DANUBE POLLUTION REDUCTION PROGRAMME

DANUBE RIVER BASIN
POLLUTION REDUCTION
PROGRAMME REPORT

June 1999

Programme Coordination Unit g@%
SSi/4

NS UNDP/GEF Assistance






DANUBE POLLUTION REDUCTION PROGRAMME

DANUBE RIVER BASIN
POLLUTION REDUCTION
PROGRAMME REPORT

JUNE 1999

Programme Coor dination Unit
UNDP/GEF Assistance

Prepared by
ROLF NIEMEYER, GFA - UMWELT, GERMANY






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
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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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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.
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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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OAgriculture
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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



Danube River Basin Pollution Reduction Programme Report, June 1999 43

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 %.
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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 protection quality and | Their proposal is WWTPs opment of mu- grated parame- principle are ap-
of water and fulfil sources of pol-|that a detailed Industrial WWT nicipal  waste- ters and criteria plied in practice
international lution analysis be carried Establishing of a water treatment for  maintaining
commitments Polluter pays prin- | out of the existing new system and capacities of egological Long term objec-
through regional ciple water quality activities sched- Gradually devel- balance in water | tives (for period to
planning monitoring program ule for control opment of bodies. 2015):
Increasing  the ar all international and degree of wastewater Preparation  of | - Harmonisation
water  retention waters, which pollution treatment in ag- ground for reha- of the Ukrainian
capacity of land would be compared Monitoring, ricultural sector bl|lt‘atlon and and  European
by improving the with the interna- Permanent Gradually devel- maintenance  of community’s
revitalising tional cooperation measurements opment of proper  ecologi- (EC) legislation
measures programs.  Based Planning,  de- wastewater cal conditions in Organisation  of
The Document on the results na- signing or re- treatment in in- water bodies for the legislative
State Environ- tional needs and construction  of dustrial sector certain uses. and  economic
mental Policy has commitments, a industrial  and Integrated man- substantiation of
been wupdated in draft New Water other structures agement of wa- the water re-
1999. _The har- Quality Monitoring Legal provisions ter resources sources man-
monisation of Program would be Abatement of agement based
Czech Legislation prepared with a list risks related to on the basin
with the EU regula- of priorities and the accidental pollu- principle
tions and imple- schedule for com- tion and natural
mentation of other pletion of future calamities
measures con- tasks. Ecological  re-
nected with EU ac- construction
cession as well as
sustainable devel-
opment in all sec-
tors are stressed.
Source: National Reviews, Part D: Water Engineering 3
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Overview: Legislation, Technical Regulations and Guidelines for water pollution control

Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation
Germany Austria Czech Repub- Slovak Re- Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
lic public
In  Germany the | The water act has | After political | The principles, pri- | There is no legal | Main law: Environ- | Main document for | The basic docu- A new Water Act | The Law of Waters | In Bulgarian legis- | Water Code: According to the
Water Manage- water act (water re- | been amended in | changes in the year | orities and strate- | obligation for | mental  Protection | water management: | ments are: came into effect | No. 107/1996 pro- | lation the water re- | The discharge of | Water Code of
ment Legislation sources policy act) | 1990: integrated | 1989 were per- | gies of the Envi- | reaching water | Act: Water Act (1995) Resolution on 19.05.98 in the fed- | vides the frame- | sources protection | water is only per- | Ukraine water re-
(Water AC'[) gives the frame- | water management | formed necessary | ronmental Policy | quality targets in| . Efficient environ-| This document de- the Policy of En- | eration of Bosnia |work of technical |and their complex | mitted: sources manage-
conditions for water | with consideration | legal adjustments | are based pre- | the surface | mental monitoring | fines the following vironmental and Herzegovina. | regulations for wa- | management and If it will not result | ment is carrying out
management of ecosystems. The | by the means of | dominantly on the | stretches and polluter- | issues: Protection According to the |ter pollution reduc- | use are regulated to exceeding the | dealing with Na-
The German fed-|essential innova- | other tools coherent | following docu- | The basic targets | pays-principle -Water  manage- (1993) law two public utility | tion ~and  water | currently by the maximum al- | tional, International
eral states (Lander) | tions: with the water act. | ments: have not been|. EIA and environ-| ment Law on the prin- | companies will be | management. Be- | Water Act from lowed concen-|and regional Pro-
have their own all-embracing In such way many |- The UN Confer-|turned into ambient mental vulner- | - Protection from ciples of Env. in charge for water | sides The Law of | 1969. Water pro- tration in re- | grams in Water Re-
water acts. These approach new environmental | ence on the Envi- | water quality stan-| ability studies harmful effect of Protection management: Environmental tection adopted is ceiving water source Use, Pro-
are put into action principle of pro- | laws sprung out in- | ronment and De- | dards for the | . Environmental water (1998) Public water re- | Protection No. | also regulated by If the users will | tection and Resto-
among others by visions cluding the act No. | velopment touched water | research -Water  protection Law on the Env. | sources manage- | 137/1995 com- | the Law for preven- provide the | ration.
administrative Application of | 17/1992 on envi- | . The Environ- | courses yet. - Public  expendi- | from pollution Protection of the | ment company for | prises special pro- | tion of Air, Water treatment of
rules. BAT ronmental  protec- | mental Action ture related to|-Water use and Republic of Ser- | Sava river basin visions for water | and Soils against waste water to
Principles of | tion, the act No.| Program for Cen- environmental utilisation bia (1991) Public water re- | protection. Pollution adopted in the degree re-
emission and | 24411992 regarding | tral and Eastern protection. . Conditions and Etc. sources manage- | According to the|1963 and the cor- quired by the
harmful effect environmental im- | Europe . Public participa- | methods of con- ment company for | existing legislation | responding regula- ecological, water
Improvement of | Pact  assessment, | . Multilateral inter- tion ducting water Adriatic sea river |no discharge into [tions for its en- management
the authorities of | the act 388/1991 on | national environ- management  ac- basin water is permitted | forcement. and sanitary
administration the state Environ-| mental conven- tivities without  authorisa- authorities
exhaustive mental Fund. tions and bilateral tion. A new Water Act is
monitoring  sys- treaties on envi- Basic principles: under  preparation | The base for cal-
tem In the 1998 the| ronmental co- -Integrity of the and it will regulate | culation of fees or
Water  Act  No.| operation water system all water resources | charges are
138/1973 Col. has | . The Maastricht A number of de-|.Sustainable de- from gua}lltatlvg and | wastewater-
been amended |  Convention on EU crees are currently | velopment quantitative point of | volume- and pollu-
(Amendment  no being drafted on|.water manage- view. tion-load-related
14/1998 Coll) and | The present Water waste oil manage-| ment units are
new Water Actis in | Act is based on the ment, on waste| river basins
preparation.  Act | former Czechoslo- management,  on | . preparing and
No. 58/1998 Coll. |yak water Act hazardous ~ waste | adopting  water
on Charges for|No 138 from 1973 management,  on | management
Wastewater  Dis- | and is currently re- the management of | pjans
charge to surface | yised, galvanic cells, on|.Regulations for in-
water as well as the transit of waste | \estments
related  Intimation, | short-term objec- etc.
Government  De- | tjye:
cree No. 82/1999 | preparation, ac-
Coll.  Setting  up | ceptance and im-
Admissible  Limits | plementation of the
for the Water Pollu- | new Law on Water
tion and Govern-|and related execu-
ment Decree No. | tive provisions
100/1999 governing
Flood Protection
have recently en-
tered into force.
Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
. In co-operation of | No separate de- |According to a new | Water quality man- | The concentration | The text of sub-|All documents are | There are devel- | Adequate water | The Law of Waters | The various as- | No separate de- | The status of regu-
Technical Regula- | all 16 federal Ger- | scription Czech Standard | agement is based | limits fixed in the | chapter “Technical | based on the stan- | oped technical | course  protection | No. 107/1996 pro- | pects of water pro- | scription latory  documents
tions and Guide- man states guide- CSN 757221, flow- | on the Water Act| 3/1984 Govern- | regulations and | dards for recipient, | regulations  within | and pollution con- |vides the frame- |tection and man- and pollution con-
lines lines for water re- ing water is classi- | and government di- | mental Decree on | guidelines” de- | although the Water | the framework of |trol calls for intro- | work of technical | agement are settled trol is identified and
sources protection fied into 5 catego- | rectives, further | effluent discharge | scribes more or | Act foresees the |JUS-ISO standardi- | duction and legal | regulations for wa- | by different regula- approved at the
are prepared, for ries. (class | - clean | supported by tech- | fines are regarded | less “the law and | definition of effluent | sation ~where in | standardisation for | ter pollution reduc- | tions: level of the Cabinet
instance: water, class V - the | nical standards as effluent stan- | practice on water | standards. Moreo- | practice ISO stan- | public —utility and |tion and water of the Ministers in a
Recommenda- most polluted wa- dards in Hungary. pollution control” | ver, the several im- | dards are in force industrial  effluent | management. According to the form of amendment
tions for moni- ter). TR for quality | As the system was | but not technical | portant  technical quality The technical | existing regulatory of acting legislative
toring the status Basic classification | standards: The | set up fifteen years | regulations. regulations are still Bosnia has made a | regulations TNWP | system there are norms. There are
of natural waters is according to the | Government decree | ago it can not fully being prepared in guidelines draft | 001 and 002 are | planned several several documents
Analytical quality following  determi- | No. 242/1993 (most | serve the today's order to achieve the based on the expe- | used to set license | kinds of licenses: dealing with moni-
control for water, nands: saprobity | important legislative | needs. criterion defined in rience of the other | conditions. for waste water dis- toring, control etc.
waste water, index, BOD, COD, |norm) was pre-|The Ministry for EU directives for European countries | There are also | charge, for various Standards:
sludge etc. N-NO3?, N-NH,", | pared with the aim | Environment is of water quality. which classified | standards regard- | kind of water con- - Of ecological
Concept con- total P. to correspond with | the opinion that the quality of industrial | ing water quality. sumption, for com- safety of water
cerning meas- This basic group of | EU legislation, es- | effluent  standard effluent both when plex use of reser- usage
ures for im- determinands can | pecially with Direc- | and fining system it is discharged into voirs and dike con- Ecological stan-

Source: National Reviews, Part D: Water Engineering
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provement of ra-

be  supplemented

tive 91/271/EEC.

should be differen-

sewerage systems

struction, for hydro-

dard of water

tional water us- with other relevant tiated in the near or into open geological explora- quality in water
age ones. There is a tendency | future. streams tions and drill wells. bodies
Conception and The condition of | to take over Euro- For river bed con- Of maximum al-
strategies for identical ~ determi- | pean Standards struction, inlets, lowable dis-
protection of in- nads for together|and to incorporate outlets etc. charge of pollu-
land surface evaluated sampling |them into Slovak tion substances
water bodies points-profiles Technical Stan- Industrial  tech-
should be kept dards. nological stan-
Resulting class is dards of genera-
according to the tion of sub-
most unfavourable stances that are
classification. discharged into
water bodies
Water usage
technological
standards
Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
. In order to put into | Practical use of | Government of the | Licensing: the Ii- | The Ministry of En- | The main docu- The basic docu- Law does not pro- The responsibil- | An extremely im- Currently  pollution | Licensing:
Law and Practice action the water act | valid Czech laws, | Slovak Rep. Stated | censing authority is | vironmental Protec- | ments concerning | ments are: vide benefits for ity to prepared | portant feature of | fees and fines and
on Water Pollution legal and adminis- | acts, decrees, di- | inits resolution No. |the regional water | tion is responsible | water pollution Resolution on those legal entities legislation acts | the new legal sys- | natural  resources | Monitoring:
Control trative “tools” have | rectives and regu- | 623/1990 the need | directorate. for the overall water | control: the Policy of En- | and institutions who is taken by the | tem is the introduc- |user charges in-| The state water
been created to |lations is not so | for integrated EIA is obligatory for | management and Water Act, Act of fi- vironmental make contributions Ministries tion of a new sys- adequately reflect | monitoring is con-
achieve the follow- | complicated as the | monitoring of envi- | a specific list of ac- | consequently for nancing of water Protection to rationale water Guidance tem of taxes and the social cost of | ducted with the aim
ing targets: knowledge of inter- | ronment. tivities by law establishing re- management, State (1993) usage, decrease of documents are | fines for waste wa- | environmental deg- | of ensuring collec-
- limitation of | national docu- gional plans on all Plan (see below), Law on the prin- | water pollution and generally pre- ter discharge. radation and do not | tion, processing,
emissions ments. The function Enforcement tools: | water aspects. Ordinance of water ciples of Env. direct efforts for pared by the A very serious provide pollution | storage and analy-
Limitation of | of water pollution Waste water fine, | Regarding water classification, Ord. Protection better water man- National Re- problem that has to | reduction. sis of the informa-
harmful effects control was well The possibility for | management the About hazardous (1998) agement. search Institutes | be solved by the tion on the condi-
Threshold val- | prepared twenty — occasional general | Slovene territory is | substances, etc. Law on the Env. and finally ap- new water act is the | Generally, the effi- | tion of waters, pre-
ues for ground- | twenty-five  years environmental divided into eight Protection of the | Law provides con- proved by the introduction of the ciency of existing diction of its
water and reha- | @go and within the check-up, environ- | subdivisions. State Plan for Wa- Republic of Ser- | trol and supervision Ministries “self monitoring” system for water changes and de-
bilitation of | control system all mental supervision, ter Protection: bia (1991) over water pollution Industrial li- principle. quality monitoring is | velopment of the
groundwater re- | relevant parties stopping the ques- | The Institute of - Monitoring of wa- Etc. by inspection serv- censes for emis- quite poor because | recommendations
sources have  been in- tioned activity. Public Health tests ter quality and re- ices as well as sions are issued | The requirements implementation is for making scientifi-
Monitoring of | volved. the quality of water lated research Practical meas- penalties if the finally by the lo- | and standards are | realised by various | cally substantiated
harmful effects in the supply sys- - The categorisation | ures in water pol- | measures are failed cal environ- borrowed mainly institutions and of- | decisions in the
Protection areas | | he compatibility of tems. The meth- of water lution control: to apply properly. mental authority | from the EC. ten is not co- field of water usage
and frame pro- individual elements odological proce- . Measures for wa- | The law on waters that is Env. ordinated. and protection and
grammes of water pollution is dures are modern ter protection from | of the Republic of Protection water resources
water manage- relatively good, the and carried out ac- pollution Serbia stipulates Agency. restoration.
ment planning | MISSINg part is rep- cording to interna- | . Measures in case | that a Plan for the
Financing of | resented only by tional —standards of accidents Protection of Wa- The communication
water manage- the I|‘nk of the Civil - Plan for building ters against Pollu- between the
ment facilities in Service and Auton- WWTPs incl. Fi- tion will be drawn authorities involved
residential areas | MY responsible for nancial mecha- up and that protec- in the licensing pro-
Water Management nisms tion will be effected cess is established
Protection of | Fund Control. - Description of du- | in accordance by the existing
wedlands ties and responsi- | therewith. This plan regulations. The
Hazardous bilities of authori- | Sets out measures main problems with
wastes, waste ties in all fields of envi- the administrative
solid treatment ronmental protec- framework are:
and disposal In order to carry out | tion. Possible parallel
Sustainable ag- the water pollution work
riculture control activities it Tackling public
Environmental is important to pass participation
Impact Assess- another legal acts problem
ments where the standard
Application of for effluent will be T_h_e licensing con-
EU Legislation defined dlthns are not ne-
The monitoring is gotiated with the
carried out by state discharger.
and county water
management in-
spections
Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
. Due to the fact that | Austria is member | No separate de-|The involved min- | The majority of the | All the EU direc- | The several impor- | The integral water | Bosnia has made a | The new regula- | The requirements | So far Moldava has | The harmonisation
Introduction and Germany is one of | of the European | scription. istries support the | EU directives has | tives in water sector | tant technical | pollution control is | guidelines draft | tions have supplied | and standards are | not applied for the | of Ukrainian Legis-
Application of EU- |the foundation | Union since 1995, preparation of leg- | been built into the | have already been | regulations are still | expected to be fur- | based on the expe- |the new principles | borrowed mainly | membership in the | lation with Euro-
Legislation members of the|so that Austria is | The updated State | islative measures, | new proposal on |introduced into the | being prepared in |ther developed. rience of the other |and the outcome | fromthe EC EU, actually EU | pean Directives has
European commu- | obliged to incorpo- | Environmental Pol- | focused on com- | Hungarian water | national legislation. | order to achieve the European countries | ideas of EU legisla- practice in the use | been carried out for
nity, the European |rate European into |icy is focused pre- | pleting the forma- | protection legisla- | The first bilateral | criterion defined in | The now obvious tion. The harmoni- of directives is only | three main direc-
legislation has been | national law. dominantly on the | tion of total modern | tion. screening at EU- | EU directives for | problem stems from sation of EU legis- on the level of pro- | tives:
incorporated into fulfilling of task | systems of legal | E.g. the Framework | Commission  was | water quality. the absence of lation is going on, posal, based on the

