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. Komarnanské slanisko (Komarrianské saline soil) (SKUEV0010),
. Pri Orechovom rade (SKUEV0017),

. Dolnovéazske luhy (Meadows at lower section of the Vah river) (SKUEV0092),
. Listové jazero (Listove lake) (SKUEV0073)

. Alavium Starej Nitry (Alluvium of the old Nitra river) (SKUEV0155)
. BokroSské slanisko (BokroSské saline soil) (SKUEV0076),

. Bucske slanisko (Bucske saline soil) (SKUEV0069),

. Jursky Chim (SKUEV0068),

. Cenkov (SKUEV0067),

. Dunaj (The Danube) (SKUEV0393),

. Burda (SKUEV0184).

Sites of Community Importance in the Danube stréetiween Bratislava and
Budapest on the Slovak side

Legend

Site of Community Importance

Fig. 3.27 Sites of Community Importance on the Slov  ak side

The Council Directive 79/409/EEC on the conservation of wild birds transposed into the
act. No. 543/2002 on nature and landscape protection requires Member States to determine,
inter alia, on its territory a sufficient number of areas designated for the protection of selected
species of birds, so called Bird Areas. Bird Areas are promulgated to maintain the favourable
status of bird species population for which this area was declared.

In the Danube stretch between Sap and the mouth of the river Ipefl, including tributaries,
there are 3 Bird Areas.

. Dunajské luhy (Danubian meadows) (SKCHVUO007),
. Dolné Povazie (Lower Vah area) (SKCHVUO005),
. Dolné Pohronie (Lower Hron Area) (SKCHVUO004).
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Protected Bird Area Danubian meadows stretches along the whole Danube section from
Bratislava to the mouth of the river Ipefl. In terms of national legislation the territory belongs to
the protected landscape area of Danube floodplains, which consists of 11 National Nature
Reserves, 42 Nature Reserves, 18 Natural Monuments, and 35 Protected Areas. It should be
noted that not all areas are under the direct influence of the Danube water regime.

Protected Bird Areas in the Danube stretch betviratislava and Budapest on
the Slovak side

. SKCHVUQ04
DBbiné Pohrohie

Natura 2000:
[] Protected Bird Area

Fig. 3.28 Protected Bird Areas on the Slovak side

3.9. Environmental problems

3.9.1 Pollution of surface water

The organic pollution in surface waters can originate from natural or anthropogenic
sources. Natural organic substances originate mainly from the decomposition processes of
organic material and from soil runoff. The organic matter derived from anthropogenic sources
is a product of various human activities, which enter the surface water by wastewater
discharge. The organic pollution of surface waters is characterized through oxygen regime
parameters, which are: the dissolved oxygen (O;), the oxygen saturation (%), the
biochemical oxygen demand (BODs) and the chemical oxygen demand (CODc¢,, CHSKyy).

The inorganic pollution in surface waters may also have a natural origin and is expressed
mainly by increasing concentrations of mineral substances in the water runoff in the basin.
Much more important, however, is the inorganic pollution, which has its origin in human
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activities. Such pollution can be represented by increased content of heavy metals, as well
as ions of soluble salts (e.g. from application of winter sanding).

The impact of pollution on aquatic ecosystems can be detected by biological analysis of
water status indicators - particularly macroinvertebrates.

The main sources of pollution are:

- diffuse sources,

- settlement agglomerations (towns and villages),

- Industry (industrial parks, manufacturing facilities),

- agriculture,

- linear sources of pollution (roads) and

- point sources of pollution (wastewater treatment plants, larges landfills, storages of
industrial waste on the Hungarian side).

The pollution of surface waters is regulated by the following legislation:

- act No. 364/2004 on Waters, as amended by the act No.384/2009 and its
implementing regulations

- act No. 442/2002 on Public Water Supply and Sewerage, as amended by the act
No. 276/2001 on regulation in network industries as amended by later regulations,

- act No. 245/2003 concerning the integrated pollution prevention and environmental
pollution control, and amendment of certain acts.

A special issue is the pollution of surface waters by municipal wastewater. In the
Danubian sub-basin 12 agglomerations above 2000 people equivalent were defined®. From
among these 9 agglomeration, including Gabcikovo, are situated in the examined Danube
stretch. From the wastewater treatment data from 2005 results that in the agglomerations of
the Danube sub-basin 76.7 % of wastewater is taken by canalisation and treated in
wastewater treatment plants. About 12 % of wastewater is treated in individual systems and
the rest of wastewater is not sufficiently taken by canalisation. Moreover, according to data
from the Report on Water Management in 2005 about 49.5 % of the population in the
Danube sub-basin is living in small municipalities with less than 2000 people equivalent. In
the immediate vicinity of the Danube, or at the mouth of the rivers Vah, Hron and Ipel into the
Danube, 23 villages with less than 2000 population equivalent are situated. These
settlements are sources of diffuse pollution of surface and ground waters.

From the industrial sources of pollution only one major source of pollution in Stdrovo is
situated in the examined Danube stretch.

An important aspect of surface water pollution is the pollution by nutrients. For the
characterization of surface water pollution by nutrients indicators of total nitrogen and total
phosphorus are used. The sources of nutrients are wastewaters from agglomerations and
municipalities, waste water from industry - especially food and paper production, and last but
not least the agriculture and forestry. The most significant impact of the high nutrient content
is the water eutrophication, which can be formed under appropriate conditions (light, water

° The Danube Sub-basin Management Plan, Ministry of Environment of the Slovak Republic, December 2009
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temperature, air temperature, wind, water transparency). In relation to the Danube surface
water it should be noted that the nutrient content is not a limiting factor for eutrophication.

3.9.2 Hydromorphological changes

The most important hydromorphologic changes in the Danube section between Sap and
Budapest are the changes caused by flood protection and river regulation for navigation
purposes.

Also on this section the natural inundation area of the Danube was narrowed with the
construction of flood control dams, although in a lesser extent than in the Danube section
between Bratislava and Sap. When building flood control dams some river arms were cut off
from the inundation area and at present they are located in the flood-protected area.

With the development of navigation it was necessary to ensure conditions for safe
passage of ships. In practice this means marking out and maintaining the fairway with
sufficient draught and width. In the Danube section downstream of Sap there is a sudden
change of slope, what causes changes in velocity and evokes increased sedimentation.
Fords emerged this way need to be dredged, what consequently has evoked changes further
downstream. Besides constantly emerging gravelly fords, there are also some solid rock
fords on the Danube section between Sap and Budapest.

The sufficient navigation depth and width of the fairway can be maintained only by
concentration of water into the fairway by guiding structures. Concentration of water into the
middle of the riverbed causes increasing flow velocity, what results in increased erosion of
the riverbed. Erosion of the riverbed and dredging of fords leads to a gradual deepening of
the riverbed causing the decrease of water level in the river. Decrease in water level and the
effort to concentrate the water in the river led to gradual closing of river arms, especially in
the upper estuaries. Some of the river arms on the Hungarian side downstream of Koméarno
were subsequently filled by industrial waste.

From an environmental point of view the above changes cause the disruption of the
lateral connection between the river and its branches, river and its inundation, and induce
morphological changes in the riverbed. The sinking of the riverbed and the associated
decrease of water level in the river have resulted in a decline in groundwater levels, which
leads to a gradual desiccation of wetlands.

From the hydrological point of view the narrowing of inundation led to an increase in the
amplitude of water level fluctuation in the river and an increase of the number of high floods.
The concentration of water in the riverbed leads to increased flow velocity.

3.10. Main driving forces influencing the environme ntal condition

The objective of this chapter is to identify the main driving forces and tendencies, which
may influence the environmental and ecological status of the Danube area and, in addition,
may determine the efficiency of the implementation of the proposed interventions and
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measures. Those phenomena, correlations and tendencies are to be described by the
exploration of the driving forces, which are outside the range of the local planning and
organizational issues of the proposed interventions and measures.

3.10.1 European and domestic efforts on the improvement of the navigability of the Danube

The improvement of the waterway between the North Sea and the Black Sea has been
officially determined by the European Union as a development plan of significant importance:
this is designated as Corridor VII of the Pan-European Transport network. Improving the
conditions of navigability = and assuring the navigability conditions in certain periods of the
year, and complying with the environmental regulations are among the most important
priorities of the EU Transport Policy. = The main objective of the European inland waterway
transport policy, among others, is to establish the conditions for the minimum draught level
(at least 2.50 m) in all sections.

Intensive preparatory examinations are being conduc ted at the end of 2009, in
order to improve the navigability of the whole navi gable section of the Danube . This
project has been initiated by the EU and is supported from the financial sources of the
Community. The main objective of these examinations is to assure the draught level
specified or suggested by international arrangements of the planned variants, but there are
also certain variants in which the narrower width of the waterway is determined by modern
traffic regulation methods. An EU guideline *° is under elaboration for the consideration
of the environmental and sustainability aspects of this planning project, which is
intended to be published by the end of 2009. In the framework of the Priority Project!’ co-
financed by the EU a project was commenced in 2009 in Hungary bearing the title “Studies
on the improvement of the navigability on the Danube” which deals with the possible
methods of improving the navigability of the Danube section between Szob and the Southern
state border. This project sets out the details up to the preparation level needed for the
completion of the executive plans. It deals with the planning process and the Environmental
Impacts Assessment (EIA) of the proposed interventions improving navigability and also
includes the Strategic Environmental Assessment (SEA) of the assorted variants.

The interventions proposed for the improvement of n avigability may have negative
impacts on the ecological status of the Danube. In connection with the improvement of
the inland navigation fairway in the Danube River Basin it is a key starting point to state that
the whole Hungarian Danube section has outstanding natural va lues (for detailed
information see Chapter 4.2.3.). The proposed interventions (in the whole Hungarian Danube
section, not only between Sap and Szob) should be planned in such a way, that the natural
values of the Danube catchment area should be protected. Therefore, in the course of the
planning process, the water traffic and transport p olicy of the EU regarding the
Danube should be enforced circumspectly, by the mak ing of a multicriterial balance of
the different alternatives, and bearing in mind the environmental, economic and social
aspects.

9 EU PLATINA Project (DG-TREN). Platform for the Implementation of NAIADES (www.naiades.info/platina)

1 Improvement of the navigability on the Danube. TEN-T EA Priority Project 18,2007-HU-18090-S
(www.tentea.ec.europa.eu)
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3.10.2 Obligations under international treaties and conventions

To ensure the prospective development of transport on the Danube and the development
of Danube fleet the Danube Commission in 1963 issued a ,Recommendation on the
establishment of fairway parameters, hydrotechnical and other facilities on the
Danube" , where the following parameters of the fairway for the Slovak-Hungarian stretch of
the Danube are in force:

Section Depth Width Radius of curvature
(m) (m) (m)

Section Devin (rkm1880) - Klizska Nema (rkm 1790):

free-flowing section 2,5 100 1000
impounded section 3,5 180 1000
Section Klizska Nema (rkm 1790) — the mouth of the  river Ipe I' (rkm 1708):

free-flowing section 2,5 150 1000
impounded section 3,5 180 1000

The recommended fairway parameters were not possible to ensure by river-training
structures, as also confirmed by the practice. The improvement of navigability on the Danube
section between Bratislava and Budapest was completely solved in bilateral Treaty on the
construction and operation of the Gab ¢&ikovo - Nagymaros Barrage System (1977
Treaty). The navigability on the section Bratislava - Sap was resolved by building of the
Gabcikovo hydraulic structure. Putting the Gabc&ikovo hydraulic structure into operation has
ensured the smooth sailing throughout the year on this section, except the emergency
situations such as floods or ice. Due to the rejection of the Hungarian Party to complete the
Nagymaros hydraulic structure, there further exist obstacles to navigation on the Danube
stretch between Sap (rkm 1811) and the mouth of the river Ipel (1708). The Danube
Commission at its meeting in December 1992 noted the improvement of navigation
conditions on the stretch Bratislava - Sap, and it asked Czechoslovakia and Hungary to
propose a method for improving the navigation conditions also on the lower section between
Sap and Budapest. Slovakia still considers as the most effective to build the Nagymaros
hydraulic structure, what was the task of Hungary in the frame of the division of labour under
the 1977 Treaty. If the Hungary selects another solution, it should ensure the parameters
according to the Danube Commission recommendations.

The Danube stretch Sap - Budapest is currently in a state that the navigation conditions
correspond to fairway parameters recommended by the Danube Commission only few days
in a year, and navigation of vessels in this section during a large part of the year is limited.

Proposal | 1) The interventions proposing the improvement of the navigability of the Danube should
i be harmonized within the framework of international and European agreements.

2) The methods in order to assure, to improve and to maintain the conditions of
sustainable inland navigation are under elaboration for the Danube Basin. These
methods should be used during the realization process of the interventions improving
navigability. The principle of precaution should be considered, t he interventions
should be made gradually and should be divided into short, pilot sections.
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Note The improvement of Danube navigability, as the most important corridor and the only
passageway from east to west, must be such as to meet the basic requirement that ships
travelling on the Danube with the draught of 2.5 meters must pass from the Danube-
Main-Rhine channel to the mouth at the Black sea. Navigation does not make sense,
unless in this stretch there will be a section that is not navigable at this draught. Such
sections are just a few. It is mainly the section Vienna - Bratislava, the stretch Sap -
Budapest, and the section downstream of Budapest. It is not ecological to move goods to
railway or road in these sections of the Danube. It is not an interest of the Slovak
Republic, neither the EU nor the other Danube countries to avoid traffic on the Danube.

The ecological impacts of the interventions improving navigability are closely connected
to the dimensions of the waterway (depth, width). The national requirements for the
parameters of the waterway are laid down by the 17/2002 (lll. 7) Decree of the Ministry of
Transport and Water. According to the opinion of the SEA Panel, the pres  ent Hungarian
requirements regarding the parameters of the waterw  ay are more stringent than the
requirements suggested by the international agreeme nt.

Regarding the improvement of navigability as a motivating factor, the evaluation of the
following two economic aspects is also needed:

e The proposed improvement of the conditions of navigability may result in savings on
transporting costs, but a large element of these savings will be realized in other Member
States and third countries, which also use the waterway. Thus, it is important to
achieve that an important portion of the investment , environmental and
maintenance costs will be covered by the EU or shar ed, according to rate of use,
among those countries that benefit from the waterwa  y. This idea is justified by the
fact that the incision of the Danube riverbed and the deterioration of the navigability and
ecological status are generated mainly by the barrages and reservoirs built in the upper
catchment areas of the Danube, by decreasing the sediment transport of the river.

The opinion of the Slovak Party is explained in more detail in the background paper
entitled ,Position of the Slovak party on the process of Strategic Environmental
Assessment regarding the Danube section between Sap and Budapest". On the incision
of the riverbed has a primary influence its slope (gradient), which has doubled in a
number of Danube sections, further also the concentration of water into one straightened
channel, thus the substantially increased velocity of water flow, and even more increased
the transport capacity of the flow of the water. The principal hydraulic anti-erosion
measure in this case is the slowdown of the flow by reducing the hydraulic gradient.
Dams prevent the transport of gravel. The gravel filing downstream of the Freudenau
hydraulic structure without slowing down the flow of water did not prevented the incision
of the Danube riverbed.

The Slovak experts are of the opinion that the benefits are not only lower costs on
transport, but particularly for the Slovak Republic the partial unburdening of road network
from the transport from east to west, and a general reduction of CO, emissions. Of
course, on the other hand, it will reduce the profits from road toll and the state tax on fuel.

e The macro-economic importance  of the increasing demand for Danube waterway
transport in Hungary is uncertain. The relationship between the expected composition of
inland waterway transport and the national priorities for the improvement of the national
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economy has not been properly determined and there is no available information
regarding the impacts of Danube waterway transport on domestic employment and
competitiveness. It may be expected that the improvement of navigability will not have
significant impacts on the national economy of Hungary. The economic analysis will be
significantly important in such cases, where inland waterway transport may be used as
an alternative method in the place of road transport.

Proposal | The present and future demand for waterway transport should be evaluated at national
2. and international level, the impacts of waterway transport on employment,
competitiveness and regional cohesion processes should be explored. These
investigations should be extended for other transport methods, as well.

Note The Slovak experts are of the opinion that until there exists one place on the Danube,
which does not meet the conditions of navigation depth of 2.5 m, to that time there cannot
be a demand for goods transport on the Danube waterway. It is not imaginable that ships
passing the Danube-Main-Rhine channel, and entering the Danube, could not count on
smooth navigation to Bratislava, Budapest and further to the mouth at the Black Sea for
almost half of the year.

3.10.3 Local efforts on the land-use issue in the area of side arms

Most of the settlements situated along the Danube section between Sap and Szob
consider the improvement of navigability and water sports as local development
possibilities. The unilateral, exclusively tourism-centred development of the areas along the
riverbank may lead to several environmental impacts. The reconstruction of ports, the
development of the infrastructure of services and the organization of special touristic
programmes in the riverbank area may lead to the increase of communal waste and
wastewater. Developments of the touristic infrastructure will involve the development of the
road system leading to the tourist attractions, which may increase the traffic burden. The
motorised water sports may cause direct environmental damage, and ultimately, the
contamination of the water of the main river branch and the side-arms of the Danube may
discourage the tourists.

It is important that the local plans for land use, regarding the floodplains in
particular, should emphasize the importance of envi ronment-friendly farming methods
and the development of new conditions for floodplai n farming, reconstruction of the

natural flora of catchment areas and floodplains, and the re-connection of natural floodplains.
In addition to the evident ecological advantages, by these measures the flood danger of the
lower sections and the extreme flow regimes can be reduced, thus, environmentally friendly
land use may contribute to protection against flood and summer droughts.

Proposal ||n the course of the authorization process of the local plans for land use and the

3. environmental authorization of touristic and infrastructural developments the following

aspects should be taken into consideration:

a) the manifestation of the ecological self-regulating mechanisms should be considered.

b) in the course of forestation the native species should be preferred, and the existing
natural forests and woodland should be protected.
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It is also important to create a balance between the interests of local governments and
the entrepreneurs to assure environmentally friendly, nature conserving development
methods (for example ecological, rural and bicyclist tourism) of the areas along the riverbank.

3.10.4 Other important driving forces

Another important factor is the bed incision process of the Hungarian Danube
section, which reduces the low flow water levels. The main reason for this process is that
the sediment is not carried towards Hungary by the Danube, which is caused by the barrages
along the upper sections of the Danube. These barrages block a significant amount of the
bed load transport. This deficiency is compensated from the riverbed in the section
downstream of Gabcikovo, which has caused continuous incision of the riverbed. As a result
of the bed incision, the degradation process of the side-arms has increased and the
groundwater level has decreased, which has resulted in adverse conditions for the bank
filtered drinking water wells, and also those ecosystems whose existence depends on the
groundwater level (for example the forests at Gonyd). In order to abate these adverse
processes some technical interventions should be put in place even if the interventions
regarding the improvement of navigability will not be implemented.

