PAGE  
Joint Conclusions of Strategic Environmental Assessment of the Gabčíkovo-Nagymaros Project



       [image: image3.jpg]Strategic Envi of the Gabil 2) Project

One-dimensional surface water flow model
Variant REVITALIZATION of RIVER BRANCHES
(Scenario C)

Legend:
Sttre /e ® s e — g i 3 i Kot sunon }
P e e i) e o Fig. 83
O g coshage ¢ wmewermowl ___. Diviioof i v Db s itsd st bsces 0 1 100 og0 / s

© cxisting - changes  =mproposed weirs
e water levels e i o New comeci o ot e 1301 s i 1






CONTENTS

Page

1.
INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
  2

2.
JOINT EVALUATION OF PROPOSED MEASURES
IN THE DANUBE REACH BETWEEN ČUNOVO AND SAP . . . . . . . . . . . . . . . .
  4

2.1.
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
  4

2.2.
Current state of the environment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
  5

2.3.
History of the river regulation and land use  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
  7

2.4.
Assessment of irreversible changes and constraints . . . . . . . . . . . . . . . . . . . . . . . .  
  8

2.5.
Environmental problems - assessment of deficiencies of the present situation . . .  
  8

2.6.
Legal obligations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
  9

2.7.
Environmental objectives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
  9

2.8.
Assessment of proposed measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
10

2.9.
Summary evaluation of proposed measures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12

3.
JOINT EVALUATION OF MEASURES PROPOSED
FOR THE IMPROVEMENT OF navigability IN THE DANUBE REACH

BETWEEN SAP and budapest  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
16

3.1.
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
16

3.2.
Navigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
17

3.3.
Relevant European Community policies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18

3.4.
Variants of interventions and measures proposed by the Hungarian Party . . . . . . .
22

3.5.
Variants of interventions and measures proposed by the Slovak Party . . . . . . . . . .
23

3.6.
Joint proposal for further assessment of measures
in the Danube reach between Sap and Budapest . . . . . . . . . . . . . . . . . . . . . .. . . . . .
23

4.
CONCLUSIONS AND RECOMMENDATIONS  . . . . . . . . . . . . . . . . . . . . . . . . . . .
25

APPENDIX A (Technical description of proposed measures in the Danube reach Čunovo - Sap)
A.1
Hungarian proposal of necessary technical measures - SZITE variant . . . . . . . . . . 
28

A.2
Slovak proposal of necessary technical measures - REVITALIZATION variant . .
32

A.3
 Joint proposal of necessary technical measures - JOINT SEA variant . . . . . . . . . 
37

APPENDIX B (List of problematic issues and identification of mutually acceptable aims
in the Danube reach Sap - Budapest)
B.1
List of problematic issues in the Danube reach between Sap and Budapest . . . . . .
45

B.2
Identification of mutually acceptable aims in the Danube reach


between Sap and Budapest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
46

1.
INTRODUCTION

The Governmental Delegation of the Slovak Republic and the Governmental Delegation of the Republic of Hungary negotiating about implementation of the Judgment of the International Court of Justice in Hague in the case of the Gabčíkovo-Nagymaros Project (hereinafter Judgment) agreed on their meeting hold in Bratislava on 7th March 2007 to carry out a joint Strategic Environmental Assessment (hereinafter SEA). The aim of the joint SEA was the evaluation of different technical solutions proposed in the Danube stretch between Bratislava and Budapest in connection with the implementation of the Judgment so that they fulfil as good as possible all the objectives of the 1997 Treaty. At the same time, the Governmental Delegations agreed to exchange mutually the existing data from environmental monitoring and to start the monitoring of natural environment in the stretch between Sap and Budapest, which served for preparation of background documents for the joint SEA.

The environmental impacts assessment of proposed alternative solutions is carried out in accordance with the Directive 2001/42/EC of the European Parliament and of the Council on assessment of the effects of certain plans and programmes on the environment, Directive 2000/60/EC of the European Parliament and of the Council establishing a framework for the Community action in the field of water policy and Directive of the Council 92/43/EEC on the conservation of natural habitats and of wild fauna and flora, as well as other relevant European and international legal regulations. Background materials, proposals, preliminary assessments and other relevant mutually exchanged materials were elaborated separately by each of the parties and exchanged in written form in English language.

The approach of experts to the process of environmental assessment itself is open, without preconditions, and is based on technical and scientific arguments so that it reflects in a balanced and integrated way all the four basic objectives of the 1977 Treaty – in the field of water management, environment, navigation and energy production. The process of the environmental assessment is common and does not exceed the framework of negotiations on the implementation of the Judgment, since this is the mandate of both Governmental Delegations. The basic prerequisite of solution of the problem is respecting of the Judgment, which sets to both parties to solve the problem under respecting benefits set by the original project (1977 Treaty) and respecting needs of ecology. The process jointly considers all alternatives proposed by each party. None of the proposed solutions was excluded from the assessment process.

The elaborated SEA studies represent basic documents of the Slovak and Hungarian Party for further discussion and common investigation in the framework of running joint Slovak- Hungarian Strategic Environmental Assessment (SEA). The studies provide a scientifically supported basis for a complex evaluation of the considered solutions together by the Slovak and Hungarian specialists.
A complex, systematic and transparent evaluation – based on scientific and technical approaches – should consider not only the environmental, but also other criteria, like social and economical viewpoints, technical feasibility, etc. Owing to the limited time framework, some elements of the above mentioned issues could not be taken in account. These segments of evaluation are to be considered in necessary details during the next steps of the joint assessment, but it is out of the scope of the present workflow.
The Hungarian and Slovak delegations led by the Government Plenipotentiary of Hungary and the Government Plenipotentiary of the Slovak Republic for the construction and operation of the hydroelectric system Gabčíkovo-Nagymaros met in Budapest, Hungary, on 16th April 2015 to continue the bilateral negotiations on the implementation of the Judgement of the International Court of Justice in the Case concerning the Gabčíkovo-Nagymaros Project.

The delegations finalised the composition of the joint Slovak-Hungarian working group for the conclusion of the common report of the Strategic Environmental Assessment of the Gabčíkovo-Nagymaros Project (SEA). The delegations renewed their commitment to complete the SEA analysis process by the end of September 2015.

Both parts of the joint working group in the spirit and methodology of  the former SEA were mandated to elaborate, negotiate and agree on joint conclusions from current results of the Slovak-Hungarian Strategic Environmental Assessment of the Gabčíkovo-Nagymaros Project, concerning the proposed technical solutions and measures on the whole stretch of the Danube between Bratislava and Budapest.
The negotiations of the joint working group and invited experts took place alternately in the Slovak Republic and Hungary according to the following time-schedule:

	20.5.2015
	1st negotiation in Bratislava

	12.6.2015
	2nd negotiation in Bratislava

	30.6.2015
	3rd negotiation in Győr

	  5.8.2015
	4th negotiation in Bratislava

	25.9.2015
	final negotiation in Győr


The negotiations were conducted in Slovak and Hungarian language. Working papers, as well as joint conclusions were drawn up in English.

The goal of meetings of the Joint Working Group on SEA was the adoption of joint conclusions on a mutually acceptable technical measures taking into account previous treaties and the ICJ Judgement. If the goals were met only partially, the accepted technical solutions and measures do not impede their full implementation in the future. 

The Joint Working Group elaborated this report from negotiations containing mutually accepted joint conclusions and proposals for further action. The report was submitted to the Head of the Governmental delegations of the Slovak Republic and Hungary by the end of September 2015.

2.
JOINT EVALUATION OF PROPOSED MEASURES
IN THE DANUBE REACH BETWEEN ČUNOVO AND SAP

2.1.
Introduction

The aim of elaborated studies was to create a base for decision about technical measures, mode of management and protection of natural environment in the stretch between Čunovo and Sap, where the area of Szigetköz is situated on the Hungarian side and the territory of the Žitný ostrov is situated on the Slovakian side, both with the corresponding inundation areas between the flood-protection dikes and the Danube.

The scientific analysis is based on evaluation of the historical development of the Danube riverbed and its floodplains and regulations realized in the historical past. The regulations resulted in squeezing of Danube between flood protective dikes, considerable reduction of the floodplain area (decimation of inundation area) and in straightening of the historical riverbed. Owing to it, an essentially steeper river slope was formed; flow was concentrated into the straightened riverbed and considerable increase of flow velocities increased erosive and transporting power of water in relation to riverbed sediments. It was manifested by transporting of the gravel boulders in this river stretch by a twice-larger diameter of the boulders then in the originally meandering Danube. In addition, the waterworks built up on the Danube upstream of Bratislava considerably contributed to reduction of bed load transport (transport of gravels) above the granite threshold in the Danube between the Carpathians and Alps. From this reason, the original Danube riverbed in the stretch between Čunovo and Sap in the state existing in the 20th century (before putting the Gabčíkovo Project into operation) is not natural and cannot be considered as a required reference state (“Leitbild”).

The Slovak Party presented its environmental requirements and opinions about solution of river branch system area and the old Danube riverbed in the publication „Optimalizácia vodného režimu ramennej sústavy v úseku Dunaja Dobrohošť - Sap z hľadiska prírodného prostredia (Optimisation of the water regime in the Danube river branch system in the stretch Dobrohošť – Sap from the viewpoint of natural environment)“, which was given to the Hungarian side in 2003. This publication was elaborated by experts of the Faculty of Natural Sciences of the Comenius University, Slovak Academy of Sciences and other scientific institutions. The Slovak experts proposed to use the existing riverbed of the Danube to form (restore) a newly reconnected eupotamal, similar by its shape, slope, shores, river arms and discharges to the original, still in the historical Danube in the space between the protective dikes, hence in the present day inundation area. It means that the inundation would correspond to the naturally functioning inundation with all its attributes. This publication, as well as the publication “Slovak-Hungarian Environmental Monitoring of the Danube” issued in 2006 and the results of the joint Slovak-Hungarian environmental monitoring realized on the base of the intergovernmental Agreement of 1995 represent a natural scientific and ecological base for the strategic environmental assessment.

The presented suitable state (“Leitbild”) represents a restored eupotamal composed from the still preserved river branches in interaction with the straightened Danube riverbed and bypass channel that also serves for partial elimination of concentrated discharges in the decimated inundation area. In the present situation it is possible to create, in the decimated inundation area similar to the ancient conditions of the Danube.

The Hungarian Party defined its approach concerning the joint SEA in the “Scooping report” handed over to the Slovak Party on 5th February 2008. On 5th March 2009 it gave to the Slovak Party the “Preliminary Feasibility Study: The Rehabilitation of the Szigetköz Reach of the Danube“, which represented a basic material for the common discussion and evaluation of different technical solutions proposed in the Danube stretch between Čunovo and Sap.

Opinion of the Governmental Delegation of the Slovak republic to the “Preliminary Feasibility Study: The Rehabilitation of the Szigetköz Reach of the Danube“, was handed over to the Hungarian Party during the negotiations of the Governmental Delegations of the Slovak Republic and the Republic of Hungary hold on 15th December 2009 in Budapest. The definitive revised and widened „Feasibility Study: The Rehabilitation of the Szigetköz Reach of the Danube“ was sent to the Slovak side in electronic form on 5th March 2010.

The Hungarian Working Group has decided, in this study, to perform a qualified scientific analysis of extensive and complex technical and environmental interventions. Individual alternatives proposed by the Hungarian Party were evaluated first of all from the environmental viewpoint. Viewpoints of navigation and protection against floods were taken into account only roughly.

Statement of the Slovak Party to the Hungarian materials was sent to the Hungarian Party through the Embassy of the Hungarian Republic on 11th November 2010. The Slovak Party performed necessary expert studies and evaluated different proposed measures in the inundation area and in the Danube riverbed in the study “Evaluation of Proposed Measures in the Danube Reach between Čunovo and Sap”, which was handed over to the Hungarian Party on 24th June 2013.

