERAL CONCLUSIONS
(1990)

No. 35B SECOND PERIODIC ASSESSMENT OF THE STATE OF THE MARINE ENVIRONMENT
OF THE BALTIC SEA, 1984-1988; BACKGROUND DOCUMENT

(1990)

No. 36 SEMINAR ON NUTRIENTS REMOVAL FROM MUNICIPAL WASTE WATER
4-6 September 1989, Tampere, Finland .
(1990)

No. 37 ACTIVITIES OF THE COMMISSION 1990

- Report on the activities of the Baltic Marine Environment Protection Commission during 1990
including the Twelfth Meeting of the Commission held in Helsinki 19-22 February 1991
- HELCOM Recommendations passed during 1991

(1991)
No. 38 THIRD BIOLOGICAL INTERCALIBRATION WORKSHOP
27-31 August 1990, Visby, Sweden
(1991)
No. 39 AIRBORNE POLLUTION LOAD TO THE BALTIC SEA 1986-1990
(1991)
No. 40 INTERIM REPORT ON THE STATE OF THE COASTAL WATERS OF THE BALTIC SEA
(1991)
No. 41 INTERCALIBRATIONS AND INTERCOMPARISONS OF THE COASTAL WATERS OF
THE BALTIC SEA
(1992)
o * out of print
* out of print ** in print

-
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ACTIVITIES OF THE COMMISSION 1991

- _Repon. of the activities of the Baltic Marine Environment Protection Commission during 1991
including the 13th meeting of the Commission held in Helsinki 3-7 February 1992

- HELCOM Recommendations passed during 1992

(1992)

gg;:nc MARINE ENVIRONMENT BIBLIOGRAPHY 1986-1990
2)

NITROGEN AND AGRICULTURE, INTERNATIONAL WORKSHOP
9-12 April 1991, Schleswig, Germany
(1993)

(SECOND BALTIC SEA POLLUTION LOAD COMPILATION
1993) o
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