The opinion of the Slovak Party on processes of incision of the Danube riverbed is
presented in background paper of the Slovak Party, entitled ,Position of the Slovak party on
the process of Strategic Environmental Assessment regarding the Danube section between
Sap and Budapest" and in the above text. Bsic technical intervention is the reduction of
transport ability of the river. Removal of all dams would not provide any improvement in
navigation or erosion-sedimentation processes. Navigation conditions on the Danube
downstream of Gabcikovo hydraulic structure are primarily affected by the situation
downstream of Bratislava, where since Mindel (geological era of the creation of the Danube
river about 400,000 years ago) a huge alluvial cone was created, filled with fluvial sandy
gravels of the Danube. Its maximum depth is from 20 to 400 m, and its width ranges from
about Mosoni Danube to Little Danube. It is obvious, that by changing of ice and interglacial
periods tremendous changes happened in the drifting abilities and transporting of gravel. The
transport of gravels persists to present days, but their quantity decreased significantly after
the construction of dams in the Austrian and German sections of the Danube. This
geologically conditioned alluvial cone ends at Klizska Nema. Till making the Danube
navigable (adjustment of the Danube for navigation, including its straightening downstream
of Bratislava) the river meandered on alluvial cone and imposed its sandy-gravelly deposits.
These coarser sediments practically end at Klizska Nem4 area. The territory of alluvial cone
is also a territory with geological processes of bending and tectonic subsidence. Downstream
of the alluvial cone was a geological barrier (seen as rocky fords at present) and upstream
there were sedimentation basins of the rivers from Carpathian Mountains. This barrier and
river sediments (especially of the river Vah) caused that there was significantly smaller slope
at the end of the alluvial cone. In the Holocene (the last app. 12,000 years), it seems that
everything is in a balance (the climate, sea level, flow rates in rivers, river slopes, riverbed
incision, meanders and everything else). However, the opposite is true. The Danube in
Holocene is unstable even without the interference of human activities. During the period of
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the first half of Holocene the sea level has raised by over 120 m, there were drought and
floods. And to this situation a new factor has entered during the last 1000 years - a man.
During the past 100 years the man has built up the flood levees, straightened the Danube
riverbed on alluvial cone, adjusted the riverbed for navigation. However, most of all he bound
the flood flows, pouring over almost 40 km wide alluvial cone, into the present inundation
between the dykes, while flood flows remained practically unchanged. Basically, by the river
straightening the section between the rocky fords (at Bratislava, and at Starovo) has
shortened, gradient of the river increased, the water was concentrated into a single riverbed
and this was adjusted by groynes, what significantly increased the transport ability of river.

These earlier interventions caused various problems. In particular, in the whole stretch of
the Danube erosion-sedimentation relationships has changed, in terms of navigation the
problem of ford creation arisen, new situation also arisen in flood protection and the like.
Today's navigation conditions on the Danube section Sap - mouth of the river Ipel are
influenced mostly by incompleted Gab¢&ikovo - Nagymaros Hydropower Project and further
are influenced mainly by ,solid fords" (Klizska Nema - Gony( rkm 1788-1790; Nyergesuijfalu
rkm 1732-1735; Starovo - Esztergom rkm 1721-1729; Chlaba (Helemba) rkm 1711)
(Fig. 3.29), which were created in this area during long geological periods. The solid ford at
Klizska Nemé - Gonyl results from a significant reduction of the slope of bottom. Other three
solid fords are formed by ,hard rock bottom". These ,solid fords" have a decisive influence on
morphological evolution of longitudinal profile of the Danube riverbed - predetermine the
development of longitudinal profile of the Danube, and divide the Danube into subsections
with different characteristics (slope changes and dynamics of flow), while the morphological
development of the riverbed has been formed just on these subsections. Solid fords hinder
the navigation and due to the fact that they are made up of hard sediments (in some cases
also by bedrock) their removal would be technically and economically very difficult.
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Fig. 3.29 Longitudinal profile of the Danube riverb  ed in the stretch Sap - mouth of the
river Ipe F and gradients of LNRWL 95 *2 (low navigation and regulation water level)
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2 Holubova, Capekova, Lukac, 2006: Evaluation of impacts of realized adjustments of the Danube on the current
state and the development of riverbed in relation to changes of water regime, VUVH Bratislava, december 2006
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Besides the solid fords, in sections between them unstable ford areas ,moving Fords" are
formed, that develops according to the dynamics of flow (floods) and sediment transport.
Moving fords represent an obstacle to the navigation, but the navigation conditions can be
maintained by dredging and other river-training measures (groynes). In terms of navigation
the most critical area are the ,solid fords". Successful and long-term solution of navigation
conditions on the Danube in the area Sap - the mouth of the river Ipel must provide the
required navigation conditions just right on these critical sections.

The adjustments of the Danube riverbed in the area downstream of Sap influences the
river processes - flow conditions and sediment transport, what consequently affects the
navigation conditions and flood protection. Due to the deficit of sediments caused by the
construction of dams on the upper (German and Austrian) stretch of the Danube, significant
changes in riverbed morphology goes on in the Danube riverbed (erosion/silting), which
adversely affect the navigation conditions. Therefore, in regard to the provision of navigation
conditions many adjusting measures were implemented in the Danube riverbed: dredging
(due to navigation), guiding structures, construction of new and reconstruction of existing
groynes, adjustment of riverbank fortification, etc. Although the purpose of these measures
was different, the most extensive adjustments of the riverbed (dredging, groynes, guiding
structures) were carried out for the needs of the required navigation conditions.

Groynes systems were built in the area (rkm 1810-1793) where the most significant
erosion exists today, because the projected modifications, that have had achieve stable
bottom in the long term (the most significant degradation of bottom), were not carried out.
Under their influence is the water concentrated into the narrowed active part of the riverbed
at low water levels, what improves navigation conditions.

On the other hand, the flow conditions modified by groynes contribute to an increased
flow velocity and erosion, increased sediment transport and deepening in the narrowed part
of the riverbed, while the area upstream and between groynes is silted. Increased transport
of bed load material from the area of groynes is negatively reflected in the section
downstream of groynes systems, where it is deposited and thus aggravates the navigation
conditions. Groynes situated in the area with higher slope together with sediment deficit has
negative impact on the water level - decline of the low navigation and regulation water level
LNRWL"95 (Fig. 3.30) and a decrease of this level reduces their effectiveness in relation to
the navigation. If there were no sediment deficit, it would be even worse. Reduced
effectiveness of groynes necessitates the reconstruction of existing and construction of new
groynes systems. This process is shifted in time along the flow direction. Therefore, the
further construction of groynes in this section of the Danube is inefficient and contributes to
further erosive-sedimentation imbalance in the riverbed shifted downstream, to riverbed
degradation and degradation of navigation conditions in the section downstream the groynes
systems. In other words, due to non-completion of the projected riverbed adjustments and
the impoundment form the Nagymaros hydraulic structure, forced changes of natural
hydraulic conditions occur at present in the relevant section. In this section, however, long
ago, at least since the beginning of adjustments of the Danube for navigation, these
processes are not natural. Groynes do not even contribute to groundwater quality at bank-
filtered well systems.
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The dredging of bottom material is another important intervention in the morphological
development of the riverbed, because it promotes the degradation of the bottom. The use of
the term ,degradation” without its definition, is misleading in this case. The dredging once
affects the stability of the bottom positively, at another time negatively. The dredging is an
adjustment process that is carried out in advance and with certain purpose defined by the
goal. The Danube is excavated with the aim to ensure the navigation conditions. From the
analysis of excavated volumes of bottom material in particular sections of the Danube in the
period from 1992 to 2007 (Fig. 3.31) it is evident, that the largest amount of material was
excavated in the area of rkm 1790 - Klizska Nema. This is a stretch of the Danube, where
the significant change of the in bottom slope takes place (the slope changes from id=0.00017
to id=0.00005), and end the groynes systems, because of what the bed load are deposited
here in high volumes, and creates bars that are obstacles to navigation. Therefore, this area
requires constant riverbed maintenance (removal of silting by dredging). This situation would
be even worse without the Gabdikovo hydraulic structure, and there would be much more
deposits.
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From the Fig. 3.31 it is evident, that besides the area where the significant change in
slope of the Danube bottom takes place (around rkm 1790), the largest quantities of bed load
material were excavated in the area with the most significant erosion of the bottom (rkm
1811-1807). Dredging in this area also contributes significantly to the progressive deepening
of the bottom. However, it should be stressed that just right in this area, the dredging should
not be performed at all, regarding the high dynamics of morphological changes and
continuous degradation of the bottom. In Fig. 3:32 the volume of excavated material in the
period 1992-2007 is presented. Until no comprehensive solution will be taken, for example
the implementation of the Joint Contractual Plan, the dredging and riverbed adjustments will
be continuously needed because of the maintenance of navigation conditions.
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Fig. 3.32 The volume of excavated riverbed material  in the period 1992-2007

The problem of climate change also means an importa  nt long-term motivating
factor. According to certain estimations the low flow water discharges of the Danube may
decrease by 15-30% compared to the present level by the period between 2025 and 2030.

The impact of climate change is mainly reflected in an increase in temperature, thereby in
shifting the snow and ice melting in the Alps from the summer towards spring. In addition an
increase of extreme weather events such as drought and torrential rains are expected. The
distribution of precipitation and evaporation within the year will change as well.
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4. ANTICIPATED SIGNIFICANT IMPACTS OF THE
PROPOSED INTERVENTIONS AND MEASURES ON THE
ENVIRONMENT AND SUSTAINABILITY

4.1. The direct and indirect environmental impacts of the proposed

interventions and measures on the status of surface and groundwaters

The status of surface and groundwaters are defined and discussed by the
definitions and methodology used in the Water Frame  work Directive. According to the
Framework Directive:

e the good status of surface waters should be achieved by the good chemical and good
ecological status,

* the good status of groundwaters should be achieved by the good quantitative status and
good chemical status.

The good quantitative status and hydro-morphological conditions of surface waters
should also be ensured; however, they are not determined by the above definition, because
the ecological status of natural waters can be good only if their quantitative status and hydro-
morphological status are also good.

4.1.1. Impacts on ecological and chemical status of surface waters

Based on the evaluation of the status of surface wa ter bodies in Slovakia 3, it can

be stated that in the stretch of the Danube between Sap and the mouth of river Ipel the
ecological status was rated as average. As the reason of this status is generally referred
mainly the existence of dams and reservoirs on the upper section of the river, and the
dredging due to ensuring the flood protection and the maintenance the navigation conditions.
The result is a continuous progressive decrease of the bottom of the Danube riverbed
(Fig. 3.7). In connection to this decreases also the water level in the Danube (Fig. 3.4, 3.5).
These two processes may deteriorate the navigability of the river and they cause significant
damage in the ecological status of the main branch and its connected wetland habitats, the
side-arms and the islands. In addition to the processes mentioned above the decreasing of
the groundwater level resulting from the deepening of the riverbed may adversely influence
the natural conditions of the water-connected ecosystems (Fig. 3.11, 3.12). This basically
means the degradation of communities (such as changes in biodiversity, the repression and
extermination of the native species of flowing water courses and floodplain habitats and the
appearance of invasive species). Similar evaluation of ecological status also applies in case
of the lower sections of major tributaries (rivers Vah, Hron, Ipel) in this stretch of the Danube.

13 Makovinska a kol., 2009: Evaluation of the status of surface water bodies in Slovakia in years 2007-2008. Final
report, Bratislava, December 2009.
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At evaluation of the chemical status of the Danube stretch between Sap and the
mouth of river Ipel it can be stated that the water in the Danube on the whole stretch
achieves agood status . Good status has been achieved also in the case of major
tributaries, except the lower section of the river Vah, where the good status was not
achieved due to exceeding the limit concentrations of mercury and its compounds and bis(2-
ethylhexyl)-phthalate (DEHP).

Based on the requirements of the WFD for improvement of the ecological status of the
river certain measures for mitigation and/or stopping of environmental damages need to be
taken. According to the opinion of the Hungarian Party ,certain ecological interventions
should be carried out in compliance with the requirements of the WFD, even if the
interventions for the improvement of navigability were not to be realized. The proposed
interventions for the improvement of navigability should not generate harmful changes in the
state of the environment.™* The fact that ecological status was taken into consideration during
the planning process of the interventions improving navigability, should be demonstrated by
the execution of the 4.7 test of the WFD."

The Slovak Party is of the opinion that environmental interventions implemented to meet
the requirements of the WFD cannot be done independently on the interventions for
navigability improvement. Questionable is also the resultant effect of such interventions.
According to the Slovak Party the problems of this stretch of the Danube must be addressed
in a comprehensive and integrated manner , and the result should be the stabilization of
the riverbed and an increase of water level in the river. It is obvious that interventions in any
case must not worsen the flood protection of adjacent areas.

* Interventions in side arms

According to the Hungarian Party, the environmental damages resulting from
interventions in the main riverbed should be solved by rehabilitation of side arms and islands.
The Hungarian Party plans the rehabilitation of side arms by opening of upper closures of
side arms to the level of DB 2004 and by deepening of arms by dredging.

The Slovak Party is of the opinion that the river arms, which were filled with industrial or
other waste must be thoroughly cleaned down to the gravel subsoil. In case that
contaminated gravel would be removed from the arms, it is necessary to replace the dredged
contaminated material with river gravel. This is particularly relevant in areas with operating or
prospective drinking water sources with bank filtration. The Slovak Party does not agree that
the side arms should be deepened by dredging in order to achieve greater water depths.
Opening of side arms and their deepening will result in a decrease in surface water level in
the Danube and in the side arms as well as a decrease of ground water in riverine areas.

Further decrease of surface water level is to be expected with continuing degradation of
the riverbed. As stated also by the Hungarian Party, constant works can be expected on
Danube riverbed maintenance, maintenance of fairway, as well as dredging of ford sections.

14Hungarian National Council on the Environment: Standpoint on the proposals regarding the improvement of the
navigation in the Hungarian Danube section. November, 2009.
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In terms of environmental status on the affected stretch of the Danube, the Slovak Party
regards the renewal and the restoration of flow in branches as positive benefit.

Proposal |In the course of the environmental authorization process of the proposed interventions, it
14. should be required that the interventions and measures for improving the navigability
should be realized in parallel to the interventions related to the prevention, dissolving
or the decreasing of the adverse ecological impacts of the proposed interventions.

e Interventions in the main river branch

In relation to the ecological status of the Danube main riverbed, the Hungarian Party
states that ,the interventions planned for improving the waterway will possibly have negative
impacts on the eupotamon-like habitats and their ecosystems in the main river branch. The
proposed interventions may change the composition of the phyto- and zooplankton and the
composition of fish populations typical for flowing watercourses. The share of meso-eutrophic
and eutrophic species may increase in the phytoplankton and the introduction and the
extension of invasive species may also be increased.' The dredging of the main branch may
result in the degradation of spawning areas and change in the conditions of reproduction.”
Also the eventual refilling of material in the main riverbed can change habitats and the
diversity of ecosystems typical for this stretch of the Danube.

The Slovak party agrees with the Statement of the Hungarian Party that ,the proposed
interventions for the improvement of the waterway will cause significant disturbance (with
considerable spatial extent) for the water ecosystems. In the case of disturbances
concentrated in the main branch, the rehabilitated side-arms in neighbouring areas of the
shallow fords may be functioning as a ,sheltering site” or ,escape route” for the species
disturbed. The time period for the interventions may be between 3 and 5 years, but in certain
areas it may continue for 25 years with interventions undertaken twice-yearly.® The
proposed interventions will cause a medium/permanent disturbance in terms of the time
element for the ecological systems during the period of interventions."

The Slovak Party is therefore of the opinion that the impoundment of water level with
continuous operation, as envisaged in the original project, will cause less damages and more
contributes to solving of environmental problems of the Danube between Sap and Budapest.

In terms of the impact of proposed variants on ecological and chemical status the Slovak
Party supposes the following:

1. Preservation of the present state

Since this concerns the preservation of the present state, it can be assumed that the
interventions made in the interest of maintenance of the riverbed, or for maintaining
the current (inconvenient) navigation conditions in the present extent, will not affect
either the ecological or chemical status of water bodies, potentially this impact will be
similar to the existing one, i.e. moderate. This assumption can be expected on the

B VITUKI: Study to the project entitled: ,Improvement of the Navigability of the Danube” September, 2007.,
Chapter 7.11. 4.. 214. p.

B VITUKI.: Study to the project entitled: “Improvement of the Navigability of the Danube” September, 2007.
Chapter 7.2.2, 190. p.
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whole examined section of the Danube. During these interventions temporary
degradation of the chemical and ecological status on the influenced sections of the
Danube can be expected. While preserving the present state it is very unlikely that
the improvement of ecological status will happen. Existing arms will remain cut-off
from the main branch and they will be gradually silted. In side arms a gradual
deterioration can be expected comparing to the present ecological status.

2. VITUKIBase-1

The Slovak Party agrees with the assessment of the Hungarian Party, which states
that during the process of construction the material of the riverbed may be disturbed
and may cause a periodic deterioration of water quality, but its extent will not be so
great as to need intervention. In terms of the ecological status the proposed
interventions in the riverbed and banks may have negative impacts on the ecological
status of the river and consequently on the adjacent parts of groundwater. From the
long term point of view the Slovak Party expects a gradual deterioration of ecological
status compared with the present days, like in the variant with the preservation of the
present state.

The Hungarian Party, in case of all variants it proposed, considers the same
interventions in the side arms - opening of upper closures of side arms, deepening of
side arms by dredging. From the rehabilitation of side arms the Hungarian Party
expects the restoration of supply of side arms habitats with water, the improvement of
sustainability and biological activity. Further improvement of water quality in the side
arms, prevention of sediment deposition and improvement of wintering conditions for
different types of fish.

At this variant the Slovak Party expects, that due to the removal of existing waste
deposits or fine sediments with high organic matter, improvement of ecological status
of arms in short term. Similarly, the restoration of flow in side arms after the removal
of closures will have a positive impact on the ecological status. The disadvantage the
Slovak Party sees in the limited possibility of restoration of flow in side arms because
of the need to concentrate the Danube water in the fairway, especially at lower flow
rates, and because of the likely decrease of surface water level, whether as a result
of planned interventions or continuation of the Danube riverbed erosion.