The presented study of the Slovak Party evaluates the considered solutions of the Danube riverbed in the partial reach between Čunovo and Sap in a specification and extent that it is an adequate response to the Hungarian proposal of the documents given to the Slovak Party in connection with existing realization of SEA. The considered area of the project includes especially the Slovakian and Hungarian parts of the inundation area between the flood-protection dikes along the Danube in the reach from Čunovo to Sap. The purpose of this study is, analogically as in the case of the study elaborated by the Hungarian Party, to contribute to the formation of the joint decision about the necessary technical measures in this section of the Danube and to provide a scientifically supported basis for a complex evaluation of the considered solutions together by the Slovak and Hungarian specialists.

The experts prepared a mathematical model of the surface and ground water so that it includes the Slovak and Hungarian territory and, subsequently, to make possible a joint evaluation of influences of the considered measures on occurrence and quality of aquatic habitats and development of terrestrial vegetation in the area on both sides of the Danube. An important base for evaluation of natural environment – as in the past and also today - and for the numerical modelling were the data obtained by environmental monitoring in accordance with intergovernmental Agreement from 1995 that were mutually exchanged by both parties since 1995 and include the period since 1992.

2.2. Current state of the Environment

From the evaluation of the present state and long term development of the environment in the territory of interest it follows that before the fortification and raising of the Danube riverbanks and before separation of the river branch system from the Danube (in the years 1955 to 1961), the significant part of the already concentrated discharge of the Danube water flew through the river arms on both, the Slovakian and Hungarian side, even at low discharges.

In the natural system, the arms often changed their position. Only the river regulation set the definitive character of the side river arms, among which many were not supplied with water at average discharges since the 1960s, when construction of the weirs was finished in their upstream mouthing in order to improve the navigation conditions. Fluctuation of water level in the artificially straightened riverbed, which was also cut off from the arms, reached 5-7 m before the Danube damming, the typical amplitude of fluctuation (80% probability) at Rajka was 2,7 m, while at Dunaremete 1,8 m. Such fluctuation of water level was essentially larger then in the former conditions, i.e. in the original naturally wide inundation with the through- flowing river branches. After the Danube damming, the extensive flooding of the inundation area does not occur sufficiently frequently.

Sinking of the Gabčíkovo basin in the Quaternary period initiated change in the longitudinal slope of the Danube, and in this way, there arose a unique morphological formation – the inland delta. Sinking and the almost regular 3-5-year occurrence of large floods and a sufficient continuous supply of sediments from the Alpine rivers, their accumulation and a specific local transport and re-deposing made possible development of an anabranching, net-like, laterally active anastomosing – meandering river system with predominance of gravels. Change in the hydrologic and sedimentation regime caused by the human activities gradually reduced width and the spatial structure of the active anastomosing-meandering corridor and influenced processes determining the present morphological development. At a considerably higher transporting capability, the sediment transport is interrupted at many places owing to construction of dams. The originally deciding morphological processes were almost completely reduced, the alternation of erosion and sedimentation appears only in the frame of the main riverbed. The river branch systems are insufficiently supplied with water and feed of bed load sediments is too low in order to allow continuing of natural morphological processes in sufficient extent.

After the Danube damming, the transported sediments are held in the Hrušov reservoir and they almost do not pass into the Danube old riverbed. In the place of mouthing of the bypass canal at Sap, there appear a strong erosion and drop of riverbed bottom as well as related water levels.

From the viewpoint of the reserves and quality of groundwater, the area of the Žitný ostrov and Szigetköz belong to the most significant water management areas of Slovakia and Hungary. Thickness of highly permeable gravel-sandy sediments reaches here 450-600 m. Therefore it is inevitable to create favourable conditions for formation and preservation of groundwater sources and to provide a general protection of these waters. The territory in interest is characterized by the small annual totals of precipitation and by very high annual totals of evaporation. The Danube riverbed and the Hrušov reservoir, situated on the top of the alluvial cone, therefore represent the main source of the groundwater recharge at all water states. The long-term decrease of river bottom and water level in the Danube was one of the most significant factors leading to the general drop of groundwater level and to changes in direction and flow velocity of groundwater. After filling up of the Hrušov reservoir in 1992 and after filling of the river branch system, a significant increase of groundwater level appeared in the upstream part of the Žitný ostrov area and simultaneously there appeared a decrease of discharges and water levels in the Danube old riverbed. A draining effect occurs in the littoral zone immediately along the Danube old riverbed, as well as in the area of the tailrace canal, and is accompanied with a strong decrease of groundwater level. A higher groundwater level and wider amplitude of its fluctuation is desirable in the inundation area, because it meets requirements of the typical habitats.

In the area of the Žitný ostrov and Szigetköz it is favourable also for agriculture, if the groundwater level reaches, during the growing season, to the fine-grained sediments, what makes possible the capillary rise and supplying the soil horizon with water. Rising of water level in the Danube old riverbed makes possible to increase the groundwater level in the littoral zone and to reduce seepage of water from the river branch system. The redox processes significantly influence the groundwater quality in the Danube littoral zone.

In general, the conditions for existence of terrestrial habitats were provided in terms of supplying by water, as was shown by the monitoring results. Problems persist in the riparian strip, drained by the Danube old riverbed, as well in the area upstream of the intake structure at Dobrohošť and downstream of mouthing of the water supply channel in Istragov area, where the groundwater level decreased. It is necessary to protect fragments of original vegetation in the territory of interest, because the original and transitional types of floodplain forests are very rare in the inundation. Almost 80% of the inundation area is currently covered by monocultures of poplar hybrids. From the viewpoint of fauna, different development was observed in individual communities, in dependence on changed hydrological conditions in comparison with the initial state before damming. There was also observed an overall decrease in biodiversity of aquatic insects and decrease of number of aquatic molluscs species. In Cladocerans and Copepods community, a shift of river branches to higher levels of potamal was indicated. For Odonata, Anura and Ciliophora the situation is favourable. Ichthyofauna is relatively rich in number of species, but there is a problem of weirs in the river branch system that practically does not allow the upstream migration of fish. Protection of the territory of interest is provided by legislation – the whole area is protected as a part of the Protected Landscape Area Dunajské luhy (Danube Floodplains). At the same time, the area is a part of the NATURA 2000 sites.

2.3. History of the river regulation and land use

The scientific analysis in the studies is based first of all on evaluation of the historical development of the Danube riverbed and of its inundation area, as well as of the Danube regulations realized in the historical past. Hydrological and hydrographical development of the territory of interest in the period after the last glaciation has never been stable.

The climate, flow discharges, water levels, biodiversity, landscape structure and socio-economic factors have been changing continuously. The long-term hydrological development of the Danube and adjacent territory was influenced, in addition to geological factors, first of all by climatic changes and later also by a wide scale of human activities. The area of interest consists from the area of functioning inundation on both sides of the Danube and of the area protected against the flood, lying behind the dikes. The territory behind the dikes represents, at present, an advanced agrarian cultural landscape. The area of the functioning inundation is used, at present, as a natural anti-flood polder and for the forest management. The historical survey of river regulations and of land use show the fact, that under the present conditions it is not possible to define the zero state, as a state similar to some state in the past, which could be considered as a “model” original state, uninfluenced by mankind, which we would like to take as an example or a vision for the rehabilitation measures.

The task of the Slovak and Hungarian experts is to define, in the process of the joint environmental assessment, a state of natural environment in the concrete territory, which should be achieved. This task is to be achieved with respect to all viewpoints on natural environment and landscape, so including a habitat for human kind and its socio-economic requirements.

2.4. Assessment of irreversible changes and constraints

The irreversible changes and constraints were discussed, inclusively of the anthropogenic pressures and impacts on the ecological system. The fundamental change in the landscape was primarily that the original wide inundation between the Little Danube and Mosoni Danube was gradually divided by the flood protection dikes into the agricultural landscape and new narrowed inundation area characterized by floods, floodplain forests and specific forest management.

From the viewpoint of the surface water and transport of sediments there appeared an increase in fluctuation of levels and discharges of surface water, an increase of culmination discharges during the floods and a change in hydro-morphologic dynamics of the Danube. There was recorded a significant and long-termed decrease of the riverbed and water level in the Danube. In interest of operation of the hydroelectric power plat Gabčíkovo, the discharges and water levels in the Danube old riverbed were reduced. Major part of the transported sediments is held, at present, in the Hrušov reservoir. The flooding of inundation and flushing of river branch system was reduced. For a secure conveyance of the flood discharges it is necessary to ensure the sufficient flow capacity of the Danube old riverbed and of the inundation area. The navigation was transferred to the bypass canal, but the waterway downstream of Sap is to be maintained furthermore. At the same time, it is necessary to harmonize the environmental objectives on nature protection with the interest of tourism and recreation (recreational navigation in the old riverbed and arms).

Decrease of discharges, bottom and water levels in the Danube old riverbed led to decrease of groundwater level and to changes in flow direction and velocity of groundwater in the inundation area, where the drainage effect of the Danube old riverbed and tailrace canal is manifested. It is necessary to provide protection of the existing and potential sources of groundwater reserves, especially against pollution and formation of reduction conditions (it is necessary to inhibit input of pollutants from the Danube river, from the agricultural territory behind the flood protections dikes, sedimentation of fine-grained sediments with increased portion of organic substances and the development of clogging process (colmatage).

From the viewpoint of biota, it is necessary to provide restoration of the longitudinal and lateral connectivity between the river branch system and the Danube old riverbed, as well as with the river branch system on the Hungarian side to provide access to spawning and feeding sites of fish. There is a lack of natural dynamics of flooding, as well as fluctuation of water level in the river branch system. A part of the territory is insufficiently supplied with surface or groundwater. It is necessary to solve restoration of original wooden plants in the selected areas.

2.5. Environmental problems - assessment of deficiencies of the present situation

Based on the assessment of deficiencies of the present situation the most significant environmental problems were identified.

From the viewpoint of surface waters these problems are represented by low water levels in the Danube old riverbed and their unnatural fluctuation, unfavourable supplying of the localities Istragov and Dunajské kriviny on the Slovak side with water, unnatural distribution of flow velocities in the old riverbed and in the river branch systems and a low frequency of flooding the inundation area.

From the viewpoint of sediment transport the problem is particularly with insufficient supply of bed load sediment and riverbed erosion downstream of Sap and downstream of Dunakiliti weir. Also, a natural combination of erosion and sedimentation in the river branch system does not occur (particularly on the Slovak side) and fine-grained sediments unnaturally fill river arms.

The most significant problem from the viewpoint of groundwater is the low water level in the inundation area along the Danube old riverbed, lower extent of fluctuations of water levels and a risk of river bottom clogging and reduction of amount and quality of the recharged water used for drinking water supply.

There declines representation of certain succession stages of floodplain forests (especially of the initial and young successional stages). Regeneration of succession stages in natural river ecosystems is cyclical, regularly leads to the emergence of new meanders, river arms are cut off, the habitats are regularly disturbed and they return to their initial development stages. This process is now hindered by the current regime of the inundation management. The absence of disturbance affects the evolution of as the terrestrial as the aquatic communities.

2.6. Legal obligations

From the analysis of the legal obligations of both participating subjects it results that the basic legal obligations for implementation of the Judgment follow from the Treaty concerning the Construction and Operation of the Gabčíkovo - Nagymaros System of Locks signed in 1977 and from the Judgment itself, which sets to both parties to solve the conflict under respecting benefits set by the original project and respecting the needs of ecology. The process of environmental assessment should be based on technical and scientific arguments so that it reflects in a balanced and integrated way all the four basic objectives of the 1977 Treaty – in the field of water management, environment, navigation and energy production.
The most important criterion for the International court of Justice was the fact, that the 1977 Treaty is still in force and consequently governs the relationship between the Parties. This relationship is also determined by the rules of other relevant conventions to which the two States are parties, by the rules of general international law and, in this particular case, by the rules of State responsibility, but it is governed, above all, by the applicable rules of the 1977 Treaty as a lex specialis (§132 of the Judgment).

