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Preface

The present Pollution Reduction Programme was prepared in the frame of the UNDP/GEF
assistance to the Danube Programme Coordination Unit. The PRP presents a group of projects and
measures that respond to identified pollution and transboundary effects in the Danube River Basin
and the Black Sea. Projects for pollution reduction are presented for identified sub-basin areas and
for significant impact areas (SIA). The proposed programme supports the strategies and policies as
defined in the updated Strategic Action Plan (SAP) as well as the implementation of the Danube
River Protection Convention.

Despite the improvement in the scope and the quality of data and information, it should be noticed
that information concerning the expected pollution reduction from proposed projects as well as the
associated investment costs, collected in the frame of the National Review Reports, need still to be
further completed. The proposed projects largely focus on point sources of pollution although
diffuse pollution from agriculture and other activities is responsible for a significant portion of the
nutrients reaching the Black Sea.

Considering these constraints, the Pollution Reduction Programme does represent a major step
forward in developing a comprehensive response to the need for pollution reduction in the Danube
River Basin. The PRP is the basis for developing investment portfolios in support of the ICPDR
Action Plan.

A first Draft of this report has been discussed and amended at the Pollution Reduction Programme
Workshop held in Hernstein the 120 15" of May 1999. Decision-makers from all Danube
countries as well as key water experts from throughout the basin have analyzed the results and
made suggestions for improvement. The present report has been amended and finalized based on
the results of this workshop.

Under the conceptual guidance and organization of activitie¥ohghim Bendow UNDP/GEF

Project Manager, the present report was preparedRbly Niemeyer, international water
engineering consultant with the UNDP/GEF team of experts. Further assistance was provided by
Andy Garner, Environmental SpecialistMarcela Fabianova Technical Assistant in the
UNDP/GEF project teamReinhard Wanninger, UNDP/GEF Consultant for economic and
financial analysis andos van Gils water quality modeling Expert.
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1. Introduction

1.1. Purpose of the Danube River Pollution Reduction Programme

The aim of the Danube River Pollution Reduction Programme is the improvement of the water
guality in all the water bodies in the Danube River Basin. This includes the surface water in the
rivers as well as groundwater. The Danube transports its waters into the Black Sea. As the Black
Sea is the receiver of various other rivers and partly already negatively influenced by nutrients and
other polluting substances, the Danube River Pollution Reduction Programme will be of great
importance for the reduction of the pollution into the Black Sea.

This Pollution Reduction Programme Report (PRP Report) gives an overall view of the most
important on-going and planned measures for the reduction of pollution in the Danube Basin. It is a
comprehensive report which incorporates the information collected in various other reports like:

»  SAP — Strategic Action Plan from April 1994 and its Revision from April 1999

» National Reviews of Germany, Austria, Czech Republic, Slovak Republic, Hungary,
Slovenia, Croatia, Yugoslavia, Bosnia-Herzegovina, Romania, Bulgaria, Moldavia,
Ukraine, (especially Part D, Water Environmental Engineering)

» Transboundary Analysis Report from March 1999

» Danube Water Quality Model Simulations in Support of the Transboundary Analysis and
the Pollution Reduction Programme, May 1999

» Data base with on-going and planned projects in the Danube basin (the data base replaces
the former "Project files”)

The PRP Report can be considered as the basis for the necessary actions with high priority to
improve the water quality in the Danube and its tributaries. The list of projects for pollution
reduction has been agreed within the countries as well as in the sub-basin areas and in the whole
basin area. The report contains the most important information for first steps towards the
implementation of the Pollution Reduction Programme. It is the first all-embracing programme for
the entire Danube basin especially the central and eastern part.

The main source for this report are the National Reviews (Part D: Water environmental
engineering). Part D of the National Reviews serves to describe the actual state with regard to
water pollution in the Danube River Basin and how to improve the situation by implementing
physical and non-physical measures and projects respectively.

The National Reviews have been elaborated following the exemplary table of contents which was

presented within the scope of the workshop in January 1998 in Budapest, Hungary. This approach
allowed the experts a structured elaboration of the Part D so that the reader disposes quickly of the
essential results of the reports.

All submitted National Reviews have been evaluated with regard to their central statements. Thus,
the present report contains a relatively brief textual summary and characterisation of the essential
statements and conclusions. More detailed information taken from the National Reviews, Part D,
are summarised in tabular form and serve as general overview (see annex 1).

A further main part of this report are the tables with the projects which were originally prepared as
project files. Now these project files have been transferred into the project data base. All lists of
projects (see_annex 5) have been elaborated from this new project data base. The data base will
allow to update immediately the necessary information about the projects and can serve for the
monitoring of project status.
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The first SAP from April 1994 contains strategies for the solution of various problems in
connection with the situation of water and environment in the Danube basin. It is directed to the
governmental, regional, municipal institutions as well as water supply utilities, water consuming
and contaminating industries and agriculture. The SAP has four equal important tasks:

» Reduction of detrimental effects of activities in the Danube Basin on river ecosystems
and the Black Sea,

» Maintenance and improvement of the availability and the quality of the water in the
Danube Basin,

» Installation of measures for protection of contamination as result of accidents,
» Development of regional co-operation in water management.

The necessary measures are determined for the most important sectors. These are as follows:

»  Construction of municipal sewer-systems and wastewater treatment plants,

» Reduction of industrial wastewater,

» Reduction of emission of harmful substances from agriculture,

» Maintenance and restoration of wetlands and floodplains of the Danube and its
tributaries,

» Integrated water management,

» Reduction of risks of accidents with hazardous substances,

» Investments.

The revised SAP from June 1999 updates the information and develops further strategies for
pollution reduction and sustainable water management. Besides the sector strategies the financing
mechanisms of the ICPDR action plan play an important role in the SAP on current affairs.

1.2. Special Status of European Union Member Countries Germany
and Austria

Within the context of the PRP it is nhecessary to make a distinction between Austria in combination
with Germany on the one side and the other states within the Danube River Basin on the other side.
In contrast to other states within the Danube River Basin, both Germany and Austria are already
members of the European Union and dispose of relatively highly sophisticated technical systems in
order to minimise the discharge of polluted wastewater.

In Germany and Austria the existing and relevant EU-legislation is already incorporated in the
national laws and regulations. Concerning some parameters the national regulations are even more
strict than in the EU regulations.

High investments for wastewater treatment plants in industry and municipalities have been made in
Austria and Germany in order to reduce water pollution and to fulfil the requirements of EU
directives.

Austria and Germany will be able to meet the requirements of the EU directives especially the EU
water framework directive by their own administrative and financial resources.

The objectives defined in the SAP are already widely fulfilled in Germany and Austria through for
example effective legal regulations, appropriate administrative structures and functioning
measuring and monitoring systems.

The corresponding National Action Plans of Germany and Austria do not serve as a basis for the
financing of projects by international financing institutions.
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Germany

Germany has presented the “National Action Plan of Germany”, December 1996 (in German
language), which gives details to the status and the water management and the planned national
actions.

In the German part of the Danube River Basin, located in the area of the federal states/’Lander”
Baden-Wirttemberg and Bavaria, the investments in water pollution reduction especially in
wastewater treatment plants exceed the amount of 1,0 billions DM per year (570 millions US$).
The state supports the engagement of the municipalities with about 420 millions DM per year (240
millions US$). Because of the high investments in pollution reduction (wastewater treatment
plants, changes in the industrial processes towards cleaner and water-saving production (water
recycling)) during the last 2 decades no "hot spots” exist in the German part of the Danube River
Basin.

In spite of the already reached high level of water quality management and exhaustive and effective
water treatment facilities, Germany will continue with investments in the improvement of pollution
reduction measures to contribute to easing the burden of the Danube.

Austria

Austria has no SIA (Significant Impact Area) as there is already an advanced wastewater treatment
(76 % of inhabitants are connected to a municipal wastewater treatment plant (WWTP) with at
least biological treatment. Only some WWTP have to be expanded and upgraded, in particular
concerning nutrient removal.

Austria had made large investments to improve wastewater treatment, and is still investing.
Between 1993 and 1999 Austrian’s investments for wastewater treatment was about 9 billions ATS
per year (1000 ATS = 87 US$). About 8,3 billions per year for municipal WWTP, 0,9 billions for
small (private) WWTP (< 50 PE) and about 0,8 billions per year for industrial wastewater treatment
measures. The same amount of about 10 billions ATS per year is considered to be invested in the
forthcoming years.

The term of "hot spot” does not mean for Austria that there is still an extensive pollution due to the
lack of biological wastewater treatment plant or due to an inadequate/insufficient treatment. Hot
spot for Austria means:

» concerning municipalities: that a WWTP exists with biological treatment (usually BOD-
reduction of >95 %) already complying with the provisions offheUrban Wastewater
Directive 91/271In order to meet the more stringent requirements (emission standards)
laid down in the Austrian "1. Emission Ordinance on municipal wastewater treatment”
every WWTP also have to have N removal of at least 70 % and P removal with the max.
concentration of 1 mg P/I.

»  concerning industry: stringent emission values are laid down in "Emission Ordinances”
(differentiating between the industrial sectors) describing the state of the art of
wastewater treatment. Those who do not meet already the requirements have to be
upgraded within a certain period of time.

This is not yet achieved by all WWTP. Those WWTP (Municipal WWTP > 250.000 PE) which
still have to be upgraded to the requirements of the "Emission Ordinances” are regarded as sort of
"hot spots”. Within this upgrading process capacities of WWTP, where necessary, are extended as
well. In connection with the explanation of "hot spots” in Austria given above, it was not useful to
differentiate the hot spots according to high, middle and low priority.
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Austria has no agricultural point sources due to the traditional small size of the farms and the
tradition of low input family farming. The important financial incentives of OPUL (Austrian
Programme of Environmental Friendly Agriculture) to avoid intensification of production and a
nation wide Action Programme in line with the provisions of the EU Nitrate Directive 91/676 was
implemented so that no agricultural hot spot regions do exist in Austria.

Austria has presented the “National Action Plan for Austria”, February 1996 (in German language)

Conclusion

Thus, the problems concerning water quality and the measures within the "Danube River Pollution

Reduction Programme” launched in future by Germany and Austria have to be approached in

another way. The main objective is to perfect the existent technology and technical schemes, not to
implement still absent basic wastewater treatment facilities with only a few exceptions.

The on-going and planned projects for pollution reduction in Germany and Austria are included in
the project data base and in the list of projects even if no external financing is expected.

In summary it may be said that Austria and Germany are "Danubian States” and actively in trouble
for the improvement of the water resources of the Danube basin, but they will not be included in
any donor financed programme.

The planned actions and investments in Austria and Germany fully meet the requirements of the
EU-directives. At the moment all necessary actions are under preparation to reach the goals of the
new EU-water-framework directive as soon as this directive will be set in force.

By contrast, in the other 11 countries basic technology has to be implemented or rehabilitated first.
Therefore, within the scope of the "Danube River Pollution Reduction Programme” the problems

and countermeasures which will be launched by the former socialist political systems in Central
and Eastern Europe are in primary focus of attention.



2. Actual State with Regard to the Water Quality in the
Danube River Basin

All countries within the Danube River Basin (including Germany and Austria) have to note that the
water quality in many of the surface and groundwater water bodies is not satisfactory. As a rule, the
insufficient water quality is directly related to anthropogenic activities and pollution sources. In
other words, on the basis of the analysis of the National Reviews (Part D, Water Engineering)
about principal sources of pollution of water bodies the following main 4 fields may be quoted:

» Insufficient wastewater collection and treatment on municipal level,
Insufficient wastewater treatment of industrial enterprises,

Water pollution caused by intensive agriculture and livestock breeding,
Inappropriate waste disposal sites.

Y V V

The insufficient wastewater collection and treatment on municipal level is mentioned as the chief
problem. Nearly all countries advance the necessity of the improvement of treatment of municipal
wastewater as the first and most urgent matter. According to the adjustment of the national
economy and the degree of economic development (industrial or agricultural) the pollution caused
by industry or husbandry is in the second highest focus of attention.

Finally, the inappropriate dealing with wastes (domestic wastes as well as hazardous wastes), their
problematic landfilling and the application of inadequate landfill and leachate treatment
technologies aggravates the situation with regard to water quality in the Danube River Basin and its
tributaries.

It is understandable that the discharge situation varies along the reaches of the Danube. Thus, the
situation in the middle and downstream part of the Danube River Basin differs from the upstream
situation concerning the collection and treatment of wastewater.

Despite the special situation of Austria and Germany and due to the fact that the EU directives
concerning water quality management have been successfully addressed there is still also a need for
improvement of N and P-reduction. This shows and underlines the result of the "Danube Water
Quality Model Simulations in Support to the Transboundary Analysis” and Pollution Reduction
Programme Report, June 1999.

A more precise description of the water quality situation in the Danube basin is contained in
various specific reports e. g. the TNMN yearbook 1996 and the Transboundary Analysis, 1999.