3. Water level impoundment by a dam

In case of variant with water level impoundment by a dam permanent increase of
surface water level can be expected. At the continuous operation, which is assumed
in the original project, a slight improvement of the current moderate ecological status
can be expected even without major interventions in the main riverbed. A significant
impact can be expected at the site of dam construction, which should be limited to the
time of the construction period. Time limited degradation of ecological and chemical
status can be also expected in the stretch of the river below the dam. After
construction of the dam and impoundment of the stretch of river above the dam this
section, in accordance with the WFD criteria will change to a heavily modified body,
but changes in water level, reestablishment of flowing water in river branches and the
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reconnection should help to create and maintain a good ecological potential. The
creation of a good ecological potential can be supported also by the fact, that the
continuous dredging of fords and the building of regulation structures will not be
needed. In case of chemical state no change is anticipated to the good status at
present. Cleaning and restoration of flow in side arms will greatly improve the
ecological status in the side arms, without the need of their deepening. In the new
conditions in the lower half of the impounded section probably some of existing
habitats disappear, but new ones will be created, which can the old ones fully replace.
In the upper half of the impounded section significant improvement of conditions for
aquatic, littoral and hygrophilous habitats occur. In terms of navigation no continuous
disturbing interventions in the Danube riverbed would be needed, the water level
regime will be sustainable also in case of unfavourable flow rate regime.

It should be added that the total daily flow rates would not change. In case of certain
extent of peak-power operation changes in flow rate and water level fluctuation occur
along the river and in the adjacent area in groundwater as well. These changes will
be also observed in changes of flow velocity, which should help to eliminate the
sedimentation of fine-grained fractions and the creation of clean, sandy-gravel
shores.

4.1.2. Impacts on level of surface waters

1. Preservation of the present state

When preserving the present state further erosion of the riverbed can be anticipated,
particularly downstream of the Gab¢ikovo dam (the Danube stretch Sap-Medvedov).
Realization of interventions concerning the improvement of flood protection can also
be expected in this section. In the stretch from Klizska Nema approximately to
Kravany nad Dunajom ford sections have to be removed by dredging, as up to now,
in order of riverbed maintenance or preservation the current (inconvenient) navigation
conditions in present extent. These interventions will lead to a gradual deepening of
the riverbed and thus to decrease of the surface water level. On stretch from Kravany
na Dunajom no significant decrease of water level is expected, because there are two
rocky fords (the ford at Nyerges and the ford at Chfaba island (Helemba).

2. VITUKI Base -1

In this variant on the stretch Sap-Klizska Nema continuation of Danube riverbed
erosion is assumed below Sap and subsequent deposition of sediments in the ford
section at Gonyl. Considered dredging of gravel benches due to the widening of the
existing navigation way, and the removal of sediments in the ford sections as well, will
result in a decrease of water level in this stretch. In the future regular dredging of
gravel is expected to be carried out. Also in the stretch between Klizska Nema and
Kravany nad Dunajom removal of fords by dredging is expected. These adjustments
will inevitably lead to gradual deepening of the bottom of riverbed and along with this
to decrease of water level. In this section regular dredging of gravel is expected to be
carried out as well in the future. In the section between Kravany nad Dunajom and the

WORKING MATERIAL 109



DRAFT ENVIRONMENTAL REPORT FOR THE DISCUSSION BETWEEN THEEOVAK AND THE HUNGARIAN
PARTY

mouth of river Ipel the Hungarian Party in this variant anticipates the removal of
rocky-marly peaks of the bottom by their clearing. As a result a slight drop of water
level can be expected, but unlike the previous two sections it is possible to assume
some stabilization of the riverbed and in future only a very slight decrease of bottom.

3. Water level impoundment by a dam

At the variant with water level impoundment by a dam the completion of works in the
Danube riverbed downstream of Gabcikovo is to be expected, which together with
flood control measures will lead to a further decrease in water levels in comparison
with the current situation. Unlike the first two variants, the adjustments should lead to
a certain stabilization of the riverbed. In the stretch between Klizska Nem& and
Kravany nad Dunajom significant increase of water level occurs due to impoundment,
allowing the connection and reestablishment of flowing water in side branches in this
section. The area between the dikes and the existing islands should not be flooded. In
the stretch between Kravany nad Dunajom and the mouth of the river Ipel most of the
existing islands will be flooded due to the water level impoundment. The water level
on some sections could reach the base of the flood protection dike. For a more
accurate estimate of the extent of flooding is necessary to know the altitude of the
islands and course of banks. If necessary it could also be considered the adjustment
of the level of impoundment. During flood discharges the impoundment would be
lower than up to now. The level of impoundment in the middle and upper sections can
be adjusted by hydraulic measures (modification of cross sections).

4.1.3. Impacts on surface water level fluctuation

1. Preservation of the present state

Since this variant preserves the present state no changes in surface water level
fluctuation can be expected.

2. VITUKI Base -1

Neither the interventions under the variant VITUKI Base - 1, owing to their nature
should affect the fluctuation of water level. Water level fluctuations will remain
dependent on the actual flow rate changes.

3. Water level impoundment by a dam

In this variant, the fluctuation of water level in the stretch Sap-Klizska Nemé& should
not change in comparison with the present state. On a part of this section only a very
slight impoundment of water level occur and the water level fluctuation will depend on
the actual flow rate. In the stretch from Klizska Nemé& down to Kravany nad Dunajom
reduction of the amplitude of the water level fluctuation can be assumed. More
significant reduction of the amplitude can be expected in the stretch between Kravany
nad Dunajom and the mouth of the river Ipel. These statements apply to the operation
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without peak-power production. In the case of peak power operation the rate of the
water level fluctuation will rise. The extent of water level fluctuation can be controlled.

4.1.4. Impacts on surface water flow velocity

1. Preservation of the present state

As for the water flow velocities in case of preservation of the present state no
changes are expected. Flow velocities will vary depending on the actual flow rate.

2. VITUKIBase-1

In the case of variant VITUKI Base - 1 change in flow velocity occur only locally. At
sites with widening of the navigation way slight decrease in flow velocities can be
expected, while at sites with construction of guiding structures the flow velocities will
slightly increase. From the view of the whole stretch of the Danube, or the
subsections it can be concluded that the surface water flow velocity will not change.

3. Water level impoundment by a dam

At the variant with water level impoundment by a dam it is expected that on the
stretch between Sap and Klizska Nema the flow velocities will not change
significantly. In the stretch from Klizska Nema down to Kravany nad Dunajom the flow
velocities can drop by one third, depending on height of the impoundment and the
flow-profile. In the stretch from Kravany nad Dunajom to the mouth of the river Ipefl
the decrease of the flow velocities will vary from one third to one half. The flow
velocities according to the needs can be controlled also by adjustment of cross
sections. These statements are valid for the projected state at about 2300 m®s™.
Currently, the average flow velocities vary approximately in the range 0.8 to 1.6 m.s™
(valid for flow rates from about 1500 to 7-8000 m°.s™). Compared with the estimated
changes the flow velocities can be for low flow rates even lower, while at higher flow
rates significantly higher. At flow rates during floods and at fully opened gates on the
lower dam the flow velocities will correspond to the current ones.

4.1.5. Impacts on the riverbed condition

Impacts on the riverbed condition are assessed in terms of stability and sustainability of
particular interventions, as well as in terms of expected future development.

1. Preservation of the present state

The present situation represents an alternative with a permanent gradual degradation
of the riverbed. Adjustments of the riverbed and the maintenance of current
(inconvenient) navigation conditions means further deepening of the riverbed.
Dredging of fords will lead to instability of the riverbed. The durability of performed
works will be at best only to the nearest major flood.
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2. VITUKIBase-1

In this variant, the Hungarian Party states that in the short term the proposed
interventions improving the parameters of the waterway may result in slight (2-3 cm)
changes of the water level only. The bed incision process of the Hungarian
Danube section, generated mainly by the barrages and reservoirs built in the upper
catchment areas of the Danube and the long-term maintenance dredging, however,
may result in the lowering of bed levels with detrimental effects on groundwater
levels, floodplain habitats and inshore zones. Considering the severe lack of bed load
at the confluence of the Danube and the tailrace canal, a sediment management
plan should be elaborated identifying reaches with disturbed equilibrium of
sedimentation, deposition and transport.

The siltation resulting from dredging and the river training construction works may
change the infiltration processes in short sections, but it may not cause the decrease
of groundwater level. Thus, the proposed interventions will not have impacts on the
soil even in situations where the groundwater level is near the surface.

In addition, the water may be accelerated by the propellers of the vessels, which may
lead to the erosion of the riverbed in the waterway to an unknown extent.

Proposal | Long-term evolution of the river bed profile associated with measures should be studied
8. intensively using latest technologies, e.g. bed load transport models in order to establish a
sediment management plan The ecological impact of measures should be evaluated by
taking into account relevant EU experiences.

3. Water level impoundment by a dam

Although in this variant no interventions in the riverbed are expected, measures for
riverbed stabilization need to be taken in the stretch of the Danube between Sap and
Gonyl. Measures could be in the extent, which is considered in the variant ,VITUKI
Base - 1". The status of riverbed banks on the Slovak side was modified to the
impoundment in the frame of GNHP construction, including the realization of seepage
canals and re-pumping stations. The stabilization of the river bed together with the
navigation depth were solved in the Joint Contractual Plan by partial dredging of the
riverbed and modification of banks and levees.

4.1.6. Impacts on the status of flood protection

The Hungarian Party in its material states that in the stretch of the Danube upstream of
Szob there are certain areas where the main flood protection system should be improved, so
in this stretch new projects supported by funding under the program ,Development of state
owned flood prevention works" may be initiated.

Works related to flood protection in the Danube stretch between Sap and the mouth of
the river Ipel on the Slovak side were implemented as part of works on the Nagymaros
hydraulic structure. In terms of flood protection just the section downstream of Sap, where
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works related to the Danube riverbed adjustment were not carried out in the expected extent,
can be considered as problematic on the Slovak side.

1. Preservation of the present state

Works related to flood protection are always implemented in the frame of navigational
adjustments on the Danube. The status of flood protection structures should be
reviewed after every major flood. In this variant it must be stated that the level of flood
protection in the stretch of the Danube from Sap to Medvedov is not satisfactory. In
this section and the adjacent inundation (especially on the Hungarian side) will be
necessary to realize significant interventions in order to increase safety at flood flow
rates.

VITUKI Base - 1

The Hungarian Party in the frame of flood protection projects contemplates the
following works:

* Measures and technical interventions for the conservation and improvement of the
flow regime in, and the flowing conditions of, the riverbed in the case of medium
and high water level;

« Construction, development and reconstruction of flood prevention dykes;

* Interventions for the stability of the riverbed, the reparation of the unsafe sections;
» Development and reconstruction of flood protecting forest belts;

» Reconstruction of supporting walls;

e Construction and reconstruction of cross-dykes;

» Development of the infrastructure of the flood protection system (developments in
telecommunication and informatics and the road system).

Water level impoundment by a dam

In this variant it will be necessary to complete works in the Danube riverbed
contemplated in the frame of the Nagymaros hydraulic structure (the majority of works
has already been implemented). The works mainly consist of the completion of
Danube riverbed deepening to the designed level. On the Slovak side the inspection
and maintenance of flood protection works and flood control measures for seepage
and inland waters removal will be necessary to carry out. The original project GNHP
fully addressed the flood safety, any adjustments of the flood protection measures
have to be re-assessed. It should be noted that during the flood in 1965 just on this
section of the Danube were the dikes broken through and the Slovak territory flooded.

Proposal
9.

The realization process of proposed interventions for the improvement of the parameters
of the waterway and for rehabilitation in the main branch and the side-arm system should
be harmonized with the construction works for the development of flood protection.
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4.1.7. Impacts on formation and discharge of ice

1. Preservation of the present state

Preservation of the present state on this stretch of the Danube should not have any
effect on the formation and discharge of ice.

2. VITUKI Base -1

Interventions implemented in the frame of the variant VITUKI Base - 1 should not
influence the formation and transport of ice

3. Water level impoundment by a dam

In the case of variant with water level impoundment it can be assumed that the long-
lasting frosts in the winter period may create a continuous ice. If necessary, this ice
cover can be broken-up with icebreakers and freed ice floes will be discharged
through the dam. This situation is most likely in the section upstream the dam.
Adverse impact refers only to a certain increase of operating costs when using
icebreaker, and only in the case of extremely cold winters.

4.1.8. Impacts on the status of groundwater

Like on the Hungarian side, in the stretch of the Danube between Sap and the mouth
of river Ipel bigger or smaller drinking water sources are situated on the Slovak side as well.
Variants of structural measures proposed by the Hungarian or Slovak Party may have
negative impacts on quantitative status and chemical status of ground waters in the Danube
section between Sap and Szob. These impacts may endanger the present or prospective
drinking water sources in this section. Therefore, the Slovak Party agrees with the Hungarian
Party, that in order to quantify these impacts in-situ examination and mathematical modelling
should be carried out during the planning process.

It should be noted that for the case of water level impoundment by the Nagymaros
hydraulic structure sealing carpets on dikes, and seepage canals were already built and
measures at waterworks exploiting the water infiltrated from the Danube were already
implemented on the Slovak side.

In terms of the impact of proposed variants on the status of ground waters the Slovak
Party for particular variants assumes the following:

1. Preservation of the present state

In terms of further development it may be assumed that the alternative of preservation
of the present state will lead to a gradual degradation of drinking water sources. Due
to the riverbed maintenance and the insurance of the current (inconvenient)
navigation conditions dredging in the riverbed and construction of guiding structures
will be necessary. These interventions may result in increase of finer sediments
accumulation in the area behind the guiding structures or in decrease of water level in
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the riverbed and subsequently also a decline in groundwater levels, which will reduce
the available amount of groundwater. Since no impact on the ecological or chemical
status of water bodies is anticipated, the groundwater quality should be preserved.

2. VITUKIBase-1

The Slovak Party to some extent agrees with the assessment of the Hungarian Party,
which states that the siltation process in case of spur-dikes may cause a reduction in
abstraction and degrade the water quality in bank-filtered wells. In the case of
dredging the Hungarian Party states the risk of damage to the filtration and
transportation media, which have important functions in the bank filtering process in
the hydro-geological protection area of the subsurface drinking water source. As
a result of dredging the water transport capacity of the aquifer can be reduced, which
may decrease the water abstraction of the wells along the riverbank. On the other
hand it argues that clearing of the mostly silted top layer may increase infiltration, but
in such cases the water quality may be deteriorated, because the biologic filtering
layer would be damaged and its regeneration would take a long period.

3. Water level impoundment by a dam

Under this variant no big interventions in the riverbed are expected. After the
construction of the dam impoundment of water level occurs, but the water remains in
the riverbed. Due to increase of water level the flow velocity may slightly decrease,
which could lead to increased sedimentation of fine sediments, especially in the
vicinity of existing guiding structures. In the frame of operation of the hydraulic
structure during flood and increased flow rates the gates of he dam are opened and
naturally high flow velocities arise. At these velocities mobilization and removal of the
fine-grained sediments and bottom erosion may be expected, as it happens at
present. It may also be assumed that many of the existing guiding structures will be
removed from the riverbed, which will create conditions for reduction of the bottom
erosion. At the increase of water level in the river increase of groundwater recharge
by infiltration from the Danube can be expected. No change regarding the present
good status is assumed at chemical status, which means that not even the quality of
infiltrated water should change. In addition, there exist methods and ways for
influencing the groundwater quality during its exploitation by bank-filtered well
systems.

Proposal |1.In order to estimate the impacts on the subsurface drinking water sources complex
B hydraulic and biochemical processes should be examined both above and beneath the
surface. For this process in situ examinations and the use of mathematical models are
needed, which should be conducted during the planning process. The results of the
examinations and the measures taken for the protection against possible negative
impacts or for reducing them should be detailed in the environmental authorization
process.

4. Rehabilitation of the river branches

At the re-opening and re-establishing of flowing water in river branches it is necessary
to consider carefully the impact on ground waters. River arms, which were filled up
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with industrial or other waste must be thoroughly cleaned down to the gravel
subbase, possibly replace the contaminated dredged material with gravel, particularly
in areas with operated or prospective drinking water sources with bank-filtration. In
the old, fulfilled river arms there is sediment rich in fine fraction with high content of
organic matter (sapropel) in the bottom. If these arms are located near operated or
prospective drinking water sources it is necessary to carry out all the interventions
very carefully. This solution was successfully implemented in front of the waterworks
at Rusovce. It has to be assured that the revitalized and permanently through-flowing
arms will not be used as waste disposal sites.

4.1.9. Impacts on the status of habitats connected to surface waters

The natural and ecological values of the area along the river are concentrated mainly in
its inshore zones, side-arm and island system Thus, the issues of ecological rehabilitation
should be determined for this area. The length of the side-arm system represents 164 km of
the 417 km of the length of the total Hungarian Danube section.’” The changes in the
features of sediment transport, the closures and the siltation of the side-arms have resulted
in severe changes in the wetland habitats because of the fact that the functioning of the
ecosystems of wetland habitats are influenced by the dynamics of the flow regime and
sediment transport.

The surface water flows have significant importance in the conservation of water and
wetland habitats and the exchange processes between surface water and ground waters are
also important. In the case of wetland habitats all economic and social activities should be
carried out in such a way that may secure the long-lasting existence of all the protected
objects.

In all river hydro-systems there are basic interactions between the land and the river.
These transition zones, and their dynamic changes resulting from the fluctuation of water
levels represent the most significant ecological value of the floodplains; they also play an
important role in the functional processes, such as production, degradation, food stocks and
the food chain. Considering these aspects the most important objectives of integrated river
management are the following:

e the conservation of the landscape function of the river both in the natural and artificial
landscape

e the conservation of the natural conditions of the flow regime in order to secure the
appropriate conditions of the riverbank and riverbed habitats, in the event of the
regulation of water and riverbed conditions the environmental damage should be
minimised;

e the conservation or improvement of the natural or close to natural status of water and
wetland ecosystems®®,

Y VITUKIL: Study to the project entitled: “Improvement of the Navigability of the Danube” September, 2007.
Chapter 3.3.1.3., 122.p

1B VITUKI.: Study to the project entitled: “Improvement of the Navigability of the Danube” September, 2007.
Chapter 3.1.3., 115. p
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In terms of impacts of the proposed variants on the status of habitats connected to
surface waters the Slovak Party for particular variants assumes the following:

1. Preservation of the present state

According to the opinion of the Slovak Party the alternative of preservation of the
present state will mean continuation of current processes and thus further
degradation of habitats connected to surface water. Maintenance of the Danube
riverbed and the interventions for preservation of at least current (inconvenient)
navigation conditions will result in continuation of gradual, albeit relatively slow,
dropping of the Danube riverbed. Decrease of water level in the river is associated
with dropping of the riverbed, what will evoke also a decrease in groundwater level
along the riverbed. The decline of groundwater level may be expressed by further
drying of former wetlands areas and more frequent isolation of side branches yet
interconnected. This negative development will be most apparent at low flow rates in
the river. The interventions in order to rehabilitate the side arms will be hardly feasible
during preservation of the present state.