In addition to the 1977 Treaty and the Judgment of the International court of Justice of 1997 it is necessary to consider in the process of joint environmental assessment all the rules relating in particular to the protection of natural environment and navigation, as well as the documents and policies governing the use of renewable and waste-free energy. There must be considered urgently the need to solve the flood protection, particularly in critical sections of the Danube old riverbed. Both parties must seek for solutions, which will reach not only satisfactory environmental objectives, but in unity and conformity with them also an economic electricity production, improvements of navigation conditions envisaged in the 1977 Treaty, as well as sufficient and permanent flood protection. The Parties in the previous negotiations differed in their views on interpretation of primary sources, particularly of the Judgment. Such discussion on the interpretation of the Judgment would help to clarify the basic international legal framework of negotiations.

2.7. Environmental Objectives 

The environmental objectives and proposes criteria for evaluation of individual alternatives of proposed measures were set especially in relation to the surface waters, groundwater and biota.

From the viewpoint of surface water levels, the objective is to raise water levels in the Danube old riverbed and together with the levels in the river branch system to approximate them to conditions of medium water levels in 1950s and to restore such fluctuations, which will correspond, as much as possible, to the historical conditions in the Danube. It is also necessary to restore the natural regime of flooding during floods.

It was recommended for evaluation of individual alternatives to use, as a criterion, increase and fluctuation of water level in the Danube old riverbed and in the river branch systems and possibility to flood the inundation area.

From the viewpoint of the sediments transport and development of riverbed, the objective is to restore the original heterogeneity of the river branch systems, with conditions ranging from the stagnant waters and lakes to the permanently through flowing river branches, with different flow velocities, and restoration of morphological processes. It was recommended for evaluation of individual alternatives to use, as a criterion, water flow velocity in the Danube old riverbed and in the river branch systems and morphodynamic potential in the river branch systems and, partly, also in the Danube old riverbed.

From the viewpoint of the groundwater, the objective is to preserve or improve quantity and quality of groundwater reserves and to improve the groundwater level regime in order to provide the soil moisture needed in the surface layer. It was recommended for evaluation of individual alternatives to use, as a criterion, increase and fluctuation of groundwater level and of influence on groundwater resources.

From the viewpoint of the biota, the objective is to create possibilities for exchange of water and biota between areas with different conditions within the inundation (securing the longitudinal and lateral connectivity between the river branch systems on the Slovakian and Hungarian side and the Danube old riverbed). Another objective is to prevent the reduction of surface water area in the area of interest in favour of terrestrial territories and resolve supplying the areas with identified significant deficits with groundwater and surface water.

2.8. Assessment of proposed measures

The influence of individual alternatives of technical measures selected for a detailed analysis was discussed using methods of mathematical modelling.

The results of realized simulations document the expected environmental impacts for each of the selected variants. An important base for various analyses and model solutions were the data from the period before and after putting the Gabčíkovo Project into operation, which are described in literature, proceedings and annual reports of the Joint Slovak-Hungarian environmental monitoring realized in the framework of the intergovernmental Agreement of 1995.

The constructed mathematical models of the surface and groundwater include both the Slovak and Hungarian territory and make possible to assess impacts of the considered measures on occurrence and quality of aquatic habitats and on development of terrestrial vegetation in the territory on both sides of the Danube.

Evaluation of the present state and identification of impact of individual alternative measures on the surface water levels, flow velocity and possibility of sediment transport was carried out using the one-dimensional mathematical model of surface water flow, which included the Danube, its old riverbed, tail race canal and all significant through-flowing arms in both river branch systems in the reach between Dunakiliti and Medveďov. Evaluation of water levels during the flood culmination for individual alternatives was carried out using the two-dimensional model of surface water flow in the conditions of fully flooded inundation.

Evaluation of the present state and prognosis of the regime of groundwater level was carried out using three-dimensional mathematical groundwater flow model, which was set up as a regional model for the whole territory of interest.

The results of the mathematical modelling of the groundwater flow show that, under present conditions, the positive influence of increased summer discharges and of the resulting higher water levels in the Danube old riverbed causes a slight increase of groundwater level, particularly in the narrow littoral zone of the Danube old riverbed. However, such increase of water levels is insufficient for the necessary elimination of the drainage effect of the Danube old riverbed and does not sufficiently improve the water level regime in the inundation. During the growing season it would be necessary to raise the groundwater level to achieve the satisfying state.

Influence of further increase of discharges improves, from the viewpoint of surface waters regime, heights and fluctuation of water levels in the Danube old riverbed, but they would not reach the required values and would not make possible to connect the river branch systems with the Danube old riverbed. The benefit from such a change would be, in general, only limited.
Based on the results of mathematical modelling, the Hungarian Party stated that the proposal of the SZITE variant offers such a technical solution, which besides preservation of the net-like character of the river branch system, typical for the Szigetköz reach of the Danube, makes possible a long-term dynamical connection of the main river bed with the side arms, has a favourable influence on groundwater level and also meets the necessary requirements for a safe conveyance of floods and ice.

The Slovak Party considers the SZITE variant as a proposal, which was, among the alternatives evaluated by the Hungarian Party, the most suitable for further elaboration and improvement. However, this variant assumes, in more places of connection of the old Danube riverbed and river arms, to built up additional weirs with the water level differences up to 0.5 m, which does not represent a full-value connecting. The proposal of the SZITE variant also does not remove undesirable phenomenon of extremely low flow velocities of water and silt sedimentation in almost whole Slovakian river branch system as well as in two sections on the Hungarian side.
Construction of 4 weirs in the Danube old riverbed and realization of further measures proposed in the framework of the Slovak variant of REVITALIZATION would provide, similarly as the SZITE variant, a suitable height of water level in the Danube old riverbed, a full-value connection of the river branch systems with the Danube old riverbed (without weirs) and also it would make possible transport of gravel at the flood discharges. The resulting flow velocities in the Danube old riverbed would be similar as at the SZITE variant, though slightly lower due to diverting of the major part of discharge into the river branch systems. In the river branch system, occurrence of areas with low flow velocities would be essentially reduced and a significant improvement of conditions in terms of sediment transport would arise.

This alternative would have the same positive influence on the groundwater level in the area of inundation as the SZITE variant. Rising of the water levels would be sufficient for the necessary elimination of the drainage effect of the Danube old riverbed and would improve the water level regime in the inundation area in a sufficient extent.
Conditions of soil moisture would be comparable with the pre-dam state and would represent an essential improvement of the existing state. Realization of the river arms crossing the Danube riverbed in the places of weirs provides new possibilities for arms. A suitable construction and operation management of weirs could increase the amplitude of fluctuations in the level of surface and groundwater. The REVITALIZATION variant situates the weirs so to allow better connection with the side river arms on both side of the Danube old riverbed. Construction of the weir at river km 1841,7 would make possible, in addition, to supply the upstream part of the Slovak river branch system with water.

From the viewpoint of biota, the variant of preservation of the PRESENT STATE means the gradual negative development of the terrestrial and aquatic communities. The SZITE variant brings a positive shift towards solving of existing problems, but location of weirs and technical solution does not solve sufficiently the existing problems of biota in the Slovak part of the river branch system. The REVITALIZATION variant takes in account a solution of a broader range of issues in terms of the main Danube riverbed, connectivity of the Slovakian and Hungarian river branch systems and of those parts of Slovakian river branch system, which are, at present, especially negatively influenced.

2.9. Summary evaluation of proposed measures
The comprehensive evaluation of the proposed variants of technical measures is based on an extensive investigation of natural environment and of technical and environmental interventions, as well as on the results of the executed model solutions. Summary evaluation of the proposed variants of technical measures is given in the table below (Table 2-1).

Evaluation of the proposed variants of technical measures from the viewpoint of impact on the surface and groundwater level regime and possibilities of flooding the inundation shows that heights of water level in the Danube old riverbed will be best restored by the Optimum Filling variant, both meandering variants and, to a less degree, also the SZITE and the REVITALIZATION variant. Other alternatives do not provide the required raising of water levels. Among these variants, the Optimum Filling and SZITE variant will undesirably reduce fluctuation of surface water levels in the Danube old riverbed. In the Meander (INTERREG) and the REVITALIZATION variant the existing fluctuation in the Danube old riverbed will be preserved. The REVITALIZATION variant will improve fluctuations in the river branch systems. The Meander (INTERREG) and the Meander (400) variant will provide the most significant increase of fluctuations, in comparison with the present state. The SZITE and the Optimum Filling variant will reconnect the river branch systems with the Danube old riverbed, but in regard to necessity of considerably higher discharges then at present, the overall possibility to flood the inundation area will actually not change. The objective to improve the possibility to flood the inundation area will meet especially the Meander (400) variant and, to a limited degree, the Meander (INTERREG) and the REVITALIZATION variant. Thus, from the viewpoint of influence on the surface water levels, the most suitable concepts of variants are those, which consider impounding of the river sections, hence mainly the both the Meander and the REVITALIZATION variants.

From the evaluation of the proposed variants of technical measures from the viewpoint of their impact on the flow velocities and morphodynamical potential it follows that the REVITALIZATION and the SZITE variants cause a decrease of flow velocities in the Danube old riverbed to about half of the present values. This is not considered as a negative phenomenon in regard to the artificial character of the Danube old riverbed. The Meander variants will reduce the flow velocities still more, in the case of the Meander (400) to the level lower than 0,1 m/s, what is considered as undesirable. Other variants do not change significantly the flow velocities. The REVITALIZATION variant will improve the flow velocities in the river branch system by diversion of about 50% of the discharge from the Danube old riverbed. The Meander variants, in regard to diversion of a still larger portion of the discharge, will most approximate the required flow velocities in the river branches. Other variants will not change the flow velocities in the river branches. The Widening and the Optimum Filling variant will best approximate the conditions of morphological processes in the Danube old riverbed to the natural state. The SZITE and the REVITALIZATION variants will deteriorate conditions for restoration of the morphological processes in the Danube old riverbed.

A considerable deterioration of the conditions for morphological processes in the Danube old riverbed will appear at both Meander variants due to diversion of the major part of discharges into the river branches. The natural morphological processes can be expected in the meandering arm at the Meander (400) variant.

Among the other variants, only the Meander (INTERREG), SZITE and the REVITALIZATION have a potential to restore the morphological processes and they also would stop the silting of the river arm systems by fine-grain sediments. In these variants modification in the flood plain would be needed.

From the evaluation of the proposed variants of technical measures from the viewpoint of the groundwater it follows that only the effective increase of water levels in the Danube old riverbed obtained by filling of the riverbed or by impounding some sections of the river will significantly increase the groundwater level. Only the Meandering variants will cause wider amplitudes of fluctuation of groundwater level than in the present state. Amplitude of fluctuation of surface and groundwater level could be increased at the REVITALIZATION variant by means of a suitable construction and operation management of the weirs (by use of operable weirs). Rising of water levels in the Danube old riverbed and in the river branch system will have a positive influence on formation of the usable groundwater reserves. The processes of sedimentation and clogging in the riverbeds also largely determine the possibility of recharging or draining of groundwater. The deposition of fine-grained sediments is more probable in the impounded sections of the Meander variant than in the SZITE or the REVITALIZATION variants. Deposition of the fine-grained sediments at the REVITALIZATION variant can be limited by a suitable construction of weirs and manipulation with discharges. From the view of impact on rising and fluctuation of the groundwater level, as well as of the influence on the drinking water reserves, those concepts of variants were evaluated as the most suitable, which consider the river impounding in more places.