2.1. Hot Spot Analysis

The “Transboundary Analysis Report”, June 1999, gives clear and comprehensive information on
the identified hot spots. Therefore one can refrain from repeating the hot spot analysis in this
report. As shown in table 2.1-1 in the Danube basin the overall number reaches 513 hot spots. In
the data base 421 projects are proposed actually by the countries. A number of 246 proposed
projects address the identified hot spots.
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Table 2.1-1 Identified hot spots and projects in the countries
Country _ quber of Number of hot s_pots Nymber of projects
identified hot spots covered by projects in the data base

Germany (10) (10) 12
Austria (6) (6) 7
Czech Republic 17 17 21
Slovak Republic 20 25 40
Hungary 68 8 10
Slovenia 29 24 26
Croatia 25 22 76
Yugoslavia 83 40 57
Bosnia-Herzegovina 22 21 24
Bulgaria 20 21 28
Romania 185 35 69
Moldova 16 5 18
Ukraine 12 12 33
Total 513 246 421

2.2. Insufficient Wastewater Treatment on Municipal Level

With regard to the situation of wastewater treatment on municipal level the following reasons for
the problematic state of affairs can be given (over and over again recurring within the scope of all
portrayals of the middle and eastern Danube countries):

»  Missing wastewater collection and treatment facilities,

Generally poor condition of the facilities,

Antiguated and unreliable treatment technology,

Insufficient maintenance of technical schemes,

Lack of qualified staff / personnel,

Lack of financial means (insufficient financial resources for building, reconstruction and
extension).

YV V VYV

2.3. Insufficient Wastewater Treatment in Industrial Enterprises

The degree of industrial development and adjustment within every single country varies. Thus, the
importance and amount of the pollution caused by the industrial sector varies as well.

In the Danube River Basin practically all industrial branches are represented. Among others the
following industries operate in the Danube River Basin:

»  Chemical Industry

Electrical Industry

Engineering Works

Metallurgical and Galvanic Industry
Textile Industry

Sugar Industry

Paper-making Industry

Tanneries

YV VVVVY
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Wood-making Industry
Food Industry
Pulp-mills

etc.

YV V V

Thus, there is no doubt about the extensive range of pollution and discharged contaminants. If
industrial wastewater is directly discharged into a water body insufficient treatment and
purification cause pollution of the waters with hazardous compounds.

In many other cases industrial wastewater is discharged without any or with insufficient treatment
into the public sewer network. This causes vast problems at the wastewater treatment plants so that
their purification capacity is not sufficient or completely obstructed.

A missing legal framework, the insufficient application of existing laws, the missing supervision
and monitoring by the administration or the difficult financial situation of a large number of
enterprises avoid a satisfactory industrial wastewater treatment.

An overall impression is that economic activities have been decreased since the demise of the
Eastern Bloc. That is the reason why the pollution load has decreased as well without implementing
better industrial wastewater treatment facilities or improving the production processes towards

cleaner production.

Therefore, the prediction is that with the further (re-)development of industry and the
accompanying implementation of better treatment schemes the pollution load caused by the
industrial sector all together will stagnate.

2.4. Intensive Agriculture and Breeding Farms

The National Reviews give detailed information about the diffuse (non-point) and point sources of
pollution as the result of agriculture as well as breeding farms. The pig and cattle farms are
identified as point sources. These hot spots are in general relatively easy to eliminate by the
treatment of the liquid manure. The diffuse sources of pollution caused by the intensified plant
production can be reduced by the improvement of the agricultural practices.

The inappropriate and excessive usage of fertilisers (liquid manure, agrochemical products etc.) is
the main reason for the contamination with nitrates and phosphates. In addition, the use of
pesticides causes a crucial situation as well because it is unavoidable that contaminants reach the
groundwater layers.

But it is not as easy as it seems to forbid the usage of harmful pesticides and herbicides. The rapid
prohibition of plant protecting pesticides is in some countries in the lower Danube basin not
feasible in a very short period.

In summary, due to the past agriculture practices has resulted in a water contamination by nitrogen,
phosphorous, pesticides and others.

2.5. Disposal Sites

Only in a few cases do disposal sites have an appropriate technology (landfill leachate collection,
sealing systems, biogas collection and energy generation, etc.) to avoid re-discharge of
contaminants. In addition, at dumps with non-existent or inadequate compacting procedures up to
60 % of precipitation will reappear as polluting seepage. Consequence of the non-controlled
landfills is the introduction of contaminants in the ground and, the pollution of valuable
groundwater resources.
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It is very difficult to bring this problem under control due to the fact that it is nearly impossible to
trace back the source / point of departure of the discharge of the contaminants.

Due to the non-homogenous and unknown composition of most landfills effective countermeasures
should be all-embracing (which is unfortunately synonymous with expensive).

2.6. Remedial Measures

In the respective countries, measures and projects are on-going with the objective to reduce the
water pollution in all sectors. EU-members (Germany, Austria) and EU-candidates (Hungary,
Czech Republic, Slovakia, Slovenia) are on the way to undertake comprehensive measures for the
improvement of WWTP in the municipalities as well as in the industrial plants. These countries are
working to strictly follow EU-directives concerning the water quality.



3. National Targets

3.1. Current National Targets for Pollution Reduction

All countries have clear targets for pollution reduction (see the overview in annex 1). But there are
still great differences in reaching the high standards of the EU-directives. Generally it can be stated
that the countries with high interest in EU membership undertake the greatest efforts to implement
the best environmental practice.

3.2. Analysis of National Targets in Relation to Danube River Basin
Targets

The "Convention on Co-operation for the Protection and Sustainable Use of the Danube River
(Danube River Protection Convention)” is a basis for the water policy in all countries in the
Danube basin. This is especially effective after the convention came into force after the relevant
number of member countries ratified the convention by October 1998.

The countries follow in their national targets the binding clauses and have already undertaken great
efforts in the direction of implementing the water protection measures. The nature of main problems
regarding water pollution of the single countries is nearly equal. Thus, the national targets against the
backdrop of sustainable economic development can be summarised and generalised as follows:

> Preservation of still clean water bodies and water resources,
»  Stopping of further degradation of polluted water bodies,
» Improvement of water quality by appropriate remedial and preventive measures.

The detailed gquantification of these national targets is elaborated in the National Reviews of the
single countries (Part D, Water Engineering) and summarised in the overview tables in annex 1.

Of first priority is the creation of a legal and administrative framework for an effective water
management. This framework can be created by the passing of a basic water act, further specific
laws, bylaws, technical guidelines and regulations and respective legally binding standards and
norms.

Furthermore, the creation and implementation of the legal basis should imply the development of
an adequate financial system as well (embodied in the laws and regulations, e.g. polluter pays
principle etc.) which can support administrative work by offering tools for effective application of
laws.

The appropriate technical implementation of measures should be guided and regulated by the above
mentioned standards and norms in line with respective legislation. In addition, a complete
monitoring system should be implemented in order to:

» Get information about the actual state with regard to water quality, representation and
evaluation of pollution situation,
»  Monitor the impact of implemented physical and non-physical measures and for,

» Long-term recording of the relevant data to portray the development of pollution
situation, control and inspection system.

The analysis of national targets in relation to the Danube river convention shows generally clear
strains to address the agreed objectives of co-operation.

The updated SAP Strategic Action Plan from June 1999 is the current strategic document for the
remedial measures of all countries in the Danube basin.
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3.3. Targets in Relation to Black Sea

There is an overall accordance among all the countries concerning the nutrient loads from the
Danube Basin to the Black Sea:

> All Danube River Basin countries contribute nutrient loads to the Black Sea as
demonstrated by the results of the DWQM - Danube Water Quality Model Simulations

> Pollution reduction is a common task of all Danube River Basin countries.

This means that all countries agree to strengthen their efforts to implement the necessary steps for
reduction of water pollution not limited to the local hot spots but also for reduction of water
pollution by nutrients which have adverse transboundary effects and a negative impact on the water
guality in the Black Sea.



4. Legislation

4.1. National Water Acts or Laws

Generally speaking, all countries dispose of water management legislation. It is discernible that

throughout a dynamic process is inherent in the water management legislation. The main objective
of all countries is to create an effective water management legislation according to the positive

experiences made in Europe with European legislation. Thus, either the existing legislation in force
is already sufficient for the future water management or an adequate and updated water act is
currently under preparation.

4.2. Technical Guidelines and Regulations

In most cases the situation regarding the amount and range of action of standards and norms is
described as insufficient or in need of updating. Therefore, many countries are still in the
elaboration phase of technical regulations. For that a lot of countries orient themselves to already
existing technical guidelines and regulations of foreign / European countries. More details can be
learned from the overview tables_in annex 1.

4.3. Law and Practice on Water Pollution Control

Within the framework of the comments on law and practice of water pollution control the single
expositions appear heterogeneously. In summary it may be said that the effectiveness of law and
practice on water pollution control is determined by the legal framework of each country, the
effectiveness of administration and the capacity of polluters to implement measures for improved
wastewater treatment and adequate disposal of solid wastes.

In reference to legislation, technical guidelines and additional economic instruments which are
currently under preparation by some countries set out how law and practice on water pollution
control could take shape in future (compare the overview tables in annex 1).

Especially in the countries which are not actually in the position as EU-candidates there is still a
need for the improvement of water related laws and the practice and monitoring.

4.4. European Legislation

The EU member countries are obliged to adopt the EU directives and transform them into national
law. The EU-candidates are in the process of adoption to insure the obligations in schedule. Czech
Republic and Hungary undertake at this time great efforts to overtake and to implement the EU
directives. Other countries like Slovenia follow this line and transform their national regulations
according to the EU directives.

At the moment there are about 30 directives directly or indirectly related to the water sector. The
most relevant directives can be summarised as follows:

EU-directives concerning emissions:

» Council Directive 76/464/EEC of 4 May 1976n pollution caused by certain
dangerous substances discharged into the aquatic environmewitthe Community

»  Council Directive 80/68/EEC of 17 December 1979 onpiaection of groundwater
against pollution caused by certain dangerous substances

» Council Directive 91/271/EEC of 21 May 1991 concerninghan wastewater
treatment
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EU-directives on water quality

»  Council Directive 76/160/EEC of 8 December 1975 concerningjtiadity of bathing
water

» Council Directive 75/440/EEC of 16 June 1975 concerningathadity required of
surface water intended for the abstraction of drinking waterin the Member States

» Council Directive 78/659/EEC of 18 July 1978 on thality of fresh waters needing
protection or improvement in order to support fish life

» Council Directive 79/869/EEC of 9 October 1979 concerning thethods of
measurement and frequencies of sampling and analysis of surface water intended
for the abstraction of drinking water in the Member States

» Council Directive 80/778/EEC of 15 July 1980 relating todhelity of water intended
for human consumption

Other EU directives from the water sector

»  77/795/EEC: Council Decision of 12 December 1977 establishaugremon procedure
for the exchange of information on the quality of surface fresh waterin the
Community

»  Council Directive 91/692/EEC of 23 December 18%4ndardizing and rationalizing
reports on the implementation of certain Directives relating to the environment

»  92/446/EEC: Commission Decision of 27 July 1992 concermuestionnaires relating
to Directives in the water sector

»  Council Directive 86/278/EEC of 12 June 1986 on gihatection of the environment,
and in particular of the soil, when sewage sludge is used in agriculture

» Council Directive 91/676/EEC of 12 December 1991 concerningptiogection of
waters against pollution caused by nitrates from agricultural sources

» 86/85/EEC: Council Decision of 6 March 1986 establishir@pemunity information
system for the control and reduction of pollution caused by the spillage of
hydrocarbons and other harmful substances at sea

EU-directives related to wetland protection

»  Council Directive 79/409/EEC of 2 April 1979 on tbenservation of wild birds

» Council Directive 92/43/EEC of 21 May 1992 on ttanservation of natural habitats
and of wild fauna and flora

EU-directive under preparation

The "Council directive establishing feamework for Community action in the field of water

policy” (Water framework directive) is still under preparation. It can be expected that the directive
will come into force at the end of 1999 or early in 2000. Because of the importance of the water
framework directive the main issues are described in annex 3.

In article 26 of the water framework directive repeals and transitional provisions are foreseen. The
following are repealed 7 years after the enactment of the directive: decision 77/797/EEC; directive
79/869/EEC; directive 75/440/EEC. The following are repealed 13 years after the enactment:
directive 78/659/EEC; directive 79/923/EEC; directive 80/68/EEC and directive 76/464/EEC.
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Internet

The above mentioned EU-legislation and further bodies of EU-law are filed in the Internet as well.
In order to get the complete legislation-texts and for complementary information please enter the
following addresshttp://europa.eu.int/eur-lex

Evaluation of measures and application of EU directives in response to non-point sources of
pollution with particular attention to agricultural practices and land use

According to Danube Water Quality Model Simulations the agricultural sector contributes to
emissions into the Black Sea with 48 % of N and 47 % of P. This means that in this sector there is
still a great potential to reduce nutrient pollution especially from non-point sources.

The main reference for this item is t@euncil Directive 91/676/EEC concerning the protection

of waters against pollution caused by nitrates from agricultural sourcesThe EU members
Germany and Austria made already their own experience in the implementation of this EU
directive. From their implementation programmes the accession members may adopt the
preparation of administrative and technical guidelines and to implement the directives by tailor
made special programmes.

As a general perspective in Middle and Lower Danube countries it may be considered that nutrient
application in agriculture will increase in future to assure the balance between crop demand and
nutrient input in order to be competitive. Therefore clear recommendations for accession countries
in this region can be summerized to avoid the negative impact of the agricultural practices in the
past decades.