VITUKI Base - 1

The Hungarian Party states that interventions in the main branch may endanger the
conservation of riverbank wetland habitats and may cause heavy disturbance for the
species living there. Interventions improving the parameters of waterway considered
by the Hungarian Party may result in changes of water level in the order of only
centimeters. The siltation resulting from dredging and works on guiding structures
may change the infiltration processes in short sections. The Hungarian Party points
out that at present there exist no results from scientific research and monitoring of
future environmental impacts of these relatively minor changes caused by the
extreme sensitivity of the populations of wetland habitats.

Dredging, riverbed reconstruction, demolition of closures carried out in the side arms,
in order to exchange the water of stagnant water bodies and improve water quality,
may significantly improve the conservation status of wetlands, in the case of all
variants proposed by the Hungarian Party. By the help of certain rehabilitation
measures and interventions the hydro-morphological conditions, essential for the
conservation and development of the Danube wetland habitats and their populations,
may be restored. The unigue and diverse features of these wetland habitats are key
elements of biodiversity.

Proposal | Prior to the environmental permitting procedures of the proposed interventions the

following aspect should be taken into consideration:

(a) Are the proposed interventions for the improvement of navigability in
compliance with the requirements  of Paragraphs 3., 7., 8 and 9 of Article 4 of the
Water Framework Directive and Paragraphs 3 and 4 of Article 6 of the Habitats
Directive in ecological aspects?

(b) What complex and permanent future impacts should to be considered as a
result of the proposed interventions for the improvement of navigability in the
present ecological status of the Hungarian Danube s ection?
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3. Water level impoundment by a dam

Under this variant impoundment of water level in the river occurs after the previous
long-term decrease. Water remains in the riverbed, but the lower section
(approximately from Radvari nad Dunajom) is necessary to count on total or partial
flooding of existing islands. In the immediate vicinity of the riverbed significant
increase in surface and groundwater levels occur, which will support the restoration of
wetlands. By the increase of water level in the river re-connection and
reestablishment of flowing water in side arms can be achieved. Shoreline habitats will
change towards more hygrophilous, thus aquatic and wetland ecosystems, as well as
hygrophilous terrestrial ecosystems in the vicinity will be promoted.

4.2. The direct and indirect environmental impacts of the proposed
interventions and measures on other environmental e lements and

environmental systems

4.2.1. Impacts on air quality

1. Preservation of the present state

In terms of air quality when preserving the present state no improvement or
deterioration can be expected in the vicinity of the river. From a global perspective,
however, it can be stated that when preserving the present state no development of
shipment is possible, and thus at unchanged legislation the majority of goods will be
transported on roads, what except the deterioration of air quality will result in
overloading the road traffic and significant worsening of the road traffic safety.

2. VITUKI Base -1

The Hungarian Party in the frame of impact assessment on air has taken into
consideration three aspects:

» the local impacts of waterway traffic (CO, NO, and PM10 emissions) on the local
air quality and noise burden,

* impacts of waterway traffic as a change of transportation methods (modal split) on
the emissions of other traffic emissions,

* impacts of waterway traffic as a change of transportation methods (modal split) on
the emissions of greenhouse gases (CO, and NMVOC emissions).

The Hungarian Party stated that the increased waterway traffic will result in a
moderate deterioration of the local air quality and an increase in the noise pollution of
the river bank. In particular, the air quality in the rehabilitated arms could be
determined by the features of recreational use, thus a deterioration of air quality and
an increased level of CO, may be a potential risk.
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The Slovak Party, however, assumes that even at certain development of recreational
use, the induced air pollution will be negligible.

Furthermore, the Hungarian Party stated that waterway cargo transport will probably
not be the alternative to road transport in the Hungarian Danube section, it will rather
be an alternative to railway cargo transport. In this aspect, it canot be predicted
whether the change from railway transport to waterway transport will have positive
impacts on the quality of air or not. But it is obvious that the improvement of waterway
transport - as a consequence of its more favourable fuel efficiency features (CO,
emission/tonne-km) - will moderate the emission of greenhouse gasses.

3. Water level impoundment by a dam

In this variant there is a great assumption, that the transportation of goods by water
will be more utilized. Certain non-significant deterioration of air quality and an
increased level of CO, can be expected in the shipping route. On the other hand,
shifting the transportation of goods from road to water will improve the air quality in a
much greater extent. This way of air quality protection and development of transport
is moreover supported by the EU policy. The question of usage of the waterway
transport potential is more a matter of setting the legislation, provided that convenient
conditions for sailing to the mouth in the Black Sea will be created and permanently
secured.

4.2.2. Impacts related to climate change

The annual mean temperature has increased by more than 0.5°C in certain areas of
Hungary over the last twenty years, while the share of intensive precipitation in the annual
precipitation total has also increased. Floods, summer droughts and heat waves have
become more frequent in Hungary. The annual precipitation has decreased significantl y
during the 20th century , mainly in the spring period: the share of the seasonal amount of
precipitation in spring is only 75% of the amounts seen in the early years of the century. It
should be emphasized that the decrease of precipitation is the largest in the North-Western
parts of Hungary, including the area of the Danube section between Sap and Szob.

There is a special feature of the impacts of climate change on the natural waters in
Hungary, namely, that precipitation shows an increase in the winter perio d, while it
decreases in the summer period. This applies to the whole catchment area of the
Danube. As a result of warming, the snowfall period is reduced in the winter, meaning that
winter precipitation is increased, but a reduced share falls in the form of snow. The amount of
ice in the rivers and lakes may also decrease as a result of warming, which is confirmed by
observations over recent decades. Global warming may increase the risk of floods caused by
winter precipitation and the snow-melt floods may occur earlier.

Based on results published in the Fifth National Communication of the Slovak Republic
on Climate Change, the average annual air temperature in Slovakia in the period 1881-
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2008" increased by 1.6 °C, and in the same period the annual rainfall has decreased by
3.4 %, even in southern areas by more than 10 %. From the analysis of data from
meteorological station at Hurbanovo, that best characterizes the climate conditions of the
area on Danube stretch between Sap and the mouth of river Ipel, it follows that the average
annual temperature in the period 1991-2000 increased by 0.9 °C and in the period 2001-
2009 it has increased by 1.3 °C above the normal from the period 1901-1990. In case of the
rainfall this tendency, however, is not so clear. While in the period 1991-2000, the annual
rainfall varied about the long-term normal, in the period 2001-2009 increase of rainfall by
more than 3 % over the normal from the period of 1901-1990 is expected.

According to various climate scenarios, it can be assumed that the air temperature will
continue to grow and in the summer months the long-term average values can be exceeded
by 1.5-2 °C. The increase of temperatures in the winter months it is also expected, causing
that precipitation in this region will also be in the form of rain over winter period. According to
some forecasts the amount of summer rainfall could decrease by 25-35 %, and the amount
of winter precipitation should increase. A major change is that the water amount in the snow
cover will be smaller and the water flows away earlier. From this also results the decrease of
soil moisture reserves at the beginning of the growing season.

In any case, changes that can be expected in this area will appear in increase of air and
water temperature, especially during the summer months, in the time distribution of
precipitation, in the changes of the duration of snow cover, and in the shift of the spring
melting of snow in the Alps. All of this will be necessarily reflected in the change of flow rate
and water level regime in the Danube.

In the Danube section concerned it can be presently observed that the straggling
of smaller water flows and the decrease in the grou ndwater level may cause damage
in both the water and wetland habitats.

The occurrence and the extent of heavy floods may grow as a result of the increase of
the frequency and intensity of extreme precipitatio n, which will probably increase the
damage and the costs of protection and reparation.

The decrease of summer precipitation, supplemented by the increase of evaporation
raise the frequency and the extent of the extremely low water levels (at low flow) and the
frequency of summer droughts . In Hungary climate change may presumably lead to the

¥ Note: The Year 1881 belongs to years of the small ice age (1500-1880). If we would choose the as an optimal
climate period around the time of Samo's Empire, Great Moravia, the Vikings, the arrival of the Hungarians (the
medieval warm period around the years 700 to 1100) the results of warming would be completely different. As
an evidence it may serve the historical records on the collection of taxes on grain and wine in non-traditional
wine-producing regions today (Badurik J., Benkova E., 2011: Viticulture in Slovakia in the last centuries of the
Middle Ages, Vine and Wine). The favorable development of medieval agriculture and viticulture at the end of
the 15th century began to stagnate. One of the reasons was the emergence of a small ice age. The period
between the years from 1820 to 1880 was the worst period in the Central Europe. This period was so bad that
people were dying of hunger and since about 1850 begins the emigration to America (Podolak J., et al., 1999:
Helpa; Matica slovenska). This, however, also indicates that the climate is changing, and even independently
on human activity. Climate changes accompanied the mankind since the beginning of its existence, and were
even before its existence. Climate changes also caused changes in the flow and occurrence of surface and
groundwaters. Climate changes caused the migration of people, the appearance of agriculture and they occur
also today (Haarmann H., 2010: The Européer - Herkunft Sprachen, Kulturen, C. H. Beck — Wissen; Mithen S.,
2003::After the Ice, Weidenfeld & Nicolson, GB).
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decline of the mean runoff, i.e. the renewable water stock of the water courses. According to
different scenarios the low flow water supply of the Danube in the summer p eriod may
be lower by 15-30% than present values, by the peri  od between 2025 and 2030.

The reduction of the low flows in the summer period and the warming of the water
temperatures may bring about several problems:

e the amount of natural utilizable water stock may decrease,

» the possibilities of water extraction are worsened,

» the conditions of navigability may worsen,

e the self-purification capacity of water courses may deteriorate,
e the flora and the fauna of the watercourses may change,

e the landscape may be degraded.

Mentioned modifications in the distribution of flow rates and in the water temperature are
best to be seen within the course of flow rates and water temperature in 2002 and 2003
compared with other measured data or long-term average (Fig.4.1). For example, the
average daily flow rates at station in Bratislava in 2003, from April until mid-September,
moved almost entirely below the long-term daily average values. So it was in 2002 from April
to end of July. Moreover, in 2002, the first greater flood from snow melting occurred already
in the second half of March. As regards the Danube water temperature it is seen that in the

summer months, especially June and July, the average daily water temperature significantly
exceeds the long-term daily average values.

1. Preservation of the present state

In terms of climate change the preservation of present state does not mean any benefit
because it does not allow to regulate the water level in the river, more likely further
deterioration in conditions associated with decrease of water level in the river can be
expected, which will cause a decrease in ground water levels along the riverbed. The
decline of groundwater level can be expressed by further drying of areas of former
wetlands and more frequent isolation of yet interconnected side branches. This negative
development will be most pronounced at low flow rates in the river, which may be more
frequent also in summer months.

2. VITUKI Base -1

The above-mentioned statements apply also to the variant VITUKI Base - 1.

3. Water level impoundment by a dam

In this variant is likely to be possible to largely eliminate the adverse impacts of climate
change and extreme weather events. The impoundment of water level ensure a
sufficiently high water level in the river as well as higher levels of groundwater and
capillary rise during periods of low rainfall or during low flow rates in the Danube. In a
limited way it even allows short-term retention of water in the country. From the climate
point of view this variant means a support for increase of humidity, local decrease of air
temperature, support for agriculture and forestry in the shoreline territories. The
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impoundment of water level as the only variant allows the preparation for climate change
through water management measures.

Flow Rate (m%/s)

Daily Average Water Temperature (°C)

Fig. 4.1 Flow Rate and Water Temperature at Bratislava
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Proposal
11.

The impacts of climate change

a) on the navigability of the Danube
b) on the touristic utilization of the side-arms,
c¢) on the ecological status of the Danube, and

d) on the shoreline country
should be examined.
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4.2.3. Impacts on conditions of areas under environmental protection and areas of the Natura
2000 network

The Hungarian side:

The total area of the Hungarian Danube section (except for the section at Budapest), as a
continuous water body, and the connected side-arm systems and islands are under the
Natura 2000 network. The whole section is part of the national ecological network as core
areas or ecological corridors and it is also part of the ecological network of the European
Union. The Danube is a determining ecological corridor of the European Union. The Danube
has been functioning as a combination of intercontinental, continental, regional and local
corridor for different habitats and species.

In the section between Sap and Szob there are two SCI areas (Sites of Community
Interest) and one SPA area (Special Protection Area)®®. The SCI areas are: the Danube and
its floodplain; the Pilis and the Visegradi Mountains. The SPA areas are: the Borzsony and
the Visegradi Mountains. The section above Vének is a part of the Szigetk6z SCI and SPA.
The total section between Vének and Szob is a part of the Danube and its floodplain SCI.

The area concerned starts at Sap which is situated at the end of the side-arm system at
Bagomeér, thus, it is under protection as a part of the Szigetkdz Protected Area. The area
below Gony @ (Erebe Island) is a part of the Pannonhalma Protected Area. The riverbank
area between Esztergom and Szob is part of the Duna-Ipoly National Park. The gravel bars
below Helemba Island have outstanding natural value in international terms, as this type of
habitat is very rare and the valuable fish species living there are disappearing (for example
Zingel zingel, Zingel streber, Gymnocephalus schaetser)*.

While a high proportion of the native flora and fauna still exist, a large number of formerly
common species show declining populations. Many taxa have become threatened and are
on the Red List due to habitat alterations and loss %

The dredging of the side-arms for nature conservation purposes and the opening of
closures may contribute to the conservation of protected and Natura 2000 areas and, in
certain areas, their natural value may be increased . The deepening of the side arms and
the creation of some deeper holes in the bed are required for an improvement in the
wintering habitats of fish .?*> Some small scale interventions in the riverbed are needed for
ensuring the appropriate conditions and water supply for the water and wetland habitats.

The possible ecological impacts of  interventions in the main branch (dredging,
stone works, spur-dykes, gravel filling) are mainly negative .** The disturbances resulting

% Guti Gabor, 2009. Ecological value and potential of the Danube section between Sap and Szob (r.km 1811-
1708), Chapter 5., 15-16 pp.

2L VITUKL.: Study to the project entitled: “Improvement of the Navigability of the Danube” September, 2007.,
Annex, Chapter 9.1., 12-13. p.

%2 Guti Gabor, 2009. Ecological value and potential of the Danube section between Sap and Szob (r.km 1811-
1708)" Chapter 3. 3., 12. p.

23 Guti Gabor, 2009. Ecological value and potential of the Danube section between Sap and Szob (r.km 1811-
1708)” Chapter 6.4. , 20-21. pp.

24 VITUKI.: Study to the project entitled: “Improvement of the Navigability of the Danube” September, 2007.,
Chapter 11.4., 204-216. p.
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from the proposed interventions may have negative ecological impacts®. The water and
wetland ecosystems are very vulnerable; their ecological balance is very unstable. As a
consequence, small scale interventions may easily u pset this balance, which may
start a cumulative process of extinction or migrati on of certain species, which may
lead to a decrease of diversity. The rehabilitation process of the side-arms was planned to
compensate for the predicted deterioration of the ecological status in the main river branch.
Nevertheless, in the main river branch certain ecosystems may deteriorate which cannot
develop in the side-arms, for example certain phyto- and zooplankton which can live only in
flowing water courses.

The Slovak side

The Slovak side of the Danube in the stretch Sap - the mouth of river Ipel is also a part of
the Natura 2000 network. Continuous protection of the area is provided within the Protected
Landscape Area ,Danube floodplains” and Protected Bird Area ,Danube floodplains", which
partially overlap. Within these areas there are 15 sites of Community interest, four of which
are located on the Danube and in its inundation - Kla¢ovské rameno (the river arm at
Kragovec) (SKUEV0293) Cigovské luhy (Meadows at Ci¢ov) (SKUEV0182) Velkolélsky
ostrov (The Island at Velky Lél) (SKUEV0183) and the Danube (SKUEV0393). Others are in
located in the area behind the levees at different distances from the Danube or along its
tributaries. One of the sites is not dependent on the Danube water regime, the rate of
dependence of the other sites varies according to local conditions.

On the issue of side branches dredging the Slovak Party agrees with the Hungarian Party
only insofar, when it concerns the removal of deposited waste and fine sediments with high
content of organic matter. The Slovak Party does not consider the side branches dredging
with the aim of their deepening, to have got water in them, as appropriate. Improving of
ecological conditions is to be achieved mainly by the increase of water level and water flow.
Such measures will also have a positive impact on the supply of water and wetland habitats
by water.

With regard to fish population, the Slovak Party proposes to investigate the care of fish
and their spawn in the period before 1992 and today, as well as the way of legal and illegal
fishing. The proposal of the Slovak and Hungarian Parties to revitalize the branch system in
the upper stretch of the Danube (between Cunovo and Sap) supports the spawning of fish,
and thus fish populations in the lower stretch of the Danube.

An important fact is that the habitats and ecosystems should be not only protected, but
above all a care should be taken about them. The care in this case can be expressed by
meeting the requirements for water, soil moisture, condition of zoo- and phytocoenosis or by
implementation of measures encouraging individual ecosystems or communities. For
example, almost in every village in mountainous areas in the past there were fish hatcheries,
forest nurseries, seed stations, menageries and so forth.

% VITUKI.: Study to the project entitled: “Improvement of the Navigability of the Danube” September, 2007,
Chapter 7.2.2., 190. p.
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1. Preservation of the present state

Conditions in areas that are environmentally protected and in Natura 2000 areas largely
depend on water regime in the Danube and on the height of surface and groundwater
levels. Maintenance the of the Danube riverbed and the navigation conditions with
present method will result in a continuation of gradual decrease of the Danube riverbed,
which is connected to the continuation of surface and groundwater levels decrease. The
decrease in water level in the river may be expressed by further drying of areas of former
wetlands what will lead to further degradation of habitats linked to water, thus primarily
habitats to be protected. The process of isolation of side branches will also continue. This
negative development will be most pronounced at low flow rates in the river.