From the viewpoint of biota the different variants of proposed measures were evaluated according to individual types of habitats. A strongly positive impact on the terrestrial habitats can be expected at the Meander (INTERREG) and the Meander (400) variant, while a positive impact at the REVITALIZATION and the SZITE variant. For the lateral and longitudinal connectivity, the REVITALIZATION variant is evaluated as the most positive, the Meander (INTERREG) and the Meander (400) variant as positive and to a lesser degree the SZITE variant is also considered as positive. The REVITALIZATION variant is the most suitable for the fish community in the Danube old riverbed and in river branch system. For the communities of aquatic habitats (macrozoobenthos) in the river branch system the REVITALIZATION and the Meander (400) variants offer the most positives. The SZITE and the Meander (INTERREG) variants can be evaluated little less positive.

From the viewpoint of flood protection the objective is to provide a sufficient capacity for conveyance of flood discharge. The heights of culmination water levels during floods are decreased by the Widening variant and to a lesser degree also by the SZITE and the REVITALIZATION variant. A significant worsening appears at the Optimum Filling and the narrowing variant and to a lesser degree also at the both Meander variants. From the viewpoint of formation and conveyance of ice, the objective is to prevent occurring of the ice dams. The present state would be worsened to a higher degree especially at the Meander (INTERREG) variant, while at other variants only a slight worsening occurs. From the viewpoint of navigation, the objective is maintenance of technical, sport and recreation navigation in the Danube old riverbed. The Optimum Filling and the Widening variant do not allow preserving the class III waterway. The Meander (400) variant will worsen the present situation. The SZITE and the REVITALIZATION variant fill the criterion and improve the present situation. To a lesser degree the Meander (INTERREG) variant also improves the present situation.

From the viewpoint of using the hydropower potential, the objective is the production of electric energy in the Gabčíkovo Hydroelectric Power Plant. From the viewpoint of the evaluated variants the use of hydropower potential limits only the increase of discharge in the Danube old riverbed at the Present state variant.

The comprehensive evaluation of the proposed variants of technical measures shows that the most suitable concepts from the environmental viewpoint seem to be those variants, which consider impounding of the Danube old riverbed (the SZITE, the REVITALIZATION, the Meander (INTERREG), the Meander (400)). These variants appear to be consistent with the achievement of a nature close state of habitats, as well as reducing or even inverting of the unfavourable processes connected with the silting of the river branch system. Essentially, they are able to provide conditions for nascence of new habitats in the long-term perspective and to provide morphodynamic processes of erosion, sedimentation and lateral movements, although with reduced sediments transport regime in comparison with original state. These objectives can be achieved under preservation of an economically favourable operation of the Gabčíkovo Hydroelectric Power Plant and with the eventual possibility of recreational navigation along the main riverbed. The generally best evaluation has the REVITALIZATION variant due to the optimised dividing of discharges between the river branch system and the Danube old riverbed and allowing regulation of water level by means of the weirs in the old riverbed. 

Also on the base of the long-term monitoring of impact of the Gabčíkovo Hydropower Project on the biota, it seems that this approach, among the all evaluated alternatives, fits best the idea of restoration of ecological integrity while allowing the permanently sustainable use of the river landscape by the human kind and it would represent an acceptable state or a considerable improvement in comparison with the required conditions.

Investment and operating costs were not assessed in this study because the objective of this phase of work was primarily to evaluate the impacts of various proposed technical measures on selected components of the environment. After subsequent joint identification and approval of suitable variants it will be possible to analyse the costs, extend the scope of the assessment and also to propose the additional monitoring of newly constructed structures.

In Table 2-1 (evaluation of the Slovak party) each criteria are of equal importance. For further evaluation of proposed variants of measures it is possible to assign appropriate weight to criteria that take into account the importance and interdependence of the various criteria. After agreement of experts it is also possible to add criteria, or set different weights of each criterion.

Both Parties agreed that the Joint SEA variant (Appendix A3) uses all the benefits of the above-mentioned variants (SZITE, REVITALIZATION) and will provide the most comprehensive solution with all advantages of previous proposals.

Table 2-1  Summary evaluation of variants of the Slovak Party

	Concept
	1
	2
	3
	4

	VARIANT
	Present state

+increased discharge
	Narrowing
	Optimum Filling
	REVITALIZATION

(SVP, PriFUK)
	SZITE
	Meander

(INTERREG)
	Meander

(400)
	Widening

(Lateral erosion)

	Criteria
	
	
	
	
	
	
	
	

	Increase of water level
in the Danube old riverbed
	+1
	0
	+2
	+1
	+1
	+2
	+2
	+1

	Fluctuation of water level
in the Danube old riverbed 
	+1
	0
	-2
	0
	-1
	0
	0
	-1

	Water flow velocity
in the Danube old riverbed
	0
	0
	0
	-1
	-1
	-2
	-2
	0

	Morphodynamic potential
in the Danube old riverbed
	0
	0
	+2
	-1
	-1
	-2
	-2
	+2

	Increase of water level
in the river branches
	0
	0
	0
	0
	0
	+1
	+1
	0

	Fluctuation of water level
in the river branches
	0
	0
	0
	+1
	0
	+1
	+1
	0

	Water flow velocity
  in the river branches 
	0
	0
	0
	+1
	0
	+2
	+2
	0

	Morphodynamic potential
in the river branches
	0
	0
	0
	+1
	0
	+1
	+2
	0

	Possibility to flood the inundation area


	0
	0
	0
	+1
	0
	+1
	+2
	0

	Increase of groundwater level


	+1
	0
	+2
	+2
	+2
	+2
	+2
	0

	Fluctuation of groundwater level


	+1
	0
	-1
	0
	-1
	+1
	+1
	-2

	Groundwater resources


	0
	0
	+1
	+1
	+1
	+1
	+2
	0

	Terrestrial vegetation


	0
	0
	+1
	+2
	+1
	+2
	+2
	0

	Fish community 
in the Danube old riverbed
	0
	0
	0
	+1
	0
	-1
	-1
	0

	Fish community
  in the river branches
	-1
	0
	0
	+2
	+1
	+1
	+1
	-1

	Communities of aquatic invertebrates
in the old riverbed (macrozoobenthos)
	-1
	0
	0
	0
	0
	-1
	0
	0

	Communities of aquatic invertebrates
in the river branches (macrozoobenthos)
	-1 
	0
	0
	+2
	+1
	+1
	+2
	-1

	Flood water levels
	0
	-2
	-2
	+1
	+1
	-1
	-1
	+2

	Formation and conveyance of ice
	0
	-1
	-1
	-1
	-1
	-2
	-1
	-1

	Navigation
	+1
	0
	-2
	+2
	+2
	+1
	-1
	-2

	Utilization of hydropower potential
	-1
	0
	0
	0
	0
	0
	0
	0

	Forestry
	-1
	0
	0
	+2
	+1
	-1
	-1
	-2

	Summary evaluation:
	0
	-3
	0
	+17
	+6
	+7
	+11
	-5


3.
JOINT EVALUATION OF MEASURES PROPOSED
FOR THE IMPROVEMENT OF NAVIGABILITY
IN THE DANUBE REACH BETWEEN SAP AND BUDAPEST

3.1.
Introduction

In the frame of Strategic Environmental Assessment (SEA) on the Danube reach between Sap and Budapest (rkm 1811-1640) both Parties elaborated a proposal of Environmental Report on interventions and measures for the improvement of navigability and technical solutions for the rehabilitation of side arms. The main goal of structural measures proposed in both documents is the improvement of navigability, however the document of the Slovak Party assessed also the other aspects of proposed solutions.

The main objective of this analysis of the former SEA was to perform the scientific analysis of extensive and complex technical environmental interventions regarding the implementation of the Judgment of the International Court of Justice at The Hague. The assessment, based on scientific and technical approaches, also considers environmental, social, economic and sustainability criteria, and provides a complex, systematic and transparent evaluation in order to give assistance to decision process.

The legal framework for elaboration of the former SEA was the Directive 2001/42/EC of the European Parliament and of the Council on the assessment of certain plans and programs (hereinafter the SEA Directive) and its transposition into the national legislation of each country. Other legal documents that affect the scope of the SEA were the 1977 Treaty and the related Joint Contractual Plan on constructing the Gabčíkovo - Nagymaros Hydropower Project, which were confirmed by the ICJ Judgement, and the ICJ Judgment from 1997.

The purpose of the former SEA for the Danube stretch between Sap and Budapest was the preparation of an Environmental Report, which provides the basis for selection of viable variants, in order to point out the environmental impact of solutions and measures. During the whole process it is necessary to bear in mind the sustainable development in the given area. Obtained results give an overview of positive and negative impacts of different solutions in relation to the environment, natural environment, transportation, infrastructure, economics (costs/benefits), and public health.

Regarding the impact of proposed structural measures for the improvement of navigability and the rehabilitation of side arms a comprehensive evaluation of the state of environment was performed. The evaluation was related to the Danube stretch between Sap and Budapest and its surroundings, which may potentially be affected by possible changes in water regime. Besides the geological and geomorphologic conditions data obtained in the frame of long-term joint-Slovak Hungarian monitoring according to the 1995 Agreement and the special monitoring of the natural environment on the Danube stretch between Sap and Budapest (2008-2009) were used.

Finally a set of different criteria was elaborated to perform evaluation of direct and indirect environmental impacts on surface and ground waters, on other environmental elements and environmental systems and on other aspects.

The Hungarian Party presented their results in document named "Background paper for the  Strategic Environmental Assessment of the variants of the structural measures for the improvement of the navigability and the rehabilitation of the side arms of the Danube section between Sap and Szob. Draft Environmental Report for discussion with the Slovak Party", which was handed over on December 21, 2009. In this document the Hungarian Party performed an evaluation of environmental performance and sustainability of the three proposed variants of interventions and measures.

On request of the Hungarian Party from April 2010 the Slovak Party elaborated a standpoint on the submitted materials in the document named "Opinion of the Governmental Delegation of the Slovak Republic to the Hungarian materials called 'Background paper for the  Strategic Environmental Assessment of the variants of the structural measures for the improvement of the navigability and the rehabilitation of the side arms of the Danube section between Sap and Szob. Draft Environmental Report for discussion with the Slovak Party' and 'Feasibility Study: The Rehabilitation of the Szigetköz Reach of the Danube'" (in Slovak). This standpoint was handed over to the Hungarian Party through the Hungarian Embassy in Bratislava on November 12, 2010.

Finally, in July 2012 the Slovak Party presented their results in document named "Strategic Environmental Assessment of the variants of structural measures for the improvement of navigability and the rehabilitation of side arms of the Danube section between Sap and Budapest. Draft Environmental Report for the Danube stretch Sap - Budapest. Background document for Slovak-Hungarian negotiations.", which was handed over to the Hungarian Party on June 24, 2013. In this document the Slovak Party performed an evaluation of environmental impact and sustainability in case of present state, one of the variant proposed by the Hungarian Party and in case of water level impoundment by a dam. In addition to the Hungarian document also the positive and negative impacts of particular solutions were analysed in relation to the transportation, infrastructure, economics and public health.

3.2. Navigation

The navigation on the Danube is ruled by the Belgrade convention (Convention regarding the regime of navigation on the Danube, 1948), the AGN agreement (European agreement on main inland waterways of international importance, 1996) and the recommendations of the Danube Commission (Local Rules of Navigation, 2013). In addition to these documents important for the future development of navigation on the Danube is the so called White paper on transport (Roadmap to a single European transport area - Towards a competitive and resource efficient transport system, 2011), the EU Strategy for the Danube Region and the Danube River Protection Convention, together with the EU Water Framework Directive and EU Floods Directive in the Danube River Basin.