The main problem concerning the manure management is the lack of proper handling. This means
that there is an inappropriate application of manure to cultivated land or no treatment facilities to
protect the water bodies. Because of inadequate measures the water bodies are heavily polluted by
the manure. In many cases the manure is disposed directly into the rivers. If the manure is applied
to the arable land this often happens at the wrong time due to lack of appropriate storage capacities.

The overall objective is to reach the balance between nutrient demands by crop and nutrient input
(fertilizer, manure, input by soil capacity and by air). According to experiences there is a general
limit for manure application which should not exceed 170 kg N/ha.

Some measures for appropriate nutrient management in agriculture can be recommended as
follows:

» Prepare technical fertilizer guidelines for farmers according to good agricultural practice

»  Limit or reduce livestock density per hectare cultivated land

» Assure green/organic coverage of arable land during winter time

» Rehabilitate green belts along the river according to local conditions and river size
(fighting erosion and P-input into water bodies).

» Plant trees to reduce erosion and runoff of nutrient from cultivated lands to the rivers:

(see Council directive 91/2091 EEC, concerning afforestation)

» Provide sufficient storage capacities and/or wastewater treatment facilities for extreme
large livestock holders.

» Provide standardized technical guidelines for design and implementation of manure
storage facilities.

A strong support by government is essential for nutrient reduction. The government has to create
the legal framework, setting obligations to farmers and to give financial support.
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The indicators, which are necessary to assess the success of the implementation of the nitrate
directive are discussed or already accepted by the EU. The main items are:

» Limitation of nitrate concentration in surface and ground water (aim: < 50 rgt) id@d
avoid eutrophication in surface water

» Use of agricultural statistics on extent of agricultural land, livestock density per hectare of
agricultural land

» nutrient balances at farm level respectively at field level to assure tailor made nutrient
application

For the sequence of improvement measures it can be recommended to implement as follows:

» Eliminate point sources of agro-industry by
- down sizing the livestock breeding farms
- improve manure storage capacities
- construct WWTP
» Reduce non-point source pollution by
- strengthening and/or implementation of advisory boards
- elaboration and application of good agricultural practices (91/676/EEC)

- elaboration of guidelines for fertilizer application and different crops applicable for
farmers (not for scientists !)

- design of standardized technical guidelines for manure storage facilities (plans ready
for construction)

» Introduce facilities for ecological farming including necessary marketing facilities

As a basis for financial support to the farmersEkhkeCouncil directive 91/2078 EEC concerning

the extensification of agriculture for environmentally sound practicemay serve the national
governments to create appropriate programmes. In this directive certain regulations are set for
financial support of farmers to reduce negative impact of agriculture to the environment, especially
financial support for extensification of production and financial support for bio-farming.

To avoid the creation of new non-point sources for water pollution or the damage of soils with
heavy metals the application of sludge in agriculture should follow strict rules. The sewage sludge
from municipal WWTP contains very often heavy metals in hazardous concentrationrslUThe
Council Directive 86/278/EEC on the protection of the environment and in particular of the

soil, when sewage sludge is used in agricultugives clear guidelines for sludge application in
agriculture.

4.5. National Responses to EU Legislation

Following the expositions of the countries the European legislation exerts influence on the national
legislation of the single countries. In particular in those countries which are interested in a future
incorporation into the European Union the European legislation, directives and regulations forge
ahead (by contrast for instance, in the Ukraine, the harmonisation of national legislation with EU
legislation is formulated only as long-term objective). But not in every case a harmonisation is
necessary because some countries point out that in isolated cases the national legislation
concerning threshold values and conditions is already stricter than that of the EU. For more details
see the overview tables in annex 1.
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The analysis of national responses to EU legislation or regulations especially for accession
countries is quite clear and simple. The Czech Republic, Slovakia, Hungary and Slovenia as the
next accession countries are in the process of adoption of EU-directive with strict schedules. This
means that all national laws as well as administrative and technical regulations are in transition to
meet the demand of the EU-directives. Currently there are EU-Phare projects in preparation for the
implementation of new regulations in the administrative process in the Czech Republic and in
Hungary. The other countries, despite the vague perspective of future membership, are also in
progress of adoption of EU directives. For instance Romania has already 60 % of EU water
legislation approximated in the national legislation.

Especially the accession countries are assumed to implement urgently the following EU-directives
in this sequence:

> 91/271/EEC: urban wastewater treatment

» 91/676/EEC: pollution caused by nitrates from agricultural sources
»  75/440/EEC: quality of surface water intended for the abstraction of drinking water

and then but not so urgent:
» 76/160/EEC: quality of bathing waters

This list is not exhaustive but gives a first hint where to concentrate on primarly.

4.6. Water Administration

A well functioning water administration on all administrative levels is essential for the day to day
implementation of the legislation. A clear and comprehensive legislation with by-laws and
technical regulations is as important as the design and implementation of projects to improve the
water quality. But without a strong administration which executes the licensing and the most
important water quality inspection services the legislation will have only a very limited effect. In
some of the countries in the Danube basin are still deficits on the side of well equipped
administrative units with instruments, material and trained personal for inspection services.






5. On-Going and Planned Measures for Pollution Reduction

5.1. Introduction

This section will provide a summary of detailed information about on-going and planned projects
in the respective countries. As far as information are available it will provide a typology of
projects. The type of projects in each sector and different stages of advancement will be indicated.
This means for a wastewater treatment project a differentiation between expansion, rehabilitation
or entirely new construction. An important question is whether the sewer and/or collector system is
included. The fact of the matter is that most of the available project proposals do not go to these
details but should necessarily be included in the amended project files in the future.

Generally speaking, the measures should serve to achieve the fixed objectives. The foreseen
measures are characterised by heterogeneously approaches, i.e. the measures have political, social,
legal and economic contents.

So far in most cases the financial situation has limited the efforts to implement remedial and
preventive measures respectively. Furthermore, the implementation of the Best Available
Techniques (BAT) can represent a problem. First due to the already mentioned lack of financial
means and secondly due to the lack of corresponding knowledge. On the basis of identified hot
spots, the concrete projects have been proposed by the single countries.

Project data base

The proposals take shape within the scope of the project files which have been prepared and
presented by the countries. The information from the prepared project files have been transferred to
a newly established data base. The structure of the “Project Database” follows the table of contents
of the project files, but some amendments have been included. The form of this project data base is
visible in annex 2.

For an easy handling the software "MS-Access” has been chosen. MS-Access is part of the
software packet “MS Office Professional” as well as “MS Excel”’. The database runs only under
version Office97 and Windows95.

Because of the developed structure of the data base there is only a limited knowledge required for
its application. The use of standard software MS Access and MS Excel can be considered as a
normal standard in the field of PC application. The software handling can be learned from the
attached handbook or additional literature. The know how of basic routines of MS Access for date
entry and query is sufficient for the efficient use. For further calculations and evaluations of the
guery results of the data base the tables can be copied into Excel sheets.

Most of the information for the preparation of the tables in the annexes and graphs in this report is
extracted from the project data base.

Now the data base will be the only tool for the future collection of proposed and on-going projects.

It is easy to add additional information on the projects and to create and update tables and graphs.
The respective countries should take the duty to update the project data base for their country. They
may obtain the accompanying files with the national projects from the secretariat of the ICPDR for
the additional use on national level. The data base can also be used for planning of additional
projects which are of local or national importance as well as for monitoring purposes. It will
became an integral part of the information system of the ICPDR.
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5.2. Summary of Projects per Country and per Sector

The following summarises briefly the central statements of the single countries made within the
frame of the National Reviews (Part D, Water Engineering). The main character of the launched
and planned measures is described and the essential contents of projects have been analysed per
sector. For more details please refer to the tables in annex 1.

5.2.1. Reduction of Water Pollution from Municipalities

The most urgent objective is to reduce the pollution load from municipal wastewater. The countries
agree that first of all measures should be implemented as far as sewer systems and wastewater
treatment plants are concerned.

Improved wastewater treatment especially for nutrient reduction is essential, particularly through
the use of alternative technologies. A key criterion for evaluating this category of project will be
the measure of nutrient reduction per dollar spent.

Therefore, proposed projects are the rehabilitation and extension (third treatment stage: nutrient
removal) of existing sewer and wastewater treatment facilities as well as the complete new
construction of technical schemes for wastewater collection and treatment. Naturally, all
conceivable combinations are possible, for instance rehabilitation of sewer system and
simultaneous new construction of a wastewater treatment plant. Past experience has shown the
necessity to dimension properly the capacity of technical schemes according to the size of
municipality. Only by well-adjusted technical solutions the future operation and maintenance will
be successful and cost-covering.

5.2.2. Reduction of Water Pollution from Industries

As a rule, industrial wastewater are heterogeneously compounded and intensely polluted so that
great efforts (employment of high sophisticated techniques) are necessary in order to realise a
satisfactory purification performance.

Obviously, within the scope of the National Reviews the main industrial enterprises responsible for
water pollution have been identified and concrete measures have been proposed in order to improve
the situation.

With regard to the reduction of water pollution from industries it is indispensable to consider and
analyse every single case, i.e. every production plant and the problems related to its individual
industrial wastewater have to be analysed in a detailed manner and all potential counter-measures
have to be styled according the particular requirements.

Analysing the character of possible measures and projects for pollution reduction from industrial
discharges, it is recommendable to take into consideration both possibilities:

» Introduction of new technologies in order to prevent and minimise the pollution discharge
from industries (by cleaner production, water- and product-recycling, dry production) and

» end of pipe strategy: the need of construction of new and powerful treatment facilities.

In the main focus of interest should be the prevention of the appearance of hazardous substances.
Thus, it should be given preferential treatment to solutions for cleaner production, water recycling
processes and dry production. Only unavoidable industrial wastewater should be treated in an
appropriate way.
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For direct and indirect discharge of industrial wastewater into water bodies proposed projects are
the rehabilitation and extension of existing sewer and wastewater (pre-) treatment facilities as well
as the complete new construction of necessary technical schemes.

Above all, the industrial sector is responsible for the existence of hazardous wastes. But not only by
sewer (by water as mean of transport) hazardous substances are leaving production plants. Rather,
hazardous solid wastes as well as the products of wastewater treatment process (by-product
treatment sludge) are often deposited in inappropriate landfills so that the emerged leachate
endangers valuable water resources as well. (This aspect has also to be taken into account during
consideration of solutions for dry production and the conception for industrial wastewater treatment
facilities.)

5.2.3. Reduction of Water Pollution from Agriculture

The pollution caused by agricultural activities is characterised by point and non-point sources. For
the point sources it is relatively easy to identify hot spots and projects, respectively, because the
reason for pollution is obvious.

It is possible to bring it down to a simple formula that the point sources are in most cases breeding
farms without adequate wastewater collection and treatment as well as problems concerning
storage of liquid manure. Therefore most of the projects aim at the improvement of wastewater
collection as well as wastewater and sludge treatment facilities. Above all it concerns the
construction of fully equipped WWTPs, i.e. primary and secondary treatment (biological part with
nutrient removal) as well as sludge treatment.

It may be mentioned that not every livestock breeding needs a WWTP to avoid water pollution.
The extensive spreading of manure at the wrong time period is the most crucial practice if the
manure are not directly released to the next river.

If facilities to store the manure are sufficient and the application on cultivated land is appropriate to
Best Agricultural Practice then there is no need for a wastewater treatment. In most cases the
application of manure with up to 170 t N /ha /y does not lead to adverse impact on crops, soil and
waters. Only in those cases where the manure output exceeds these limits, a WWTP is unavoidable
and probably the only way to avoid water pollution.

The exhaustive and inappropriate usage of mineral and organic fertilisers and the use of pesticides
cause crucial problems in regard to diffuse water pollution. Therefore, the identification and control
of the pollution caused by non-point sources are more difficult.

Only under special circumstances structural project can be proposed. The majority of proposed
measures are non-structural. As a result, the main objective is a reform of and a sustainable
approach in agricultural practices with respect to fertiliser application, preservation of river and
buffer zones, storage of manure and silage and fish farming, and the introduction of levies imposed
on farmers to encourage treatment or recycling.

In summary, the reduction of water pollution from the non-point-sources should be brought about
the promotion (awareness rising etc.) and implementation of improved and sustainable Land
Management.
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There is a demand for policy alternatives in agriculture that would specifically assist to reduce
nutrient loads to the Black Sea.

>

For more immediate effects, policies should be introduced to reduce soil erosion and
associated N and P from run-off such as policies that would stimulate or support
agricultural belts or green banks.

Further, policies with a more medium term effect in reducing nutrients could be changes
in land use patterns as well as policies that would promote afforestation.

Policies, to promote good agricultural practices (such as appropriate crop rotating
procedures etc.) should be developed with a clear understanding on what “good
agricultural practices” actually are. Training programmes on “good agricultural practices”
should be offered particularly focussing on optimum nutrient applications in agricultural.
Policies for reduction of fertilizer usage even further, is unrealistic, at least in downstream
Danube countries, given the already low consumption due to markets in transition. New
policy measures would assist primarily in preventing a large rise in consumption in the
future.
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5.2.4. Reduction of Water Pollution by Restoration of Wetlands

According to the specific landscape of the single countries and the related problems concerning
environmental pollution the countries can propose certain measures such as

» Implementation of effective land use planning,

Improvement of self-purification capacities of water bodies,
Restoration or implementation of greenbanks along the rivers,
Restoration of endangered biotopes, wetlands, etc.