Source: National Reviews,
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national laws.

connected with the
EU accession, in-
clusive approxima-

provisions on pro-
tection and rational
use of water, com-

Directive were inte-
grated into the pro-
posal on the devel-

on going in Febru-
ary 1999 and the
output of this pres-

harmonisation be-
tween the national
legislation and the

but the most im-
portant issue is the
compliance with the

experience ob-
tained from the
seminars on the EU

96/61/EU: con-
trol and preven-
tion of pollution

tion of CR legisla- | parable and har-| opment of the Hun- | entation in basis for EC regulations and regulations. practice in the field 91/271/EU: mu-
tion to EU legisla- | monised with the | garian water legis- | negotiations on other international of water manage- nicipal waste
tion. Many new |legislation of the|lation. The basic | transition period for provisions, because ment legislation, water treatment
harmonised regula- | EU countries, and |goal was at that|implementation of the application of standards and EU principles of
tions have already | their implementa- | time to avoid any | specific directives different regulations normative acts in Water Manage-
entered into force | tion into practice. contradiction  with | (e.g. EU WWD). on waters has not autumn 1996. ment
and other are in the EU directive Refer to plans, this been harmonised.
preparation Nitrate  Directive: | process should Further activities on
the detailed exami- | start in September harmonisation  will
nation of this direc- | 1999. be carried out
tive has just started
in Hungary.
Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation Legislation
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldavia Ukraine
The European leg- | The European leg- | The comparison of | The  Government | The industry is | Only the financial The main difference | No separate de- The authors hope The Directive 91/22 | No separate de- Actual standards For harmonisation
Expected Impacts |islation is already | islation is already | many values is re- | decree No. | controlled accord- | impacts have been | between the EU- scription that signing the im- | EEC is to give the | scription for water quality in | of Ukrainian legis-

of EU-Directives
to Water Pollution
Control

long-term applied.

incorporated into
national laws. No
separate impacts
described.

sulting in the con-
clusion that it would
be no problem to
modify Czech sys-
tem of standards to

European Union
values. Many
Czech limits have
been even more
severe than Euro-
pean. However,
some criteria must
be modified.

242/1993 was pre-
pared with the aim
to correspond with
EU legislation, es-
pecially with Direc-
tive 91/271/EEC.
Within the frame-
work of European
Environmental Pol-
icy also Slovakia
laid down new
regulations: Waste
Law and List of
Wastes

ing to the existing
waste water fine
decree. This decree
relies on the end-
of-pipe concept.
The introduction of
the IPPC (EU) Di-
rective) approach
will  likely com-
pletely change the
existing situation

described.

Directives (step-by-
step approach) and
existing legislation
in Croatia is the
lack of selective
approach to the
solutions of par-
ticular subjects of
water pollution
control in the Croa-
tian laws.

The Croatian laws
often define the
more strict maxi-
mum allowed con-
centrations of pa-
rameters than the
European Union,
although the EU-
Directives define
the higher number
of parameters.

portant documents
related to environ-
mental and water
protection , ac-
cepted by many
European coun-
tries, will be done in
Bosnia in the near
future.

Propose for intro-
duction of uniform
standard for mu-
nicipal plants efflu-
ents quality made
by EC has a con-
siderable effect on
defining the criteria
for effluent quality
in the course of
drawing the water
protection program
in BiH.

most important im-
pact to national
policies and regula-
tions.

Moldava are stricter
than in the EU.
Generally it is ex-
pected that the use
of the EU directives
will improve the
control after the
water quality and
pollution reduction
by the directives is-
sued by authorised
institutions.

lation with EU-
directives available
financial means
must be taken into
consideration

Source: National Reviews, Part D: Water Engineering
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Overview: Actual and Planned Measures for reduction of water pollution

Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures
Germany Austria Czech Repub- Slovak Re- Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
lic public
The following main | Objectives of Na- In addition to po- | The prepared list of | The basis for water | Concept of | Admin. measures: | Due to well known | Measures,  which | Categories of | The measures for Improvement of Public control of
Genera”y objectives have to | tional Action Plan litical, social, | hot-spots  covered | quality manage- | planned meas- Water manage- | and elaborated | would achieve re- | measures: water pollution re- legislation  and water resources
be mentioned: realisation of normative, legal | by Project Files in- | ment and regulation | ures: ment plans reasons after 1991 | duction of water Protection of | duction could be creation of tech- use, protection
avoidance  of | common objec-| and  economic | dicates the actual |is the river basin |- Development of Changing  and | almost nothing was | pollution in the fu- surface and | summarised as nical regulations |  and restoration
emissions at the tives measures there | problems in the | concept according | integral man- improving of the | realised from | ture period, are as ground water | follows: for pollution re- State W ater
source Extension of in- have been | fields of municipal | proposed new wa- | agement in indi- existing  water | adopted measures | follows: quality Accelerated in- duction. Quiality Monitor-
Permission and formation  sys- mainly some | and industrial waste | ter legislation. vidual water ba- management |i- | and legislative en- Reduction of Protection of soil vestments Strict obser- ing
surveillance  of tems technical meas- | water treatment in- | A new institutional | sins censes of dis- | forcement pollution on quality and Construction vance of legisla- Environmental
waste water Improvement of ures by means of | cluding partially the | machinery is nec-|. Development of charge of waste sources itself biodiversity con- and rehabilita- tion and techni- Impact Assess-
treatment plants water quality sanitation problems of waste | essary to be devel- | institutions of water In the last 6-7 years Law and legal servation tion of WWTPs cal regulations ment Survey
application  of |- Reform of appli- disposal. The agri- | oped what is capa- | management Permanent su- |only small and low |  regulations will |. Legislation and| (municipal, Development of |- State Water Ac-
best available| cation of laws cultural  problems | ble to define the|. Development of |  pervision cost interventions | improve moni- | institutional proj-| breeding-farms) new taxes on| counting
techniques and guidelines are described in|catchment  man-| monitoring and Technical on local level were | toring and con- ects to achieve Improvement of usage of mineral State Account-
prohibition of Reform of sec- general, but they | agement plans. information  sup- documentation | realised. trol EU requirements maintenance fertilisers, pesti- ing of Water Use
hazardous sub-| tional measures are not covered by | Building of Catch-| port Restoring  the Economic Economic Monitoring cides and other|  and Water pollu-
stances and creation of any Project Files ment  Planning | . pevelopment of information measures analysis and EIA Elaboration  of agro-chemicals tion
fixed objectives incentives Commissions  for | the water eco- system Technical Legislation, in- reporting system Development of Conducting  of
protection of each catchment | nomics Several documents measures stitutional devel- Development of new systems of the State Water
Priority Program: drinking  water area. ) - Enforcement  of | issued by authori- opment and an inventory of fees and Register
- Connection  of resources There are different| he principle of | ties serve as an in- regulations the historically charges for dis- State  Account-
settlements  in central  programs | the full  value | strument for water damaged indus- charge of ing of surface
the rural areas, on water pollution | costs for water pollution reduction. It can be said that trial sites wastewater  in waters & ground
non-equipped reduction.  Their | gjpancing ex- | These documents planning according | - Technological reference to the |  waters
with WWTPs. targets are mostly | yaordinary  ex- |are  water man- “Best Available improvement  of real damage Organisational-
Rehabilitation of well defined but| honses  resulting | agement condi- Techniques”  and production proc- Creation of a| economic
old and dam- they are not always |  from water con- | tions, water man- “Best Available esses system of taxes measures which
aged sewer strictly defined re-| g ion agement approvals, Practice” presents Setting up of na-| for the with-| provide  water
systems garding their tech-| = paiional water | water management some difficulties tional  require- drawal of raw resources  ra-
Rehabilitation of nical content and|  ,nq mption as | permits and permit due to lack of in- ments and| Wwater from sur-| tional use, pro-
existing  over- financial - conse- | 5 “aconomic im- | ordinances. formation and due | norms on water | face and| tection and res-
charged storm guences. petus of the de- | Measures for con- the financial quality, harmo- groundwater toration
water  outlets velopment servation of water problems. nised with those | ~ sources Standardisation
and storm water - Development of | quality of EU and Regulation
reservoirs mechanisms and Water protection The opinion of the The first measures in the field of
Extension of institutions to im- zones experts is that the will be concentrated water resources
non-efficient prove the super- Bans of dis- first step to act for at the bringing and use, protection
WWTPs. vision of the pro- charge pollution  reduction maintaining  water and restoration
Extension of gramme  imple- | Measures for re- is to increase the treatment efficiency Standards of
WWTP for N mentation duction and stop- efficiency of the in existing waste- maximum_ allow-
and P- ping water pollution existing WWTPs by water treatment able discharge
elimination - Planning, recon- improving opera- plants to relevant of polluting sub-
Enlargement  of struction  and tion. level. stances are es-
sludge treatment building  meas- tablished  with
capacities ures the aim of stage-
Improvement  of Replacement  of by-stage attain-
performance of technologies ing the ecologi-
industrial Building of ap- cal standard of
WWTPs (appli- propriate dump water quality for
cation of best sites water bodies.
available tech- Restoration  of Monitoring  sys-
niques) existing  dump tems
sites, of sources
of pollution on
seacoast
Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
. Continuation  with Measures for Modernisation of | 24 hot spots have | Program which was | Long term  and | Recommended Table of hot spots | No separate de-|There are 8 short|No separate de-|In the respect of |4 hot spots have
Reduction of Wa- | 4 (already started) minimisation of | all systems of | been identified by |launched for com- | short term projects | projects for munici- | for reduction  of | scription term priority proj- | scription reduction of water | been identified
ter Pollution from | measures con- water  pollution sanitation using multi-criteria | munities with the | have been identi- | pal hot spots: 41 | water pollution from ects identified. pollution from mu-
Municipalities cerning  treatment caused by mu- analysis of ranking | aim of reaching 67 | fied. projects have been m_uni_cipalities is nicipalities in the
of municipal waste nicipal waste assumed problems | % level of canalisa- identified. missing. together 15 first turn the meas-
waters. waters tion for 2010 (sub- projects are identi- ures will be con-
Improvement  of Strategic In- programs: 1. Sew- fied. centrated at the
WWT facilities vestment  plan- age treatment Pro- bringing and main-
according to the ning gram of Hungary taining water treat-

BAT standards
Protection of

Rehabilitation
and modernisa-

for the smaller set-
tlements, 2. Sew-

ment efficiency in
existing  WWTPs.