Besides the abovementioned documents the Decision of the European Parliament and Council. 1692/96/EC (1996) and the Joint Statement by the ICPDR, Danube Commission and the International Commission for the Sava river on navigation and environmental sustainability in the Danube catchment (2007) and the final version of the Issue Paper from Workshop on Common Implementation Strategy for Water Management, Water Framework Directive and hydro energy (2011) were also taken into account.
The Belgrade Convention regulates that the Danubian member states shall maintain their sections of the Danube in a navigable condition for river-going vessels, to carry out the works necessary for the maintenance and improvement of navigation conditions. The concrete parameters (such as the depth, the width and the availability) of the waterway have not been defined by the Convention. These parameters are drawn up by the Danube Commission, the executive body of the Convention.

The minimum technical and operational characteristics of inland waterways of international importance are set out in the AGN Agreement, which determines that the Danube is a part of the European International waterway system (marked by E-80). Annex III of the AGN Agreement. Section 2 of Article 11 of Decision No 1692/96/EC of the European Parliament and the Council repeats the requirements of the AGN Agreement, thus it can be considered as acquis communautaire. This represents a waterway at least of class IV, in case of modernizing the waterway should be of class Va/Vb.

The assessed section of the Danube belongs to the waterway between Vienna and Belgrade (rkm 1921,05-1170,00) that is actually classified as a waterway of class VIb. This means that the navigation depth should be ensured for passing vessels with a draught of min. 25 dm and the waterway should be at least 120-150 m wide.

3.3. Relevant European Community policies

Water policy of the European Union

The objectives and the measures of the EU water protection policy are determined and obligated by the Water Framework Directive (WFD). The regulations of the Water Framework Directive are the main criteria and tools of the water protection policy. The feasibility of those projects which may improve the main parameters of waterways is significantly determined by the specifications of the Water Framework Directive. A project, the objective of which is to improve navigability, shall be realized if the analyses determined by Paragraph 7 of Article 4 of the Water Framework Directive are conducted by the planners (i.e. 4.7 test), and it is confirmed that the interventions or investments are in compliance with the requirements concerned. However, the EU policy on WFD is not to hinder the implementation of development projects, but to assure that the realized investments will take into account the environmental aspects in maximal possible extent, that they will implement measures to mitigate environmental impacts, and that the realized investments will meet the prerequisites for sustainable water management. The aim of directives and regulations is to promote joint synergy of investment projects.

Paragraph 7 of Article 4 of the WFD determines conditions for the realization of new investments with sustainable water management features. The following facts and criteria shall be confirmed:

· in environmental aspects there are no better technical solutions,

· the cancellation of the proposed intervention or investment would injure public interest, or, the economic benefits of the realization of the proposed intervention or investment would exceed the ecological benefits which could be achieved by its cancellation,

· all measures are to be taken, which may reduce the negative environmental impacts,

· the main parameters of the intervention or investment and the reasons for its realization were formerly introduced in the River Basin Management Plans,

· the interventions will not have negative impacts on other water bodies and the realization of other environmental objectives.

The increase of water level in the Danube riverbed, which is in fact the aim of all proposed solutions that support navigation can significantly help to stop and reverse the groundwater level decline, to ensure the groundwater recharge and to support aquatic and hygrophilous habitats. Rehabilitation of river branches can help to eliminate the former disposal sites and to solve other environmental problems. Better navigation conditions can contribute to reducing air pollution generated by road transport and the waterway development will contribute to relieve the road network.

European policy regarding the development of renewable energy sources

According to the 2009/28/EC Directive on the promotion of the use of energy from renewable sources, the European Union made progress towards achieving the 20% target of overall share of energy from renewable sources by 2020. Pursuant to the Directive, all Member States shall determine their strategies and action plans according to their possible sources, geographical conditions and other relevant aspects. The Directive – except for the special rules for bio-fuels used in transportation processes – does not differentiate between possible methods and has no preference for any methods of renewable energy production.
Financial support for the investments is guaranteed by the European Union, mainly from the Cohesion Funds and Structural Funds, but there are special institutions – for example the Strategic Energy Technology Plan, the Framework Programme for Research and Technological Development and the Programme of Intelligent Energy for Europe – which can give financial support for research and technology transfer processes.

In accordance with the 2001/77/EC Directive Hungary determined to achieve the national indicative target of 3.6 % by 2010 which should be fulfilled (at the date of the determination of the national indicative target the actual share was about 0.5% in Hungary).
The principles of the national renewable energy action plan in Hungary are determined by the 40/2008 Resolution of the Hungarian Parliament which defines the energy policy for the period of 2008-2020. In this Resolution Parliament calls upon the Government to establish an energy policy and prepare the strategy for increasing the use of renewable energy sources in accordance with the requirements of the European Union, taking into consideration the natural and economic conditions of Hungary, the capacity of the population and the principles of cost minimizing and sustainability. The strategy should also contribute to the objectives of decreasing the emission of greenhouse gases in Hungary. This Resolution has not defined any concrete directions in the field of the use of renewable energy sources. Parallel to the elaboration process of this Parliament Resolution a working paper was also elaborated by the competent Ministry, on the strategy of increasing the share of the use of renewable energy sources. This working paper, however, has not been determined as an official document by either the Government or by the Parliament.

In the aspects of the present SEA paper, only water energy would be relevant among the renewable energy sources. However, the share of water energy in Hungary will not be significant in the domestic renewable energy use over the long term, as water energy shares only 14.4 PJ potential (meaning less than 1%) from the estimated overall domestic value of renewable energy sources potential (2600-2700 PJ). According to the estimates of the energetic department, the share of water energy from the 163 PJ potential, which can be utilized by 2020, may be only about 1 PJ value. The strict European environmental law – for example the rules and regulations regarding the protection of river ecosystems, natural values and water quality standards – make the increase of the share of water energy production more difficult.

The Slovak Republic, like other EU member countries, for strengthening the energy independence puts increasing emphasis on utilization of renewable energy sources. To promote the use of renewable energy sources it has been created a number of institutional and financial instruments and schemes. The biggest boom reaches the use of biomass energy. Renewable energy sources are an important component of the structure of energy sources, but their ability to substitute other energy sources in coming years is limited.

The Slovak Republic almost 90 % of primary energy resources ensures by purchase outside the territory of the EU internal market. The only significant domestic energy source is brown coal, because the extraction of natural gas and crude oil is insignificant. For this reason continuously increase the importance of renewable energy sources (biomass, water, geothermal energy, solar energy, wind energy).

In 2013 5.2 TWh of electricity was produced annually from renewable energy sources, including the utilization of the hydropower potential of large hydroelectric power plants, which represented about 16 % of domestic electricity consumption. The total exploitable potential of individual types of renewable energy provides opportunities to increase their share in total electricity generation to 24 % in 2020 and 27 % in 2030. Most promising renewable source for heat production is the biomass, where the total annual potential suitable for energetic utilization is about 75.6 PJ. The biomass is a promising source of electricity generation.

Nevertheless, the most used source remains the utilization of hydropower potential. As for the other renewable sources (wind energy, geothermal energy, solar energy) their utilization will only be an additional resource due the safety and reliability of electricity and heat supply, while an important factor remains the issue of price of electricity and heat from renewable sources.

European transport policy

Since 1990, the EU has devoted significant consideration to the development of the standardization of the traffic and transporting infrastructure (TEN programmes). The main objectives of these programmes are to establish a platform for the identity of interests for the Member States and to give financial support for the common development processes.

The TEN-T projects (Trans-European Transport Network) include all modes of transport and organised by axis and corridors. The Danube/Main/Rhine (DMR) waterway system is called Corridor VII. A basic principle of the programme is that this corridor contains several shallow fords and bottlenecks. The programme does not recommend any methods for the elimination of these bottlenecks and does not define any obligations.

The development of inland navigation in the European Union is also supported by the NAIADES (Navigation and Inland Waterway Action and Development in Europe). The main objective of this programme in addition to the development of waterways is to improve the communication, informatics, markets, and the fleet and to assist in special vocational training courses to increase the educational level of the human resource.

According to the Decree No. 17/2002 (III.7.) of the Hungarian Ministry of Transport and Water the waterway on the Danube between rkm 1812 and 1641 rkm is classified into class VIb, that means a depth of waterway ensuring safe passage of vessels with a draught of 25 dm and the waterway width 100-120 m. With this Decree the Hungary has accepted the recommendations of the Danube Commission on minimum dimensions of the waterway of class VIb with a 94 % durability.

The Slovak Party fully supports the development of this international watercourse, which allows the connection to ports in Northern and Black Sea and the connection to the west European network of waterways. As the basic parameters of the waterway considers the class VIc, that means a depth of waterway ensuring safe passage of vessels with a draught of 25 dm and the waterway width 120-150 m. According to the Decree No. 22/2001 of the Slovak Ministry of transport, Posts and Telecommunications the preferred waterway between rkm 1867,0 and 1708,2 is of class VII. Additionally the Slovak Party prefers solutions with synergic effects.

The Slovak experts are convinced that the solution with water level impoundment can fulfil the objectives set out on this section of the Danube in full extent. These objectives on the relevant stretch of the Danube primarily are:

· to solve the improper navigation conditions (including ports) by impoundment and to link the Danube to the Váh river waterway;

· to stabilize the riverbed and to prevent its deepening;

· to save on the maintenance of navigation fairway;

· to use the impoundment for production of electricity and this way to pay back the cost of the project;

· contribute to the improvement of flood protection by hydro-engineering works;

· to increase the surface and ground water level, restore wetlands, rehabilitate side arms, and increase soil moisture by impoundment and other measures;

· to realize the preservation of protected ecosystems by management of surface and ground waters.

The international water transport is practically operated only on the watercourse of the Danube River (by the AGN convention labelled E-80, belonging to the TEN-T and it is also a part of the European Transport Corridor VII (Danube-Main-Rhine). The waterway development largely depends also on the development and completion of public ports on the Danube and upgrading their technical facilities so that the expected industrial development activities of the state were increasingly executed by waterway transport and particularly by utilization of the Danube watercourse (the completion of projects under the TEN-T, part Vienna-Bratislava and the cross-border part of Sap-Mohács). The realization of constructions of water transport infrastructure, particularly inland waterways is always a multi-purpose water-management investment.

The main advantage of the inland waterway transport is the high level of transport safety. The vessels are required to meet the strictest standards and undergo regular tests performed by classification societies and inspectors. The concept of River Information Services (RIS) focuses on the implementation of information services to support the planning and management of transport and traffic activities. The water transport is one of the important components of transport and there are large reserves in it.

European policy on environmental protection and nature conservation

The environmental policy of the European Union has been determined since 1973 by the environmental action plans, which involve the key elements of the nature conservation policy. The nature conservation policy of the Community is based on two directives of crucial importance:
· the Birds Directive (79/409/EEC) on the conservation of wild birds, which lays down the principles of the determination of Special Protection Areas (SPAs), and

· the Habitats Directive (92/43/EEC) on the conservation of natural habitats and of wild fauna and flora, which lays down the principles of the determination of Special Areas of Conservation (SAC).

The Natura 2000 network of the European Union for nature conservation is based on these two directives and is comprised of Special Areas of Conservation and additionally incorporates Special Protection Areas designated by Member States. The Community has determined principal restrictions for the modification and intervention of the good environmental conditions of the Natura 2000 areas. Although the main objective of the environmental policy of the EU is the protection of wild habitats and species it also takes measures on special management processes on environmental protection, which should be carried out by the Member States. The objective of these activities is to maintain the affected habitats and species in good condition, or, in the event of deterioration, to adopt conservation measures involving appropriate management plans and other measures, if needed, which correspond to the ecological requirements of the natural habitat types, and the species. The conservation objectives should be met while taking account of economic, social, cultural, regional and recreational requirements. It is for the Member States to establish the most appropriate methods and instruments for implementing the directives and for achieving the conservation objectives of Natura 2000 sites.