2. VITUKI Base -1

According to the material of the Hungarian Party, the interventions in the main branch
may threat the conservation of coastal wetland habitats, and can cause intense
disturbance of the species living there. Since the interventions are needed in almost the
whole stretch of the Danube from Sap to Budapest, works must be carried out with
maximum respect to protected habitats, what may be reflected in the schedule of works
to be realized, and ultimately it may affect the total amount of costs.

3. Water level impoundment by a dam

In case of realization of the variant with impoundment the works are concentrated on a
relatively short stretch of the Danube, above and below the dam construction site. On the
remaining, more than one hundred kilometres long stretch of the Danube the works will
be mostly limited to the sites of connections of the revitalized side branches or to places
where the existing guiding structures will be removed. Produced impoundment will
strongly support the change of habitats towards hygrophilous, namely water and wetland
ecosystems, as well as hygrophilous terrestrial ecosystems in the near vicinity. As
negative impact may be the extinction of some terrestrial or transitional habitats, on the
other hand the impoundment of water level will support the creation of new water and
transitional habitats.

Proposal | we propose the elaboration of special sustainabilit y aspects for those habitats
12. and ecosystems with an outstanding natural value in order to conserve the
diversity of the main river branch, the side-arms a  nd the islands. In these special
sustainability aspects it should be emphasized that the touristic and intensive
recreational use of protected areas of natural importance and intensive angling activities
are not recommended.

4.2.4. Impacts on forests

Forests (commercial and natural) on the Danube stretch Sap - Budapest occur in the
inundation on both banks of the Danube, or on islands, arising from the gravel benches. On
the Slovak territory more significant forests are also found along the lower part of the river
vah.
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The prevailing part of economically exploited forests is located in the inundation of the
Danube in the section from Sap to about the mouth of the Mosoni Danube. From the mouth
of the Mosoni Danube the inundation tapers and does not provide considerable areas for
commercial forests. Larger areas for economical exploitation of forests moreover provide the
islands in the Danube, which arose from the gravel benches. Most of these islands is hardly
accessible and therefore there evolved relatively not much disturbed forest communities,
which are now often protected.

In the gravel bars the plant communities of Rumici crispi-Salicetum purpureae grow and,
in slower sections (where sandy and muddy islands have formed) Polygono hydropiperi-
Salicetum triandrae plant communities developed. Willow scrubs are common in low tree
layer along the banks of side branches.

In lower areas, where the regular inundation period lasts for 1-2 months, softwood
gallery forests grow, with mainly willow and poplar species. In areas that are regularly
inundated Leucojo aestivi-Salicetum albae plant communities live, while the Carduo crispi-
Populetum nigrae plant communities are common in the regularly overflowed natural
woodland communities. In higher parts of the floodplain, which may be inundated only by
huge floods, the Senecioni sarracenici-Populetum albae plant communities grow.

In the economically exploited forest stands cultivated poplars of Populus Xx
euroamericana prevail.

1. Preservation of the present state

Preservation of the present state, thus continuation of the gradual decrease of surface
and consequently ground water levels, will lead to further drying of terrestrial habitats. In
case of forests this change may take several decades. However, in combination with
unfavourable hydrological situation (e.g. the year 2003), lack of rainfall during the growing
season and the expected increase in temperature the drying process can significantly
accelerate. The most vulnerable will be stands that are located on gravel substrate with a
low thickness of soil cover (gravel benches, islands, banks).

2. VITUKI Base -1

Even in this variant further drying of terrestrial habitats can be expected. The rate of
change will depend on the efficiency and sustainability of measures implemented in order
to stabilize the riverbed.

3. Water level impoundment by a dam

The variant with water level impoundment ensures the increase and stabilization of
surface and ground water levels. In many places it will strongly support the change of
habitats towards more hygrophilous ones. In the lower part of the dammed section
permanent flooding of islands, where protected forest stands are currently located, can
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be assumed. The current riparian vegetation will be also flooded. On the other hand,
formation of new riparian vegetation can be expected.

Hungarian Party states that the interventions planned for the rehabilitation of side
arms will improve the ecological status of the floo dplain forests in the case of each of
the planned variants it has proposed . However, in order to ensure flooding and water flow,
which is necessary for relevant ecological status, modification of the riverbed for flow rate
conditions with low water level is necessary to carry out. For restoring flowing water in
branches, except the demolition of upper closures and guiding structures, dredging of side
branches is necessary. Slovak Party is of the opinion that dredging of branches should be
carried out only to that extent so the waste deposits and fine sediments, that settled in arms
due to the water level decrease and the subsequent closure of branches, were removed.

4.2.5. Impacts on biodiversity

The Slovak Party, like the Hungarian Party, considers the conservation of biodiversity
and preservation of habitats and species of European importance as one of the most
important objectives of the European Community. Diversity of an ecosystem is given by
species diversity and structural diversity. To meet this objective it is necessary to maintain a
variety of habitats, so the preservation, protection and restoration of various populations and
their habitats are of considerable importance. The human habitat - agricultural and urbanized
country - is also important. From this view the support of agricultural land by water
management measures is extraordinarily important.

The landscape diversity on the one hand depends on a number of ecosystems in the
region, on the other hand it depends on the number and relative abundance of habitat types
and landscape areas. Landscape diversity is important not only in geographical, ecological
and nature conservation aspects, but also in terms of aesthetics. The diversity is determined
not only by the natural environment, but also by the socio-economic environment, mainly at
regional level. As a consequence, the diversity of land use types should also be taken into
consideration.

The Danube is an important ecological corridor for the native biota , and is also an
important migration route for the non-native, so-ca lled alien, species. Some of them
may become invasive species, which will endanger the original ecosystems of the given
region. The modification of natural habitats may increase the invasion of alien species.

The different features of habitat types in the main branch, in the side-arms and in
the islands change dynamically in time and space; t  his is the main prerequisite for the
diversity of the area. The conservation of the biodiversity of natural and nature-related
ecological systems is also important because the development of the self-supporting system
of ecological network is the basic condition for the conservation of Natura 2000 areas.

The aim of measures from an environmental perspective is to support the hygrophilous
flora and fauna, which means an increase in soil moisture and permanent maintenance of
littoral zones. Such support and care provides the increase of surface water levels and their
fluctuation. By the transfer through the groundwater is supported the soil moisture. Where
the groundwater level raises the process of habitat changes proceeds to hygrophilous ones,
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and to xerophilous ones where it drops. The monitoring of groundwater level is therefore
crucial for the subsequent management of groundwater level fluctuation and for interpretation
of monitoring of terrestrial biota (fauna and flora).

In the side-arms , as a result of the dominant riverbed morphologic processes, sediment
has accumulated. The depth of this sediment layer is only 10-30 cm in some areas (for
example in the Véneki, Erebe and Macska lIslands), but in other areas the layer of the
accumulated sediment is more than two meters (for example in the side-arms at Bacsamagla
and Tat). ?° The reduction in the water supply and the increased deposition of floating
sediment in the side-arms has altered the eupotamon- and parapotamon-type habitats and
the connected ecosystems.

Due to the accumulation of mud on the gravel bottom, in the deeper parts of the side
branches, loss of breeding and feeding sites of several types of benthic invertebrates and
fish occurs. On the other side the new sediment layers along the riverbanks provide a good
substrate for wetland and terrestrial macrovegetation, or spontaneous forestation.?’

The Hungarian Party is of the opinion that the prot  ection of side branches and
islands, and their natural value can potentially im prove, after the implementation of

Hungarian proposals. Potential impacts on landscape and habitats in each variant are
positive. The Slovak Party, considering the long-te  rm problems with fine sediments,
prefer rather a combination of cleaning of arms and increasing the water level, so as

the water flow in arm was adequate . Increased (impounded) water level  will contribute to
creation of wintering sites for fish, even at low flow rates, and will support also other
environmental requirements.

1. Preservation of the present state

In case of preservation of the present state, regarding the presumable continuing of water
level decrease, decrease of desired biodiversity can be more expected. The decrease of
biodiversity will be caused by the loss of wetland and wet habitats. On the other hand, the
real values of biodiversity need not lead to one way decline of species, because new
species, less demanding on moisture, or invasive species, may appear.

2. VITUKIBase-1

The implementation of interventions under this variant could a certain period of time
contribute to the stabilization of biodiversity. However, the measures taken under this
variant (or similar ones) cannot prevent the adverse trends in the event of unfavourable
hydrological and meteorological conditions. In long term it can be assumed that
development of water level and biodiversity, will be similar as in case of preservation of
the present state.

% VITUKI.: Study to the project entitled: ,Improvement of the Navigability of the Danube” September, 2007.6., pp.
197-199. Annex 7, Chapters 1.2, 2.1, 3.1. 8.1.

%" Guti Gabor, 2009. Ecological value and potential of the Danube section between Sap and Szob (rkm 1811-
1708)” Chapter 3.,10.p.
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3. Water level impoundment by a dam

In case of the variant with impoundment an effective tool for water regime regulation will
be at disposal. In terms of biodiversity there is a potential for long-term improvement of
the present state. In the immediate vicinity of the river also a change in biodiversity can
be expected comparing to the current situation due to shrinking of xerophilous species.
As a negative impact can be the decline of rheophilous species in the lower part of the
dammed section, due to the impoundment and thus slower flow. The rheophilous
species, however, may find suitable habitats in bigger tributaries (the river Ipel, river
Hron) or in the upper half of the dammed section. As a positive effect will be the creation
of new habitats for aquatic organisms, thereby also the increase of species diversity in
side arms and in areas with increased ground water level. Backwater water levels and
other measures envisaged in the Joint Contracting projects contribute to the development
of agricultural land. The water level impoundment and other measures envisaged in the
Joint Contractual Plan contribute to the development of agricultural land.

Proposal | 1. In the course of the interventions, the water-related status of the flora and the fauna
13. should be conserved, or their ecological value should be improved. The expansion of
terrestrial ecosystem types, the reduction of biodi versity and the increase of the
invasive species should be avoided.

2. The ecological monitoring system of the Danube section between Sap and Szob
should be broadened; the biological surveys are constrained to smaller areas and
only for a few species at the present. We propose to conduct a long-lasting
monitoring survey in order to assure traceability o f the changes of the typical
ecosystems and populations.

4.2.6. Impacts on the conditions of human health and the quality of life

The Hungarian Party states that the proposed interventions improving the navigability of
the Danube section between Sap and Szob have both direct and indirect impacts on human
health. Some of these impacts may induce risk or negative impacts on the health conditions
of the population of the region, while other impacts may improve their living conditions. The
Slovak Party is of the opinion that the potential risks arising from increased traffic of vessels
can be considerably reduced by stricter controls and consistent requirement of abiding by the
regulations related to the operation and traffic of vessels.

* |mpacts of proposed interventions in the main river branch

The Hungarian Party in its material states that as a consequence of the improvement of
navigability the emission of some air pollutants and the noise emission may be locally
increased which can have slightly disadvantageous impacts on the health and life-quality of
the human population of the area. Some interventions — such as the improvement of the
fords by dredging and other regulation methods — may be a possible risk for the present and
future subsurface drinking water abstraction sites.

The most significant negative impact may be the bac  terial contamination, which
emanates from the communal waste and wastewater emi  ssion produced by the

WORKING MATERIAL 129



DRAFT ENVIRONMENTAL REPORT FOR THE DISCUSSION BETWEEN THEEOVAK AND THE HUNGARIAN
PARTY

vessels . The microbiological contamination means risks to human health, and may decrease
the quality of drinking water extracted from the bank-filtered wells.

The Slovak Party is of the opinion that the biggest source of pollution in the Danube is
municipal and industrial wastewaters. Due to the gradual building of the infrastructure of
sewage treatment plants since the early 90's, a gradual improvement in water quality in the
Danube occurs. Further improvement of water quality in the Danube stretch between Sap
and Budapest can be expected after the completion of infrastructural development projects.
Potential threat to water quality by discharging sewage produced by vessels can be
effectively reduced with consistent requirement of abiding by the regulations related to the
operation and traffic of vessels. Modern large passenger ships are already at present
equipped with sinks and oil separators. The increase of emissions of some air pollutants and
noise emissions considered by the Hungarian Party is according to the opinion of the Slovak
Party negligible. If the goods transport on roads would be restricted by legislation and
transferred to water and rail the probable profit from the air pollution decrease will highly
exceed the negative consequences considered. According to the Slovak Party a positive
impact on quality of life, as in the case of rehabilitation of side arms, will also be the increase
of tourist attraction, supported by options for technical water sports, by building harbours for
yachts and motor boats, and by development of tourist attractions on the river banks.

* |mpacts of proposed interventions in side arms

In case of interventions proposed in the side arms the Hungarian party assumes positive,
or significantly positive, impacts on the health and life-quality of the human population. In the
course of the ecological rehabilitation process of the side-arms, the quantity and quality of
surface waters may be improved, and the increasing level of recreational possibilities will
have positive impacts not only on local inhabitants, but also for other elements of the
population. In certain side-arms, where it is permitted by the land-use regulations, the
touristic appeal of the area may be improved by the possibilities for technical water sports,
the construction of ports for yachts and motorboats, and, on the beaches or riverbanks by
touristic sights and special touristic programmes. As a consequence of these possibilities,
the retaining capacity and attractiveness of the area may be strengthened, the life-quality
may be improved, but, on the contrary, the air pollution and the quantity of wastes may also
be increased.

Also in the opinion of the Slovak Party the rehabilitation of side arms will have positive
effect from the health and quality of life point of view for people living in this region. Cleaning
of side arms will contribute to elimination of environmental burden of individual sites and
restoration of flow in arms will contribute to the improvement of water quality. Activities
related to construction of harbours and infrastructure for technical water sports, yachts and
motor-boats, according to the Slovak Party, should by preferably concentrated in the main
riverbed and not in side arms.

In terms of the population health, the Slovak Party with relation to the ongoing climate
change notes that the assessed area was a malaria endemic area at the beginning of last
century. The care of habitats means also a care about hygiene and prevention against water-
born diseases and diseases carried by insects.
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1. Preservation of the present state

In terms of impacts on human health conditions and quality of life of the population in
case of the variant with the preservation of the present state is not possible to expect
positive or negative changes. Potential adverse effect from the long-term point of view is
the decrease of surface and ground water levels, and the resulting risks to existing or
potential sources of drinking water.

2. VITUKIBase-1

In case of the variant VITUKI Base - 1 the Hungarian Party draws attention to the risks
associated with interventions in the main branch or side arms (particularly dredging),
potentially threatening the present and future subsurface drinking water abstraction sites.
As the most important negative impact the Hungarian Party considers bacterial
contamination from the communal waste and wastewater produced by the vessel. On the
other hand Hungarian Party highlights the positive or very positive impacts on the health
and life-quality of the human population in case of interventions in the side arms.

The Slovak Party agrees with the opinion of the Hungarian Party, which relates to the
potential threat to bank-filtered water resources with dredging of the main riverbed and as
well as with contamination from municipal waste. As an effective tool for prevention of
risks arising from interventions in the main riverbed and in side arms, it considers the
detailed modelling of surface and ground water flow and environmental impact
assessment prior to the implementation of particular proposed interventions. The
potential risk arising from the discharges of communal wastewater must be eliminated by
the completion of sewerage network and sewage treatment plants at all sites located
along the main stream and at least along the lower sections of tributaries. Regarding the
wastewater produced by vessels the Slovak Party believes that the potential risk should
be minimized by inspections and consistent requirement of abiding by the regulations
related to the operation and traffic of vessels. From the overall point of view the Slovak
Party expects no, or only slightly positive impact of the proposed interventions on
conditions of human health and the quality of life, with the prospect of a slight
deterioration due to further decrease of surface and ground water levels.

3. Water level impoundment by a dam

In case of the variant with water level impoundment by a dam, in the opinion of the
Slovak Party, positive effects on conditions of human health and the quality of life should
prevail due to increased surface and ground water levels. In the Danube main riverbed
the possibilities for building of harbours for yachts and motor-boats will improve, and the
possibilities for technical water sports gets better, thereby the tourist attractiveness of the
area arises. The development of tourist attractions on the banks of rehabilitated river
arms will be possible. However, also in this variant still stands that before the
implementation of particular interventions, especially in side arms, it is necessary to carry
out detailed modelling of the surface and ground water flow. Similarly it is necessary to
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eliminate the potential risk arising from the discharge of communal wastewater by
completion of the sewerage network and wastewater treatment plants.

Proposal | 1. The infrastructure for the treatment of the communal waste and the dangerous waste
15. originating from navigation sources should be determined; the control of the
authorities concerned should be intensified. These aspects should be taken into
consideration in the environmental permission procedures of ports.

2. In order to decrease the microbiological contaminations, the sewage system should
be developed in the settlements situated along the riverbanks

3. In case of dredging in the main riverbed and in side arms it is necessary to carry out
detailed modelling of surface and ground water flow before the implementation of
interventions.

4.2.7. Impacts on the landscape, on its carrying capacity, the natural and cultural landscape
resources and landscape values

The main principle of the European Landscape Convention?® is to achieve sustainable
development based on the balanced relations of social demand, economic activities and the
environment. The most important objective of the Convention is to improve the protection,
the management and the planning of the landscape.

Landscape management is a tool for the development and promotion of traditional
production technologies and methods, which can characterize the given land or region.
Landscape management uses the natural and cultural landscape values as a resource, in a
sustainable way. It has to comply with the local natural conditions, which should not have
been modified by the management methods in use, and it shall protect the natural and
cultural values and heritage. Landscape management serves the maintenance and
conservation of the supporting capacity of the given region, in terms of both the environment
and local society. Some of the resources of landscape management can negatively affect the
landscape values, for example, certain constructions, which are non-conforming and do not
have a local landscape character (spur-dykes).

It is to be feared, that some construction works for river regulation and the infrastructure
for the improvement of touristic attractions may contribute to the degradation of landscape
values and the natural character of the Danube.

The renewal of the natural resources may be promoted by parallel interventions, for
example, in parallel to improving navigability the increase of the water supply in the side-
arms may be undertaken by opening their upper closures. The higher the water surface, the
better the microclimatic effects, which may create better ecological status for certain plants.
The filtration movement of the water bodies of the side-arms may also assist renewal as the
infiltrated water may supply the plants living there. This process may also be advantageous
in the case of the water supply of wetland habitats and it may particularly be important in the
conservation of the habitats of specific and particularly protected species.

The Slovak Party with most of the above opinions of the Hungarian Party agrees, but
does not share the concerns of the Hungarian Party regarding the degradation of landscape
values and the natural character of the Danube by construction works. It should be borne in

8 Act No. CXI1./2007 on the Ratification of European Landscape Convention
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mind that we are in a cultural landscape transformed by the man for long time. The Slovak
Party is of the opinion that all interventions and structural modifications can be made with
regard to landscape and natural values.