Y V V

The restoration or new implementation of green banks along all rivers can help to minimise the
pollution from diffuse sources especially from intensive agriculture (water erosion, run off with
nutrients). This means that along all rivers, even the smallest, green belts on both sides with a
minimum width of 5 m should be in existence.

Up to now only a very few projects initiated by the countries have elements of measures to
minimise the diffuse sources of pollution reduction especially nutrient reduction.

The respective institutions in the countries should be encouraged to create projects to address
diffuse pollution sources. Such measures might be included in pilot projects to improve or initiate
good or even best agricultural practices.

Especially in the agricultural sector there is high potential to combine amendments in agricultural
practices with reduction of water pollution from diffuse sources. The cost for such projects with
incorporated water measures are relatively low compared with structural projects. Policy measures
will probably have to be included and could mark the first step.

Wetlands

Rehabilitation of key ecosystems, including the rehabilitation and creation of wetlands in which the
assimilation of nutrients occur naturally. The creation of extensive buffer zones in the form of
biodiversity would also come under this category.

Floodplains and wetlands play an important role in the remedy of nutrients from diffuse sources.
Thus, the restoration of the wetlands is of high importance not only for the nutrient reduction.

The potential for wetlands restoration along the Danube and its main tributaries has been examined
in the report "Evaluation of wetlands and floodplains areas in the Danube river basin” prepared by
WWEF on behalf of the GEF Pollution Reduction Programme.

The nutrient reduction in the Danube River Basin by wetlands and floodplains has not yet been
measured yet. Therefore the values for nutrient reduction have been proposed by taking into
account the general knowledge on all factors influencing the Danube basin. According to the study
the range may be presented as follows:

» N-reduction: 100 — 150 kg total N/ha/year
»  P-reduction: 10 — 20 kg total P/halyear

For further estimations N-reduction has been calculated with 100 kg total N/ha/year an P-reduction
with 10 kg total P/ha/year.

The potential floodplains for rehabilitation have been estimated. The morphological floodplain along
the Danube, Morava, Prut, Drava, Mur, Sava, Tisza is as much as 41.605 km2. The recent floodplains
cover an area of 7.845 kmz2. This means that there would be an overall area of floodplain restoration
of about 33.760 km? or 3.376.000 ha. But only a limited part of the floodplains which are now more
or less intensively cultivated or covered by infrastructure can be restored.
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According to the Wetlands Study there is a certain area that can be restored. 17 wetlands and
floodplains have been identified. Along the Danube and the main tributaries 121.000 to 233.000 ha
of floodplain could be restored in addition to the already existing areas. These floodplains can be
rehabilitated and could play an important role in nutrient reduction (see table in annex 9). The
result of the study is shown in the table. N-reduction by newly restored flood plains can be
estimated to 34.000 to 49.000 t/year; P-reduction might reach the load of 4.000 to 5.800 t/year.

The economic value of the Danube floodplains can be estimated. The equivalent value only for
nutrient reduction has been estimated by 440 DM/halyear or 250 US$/halyear (WWF-study,
KREN, 1994). If the above mentioned floodplain areas of 277.300 to 389.450 ha was restored, the
value of the additional nutrient reduction of the studied 17 floodplains could reach an amount of 69
to 97 million US$/year.

The proposed wetland sites for restoration have been discussed during the Hernstein-workshop in
May 1999 in respect to reduction of nutrient loads to the Black Sea. It was decided to include the
identified 17 wetlands into the project data base on the basis of the country projects. The following
items have been discussed and agreed upon:

»  Multiple benefits, particularly economic benefits, should be stressed in preparation and
implementation of wetland projects. Success for implementation will depend on how
much the local population benefits from restoration. Therefore, it must be clear to local
populations the economic benefit before projects begin.

» The Agricultural Ministries should be integrated into land use decisions as soon as
possible in projects such as the Middle and Lower Danube Corridor projects to assure
implementation.

» NGOs should be included into all wetland restoration projects in order to assure
appropriate public participation, increase public awareness, as well as to assist in
developing and implementing management plans.

» Monitoring programmes should be established for each wetland restoration site to
monitor results of implementation and to identify necessary technical and management
changes that might be needed for the wetland sites. A Danube Wetlands monitoring
programme should be considered possibly in the frame of a ICPDR
Wetlands/Biodiversity Expert Group.

» The Danube Wetlands Rehabilitation Programme should include a component/Project
that would strive to improve the ecological functioning, particularly nutrient removal, of
existing wetlands and floodplains in the Danube River Basin. This could for example be a
project that would develop a management plan (for the Danube Delta for example) to
maximise nutrient reduction capacities in an existing (fully or partially) wetland and or
floodplain.

5.2.5. Removal of Phosphate from Detergents

The prohibition of polyphosphate-based detergents throughout the Danube basin should be seen as
a priority objective. The comprehensive report "Removal of Phosphate from detergents in the
Danube basin” (final report, editor: Istan ljjas, 1995) gives clear recommendations how to
minimise the discharge of phosphorus into the water bodies and recommends the changing of
consumer practicies and the raising of public awareness of eutrophication issue.

The feasible development scenarios for the Danube basin in the study shows that the P-load into
surface waters from the population in the Danube Basin in the year 2005 could be as much as
16.452 tly and 23.677 t/ly. The P-load from detergents could vary between 2.092 t/y (13 %) and
5.302 tly (22 %) according to minimum and maximum scenarios.
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This indicates the potential reduction of P-load from detergents in the Danube basin.

One of the conclusions of the report is that: Phosphate-free detergents can reduce the phosphate
load in surface waters to a significant extent. The cost of introduction of P-free detergents should
not significantly increase the cost of P-containing detergents. There is no additional direct cost
either to the consumer or to the national budgets resulting from the introduction of P-free
detergents.

The cost of introduction of phosphate-free detergents are much less compared with the cost for
improvement of sewage treatment. It should not significantly increase the cost of P-containing

detergents. The elimination of phosphorous from detergents should be combined with intensified

research and development of alternative components and technology of washing, so that the total
cost of washing should not be necessarily increased. At the same time the washing efficiency
should not be affected.

Higher prices of P-substitutes might be compensated with lower amounts of washing agent needed,
smaller water consumption, cheaper wastewater treatment and smaller taxes on these detergents.

In spite of the obvious advantages of P-free detergents, intensified measures for removal of
phosphorus detergents are as far as recognisablen the priority list of the countries in the
central and eastern part of the Danube basin.

5.2.6. Reduction of Water Pollution from Dump Sites

Some countries have proposed concrete measures and projects related to the problem of waste
disposal sites. The proposed projects include the complete construction of new dump sites as well
as the rehabilitation of existing landfills in order to protect water resources.

The objective is the break with non-controlled landfills and the implementation of appropriate and

forward-looking technologies (landfill leachate collection / drainage network, sealing systems,

biogas collection and energy generation, etc.). In addition to the pure planning and construction
work the projects contain for instance preliminary research work (tracing of geological barrier,

appropriate sealing systems, concept for operation of landfill, monitoring system, commitment to
procedures for waste compacting, etc.), and Environmental Impact Assessment Studies.

Furthermore, in single cases the construction of landfills for hazardous wastes is proposed and
planned due to the fact that landfills with predominantly hazardous substances without respective
protection-techniques (e.g. impermeability of landfill bottom, etc.) are particularly dangerous for
water resources.

According to the small number of proposed projects this seems at the moment a minor problem at
least in view of the respective countries. It is necessary to take into account that in most cases it is
nearly impossible to trace back the source and point of departure of the discharge of the
contaminants, respectively. In addition, an important aspect is that all measures related to landfills
and landfill techniques are very expensive and above all rehabilitation measures are relatively
difficult to execute.

5.2.7. Reduction of Pollution by Policy Measures

Within the context of policy measures, first of all, the adjustment and improvement of water and
solid waste legislation is the main focus of attention. It is obvious that the existence of an effective
legal framework is the nucleus for all other measures and projects (including the legitimization of
economic instruments). For this, the capacity and the intention of the respective countries to
comply with the strict EU-legislation play a decisive role.
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Therefore, a number of special "tools” and regulative instruments for improved water and waste
management will be available in the near future. The following potential instruments for
environmental policy might be mentioned:

» Instruments for environment policy by public revenues (licences, environmental taxes,
etc.)

» Instruments for environment policy by public expenditures (direct public environmental
care financed by fees and by inland revenues, exemplary procurement-policy of the state /
government/administratiofithe state as pioneer,’relevant research work, direct financing
of environmental friendly measures, financing of institutions for environmental care,
inducing economic activities with positive environmental impact, subventions and support)

» Non-fiscal instruments (environmental constraints, principle of voluntary co-operation
between state/administration and "polluters”, unconstrained non-fiscal instruments,
creation of planning instrument&nvironmental Monitoring and Information Systems”
"Experts guidelines for management and contradt concepts for arfintegrated
Pollution Prevention and Control Programmje”

In addition, the standardisation of techniques to be applied is one of the further principle objectives.
Therefore, extensive technical standards should be elaborated, adapted and put into force. It is
declared aim of the respective countries to introduce standards considering the Best Available
Techniques (BAT) within the scope of their own national legislation (as a rule, technical standards
become binding if they are mentioned in a body of law). Wherever structural projects will be
implemented, the BAT should be the standard for the technical equipment and execution (the
difficulties related to the application of the BAT have already been mentioned). Regularly, special
cases and issues are taken up and treated at the political level with highest attention. For example
the problem in regard to detergents/washing powders (see above). Special strategies are under
development in order to reduce the load of nutrients discharged due to the use of washing powders.

5.3. Summary of Projects in Relation to Sub-river Basins

The "Aggregated Sub-river Basins " have been discussed and agreed in the workshop for a
Transboundary Analysis (January 1999, Hernstein, Austria). The sub-river basins allow to better

express local/regional and national river basin management needs in relation to the entire Danube
basin. A number of 15 sub-river basins have been identified.

All tables and graphs related to the sub-river basins are attached in annex 7 and 8. For each of the
15 sub-river basins the proposed projects per sector are listed. The summary tables show the
expected load reduction and the investment cost per sector and sub-basin. The graphs give an
immediate overview on the pollution reduction and the investment costs.

5.4 Summary of Projects in Relation to SIAs

The "Significant Impact Areas” have been identified in the Transboundary Analysis Workshop
(January 1999, Hernstein, Austria) which are most intensively receiving pollution immissions and
which are from an environmental and/or conservation point of view valuable. So far, 51 SIAs has
been identified.

The tables in annex 9 list the proposed projects in relation to the SIAs. The relation depends on the
fact whether the proposed projects lay directly in the SIA if they are in a relevant distance upstream
of the SIA. The lists with the proposed projects per SIA show clearly the number and type of hot
spots which cause harmful effects from pollutants in the respective SIA. No ranking of projects is
foreseen in these lists.




6. Expected Effects of On-going and Planned Measures

Finally, all effects described in the national reviews by the countries are hypothetical. Some
countries refer to the fact, that data is not available and that is why it is not possible to quantify any
expected effects. If available, the data allows to estimate in concrete figures the expected effects of
the actual and planned measures. The countries expert that all effects will be positive. More
detailed statements are provided concerning:

> Reduction of nutrient emission
> Reduction of hazardous substances
» Reduction of microbiological contamination

For each country the reader is referred to the table within the scope of the second part of the present
summary elaborated from the national reviews (see overview tables in annex 1) as well as to the
tables with the proposed projects (see annex 5).

6.1 Expected Pollutant Load Reduction per Country

The expected load reduction in terms of BOD, COD, N, P is summarised in the relevant tables in

annex 6. The composed lists with proposed projects per country and per sector contain detailed
information with the added up figures about the reduction of BOD, COD, N and P. The figures are

classified according to the countries, sub-river basins and the sectors.

The results of the collected and processed data from the proposed projects are also introduced in
thewater quality model simulatior(see explanations and figures in annex 13).

The figures 6.1-1 to 6.1-3 are developed from the tables in annébhéy may assist in
understanding the expected load reduction by the proposed and ongoing projects in the different
countries and sectors.

POLLUTION REDUCTION OF COD
140.000+ FROM PROPOSED AND ONGOING NATIONAL PROJECTS
PER COUNTRY AND TOR
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Figure 6.1-1 Pollution reduction of COD from proposed and ongoing projects per
country and sector
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Figure 6.1-2 Pollution reduction of N and P from proposed projects and ongoing
projects per country and sector

POLLUTION REDUCTION OF N+P
60.0007 PER SECTOR

50.000+

40.000

30.000+

tons per year

20.000+

10.000-

Industry
Agriculture
Wetlands

>
=
©
2
2

c

S

=

Figure 6.1-3 Pollution reduction of N and P per sector

6.2. Expected Pollutant Load Reduction per Sub-river Basins

The expected load reduction by the proposed projects are calculated in the tables in annex 7. The
summary tables in_annex 8 contain the most important results. The graphs in figursh6\2-1
impressively the load reduction in the respective sub-river basins.