The Natura 2000 network refers to the community nature conservation and environmental protection aspects at regional level. In the area of interest several areas under the protection of the Natura 2000 network are situated. In relation to the Natura 2000 areas the community law sets out the necessary protecting provisions for active management and in some cases absolute restrictions and limitations. According to the community law, the Natura 2000 network is defined as „common European heritage” and it is declared that the protection of different areas and the integrity of the whole network is the common responsibility of the Member States. Meanwhile, the Member States shall provide for both the appropriate environmental and legal protection of the Natura 2000 area. 

On the other side, the principle of the protection of Natura 2000 sites is to protect their natural values, taking into account scientific, economic, social and cultural requirements and regional and local circumstances. The aim is not to suppress human activities on these territories. The essence of Natura 2000 is not a restrictive protection of sites, but the active cooperation of environmentalists, water managers, farmers and foresters and other interested parties.

3.4. Variants of interventions and measures proposed by the Hungarian Party

The Hungarian Party in its document considered three different technical interventions in the Danube section between Sap and Szob (rkm 1811-1708). Each variant was proposed with several different but connected interventions to be realized in the main riverbed of the Danube. Each of the variants assume the same interventions with regard to the rehabilitation of the side-arms. Detailed description of variants, including technical parameters, can be found in the background document for the SEA (December 2009).

Variant “VITUKI Base-1”

According to the first variant VITUKI Base-1 the improvement of parameters of the waterway are to be realized by dredging, construction of spur-dykes and guiding walls and the supplementation or reduction of existing spur-dykes. This variant assures navigability for vessels with a 2.50 m draught, the width of the waterway being 120-150 m. The planned interventions were elaborated for conditions of the riverbed between 2005 and 2007. It should be noted that the recent changes to the riverbed may change the extent of interventions.
Variant “VITUKI Base-2”

The improvement of parameters of the waterway according to the second variant VITUKI Base-2 are to be realized by dredging, construction of spur-dykes or guiding walls and the supplementation or reduction of existing spur-dykes. Additionally, in order to prevent the deepening of the riverbed, gravel filling is planned. This variant assures navigability for vessels with a 2.50 m draught, the width of the waterway being 120-150 m. The planned interventions were elaborated for the conditions of the riverbed between 2005 and 2007. It should be noted that the changes of the riverbed may change the extent of interventions.
Variant ”Realignment of the navigation channel”

According to the variant of ”Realignment of the navigation channel” the improvement of parameters of the waterway are to be realized by dredging, re-drawing and correcting of existing waterway, and by narrowing the waterway by buoyage. This variant assures the traffic for vessels with a draught of 2.50 m, the width of the waterway being 100-150 m. It should be noted that this variant, as far as the technical plan is concerned, has not been elaborated at similar level, than in the case of variants VITUKI Base-1 and VITUKI Base-2.
Interventions for the rehabilitation of the side-arms

As mentioned above, the proposed interventions in side-arms are to be the same in the case of all three alternatives. The most important interventions are the following:

· The river ecosystem at Tát has significant importance, it is a significant habitat in the section between Sap and Szob. After its rehabilitation it may be an important fish-cradle and also a feeding place for several bird species. The water supply of the habitat may be assured by proposed interventions for the most part of the year and this may improve the sustainability and the biological activity. The rehabilitation may improve the water quality in side-arm, which can protect the future subsurface drinking water sources.
· A line of bars, which are situated below the Helemba Islands, is one of the most important and internationally significant spawning grounds of the Danube. The rehabilitation of the side-arm system is particularly actuated by the prevention of sediment deposition and the compensation of disturbing impacts of interventions.

· The limited deepening of the riverbed near the Nagy Erebe Islands and the connected side-arm system may improve the conditions of wintering places for different fish species.

3.5. Variants of interventions and measures proposed by the Slovak Party

The Slovak Party in its document also considered three different variants of technical interventions and measures in the Danube. Variants were related to the Danube section between Sap and Budapest (rkm 1811-1640). The Slovak Party have chosen one of the variants proposed by the Hungarian Party (VITUKI Base-1) for re-evaluation according to the criteria proposed by the Slovak experts. This variant was completed with the so-called "zero state" variant and with variant improving the navigability by water level impoundment by a dam. Description of variants can be found in the SEA document (July 2012).

Variant „Preservation of the Present State”

The first variant of intervention represents the preservation of the present state on the Danube stretch between Sap and Budapest. It considers minimal interventions and technical measures, which are necessary to mitigate the current negative development of the riverbed and to ensure conditions for safe navigation. Proposals of interventions and measures are based on a Water Research Institute study from 2006. It should be noted that neither the present state nor its maintaining does ensure navigability for vessels with draught of 25 dm and the width of waterway 120-150 m on the whole stretch. It can be assumed that this situation is not sustainable and will lead to further degradation of the riverbed.
Variant „Water level impoundment by a dam”

This variant the Slovak Party based on the original Nagymaros dam project. The core of this variant is the construction of a dam, which would increase the water level of the Danube. The most appropriate level of impoundment can be further examined. By the impoundment of water level a significant improvement of waterway parameters would be reached and the branches would by filled by water. A detailed description of proposed measures is given in the overall documentation of the Joint Contractual Plan.

The original project counted upon synergistic elements: electricity production, increase of groundwater levels decreased in the past, bridging the Danube River and many other benefits, including benefits to the natural environment. At the same time it would also significantly reduce maintenance costs of the fairway, and would improve the safety and economy of navigation.

3.6.
Joint proposal for further assessment of measures in the Danube reach

between Sap and Budapest

The main objective of all above mentioned variants, except the variant with preservation of the present state, is the improvement of navigation conditions in the Danube section between Sap and Budapest.
The actual recommendations of the Danube Commission concerning shipping parameters on the Vienna - Belgrade section (1921,05 - 1170,00 rkm) are as below:

· Minimum depth of shipping route to facilitate safe shipping by vessels with 25 dm loaded draught. 

· Minimum width of shipping route 120 - 150 m; in certain cases for geomorphologic reasons reduction of the shipping route width is possible, provided it does not jeopardize the safety of the shipping route.

· Minimum bend radius 800 - 1000 m; in certain cases for geomorphologic reasons reduction of the bend radius is possible, provided it does not jeopardize the safety of the shipping route. 

In the light of the above, the future assessment should be focused on the following three variants to ensure the shipping route:

A.
Maintaining the present state

Neither the present state nor its maintaining facilitates shipping with 25 dm draught and 120-150 m width along the entire section. Assuming that present situation is not sufficient and leads to further degradation of the river bed, the Parties agreed that this solution is not able to secure the required shipping route parameters in the expected manner.

B.
Formation of shipping route by conventional river regulation methods

Considering the actual shipping parameters, the navigation corridor can be secured with the expected section and durability by interventions within the river bed. Based on previous plans the Hungarian Party prepared the study “Temporary solution for preserving the navigability of the common Hungarian-Slovakian section of the Danube River“ and handed  it over to the Slovak Party in editorial version. The solution recommended in the study plan considers the imposed shipping parameters as achievable. This intervention is feasible in a comparatively short time (within a year) and it can be viewed as a temporary solution until the prolonged Gabčíkovo-Nagymaros debate is settled; in the meantime it facilitates the fulfilment of the EU expectations. The Hungarian Party deems this solution satisfactory in itself for securing the shipping route.

C.
Facilitating shipping route by impoundment by damming

According to the criteria proposed by the Slovak Party the most advantageous variant is the impoundment by damming, taking into consideration that it includes the synergic impact of individual benefits, such as shipping, rehabilitation of side branches, energy production and broader social impacts.

The realized assessment shows that there are principally two basic approaches to solve existing problems in the Danube reach between Sap and Budapest – interventions and measures with or without water level impoundment. The Parties took note that the SEA process on this section requires additional time also to include new developments in legal regulations. The working group proceeded the joint assessment by:

· Preparation of updated list of problematic issues on the Danube section Sap-Budapest (Appendix B.1).

· Identification of mutually acceptable aims (Appendix B.2).

· Agreement on the future process to establish a mutually agreed solution. Regarding the Danube section Sap-Budapest the joint working group agreed that one variant with traditional river training methods (HU) and one variant with water level impoundment (SK) will be elaborated and assessed. The assessment will be performed according to the jointly agreed criteria. Further investigation should focus on all the side arms and should not be limited to any former studies. 

4.
CONCLUSIONS AND RECOMMENDATIONS

This report describes the process and results of realized SEA and results of current negotiations of joint working group; it contains summary evaluation of proposed technical measures, as well as joint conclusions and recommendations.

The elaborated SEA studies, the executed model solutions and expert analyses offer a reliable base for the decisions about the technical measures proposed by the Slovak and Hungarian parties in the Danube section between Čunovo and Sap. The joint working group was able to identify the bilaterally satisfying alternatives of technical measures to be further elaborated in details.

Regarding the Danube section Čunovo-Sap the joint working group agreed that among considered variants the SZITE variant and the REVITALIZATION variant (Appendix A, Chapter A.1 and A.2) are the most suitable for elaboration of a joint final proposal of technical measures. The working group decided to establish a joint working project team to elaborate in a speedy manner a joint project proposal based on the existing SEA documentation with regard to these two variants.

The jointly proposed SEA variant should further improve the selected variants by increasing the number of weirs (from three to four). The agreed position of weirs allows better use of historical connections between the river branch system and the old Danube riverbed. Each weir in Danube old river bed shall have at least one regulation structure, taking into account flood protection and environmental interests. Parties agreed to develop the conceptual plan of all the weirs in one document for the whole section. The building order would be effective to determine when the magnitude and timing of the funding sources are known. The Parties mutually agreed on initial technically required upstream water levels and discharge distribution between the Danube old riverbed and river branches as listed in Appendix A - Chapter A.3, with the criteria that can be modified by common agreement based on the design procedure and maintenance/running experiences.

The discharges in the old Danube and river branch systems are suggested to be discussed on governmental delegation level.

The Parties specified their requirements regarding the technical parameters of ship locks. In the view of Hungarian Party the technical parameters of ship locks should allow tourism and sport navigation and/or limited commercial navigation. The Slovak Party considers that the technical parameters of ship locks should allow at least tourism and sport navigation. The final agreement on the issue shall be settled at the level of Governmental Delegations.

Both parties agreed that the key issues in the old Danube and river branch systems are to enhance the environment and ensure flood protection. Further measures ensuring the improvement of flood conveyance capacity (reconstruction of structures, dredging, clear cutting of vegetation, etc.) should be proposed parallelly and harmonized with construction design of weirs. This proposal should be based on model evaluation of flood water levels of 2013.
Joint design of proposed structures in this reach shall address principles of joint operation. Both river branch systems shall allow dynamic operation of discharges in order to maintain dynamic water regime. It is recommended to monitor the impacts of constructed weirs and use the gained knowledge for optimisation of further technical measures.

The Parties agreed that attention should be paid to sediment transport. Due to the potential adverse effects of suspended and bed load (colmatage and the uplifting of the side-arm systems, etc.) this process could considerably determine the floodplain’s conditions and long-term maintenance on both sides. Sediment transport monitoring program should be introduced and the existing data sets have to be processed and jointly evaluated.

Regarding the Danube section Sap-Budapest the working group prepared a list of problematic issues and identified mutually acceptable aims in this section to be considered in the future work (Appendix B, Chapter B.1 and B.2). The working group took note that the SEA process on this section requires additional time also to include new developments in legal regulations. The joint working group agreed on the future process to establish a mutually agreed solution.One variant with traditional river training methods and one variant with water level impoundment, both should be elaborated and assessed. The environmental assessment will be performed according to the jointly agreed criteria. Based on previous plans the Hungarian Party prepared the proposal of temporary solution for preserving the navigability of the common Hungarian-Slovakian section of the Danube River.