Source: National Reviews, Part D: Water Engineering
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source water tion of municipal age Treatment To relevant level.
bodies by im- WWTP Program of the All these WWTPs
plementation of Investment in Capital and the cit- have been con-
improved sewer systems ies with county structed 15-20
/rehabilitated and WWTPs status) years ago and at
waste water Separate programs the moment practi-
treatment facili- were launched for cally for each
ties. the protection of WWTP there exists
Improvement of existing and future a project for ist re-
premises  sew- wellfields. construction or
age treatment construction of a
plants by imple- new one.
mentation of
biological purifi-
cation stage
Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
. Multiple pro- Essential reduc- Point sources: 5| Point sources: Point sources: | Slovenia estimates | There are 3 proj- | Point sources: No separate de- | Point sources: No separate de- | Point sources: 2 projects have
Reduction of Wa- | grammes and tion of maize| pig farms has | No hot spots identi- | Further  technical | that long-term agri- | ects recommended | table  represents | scription 19 projects are | scription One project identi- | been proposed
ter Pollution from | measures with the and grain arable | been identified | fied development (e.g. | cultural  develop- | for the reduction of | data about waste identified. fied
Agriculture objective to reduce acreage as hot spots A strong focus is|in the fields of: | ment will be possi- | water pollution from | water treatment
nutrient and pesti- More biological Non-point needed in the fu- | storage tanks, cor- | ble only under con- | agriculture. status at farms with Non-point Non-point
cides emissions agriculture  and sources: Devel- | ture to handle and | rect use of manure | ditions similar to capacities more sources: sources:
into water bodies. implementation opment of sus- | utilise the manure | etc.) those prevailing in than 10.000 heads Other actual meas- Measures to be un-
of  agricultural | tainable ap- | in the agriculture other European of cattle. Those ures for reduction dertaken:  efficient
training meas- alternatives proaches in agri- | properly Non-point- countries. farms are hot spots. of water pollution fertiliser application
ures (changes of crop cultural man- sources: from agriculture are to minimise agro-
improvement of rotation etc.) agement Non-point sources | The authors can| The risk of water Non-point sources: related to the priva- chemical pollution,
co-operation  of Commitment to The main present | - Measures to re- | not identify specific | pollution with nutri- The balanced us- tisation process soil conservation
farmers and re- emissions limits task in Czech ag-| duce the erosion | areas and projects. |ents is largely age and quality of depending on fi- practice to reduce
sponsible  per- for manure in- riculture is con-| of sail linked to pig farms. fertilisers and pesti- nancial means agricultural run-off,
sons for water dustry centrated on the | - Pollution reduc- | Measures con- | The optimal size of cides are the main study the possibility
management stabilisation or| tion from diffuse | cerning use of pes- | such farms is cur- preventive steps to for sustainable level
Application of | Implementation ~ of rural inhabitants | sources (by | ticides would be |rently under dis- prevent pollution of fertiliser applica-
careful pesti- | environmental and workers and | passing guide- | needed to prevent | cussion. This de- from the non point tion etc.
cides friendly agriculture- on the solution of | lines, principles of | the increase of use | bate is  supple- sources. The good
Promotion of | policy ownership rela- | fertiliser dosage, | in future. mented by efforts to agriculture practice
extensive  agri- tions. etc.) The level of pollu- | find generally appli- should be imple-
culture - Implementation of | tion from agriculture | cable solutions to mented
Purchase of sustainable and | has decreased | waste water treat-
bank-areas ecological  agri- | considerably due to | ment
Extension of culture the changes of th_e
existing  water structure of agri- | No concrete meas-
protection areas Reduction of Water | cultural producthn. ures /‘prou‘e(‘:ts have
development  of Pollution by im-|The repeated in-|been identified
adequate reha- proved Land Man- | crease should be
bilitation ~ con- agement avoided by exten-
cepts sion of Best Agri-
cultural Practice.
Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
. Improvement of Commitment to | 2 key industrial hot | 9 industrial hot All industrial plants | Without any con- | There are 6 proj- For minor number No separate de- 16 projects are No separate de- 3 projects identified | 4 projects have
Reduction of Wa- | performance of in- limits for industry | spots spots identified have their treat- tinuous text ects recommended | of hot spots Project | scription identified scription been proposed
ter Pollution from | dustrial WWTPs according to the ment facilities but | 11 Projects have | for the reduction of | Files could be for-
Industries (application of best application of their performance is | been identified. water pollution from | mulated. Table is
available tech- BAT not good enough as industries. still missing
nigues) pollutants  reg- proven in 80 % of
ister the control cases.
Laws for protec- The driving force
tion against increasing the effi-
hazardous sub- ciency is low due to
stances the weak legislative
Laws and guide- basis. ] ]
lines for storage, The industrial point
treatment and source pollution
usage of manure could be kept on
existing level.
State grants are
available.
80 % of accidential
pollution events are
connected with oil
contamination.
Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
Source: National Reviews, Part D: Water Engineering 8
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] Promotion and | Programmes for | No separate de-|It is assumed that| No separate de-|. Studies on opti-| No separate de-|Land-use-planning |No separate de- |There are no spe- | No separate de- ||t is supposed that | No separate de-
Reduction of Wa- | support for careful | preservation of | scription four principal | scription mal dynamics of | scription should be  co- | scription cial measures | scription it will be estab- | scription
ter Pollution by nature manage- | wetlands measures  should water protection ordinated or even taken for improving lished a conserva-
Measures in the ment and environ- be applied for spe- . Rehabilitation of integrated with en- selfpurification  of tion program for
Landscape / Im- mental care. C|_f!c Slovak’'s con- manure hills and \/_lronmgn_tal protec- watercourses.  As natural reserves
ditions to restore septic pits tion policies. far as the flood- and wetlands.
proved land man- riverine ecosystems . Economic analy- plains and wetlands
agement - Recreation of sis are concerned a 4 sites for possible
buffer strips . Restoration of special national wetland restoration
Alteration of tile endangered bio- commission has h_ave been identi-
drainage types been created in fied.
Restoration  of 1998.
riverine wetlands Measures in the
In-channel Sava River basin.
madification
Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
. All existing landfills | The National Action | No separate de- | 7 hot spots of land- | Program on mu- | No separate de-| There are 9 proj- | No concrete meas- | No separate de-|No concrete proj- | No separate de-|No concrete proj- | Ukraine will need
Reduction of Wa- | are constructed and | Plan does not treat | scription. fills identified nicipal waste man- | scription ects recommended | ures are described | scription ects are proposed | scription ects are proposed | external  financial
ter Pollution from | operated according | this aspect. agement was for the reduction of support to carry out
Dump Sites to the relevant Many fault landfills started (ground- water pollution from | Hazardous  waste the needed as-
standards and were closed ac- water pollution re- dump sites. management is un- sessment and in-
regulations cording to Act. No. duction). Measures der development. troduction of new
238/1991 Caoall. Only are needed to de- technology in the
controlled  landfills crease pollution risk field of solid waste
are in operation at from liquid wastes disposal. No proj-
present. All closed (seepage) by in- ects have been
landfills must be creasing sewerage, recommended
step by step identi- treating seepage at
fied and accord- WWTP, increasing
ingly rehabilitated. the rate of envi-
(National Planning ronmental  sound
W orkshop Report) individual WWT
systems.
Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures Measures
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
. . Liability for Elaboration of | No separate de-|. Improvement of Introduction of | - Toxicity Reduc- | In order to reduce | Special policy | By passing the new | Polluter pays prin- | No separate de-| The most appropri- | Economic Regula-
Special Remedial damages integrated Plans | scription water legislation the new water | tionin Effluents | the water pollution | measures: Law on Waters a | cipleis applied scription ate for pollution re- | tory Tools for water
Measures Waste water for the Danube (e.g. legislation legislation be-|. Expert guidelines |the  further  im- Waste man- | significant progress duction of water | resources use,
taxes River Basin and |On January 1%| regarding sewage ing developed | for management | provement of leg-| agement: Waste | was made in legis- appeared to be the | protection and res-
Special Policy Fees for water new dimen- | 1998, the Act| sludge disposal) Introduction of | and control of | islation and tec_hni- oil and other | lative a_md techni_cal improvgment of | toration are cur-
supply and sioned water | 125/1997 Coll. | . Improvement  of the water dis- | municipal biologi- | cal regulations hazardous sub- | regulations im- legislation and | rently under devel-
Measures sanitation usage permis- | Regulating Waste | technical  stan- charge fee cal treatment fa- | have to be stances provement technical regulation | opment.  Ukraine
sions Treatment and Dis- | dards Increase the | cilities achieved Detergents and and water man- |introduces  —pay-
Furthermore Commitment to | posal came into|. Solving the prob- enforcement | - Development of washing  pow- agement ments for natural
Pollution Alarm uniform  quality | force. The Act de-| |em of washing capacity of the | persistent  toxic ders and liquids resources use and
system objectives  and | termines duties of | powders water authori- | tests allocates these
Improvement  of criteria in  the | inhabitants  and | . Transformation of ties . Balances of or- revenues to envi-
measurement Danube  River | companies in the| water and sewage Organisation ganic pollution ronmental  protec-
network Basin field of collection, | works of river basin| and nutrients tion,  conservation
Extension  of |- Elaboration  of | Salvage,  separa- associations | - Integrated Pollu- and restoration
monitoring  ac- reform pro- | tion,  manipulation tion  Prevention measures. )
tivities gramme for | and transport, stor- and Control Pplluter pays prin-
Promotion  and permission pro- | age, reuse and dis- - Introduction  of ciple.

public relations
etc.

cedures

Final elaboration
of information
system for the
river
Pollution
system
Improvement of
water manage-
ment capacities

Alarm

posal of waste. In
the year 1998 the
Ministry of Envi-
ronment started the
three years project
"Evaluation of envi-
ronmental risks
from closed land-

fills, establishment
of classification
register with the

proposal of remedy
measures and de-
termination of pri-
orities".  (National
Planning Workshop
Report)

BAT

Source: National Reviews, Part D: Water Engineering
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Overview: Expected Effects of Actual and Planned Measures

Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects
Germany Austria Czech Slovak Re- Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
Republic public
. The National Action | The National Action | The expected | Municipal Contradictory ten- | Reduction of nutri- | Due to lack of data | Accessory table is | Considerable de- | Out of the total |In Table 4.1-1 the | There are no spe- | Reduction of nutri-
Reduction of Nu- Plan does not treat | Plan does not treat | amount of nutrient | WWTPs: about | dencies: ent emission in | itis hard to quantify | missing crease of nutrients | amount of nutrients | expected amounts | cial  programmes | ent discharges is

trient Emission

this aspect. Only
the measures have

this aspect. Only
the measures have

reduction expected
from each current

60% TN reduction
and 22 % TP re-

The amount of col-
lected water will in-

waste water treat-
ment plants is

the possible impact
of planned meas-

With proposed

in  waste water
which is discharged

estimated for emis-
sion in the short

of nutrient reduc-
tion of the planned

and projects aimed
on the reduction of

only identified for
municipal pollution

been described, not | been described, not | or planned project | duction. crease. It causes | shown in the table | ures for nutrient | measures the ma- | into water streams |term projects pro- | projects for water | nutrient emissions | sources which are
the possible im-|the possible im-|has been quantified increase in nutrient | on p. 40 (National | emissions  reduc- | jor quantities of | would de done by | posed, 8202 tons | pollution reduction |in the Moldavian | presented in the
pacts pacts in detail but all re- | Total discharge: load, even when it | Review Part C) tion. The projects | pollutants expect to | implementing  the | nitrogen p.a., 2290 | from municipal and | part of the Danube | accompanying ta-
sults will have to|Current total dis- | is treated. main purpose is the | be reduced planned  projects | tons  phosphorus | industrial waste | River Basin. ble.
comply with limits | charge: 59 KtN/a & | The introduction of | Effects of planned | mechanical- that include sew-|p.a., 54279 t BODs | water  discharges
or madified limits of | 5KtP/a after imple- | EU standards in- | measures con- | biological treatment age systems in|p.a., about 24% of | are summarised.
Czech Govern- | mentation of proj- | crease the treat- | cerning reduction of | (removal of sus- municipalities with | N, 59% of P and | (Representation of
mental Decree No. | ects: 55.374 tN/a | ment efficiency. nutrients emission | pended soils and more that 5.000 in- | 89% of BODs are |reduction of nutri-
171/1992. and 4.755 tPly As a consequence |in agriculture can | reduction of BOD habitants and con- | supposed to be|ents is not clear
it is estimated that | not be evaluated by | and COD) and not struction of central | removed by imple- | enough: figure also
The  Government the nutrient load | now. removal of nutri- municipal and in- | menting the short | in per cent so that a
Decree No will remain on the ents. As an excep- dustrial WWTPs. term structural | comparison be-
171/1992 Coll. has existing level. tion may be con- projects. tween new and old
been replaced by The nutrient emis- sidered the project state is possible)
new one No. sion from agricul- file for industrial
82/1999 Coll. being ture is very low pre-treatment of
in better compli- now. It can be de- “Petrokemija d.d.”
ance with the EU creased further by Kutina.  Expected
regulations.  Valid erosion control. effects of planned
since  June 1% measures for re-
1999. duction of BOD,
COD are given in
tables 4.3-1 and
4.3-2 (National Re-
view Part C)
Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldavia Ukraine
In streams and riv- | The National Action | Difficulty of estima- | It is not possible to | The data available | Effects of planned | All projects main | Measure to pre-|If the long-term | The expected ef-|If Bulgaria reduce | There are no spe- | dimension of val-
Hazardous Sub- ers a reduction of | Plan does not treat | tion of quantifying | define generally the | is not enough for | measures can not | purpose is the me- | vent, control and | programs for water | fects are summa- |the total number of | cial projects aimed | ues is missing, ta-

stances volatile halogenous | this aspect. Only | the amount of haz- | reduction of haz- | estimation of the | evaluated by now chanical-biological |reduce the release | protection in Bosnia | rised in table 4.1, | landfills with at | on the reduction of | ble is not sound
hydrocarbons and | the measures have | ardous substances | ardous substances | level of pollution. treatment and not | of hazardous sub- |[and Herzegovina | Part C, National |least 50 %, the |the hazardous sub- | enough
heavy metals was | been described, not | reduction expected | so that the selected removal of hazard- | stances into the | up to the year 2020 | Review positive impact to- | stances loads in
registered within | the possible im- | from each current | industrial plants ous substances | aquatic environ- | are  implemented, wards the water | the Moldavian part
the last decade. pacts or planned project. | and expected re- with an exception | ment, have to en- | more than 80 % of pollution  will  be | of the Danube river
However, it is sure | duction is de- of oil pollution re- | sure conservation | waste waters pollu- more than 50%. basin
that all actual and | scribed in single moval. The projects | and, where neces- | tion decrease
planned projects | paragraphs. for reduction of | sary, restoration | would be expected.
contribute to a re- water pollution from | and remedy of eco-
duction of heavy dump sites could | systems.
metals and other play a more im-
hazardous sub- portant role on re-
stances in the duction of hazard-
Morava River Ba- ous substances in
sin. surface and ground
waters, but more
detail description of
their impact does
not exist. Some
measures already
took place and
these sources are
putted under con-
trol.
Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
. . . Primarily the easily | The National Action | With respect to im- | The author expect | No separate de- Estimation or re- The reduction of No separate de- Micro-biological One can say that The existing infor- | An existing TACIS | There is no data on
Microbiological degradable organic | Plan does not treat | proved waste water | a reduction of mi- | scription duction of micro- microbiological scription contamination re- | more than 80 per- | mation on micro- project is partially | microbiological

Contamination

compounds are
being reduced by
the improvement of
municipal waste
water collection

this aspect. Only
the measures have
been described, not
the possible im-
pacts

treatment in many
municipalities and
industrial estab-
lishments it may be
expected a de-

crobiological con-
tamination but at
this time it is not
possible to quantify
the range of the re-

biological contami-
nation is shown in
table on page 41.

contamination may
be achieved when
the construction of
waste water treat-
ment plants for big-

duction of river
courses can be ex-
pected.

cent of the existing
microbiological
contaminants will
be reduced from
the effluents of the

biological contami-
nation does not
permit to quantify
the effects of the
ongoing or planned

aimed on the re-
duction of micro-
biological pollut-
ants.

pollution in waste
water

Source: National Reviews,

Part D: Water Engineering

10
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and purification crease of micro- | duction ger cities (more social and eco- projects.
biological contami- than 50 000 PE) nomic activities re-
nation within the will be finished. lated to the short-
Morova River Ba- term projects pro-
sin. posed in the NEAP.
Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine

Evaluation of Re-
medial Actual and
Planned Measures

The National Action
Plan does not treat
this aspect. Only
the measures have
been given, not the
evaluation of actual
and planned meas-
ures

The National Action
Plan does not treat
this aspect. Only
the measures have
been given, not the
evaluation of actual
and planned meas-
ures

No separate de-
scription

No separate de-
scription

The actual remedial
measures  ensure
the implementation
of the National En-
vironmental Pro-
gram. The har-
monisation of the
goals of the na-
tional program with
the new Danube

There are some
laws and decrees
under preparation
as a solid basis in
order to bring into
effect future goals.

Due to lack of data
in project files it is
impossible to
quantify exactly the
expected amount of
reduction  nutrient
emissions, hazard-
ous substances,
microbiological

contamination and

No separate de-
scription

No separate de-
scription

No separate de-
scription

No separate de-
scription

No separate de-
scription

No separate de-
scription

SAP seems to be adverse  environ-
necessary. mental effects of
recommended
projects.
Nevertheless,  all
projects in case of
their realisation will
be of great impor-
tance for the im-
provement of water
quality and envi-
ronment itself.
Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
. No adverse envi- | The National Action | No separate de-|There is no real | Local adverse envi- | - Identification of | There are no par- | Some-long term | Adverse  environ- | There are no sig- | No statement con- | No appropriate | No appropriate
Adverse Environ- | ronmental effects. | Plan does not treat | scription description of pos- | ronmental effects | existing  condi- | ticular adverse en- | adverse effects are | mental impacts are | nificant ~ environ- | cerning  adverse | statement con- | statement con-
mental Effects this aspect. Only sible Adverse Envi- | are not unlikely in | tion, assessment | vironmental effects | detected and rem- | not expected during | mental effects of | environmental ef- | cerning possible | cerning possible
the measures have ronmental  Effects | connection with the | and control of the recom-|edy and sanitation | the implementation | the actual and | fects. adverse  environ- | adverse  environ-
been described, not caused by the im- | implementation of | . Exchange of in-| mended projects. | programs  should | of the planned | planned measures mental effects has | mental effects has
the possible nega- plementation of the | the pollution reduc- | formation and | The appropriate | be developed. measures for water | of water pollution been given. been given.
tive impacts proposed projects. | tion projects. EIA is | education of staff | disposal of a pollution reduction. | reduction of water
needed according | . Production of | sludge from management.
to Hungarian regu- | fundamental and | WWTPs of munici- It goes without
lations  for their | application re- | palities  represent saying that the ac-
minimisation. search one of the condition tual and planned
. Restoration of | to be fulfilled in or- measures will have
monitoring for the | der to prevent ad- an important posi-
underground verse effect on en- tive effect on hu-
waters  pollution | Vironment. man  health im-
in irrigation areas provement,  eco-
. Abatement of nomic development
stock-breeding in the region, as
pollution well as recreational
function will be put
into value
Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects Effects
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
No separate de-|No separate de- | No separate de-|No separate de-|The estimated pol- | No separate de-|No separate de- |No separate de- |No separate de-|By implementing | The contribution of | No separate de- | Assessment of sig-
Transboundary scription scription scription scription lution  input/output | scription scription scription scription the short term proj- | the Bulgarian | scription nificant trans-
Effects balance is roughly ects (high priority), | tributaries is insig- boundary impact in

equal now. Consid-

2,8 ktly of N and

nificant. Due to its

“Updating Hot

erable output re- 0.62 kt/y of P will | geographic  char- Spots” and “Rank-
duction is waited be reduced. acteristics of the ing Hot Spots” in
after the imple- 97 % of lead and | Bulgarian part of section B.1  of
mentation of —the 99.4 % of Zinc will | the Danube river chapter “W ater
pollution reduction be removed. basin there is no Quiality”.
projects and via the By implementing | transboundary ef-
implementation  of the proposed proj- |fect caused by
the National Envi- ects about 50 % of | contamination  of
ronmental Pro- cyanides and 94 % | local rivers
gram. of phenols are ex-
pected to be re-
duced.
Source: National Reviews, Part D: Water Engineering 11
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Overview: Cost Estimation of Programs and Projects