1. Preservation of the present state

The variant with preservation of the present state would not have a direct impact on the
landscape, its carrying capacity, natural and cultural landscape resources and landscape
values. The potential adverse effect from long-term point of view is the decrease of the
Danube riverbed bottom and the need for implementation of further guiding structures.
More significant effect may have the ongoing climate changes that can affect the
landscape, its carrying capacity, natural and cultural landscape resources and landscape
values, at the expected temperature rise and simultaneous decrease of surface and
ground water levels. In the current state there are no tools to mitigate that impact.

2. VITUKIBase-1

The Hungarian Party in its proposal expresses concerns that construction works on river
regulation and building the infrastructure for improving the tourist attractions can
contribute to the degradation of landscape values and the natural character of the
Danube. On the other hand, it did not even try to suggest other solutions. In connection
with the expected effect of the proposed interventions in the side arms the Hungarian
Party states that the positive effects will be the increased supply of water into the side
arms, the large water area and the water movement in the bodies of side arms. However,
in connection with the proposed variants it also notes that further interventions will be
needed for maintaining the state.

Slovak Party agrees that interventions in side arms will contribute to certain revitalization
of arms and to an increase of the proportion of water areas. It can be assumed an
increase of the number of aquatic and wetland habitats at the expense of terrestrial ones,
with a potential for wider use of the country. Land use (groundwater, fishery, tourism)
must be provided by the landscape management in a sustainable manner.

According to the opinion of the Slovak Party, interventions in the main branch will result in
continuing decrease of the riverbed bottom and thus also of the levels of surface and
ground water. The resulting effect is similar to the variant with the preservation of the
present state. Similarly it can be stated that even this variant does not provide any tools
to mitigate the expected impact of climate change.

3. Water level impoundment by a dam

In terms of impacts on the landscape, its carrying capacity, natural and cultural landscape
resources and landscape values the variant with water level impoundment is the most
advantageous according to the opinion of the Slovak Party. Such solution sets up
conditions for more efficient landscape management of the lower section of the Danube,
with a possibility to regulate the water regime. The negative effect of this variant in terms
of landscape values will likely be the disappearance of some islands in lower section of
the impoundment. The most appropriate level of impoundment, however, may be a
subject of further investigation. On the other hand, this variant will ensure the increase of
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surface and ground water levels, without the necessity of construction works in the
Danube riverbed, the increase of water supply into side arms and the increase of water
flow in them, and the increase of water surface. A very important aspect is the possibility
to mitigate the impact of expected climate change with the regulation of water level. In
terms of natural resources, this variant will contribute to improving and sustaining the
water infiltration to the bank-filtered systems of wells. The site of the dam construction is
possible to incorporate into the country without significant interference. The development
of local infrastructure will increase the tourist attraction of the surrounding of the dam. A
significant benefit will also be the fact that the need for construction works in the Danube
riverbed, which would contribute to the degradation of landscape values, decreases.

Generally, in order of an comprehensive territorial development it is necessary to
harmonize the particular integrative planning systems - landscape planning, spatial
planning and socio-economic development planning - with partial or sectoral planning
activities (river-basin management plans, forest management plans, spatial plans of
municipalities, plans and programs for waste management, land care programs, etc.

Proposal | 1. In areas with significant landscape values, those touristic developments should be
16. preferred, which takes the landscape protection asp ects into consideration.

2. In case of variant with water level impoundment it is necessary to embed sensitively
the objects into the landscape, in order to mitigate its disruptive impact as much as
possible. With the appropriate development of infrastructure it is necessary to increase
the tourist attractiveness of the surroundings (pedestrian malls, bridge connection
between the banks of the Danube, etc.).

4.2.8. Impacts on the land-use and spatial structure

The land use and spatial structure have significant importance in terms of landscape
diversity and the ecological stability of landscape.

1. Preservation of the present state

While preserving the present state and without significant investment incentives the land-
use remains without changes, and dynamic changes in landscape structure also cannot
be assumed. The ongoing process of deepening of the Danube riverbed will lead to a
decrease of aquatic and wetland habitats and the subsequent terrestrialisation of some
parts of river arms and riparian areas of today's inundation area.

2. VITUKIBase-1

In case of the variant VITUKI Base - 1 the Hungarian Party states that the technical
solutions (construction of river training works, dredging of the riverbed, reconstruction of
the bars and the building of new spur-dykes) can influence the methods of land-use by
disturbing the natural vegetation. Regarding the spatial structure it states that the
interventions proposed in the main branch, as they are adjusted to the features of the
area, will not have impacts on the spatial structure and will not endanger the landscape
characteristics. In case of interventions for rehabilitation of side arms improvement of the
ecological and socio-economic sustainability of the landscape can be expected.
Interventions for the rehabilitation of side arms may assure positive changes in land use
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and in the development of spatial structure by ensuring the natural character and
conservation of natural species, the conservation of the natural landscape and the
development of tourist destinations and attractions. Accompanying negative effects of
construction activities (such as vacation homes, bungalows, ports, piers, etc.) that may
endanger ecological corridors should be compensated by interventions, which are
directed at improving the landscape.

According to the opinion of the Slovak Party, interventions in the main flow of the river in
case of variant VITUKI Base - 1 will not have much greater impact, than in case of the
preservation of the present state, which means that the land use and the spatial structure
remains almost unchanged. The increase of water level will not be significant, and thus
no rise of aquatic habitats area comes up. In case of the rehabilitation of side arms the
Slovak Party agrees with the opinion of the Hungarian Party, that interventions may
assure positive changes in land use and in the development of spatial structure.
Modifications of side arms can lead to an increase in the area of aquatic habitats. For an
increase in wetland areas more significant rise of surface and subsequently of ground
water levels would be necessary. The Slovak Party also agrees with the statement that
the accompanying negative effects of construction activities can be easily mitigated and
compensated by interventions aimed at improving the landscape (basically the
rehabilitation of side arms itself is already such an intervention).

3. Water level impoundment by a dam

The variant with water level impoundment in terms of land use has clearly positive
impact. The increase of water level in the main riverbed allows the navigation of vessels
without barriers and time restrictions. Permanently increased water level will affect the
development of infrastructure along the main river branch, as well as on the banks of
rehabilitated river arms. The Infrastructure development and construction interventions
must be implemented in accordance with the nature of the landscape. Possible negative
effects of such intervention are necessary to mitigate and compensate by interventions
aimed at improving the landscape.

Also the changes in terms of spatial structure according to the view of the Slovak Party
will be mostly positive. Increased water level in the main riverbed will contribute to
restoration of riparian and wetland habitats. There will be a permanent increase of the
water area, thereby the area of terrestrial or occasionally flooded sites decreases. Some
of today's islands will be below the water level. The negative impacts in terms of spatial
structure can be expected at the site of the dam construction. However, these impacts
can be mitigated by suitable embedding of the object into the landscape structure. On the
other hand, at the site of the dam the possibilities for land use and infrastructure
development will significantly improve.

4.2.9. Impacts on the quality of the environment and the safety of the environment at
settlement level

At settlement level the historical values, the interventions influencing the conservation of
landscape values and the measures connected to the development of natural and cultural
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values may have positive impacts. The positive impacts on environmental quality may be
experienced in the settlements along the side-arm system, as a consequence of the
proposed ecological rehabilitation process

In terms of the safety of the environment the flood protection is the most important for the
Slovak Party. In 1965 just on this section of the Danube a flood occurred. As mentioned
above, the health protection is also important, especially within the expected climate
changes. This relates particularly the whole Danube area downstream of Bratislava, because
this area is a malaria endemic area, with occurrence of malaria even after World War Il. The
safety of the environment applies also to all water-borne diseases, hygiene and dustiness of
the environment.

1. Preservation of the present state

In the frame of this variant it can be stated that the present state in terms of flood
protection is not completely satisfactory. Especially the area in the stretch of the Danube
from Sap to the mouth of the Mosoni Danube is the most vulnerable to flooding. Similarly,
deterioration in the quality and the safety of the environment can be expected due to
climate changes. Conversely, improving of the quality of the environment can be
expected in relation to the gradual completing of the sewerage network and sewage
treatment plants. These projects, however, does not relates to the interventions
necessary for maintenance of the present state.

2. VITUKI Base - 11

The Hungarian Party states that the environmental quality of the settlements may be
influenced by the local air and noise pollution resulting from the increased vessel traffic
and those touristic developments in which the supporting and tolerance limit of the
environment have not been considered. This may be compensated for by the
modernisation of the shipping fleet following on from the improvement of the waterway.

The elimination of the obstructions in the waterway of the main river branch, dredging
and the construction of new spur-dykes will improve the safety of navigation, thus, it may
have positive impacts on environmental safety through protection against the possible
havaria-type contaminations.

According to the opinion of the Slovak Party, in case of the variant VITUKI Base -1 a
slight improvement or at least preservation of the current level of quality and safety of the
environment can be expected. But from the long-term point of view the situation will be
similar to that of the variant with preservation of the present state, i.e. worsening of
navigation conditions, vulnerability in terms of flood protection and degradation of quality
and safety of the environment due to climate changes.

3. Water level impoundment by a dam

Improvement of the quality and the safety of the environment according to the opinion of
the Slovak Party may be expected even in case of the variant with water level
impoundment. The implementation of impoundment according to the Joint Contractual
Plan on this stretch of the Danube includes the improvement of flood protection. The
increased water level makes it possible to mitigate the impacts of climate change by
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means of water management. Unlike the variant VITUKI Base -1 this variant is
sustainable in long-term, without the need of substantial investments in the future.

Potential adverse effects in terms of the environment (local air pollution, noise pollution,
pollution by sewage water from vessels) resulting from the increased traffic of vessels,
due to a significant improvement of navigation conditions, can be effectively reduced by
consistent requirement of abiding by the regulations related to the operation and traffic of
vessels and by modernization of vessels. On the other hand, the navigation safety will
increase and the air pollution originating from road traffic will decrease.

4.2.10. Sustainability impacts (impacts on the sustainable social and economic conditions at
regional level)

The interventions assuring the environmental, social and economic sustainability of a
given region may be considered as positive, if they do not work against each other but by
using the local synergies can improve the conditions of the given region.

As a result of the improvement of the navigability of the Danube favourable impacts
may be expected in the spatial structure  of the Danubian region (economic development,
improvement of trade and profitability), but the section examined between Sap and Szob
may have less benefits. Safer and more reliable navigation may establish the appropriate
conditions for the marketing of local products in the domestic and international markets, and
may improve the development of the ports and logistics sector. The infrastructure of
navigation may also be improved, which can serve to decrease the time and costs of
waterway transport, thus, it may have positive impacts on the whole transportation sector.

The planned interventions for the ecological rehabilita tion of the side-arms may
establish good conditions for sustainable regional development, especially if they also
improve the development of environmentally-friendly forms of tourism, which is based
on local conditions and infrastructure. The local income generation may also be
developed, therefore the social structure of the affected region may also be improved.

Sustainable development is targeted process of changes for achieving the highest
sustainable quality of life and meeting the needs of society with an environmentally
sustainable economy and with environmental quality for the society.

1. Preservation of the present state

Regarding the sustainability (sustainable social and economic conditions at the regional
level) is the preservation of the present state very costly solution. Moreover, in view of
expected further degradation of the Danube riverbed and the associated decrease of
surface and ground water levels, this situation is not sustainable in the long-term. The
same statement also applies to the situation in the side arms. This solution does not
adequately ensure the sustainability of the region and does not guarantee a stable and
sustainable development of environmental quality.
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2. VITUKIBase-1

According to the Hungarian Party the proposed interventions will have positive impacts
on environmental, social and economic sustainability of the given region. From the
improvement of the navigability economic development and improvement of trade may be
expected, although on the local level the Hungarian Party expects it in a lesser extent.
Development of infrastructure, ports and logistics sector may establish appropriate
conditions for marketing of local products in the domestic and international markets.
Positive impact on sustainable regional development is also expected from the
interventions for ecological rehabilitation of side arms.

The Slovak Party agrees with this view of the Hungarian Party, however in the long-term
sustainability of this variant it sees disadvantages. The Hungarian Party in its material
mentions that interventions for the maintenance of navigation conditions need to be
repeated. It can be expected a gradual degradation of the riverbed and lowering of
surface and ground water levels, similarly to the variant with the preservation of the
present state. This variant will partially contribute to sustainable development in
connection with the rehabilitation of side arms. Their subsequent use in the development
of tourism needs to be aligned with the interests of nature conservation.

According to the opinion of the Slovak Party this variant is also not sustainable from the
social and economic point of view in long-term, and it will require high maintenance costs.

3. Water level impoundment by a dam

Contrary to the variant VITUKI Base - 1 this variant will ensure long-term improvement of
navigation conditions and without additional cost to maintain the achieved status.
Investors, in case of the variant with water level impoundment, may rely on sustainable
state in long-term and therefore on greater certainty of return of investments. Along the
entire section development of local infrastructure can be expected. Significant
improvement of navigation conditions and their predictability will allow an extensive
development of navigation infrastructure and reduction of time and costs of water
transportation. The development of local infrastructure, tourism and development of water
transport will contribute to the local income generation, which will lead to an improvement
in social structure and economic conditions in the influenced area.

4.2.11. Impacts on the renewal and the spatial use of natural resources

As a natural resources in terms of renewability and utilization the Slovak Party considers
the groundwater storage, that are or could be used for drinking water supply, the wood mass
in commercial forest stands, the agricultural potential of the surrounding areas used for
agricultural purposes and the hydro-power potential of the Danube stretch between Sap and
Budapest. Some impacts are detailed in chapter 5.

1. Preservation of the present state

In terms of renewability and utilization of natural resources the Slovak Party considers the
variant with the preservation of the present state as slightly negative or negative. Due to
the expected further riverbed degradation and the related decrease of surface and
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ground water levels this variant will have a negative impact on the groundwater storage,
and the possibility and effectiveness of forestry and agriculture. The hydropower potential
cannot be utilized at all in the frame of this variant.

2. VITUKIBase-1

According to the opinion of the Hungarian Party the proposed interventions and
measures for the ecological rehabilitation of the side-arms will definitely improve the
renewal of the natural resources, namely the renewal of the groundwater and surface
waters. The increase in water flow may be a result of the proposed interventions, which
will improve the renewal of water and sustainable water management.

The Slovak Party, however, is of the opinion that the variant VITUKI Base - 1 will improve
the renewability of natural resources only in a small extent and only temporarily. The
water level increase in the main stream of a few centimetres will not have a significant
impact on groundwater levels and consequently on the potential to improve the
groundwater resources. In the long term, even in case of this variant decrease of surface
and ground water levels can be expected, and thus also a negative impact on
groundwater storage, forestry and agriculture. Neither in the frame of this variant is
possible to utilize the hydropower potential.

3. Water level impoundment by a dam

The water level impoundment by a dam will ensure a permanent increase of surface and
ground water levels. Higher surface water level will improve the ground water supply and
in certain areas the exploitable groundwater storage may increase. Higher groundwater
levels will support the forestry and agriculture in surrounding areas. The variant with
water level impoundment by a dam will allow the utilization of hydro-potential in the dam
construction site. In terms of renewability and utilization of natural resources, the Slovak
Party considers this variant as a positive.

4.2.12. Promotion of environmental consciousness and the principles of sustainable life-style

Most of the proposed interventions and measures are in compliance with the
requirements of sustainable development. However, four sectors and the connected
sustainability aspects should be emphasized, namely tourism, fisheries and angling, water
management and waste management.

It is important, that in the planning, construction and management processes of the
interventions the fact, that the supporting capacity of the region is limited should be taken
into consideration. The local ecological and cultural values should be preferred, the regional
products should be connected into the local services and, in addition, the use of renewable
energy sources should be preferred.

There is a very important task for the local governments, educational institutions and civil
organizations, namely, to draw attention to the importance of the environment-friendly and
sustainable life-style. It is also important to establish the conditions for social processes,
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which take environment awareness and responsibility for future generations into
consideration. The active element of the local society should be drawn into this process. The
most important objectives are the following: environment-friendly transport methods,
selective waste collection, development of the sewerage system, water, economic use of
water and the maintaining of traditions.

Promotion of environmental consciousness and the principles of sustainable life-style are
important also according to the opinion of the Slovak Party. The Slovak Party agrees with the
Hungarian Party also in that, that this is mainly a task for local governments, educational
institutions and civil organizations.

Regarding the objectives set up by the Hungarian Party (environment-friendly transport
methods, selective waste collection, development of the sewerage system, water, economic
use of water and the maintaining of traditions), the Slovak Party is of the opinion that all
these objectives can be achieved in any of the variants considered.

The Slovak party points out that all these objectives, except the maintaining of traditions,
are part of the Gabc&ikovo - Nagymaros Project in force. Many of these objectives were met
on the Slovak side. On the other hand, it should be emphasized that GNHP has got also
additional objectives defined. Some objectives of the Project cannot be fulfilled with variants
without water level impoundment without additional costs and investments (for example:
navigational connection between the Danube and the river Vah, gaining the water for
irrigation at the area upstream of the mouth of river Ipel, improving of navigation conditions
as recommended by the Danube Commission, etc.).

The Hungarian Party in its proposal provides a variety of activities (water sports, tourism,
fishing, recreation, etc.) as important sources of the area development. It also indicates the
need to evaluate the carrying capacity of the area in terms of particular activities, in order to
respect the principles of sustainable development. The Slovak Party is of the opinion that the
environmental carrying capacity for each activity would be beneficial in this area.

Proposal |1.In case of any of variants it is necessary to conduct an evaluation of carrying capacity
20. of the area for planned activities (water sports, tourism, fishing, recreation, etc.) in
order to respect the principles of sustainable development.
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5. OTHER SIGNIFICANT IMPACTS OF PROPOSED
INTERVENTIONS AND MEASURES

5.1. Impacts on transport

The transport policy of the European Community is oriented on mobility, focusing on the
sustainable development of efficient, reliable and safe transportation with the lowest possible
environmental impact. Well-developed transport network is an essential prerequisite for
economic development of particular regions. For this reason, one of the cornerstones of EU
transport policy is the Trans-European Networks (TEN-T), which aim is to create quality
infrastructure interconnecting all European Union countries. TEN-T networks consist of road,
rail, air and water transport networks. The proposed interventions on the stretch of the
Danube between Sap and Budapest are mainly aimed at solving the problems of freight
transport. A solution of these tasks provides the multimodal transport, which in integration of
the road and rail transport, or road and water transport, or with cumulation of all three modes
of transport provides opportunities to use their benefits. The development of multimodal
transport can reduce the intolerable load of the road network, as well as the number of
accidents, makes it possible to reduce the negative effects of the transport on the
environment, and with application of transport systems provides qualitatively new conditions
for improving the quality of transport of goods. The development of multimodal transport is
supported by regulations of the European Community, the European Commission and
resolutions of the European Conference of Ministers of Transport.