The sub-river basins in the Middle and Lower Danube concentrate the biggest part of the load
reduction. In the areas of Pannonian Central Danube (6), Drava-Mura (7), Sava (8), Banat-Eastern
Serbia (10), Mizia-Dobrudzha (12) and Muntenia (13) are the highest potential for the water
pollution reduction.
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200.000 POLLUTION REDUCTION OF BOD, COD, N, P
FROM PROPOSED AND ONGOING NATIONAL PROJECTS
PER SUB-RIVER BASIN
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Figure 6.2-1 Total pollution reduction from proposed projects of BOB, COD, N, P
per sub-river basins

6.3. Expected Reduction of Hazardous Substances and Microbiological
Pollution

The proposed projects especially the construction and extension of wastewater treatment plants in
the municipalities will, as a side effect, also eliminate to a certain extend the hazardous substances
and microbiological pollution. The reduction of load depends very much on the composition of the
wastewater and the treatment process.

Heavy metals will be extracted partially from the wastewater and accumulated in the sludge. The
percentage of extraction is depending very much on the chemical and physical conditions of the
compounds. Mostly the dissolved part will pass the treatment plant and flow into the receiving
water body.

The microbiological pollution is reduced by a well functioning mechanical and biological treatment
plant and according to the purification process by up to 95 % of the total bacteria load flowing into
the treatment plant.
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6.4. Expected Positive Impacts on Significant Impact Areas

The pollution reduction measured in BOD and/or COD gives a certain impression on the amount of
pollution which will be kept away from the rivers.

The load reduction which is mostly effective for the SIA from proposed projects can be given by
the following figures (see tables in annex 6):

> BOD 431,653 tly
> COD 640,917 tly

The BOD/COD load concerns the rivers downstream of the point of emission and reduces the self
purification. BOD/COD load reduction is therefore effective for the water quality in the
downstream river stretch. The length of impact depends on the amount of polluting substances, the
dilution factor and other criteria.

For the evaluation of the positive impacts of the proposed projects on the significant impact areas the
load reduction of BOD/COD are the most important criteria. Beside this the reduction of heavy
metals and other hazardous pollutants are relevant. For a quick overview tables for each of the SIAs
have been prepared (see annex 9). They show the proposed projects which are situated directly in the
SIA or are upstream in the stretch of the project with an effective pollution reduction in the SIA.

6.5. Expected Positive Impacts on the Black Sea

The positive impacts on the Black Sea are indicated in the results of the simulation within the water
guality model concerning the load reduction of phosphorus and nitrogen (see graphs in annex 13).

The load of nitrogen and phosphorus is not only stressing a limited stretch of the river downstream
but mostly the Black Sea. Therefore teduction of the nutrients N andi®of highest importance
for the water quality in the Black Sea.

All together the load reduction of the nutrients for the Black Sea will reach the amount of Nitrogen:
81,272 tly and Phosphorus: 20,371 tly after the implementation of the proposed projects (see tables
in annex 6). These projects enclose the municipal, industrial, agricultural wastewater treatment
plants and wetlands restoration.

Altogether the relief of the strain on the Black Sea may reach up to ab®@0 t N/yearand
20.000 t P/year

Structural projects should also include components to reduce water consumption, thereby reducing
the volume of wastewater going to treatment facilities.

The highest concentration of hot spots are in the Middle Danube but also in the Lower Danube. As
the DWQM results show that P reduction in respect to the Black Sea might be more effective closer
the distance to the Black Sea whereas N reduction does not appear to be so distance related, emphasis
should be given to projects in the Middle and Lower Danube to reduce loads to the Black Sea.

A comprehensive approach to implementation of structural projects should be taken. Furthermore,
projects should be launched that address the demonstration of innovative wastewater treatment in
small communities utilizing lagoons, constructed wetlands, etc. particularly for countries that have
mostly small municipalities.

“Industrial wastewater projects” in branches of industry which emit large amounts of nutrients i.e.
Fertilizer Plants, Pulp and Paper, Food etc. should be given priority in a programme to reduce
nutrients for the benefit of the Black Sea. Projects should focus on introducing cleaner production
processes that can be duplicated throughout the region.
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Figure 6.5-1
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see annex 13)
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Figure 6.5-3 In-stream phosphorus load profile for the Danube river, before and
after implementation of the PRP, with the additional effect of the
restoration of 17 wetlands (bottom). (figure 12 from DWQM,
see annex 13)

Considering the reduction of the nutrients load to the Black Sea there is a common understanding
among the countries for the further steps of the implementation. All Danube countries contribute

nutrient loads to the Black Sea. Pollution reduction is therefore a task common to all Danube River
Basin Countries.

On the basis of the results of the DWQM it seems that it may be more effective, at least in terms of
the Black Sea, to remove P in the Lower Danube. The DWQM indicated that the relationship
between N and the Black Sea is not so space dependent. These considerations should be balanced
with the responsibility of all countries who contribute nutrients to the Danube to take action
(Polluter Pays Principle).

As upstream countries have few hot spots remaining and as these countries still remain significant
suppliers of nutrient loads to the Black Sea, these countries should consider identifying and
implementing more wetlands rehabilitation projects as part of their own nutrient reduction
strategies. Agricultural policy initiatives to reduce nutrients would also be another contribution
from upstream countries.

The table 6.4-1 shows the expected nutrient removal from the proposed projects. The results are
mainly reached by the remedial measures concerning point sources in the municipal sector but
measures in the industrial and agricultural sector play as well an important role in nutrient
reduction. The nutrient reduction by remedial measures for wetland restoration may be
overestimated but it is clear that there is still a big potential.



Danube River Basin Pollution Reduction Programme Report, June 1999 37

Table 6.4-1 Nutrient removal by sectors
Nitrogen Phosphorus
Sector iy % iy %

Municipalities 38,77¢ 47,y 11,348 55,7
Industry 6,933 8,% 5,000 24\5
Agriculture 5,697 7.,Q 1,034 51
Wetlands 29,872 36,8 2,989 14,7
TOTAL 81,272 100 20,371 100

6.6. Adverse Effects of Proposed Measures

Adverse environmental effects

In the national reviews only a few aspects with regard to adverse environmental effects are
mentioned. As a rule, the assessment is that there will not occur any adverse environmental effects
due the fact that the projects will only improve the situation concerning water pollution.

Nevertheless, concerning the problem of “adverse environmental effects” there are a number of
issues which are worthwhile to be discussed. Thus, for instance, the probdelditafnal sludge
emerged from expanded wastewater treatment and its disposal might be mentioned. Furthermore, in
the case of a technical incident or a non-functioning due to i. e. electricity shortage the concentrated
discharge of a sewer system or of a (hnew) wastewater treatment plant can be a severe threat for the
receiving water body.

In conclusion, it is necessary to remark that the installation of technical schemes also demands
reflections on possible impacts and consequences respectively. In addition, it is necessary to keep
in mind that potential new facilities only will have an positive effect, if all problems as far as stable
operation and maintenance are concerned are solved in a sustainable way.

Adverse economic effects

Besides the adverse environmental effects other bottlenecks and constraints may occur. The
construction of facilities for sewage collection and treatment in a relatively short period of time
means that a great demand in construction services will rise. This could lead in some countries to
an inflation in construction prices.

The restoration of former floodplains might be connected with the transformation of arable lands
into wetlands. Of course the wetlands restoration may not lead to shortages in food production.






7. Investments for On-Going and Planned Measures

7.1. Summary of Total Investment Costs

The investment costs of the proposed projects have been calculated by the countries. The tables
show the various combinations of the projects per sector, per country, per sub-basin area and per
SIA. This allows an easy access to the estimated investment costs for the implementation of the

proposed projects.

The total investment cost for all proposed projects in the whole Danube basin amounts to 5,571.28
million US$.

7.1.1. Investment Costs by Country

The proposed projects in all sectors require investment costs which are calculated in the tables in
annex 6.

The aggregated figures are as follows:

Country Investment cost f_o_r water pollution reduction
(million US$)
Germany 233.46
Austria 700.15
Czech Republic 162.01
Slovakia 188.15
Hungary 460.30
Slovenia 341.92
Croatia 914.64
Yugoslavia 905.47
Bosnia-Herzegovina 364.55
Bulgaria 317.99
Romania 758.54
Moldova 161.25
Ukraine 107.05
Total 5,664.28

The ability of the different countries to supply the necessary financial means is quite different. To
show the relation between the GNP - gross national product and the investment for the proposed
projects the calculation in the table in annex 11 has been elaborated. The figush@wslthe

result of the calculation and the big differences between the respective countries.

All investment costs are related to the GNP of the year 1997 according to the study “Financing
Pollution Reduction Measures in the Danube River Basin — Present Situation and Suggestion for
New Instruments”, KfW, 1999.
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Figure 7.1-1 Investment indicator per country

7.1.2. Investment Costs by Sector

The planned investments for the reduction of water pollution in the whole Danube basin can be
separated according to the identified sectors (see annex 6). For the construction of municipal
wastewater treatment plants the total investment is estimated to 3,517.81 million US$.

1.200,00 TOTAL INVESTMENT COSTS
FOR PROPOSED AND ONGOING NATIONAL PROJECTS
PER COUNTRY AND SECTOR
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800,00 Ewetlands
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country

Figure 7.1-2 Total investment cost for proposed and ongoing projects per country
and sector

Measures in the industrial sector mainly extension and construction of new wastewater treatment
plants will require an amount of 849.30 million US$. Measures to reduce emissions from
agricultural hot spots like livestock and breeding farms lead to a demand of 139.18 million US$.
The investment costs for the restoration of wetlands and floodplain are estimated according to the
proposed projects by the countries and the wetland study to an amount of 11,115.93 million US$.
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Projects which propose other measures for the improvement of water quality are very limited with
13.6 million US$. Therefore the investment in most of the countries are relatively low.

TOTAL INVESTMENTS TOTAL INVESTMENTS
IN % IN MIL US$

3.565,62

809,92

159,00
1.116,14

‘.Municipality W Industry [JAgriculture @ Wetlands

Figure 7.1-3 Total investment cost (in US$ and in %)

7.1.3. Investment Costs in Relation to Sub-Basin Areas

The same procedure as for the SIA has been followed for the sub-basin areas. The investment costs
for the 15 sub-basin areas can be extracted from the tables in annex_7. The figugév@slah
impressive picture in which sub-basin area the greatest demand for investments can be expected.
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Figure 7.1-4 Total investment costs per sub-basin and sector
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Figure 7.1-5 Baseline costs for proposed and ongoing projects per sub-basin area
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Figure 7.1-6 Incremental costs for proposed projects per sub-basin areas
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7.1.4. Investment Costs in Relation to SIAs

Most of the proposed projects have a relation to one of the 51 significant impact areas. These
projects have been listed together so that the investment costs related to the respective SIA can be
identified. The tables in annex 9 show the total investment costs per SIA.

7.1.5. Investment Cost in Relation to Black Sea

Beside the organic load reduction the nutrient removal is of greatest importance for the water
guality in the Black Sea. The incremental costs cover predominately the investment for nutrient
removal. Therefore the figure for the total incremental cost give an indication for the necessary
investment cost in relation to the Black Sea. The total incremental costs are calculated with
2,085 million US$ (see table in annex 6).

7.2. Cost Analysis and Evaluation of Cost Effectiveness

Cost effectiveness is one of the most essential and common criteria for project assessment,
comparison and prioritisation. Therefore this approach has also been taken into account in this
programme besides other factors, such as dilution of wastewater in the receiving river and
consideration of national interests in project categorisation (low, medium, high priority).

7.2.1. General Approach

In the context of water pollution reduction cost effectiveness is in general terms defined and
measured by the “specific cost” required to reduce one unit (usually one ton) of pollution load of a
certain type of pollutant.

In a first approach cost effectiveness of a particular project can be determined as the "specific
initial investment cost” required to reduce either "one unit of a leading pollutant” or one unit of "a
composite of relevant pollutants”. This "composite unit” can either be determined by simply adding
up the anticipated load reduction of the various pollutants in tons or on the basis of a "weighted
aggregate of the relevant pollutants”. The project with the lowest "investment cost per unit of
pollution load reduction” is from this point of view the most preferable one.

In a more sophisticated approach which complies with international standards cost effectiveness is
determined and measured by the "dynamic unit cost” required to reduce one unit of pollution load.
According to standard practice the calculation of "dynamic unit cost” is based on a present value
approach, according to which the present value of all project investment, reinvestment and current
operation and maintenance costs is to be divided by the aggregated reduction of pollution load over a
determined project period. The present value is to be calculated by using a reasonable discount rate
which represents the real cost of capital in a particular country. The project with the lowest "dynamic
cost per unit of pollution load reduction” is from this point of view the most preferable one.

7.2.2. Evaluation of Cost Effectiveness in the Framework of the DRPRP

(@) Approach and General Considerations

In view of the high number of projects and the quality of the data available the first approach has
been adopted in the framework of the DRPRP. The calculation of cost effectiveness has been carried
out as far as data were available for new construction, extension and rehabilitation projects in the
municipal sector (primarily wastewater treatment), the industrial sector (primarily wastewater pre-
treatment and treatment) and the agricultural sector, as well as for wetland restoration.
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In this stage of the DRPRP the cost effectiveness of the particular projects under study has been
simplifying determined on the basis of roughly estimated investment cost (expressed in USD at the
cost level of the year of cost estimate) and the anticipated annual reduction of the pollutants

measured in COD and the nutrients N+P (simplifying added up "non-weighted” in tons per year).