Cost Estimation

Cost Estimation

Cost Estimation

Cost Estimation

Cost Estimation

Cost Estimation

Cost Estimation

Cost Estimation

Cost Estimation

Cost Estimation

Cost Estimation

Cost Estimation

Cost Estimation

Germany Austria Czech Repub- Slovak Re- Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
lic public
The federal states | The National Action | There are some | Municipal  sector: | Estimation of total | Estimation of total | Municipal hot spots: | Exact cost estima- | The costs for every | The total cost of the | Total Costs for in- | The costs for every | Total costs for ex-
Bavaria and Baden- | Plan does not treat | national and local | 105.5 mil. US$ yearly expenditure | costs of ongoing | 614 Mio US$ tion is missing single project have | projects is 297 mil- | vestment in US$ » | single project have |isting and planned
Warttemberg pro- | this aspect. Only | financial ~ sources | Industrial ~ sector: | of national water | projects: 1592 Mio | Industrial hot spots been given in a ta- | lion US$ of which | 400 mil. been given projects: 184 mil.
vide funds of more | the measures have | and funds avail- | 101.7 mil. US$ pollution reduction | SIT 5,5 Mio US$ ble. No figure for |about 27 percent| Total costs for O&M US$
than 220 Mio. USD | been described, not | able, but the sup- | Landfills: 43.5 mil. | related pro- | Investment costs of | Agricultural hot total costs. are provided for |in US$ 32 mil. (the
annually for waste | the possible costs. | port from foreign | US$ grammes: 550 Mil|long term invest- | spots: 0,104 Mio municipal hot spots, | accompanying pe-
water projects in funds is very USD. ment program of | US$ 14 percent for agri- | riod of time is not
the Danube river needed. Cost of the pro-| WWTP: 451 Mio | Dump Sites: 45 Mio cultural hot spots | given)
basin. Total needed posed project port- | DEM Uss and 59 % for in-
amount = 57.4 mil- folio: 161 mil USD. | Investment costs of dustrial hot spots.
lion US $. short term invest-
ment program of About 96 % of the
WWTP: 340 Mio total cost proposed
DEM for high priority are
for structural proj-
ects and the rest for
non structural ones.
Source: National Reviews, Part D: Water Engineering 12
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Overview: Planning and Implementing Capacities

Capacities Capacities Capacities Capacities Capacities Capacities Capacities Capacities Capacities Capacities Capacities Capacities Capacities
Germany Austria Czech Repub- Slovak Re- Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
lic public
. . The German Da- | The National Action | According to opin- | - Planing capacities | No separate de- | Capacity of civil | There are numer- | The capacities for | Chapter not exactly | Generally one can | Bulgarian environ- | Moldavan  Institu- | The compilation of
Planning Capaci- |nube Action Plan|Plan does not treat |ions of Czech| on the country | scription engineering is big|ous  engineering | the planning of | according to exem- | say that in Romania | mental institutions | tions have accu- | actual planning ca-
ties does not treat this | this aspect. authorities, spe-| level is repre- enough for the pur- | companies and | structural and non- | plary table of con- |there is a certain | are technically | mulated a lot of ex- | pacities of authori-
aspect. cialists, experts, | sented mainly by pose of planning | other institutions in | structural projects | tents: Please set | institutional capac- | strong but analyti- | perience in the de- | ties, institutions,
project or research | the Ministries and implementation | Croatia which are | are fully competent | out Planning and [ity in the field of | cally and manage- | signing and devel- | companies etc.
workers and scien- | . Planing Capaci- of all installation | able for the prepa- [in terms of both |Implementing ca- | preparation struc- | rially weak. Cur-|oping of different | cannot clearly de-
tists the actual| ties on the river and construction | ration of project | quality and quan- | pacities relevant for | tural projects for | rently in the country | projects in  co- | scribed.
planning capacities | basin level is rep- concerned. documents con- [ tity, to respond all | the foreseen proj- | water pollution re- | exist a number of | operation with dif- | At the moment ca-
of institutions, con- | resented by river cerning water — | challenges. ects, do not de-|duction and less | state, municipal | ferent international | pacity of Ukrainian
sulting and engi- | basin authorities pollution reduction. | Foreign assistance | scribe only already | experience in pre- | and private compa- | and local institu- | institutions and en-
neering companies | . Planing capacities and co-operation is | planned and im- | paring non- | nies, authorities, | tions. gineering compa-
or individual con-| on regional level a method of work in | plemented capaci- | structural projects. | research institutes | Different work- | nies in project pro-
sultants have been which institutions | ties There are about|and NGOs capable | shops, seminars | posal, design, busi-
sufficient for the and individuals 18.000 higher edu- | to undertake project | and training | ness plan devel-
preparation of proj- have gained years- cation employees in | preparation in the | courses in the|opment, prepara-
ect documents for long experience. engineering sci- | field of water pollu- | frame of different|tion  of  project
bankable projects. ences in Romania. | tion reduction. Main | international activi- | documents are suf-
problem: only a few | ties and projects | ficient for —prepara-
of them are really | have strongly in-|tion of bankable
capable to prepare | creased  planning | documents but
project documents | capacities of local | cannot be funded
for bankable proj- | authorities and in- | properly without
ects according BAT | stitutions. foreign assistance.
and BEP.
Capacities Capacities Capacities Capacities Capacities Capacities Capacities Capacities Capacities Capacities Capacities Capacities Capacities
Germany Austria Czech Republic Slovak Republic Hungary Slovenia Croatia Yugoslavia Bosnia Romania Bulgaria Moldava Ukraine
. The German Da- | The National Action | It is sure that per- | 250 firms  are | No separate de- | Capacity of civil| There are numer- | Structural proj- | Chapter not exactly | Structural proj- | Structural proj- | Structural proj- | Structural proj-
Implementing Ca- | nube Action Plan | Plan does not treat | formance quality of | working in water in- | scription engineering is big|ous  construction | ects: As far as the | according to exem- | ects: Romania has | ects: n Bulgaria | ects: ects:
pacities does not treat this | this aspect. Czech firms would | dustry enough for the pur- | companies in Croa- | volume of all nec- | plary table of con-|good potential for|exist a number of | Actual implement-|On  whole the
aspect. be improved in a pose of planning | tia which are capa- | essary capital | tents: Please set |the construction of | construction firms | ing capacities | treatment plants for
very short period of | Civil firms have a and implementation | ble for the con-|works is concerned | out Planning and | treatment plants for | capable to carry out | strongly depend on | municipal and in-
time. The  co- | huge amount of ca- of all installation | struction of treat- | it can be stated that | Implementing ca- | municipal and in- | quite sophisticated | financial situation | dustrial wastewater
operation with for- | pacities for con- and construction | ment plants for in- | the project design | pacities relevant for | dustrial waste wa- | hydro-technical or | for the project im-|can be constructed
eign companies for | struction. But there concerned. dustrial and mu- | and construction | the foreseen proj- | ter. There are con- | civil construction | plementation.  Ex- | by Ukrainian com-
turn key projects | is potential space nicipal waste water. | components can be | ects, do not de- | struction compa- | projects. There are | perience accumu- | panies if funding
will be very useful. | for foreign compa- The implementing | completed with the | scribe only already | nies in each county, | also private firms | lated in the con-|will be sufficient.
nies for turn-key capacities of con- | exclusive engage- | planned and im-|which could fulfil| good and strong | struction practice | The  co-operation
projects. struction ~ compa- | ment of domestic | plemented capaci- |the  requirements | enough to perform | shows that there | with foreign com-
nies might be con- | capacities ties for every project | such type of works. | were no significant | panies may be very
Non structural sidered as a limited | As for equipment, implementation. Two major prob- | problems in the im- [ useful but not al-
projects: if the number of | especially meas- Co-operation is | lems: plementation of the | ways crucial.
There are several projects is taken | urement, regulation needed for training Insufficient projects developed
firms  with  high into account. and automation, it with the BAT, new funding for water | with technical as- | Non-structural
professional level They are mainly | will be necessary to equipment for pro- pollution reduc- | sistance with inter- | projects:

capable of con- | co-operate with for- curement etc. tion project national donors. For those projects
ducting the con- | eign equipment Special electric Approximation of | Non structural | that include inven-
struction works, | suppliers regulation items the investment | projects: tories, surveys, re-
whereas assistance (measurement de- process to the | Generally Mol- | search or develop-
with implementation | Non-structural vices etc.) are European stan- | davan Institutions | ment of regulatory
of technology for |projects: In line needed dards. have good capaci- | norms and stan-
purification  could | with the legal defi- ties for the imple- | dards, as —well as
be helpful. nition of non- Non structural | Non structural | mentation of non- | NGO development
structural projects, projects: There is | projects: structural projects the financial sup-
there is a well- a need for interna- | There is a good port is needed from
developed structure tional co-operation | field for co- international co-
for the preparation for implementation | operation in non- operation.
and implementation of non-structural | structural projects.
of the projects. projects.
Source: National Reviews, Part D: Water Engineering 13







Annex 2.

Danube River Basin Project Data Base






Danube River Basin Pollution Reduction Programme

Proiect Database

Ukraine

Bulgaria

j]GEF - Global Environmental Facility 199







1 Project Title

Project-No: 171

1-1 Project Title: l

1-2 Country: l |

1-3 Date of first setting up: l |

1-4 Date of last upgrade: { |

1-5 Language of Project Documents: ] ]

1-6 Project concept in English available? ‘
1-7 Prefeasibility study in English available? ||
1-8 Feasibility Study in English available? _

1-9 Summaries in English available? L

2 Investor Details
2.1 Authority / Company

2-1-1 (1) Name: 2-1-1 (2) Name:

2-1-2 (1) Address: 2-1-2 (2) Address:

2-1-4 (1) Fax: 2-1-4 (2) Fax:

|
l
2-1-3 (1) Telephone: {
|
|

2-1-5 (1) E-mail: 2-1-5 (2) E-mail:

[ |
| ‘ ]
2-1-3 (2) Telephone: | |
' |
| |

2.2 Contact Persons

2-2-1 Responsable persons for the project: I

2.3 Legal / Financial Status

2-3-1 Public authority [ 2-3-2 Private company 2-3-3 State company

2-3-4 Legal status of the investor: ’

2.4 Authority / Company Profile
2-4-1 Task of business: x |

2-4-2 Annual budget of auth/turnover of company: l l

2-4-3 Number of persons employed: l ]

2.5 Planning / Implementing Extent / Capacity of the Investor

2-5-1 Authority's own capacity to plan and implement the project:

2.6 Names of Advisors / Consultants

2-6-1 Advisor/consultant #1: !

2-6-2 Advisor/consultant #2: I

2-6-3 Advisor/consultant #3: ] |

2.7 Institutions / Enterprises beside the Investor

2-7-1 Planning/consulting: ] |

2-7-2 Construction: l

2-7-3 Licensing/monitoring: l l




3 Project Description

Project-No: l1 |

3.1 Project Outline

3-1-1 Main components to avoid/mitigate water pollution: I l
3-1-2 Structural project 3-1-3 Non-structural project 3-1-4 Hot Spot ||

3-1-5 Sector: ! [ 3-1-6 Priority: ] [ 3-1-7 Order of priority: [——
3-1-8 Sub basin areas: l 1 3-1-9 Significant impact areas: ]

3-1-10 Beneficiaries downstream the emission:

3-1-11 Number of beneficiaries:

3-1-12 Stakeholders:

3-1-13 Number of stakeholders:

3-1-14 Number of inhabitants connected to the WWTP:

3-1-15 Name of Location:

3-1-16 Longitude:

3-1-17 Latitude:

3-1-18 Existing use of site:

3-1-19 Raw water load (TPE):

3-1-20 Current capacity of WWTP (TPE):

3-1-21 Final capacity of WWT (TPE):

3-1-22 Waste water volume discharged (Tm?/a):

3-1-23 River flow rate (mean annual average m®/day):

3-1-24 River low flow rate (m3/s):

et et it ey oy st sy sty ooraraary s bl iy ot ovmsmamet vy Smevansioy

WO (N SRR () INUUY DN SUNUURY B SN [ SNNIN D SUNUGDY D SOV D SN S SRS N SR [ SR [ SR

3-1-25 Distance to national border downstream (km):

3.2 Primary Needs for the Project

3-2-1 Health benefits:

3-2-2 Aquatic environment:

3-2-3 Recreation:

3-2-5 Biodiversity:

l
l
3-2-4 Aesthetics: i
!
3-2-6 Economic development: l

WONIDUSS Jf DU [ SOUNOUIDY ) GWNSHNED By VWO J) SOREN Sy SOOI

3-2-7 Transboundary effects: (




3-2-8 (1) Total load discharged into receiving water_ BOD (t/a):
3-2:9 (1) Total load discharged into receiving water_ COD (t/a):
"»3‘,-2-10 '(1) Total load discharged into receiving water_ N (t/a):

-‘2-.1‘31 {1) Total load discharged into receiving water_ P (t/a):

2 (1) Load reduction_BOD (t/a):

iction P(t/a);
mated ,Ievel of remaining pollution_ BOD (t/a):

3 2-17 (1) Estlmated level of remaining pollution_ COD (t/a):

-2-18 (1) Estlmated Ievel of remalnlng pollution_ N (t/a):

'3 2 19 (1) Estumated level of remamlng pollutlon P (t/a)

"3 3 Status of Pro;ect Preparatlon/lmplementat:on i

Huinoooonoun

53-3 1 Pro;ect concept i o D ‘
::..3-3-2 Prefeasmlllty tevel &5 , .
, 33-3 Feasibitliy leve_i ' L :
334 State of funding: . Il
343-5 Under cdnstructiori/impiem’entatibn - B
. 3-3-8 Date of start of constructlon Blologlcal treatmen : I L

3-2-8 (2) BOD (mg/l): o
3-29(2)COD (mgny: [ |
3210 @ N(mgn: [ |
3211@Pman: [
3-2-12(2) BOD (mgn): [ |
3-2-13 (2) COD (mg/l): r——' i
3-2-14 (2) N (ma/l): ]:_]_ :
32-15(2) P (mg/l)_: O
3-2-16 (2) BOD (mg/l): D—
3217 2)coD (mam: ||

3218 @)N(mgn): [ |

32-13 (2) P (mgn): | ]




4 Project Effects and Interactions

All currencies in
million USD

Project-No: [1 |

4.1 Public's Expression of Interest

4-1.1 Description of public participation/involvement measures:

4-1-2 Attitude of concerned people to the project:

4-1-3 Results of social acceptance assessment:

| I

4.2 Environmental Impact Assessment

4-2-1 EIA o
4-2-2 Planned
4-2-3 In progress
4-2-4 Completed
4-2-5 Accepted

4-2-6 Rejected T

4.3 Sensitivity of Locality / Receptor

4-3-1 Description of the area:

4.4 Primary Effects of Project

4-4-1 Local: ]

4-4-2 Regional/national: (

4-4-3 International/transboundary: ]

5 Economic Project Justification

5.1 Economic Project Benefits

5-1-1 Saved investment cost: ’ !