The aim of this phase of works was, before all, to investigate impacts of different proposed technical measures on selected components of the environment. In general terms there were also taken into account the aspects of navigation and flood protection. In the next steps of joint assessment, a complex, systematic and transparent evaluation – based on scientific and technical approaches – should consider, in necessary details, not only the environmental, but also other criteria, like the social and economical viewpoints, technical feasibility, etc.

Finalizing the conclusions the Parties express the conviction that the elaborated studies and the set constructive approach of experts will make possible to choose and implement the bilaterally acceptable solutions that will fulfil the requirements of the complex exploitation of resources of this region so that different entities successfully cooperate and create the synergically best possible result in accordance with the relevant European and international legislative regulations.

APPENDIX A

TECHNICAL DESCRIPTION OF PROPOSED MEASURES

IN THE DANUBE REACH  BETWEEN ČUNOVO AND SAP
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A.1  Hungarian proposal of necessary technical measures - SZITE variant

The Hungarian Party evaluated the SZITE variant as the most suitable for further elaboration and improvement. General characteristics of the SZITE variant proposed by the Hungarian Party are shown in Table A-1.
               Table A-1  Characteristics of the SZITE variant proposed by the Hungarian Party 
	Variant
	Description of measures

	    SZITE
	Hungarian proposal promoted by the Szigetköz Environmental Protection Association of the Szigetköz (Szigetköz Természetvédelmi Egyesület - SZITE).

Measures: 

3 weirs in the Danube old riverbed to raise the water level and to reconnect it with river side branches:

- rkm 1834,150 (backwater level winter/summer: 120,37/120,64),

- rkm 1826,200 (backwater level winter/summer: 117,63/118,05),

- rkm 1814,900 (backwater level winter/summer: 114,12/114,92).

Dredging point bars in the Danube main riverbed, clear cutting of vegetation from defined floodplain areas, additional weirs in river side branches, removal of some side-arm closures.


The so-called SZITE variant is promoted by the Szigetköz Environmental Protection Association (Szigetköz Természetvédelmi Egyesület - SziTE), a local Hungarian non-governmental organization (NGO), and was further elaborated as a project proposal by the regional water management services organization (ÉDUVIZIG, former ÉDUKÖVIZIG – North-transdanubian Water Directorate, former North Transdanubian Directorate for Environmental Protection and Water Management). Therefore, this variant contains most detailed measures and designed objects.

The basic idea of this variant is to construct three composite weirs in the Danube old riverbed to increase water levels and re-connect it with river side branches, which were previously cut off by closures. This proposal contains also measures for low water regime and for the flood protection; such as dredging of side branches, opening of closures (weirs), creating corridors for conveyance of ice/floodwater and removal of deposited sediment in the main riverbed. In detail:

· Danube 1835,000 rkm opening side-arm closure (crest elevation: 119,00 m a.s.l., 24m width).

· Danube 1834,150 rkm complex dam: fixed crest + shiplock + fish path (crest elevation: 119,10-119,50 m a.s.l. - width 260 m, 118,10 m a.s.l. – width 20 m, openings 3 x 24 m - 116,40 m a.s.l., shiplock - width 10 m).

· Danube 1827,700 rkm opening side-arms closures on both sides (bed elevation: 117,40 m a.s.l., 24m).

· Danube 1826,200 rkm complex dam: fixed crest + shiplock + fish path (crest elevation: 116,40-116,80 m a.s.l. - width 183 m, 115,40 m a.s.l.  - width 20 m, openings 3 x 24 m - 113,70 m a.s.l., shiplock - width 10 m).

· Connecting “Morvaszigeti” side-arm to “Halrekesztő” side-arm.

· Danube 1816,500 rkm opening the “Árvai” closure in “Bagamér” side-arm (bed elevation:  111,00 m a.s.l. - width 11m).

· Danube 1814,900 rkm complex dam: fixed crest + shiplock + fish path (crest elevation: 112,80-113,20 m a.s.l. - width 104 m, 111,80 m a.s.l. - width 20m, openings 3 x 24 m - 110,10 m a.s.l., shiplock - width 10 m).

· Danube 1809,700 rkm fixed crest dam with fish path at the end of “Bagaméri” side-arm (112,80 m a.s.l., fish path 111,00 m a.s.l. – width 15m).

· ~175 ha conveyance corridors in both floodplains (defined locations). The conveyance corridors are woody areas in the floodplain which will be cleared from ligneous vegetation to provide the suitable conveyance capacity to transmit the design flood and ice volume.

· ~140 ha dredging in the Danube main riverbed (defined elevation). At the places of proposed riverbed dredging the surface elevations should be lowered to such level that there will be at least 50 cm of water even at low winter states. The dredging in the old riverbed is proposed only downstream of 2nd and 3rd weir (numbered in direction from Sap).

· ~380 ha cleaning of vegetation on shallows along the Danube main riverbed (defined locations). The cleaning of vegetation in the channel means partly the same areas as dredging vegetated shallow ponds in the main riverbed, and on the other hand small islands in the side-arms that appeared due to the decrease of the water levels.

· ~50 ha dredging of side-arms on the Slovakian side, 8,6 km upgraded channels, 111,00-110,50-110,00 m a.s.l.  levels + small dams to keep a certain water level (defined crest heights and locations).

· ~75 ha dredging of side-arms in the Hungarian side, 8,3 km upgraded channels, 110,50-109,50 m a.s.l.  levels + small dams to keep a certain water level (defined crest heights and locations).

The characteristics of proposed weirs in old Danube riverbed were defined according to technical specifications of SZITE variant in the materials submitted by Hungarian Party 
(Fig. A-2). 

Fig. A-1  Proposed weirs in old Danube riverbed according to SZITE (www.szite.hu, 2011)
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Fig. A-2  Plan view of the SZITE variant
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    Fig. A-3  SZITE variant - Division of discharges between river branches and old Danube riverbed
                    - total discharge 470 m3/s at Čunovo (Janák, et al., 2009)
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Fig. A-4  Variant SZITE - Modelled river branches and structures
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Fig. A-5  Variant SZITE - Two-dimensional surface water flow model (Flood Scenario)
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A.2
Slovak proposal of necessary technical measures - REVITALIZATION variant
Slovak proposal is presented as the Revitalization variant, which is based on the SZITE variant. Proposal was developed in cooperation with the Slovak Water-Management Enterprise, s.e. - Branch Bratislava and Faculty of Natural Sciences, Comenius University in Bratislava. General characteristics of the REVITALIZATION variant proposed by the Slovak Party are shown in Table B-2.

      Table A-2  Characteristics of the REVITALIZATION variant proposed by the Slovak Party 
	Variant
	Description of measures

	     Revitalization of river  
     branches   
     (Revitalization)

	Slovak proposal promoted by the Slovak Water Management Enterprise, branch Bratislava, and Faculty of Natural Sciences, Comenius University in Bratislava.

Measures: 

4 weirs in the Danube old riverbed to raise the water level and to reconnect it with river side branches: 

- Removal of the existing weir in rkm 1843 and its replacement by a new weir in  

  rkm 1841,700 (backwater level winter/summer:122,58/123,21),

- rkm 1832,550 (backwater level winter/summer:119,10/119,80),

- rkm 1824,430 (backwater level winter/summer:116,20/116,90),

- rkm 1813,610 (backwater level winter/summer:113,60/114,30).

Dredging point bars in the Danube main riverbed, clear cutting of vegetation from defined floodplain areas, additional weirs in river side branches, removal of some side-arm closures.


The basic idea of this variant is to build three composite weirs in the Danube old riverbed. Increased water levels in the backwater zone of any weir should enable an effective connection of both river branch systems with the Danube. This proposal contains measures for low water as well as for flood situations as dredging of side branches, removal of closures (dams), creating corridors for transport of ice/flood water and removal of sediments deposited in the main river bad. The variant considers the following technical measures:

Weirs in the Danube old riverbed

· Removal of the existing weir in rkm 1843 and its replacement by a new one in rkm 1841,700, fixed crest + fishway (backwater level in winter/summer: 122,58/123,21 m a.s.l.). Alternatively, construction of pipeline from the backwater zone of the current weir in rkm 1843 to supply the adjacent floodplain area with water.

· Danube rkm 1832,55 complex weir: fixed crest / fishway + ship lock + operable weir (backwater level in winter/summer: 119,10/119,80 m a.s.l.).

· Danube rkm 1824,43 complex weir: fixed crest / fishway + ship lock + operable weir (backwater level in winter/summer: 116,20/116,90 m a.s.l.).

· Danube rkm 1813,61 complex weir: fixed crest / fishway + ship lock + operable weir (function of fishway takes the Slovak river side arm, backwater level in winter/summer: 113,60/114,30 m a.s.l.).

· "Bagamér" river side arm (Danube rkm 1809,700, at the arm mouth) with a fixed crest weir and fishway (as proposed in the SZITE variant, already constructed 2015).

Opening of river arm "closures", linking the river branch systems with the old Danube 

and distribution of water flow 

· Linking of existing river arm located in Dunajské kriviny with the old Danube (at rkm 1841,75; length of connection is about 400 m, direction along the existing field depressions). Constant supply of water trough this connection will range from ca 0,5 to 3 m3/s (in winter / summer). Water will then flow into the water supply channel of the Slovak branch system in location of the existing link that will be modified (level of bottom elevation 120,80 m a.s.l.).

· The complete opening of the closure upstream the C line at the Danube rkm 1833,40 (width 50 m) on the Slovak side and opening of closure at Denkpál rkm 1833,30 of the Danube. It is suggested to divide the flow (discharge) from the Danube old riverbed in the winter/summer: +20 to +100 m3/s into the Slovak branch system and +20 to +50 m3/s into the Hungarian branch system (adjustment of C line on the Slovak side and weir Kőhíd on the Hungarian side).

· The opening of the closures upstream the G line at Danube rkm 1824,90 and 1825,75 (width 50 and 25 m) on the Slovak side and linking of existing river arm on the Hungarian side at rkm 1824,50 of the Danube. It is suggested to divide the additional discharge from the Danube old riverbed in the winter/summer: +15 to +50 m3/s into the Slovak branch system and +15 to +50 m3/s into the Hungarian branch system.

· Opening a river side arm at location of the Foki weir on the Slovak side at rkm 1824,90 to allow discharge from 10 to 25 m3/s to flow into the river branch.

· Creating water supply structure (into the "Bagamér" river side arm) by reconstruction of Árvai zárás weir in rkm 1816,75, as envisaged in the SZITE proposal (already constructed in 2015).

Additional proposed measures

· Modifications of the structures on the Slovak side to allow flushing river arms at the present water levels, using increased discharges in the old Danube and the river arms. It is necessary to complete constructions of fishways in the Slovak branch system (linking river arms above the H line to the old riverbed at Gabčíkovo).

· Dredging in the Danube old riverbed and the removal of vegetation on the shallows and banks (foreseen in the SZITE variant). Dredging is proposed to the level that ensures that Danube old riverbed will be flooded. At the places of proposed riverbed dredging the surface elevations should be lowered to such level that there will be at least 50 cm of water even at low winter states. The dredging in the old riverbed is proposed only downstream of 2nd and 3rd weir (numbered in direction from Sap). 

· Connecting the river side arm "Morvasziget" to the river side arm "Halrekesztő" as proposed by the SZITE variant.
· Dredging ca 75 ha of river side arms in the Hungarian side as proposed by the SZITE variant. Dredged gravel-sand could be deposited in the depressions in the old riverbed.
Unlike the SZITE variant, the Revitalization variant considers the frequent use of operable gates within each weir, allowing better control of the water level in the Danube old riverbed and in the river branch systems.

Division of discharge between the Danube old riverbed and river branch systems in the SZITE variant corresponds to the results of one-dimensional modelling presented by the Hungarian Party (simulation of flow 200 and 550 m3/s in the Danube old riverbed). The division of discharge in the Revitalization variant represents the Slovak proposal. Discharge division for both variants is given in Table B-3.