The results of the evaluation of cost effectiveness carried out within the framework of the DRPRP
indicate that the cost for the reduction of “one ton of COD” or “one ton of N + P” is extremely
different between projects of the same type within one country and from country to country, and in
particular between projects of the different sectors (for example investments in municipal treatment
plants compared to investments in industrial wastewater pre-treatment or agricultural projects).

The differences are to a certain extent based on the actual different cost efficiency of the particular
projects under preparation (within one country as well as between different countries).

The extreme differences are, however, supposed to mainly result from the following facts:

» inadequate cost estimate, respectively inadequate adoption of exchange rates between
national currencies and USD for investment cost estimated some years ago;

» exclusion of current operation and maintenance cost (clearly preferring projects with
relatively lower initial investment cost and relatively higher current operation and
maintenance cost);

» incorporation of cost components which increase investment cost of a project, but do not
necessarily have any effect on pollution reduction (for example incorporation of not
separately stated investment cost for wastewater collectors in the investment cost of
treatment plants);

» inclusion of projects or project components which primarily aim at other improvements
than N, P, or COD reduction, with the consequence that the investment cost related to one
unit of COD reduction or one unit of “N + P” reduction can be extremely high;

» inadequate estimate of the anticipated pollution load reduction.

From the results of the evaluation process carried out within the DRPRP it turns out that project
data need substantial revision and up-dating for a profound evaluation of cost effectiveness.

(b) Results of the Cost Effectiveness Evaluation

The results of the cost effectiveness evaluation can be seen from figure 7.2-1 on country basis.
Figure 7.2-1 shows the average investment cost for the annual reduction of one ton of COD (from
point pollution sources), as well as for one ton of (N+P) both from point pollution sources and from
wetland restoration.

Over all DRB countries the investment cost per ton of annual “N+P” removal is of the order of
USD 46000, and differentiated by type of source as follows:

» USD 58400 per ton of “N+P” removal from point sources;
» USD 34000 per ton of “N+P” removal from wetland restoration (including cost of land).
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Figure 7.2-1 Investment costs for nutrient removal for proposed and on-going
national projects and wetlands rehabilitation (attention: y-axis in

logarithmic scale)

7.2.3. Evaluation of Cost Effectiveness by Means of a Present Value Approach

(@) Present Value Approach

The evaluation of cost effectiveness by means of a more sophisticated "present value approach” is
outlined in two calculation schemes presented in annex 4.1 for two fictive alternatives of a
municipal wastewater treatment plant.

Alternative (A) reflects a non-staged implementation of a MWWTP with mechanical/biological
treatment standard throughout the whole project period.

Alternative (B) reflects a phased implementation of a MWWTP with mechanical/biological

treatment standard in the first project stage and the implementation of improved effluent standards
(with phosphorus and nitrogen elimination according to BAT) in a second project stage.

During the PRP-Workshop in Hernstein, May 1999, there was a common understanding that the
project data have to be up-dated and completed (and put into the DRD - Project Data Base) in order
to enable the adoption of such a more indicative approach in the further process of the DRPRP.
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(b) Evaluation of Financial Project Viability

The most essential and common indicator for the evaluation of the financial viability of a project is
the “Financial Internal Rate of Return” (FIRR).

This indicator is calculated by comparing the cost cash flow of a particular project with the
expected cash flow of project revenues over a defined period of evaluation, usually the expected
life time of the main project component.

The FIRR is that interest rate at which the present value of the cost cash flow is equal to the present
value of the revenue cash flow.

The FIRR is usually calculated both in real terms (at constant prices) and in escalated prices (using
anticipated inflation rates for cost and revenue cash flows).

The higher the FIRR the higher is either the rate of return on the project sponsor’s equity or the
interest rate which can be paid out of the project for external loan funding.

The calculation of the FIRR for the two fictive alternatives, as stated above, is outlined in two
schemes presented_in annex 4.2.

7.2.4. Baseline and Incremental Costs

(@) Methodology

The Global Environmental Facility (GEF) is one source of funding for global environmental
actions in four specified focal areas, of which "international waters” is one. Thus GEF funding is
one potential source for the implementation of projects identified in the framework of the DRPRP.

The GEF approach which is relatively simple in general terms but relatively complicated in detail,
is well documented by detailed guidelines. In general terms the basic principles and ideas of the
GEF approach can be outlined as follows:

» The purpose of GEF funding is to provide new and additional resources for the "agreed
incremental costs of measures to achieve agreed global environmental benefits" in
specified focal areas.

» The level of GEF funding has to be judged for each proposed project pragmatically, but
not arbitrary, by using a standardised framework case by case.

» The framework used by GEF is provided by the concept of incremental cost. The
incremental costs of a particular environment relevant project or action are to be
determined and measured in comparison to the country specific baseline situation in the
relevant sector.

In very general terms the incremental costs are defined as the difference between the overall cost of
the project proposed for GEF funding (which is supposed to achieve global, at least transboundary,

environmental benefits which are beyond the usual standards of the recipient country) and the

saved cost of the project or action which had been implemented alternatively without GEF funding.

The actual estimate of incremental cost should include all investment and current operation and
maintenance cost and should be based on economic cost; that means, taxes and duties should be
excluded, subsidies taken into account. The incremental costs should be stated in present value
terms, using agreed discount rates and time horizon.

The results should be summarised and presented in a matrix that shows the cost, the domestic
benefits, and the global environmental benefits associated with the baseline course of action and
the proposed alternative course of action.
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: Proposed
Baseline Al Increment
Global Environmental Benefit
Domestic Benefit
Costs
(b) Practical Approach Adopted in the Framework of the DRPRP

As outlined above it is clear that finally each project proposed within the framework of the DRPRP
has to be studied in detail whether, respectively to what extent, it is eligible for GEF funding.

In view of the high number of projects and the quality of the data available the actual approach

adopted in the framework of the DRPRP is relatively simple and schematic. In general terms all

identified projects which are supposed to have environmental effects which are beyond the

environmental standards as defined by the national policies and strategies from the national point of
view are in a first step deemed to be potentially eligible for GEF funding.

Incremental cost of municipal wastewater projects

As far as wastewater treatment is concerned it is simply assumed that the baseline standard in all
DRB countries (apart from Germany and Austria) is the mechanical/biological treatment standard.
That means, incremental cost are provisionally defined as the amount of investment cost for the
implementation of all treatment facilities required for advanced treatment standard with phosphorus
and nitrogen elimination according to BAT.

In this context there is a possible differentiation by five types of projects which leads to a
categorisation as outlined below.

For the different types of projects the potential share of the incremental cost (related to nutrient
load reduction) on the total investment costs is in a first step estimated on the basis of the proposed
percentage figures.

These percentage figures are used for the estimation of incremental costs within the process of
priority setting; they have, however, to be considered only as a substitute for the calculation and
determination of the actual incremental cost.

Table7.2-1 Estimation of incremental cost
Cﬁt_t;gé)ry Type of structural project incrz(r?r;[gmzlcost
1 New sewer and new WWTP 5%
2 Extension of sewer and extension of existing WWTP 20 %
3 Existing sewer and new WWTP 30 %
4 Extension of capacity of existing WWTP 50 %
5 Extension of WWTP predominantly for nutrient reduction 90 %

Type 1: new sewer and new WWTP

Investments in new wastewater collection systems and in new construction of WWTP with
mechanical/biological treatment standard are predominantly basic investments. There is a very
small incremental cost component eligible for GEF funding, because the integration of measure to
eliminate N and P leads to a small cost increase only. Therefore the portion of incremental cost can
be estimated to 5 %.



48 Danube Pollution Reduction Programme

Type 2: extension of sewer and extension of existing WWTP

Investments in the rehabilitation and extension of sewer systems and wastewater treatment plants
have an incremental cost component which can be estimated of about 20 %.

Type 3: existing sewer and new WWTP

Investments in new treatment plants with advanced treatment technology have an incremental cost
component which is theoretically determined by the actual amount of additional cost required for
the implementation of advanced treatment standard in comparison to mechanical/biological
treatment standard. Without detailed knowledge of these cost components it is schematically
assumed that on average a portion of about 30% of the rehabilitation or investment cost can be
considered as incremental cost.

Type 4: extension of capacity of existing WWTP

Investments in the extension of the capacity of a full functioning wastewater treatment plant
(mechanical/biological) with additional installation for nutrient reduction may have an estimated
portion of incremental cost of about 50 %.

Type 5: extension of WWTP predominantly for nutrient reduction

Investment costs for the implementation of advanced treatment standards in existing WWTP with
well functioning mechanical/biological treatment are to a large extent considered as incremental
cost and eligible for GEF funding. The portion of incremental cost is estimated to 90 %.

Incremental cost of industrial and agricultural projects

As far as industrial and agricultural projects are concerned it is at the time being hardly possible to
identify the incremental components of the particular projects, which can reasonably be considered
as eligible for GEF funding. Provisional estimates of the portion of incremental cost components
are stated in the "country tables” of annex 5. These estimates have in any case to be up-dated and
replaced by more precisely determined figures.

Incremental cost of wetlands

Concerning wetlands the estimate of baseline and incremental cost is based on the relatively
schematic assumption that the cost of land acquisition is generally considered as baseline
contribution and the cost of restoration is to full extent considered as incremental cost.

(c) Results of the Incremental Cost Estimates

The project specific incremental cost resulting from the applied approach are presented by sectors
in the “country tables” compiled in annex 5.

For all projects under study the total investment cost are of the order of USD 5,664 million. The
portion of incremental cost is USD 2,085 million, respectively 37 % of the total investment cost.

For municipal wastewater projects the portion of incremental cost is USD 1561 million,
respectively 44 % of the total investment cost of USD 3,518 million. The composition by baseline
and incremental cost can be seen from figure 7.2-2.
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For industrial and agricultural projects the portion of incremental cost is USD 219 million,
respectively 25 % of the total investment cost of USD 873 million.

900,00 BASELINE AND INCREMENTAL COSTS
FROM PROPOSED AND ONGOING NATIONAL PROJECTS
800,00 PER COUNTRY FOR MUNICIPAL SECTOR
700,00+
600,00+

E Incremental Costs
500,00 EBaseline Costs

mil US$

D A CZ SK H SLO HR BH YU BG RO MD UA

country

Figure 7.2-2 Baseline and incremental costs from proposed and ongoing national
projects per country for municipal sector
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7.2.5. Wetlands

Regarding wetlands the composition of investment cost by baseline cost (cost of land) and
incremental cost (cost of restoration) can be taken from the following compilation and figure 7.2-3.
The portion of incremental cost is of the order of USD 254 million, respectively 23 % of the total

investment cost of USD 1,116 million.

Table 7.2-2 Investment cost for remedial measures in wetlands by countries and
baseline, respectively incremental cost
Restoration
Category of County| County| 2 20 B31 Cost o land 220 ine Gost costs | (inorementa|
cost)
ha USD/ha mil USD USD/ha mil USD
1 2 3 4 5 6 7
Upper Danube D 1,125 20,0p0 22.500  70,000.00 78.75
A 2,625 20,000 52.570 6,000.p0 15(75
Subtotal 3,750 75.0Q00 94.50
Accession Countries | CZ 5,1p8 7,900 36.p86 6,000.00 31.19
SK 1,125 7,000 7.875 1,000.p0 113
H 41,625 7,000 291.375 500.00 20(81
SLO 0 7,00( 0.00p
Subtotal 47,948 335.636 5313
New Balkan States HR 48,8[70 3,000 146,610 500.00 24.44
YU 32,000 3,000 96.070 500.p0 1600
BiH 20,000 3,000 60.040 1,000.p0 20{00
Subtotal 100,870 302.610 6044
Lower Danube BG 18,637 1,00p 18.637 200.00 3|73
Countries
RO 84,038 1,000 84.038 200/00 1681
MD 19,800 1,000 19.800 200.p0 3/96
UA 23,650 1,000 23.650 200.p0 4173
Subtotal 146,125 146.125 2923
Total 298,693 859.371 237.p9
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900,00
BASELINE AND INCREMENTAL COSTS
800,00 FROM PROPOSED AND ONGOING NATIONAL PROJECTS
PER COUNTRY FOR WETLANDS RESTORATION
700,00
600,00
Eincremental Costs
8):’ 500,00 EBaseline Costs
)
E 400,00
300,00
200,00
100,00
0,00

D A CZ SK H SLO HR BH YU BG RO MD UA

country

Figure 7.2-3:  Baseline and incremental costs from proposed and ongoing national
projects per country for wetlands restoration

There are minor differences between the results of the calculations in the table 7.2-2 and in the

table in_annex 6 concerning the baseline and incremental cost. The results in the summary table in
annex 6 contain also some other minor proposed projects for wetland rehabilitation.

7.3. Summary of Projects According to Prioritisation and Ranking
The ranking of projects has to consider the three most important indicators:
» Achievement of the targets concerning good water quality in all the rivers of the Danube

basin

» Achievement of targets concerning pollution reduction - especially the nutrients N and P - in
the Black Sea

» Reaching of the best cost effectiveness — highest pollution load reduction per dollar invested

These aims can be reached by the proposed ranking factors and procedures. The ranking process is
documented in the project overview tables per country (see annex 7).

Prioritisation and ranking of proposed projects

Four steps of prioritisation and ranking have been developed to reach the above mentioned
objectives in the shortest period of time:

1. Prioritisation by respective countries

The first setting of priorities has been fixed by the respective countries. The proposed
projects were classified according to high, medium and low priorities. This gives a clear
picture of the priorities from the view of the respective countries.