5-1-2 Employment effects during construction period (no of empl}): ‘ !

5-1-3 Empioyment effects during operation period (no of empl): I }

5-1-4 Other economic benefits: I

5.2 Economic Internal Rate of Return (EIRR)

5-2-1 Has an EIRR been calculated?

5-2-2 Amount of EIRR (%): l |




6 Financial Viability
Project-No: F ]

6.1 Estimated Investment Cost

6-1-1 Nature of cost estimate:

6-1-2 Total investment cost:

6-1-3 Incremental cost:

6-1-4 Cost of land:

6-1-5 Cost of construction:

6-1-6 Cost of machinery:

6-1-7 Cost of planning and supervision:
6-1-8 Estimated years of operation:

6-1-9 Year of cost estimate:

6-1-10 Exchange rate to USD in year of cost estimate:

6.2 Estimated Operational Cost

6-2-1 Nature of cost estimate:

6-2-2 Expected annual O+M cost (without inflation):
6-2-3 Replacement cost:

6-2-4 Year of cost estimate:

6-2-5 Exchange rate to USD in year of cost estimate:

6.3 Estimate of Revenues

6-3-1 Nature of cost estimate:
6-3-2 Expected annual revenues (without inflation):
6-3-3 Year of estimate:

6-3-4 Exchange rate to USD in year of cost estimate:

6.4 Financial Internal Rate of Return (FIRR)

6-4-1 Has an FIRR been calculated? T

6-4-2 Amount of FIRR (%): ]

o] e} L] | ) ) e L} L

All currencies in
million USD



6.5 Anticipated / Proposed Funding Scheme

6-5-1 Equity of project owner - secured:

6-5-2 Equity of project owner - requested:

6-5-3 National Environmental Fund - secured:
6-5-4 National Environmental Fund -requested:

6-5-5 Water Management Fund - secured:
6-5-6 Water Management Fund - requested:

6-5-7 Public loan - central budget - secured:
6-5-8 Public loan - central budget - requested:

6-5-9 Pubilc loan - regional budget - secured:
6-5-10 Public loan - regional budget - requested:

6-5-11 Public loan - municipal budget - secured:
6-5-12 Public loan - municipal budget - requested:

6-5-13 Public grant - central budget - secured:
6-5-14 Public grant - central budget - requested:

6-5-15 Public grant - regional budget - secured:
6-5-16 Pubilc grant - regional budget - requested:

6-5-17 Public grant - municipal budget - secured:
6-5-18 Public grant - municipal budget - requested:

6-5-19 International loan - secured:
6-5-20 International loan - requested:

6-5-21 international grant - secured:
6-5-22 International grant - requested:

6-5-23 Commercial bank loan - secured:
6-5-24 Commercial bank loan - requested:

6-5-25 Other sources {(Name):
6-5-26 Other sources - secured:
6-5-27 Other sources - requested:
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“Framework for a community action in the field of water
policy”






Danube River Basin Pollution Reduction Programme Report, June 1998xen 99

Developments of the Water Framework Directive

Europe's citizens are increasingly demanding cleaner water

»  cleaner water for drinking
»  cleaner water for bathing
» cleaner water as part of their environment, their local and regional heritage.

The increasing demand by citizens and environmental organisations for cleaner rivers and lakes,
groundwater and coastal beaches is evident. This demand by citizens is one of the main reasons
why the Commission has made water protection one of the priorities of its work. A new European
Water Policy will have to get polluted waters clean again, and ensure clean waters are kept clean.
In achieving these objectives, the roles of citizens and citizens' groups will be crucial. This is why a
new European Water Policy has to get citizens more involved.

A thorough restructuring process concerning European Water Policy is on the way, and a new
Water Framework Directive to be adopted this year, will be the operational tool, setting the
objectives for water protection well into the next century.

The following will provide an overview on development, present state and future of European
Water Policy.

An early beginning

Early European water legislation began, in a "first wave", with standards for those of our rivers and
lakes used for drinking water abstraction in 1975, and culminated in 1980 in setting binding quality
targets for our drinking water. It also included quality objective legislation on fish waters, shellfish
waters, bathing waters and groundwaters. Its main emission control element was the Dangerous
Substances Directive.

Addressing pollution from urban wastewater and from agriculture

In 1988 the Frankfurt ministerial seminar on water reviewed the existing legislation and identified a
number of improvements that could be made and gaps that could be filled. This resulted in the
second phase of water legislation, the first results of this were, in 1991, the adoption of

» the Urban Wastewater Treatment Directive, providing for secondary (biological)
wastewater treatment, and even more stringent treatment where necessary.

» the Nitrates Directive, addressing water pollution by nitrates from agriculture.

Other legislative results of these developments were Commission proposals for action on

» a new Drinking Water Directive, reviewing the quality standards and, where necessary,
tightening them (final adoption foreseen for 1998),

» a Directive for Integrated Pollution and Prevention Control (IPPC), adopted in 1996.

The arrival of this second wave of legislation has meant that everyone involved in European

Community water legislation (e.g. the Council, the European Parliament, the Member States,

regional and local authorities, water users, green groups and consumer groups) have found
themselves "drowning" in water-related proposals. Just as the real problems and costs of
implementing the Nitrates Directive and the Urban Wastewater Treatment Directive were being

faced, the Commission laid on the table four more Directives and an Action Programme.
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Getting Europe's waters cleaner, getting the citizen involved: the new European
water policy

Pressure for a fundamental rethink of Community water policy came to a head in mid-1995: The
Commission, which had already been considering the need for a more global approach to water
policy, accepted requests from the European Parliament's environment committee and from the
Council of environment ministers.

Whilst EU actions such as the Drinking Water Directive and the Urban Wastewater Directive can
duly be considered milestones, European Water Policy had to address the increasing awareness of
citizens and other involved parties for their water. At the same time water policy and water
management are to address problems in a coherent way. This is why the new European Water
Policy was developed in an open consultation process involving all interested parties.

The Communication was formally addressed to the Council and the European Parliament, but at the
same time invited comment from all interested parties, such as local and regional authorities, water
users and non-governmental organisations (NGOs). A score of organisations and individuals
responded in writing, most of the comments welcoming the broad outline given by the
Commission.

As the culmination of this open process a two day Water Conference was hosted in May 1996. This

Conference was attended by some 250 delegates including representatives of Member States,
regional and local authorities, enforcement agencies, water providers, industry, agriculture and, not

least, consumers and environmentalists.

The outcome of this consultation process was a widespread consensus that, while considerable
progress had been made in tackling individual issues, the current water policy was fragmented, in

terms both of objectives and of means. All parties agreed on the need for a single piece of

framework legislation to resolve these problems. In response to this, the Commission presented a
Proposal for a Water Framework Directive with the following key aims:

» to incorporate all requirements for management of water status into one single system

» to coordinate all the different objectives for which water is protected (ecology, drinking
water, bathing water, particular habitats) and to fill any gaps

» to coordinate all the measures taken on individual problems and sectors to achieve the
objectives so defined, and to define the relationship between emission limit value
measures and quality standards

» to increase public participation in water policy to provide for greater transparency, with
the advantages in enforceability which will result.

The outline below shows how these elements are made operational within the Directive.

A single system of water management: River basin management

The best model for a single system of water management is management by river basin - the
natural geographical and hydrological unit - instead of according to administrative or political
boundaries. Initiatives taken forward by the States concerned for the Maas, Schelde or Rhine river
basins have served as positive examples of this approach, with their cooperation and joint
objective-setting across Member State borders, or in the case of the Rhine even beyond the EU
territory. While several Member States already take a river basin approach, this is at present not the
case everywhere. For each river basin district - some of which will traverse national frontiers - a
"river basin management plan" will need to be established and updated every six years, and this
will provide the context for the co-ordination requirements identified above.
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Co-ordination of objectives - good status for all waters by 2010

There are a number of objectives in respect of which the quality of water is protected. The key ones
at European level are general protection of the aquatic ecology, specific protection of unique and
valuable habitats, protection of drinking water resources, and protection of bathing water. All these
objectives must be integrated for each river basin. It is clear that the last three — special habitats,
drinking water areas and bathing water — apply only to specific bodies of water (those supporting
special wetlands; those identified for drinking water abstraction; those generally used as bathing
areas). In contrast, ecological protection should apply to all waters: the central requirement of the
Treaty is that the environment be protected to a high level in its entirety.

Surface water

Ecological protection

For this reason, a general requirement for ecological protection, and a general minimum chemical
standard, was introduced to cover all surface waters. These are the two elements "good ecological
status" and "good chemical status". Good ecological status is defined in Annex V of the Water
Framework Proposal, in terms of the quality of the biological community, the hydrological
characteristics and the chemical characteristics. As no absolute standards for biological quality can
be set which apply across the Community, because of ecological variability, the controls are
specified as allowing only a slight departure from the biological community which would be
expected in conditions of minimal anthropogenic impact. A set of procedures for identifying that
point for a given body of water, and establishing particular chemical or hydromorphological
standards to achieve it, is provided, together with a system for ensuring that each Member State
interprets the procedure in a consistent way (to ensure comparability). The system is somewhat
complicated, but this is inevitable given the extent of ecological variability, and the large number
of parameters, which must be dealt with.

Chemical protection

Good chemical status is defined in terms of compliance with all the quality standards established
for chemical substances at European level. The Directive also provides a mechanism for renewing
these standards and establishing new ones by means of a prioritisation mechanism for hazardous
chemicals. This will ensure at least a minimum chemical quality, particularly in relation to very
toxic substances, everywhere in the Community.

Other uses

As mentioned above, the other uses or objectives for which water is protected apply in specific
areas, not everywhere. Therefore, the obvious way to incorporate them is to designate specific
protection zones within the river basin which must meet these different objectives. The overall plan

of objectives for the river basin will then require ecological and chemical protection everywhere as

a minimum, but where more stringent requirements are needed for particular uses, zones will be
established and higher objectives set within them.

There is one other category of uses which does not fit into this picture. It is the set of uses which
adversely affect the status of water but which are considered essential on their own terms — they are
overriding policy objectives. The key examples are flood protection and essential drinking water
supply, and the problem is dealt with by providing derogations from the requirement to achieve
good status for these cases, so long as all appropriate mitigation measures are taken. Less clear-cut
cases are navigation and power generation, where the activity is open to alternative approaches
(transport can be switched to land, other means of power generation can be used). Derogations are
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provided for those cases also, but subject to three tests: that the alternatives are technically
impossible, that they are prohibitively expensive, or that they produce a worse overall
environmental result.

Groundwater

Chemical status

The case of groundwater is somewhat different. The presumption in relation to groundwater should
broadly be that it should not be polluted at all. For this reason, setting chemical quality standards
may not be the best approach, as it gives the impression of an allowed level of pollution to which
Member States can fill up. A very few such standards have been established at European level for
particular issues (nitrates, pesticides and biocides), and these must always be adhered to. But for
general protection, we have taken another approach. It is essentially a precautionary one. It
comprises a prohibition on direct discharges to groundwater, and (to cover indirect discharges) a
requirement to monitor groundwater bodies so as to detect changes in chemical composition, and to
reverse any anthropogenically induced upward pollution trend. Taken together, these should ensure
the protection of groundwater from all contamination, according to the principle of minimum
anthropogenic impact.

Quantitative status

Quantity is also a major issue for groundwater. Briefly, the issue can be put as follows. There is
only a certain amount of recharge into a groundwater each year, and of this recharge, some is
needed to support connected ecosystems (whether they be surface water bodies, or terrestrial
systems such as wetlands). For good management, only that portion of the overall recharge not
needed by the ecology can be abstracted — this is the sustainable resource, and the Directive limits
abstraction to that quantity.

One of the innovations of the Directive is that it provides a framework for integrated management
of groundwater and surface water for the first time at European level.

Co-ordination of measures

There are a number of measures taken at Community level to tackle particular pollution problems.
Key examples are the Urban Wastewater Treatment Directive and the Nitrates Directive, which
together tackle the problem of eutrophication (as well as health effects such as microbial pollution
in bathing water areas and nitrates in drinking water); and the Integrated Pollution Prevention and
Control Directive, which deals with chemical pollution. The aim is to co-ordinate the application of
these so as to meet the objectives established above. This is done as follows.

First of all, the objectives are established for the river basin as outlined in the previous section.
Then an analysis of human impact is conducted so as to determine how far from the objective each
body of water is. At this point, the effect on the problems of each body of water of full
implementation of all existing legislation is considered. If the existing legislation solves the
problem, well and good, and the objective of the framework Directive is attained. However, if it
does not, the Member State must identify exactly why, and design whatever additional measures
are needed to satisfy all the objectives established. These might include stricter controls on
polluting emissions from industry and agriculture, or urban wastewater sources, say. This should
ensure full co-ordination.
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The combined approach

But there is a further aspect. Historically, there has been a dichotomy in approach to pollution
control at European level, with some controls concentrating on what is achievable at source,
through the application of technology; and some dealing with the needs of the receiving
environment in the form of quality objectives. Each approach has potential flaws. Source controls
alone can allow a cumulative pollution load which is severely detrimental to the environment,
where there is a concentration of pollution sources. And quality standards can underestimate the
effect of a particular substance on the ecosystem, due to the limitations in scientific knowledge
regarding dose-response relationships and the mechanics of transport within the environment.

For this reason, a consensus has developed that both are needed in practice - a combined approach.
The Water Framework Directive formalises this. It does so as follows. On the source side, it
requires that as part of the basic measures to be taken in the river basin, all existing technology-
driven source-based controls must be implemented as a first step. But over and above this, it also
sets out a framework for developing further such controls. The framework comprises the
development of a list of priority substances for action at EU level, prioritised on the basis of risk;
and then the design of the most cost-effective set of measures to achieve load reduction of those
substances, taking into account both product and process sources.

On the effects side, it co-ordinates all the environmental objectives in existing legislation, and
provides a new overall objective of good status for all waters, and requires that where the measures
taken on the source side are not sufficient to achieve these objectives, additional ones are required.

The river basin management plan

All the elements of this analysis must be set out in a plan for the river basin. The plan is a detailed
account of how the objectives set for the river basin (ecological status, quantitative status, chemical
status and protected area objectives) are to be reached within the timescale required. The plan will
include all the results of the above analysis: the river basin’s characteristics, a review of the impact
of human activity on the status of waters in the basin, estimation of the effect of existing legislation
and the remaining "gap" to meeting these objectives; and a set of measures designed to fill the gap.
One additional component is that an economic analysis of water use within the river basin must be
carried out. This is to enable there to be a rational discussion on the cost-effectiveness of the
various possible measures. It is essential that all interested parties are fully involved in this
discussion, and indeed in the preparation of the river basin management plan as a whole. Which
brings me to the final major element of the proposal, the public participation requirements.

Public participation

In getting our waters clean, the role of citizens and citizens' groups will be crucial.

There are two main reasons for an extension of public participation. The first is that the decisions

on the most appropriate measures to achieve the objectives in the river basin management plan will
involve balancing the interests of various groups. The economic analysis requirement is intended to
provide a rational basis for this, but it is essential that the process is open to the scrutiny of those
who will be affected.

The second reason concerns enforceability. The greater the transparency in the establishment of
objectives, the imposition of measures, and the reporting of standards, the greater the care Member
States will take to implement the legislation in good faith, and the greater the power of the citizens
to influence the direction of environmental protection, whether through consultation or, if
disagreement persists, through the complaints procedures and the courts. Caring for Europe's
waters will require more involvement of citizens, interested parties, non-governmental
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organisations (NGOs). To that end the Water Framework Directive will require information and
consultation when river basin management plans are established: the river basin management plan
must be issued in draft, and the background documentation on which the decisions are based must
be made accessible. Furthermore a biannual conference in order to provide for a regular exchange
of views and experiences in implementation will be organised. Too often in the past
implementation has been left unexamined until it is too late — until Member States are already
woefully behind schedule and out of compliance. The Framework Directive, by establishing very
early on a network for the exchange of information and experience between water professionals
throughout the Community will ensure this does not happen.