The uneven development of different transport modes is one of the biggest challenges
(Table 5.1, 5.2). The aim of the EC transport policy is also to increase the share of
environmentally friendly modes of transport in total transport volume (Table 5.3). In order to
achieve this aim measures on reviving the railway transport, the development of inland
navigation and linking all transport modes should be taken.

Table 5.1. The share of particular transport modes in the European Union
on the total volume of freight transport

Mode of transport Share in %
inland total

road transport 73.8 46.6
railways 15.8 10.0
inland water transport 5.2 3.3
sea transport - 36.8
air transport - 0.1
pipelines 5.2 3.3

Source: Statistical Pocketbook 2011 — EU Transport in Figures, 2011
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Table 5.2. The share of particular transport modes in the European Union
on the total volume of passenger transport

Mode of transport Share in %
road transport (cars, motorcycles, bus and coaches) 83.7
railways 6.2
tram and metro 14
sea transport (within EU) 0.6
air transport (within EU) 8.0

Source: Statistical Pocketbook 2011 — EU Transport in Figures, 2011

Table 5.3. The share of particular transport modes in the European Union
on the total energy consumption and greenhouse ga S emissions

Mode of transport Conliﬂﬁ:ggilon Emissions
share in % share in %
road transport 81.3 70.8
railways 2.5 0.6
total navigation (including maritime) 1.7 15.2
total civil aviation 14.5 12.7
other transportation - 0.8

Source: Statistical Pocketbook 2011 — EU Transport in Figures, 2011

5.1.1. Impacts on navigation

The Danube is a major corridor of the TEN-T network. It is used but well below its
capacity options. The amount of cargo transported on the Danube is only 10 to 20 % of the
amount of cargo transported on the Rhine. Because the inland water transport has a
significant benefit in terms of environment and effectiveness, its potential need to be used in
a sustainable manner.

The impacts of water transport under ideal conditions for sailing would be expressed
principally in goods and transit traffic in the East - West direction by transfer of freight from
road to water. In Slovakia it is mainly the freight traffic towards the Black Sea and into the
Western Europe via the Danube-Main-Rhine channel. To this transport corridor the transport
in the north-south direction is linked along the river Morava and Vah to the Czech republic
and Poland.

The navigation on the Danube is covered by the Conv  ention on Navigation on the
Danube (Belgrade, 1948) (hereinafter ,the Convention"). The Convention was concluded in
order to ensure freedom of navigation on the Danube in accordance with the interests and
rights of sovereign Danubian countries. Parties to the Convention agree that it is in the public
interest to keep the Danube in good navigable condition.
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Determination of parameters of the fairway , hydraulic structures and other facilities on
the Danube, were gradually suggested on meetings of the Danube Commission (DC) - XVIII,
XX, XXI, XXX, XXXVIII and XLV. The last recommendation of DC regarding the
parameters of the fairway was adopted by the document No. CD/SES 45/13 in 1988, which
states:

- in the article 4.1.4: ,The minimal depth in the stretch Vienna - Braila (rkm 1920.3 to
170.0) will be in the sections with free flow of the river not less than 25 dm and the
sections of the river under the influence of the backwater not less than 35 dm."

- in the article 4.2.5 and 4.2.6: ,The minimal width in the stretch Devin - Goényd (rkm
1880.2 to 1791.0) in the sections with the free flow of the river is not less 150 m, on
rock-bottom sections no less than 100 m, on ford sections with easily scouring bottom
not less than 120 m, and in the river sections under the influence of the backwater
(reservoir) not less than 150 m. In the stretch Goényd - Georgijevskij Catal (rkm
1791.0 to 62.97) in the sections with the free flow of the river not less than 180 m, on
rock-bottom sections with no less than 100 m, on river sections with easily scouring
bottom not less than 150, and on the impounded sections of the river (reservoir) not
less than 180 m with an increase in the curvatures of this section to 200 m."

- in the article 4.3.6: ,The minimal radius of curvature of the stretch Devin - Sulina (rkm
1880.26 to 0.0) as an exception to sections with unfavourable geomorphologic
conditions will be not less than 750 m."

Following the preparation of the ,European Agreement on Main Inland Waterways of
International Importance” (AGN Agreement) the Danube waterway was classified by the
Danube Commission as follows:

- the stretch Kelheim — Regensburg class Vb,
- the stretch Regensburg — Vienna class Vib,
- the stretch Vienna — Beograd class Vic,

- the stretch Belehrad — Sulina class VII.

This classification allows the creation of an uniform system of hydraulic structures on the
Danube with optimised parameters to enhance the safety of navigation and to achieve
appropriate navigation conditions for establishing satisfactory arterial connection between the
Black Sea on the one hand, the North and Baltic Sea on the other hand, and the linkage of
waterway networks of the Western Europe through Rhine basin to the Danube and the
Central and Eastern Europe. At the same time the basic dimensions and arrangements of
fleets are determined by this classification.

The list of problematic sections of the Danube waterway is contained in the document of
the Danube Commission No. 160/VI-2003 of June 10, 2003. In relation to the navigation
depth in the Danube stretch between rkm 1810 and 1708.2 (Sap - the mouth of river Ipel) it is
stated that the river in dry seasons has low depth (up to 1.7 m) and it's deepening to 2.5 m is
required. The stretch of the Danube from rkm 1708.2 to 1652 (mouth of the river Ipel -
Budapest) has small navigation depths (1.5 to 1.7 m). In addition, during low water levels the
width of the fairway is also not satisfactory.
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1. Preservation of the present state

In case of the variant with preservation of the present state the current inadequate
navigation conditions remains preserved as well. On the Danube section between Sap and
Gonyl (rkm 1811-1788) there are several narrowings. The section of the Danube from
Gonyd to Komarno (rkm 1788-1766) is less problematic, the navigation depth and width are
acceptable for the time being. On the Danube section between Komarno and the mouth of
the river Ipel (rkm 1766-1708) there are several fords, some of which are rocky, consisting of
marl. Besides fords there are also narrowings on this section, with insufficient width of the
fairway. On the Danube section from the mouth of river Ipel to Budapest (rkm 1708-1652)
there are several fords again, some of which are also rocky, consisting of andesite.
Maintenance of the Danube riverbed and the fairway will lead to further degradation of the
riverbed and it can be assumed that the navigation conditions will deteriorate further.
According to the data of the Danube Commission on the Danube section Sap - Szob the
navigational depths for example during the period 1.4.1995-31.3.1996 were less than 25 dm
for 166 days, while the average flow rate on the Danube was slightly above the average in
this period. During the year 2003 the navigational depth of 25 dm was not reached for 175
days, while the lowest navigation depth was only 11 dm (the average flow rate was slightly
below the average, but especially in the summer period flow rates significantly below the
average occurred in long-term). The same applies also to the section Szob-Budapest, where
in 2003 a depth of less than 25 dm occurred for 174 days and the lowest depths reached
only 13 dm.

2. VITUKIBase-1

The Hungarian Party under the variant VITUKI Base - 1 indicates that improvement of the
waterway parameters will be achieved by dredging, constructing of spur-dykes and guiding
walls, and by addition or reduction of spur-dykes. This variant would guarantee the
navigability for vessels with draught of 2.50 meters, with the width of waterway of 120-150 m.

Although the Hungarian Party in its material indicates that the appropriate navigation
conditions can be ensure only by comprehensive regulation of the section , and not by
isolated removing of shallow fords and narrowings, the Slovak Party considers this solution
as inadequate and its effect limited in time. According to the Slovak Party the improvement of
navigation conditions will be slight only, and at lower water levels the navigation conditions
will be still unsatisfactory. In addition, following a certain stabilization of the riverbed,
worsening of navigation conditions can be assumed again in the near future.

The Hungarian Party itself admits that changes in riverbed arrangement can occur in the
future, which need to be solved by constructing new river regulation structures. Moreover, it
is necessary to count on with annually recurring costs of the riverbed and fairway
maintenance.

3. Water level impoundment by a dam

In case of the variant with water level impoundment by a dam significant improvement of
navigation conditions will occur on the Danube stretch between Sap and Budapest.
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Parameters of the waterway on the whole Danube section from Bratislava to Budapest will
meet the recommendations of the Danube Commission (navigation depth of 3.5 m and the
fairway width 180 m). This means that every ford sections and narrowings on the whole
stretch will be eliminated and the safety of navigation will increase. The reduction of fuel
consumption at the upstream navigation, what will result in a significant reduction of
emissions and reducing of navigation costs, can be counted to related benefits.

Unlike the first two variants, this solution in terms of long-term sustainability is sustainable
at minimum costs of fairway maintenance.

5.1.2. Impact on the V&h waterway

The waterway on the river Vah is according to the AGN Agreement integrated into main
inland waterways of international importance with the identification code E 81, and with
possible links to the Odra river. By signing of AGN Agreement, the Slovak Republic has
committed to ensure the parameters of the Vah waterway in class Vla in the section
Komarno - Sered and in class Va in the section Sered - Zilina, in the sense of classification
of European inland waterways of international importance. On the stretch between Zilina and
the mouth of the river Vah into the Danube this is the last impassable part of the river on the
lower section of the river Vah. According to the Joint Contractual Plan the impoundment of
the water level in the Danube should ensure the navigation depth on the lower section of the
river Vah in the sense of the AGN Agreement.

In case, that the impoundment of the Danube water level would not be implemented, the
navigability of the lower stretch of the river Vah could be realized only by an additional
investment to build a hydraulic structure.

1. Preservation of the present state

In case of preservation of the present state on the Danube no changes are anticipated on
the lower section of the river Vah. In order to make the Vah waterway navigable an additional
investment would be necessary to build a hydraulic structure.

2. VITUKI Base -1

Not in the case of variant VITUKI Base - 1 can be changes expected on the lower section
of the river Vah. To make navigable the Vah waterway will require an investment to build a
hydraulic structure.

3. Water level impoundment by a dam

In case of impoundment of the Danube water level, the water level will rise also on the
lower section of the river Vah. Increase of the level is expected up to Kolarovo and after
some adjustments of the Vah riverbed in the lower section, the connection of the Véh
waterway with the Danube will be ensured.
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5.2. Impacts on electricity production

5.2.1. Production of electricity

According to the Joint Contractual Plan there is a 1040 GWh per year” usable
hydropotential on the Danube stretch from Sap to Budapest. The hydropotential, which is in
this stretch available, represents clean, waste less, renewable energy with minimal operating
costs. The stated amount of energy can be produced at an average annual flow rate of 2300
m®.s™ in at continuous operation of the hydroelectric power plant. The total amount of energy
is about 5 % of total annual electricity consumption in Slovakia.

1. Preservation of the present state

The preservation of the present state does not allow using the hydropotential. Resources
spent on maintenance of the fairway and the riverbed is just the costs without any return.

2. VITUKIBase-1

Not the variant VITUKI Base - 1 does allow the use of hydropotential. Funds invested in
the riverbed adjustment in order to improve the navigation conditions and the subsequent
maintenance costs are similarly to the variant with the preservation of the present state with
no return.

3. Water level impoundment by a dam

In the frame of this variant it is assumed according to the Joint Contractual Plan, that at
the location of the dam a hydropower plant will be constructed. The hydropower plant should
be operated in continuous mode, and at an average annual flow rate of 2300 m®.s™ it should
allow the production of 1040 GWh of electricity per year. Revenue from electricity sales is the
only income, which will ensure the return of investments, whether the construction of the
dam, the necessary maintenance of the fairway, or environmentally oriented investments
(e.g. the rehabilitation of river arms, and the like).

5.2.2. Peak-power production

1. Preservation of the present state

The variant with preservation of the present state does not allow the production
continuous or peak-power.

2 At present, the market price of 1 MWh of about 60 euros, which at an annual production of 1,040 GWh
represents around 62.4 million euros a year (valid for Germany). The retail price for a households is about 250
million euros. In case of the use of the entire system for production of peak energy the cost of energy produced
during peak is overvalued by about 40-50 %. Even at continuous operation it is possible to ,store" the energy in
pumped storage hydroelectric plants and produce peak energy in these hydroelectric plants. Teh amount of
electricity produced with pumped storage power plants is about 75 % of the amount of energy consumed for
pumping. The energy ,stored" this way can be used during peak hours, or as an alternative production for the
wind and solar power plants.
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2. VITUKIBase-1

Similarly, the variant VITUKI Base -1 does not allow using the hydropotential for
production of base or peak-power.

3. Water level impoundment by a dam

The variant with water level impoundment by a dam, assuming the construction of
hydroelectric power plant at the location of the dam, allows in cooperation with the
Gabcikovo Hydropower Project the production of peak-power. The need and the extent of
peak-power operation, with the least impact on the natural environment, can be considered.
Even in case of continuous operation of the whole system of hydraulic structures, the peak-
power production is possible in cooperation with pumped storage power plants.

5.3. Impacts on economic development

5.3.1. Investments

The economic development of the region largely depends on the inflow of investments.
Investments are again dependent on infrastructure, which is represented mainly by transport
and energy networks.

1. Preservation of the present state

It is not possible to count on increased investments when preserving the present state.
The capacity of transport networks remains at the current level. The costs of maintaining the
navigation conditions and the Danube riverbed are only expenses. Great part of the available
funding is expended on the maintenance of the current (inadequate) navigation conditions.
The current navigation conditions do not trigger the need of supporting investments in the
development of navigational infrastructure. The present state in the side arms is an obstacle
to investment in tourism development.

2. VITUKIBase-1

The variant VITUKI Base - 1 represents certain investments on the Danube stretch
between Sap and Budapest, relating to the improvement of navigation conditions. Since the
invested resources do not generate income, the investments and maintenance costs
represent only expenses. Partial improvement of navigation conditions and their stabilization
for some time, however, in the opinion of the Slovak Party will not lead to significant change
in terms of the volume of goods transported. This will be henceforth hampered by restrictions
on some sections at lower flow rates, and also by obstacles in the navigability upstream and
downstream of the Danube stretch between Bratislava and Budapest. In addition, there will
be no pressure to solve these problematic sections. Certain investments can be expected in
connection with the rehabilitation of side arms, but also these investments, according to the
opinion of the Slovak Party, will be in a limited extent, since the established water level
regime will not be stable and decrease of surface and groundwater levels can occur.
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3. Water level impoundment by a dam

The variant with water level impoundment by a dam is an investment itself. The hydro-
potential in the location of dam construction can be used for electricity generation. The
income from sale of electricity can not only ensure the return of funds spent on hydroelectric
power plant, but also the return of other funds spent on improving the navigation conditions,
rehabilitation of side arms and the development of basic infrastructure. Significant
improvement and stabilization of the navigation conditions create good conditions for further
investments. From the long-term point of view the investment produces profit. Although the
increase of the volume of goods transported on water cannot be expected immediately, due
to the obstacles in the navigability upstream and downstream of the Danube stretch between
Bratislava and Budapest, it can be assumed that increase will occur in the near future. It
could be accelerated with legislation supporting the transfer of freight transport from road to
water. Rehabilitation of side arms will create conditions for investments supporting the local
development and increase of tourist attractiveness of the area.

5.3.2. Employment

1. Preservation of the present state

In terms of employment in case of preservation of the present state it is not possible to
expect any changes. Works on maintaining the navigation conditions and the maintenance of
the riverbed will be carried out in the existing extent.

2. VITUKI Base -1

In case of the variant VITUKI Base - 1 a slight increase in labour demand is possible to
expect for the time of implementation of the Danube riverbed adjustments and the
rehabilitation of side arms, but after completion of works the employment probably returns to
the initial level. Subsequent works on maintaining the established status will be carried out in
the existing extent. Slightly increased employment can remain in the event of smaller
investments in the development of local infrastructure and tourist attractions in relation with
the rehabilitation of side arms.

3. Water level impoundment by a dam

In case of water level impoundment by a dam, significant increase of employment can be
expected, particularly at the location of the dam construction. The employment will decrease
after completion of works, but it should remain on higher level in comparison with other
variants (employment-related to the operation and maintenance of the dam and power plant).
At the same time it is possible to count with an increase in employment in the settlements
along the flow, resulting from the induced investments into the development of local
infrastructure, development of tourist attractions, and the like. Similarly as in the previous
variant VITUKI Base - 1, increased employment can be expected in relation with the
rehabilitation of side arms. However, the likelihood of investments into the development of
local infrastructure and the tourist attractions is higher, compared to the variant VITUKI Base
- 1 due to significant and sustainable improvement of navigation conditions and the
permanent increase of water level in the main branch and side arms.
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5.3.3. Competitiveness

1. Preservation of the present state

The variant with preservation of the present state will have no impact on competitiveness.
The transport capacities and the opportunities to sale the local products will not change.

2. VITUKI Base -1

In case of the variant VITUKI Base - 1, the competitiveness could slightly increase in the
event of development of navigation infrastructure and ports along the river. The development
of local infrastructure and tourist attraction of the area, in relation to certain improvement of
navigation conditions and especially the rehabilitation of side arms, may contribute mainly to
increased sales of local products.

3. Water level impoundment by a dam

The variant with water level impoundment by a dam will ensure a permanent increase of
surface water level, and will greatly improve the navigation conditions. Taking into
consideration the assumed investments into the infrastructure and ports, rise in
competitiveness of the region can also be expected. Similarly as in the variant VITUKI Base -
1, it can be expected the development of local infrastructure and the tourist attractiveness of
the area along the main branch, as well as around the rehabilitated side arms. As a result of
local development, an increased sale of local products can also be expected. Implementation
of this variant brings many synergistic benefits.
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6. PROPOSED INTERVENTIONS AND MEASURES
IMPROVING THE ENVIRONMENTAL PERFORMANCE AND
SUSTAINABILITY

This chapter summarizes the proposals made by Hungarian Party in its material
concerning the variant VITUKI Base - 1, as well as the proposals amended by the Slovak
Party in the previous chapters of the Environmental Report (the number before the proposal
is the proposal number, the number of item is in brackets).

6.1. Proposed interventions and measures improving sustainability

1(2) The methods in order to assure, to improve and to maintain the conditions of sustainable inland
navigation are under elaboration for the Danube Basin. These methods should be used during
the realization process of the interventions improving navigability. The principle of precaution
should be considered, the interventions should be made gradually and should be divided into
short, pilot sections.