Mainly the high priority projects have been included so far in the proposed project lists.
As soon as more information on projects of other classes are available the lists can easily
be amended.
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2. Ranking by cost effectiveness with basic investment costs in relation to COD load
reduction
The total investment cost are calculated by the project holder and presented by the
countries. These costs are spit up into basic costs and incremental costs. The basic cost
are divided by the expected load reduction of COD. The lower the figure the higher is the
cost efficiency and the rank of the proposed project. This ranking is important for the
improvement of the water quality in the rivers in the Danube basin.

3.  Ranking by cost effectiveness with incremental costs in relation to N+P load reduction

The incremental costs are not defined so far by the countries. Therefore, to get an
approximate value, they have been calculated according to the methodology mentioned
above. The results are documented in the "country tables”.

The incremental costs are divided by the sum of the expected load reduction of N + P.
The results lead to a ranking according the cost effectiveness of investments of nutrient
reduction. The lower the figure the higher is the cost effectiveness and the rank of the
proposed project. This ranking is most important for the pollution reduction efficiency in
the Black Sea.

4. Ranking by consideration of the dilution factor
The dilution of the discharge of a sewer system or better a treatment plant is of great
importance for the self purification of the receiving water body. Therefore the dilution
factor can be taken into consideration for a ranking of treatment plants. A ranking criteria
can be introduced by multiplying the specific basic costs with the dilution factor. The
lower the figure the higher is the rank of the proposed project. This ranking has a more
local importance for the influenced stretch of the receiving river and respectively for the
SIA.

The results of the application of the above mentioned ranking procedures are included in the
“country tables” in_.annex 5 and the “sub-river basin tables” in annex 7

7.3.1. Projects with Largest Reduction of BOD/COD/N/P-Discharge

A list of the 25 projects with the largest reduction of the BOD-, COD-, N- and P-discharge have
been prepared (see annex 12). The four tables show the different sequences of projects according to
the different parameters. The first 5 projects of each of the 25 project lists have been used to
prepare the table with the top 5 projects according to each of the pollution parameters (see
annex 12).

From this list all project are combined in table 7.3-1. The top 5 project list contains the most
important projects for pollution reduction. These 13 projects together will have a pollution
reduction for each of the respective parameter of about 29 to 44 % of all proposed projects.

The developed projects lists (25 / 5 / 13 top projects) will be helpful in reference to the strategies

and targets for nutrient reduction to the Black Sea. The list indicates that wastewater treatment
plants had the highest potential for reducing point sources of nutrients. Large wastewater treatment
projects offer an economy of scale compared to smaller plants.
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Table 7.3-1 Projects included in the list of 5 top projects with the largest
reduction of BOD-, COD-, N- and P-discharge

Sector | ID-No Title Expected Load Reduction (t/y)
BOD COD N P
1 Municip. RO53 | WWTP of the city of Bucharest 427130 56566 1509 1744
2 Municip. YUO1 | WWTP "Veliko Selo" - Belgrade (central) 31536 65000 876 1183
3 Municip. HO1 | Expansion of WWTP at North Budapest 24000 56000 308 183
4 Municip. HO02 | Expansion of WWTP at South Pest 14700 3400 203 122
5 Municip. BHO1 | Construction of regional sewerage system Tyzla- 1584( 1080 16p
Lukavac with central WWTP for cities and
industry.
6 Municip. HR19 | The central WWTP of Zagreb 10438 29743 1320 220
7 Municip. BGO3 | Municipally WWTP of Sofia 5823 120p1 473 51
8 Municip. RO12 | Development of WWTP of Resita city 1502 1729 241 527
9 Industry YU22 | IHP Prabvo (fertilizers) 44 202p 440 3800
10 Wetlands H10 | Area between Gemenec and Kopacki Rit - 4050 404
Danube-Drava Region
11 Wetlands HR67 [ Area between Gemenc and Kopacki Rit - Dfava 4050 408
river basin wetlands in Baranja region
12 |Municipalit] D05 [Munchen |- Isar 1 36 2,704 3
ies
13 Wetlands| RO66]| Balta Greaca / Tutrakan 2|700 270
Total reduction of the 13 projects of this list 155,010 260,545 25,774 9,973
Reduction of the 13 projects as % of all proposed projects 36 41 32 a7
Total reduction of all proposed projects 431,653 640,917 81,272 40,371

7.3.2. Consideration on Decision Making for Investment

The results of the ranking process can be considered as a support within the decision making
process for investments in pollution reduction. The results allow the investors to select which of the
above mentioned achievements should have the highest importance from their own point of view.

If the pollution reduction in the Black Sea is of highest importance than the ranking 3 — following
the cost effectiveness for nutrient reduction - should be considered. For the improvement of the
situation in the SlAs the results of ranking 2 and ranking 4 may be taken into consideration.






8. Planning and Implementing Capacities

8.1. Planning Capacities

In general, the statements of the countries are mostly identical with respect to the planning
capacities within their countries. The message is that in every country there are well educated
experts within authorities and planning organisations as well as within the private sector so that
planning capacities are sufficiently existent. The only problem is the lack of financial means.

Concerning the integration of high-sophisticated technologies (as best available techniques etc.) in
the planning processes foreign input is needed and requested.

8.2. Implementing Capacities

Concerning the implementing capacities the statements of the countries are also mostly identical.
The countries point out in the respective national reviews that in every country there is good and
strong potential to implement the proposed and envisaged projects.

The main problem is the lack of financial means, which hinders the successful implementation of
the proposed projects so far.

Concerning the assembly and application of high-sophisticated technologies (as best available
techniques etc.) foreign input is needed and requested.

8.3 Proposed Time Frame of PRP Implementation

A schedule for the implementation of the pollution reduction programme has not yet been
established.

Of great importance for the implementation is the identificationcofmmitted projects.
Committed projects means in this context that the national financial contribution is secured by the
parliament and/or the government.

An additional remark concerning committed projects might be included in the project lists as soon
as this information is available to have a quick overview on feasible projects.

8.4. Immediate Actions

After the identification of projects for urgent implementation there is a strong demand for further
actions. The World Bank /GEF has given helpful information on the next steps for implementation
(see_annex 14). On the basis of these explanations a more precise guidelinéSti@tedic
Partnership Programme” has been elaborated during the Hernstein workshop in May 1999 (see
annex 15). This Strategic Partnership Programme may be helpful to take the immediate actions and
to prepare the necessary documents for funding.
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Overview: Actual State of Water Pollution Prevention and Reduction in the Danube River Basin

Actual State

Actual State

Actual State

Actual State

Actual State

Actual State

Actual State

Actual State

Actual State

Actual State

Actual State

Actual State

Actual State

Germany Austria Czech Slovak Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
Republic Republic
L. Percentage of sew- | The Austrian waste | Municipality sewer | The sewerage is | The level of waste- | In average about | About 42 % of the | Quantity of 44,9 % | Underdeveloped The damaged sew- | One of the main | No separate de-|No separate de-
Municipal Waste ered population is | water collection and | systems represent | constantly  behind | water collection and | 55 % of the popula- | population in the |of the population | sewerage network. |age collection net- | polluting sources of | scription scription
Water Collection 87%. treatment are well | also a considerable | the development of | treatment remained | tion in connected to | Croatian part of | connected to the | The sewerage | work is regarded as | the water are the
developed in com- | problem, as they |water supply sys-|much behind the | sewer systems. DRB are presently | water supply sys-|system covered 38 | a diffuse source of | Municipal  waste-
parison to other | are out of date or | tems. public water supply connected to a|tem also has sew- | % of city zones and | pollution. water discharges.
European States poorly built and | Exfiltration of con-| (95% water supply, sewage system. | age. 11 % of Vvillage Basic problems in
- Degree of con-|they contaminate | veyed waste water | 43 waste water Great parts of ex- zones. There are localities | sewerage
nected inhabi- | both ground and |by sewer systems | collection) isting sewage sys- Planning and im-|where the sewage |- The realisation
tants 72% with | surface water. is not an exception tems are not com- plementation of | collection  system of sewerage
complete bio- in Slovakia and it is pletely constructed, sewerage systems | transport capacity networks re-
logical treatment dangerous prob- and conditions of was without proper |is necessary to be quires great in-
lems especially in sewage  systems documentation. increased. vestments
regions with high related to their wa- Solutions were
groundwater table. ter resistance have mostly partial and
to be improved. inadequate.
Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
L In the Danube ba- | The Austrian waste | Almost all larger | The level of waste | The level of waste- | There were 100 | The total installed | Of all waste waters | Most of the munici- | There are 257 | One of the main|No separate de-|Many industrial
Municipal Waste sin are 2250 mu- | water collection and | towns are equipped | water treatment | water collection and | waste water treat- | capacity of treat- | 9,5 % is purified. palities have sew- | WWTPs provided | polluting sources of | scription enterprises dis-
Water Treatment nicipal WWTP with | treatment are well | with waste water | lags behind west- | treatment remained | ment and sludge | ment plants in | High rate of organic | erage systems that | for 248 human set- | the water are the charge their waste
a total capacity of | developed in com- | treatment plants but | ern standards. much behind the | treatment facilities | Croation part of | pollution and a high | collect waste water | tlements, at pres- | Municipal  waste- waters into munici-
more than 20 Mio. | parison to other |their efficiency is | The main reason of | public water supply | in 1994. DRB is around | concentration of | and discharge it di- [ ent. Out of this | water discharges. pal sewer system.
PE. European States not satisfactory. insufficient  treat- | (95% water supply, 900,000 PE — me- | micro-organisms. rectly to the water | number 143 | Basic problems in This is why munici-
- Degree of con- ment is hydraulic | 43 waste water | Pollution from ur-|chanical treatment recipient without | WWTPs might be | sewerage pal waste water
nected inhabi- | N @ll cases many of | anq mass” over- | collection). banised areas | and in some cases previous treatment. |consider not work- | - Study and re- discharges  poten-
tants 72% with | Indirect industrial | 554ing. along the rivers is | also biological ing at the planned designing of ex- tially are the source
complete bio- discharges ar® | Most WWTPs con- | The municipal point | especially severe. treatment. Increas- Very small number | efficiency level. istihng  WWTPs of serious pollution
logical treatment | connected 10 | sist of mechanical | source pollution is ing the treatment of larger cities has | Reasons: are needed with heavy metals
1093 biological VYWTP and these | 54 biological | regarded as the | Existing waste wa- | capacity and im- waste  treatment Unsuitable  op- Antiquated and persistent or-
WWTPs (15,2 pants are accord- treatment. major  factor  of | ter treatment plants | proving the effec- water facilities. eration equipment ganic micro-pollut-
Mio PE) ingly highly over-|the smaller plants | transboundary pol- | do not have tertiary | tiveness of existing Construction er- Power con- ants.
59  mechanical | '°2d€d prevail. lution from Hun- | grade of treatment, | treatment plants is The WWTPs are in rors sumption is
WWTPs Sludge treatment | gary. The amount | that is why there is | necessary. bad state. For any Overloading generally  very
and disposal is|of treated waste- | no reduction of nu- kind of mainte- high
tremendous  prob- | water led into sur- | trients. nance, reconstruc- | There is no tertiary Post-treatment
lem. face waters will in- tion or intervention | treatment in Roma- of N and P is not
crease. The level of repairs, public | nia, at present resolved  tech-
organic matters and company has lack nologically
microbial  pollution of finances. Problem of
will  likely be_ de- sludge treatment
creased considera- is not resolved
bly.
Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
. Integrated clean | Powerful Biological | Industrial  sectors | The majority of in- | As a consequence | Pollution caused by | Industry pollution Most industrial en- | Bosnia and Herze- | There are 475 in- Impact of the in-| The problem of in- | Many industrial
Industrial Waste production process | WWTPs (>10.000 can be ranked | dustrial waste water | of former water | industry has de- | decreased in last terprises are lo- govina have the dustrial units dis- dustries to the river | dustrial and do- enterprises dis-
Water Treatment plus WWTP mini- | PE) have been in- | among the greatest | is collected to- | policy today all the | creased over recent | few years as result | cated in urban most of “dirty” in- charging their basins mestic waste utili- charge their waste
mise emission dis- | stalled by the in- polluters regarding | gether with munici- | industrial factories | years partly as a | of reduced econ- communities and dustry of the former | waste water directly more than 130 | sation is still re- waters into munici-
charges. dustry for treatment | specific  pollutants | pal waste water | have their own |result of reduced | omy activity and they most often Yugoslavia into the Romanian significant in- | maining, in spite of | pal sewer system.

of industrial waste
waters (total ca-
pacity 6,2 Mio. PE)

in the Czech Rep.
There are 800 in-

dustrial point
sources of water
pollution in  the
Czech sub-

catchment area of
the Morava River.
360 factories dis-
charge their sew-
age directly into re-
ceiving waters,
major part of them
being provided with

more or less effi-
cient sewage
treatment. Many of
indirect industrial

and consequently it
is treated at mu-
nicipal treatment
plants.