  Table A-3  Proposed division of discharge between the Danube old riverbed and river branches 

	Section
	Winter water regime  (m3/s)

	
	 Variant SZITE
	Variant REVITALIZATION

	
	H branches
	Old Danube
	SK branches
	H branches
	Old Danube
	SK branches

	Weir III. -  Dunakiliti
	50
	220
	15
	50
	220
	15

	Weir II. - III. 
	60
	200
	25
	70
	135
	50

	Weir I - II. 
	50
	200
	35
	80
	105
	70

	Sap - weir I.
	60
	235
	-
	60
	225
	10


	Section
	Summer water regime  (m3/s)

	
	 Variant SZITE
	Variant REVITALIZATION

	
	H branches
	Old Danube
	SK branches
	H branches
	Old Danube
	SK branches

	Weir III. -  Dunakiliti
	100
	500
	40
	100
	497
	43

	Weir II. - III. 
	125
	450
	65
	150
	350
	150

	Weir I - II. 
	100
	450
	90
	180
	270
	200

	Sap - weir I.
	100
	540
	-
	100
	535
	25


In terms of technical measures in the inundation area the major difference between the variants SZITE and Revitalization is that the Revitalization variant does not contain the conveyance corridor in rkm 1813 - 1815 on the left side (in Istragov area). Instead, opening of closures between the Danube old riverbed and Bagamér river branch is envisaged. The weirs in the Danube old riverbed were modelled in the Revitalization variant with the same hydraulic resistance as in the SZITE variant, but with modified surface elevations.

                 Fig. A-6  Conveyance corridor in the variants SZITE and Revitalization
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Fig. A-7  Variant REVITALIZATION - Modelled river branches and structures  
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   Fig. A-8  Variant REVITALIZATION - Two-dimensional surface water flow model (Flood Scenario)
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Fig. A-9  Simulated surface water level in the Danube old riverbed
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Fig. A-10  Simulated surface water level in the Slovak river branch system 
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Fig. A-11  Simulated surface water level in the Hungarian river branch system
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A.3
Joint proposal of necessary technical measures - JOINT SEA variant

The basic idea of this variant is to build four composite weirs in the Danube old riverbed, which would allow better use of the historical connections between the river branch system and the old Danube riverbed. Increased water levels in the backwater zone of any weir should enable an effective connection of both river branch systems with the Danube. 

Proposed measures

· Four complex weirs in Danube old riverbed: fixed crest / fishway + ship lock + operable weir.

· Opening a river side arm at location of the Foki weir on the Slovak side at rkm 1824,90 to allow discharge from 10 to 25 m3/s to flow into the river branch. The riverbed of arm should be modified so that it could serve as a permanent fishway. This river arm should be further connected with downstream part of Istragov through 2 new links so that it would be supplied with 0,5 to 2 m3/s of water. Water from this area will flow back into the old riverbed of the Danube at rkm 1812 through an existing outlet, where suitable fishway should be constructed.

· Modifications of the structures on the Slovak side to allow flushing river arms at the present water levels, using increased discharges in the old Danube and the river arms. It is necessary to complete constructions of fishways in the Slovak branch system (linking river arms above the H line to the old riverbed at Gabčíkovo).

· Supply the upper area of Istragov with water from the right-side seepage canal during the summer with discharge ranging from 0,5 to 1 m3/s, which will ensure flooding of the area to the level of 114,9 m a.s.l.

· Dredging in the Danube old riverbed and the removal of vegetation on the shallows and banks (foreseen in the SZITE variant). Dredging is proposed to the level that ensures that Danube old riverbed will be flooded.

· Variant considers the permanent use of operable gates within each weir, allowing better control of the water level in the Danube old riverbed and in the river branch systems.

Dredging of point bars in the Danube main riverbed and clear cutting of vegetation from defined floodplain areas should be proposed in detail after joint evaluation of flood water levels of the year 2013 using two-dimensional surface water mathematical modelling for conditions of flooded inundation area.

Environmental impact of designed JOINT SEA variant should be jointly assessed using the same methodology as in the previous evaluation of SZITE and REVITALIZATION variants.

Technical description of Joint SEA proposal of measures in the Danube reach between Čunovo and Sap is shown on the following tables.

Table A-4  Technically required upstream water levels at weirs

	Weir
	Average upstream water levels  

(m a.s.l.)

	
	Winter regime

265* m3/s
	Summer regime

420 – 640* m3/s
	Regular flooding

840 – 890* m3/s 

	IV - rkm 1836,05
	120,40
	121,40
	121,80

	III - rkm 1830,15
	118,10
	118,90
	119,30 

	II - rkm 1822,18
	115,30
	116,20
	116,80

	I - rkm 1814,90
	114,00
	114,90
	115,20


Table A-5  Technically required weir discharges* at average water levels
	Weir
	 Winter water regime  (m3/s)


	Summer water regime  (m3/s)



	IV - rkm 1836,05
	135
	350

	III - rkm 1830,15
	105
	340

	II - rkm 1822,18
	175
	270

	I - rkm 1814,90
	225
	513


Table A-6  Discharge* capacity of side branch systems at average water levels
	Weir section
	 Winter water regime  (m3/s)
	Summer water regime  (m3/s)

	
	right side branches
	left side branches
	right side branches
	left side branches

	III - IV 
	70
	45
	170
	120

	II - III 
	70
	70
	100
	200

	I - II 
	80
	70 rkm 1820-22
	200
	200 rkm 1820-22 

	Sap - I
	60
	10
	100
	27


*
Values represent currently assessed discharges. Taking into account the flexibility of the proposed measures, the definition of the necessary discharges will be possible on the level of governmental delegations.
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    Fig. A-13   JOINT SEA variant - weir IV at Danube rkm 1836,05 - terrain and riverbed elevations
                       (JTSK: x=1303641 m, y=555340 m; EOV: x=291612 m, y=525732 m)
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            Fig. A-14   JOINT SEA variant - weir IV at Danube rkm 1836,05 

                               - present and proposed water levels in cross-section (winter and summer regime) 
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    Fig. A-15   JOINT SEA variant - weir III at Danube rkm 1830,15 - terrain and riverbed elevations
                       (JTSK: x=1308403 m, y=552015 m; EOV: x=287122 m, y=529409 m)
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            Fig. A-16   JOINT SEA variant - weir III at Danube rkm 1830,15 

                               - present and proposed water levels in cross-section (winter and summer regime) 
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     Fig. A-17   JOINT SEA variant - weir II at Danube rkm 1822,18 - terrain and riverbed elevations
                        (JTSK: x=1314340 m, y=547370 m; EOV: x=281555 m, y=534491 m)
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            Fig. A-18  JOINT SEA variant - weir II at Danube rkm 1822,18

                               - present and proposed water levels in cross-section (winter and summer regime) 
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Fig. A-19  JOINT SEA variant - weir I at Danube rkm 1814,90 - terrain and riverbed elevations
                  (JTSK: x=1319722 m, y=543629 m; EOV: x=276473 m, y=538630 m)
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               Fig. A-20  JOINT SEA variant - weir I at Danube rkm 1814,90

                                 - present and proposed water levels in cross-section (winter and summer regime) 
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B.1
List of problematic issues in the Danube reach between Sap and Budapest

The establishment of barrages on the upper section of the Danube and the altered water regime causes significant bed load deficit below the Gabčíkovo power canal, at the same time the erosion capacity of the river is unchanged. Local treatment of the effect is not possible. As a result large-scale sediment relocation takes place in the riverbed. The riverbed is deepening and narrowing, the flow velocity is increasing, and the low-water stages are continuously lowering.

1. In the section of 1811-1790 rkm the magnitude of declining of the surface water level is up to 1,5 meters since 1992. The riverbed erosion is spreading to headwater direction, like it is traceable at the Medveďov bridge. Because of this, decrease of surface water level can be seen even in the old river bed of the Danube between Dunaremete and Sap (1825-1811 rkm).

2. Decreased water stages in the main riverbed have a significant lowering effect on water levels in connected river branches and drainage effect on the surrounding groundwater level.

3. Part of the transported sediment is used for the formation of shoals and islands or for extending the existing ones.

4. The spreading of vegetation on the permanently dry river regulation structures, island banks and mean-water embankments causes flood conveyance problems; the side branches show tendency to sediment deposition due to the lower water supply and poor flushing. It is necessary to solve the water supply into the side branches considering the navigation possibilities at low discharges in the main riverbed.

5. Harmonization of design flood elevations and assuring their reduction is a primary task.

6. Navigation conditions along the critical shallow sections are deteriorating. The list of shallow sections to be solved is below:
	No
	Location
	Limitations
	Rkm
	Length (m)
	Width (m)
	Depth (dm)
	Width of deeper river bed section (m)
	Depth of deeper river bed section (dm)

	1
	Szőgye
	Width
	1808,1
	500
	100
	>27
	
	

	2
	Csicsó
	Width
	1799
	700
	100
	>27
	
	

	3
	Vének felső
	Both
	1797,4
	800
	90
	24
	60
	29

	4
	Vének alsó
	Both
	1796,3
	1000
	80
	24
	60
	28

	6
	Gönyű felső
	Both
	1793
	1400
	120
	24
	60
	29

	7
	Gönyű alsó
	Depth
	1786,5
	300
	120
	25
	
	

	8
	Nyerges
	Both
	1735,5
	1800
	100
	20
	60
	22

	9
	Nyerges alsó
	Depth
	1732,4
	500
	150
	26
	
	

	10
	Ebed
	Both
	1726
	1300
	130
	24
	
	

	11
	Garamkövesd
	Depth
	1714,3
	400
	120
	24
	
	

	12
	Helemba
	Both
	1711,3
	600
	100
	21
	60
	23


7. The wedging of the low-water riverbed has significant influence on the navigational riverbed width; due to this, more frequent and more sustained restrictions are needed in two-way shipping.

8. Conditions of the use of riverside infrastructure built for the previous status and possibilities to approach ports and anchorages are worsening.

9. Because of the riverbed decrease, the structural stability of crossings under the riverbed or structures under the river bottom (e.g. the foundation of bridge piers) may be in danger, water intake may become impossible.

10. The effect of water regulation structures during the low-water conditions permanently decreases.

B.2
 Identification of mutually acceptable aims in the Danube reach Sap-Budapest
The mutually acceptable aims are based on objectives of the 1977 Treaty confirmed by the International Court of Justice. According to the International Court of Justice none of the following basic objectives has lost its importance:

· the protection of the natural environment,

· the flood control and regulation of ice-discharge,

· the improvement of the navigability of the Danube, and

· the production of energy.

Although it was stated that none of these objectives has been given absolute priority over the other, emphasis should be given to flood protection. The Joint working group identified the following mutually accepted aims on the Danube reach between Sap and Budapest:

Protection of the natural environment

1. protection of surface water quality,

2. surface water quantity (water level, fluctuation and flow velocity),

3. protection of groundwater quality and quantity (water level, fluctuation and groundwater resources),

4. riverbed stability (preventing erosion processes),

5. habitats and biodiversity (wetland habitats, aquatic habitats, protected areas including
 Natura 2000),

6. terrestrial flora and fauna (including forests),

7. fish communities and other aquatic communities.

Flood control and regulation of ice-discharge

8. flood water levels (including flattening of flood wave),

9. formation and conveyance of ice.

Improvement of the navigability of the Danube

10. impacts on navigation,

11. impacts on the Váh waterway.
The production of energy and other assets

12. utilization of the hydropotential for electricity production,

13. landscape and land use (landscape values, cultural heritage, agriculture, forestry),

14. population and human health (social and economic development, development of infrastructure and recreation opportunities).

SZITE 





Fig. A-12  Historical connections between the river branch system and the old Danube riverbed and location of proposed weirs in JOINT SEA variant
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