Streamlining legislation: seven old directives to be repealed

One advantage of the framework directive approach, in its own way a significant one, is that it will
rationalise the Community's water legislation by replacing seven of the "first wave" directives:
those on surface water and is two related directives on measurement methods and sampling
frequencies and exchanges of information on fresh water quality; the fish water, shellfish water,
and groundwater directives; and the directive on dangerous substances discharges. The operative
provisions of these directives will be taken over in the framework directive, allowing them to be
repealed.

Getting the prices right: full cost recovery pricing

There is one further element of the proposal which deserves attention. The need to conserve
adequate supplies of a resource for which demand is continuously increasing is one of the drivers
behind what is arguably one of the Directive’'s most important innovations - the introduction of
"full cost recovery" pricing. By 2010 Member States will be required to ensure that the price
charged to water consumers - such as for the abstraction and distribution of fresh water and the
collection and treatment of wastewater — integrates the true costs. Whereas this principle has a long
tradition in some countries, this is not the case in others. As set out in the directive, this is a
mandatory goal, but we have tried to take into account the cases where such an approach is not
possible, and have provided criteria for the key cases.

The main ones are: derogations in order to provide a basic water services to households at an
affordable price; and derogations for situations where there is both a social disadvantage (defined
in terms of eligibility for structural fund support) and a climatic or geographic issue which makes
water provision demonstrably more expensive than normal. There are clearly overriding social
objectives which necessitate these provisions. Their application would have to be clearly justified
by the Member State concerned, and would be subject to the test of reasonableness, which could be
pursued before the courts. But transparency will provide a more direct means of enforcement.
Making clear the size and nature of the subsidies provided to various sectors will provide the
impetus within a society for the redistribution of the cost burden in a more equitable way. This,
together with the impetus to a more efficient use of a resource which comes from pricing it at its
full value, will lead to a more rational approach to the whole question of the exploitation of water
resources.
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Conclusion

Much progress has been made in water protection in Europe, in individual Member States, but also
in tackling significant problems at European level. But Europe's waters are still in need of
increased efforts to get them clean or to keep them clean. After 25 years of European water
legislation, this demand is expressed, not only by the scientific community and other experts, but to
an ever increasing extent by citizens and environmental organisations. We should take up the
challenge of water protection, one of the great challenges for the European Union, as it approaches
the new millennium. Let us seize the initiative generated by the present political process on the
Water Framework Directive for the benefit of all Europe’s citizens and waters:

*Getting Europe's waters cleaner *Getting the citizens involved.
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ANNEX 4.1-A: CALCULATION OF DYNAMIC UNIT COST PER TON OF POLLUTION LOAD REDUCTION
MWWTP - ALTERNATIVE (A)
UNSTAGED IMPLEMENTATION - MECHANICAL/ BIOLOGICAL TREATMENT STANDARD
(EVALUATION PERIOD 1999-2030 - COST IN MILLION US$ - PRICE LEVEL 1999)

Year | Investment Cost Maintenance & Operation Cost Total Aggreg. | Unit Cost
Civil E&M Total Mainte- |Operation| Adminis- | Total Project | Annual | PerT of
Works nance Cost tration | Current Cost Pollutant | Pollutant
Cost Cost Cost ReductionjReductionj
(MUS$) [ MUS$) | (MUS$) | (MUSS$) | (MUSS) [ (MUSS) | (MUS$) | (M USS) (Ton)] (USD/T)
1999 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0
2000 8,0 8,0 16,0 0,0 0,0 0,0 0,0 16,0 0
2001 10,0 10,0 20,0 0,0 0,0 0,0 0,0 20,0 0
2002 12,0 12,0 24,0 0,0 0,0 0,0 0,0 24,0 0
2003 0,0 1,0 2,0 0,5 3,5 3,5 200
2004 0,0 1,0 2,0 0,5 3,5 3,5 202
2005 0,0 1,0 2,1 0,5 3,6 3,6 204
2006 0,0 1,0 2,1 0,5 3,6 3,6 206
2007 0,0 1,0 2,2 0,5 3,7 3,7 208
2008 0,0 1,0 2,2 0,5 3,7 3,7 210
2009 0,0 1,0 2,3 0,5 3,8 3,8 212
2010 0,0 1,0 2,3 0,5 3,8 3,8 214
2011 0,0 1,0 2,3 0,5 3,8 3,8 217
2012 0,0 1,0 2,4 0,5 3,9 3,9 219
2013 0,0 1,0 2,4 0,5 3,9 3,9 221
2014 0,0 1,0 2,5 0,5 4,0 4,0 223
2015 0,0 1,0 2,5 0,5 4,0 4,0 225
2016 0,0 1,0 2,6 0,5 4,1 4,1 228
2017 0,0 1,0 2,6 0,5 4,1 4,1 230
2018 0,0 1,0 2,7 0,5 4,2 4,2 232
2019 0,0 1,0 2,7 0,5 4,2 4,2 235
2020 0,0 1,0 2,8 0,5 4,3 4,3 237
2021 0,0 1,0 2,9 0,5 4,4 4,4 239
2022 0,0 1,0 2,9 0,5 4,4 4,4 242
2023 0,0 1,0 3,0 0,5 4,5 4,5 244
2024 0,0 1,0 3,0 0,5 4,5 4,5 246
2025 0,0 1,0 3,1 0,5 4,6 4,6 249
2026 0,0 1,0 3,2 0,5 4,7 4,7 251
2027 0,0 1,0 3,2 0,5 4,7 4,7 254
2028 0,0 1,0 3,3 0,5 4,8 4,8 256
2029 0,0 1,0 3,3 0,5 4,8 4,8 259
2030 0,0 1,0 3,4 0,5 4,9 4,9 262
Resid.Val.
PV at 0% 30,0 30,0 60,0 28,0 74,1 14,0 116,1 176,1 6426 27405
PV at 5% 25,8 25,8 51,5 12,3 30,5 6,1 48,9 100,4 6426 15626
PV at 8% 23,6 23,6 47,2 8,1 19,6 4,1 31,7 79,0 6426 12290
PV at 12% 21,1 21,1 42,2 5,1 11,8 2,5 19,4 61,6 6426 9592




ANNEX 4.1-B: CALCULATION OF DYNAMIC UNIT COST PER TON OF POLLUTION LOAD REDUCTION
MWWTP - ALTERNATIVE (B)
IMPROVED EFFLUENT STANDARD IN STAGE Il
(EVALUATION PERIOD 1999-2030 - COST IN MILLION US$ - PRICE LEVEL 1999)

Year | Investment Cost Maintenance & Operation Cost Total Aggreg. | Unit Cost
Civil E&M Total Mainte- |Operation| Adminis- | Total Project | Annual | Per T of
Works nance Cost tration | Current Cost Pollutant | Pollutant
Cost Cost Cost ReductionjReduction]
(MUS$) [ (MUSS$) | MUSH | (MUSS) | MUSS) | (MUSS) | (MUSS) ] (M USH) (Ton)] (USD/T)
1999 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0
2000 8,0 6,0 14,0 0,0 0,0 0,0 0,0 14,0 0
2001 10,0 8,0 18,0 0,0 0,0 0,0 0,0 18,0 0
2002 12,0 10,0 22,0 0,0 0,0 0,0 0,0 22,0 0
2003 0,0 1,0 2,0 0,5 3,5 3,5 200
2004 0,0 1,0 2,0 0,5 3,5 3,5 202
2005 0,0 1,0 2,1 0,5 3,6 3,6 204
2006 0,0 1,0 2,1 0,5 3,6 3,6 206
2007 0,0 1,0 2,2 0,5 3,7 3,7 208
2008 0,0 1,0 2,2 0,5 3,7 3,7 210
2009 0,0 1,0 2,3 0,5 3,8 3,8 212
2010 0,0 1,0 2,3 0,5 3,8 3,8 214
2011 0,0 1,0 2,3 0,5 3,8 3,8 217
2012 0,0 1,0 2,4 0,5 3,9 3,9 219
2013 10,0 6,0 16,0 1,0 2,4 0,5 3,9 19,9 221
2014 10,0 6,0 16,0 1,0 2,5 0,5 4,0 20,0 223
2015 0,0 15 5,0 0,8 7,2 7,2 297
2016 0,0 15 51 0,8 7,3 7,3 300
2017 0,0 15 5,2 0,8 7,4 7,4 303
2018 0,0 15 5,3 0,8 7,5 7,5 306
2019 0,0 15 54 0,8 7,6 7,6 309
2020 0,0 15 5,5 0,8 7,7 7,7 312
2021 0,0 15 5,6 0,8 7,9 7,9 315
2022 0,0 15 5,7 0,8 8,0 8,0 318
2023 0,0 15 5,8 0,8 8,1 8,1 321
2024 0,0 15 5,9 0,8 8,2 8,2 325
2025 0,0 15 6,1 0,8 8,3 8,3 328
2026 0,0 15 6,2 0,8 8,4 8,4 331
2027 0,0 15 6,3 0,8 8,6 8,6 334
2028 0,0 15 6,4 0,8 8,7 8,7 338
2029 0,0 15 6,6 0,8 8,8 8,8 341
2030 0,0 1,5 6,7 0,8 8,9 8,9 345
Resid.Val.
PV at 0% 50,0 36,0 86,0 36,0 119,5 18,0 173,5 259,5 7658 33889
PV at 5% 35,2 26,2 61,4 14,7 44,3 7,4 66,4 127,8 7658 16686
PV at 8% 29,7 22,5 52,2 9,4 26,7 4,7 40,8 93,0 7658 12139
PV at 12% 24,6 18,9 43,5 5,6 14,9 2,8 23,3 66,8 7658 8726




ANNEX 4.2-A: CALCULATION OF FINANCIAL INTERNAL RATE OF RETURN (FIRR)
MWWTP - ALTERNATIVE (A)
UNSTAGED IMPLEMENTATION - MECHANICAL/ BIOLOGICAL TREATMENT STANDARD
(EVALUATION PERIOD 1999-2030 - COST IN MILLION US$ - PRICE LEVEL 1999)

YEAR | INVESTMENT COST Total Total Annual | Average | Annual Total
Civil E&M Total Current | Project | Volume | Revenue] Project Project

Works Cost Cost of per Revenues Net
Sewage m3 Revenues|
muss) | muss) | muss) ] muss) | vuss) ] v ma) lusoma)l v uspy | (v usp)
1999 0,0 0,0 0,0 0,0] 0,0 0,0] 05 0,0] 0,0
2000 8,0 8,0 16,0 00l 160 0,01 05 ool -160
o001l 100/ 100/ 200 00l 200 0,01 05 00l -200
2002 12,0 12,0 24,0 00l 240 0,01 05 00l -240
2003 0,0 35 35| 200 05 10,0] 6,5
2004 0,0 3,5 35 20,2 05 10,1 6,6
2005 0,0 3,6 36 20,4 05 10,2 6,6
2006 0,0 3,6 36 20,6 05 10,3 67
2007 0,0 3,7 37 20,8 05 10,4 6,7
2008 0,0 3,7 37 21,0] 05 10,5 6.8
2009 0,0 3,8 38 21,2 05 10,6 6,8
2010 0,0 3,8 38 21,4 05 10,7 6,9
2011 0,0 3,8 38 217 05 10,8 7.0
2012 0,0 3,9 3.9 21,9 05 10,9 7.0
2013 0,0 3,9 3.9 22,1 05 11,0] 71
2014 0,0 40| 40 223 05 11,2 7.2
2015 0,0 40| 40 225 05 11,3 73
2016 0,0 41 41 22,8 05 11,4 73
2017 0,0 41 41 23,0] 05 11,5 7.4
2018 0,0 42 42 23,2 05 11,6 7.4
2019 0,0 42 42 23,5 05 11,7 75
2020 0,0 43 43 23,7 05 11,8 75
2021 0,0 4.4 44 23,9 05 12,0] 76
2022 0,0 4.4 44 24,2 05 12,1 7.7
2023 0,0 45 45 24.4 05 12,2 77
2024 0,0 45 45 24,6 05 12,3 7.8
2025 0,0 46 46 24,9 05 12,4 7.8
2026 0,0 47 47 25,1 05 12,6 7.9
2027 0,0 47 47 25,4 05 12,7 8,0
2028 0,0 48 48 25,6 05 12,8 8,0
2029 0,0 48 48 25,9 05 13,0] 8.2
2030 0,0 4.9 4.9 26,2 05 13,1 8.2
Resid.Val. 0,0
FIRR 10%




ANNEX 4.2-B: CALCULATION OF FINANCIAL INTERNAL RATE OF RETURN (FIRR)
MWWTP - ALTERNATIVE (B)
IMPROVED EFFLUENT STANDARD IN STAGE I
(EVALUATION PERIOD 1999-2030 - COST IN MILLION US$ - PRICE LEVEL 1999)

YEAR | INVESTMENT COST Total Total Annual | Average | Annual Total
Civil E&M Total Current | Project | Volume | Revenue | Project Project

Works Cost Cost of per Revenues| Net
Sewage m3 Revenues|
muss) | Muss) | muss) ] muss) I vuss) ] v ma) fusoma)l v uspy | (v usp)
1999 0,0 0,0 0,0 0,0] 0,0 0,0] 05 0,0] 0,0
2000 8,0 6,0 14,0 ool 140 0,01 05 ool 140
2001 10,0 80| 180 00l 180 0,01 05 00l -180
2002 12,0 100 22,0 00l 220 0,01 05 00l -220
2003 0,0 3,5 35 20,0| 05| 100 6,5
2004 0,0 3,5 35 20,2 05 10,1 6,6
2005 0,0 3,6 36 20,4 05 10,2 6,6
2006 0,0 3,6 36 20,6 05 10,3 67
2007 0,0 3,7 37 20,8 05 10,4 67
2008 0,0 3,7 37 21,0] 05 10,5 6.8
2009 0,0 3,8 38 21,2 05 10,6 6,8
2010 0,0 3,8 38 21,4 05 10,7 6,9
2011 0,0 3,8 38 21,7 05 10,8 7.0
2012 0,0 3,9 3.9 21,9 05 10,9 7.0
2013 10,0 6.0 16,0 3,9 19,9 22,1 05 1100 -89
2014 10,0 6,0 16,0 40l 200 223 05 11,2 8,8
2015 0,0 7.2 7.2 225 05 11,3 41
2016 0,0 7.3 73 22,8 05 11,4 41
2017 0,0 7.4 7.4 23,0] 05 11,5 41
2018 0,0 7,5 75 23,2 05 11,6 41
2019 0,0 7.6 76 23,5 05 11,7 41
2020 0,0 7.7 77 23,7 05 11,8 41
2021 0,0 7.9 7.9 23,9 05 12,0] 41
2022 0,0 8,0 8,0 24,2 05 12,1 41
2023 0,0 8,1 8.1 24.4 05 12,2 41
2024 0,0 8,2 8,2 24,6 05 12,3 41
2025 0,0 8,3 8.3 24.9 05 12,4 41
2026 0,0 8,4 8.4 25,1 05 12,6 42
2027 0,0 8,6 8.6 25,4 05 12,7 41
2028 0,0 8,7 87 25,6 05 12,8 41
2029 0,0 8,8 8.8 25,9 05 13,0] 42
2030 0,0 8,9 8,9 26,2 05 13,1 42
Resid.Val. 0,0
FIRR 7%




Annex b.