(A description with
regard to Industrial
Waste Water
Treatment Plants is
missing)

According to the
Slovak Environ-
mental Inspectorate
the most of the ac-
cidents on the Da-
nube River is
caused by oil mate-

water treatment of
pre-treatment facili-
ties. These facilities
are not always
good enough re-
garding the existing
pollution load, ef-
fluent requirements.
W ater protection
administration was
relatively success-
ful o the field of in-
dustrial pollution
reduction.

economic activity in
certain key sectors.

There were 422 in-
dustrial waste water
treatment and
sludge treatment
facilities in 1994

war situation — the
ration of industrial
waste water con-
nected on sewage
systems decrease
with rising trend of
municipal waste
water. Present
problems: non-
existance of pre-
treatment on some
industry facilities
due to lack of fi-
nancial means,
poor maintenance
of some existing
pre-treatment facili-
ties, outdated

discharge their
waste water into
the city sewage
system.

The industrial
plants were mostly
without waste water
purification plants.

rivers via 417
WWTPs. Out of the
whole number of
the WWTPs 196
units have been
found not reaching
their designed effi-
ciencies. 217 in-
dustrial WWTPs
are considered
working properly.

dustries repre-
senting practi-
cally all the in-
dustries
branches.

At the territory
of the Danube

River Basin
there are more
than 200
sources gen-
erating  haz-
ardous

wastes.
Considerable
amount of
sources in

each river ba-

the fact that the
volume of their pro-
duction has de-
creased in com-
parison with previ-
ous years.

Source: National Reviews, Part D: Water Engineering
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discharges are | rial. treatment equip- sin  generate
connected to ment when treat- small quanti-
WWTP and some ment facilities do ties of so
of these plans are not follow the called “generic
accordingly  over- changes in —tech- wastes”.
loaded. nological proc-
esses.
Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
. On going invest- | Relatively meagre | It is almost unam- Agriculture is one of | There is no statistic | Agriculture may be | Agricultural  pollu- | The extensive use | The largest emis- | Most of the | Impact of Agricul- | No separate repre- | No separate repre-
Agricultural Waste | ments in appropri- | utilisation of fertilis- | biguous that the ag- | the most important | data on  diffuse | partly responsible | tion decreased in|of fertilisers and [sion of pollution | WWTPs of the|ture on the River | sentation sentation
Water Treatment ate and environ- | ers and pesticides | riculture is the big- | pollution source of | pollution from agri- | for soil pollution. last few years as |pesticides has a |from non-point pol- | breeding farms are | Basins
mentally sound lig- gest source of nu- | aquatic environ- | culture in Hungary result of reduced | considerable im- | lution source oc- | uncompleted or not The breeding
uid manure tech- trient emission into | ment. (uncontrolled situa- | There is no control | agricultural activity | pact on the envi- | curs in the river ba- | well operated. That farm complexes
nigues. waters in the Czech | At  present live | tion) on heavy metals in | and war situation | ronment in general [sins of Bosna|is why the treated and the ex-
Extensive  agricul- Rep. stocks are not any currently used min- | which cause dam-|and on water re- | (20%), Sava (13%), | waste water quality ceeded fertiliser
ture activities . more important as | The agricultural | eral fertilisers and | age to irriga- | sources particular. | Drina (12,5%) and | characteristics are use are the main
Agricultural pollu- | noint  sources  of | diffuse pollution is | no maximum val- | tion/drainage  sys- Vrbas (10%). above the allowable reasons for
tion has been origi- | noyiytion. low today ues are specified. |tems and hydro- | Wastewater  from level, before dis-| contamination
nated in part from | ¢ exists the regula- technical facilities | agriculture  comes charging into the| with nitrates and
livestock opera- tion concerning | The pesticide use is | Pesticides have | and increased soil | primarily from live- recipients rivers. phosphates.
tions, especially in | handling of manure, | on so low level that | been detected but | pollution, mined | stock farms  with For the time being |- Water  quality
large-capacity pig | pyt in reality it does | it would not easy to | never in high con- | area which cause |liquid manure dis- there are no special data relevant to
farms and in part not exist inspection | reduce further centrations reducing  agricul- | posal. agro-technical nitrate  values
from non-point ef- | ¢ the Jevel of fulfil tural activities. measures to im- shows that con-
fectsduetothere- | ot these specified Other present prove live stock tamination
cent oversize appli- | oquirements problems are: in- practices caused by agri-
cation rates of ma- | ¢ s estimated that adequate use of culture is signifi-
nure, fertlllsers and about 20-25% of mineral fertilizers, cantly de-
pesticides. the total N and P inadequate  appli- creased.
load of surface cation of pesticides The necessity of
waters is due to the and disposal of intensive usage
manure discharge. packaging material, of pesticides in
inadequate han- the Danube re-
dling of pesticides, gion is doubt-
inadequate less.
Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State Actual State
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
. The National Action | The National Action | According to the | (No description with | The majority of mu- | The total available | Some existing | The total amount of | No separate de- | After 1990 a down- | Impact of the mu- | The volume of ac- | Landfills and dump
Waste disposal Plan of Germany|Plan of Austria|Czech law, solid|regard to the prob- | nicipal waste | capacity of all land- | landfills are not | municipal waste in | scription ward trend of waste | nicipal refuse sites | cumulated waste is | sites are serious
sites, Landfill does not treat this | does not treat this [ waste is divided | lem of inadequate | dumps (incl. old | fills amounts to ap- | situated in appro-|1993: 1.5 mil. tons. production has | on the river basins | growing (lack of | sources of pollu-
techniques issue. issue. into 2 categories | landfills) abandoned) cause | prox. 13 million cu- | priate locations and | Disposal, transport been estimated. In 230 registered | specialised dumps | tion.
(dangerous and risk of pollution for | bic meters. cause pollution of [and treatment of 1996 53,7 million municipal refuse | and of systems for
others) and 20 surface and ground water. Defi- | hazardous waste in tons of industrial sites neutralisation). The
groups (according groundwater. Con- | There are currently | ciency in terms of | most parts of the waste, 6,7 million Total amount of | situation is getting
to their origin). siderable develop- | 13 industrial waste | solid waste man- | country is inappro- tons of municipal accumulated worse because the
. ) ment is expected, | disposal sites. agement concerns | priate. The proc- waste and 3.8 mil- waste 1.947.265 | majority of indus-
D_ump‘ sites are di- due to the increase a lack of waste |essing technologies lion tons of agri- tons trial enterprises is
vided in four groups of financial sources. separation,  recy- | and incentives are cultural waste were Most of the mu- | in critical condition
according to the The rate of munici- cling, or reuse. insufficiently devel- produced. nicipal  refuse | and there exists
leachates  quality. pal liquid waste is oped. Mun. waste sites are not | relevant, efficient
The  dangerous relatively high. disposal is a major No problems are controlled and normative ba-
waste is permitted Their dumping problem both from described sis.
only in one of these method is mostly the aspect of env.
four groups. unsustainable. The and human health There is no pro-
At present, only hazardous  waste risk and from the gram for hazardous
well secured dump management is aspect of possm_)le waste reduction in
sites are officially in strictly  regulated. solution. Now prior Moldava yet.
operation. Many Central programme measures were
closed dump sites has been IaL!nched taken to protect
have not been pre- for survey, impact ground\_/vatgr from
cisely identified evaluation and re- contamination  be-
hitherto. habilitation. fore_ establishing
landfills.
Source: National Reviews, Part D: Water Engineering 2
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Overview: Principal National Targets

National Targets

National Targets

National Targets

National Targets

National Targets

National Targets

National Targets

National Targets

National Targets

National Targets

National Targets

National Targets

National Targets

Germany Austria Czech Slovak Re- Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
Republic public
. The most important | Main  targets  of | Water pollution | Long-term goals | Main Targets: Main targets: State Plan for Wa- | Long-term objec- | Conception of the | Strategic  objec- | Bulgaria  Environ- | The national targets | National Targets:
National Targets targets and princi- | Strategic action | must be reduced | of state environ-|. Danube and | National Water | ter Protection from | tive: long-term water | tives: mental Strategy | of reduction of wa- | Short term objec-
for Water Pollu- ples of German | plan for the Danube | mainly in munici- | mental policy: Tisza should | Programme: Pollution:  ensure | Full protection of | protection program: Development, Study developed in | ter pollution is to |tives (for period to
tion Reduction water management | River Basin: palities and in in-| . Formation of eco- reach the Class | - Formulation of | water management | the quality of sur-|. Protection of preservation and | 1992 by experts | maintain human | 2000) of water re-
have been de- Reduction of | dustry. nomic barriers Il level in all im- sustainable water | based on the prin- | face and ground- potable water use of natural | from the Ministry of | health and to elimi- | sources  manage-
scribed in Part A, negative impacts | National targets and systems, portant parame- | management ciple of integrality of | water sources capital under the | Environment  and | nate health risk in | ment:
chapter 7.1 of activities in | and instruments for which will have ters - Implementation of | water system and Protect river supportability Waters and the | water resources, to Normative  and
- Reduction of | the Danube | water pollution re- preventive impact The further pol-| integrated water | On the principle of Long-term plan| water from fur- limit, firstty of |World Bank in- | provide sources of | legal  mainte-
detrimental  im- River Basin duction are entirely | . Applying the in-| lution of irrigation | management sustainable devel- for maintenance ther  deteriora- natural renew- | cludes the following | nutriton and to nance of the
pacts of activi- Maintenance drawn up in the text creased  protec- waters should be | . Creation of re-|opment (The state and develop- tion able resources priorities in water | maintain and re- New Ukrainian
ties in the Da- and  improve- | of “State Environ- tion and rational| stopped gional institutions | plan describes the ment of the wa- Special protec- Permanent re- | management: store biodiversity: water legislation
nube river basin ment of water | mental Policy” exploitation of The harm on and enterprises | measures for water ter regime tion of karst structuring on |- Reduction of in- Comprehensive Development of
Improvement  of quality (1995) natural sources vulnerable to manage water | pollution control, Determine  the water ecological prin- dustrial con- evaluation of the  ecological
availability and Implementation | Short term objec- | . Harmonisation of ground water re- | quantity and | the targets of the available water Gradual reduc- ciples tamination, es- water resources normative on
quality of water of measures for | tives: economic, envi- sources should quality measures and potentials in the tion of river and Development of pecially of the conditions  and water quality
in the Danube emergency case Improving water | ronmental and be decreased by | - Development of a | schedule for im- catchment area sea water human capital toxic substances elaboration of a standards  with
river basin Development of | quality by limiting | social interests better control of | financial system | Plementation of and the condi- Etc. National targets: Completion  of concept of pro- short term
protection regional co- | pollution dis- | . Applying the pro-| land uses and| for the support of | these measures.).| tions for water - Reducing  ni-| the  municipal | tection and ra-| stages for their
measures operation in the | Ccharges hibition of ground | environmental the strategy Objectives: management Program is directed trates,  organic waste water tional use of implementation
against acci- sector of water Reducing the| water use for conditions on the | . Development of | - Preservation of Define water re- | to repairing of ex- substances in- treatment plants water resources Organisation of
dental spills management production of | other than drink- surface the inspection water resources sources  man- | isting state of con- cluding pesti- with  advanced and water- the State Moni-
Development of | Austrian  National | wastes, namely | ing purposes The pollution of | and control sys- which are  still agement devel- | centrated pollution cides stage of con- balanced  sys- toring system of
regional co- | Action Plan: The| hazardous - Ensure the treat- nitrate and pesti- | tem clean opment sources from urban | - Decreasing the struction, mod- tems based on the waters
operation in | objectives of the| wastes ment of 80-90% | cides from dif-|. Development of | - Stopping further Ensure integral, | and industry plants. amounts of ernisation of ex- sustainable de- Improvement of
water manage- | SAP should be put |- Eliminating the | of discharges | fuse sources | an information degradation of |  complex, eco- heavy  metals isting municipal | velopment ap-| the water qual-
ment issues into action by the | impacts of | waste water should be de-| system on water water quality nomic and uni- | Common targets and highly de- and stock- proach ity(quantity con-
Perceptual up- | NAP harmful physical | . Reduction of pol-| creased in| economy - Restoration or| form use of wa- | for water pollution gradable organic breeding Elaboration  of |  trol through the
grading of ex- and chemical | |ution of water-| groundwater and removals of ter resources in | reduction: compounds in WWTPs. scheme for river |  water  objects
isting industrial factors courses sensitive surface sources of pol- all spheres Establishment of sediments Construction  of basins use pollution reduc-
and  municipal Remedying pre- waters. lution Secure the pro- clean technolo- | - Reducing BODs, municipal Development of | tion control
waste water vious  environ- | To be achieved in - Strengthening of tection and im- gies N and P emis- WWTPs in ecological crite- Establishment of
treatment plants mental damages | three phases: Safety of ground- the  monitoring provement  of Establishment sions from towns with de- ria for assess- the technological
and pre- Medium term ob- Short-term water resources. system water quality minimum criteria WWTPs veloped sewer- ment of permis- regulating  sys-
treatment facili- jectives Medium-term - The water pollu- Gear scientific, for effluent qual- | - Controlling the age system sible loads into tems of water
ties - Creating land Long-term tion control is research, study ity diffuse pollution surface waters use / pollution to
use  provisions conducted and observation Rehabilitation Main strategic di- Development be sure that
which will safe- through  moni- activities and (re-) con- |rections: and putting into “polluter pays
guard the effi- toring of water struction of Gradually devel- force of inte- and user pays”
cient protect