Tables of proposed projects of respective countries and
sectors according to the data base (Country tables)






List of Projects per Country

Column Explanation
2 ID-No: Identification Number in the Database
3 Priority of projects given by countries - High, Medium, Low or Nonstructural Project
7 Dilution Factor = Discharge of WWTP / River Low Flow Rate
8 Sub-river quin: apcording to the repprt "Thematic Map; of t.he Danube River Basin - Social. and Economic
Characteristics, with particular attention to Hot Spots, Significant Impact Areas and Hydraulic Structures"
9 Significant Impact Area: according to the report "Thematic Maps of the Danube River Basin"
14 Load Reduction of Organic Matter Indicator: LROM = highest value of either (2*BOD) or COD
15 Nutrient Load Reduction Indicator: NLR = N+P
17 Incremental Percentage = instead of missing data for Incremental Costs (18)
a percentage is given by countries (*) or is estimated from Total Investment Costs for Nutrient removal
Project category: 1. new sewer and new WWTP 5%
2. extension of sewer and extension of existing WWTP 20%
3. existing sewer (or extension) and new WWTP 30%
4. extension of capacity of existing WWTP 50%
5. extension of WWTP predominantly for nutrient reduction 90%
For other projects the percentage is estimated landfills (industrial, municipal)
technology change in industry 20%
remedial measures in agricultu 50%
18 Incremental Costs = Incremental Percentage*Total Investment Costs
19 Baseline Costs = Total Investment Costs - Incremental Costs
20 Specific Incremental Costs = Incremental Costs / NLR
22 Specific Baseline costs = Baseline Costs / LROM

printed: 19.08.99
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Annex 6.

Summary Tables of pollution reduction and investment
per country
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DANUBE RIVER BASIN POLLUTION REDUCTION PROGRAMME

Summary of pollution reduction and investments per sector and country

Sector Country Expected Load Reduction Total Incremental | Baseline
Investment Costs Costs
BOD COD N P LROM NLR Costs
tly (mil USD) (milUSD) | (mil USD)
1 2 3 4 5 6 7 8 9 10 11
Municipality  |Germany 75 513 4,409 13| 513 4,422 100.57 90.52 10.06
Austria 5,740 12,028 4,040 404 13,028 4,444 576.06 518.45 57.61
Czech Republic 516 2,850 942 115 2,850 1,057 105.63 93.07, 12.56
Slovakia 498 2,866 1,792 312 3,384 2,104 104.02 44.60 59.42
Hungary 58,400 116,800 1,107 410 116,800 1,517 90.03 52.73 37.30
Slovenia 29,010 65,920 4,372 972 65,920 5,344 280.42 93.09 187.34
Croatia 19,026 41,488 1,764 259 47,882 2,023 729.20 198.90 530.29
Bosnia-Herzegovina 46,565 0| 3,168 474 93,130 3,642 222.05 13.35 208.70
Yugoslavia 80,679 95,500 2,598 3,388 164,742 5,986 680.88 160.60 520.28
Bulgaria 28,639 62,682 2,879 1,594 63,411 4,473 198.73 59.62 139.11
Romania 66,986 79,064 10,802 3,329 133,972 14,131 359.93 260.82 99.11
Moldova 855 1,600 479 0| 1,709 479 54.00 2.70 51.30
Ukraine 1,441 2,105 418 79 2,941 497 64.10 15.73] 48.38
Subtotal 338,430 483,416 38,770 11,348 710,282 50,118 3,565.62 1,604.17| 1,961.45)
Industry Germany 0| 780 635 40 760 675 6.29 1.26 5.03
Austria 5,500 4,500 470 0 11,000 470 81.19 16.24] 64.95
Czech Republic 109 497 40 4 513 44 3.41 1.83 1.59
Slovakia 1,857 1,650 0| 0| 3,804 0| 74.55 21.26 53.30
Hungary 680 3,400 420 6 3,400 426 57.52 13.26 44.26
Slovenia 16,720 38,020 2,521 561 38,020 3,082 54.50 10.38 44.13
Croatia 1,147 209 0| 0| 2,409 0| 5.52 1.57 3.95)
Bosnia-Herzegovina 15,120 37,020 0| 0| 52,860 0| 47.60 15.40 32.20
Yugoslavia 5,770 32,124 682, 4,118 32,124 4,800 78.44 4.42 74.01
Bulgaria 5,856 12,090 480 65 12,195 545 96.89 46.03 50.87
Romania 5,006 10,852 1,685 168 13,572 1,853 254.67 64.17 190.50
Moldova 0| 0| 0| 0| 0| 0| 38.00 7.60 30.40
Ukraine 85 0| 0| 38| 170 38 11.35 0.77 10.58
Subtotal 57,850 141,142 6,933 5,000 170,827 11,933 809.92 204.17 605.75
Agriculture Germany 0| 0| 0| 0| 0| 0| 0.00 0.00 0.00
Austria 0| 0| 0| 0| 0| 0| 0.00 0.00 0.00|
Czech Republic 13 17 159 16 26 175 31.20 2.30 28.90
Slovakia 0| 0| 0| 0| 0| 0| 0.00 0.00 0.00|
Hungary 0 0| 0 0| 0 0| 0.00 0.00 0.00
Slovenia 5,440 12,330 822 185 12,330 1,007 7.00 1.40 5.60)
Croatia 5,100 0| 7 4 10,200 11 0.10 0.00 0.10)
Bosnia-Herzegovina 17,135 0 2,705 602 34,270 3,307 14.90] 4.47 10.43
Yugoslavia 4,834 0| 603| 226 9,668 829 19.83] 3.60 16.23
Bulgaria 0| 0| 0| 0| 0| 0| 0.00 0.00 0.00|
Romania 2,851 4,012 1,401 1 5,751 1,402 39.62 10.60] 29.01
Moldova 0| 0| 0| 0| 0| 0| 45.49 0.60 44.89
Ukraine 0| 0| 0| 0| 0| 0 0.87 0.17 0.70)
Subtotal 35,373 16,359 5,697 1,034 72,245 6,731 159.00] 23.14 135.86




DANUBE RIVER BASIN POLLUTION REDUCTION PROGRAMME

Summary of pollution reduction and investments per sector and country

Sector Country Expected Load Reduction Total Incremental | Baseline
Investment Costs Costs
BOD COD N P LROM NLR Costs
tly (mil USD) (milUSD) | (mil USD)
1 2 3 4 5 6 7 8 9 10 11
Wetlands Germany 0] 0 211] 21 0| 232 126.60 84.60 42.00
Austria 0| 0| 165 17 0| 182 42.90 9.90 33.00
Czech Republic 0| 0| 520 52 0| 572 70.58 31.19 39.39
Slovakia 0| 0| 113] 11 0| 124 9.00 1.13 7.88]
Hungary 0 0 4,163 416 0| 4,579 312.75 21.38 291.38
Slovenia 0| 0 0 0 0 0 0| 0| 0|
Croatia 0| 0| 4,887 489 0| 5,376 175.23 28.62 146.61
Bosnia-Herzegovina 0| 0| 2,000 200 0| 2,200 80.00 20.00 60.00
Yugoslavia 0 0 3,200 320 0 3,520 123.71 27.50 96.21
Bulgaria 0| 0| 1,864 187 0| 2,051 22.37 3.73 18.64
Romania 0| 0| 8,404 840 0| 9,244 100.85 16.81 84.04
Moldova 0| 0| 1,980 199 0| 2,179 23.76 3.96 19.80
Ukraine 0 0| 2,365 237 0| 2,602 28.38 4.73 23.65
Subtotal 0 0| 29,872 2,989 0 32,861 1,116.14 253.54 862.59
Other Germany 0 0 0 0 0 0 0.00 0.00 0.00
Measures Austria 0 0 0 0 0 0 0.00 0.00 0.00
Czech Republic 0 0 0 0 0 0 0.00 0.00 0.00
Slovakia 0| 0| 0| 0| 0| 0| 0.57 0.00 0.57
Hungary 0 0| 0 0| 0| 0| 0.00 0.00 0.00|
Slovenia 0| 0| 0| 0| 0| 0| 0.00 0.00 0.00|
Croatia 0 0| 0 0| 0 0 4.58 0.00 4.58]
Bosnia-Herzegovina 0 0 0 0 0 0 0 0 0
Yugoslavia 0 0 0 0 0 0 2.62 0.00 2.62
Bulgaria 0| 0| 0| 0| 0| 0| 0| 0 0|
Romania 0| 0| 0| 0| 0| 0 3.49 0.00 3.49
Moldova 0| 0| 0| 0| 0| 0| 0| 0 0|
Ukraine 0| 0| 0| 0| [ 0 2.35 0.00 20.00
Subtotal 0 0| 0 0| 0 0| 13.60 0.00 31.25
Total Danube River Basin Countries 431,653 640,917 81,272 20,371 953,354 101,642 5,664.28 2,085.03 3,596.90

note: Structural and nonstructural projects have been included in this list



DANUBE RIVER BASIN POLLUTION REDUCTION PROGRAMME
Summary of pollution reduction and investments per country and sector

Country Sector Expected Load Reduction Total Incremental Baseline
Investment Costs Costs
BOD cobp N P LROM NLR Costs
ty (mil USD) (mil USD) (mil USD)
1 2 3 4 5 6 7 8 9 10 11
Germany Municipality 75 513 4,409 13 513 4,422 100.57 90.52 10.06!
Industry 0| 780 635 40 760 675 6.29 1.26 5.03
Agriculture 0 0 0| 0| 0| 0| 0.00 0.00 0.00
Wetlands 0 [9) 211 21 0 232 126.60 84.60 42.00
Other Measures 0 0| 0| 0| 0| 0| 0.00 0.00 0.00
Austria Municipality 5,740 12,028 4,040 404 13,028 4444 576.06 518.45 57.61
Industry 5,500 4,500 470 0| 11,000 470 81.19 16.24 64.95
Agriculture 0 0 0| 0| 0| 0| 0.00 0.00 0.00
Wetlands 0| 0 165 17 0| 182 42.90 9.90 33.00
Other Measures 0 0| 0| 0| 0| 0| 0.00 0.00 0.00
Czech Municipality 516 2,850 942 115 2,850 1,057 105.63 93.07 12.56]
Republic Industry 109 497 40 4 513 44 3.41 1.83 1.59
Agriculture 13 17 159 16 26 175 31.20 2.30 28.90
Wetlands 0| 0| 520 52 0| 572 70.58 31.19 39.39
Other Measures 0 0| 0| 0| 0| 0| 0.00 0.00 0.00
Slovakia Municipality 498 2,866 1,792 312 3,384 2,104 104.02 44.60 59.42
Industry 1,857 1,650 0| 0| 3,804 0| 74.55 21.26 53.30
Agriculture 0 0 0| 0| 0| 0| 0.00 0.00 0.00
Wetlands 0 0 113 11 0 124 9.00 1.13 7.88
Other Measures 0 0| 0 0| 0| 0| 0.57, 0.00 0.57
Hungary Municipality 58,400 116,800 1,107 410[ 116,800 1,517 90.03 52.73 37.30
Industry 680 3,400 420 6 3,400 426 57.52 13.26 44.26
Agriculture 0 0 0| 0| 0| 0| 0.00 0.00 0.00
Wetlands 0| 0| 4,163 416 0 4,579 312.75 21.38 291.38
Other Measures 0 0| 0| 0| 0| 0| 0.00 0.00 0.00
Slovenia Municipality 29,010 65,920 4,372 972 65,920 5,344 280.42 93.09 187.34
Industry 16,720 38,020 2,521 561 38,020 3,082 54.50 10.38 44.13
Agriculture 5,440 12,330 822 185 12,330 1,007 7.00 1.40 5.60
Wetlands 0| 0 0| 0| 0| 0| 0.00 0.00 0.00
Other Measures 0 0| 0| 0| 0| 0| 0.00 0.00 0.00
Croatia Municipality 19,026 41,488 1,764 259 47,882 2,023 729.20 198.90 530.29
Industry 1,147 209 0| 0| 2,409 0| 5.52 1.57 3.95
Agriculture 5,100 0 7 4 10,200 11 0.10 0.00) 0.10
Wetlands 0| 0| 4,887 489 0| 5,376 175.23 28.62 146.61
Other Measures 0 0| 0| 0| 0| 0| 4.58 0.00 4.58
Bosnia Municipality 46,565 0| 3,168 474 93,130 3,642 222.05 13.35 208.70!
Industry 15,120 37,020 0| 0] 52,860 0| 47.60 15.40 32.20
Agriculture 17,135 0 2,705 602 34,270 3,307 14.90 4.47 10.43
Wetlands 0| 0| 2,000 200 0| 2,200 80.00 20.00 60.00
Other Measures 0 0| 0| 0| 0| 0| 0.00 0.00 0.00
Yugoslavia Municipality 80,679 95,500 2,598 3,388 164,742 5,986 680.88 160.60 520.28
Industry 5,770 32,124 682, 4,118 32,124 4,800 78.44 4.42 74.01
Agriculture 4,834 0 603 226 9,668 829 19.83 3.60 16.23
Wetlands 0| 0| 3,200 320 0| 3,520 123.71 27.50 96.21
Other Measures 0 0| 0| 0| 0| 0| 2.62 0.00) 2.62
Bulgaria Municipality 28,639 62,682 2,879 1,594 63411 4473 198.73 59.62 139.11
Industry 5,856 12,090 480 65 12,195 545 96.89 46.03 50.87
Agriculture 0 0 0| 0| 0| 0| 0.00 0.00 0.00
Wetlands 0 0 1,864 187 0 2,051 22.37 3.73 18.64
Other Measures 0 0| 0| 0| 0| 0| 0.00 0.00 0.00
Romania Municipality 66,986 79,064 10,802 3,329| 133972 14,131 359.93 260.82 99.11
Industry 5,006 10,852 1,685 168 13,572 1,853 254.67 64.17 190.50
Agriculture 2,851 4,012 1,401 1 5,751 1,402 39.62 10.60 29.01
Wetlands 0| 0| 8,404 840 0| 9,244 100.85 16.81 84.04
Other Measures 0 0 0| 0| 0| 0| 3.49 0.00 3.49
Moldova Municipality 855 1,600 479 0| 1,709 479 54.00 2.70 51.30
Industry 0| 0 0 0| 0| 0| 38.00 7.60 30.40
Agriculture 0 0 0| 0| 0| 0| 45.49 0.60) 44.89
Wetlands 0| 0| 1,980 199 0| 2,179 23.76 3.96 19.80
Other Measures 0 0| 0| 0| 0| 0| 0.00 0.00 0.00
Ukraine Municipality 1,441 2,105 418 79 2,941 497 64.10 15.73 48.38
Industry 85 0| 0| 38 170 38 11.35 0.77 10.58
Agriculture 0 0 0 0 0 0 0.87 0.17 0.70
Wetlands 0| 0| 2,365 237, 0| 2,602 28.38 4.73 23.65
Other Measures 0 0| 0| 0| 0| 0| 2.35 0.00 20.00
Total 431,653 640,917 81,272 20,371 953,354 101,642 5,664.28 2,085.03 3,596.90

Note: Structural and nonstructural projects have been included in this list.



DANUBE RIVER BASIN POLLUTION REDUCTION PROGRAMME
Summary of pollution reduction and investments per sector and country

Sector Country Expected Load Reduction Total Incremental | Baseline
Investment Costs Costs
BOD COD N P LROM NLR Costs
ty (mil USD) (milUSD) | (mil USD)
1 2 3 4 5 6 7 8 9 10 11
Municipality |Germany 75 513| 4,409 13 513 4,422 100.57 90.52 10.06
Austria 5,740 12,028 4,040 404 13,028 4,444 576.06 518.45 57.61
Czech Republic 516 2,850 942 115 2,850 1,057 105.63 93.07 12.56
Slovakia 498 2,866 1,792 312 3,384 2,104 104.02 44.60 59.42
Hungary 58,400 116,800 1,107 410 116,800 1,517 90.03 52.73 37.30
Slovenia 29,010| 65,920 4,372 972 65,920 5,344 280.42 93.09 187.34
Croatia 19,026 41,488 1,764 259 47,882 2,023 729.20 198.90 530.29
Bosnia-Herzegovina 46,565 0 3,168 474 93,130 3,642 222.05 13.35 208.70
Yugoslavia 80,679 95,500 2,598 3,388 164,742 5,986 680.88 160.60 520.28
Bulgaria 28,639 62,682 2,879 1,594 63,411 4,473 198.73 59.62 139.11
Romania 66,986 79,064 10,802 3,329 133,972 14,131 359.93 260.82 99.11
Moldova 855 1,600 479 0 1,709 479 54.00 2.70 51.30
Ukraine 1,441 2,105 418 79 2,941 497 64.10 15.73 48.38
Subtotal 338,430| 483,416| 38,770 11,348 710,282 50,118 3,565.62] 1,604.17 1,961.45
Wetlands Germany 0 0 211 21 0 232 126.60 84.60 42.00
Austria 0 0 165 17 0 182 42.90 9.90 33.00
Czech Republic 0 0 520 52 0 572 70.58 31.19 39.39
Slovakia 0 0 113 11 0 124 9.00 1.13 7.88
Hungary 0 o 4,163 416 0 4,579 312.75 21.38 291.38
Slovenia 0 0 0 0 0 0 0 0 0
Croatia 0 o 4,887 489 0 5,376 175.23 28.62 146.61
Bosnia-Herzegovina 0 0| 2,000 200 0 2,200 80.00 20.00 60.00
Yugoslavia 0 0ol 3,200 320 0 3,520 123.71 27.50 96.21
Bulgaria 0 o 1,864 187 0 2,051 22.37 3.73 18.64
Romania 0 0| 8,404 840 0 9,244 100.85 16.81 84.04]
Moldova 0 0 1,980 199 0 2,179 23.76 3.96 19.80
Ukraine 0 o 2,365 237 0 2,602 28.38 4.73 23.65
Subtotal 0 0] 29,872 2,989 0 32,861 1,116.14f 253.54 862.59
Total Municipality and Wetlands 338,430] 483,416| 68,642| 14,337 710,282 82,979 4,681.76 1,857.72 2,824.04]

note: Structural and nonstructural projects have been included in this list



/6'618°C [1€/96'T 68°E€T8 Y STO'€6 [0¥0798 [9TE'ST [669°Z. [rv6'€LS [92E66E Sal1junod uiseq JAARY agnueq [ejoL
6€°298 65°€5¢C 86'STT'T 1982€ [0 686 [¢/8'62 [0 0 [e101qns
106'0T 59°€2 €Ly 8€'8Z 209'C 0 162 59e'z o 0 auenn
¥06'0T 08'6T 96'€ 9/°€2 6.T'C 0 66T 086'T [0 0 ©AOPIOIN
016'0T 7078 1897 S8°00T ¥v2'6 0 o8 70r'8 |0 0 eluewoy
016'0T 79'8T €LE 1€22 1502 0 18T ¥98'T [0 0 elebing
S80'GE 00'96 05°/2 05°€2T 02S'€ 0 0ze 00z’ o 0 BINR|SODNA
¥9€'9E 0009 0002 0008 002'2 0 002 0002 o 0 euinobazioH-elusog
S6G'Z€E T9'9vT 29'82 €2'GLT 9/€'S 0 687 /887 o 0 eleosd
0 0 0 0 0 0 0 0 0 BIUSAOIS
10€'89 8E'162 ov'12 8/Z1€ 6/S'v 0 9Ty £9TY [0 0 Arebuny
£28'2. 88, ST'T €0'6 vZT 0 TT €1T 0 0 eneno|s
Z6€'€2T 6E°6E 6T 1E 850 z.S 0 4] 025 0 0 oljgnday Yyoazo
¥T.'GET 00°€E 06'6 062V Z8T 0 /T 59T 0 0 elsny
069'G7S 00°Z¥ 0978 09'92T 44 0 14 112 0 0 Avewsso Spue1ap
czevo’c  [L0TeLT 06'062°€ 99879 [0€T'888 [€/2'9T [€6S'8v [vET'€6S [96.20F [e101gns
1/9'62 €G/'€C 82'GE [ 4" 00°0S 961 176'C €0T £6€ 0T |vir'T aurenn
000 000 000 0 0 0 0 0 0 ©AOPIOIN
299'8T 9€2'S 8€/9T [AA L4 £8'16¥ G8€'LT  |S62'€ST  [86¥'€  [/88'€T [826'€6 |Ev8'Y. eluewoy
907'9€ 0Z€'9 SZ'€8T 6T°€0T 1982 858'C /ST'9Y €20'T |5€8'T |eze'sy  |61G'Te elebing
T0.'ST ov.'9 50509 56297 00°€LL 169'0T |z€8'88T |e€e'.  |v9e's  |069'VTT |6¥T'¥8 BINR|SODNA
S/T'E 61S'S ¥2'28T7 9022 0€'702 616'9 092'08T [9.0'T [e28's [oz0'le  |oz8'8L euinobazioH-elusog
6SE'EL 859'TT 69°LEE 0v'8vT 0T'98% €20 160'8Y (<14 v9L'T  |.69'Ty [€L0'6T eneol)
892'1T 6.6'C 12°2€2 18°20T 80°'GEE v21'6 0/¥'2TT  [199'T [e9v's |oiv'2TT [00S'6¥ BIUSNOIS
659'€E €02'T 22'6L 01’59 444" £v6'T 002'02T 9Ty 125'T 002'02T  080'6S Arebuny
120'€2 805'S2 9,99 vv'8y 0Z'STT ¥0T'C 88T'L [4%> 26L'T |91s'v  |sse'c eneno|s
S/1'9/ 169'Ty S'9T 6T°L6 vZ'0vT 9/2'T 68€'C GET WI'T [r9e'e  [8€9 algnday yaezo|  simynouby
018'80T 99/'6€ 952217 69'VES 52159 v16'v 820'1¢C 1404 01S'v [8zs'9r |ove'Tt elsny Ansnpu
S00'8T £79'78 60'GT 1116 98'90T 160'S €/2'T (3] ¥70's  |e62'T  [sL Avewsso| Anjediounpy
1 €1 41 1T 0T 6 8 L 9 S ¥ € z T
(yasn) (asn ) | (@sn-pmw) | (@sniw) An
SIS0O dIN Woy1 d N aoo aosg
S1S0)D S1S0)D JuswilSaAU|
cmnu_uwmn“ummmw_ S99.N0S Julod $89.N0S ulod auljose Juswialou [e10 uonaonpa eo muomax \CE:O 10109
Eom&_;ﬂ,v\vo_ wous (d+N)OI Wol 40O/ lloseg | [ I [elo1 nonpay peo p: 3 o) S

(paJapisuod alte uononpal uonnjod pue sjuswisaAUl U0 uolewloAul a1d|dwod yiim s1oaloid Ajuo)
UOISIBA pasInal
AlJUN09 pue 10123S Jad SJUBWISaAUI pue uollonpal uollnjjod jo Arewwns
ANNVHO0Hd NOILONAIH NOILNTT10d NISVE d3AId 3dNNvd




Annex /.

Tables of proposed projects related to the 15 Sub-river
Basins






Sub-river Basins Overview Tables

Column Explanation
3 ID-No: Identification Number in the Database
4 Priority of projects given by countries - High, Medium, Low or Nonstructural Project
8 Dilution Factor = Discharge of WWTP / River Low Flow Rate
Significant Impact Area: according to the report "Thematic Maps of the Danube River Basin - Social and
9 Economic Characteristics, with particular attention to Hot Spots, Significant Impact Areas and Hydraulic
Structures”
14 Load Reduction of Organic Matter Indicator: LROM = highest value of either (2*BOD) or COD
15 Nutrient Load Reduction Indicator: NLR = N+P
17 Incremental Percentage = instead of missing data for Incremental Costs (18)
a percentage is given by countries (*) or is estimated from Total Investment Costs for Nutrient removal
Project category: 1. new sewer and new WWTP 5%
2. extension of sewer and extension of existing WWTP 20%
3. existing sewer (or extension) and new WWTP 30%
4. extension of capacity of existing WWTP 50%
5. extension of WWTP predominantly for nutrient reduction 90%
For other projects the percentage is estimated landfills (industrial, municipal),
change in technology in industt 20%
remedial measures in agricultu 50%
18 Incremental Costs = Incremental Percentage*Total Investment Costs
19 Baseline Costs = Total Investment Costs - Incremental Costs
20 Specific Incremental Costs = Incremental Costs / NLR
22 Specific Baseline costs = Baseline Costs / LROM




00'2S 09'0LT 09'22C 9.6'7 €TS ve tA%4 €€ S. ealy uiseg -qns [e10]
002y 09'78 09'92T t4%4 0 1C 11C 0 0 eloigns
9T VS T |L9TVS 0S'6T G8'S GE'ST 80T 0T 86 Jes| jo yinow| ubiH z1a Auewsan SpueaMm
180°SE9 ¢ [180°SE9 0G'ce G/'8) G2'T0T 4 1T ETT pelsjobu) 03 1xau surejdpool4| ybiH TTa Auewlan SpuBpaMm
9v'0 TT'0 0c 150 06E 0 0 06E (4 0 leloiqns
vor'T €62 ov'0 110 0c 260 06E 06E (4 neuoq - Jpeisjobul O 0SS3| UbIH 60d Auewss Ansnpuj
56 68'S8 €V'S6 vSEY ETS €T VeV ETS GL |elolqns
: : ‘ ' 3 1BSI -39S 5, Auewie:
S6E°0ST L |SSE'GET 6C'C £G'0C 06 98'ce cST cST JobIaquIelS puBqIaN0aMZ UbIH L0a O
T6E°LT 2 |25S9'SsT 00 00'8T 06 00°02 0ST'T 0ST'T Jes| - || uayounpy| ybiH 90a Auewssn
[vSS0T v [T9E°6L T |[66V'6 98'2 TL'ST 06 1582 £0L°C 9E € 0.2 98 T Jes| - | uayouni|  ubIH soa Aueunan
. . . . i . USIOQUOS | g, Auewa:
€ES 61 T |6Le2 € |08Sv¥ 7.0 699 06 €L 0ST 92e S SPT 9ce ce 3|l 21800 PUBGIBANOIMZ YoiH ¥0d o
90V TL € [8LL°0S v 99279 9v'0 TT'v 06 VAa4 79 6 79 6 T J3)|I 'yoeyas3 - yauppna|  ybiH €0a Aueunao
8778 ¢ |6€6'9 S |0e09L 160 v.'8 06 2L'6 STT ovT S 0TT 0¥ T (014 zua.g - uanalsiebiaN|  ybIH coa Auewsan
182V s |oszyTT Teg'8z1 | ' ‘ T T [BIUBLPNET S919A0| - 51 | 1oq | Auews
€T18'C 05T 9 €5'8C €20 90'C 06 6C'C €l 4 9 4 PUBQIBANOBMZIBSSEMAY Clell Of O
92 14 e €e t44 TC 0C 6T 8T LT 9T ST T €T T T oT 6 8 L 9 S 14 € Z T
(yasn) suey wquey | (yasn) |suey [ (yasn) | (@sniw) | (@sn jw) % (asn nw) An (s/ew) (s/ew)
YN/ S100 §1500 ¥IN | wout d N aod aos Ha) 3 fwoud | on-al
JususaAu| 40« S1s0) aullaseg S1S0D [ejuBWIBIOU| S1s0D S1S0D abejusaiad| uswisanu| sealy joedw| 101064 arey mol4 d1MM jo
felol s1S0D auljaseg 09ds oyads auleseg | [eyuswaiou] | ejuswaloul lelol uononpay peoT payadxy uonnia | motiany | ebreyosig 108l0id Anunod 10)09S

agnue( Jaddn T :uiseg JaAuU-gns

uiseg Janll-gns Jad sjoalolud jo 1si7
JNNVHOOHd NOILONA3Id NOILNT1O0d NISVE d3AId 3dNNvAd




¥0'0L T0'22 5026 €28 092°TT (014 €8, 092'S 00S°S uiseg JoAL-QNS [e101

2569 8E'LT 06'98 ISGL 092'TT  [ov ST. 092'S 00S'S [eolgns
T |6Le LL'08 69'L 0z 9v'8E 000°'TT 0057 00S'S urdjleH Jaded aul4 vod| UbIH Sov euisny Ansnpuj
ST6°06 z [esTsT 8T've 55'8 oz L2y oLy oLy IPUNY HOWo awaysoig|  ybiH 90v eusny Ansnpu
. . - 9 0 5 uup -
67002 z  |s10'9 T |oToY LS vT'T [or4 TL'S 582 092 or Sve 092 NSy HEWS SILIBUIOMIN - ONM ubiH ota Auewso Ansnpuj
15'0 €9'y vT's 89 0 0 89 0 0 [eloians
2€9'SL 690'89 150 €9y 06 vT's 89 89 uuj - 93sWAIYD pUegIaRIMZ|  UBIH 80d Aueuwuso
9z sz vz 4 144 14 o0z 61 81T A 9T ST vT €1 49 1T ot 6 8 L 9 S 14 € z T
(yasn) uey sjuey | (yasn) | ouey | (yasn) | (@sniw) | (@sn i) % (asn nw) An (s/ew) (S/ew)
&N/ SIS0y SIS00 ¥IN | Wodl d N aoo aosg (Cle) apiL fwoud | oN-aI
JuswisaAu| 40« S1s0) aulaseg S1S0D [ejuswalou| S§1S0D S1s0D mmm—:mo‘_mn_ juswisanu| sealy Humu_.:_ J0yoe4 arey Mol [ d1LMM Jo
eloL S1S0D auleseg oyoads oyoads auljeseg | [euawaiou| | ejuawaloul eloL uononpay peoT pajadxg ueoyubis uonn|ia |mo Janly |abreyosiq 108l01d Anunod 101095

uu| Z :uiseg JaAl-gNS

uiseg Janll-gns Jad sjoalolud jo 1si7
JNNVHOOHd NOILONA3Id NOILNT1O0d NISVE d3AId 3dNNvAd




95'2s 80'eLY v9'5es vesz  [sLzer  |v9 0.7  [8/2TT  |00S'S uiseq 18AU-gns [ejoL.
95'2s 80'eLY v9'seS vesz  [sLzeT  |v9 0.7  [8/2TT  |00S'S feoians
X : 3 } X X ¥ 3 3 X i zo1eb1Z: fenowal dN 4o 61 eusn:
Sv0'sez T ey z [wetiz o'y 80'c2y 06  |60‘0Ly 000Z  [000°TT 000Z  [0000T |00S'S onebizs € opeibdn pue uoisusw - ik - ua| UM | TOY sny
£09°99 z  |wew T |ovees 95's 00'05 06  |a5'sS ves 82T [v9 022 8,21 zoebizs € [BAOWBIANJOL gy | 20w elsny
0 I apeifdn pue uoisusIxs - ualsy - zur : ;
9z sz vZ X4 44 1z 0z 6T 81 LT oT ST vT €T 3 T ot 6 8 L 9 S v € z T
(yasn) Huey sjuey [ (yasn) | ouey | (yasn) | (@sniw) | (@sn iw) % (asn nw) An (S/ew) (S/ew)
1IN/ S1S00 S1S00 dIN | wodl d N aoo aosg apL Awoud | oN-al
JusawisaAu| 40« S1s0) aulsseg S1S0D [ejuawalou| S1S0D S1s0D mmmucmo‘