4 In the framework of the confirmation process of the proposed technical solutions the following
examinations shall be taken in accordance with the WFD criteria:
a) examinations to be undertaken for the qualification (for example revising as heavily modified
water body) of the water body (Art. 4.3. test),
b) the confirmation of moderate, less stringent environmental objectives (Art. 4.5. test)
c) the socio-economic and environmental feasibility of the planned technical solutions and
measures (Art. 4.7. test).

8 Long-term evolution of the river bed profile associated with measures should be studied
intensively using latest technologies, e.g. bed load transport models in order to establish a
sediment management plan. The ecological impact of measures should be evaluated by taking
into account relevant EU experiences.

9  The realization process of proposed interventions for the improvement of the parameters of the
waterway and for rehabilitation in the main branch and the side-arm system should be
harmonized with the construction works for the development of flood protection.

12 We propose the elaboration of special sustainability aspects for those habitats and ecosystems
with an outstanding natural value in order to conserve the diversity of the main river branch, the
side-arms and the islands. In these special sustainability aspects it should be emphasized that
the touristic and intensive recreational use of protected areas of natural importance and intensive
angling activities are not recommended.

13(2)The ecological monitoring system of the Danube section between Sap and Szob should be
broadened; the biological surveys are constrained to smaller areas and only for a few species at
the present. We propose to conduct a long-lasting monitoring survey in order to assure
traceability of the changes of the typical ecosystems and populations.

18 We propose that — considering the possible conflicts between navigation, land-use and
environmental protection and nature conservation — Local Monitoring Groups should be created
by the participation of experts and the civil organizations for the monitoring of the planning, the
realization and the operation process of the interventions.

19(1) The monitoring system should be elaborated in accordance with the requirements of the WFD,
and it is proposed to supplement this by including indicators on nature conservation, landscape
protection and environmental protection. In the elaboration of this monitoring system, the
obligations of international and national legal rules (for example Convention on Biological
Diversity Agreement, Habitats Directive, Birds Directive, Natura 2000, Ramsar Convention)
should also be taken into consideration.
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19(2)The Slovak Party proposes to realize the monitoring of environmental impacts on the Danube
stretch between Sap and Budapest in the extent of monitoring according to the
Intergovernmental Agreement of 1995. It is possible to adjust the extent of monitoring according
to the specifics of the given stretch Danube.

20 In the event of any variant it is necessary to conduct an assessment of carrying capacity of the
area in terms of planned activities (water sports, tourism, fishing, recreation, etc.), in order to
respect the principles of sustainable development.

6.2. Proposed interventions and measures on reducin g the possible impacts

3 In the course of the authorization process of the local plans for land use and the environmental
authorization of touristic and infrastructural developments the following aspects should be taken
into consideration:

a) the manifestation of the ecological self-regulating mechanisms should be considered.
b) in the course of forestation the native species should be preferred, and the existing natural
forests and woodland should be protected.

5(1) In order to estimate the impacts on the subsurface drinking water sources complex hydraulic and
biochemical processes should be examined both above and beneath the surface. For this
process in situ examinations and the use of mathematical models are needed, which should be
conducted during the planning process. The results of the examinations and the measures taken
for the protection against possible negative impacts or for reducing them should be detailed in
the environmental authorization process.

7 Prior to the environmental permitting procedures of the proposed interventions the following
aspect should be taken into consideration:
(a) Are the proposed interventions for the improvement of navigability in compliance with the
requirements of Paragraphs 3., 7., 8 and 9 of Article 4 of the Water Framework Directive and
the Paragraph 3 and 4 of Article 6 of the Habitats Directive in ecological aspects?

(b) What complex and permanent future impacts should to be considered as a result of the
proposed interventions for the improvement of navigability in the present ecological status of
the Hungarian Danube section?

13(1)In the course of the interventions, the water-related status of the flora and the fauna should be
conserved, or their ecological value should be improved. The expansion of terrestrial ecosystem
types, the reduction of biodiversity and the increase of the invasive species should be avoided.

14 In the course of the environmental authorization process of the proposed interventions, it should
be required that the interventions and measures for improving the navigability should be realized
in parallel to the interventions related to the prevention, dissolving or the decreasing of the
adverse ecological impacts of the proposed interventions.

15(1) The infrastructure for the treatment of the communal waste and the dangerous waste originating
from navigation sources should be determined; the control of the authorities concerned should be
intensified. These aspects should be taken into consideration in the environmental permission
procedures of ports.

15(2)In order to decrease the microbiological contaminations, the sewage system should be
developed in the settlements situated along the riverbanks.

15(3)In case of dredging in the main riverbed and in side arms it is necessary to carry out detailed
modelling of surface and ground water flow before the implementation of interventions.

16(1)In areas with significant landscape values, those touristic developments should be preferred,
which takes the landscape protection aspects into consideration.

16(2)In case of variant with water level impoundment it is necessary to embed sensitively the objects
into the landscape, in order to mitigate its disruptive impact as much as possible. With the
appropriate development of infrastructure it is necessary to increase the tourist attractiveness of
the surroundings (pedestrian malls, bridge connection between the banks of the Danube, etc.).

17 The following priorities should be taken into consideration during the planning and authorization
process of the developments in the area of the side-arms and their neighbouring vicinities:
(a) Establishing local marketing possibilities for locally produced products
(b) Preferring eco-tourism instead of mass tourism
(c) Supporting services demonstrating landscape values and cultural heritage
(d) Development of a bicycle route system.
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The proposed procedures and measures to mitigate the potential impacts must be based
on the previous long-term negative trend and the definition of the target state. Future impacts
must be considered not only as negative but also positive. Besides this it is also necessary to
consider the positive effects of the proposed measures and water management possibilities.

6.3. Proposed interventions and measures to alignt  he variants with other

strategic documents

1(1) The interventions proposing the improvement of the navigability of the Danube should be
harmonized in the framework of international and European agreements.

2 The present and future demand for waterway transport should be evaluated at national and
international level, the impacts of waterway transport on employment, competitiveness and
regional cohesion processes should be explored. These investigations should be extended for
other transport methods, as well.

10 The use of a life-cycle approach is suggested for those examinations, the objective of which is to
explore the impacts of the change from railway to waterway transport, on the emissions of air
pollutants (generated in areas outside the waterway).

11 The impacts of climate change
a) on the navigability of the Danube,
b) on the touristic utilization of the side-arms, and
c¢) on the ecological status of the Danube,
d) on the shoreline country

should be examined.
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7. SUBSTANTIATION OF CONSIDERED VARIANTS AND THE
DESCRIPTION OF EVALUATION

7.1. Selection of considered variants

The main objective of strategic environmental assessment is to evaluate variants of
interventions and measures for the improvement of n avigability of the Danube stretch
between Sap and Budapest and technical solution for the rehabilitation of side arms. The
Hungarian Party in its document assessed three variants, which should lead to an
improvement of navigability. (,VITUKI Base - 1", \VITUKI Base - 2", ,Realignment of the
navigation channel"). The Slovak Party its proposals aimed at assessing the current
situation, one of the variants proposed by the Hungarian Party, and the solution according to
the original Gabd&ikovo - Nagymaros Hydropower Project.

The first variant of the Hungarian Party = named ,VITUKI Base - 1" is trying to improve
the parameters of the waterway by dredging, building spur-dykes and guiding walls, and by
addition or reduction of spur-dykes. This variant would guarantee the navigability of vessels
with draught of 2.50 m, and with a waterway width of 120-150 m.

The second variant of the Hungarian Party = named ,VITUKI Base - 2" seeks to improve
the parameters of the waterway in the same way as the variant ,VITUKI Base - 1", but in
addition it wants to prevent the future deepening of the riverbed with planned refilling of
gravel. This variant should also ensure the navigability of vessels with draught of 2.50 m, and
with a waterway width of 120-150 m.

The third variant of the Hungarian Party named ,Realignment of the navigation
channel" aims to improve the parameters of the waterway by dredging, newly set up and
corrected waterway, and by narrowing of the waterway by buoys. This variant should
guarantee the traffic of ships with draught of 2.50 m, and with a waterway width of 100-
150 m.

The first variant of the Slovak Party is ,Preservation of the present state". In this
variant it should be emphasized, that it does not solve the current problems of navigation on
this stretch of the Danube, or the possible revitalization of arms. It counts on minimal
interventions and technical measures necessary to mitigate the current negative
development of the riverbed and to ensure safe navigation conditions.

The second variant of the Slovak Party s identical to the first variant of the Hungarian
Party ,VITUKI Base - 1", but his assessment takes into account the views of the Slovak
Party.

The third variant of the Slovak Party = named ,Water level impoundment by a dam" is a
variant, which solves the improvement of the parameters of the waterway with an
impoundment of water level by a dam. The basic source of this variant is the project of
Nagymaros hydraulic structure. This variant should guarantee the traffic of ships with draught
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of 3.50 m, and with a waterway width of 150-200 m. In addition, this variant counts on
synergistic elements: improvement of the parameters of the waterway, electricity production,
infrastructure development, increase of groundwater levels, benefits to the natural
environment.

According to the opinion of the Slovak Party, the assessments of the first and third Slovak
variant are the essential prerequisite for the acceptance of responsible decisions on technical
interventions in this stretch of the Danube. Elaboration of the assessment have to provide
an overview of positive and negative impacts of par ticular variants with respect to all
objectives of the 1977 Treaty, as they were confirm  ed by the ICJ judgment from 1997.

7.2. Methodology of the assessment

7.2.1. Impact assessment of proposed variants according to the Hungarian Party

Methods of the assessment according to the Hungarian Party ,are based on the GRDP
Handbook® and provide an evaluation-analysis framework able to explore the direct and
indirect impacts of the planned measures on the environment, the possible environmental
changes derived from these impacts, the characteristics and extent of the impacts and the
possible ways of preventing or reducing the harmful impacts or damages. The methodology
of evaluation is based on the formerly developed® and applied® approach that measures
planned for the implementation of the Judgement of the International Court of Justice at The
Hague shall be evaluated in a uniform evaluation scheme for enviro nmental
performance and sustainability.  In the elaboration of the methodology of this assessment,
the international SEA documents on water resources management and development are

also taken into consideration®."

The environmental performance and sustainability of the proposed interventions and
measures are examined through the following methods:

% Handbook on SEA for Cohesion Policy 2007-2013, Greening Regional Development Programmes Network
February 2006, Exeter, UK

81 Palvolgyi T., Tombacz E. (2004) Methodology for the Strategic Environmental Assessment for Regional
Development. National Society of Conservationists, Budapest,

Fleischer T., Szlavik J., Baranyi R., Branner F., Nagypal N., Fiile M., Kési K. Palvélgyi T., Princz-Jakovits T.,
Szlavik P. (2005) Strategic Environmental Assessment of the Hungarian Transport Policy.
Kozlekedéstudomanyi Szemle LV. évfolyam 2. szam, 47-55

82 Strategic Environmental Assessment of the New Hungary Rural Development Strategy and Plan
PriceWaterhouseCoopers Kft. and Env-in-Cent Ltd. 2006,

Strategic Environmental Assessment of the Fisheries Operational Programme. Env-in-Cent Ltd. 2007

Strategic Environmental Assessment of the Development Strategy and Plan of the Balaton Region. VATI Plc.
and Env-in-Cent Ltd. 2008
Strategic Environmental Assessment of the Regional Operational Programmes. VATI Plc. és Env-in-Cent Ltsd
2008

% Strategic Environmental Assessment Draft Practical Guidance for Practitioners on How to Take Account of
Water, SNIFFER (on behalf of the Environment and Heritage Service and the Scottish Environment Protection
Agency, 2008,
Strategic Environmental Assessment and Integrated Water Resources Management and Development
Economic and Sector Work Environment Department World Bank, 2007
Strategic Environmental Assessment and Climate Change: Guidance for Practitioners, 2007, UK Climate
Change Programme
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1. The aspects of the evaluation of environmental performance and sustainability (see
below) were determined based on the relevant environmental policy documents®, which
are suitable for the evaluation of the proposed interventions and measures in connection
with the improvement of navigability and the ecological development of the side-arms.
This set of objectives takes not only the environmental priorities of prevention, re-cycling
(re-use) and disposal into account, but also the relevant natural, social and economic
aspects of sustainable development.

2. The proposed interventions and measures (see Chapter 3) were compared to the
environmental performance and sustainability aspects by a collective evaluation of the
experts, where the environmental performance of each measure was characterized by
values between -2 and +2.

2 points | when the proposed interventions and measures promote the fulfilment of the
objective in a definite, direct, and significant way
1 point | when the proposed interventions and measures promote the fulfilment of the
objective in an indirect and non-significant way
0 point | when the proposed interventions and measures promote the fulfilment of the
objective in a neutral way
NR | when the proposed interventions and measures are not related to the fulfilment
of the objective

? | when the impacts of the proposed interventions and measures cannot be judged
PR | “possible risk”, when the indirect impacts of the proposed interventions and
measures mean environmental or ecological risk for the fulfilment of the
objective
-1 point | when the proposed interventions and measures mean a non-significant or
indirect risk for the fulfilment of the objective
-2 points | when the proposed interventions and measures mean a definite, direct and
significant risk for the fulfilment of the objective

3. The Hungarian Party states ,that this evaluation method does not serve as a general
judgement on the environmental performance of the different measures. It — complying
with the proposal-formulating features of the SEA — draws attention with its negative
values to those environmental aspects, where the environmental aspects of the proposed
interventions and measures should be represented in a more definite way (for example in
the case of technical plans of construction, documents of environmental authorization
etc.). Namely, these methods do not seek to place the priorities a  nd objectives into
the dimension of ‘environment friendly — environmen t damaging’, rather it shall be
used as a planning tool for decision making at strategic level, and would aim to
provide clear guidelines for integrating the environmental and sustainability aspects into
the different interventions. The scientific examinations based on objective indicators,
monitoring and modelling methods cannot be replaced by the evaluation of
environmental performance and sustainability, but they can attract attention to the
importance of different analyses and areas of research.

The Slovak Party has given its view on the way of the assessment of particular variants in
Chapter 2 of this Environmental Report and in the background paper entitled ,Position of the
Slovak Party on the process of Strategic Environmental Assessment regarding the Danube
section between Sap and Budapest." However, it has tried to evaluate its variants based on
criteria proposed by the Hungarian Party. Evaluation results are shown below.

% National Environmental Programme Il and Ill., National Regional Development Policy Concept, National Waste
Management Plan, National Sustainable Development Strategy, National Climate Change Strategy
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7.2.2. Evaluation criteria of environmental performance and sustainability proposed by the
Hungarian Party

1) The relations between the proposed interventions and measures and the improvement of the
navigability and the general objectives of regional sustainability

S1 PROMOTING THE MARKETING OF THE REGIONAL PRODUCTS IN LOCAL AND
INTERNATIONAL MARKETS
It should promote the development of local small and medium enterprises , the marketing
possibilities of the Hungarian products , the improvement of the competitiveness at local and
international markets and the improvement of the use of Hungarian raw materials.

S2 ENSURING THE CONSERVATION OF THE LOCAL POPULATION OF THE REGION
It should promote the local employment and the touristic features and appeal of the region

S3 ENSURING THE SOCIAL COHESION AND THE IMPROVEMENT OF THE DIFFERENTLY
DEVELOPED RURAL AREAS OF THE DANUBE REGION
It should contribute to the improvement of the living circumstances of the rura | population of
the Danube region , action aimed at relieving poverty and the betterment of socially
disadvantaged groups

S4 CONTRIBUTION TO THE MODERNIZATION OF THE INFRASTRUCTURE OF NAVIGATION
It should contribute to the modernization of vehicles, the establishment and mo dernization of
harbours and logistics centres  and to promote the change of transportation methods
(modal split)

S5 CONTRIBUTION TO THE ADAPTATION TO CLIMATE CHANGE
It should contribute to reducing the risks of extreme weather events (for example floods and
storms) regarding both ecological (side-arms) and navigability aspects

S6 REDUCING THE WATERWAY TRANSPORTATION COSTS

S7 MINIMIZING THE SOCIAL (EXTERNAL) COSTS OF THE PROPOSED INTERVENTIONS

S8 MINIMIZING THE CROSS-CONTAMINATION BETWEEN DIFFERENT ENVIRONMENTAL
SYSTEMS
The proposed interventions and measures should not injure the values and interests of other
communities (i.e. the neighbouring regions of the affected Danube section); they should not lead
to an increase in territorial differences.

2. The impacts of the proposed interventions and me  asures and the improvement of the
navigability on the environment and nature

AIR

E1 IMPROVING THE CONDITIONS OF NAVIGABILITY MAY DECREASE THE LOCAL AIR
POLLUTION AND NOISE POLLUTION
local impacts of waterway traffic (CO, NOx and PM10 emissions) on the local state of air quality
and noise burden

E2 IMPROVING THE CONDITIONS OF NAVIGABILITY MAY DECREASE THE REGIONAL AIR
POLLUTION
impacts of waterway traffic as a change of transportation methods (modal split) on the emissions
of road transporting vehicles (CO, NOx and PM10 emissions)

E3 IMPROVING THE CONDITIONS OF NAVIGABILITY MAY DECREASE THE EMISSION OF
GREENHOUSE GASES
impacts of waterway traffic as a change of transportation methods (modal split) on the emissions
of road transporting vehicles (CO2 and CH4 emissions)

SURFACE AND GROUNDWATER, RIVER BED, SOIL

E4 CONTRIBUTION TO THE PROTECTION OF THE QUALITY AND QUANTITY OF SURFACE
WATERS
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ES

E6

E7

E8

E9

E10

E1ll

E12

E13

CONTRIBUTION TO THE PROTECTION OF THE QUALITY AND QUANTITY OF
GROUNDWATER (SUBSURFACE DRINKING WATER SOURCES)

impacts on the bank-filtered wells, on the protection of the aquifers and on the yield of river side
wells

WILL NOT INCREASE EROSION PROCESSES

dredging of river beds contributes to the surfacing process of the local erosion bases (ledges),
thus deepening can start a new realignment process in the previous section

FAVOURABLE IMPACTS ON RIVERBED STABILITY
the buildings and constructions by the river-banks and the structure of the curves of the
connected sections should be protected; the durability of the facilities should be improved

IMPROVING THE PREVENTION OF HAVARIA-TYPE DISASTERS AFFECTING WATER
QUALITY

improving the fairway attenuates the risk of havaries

IMPROVING THE LOCAL WATER MANAGEMENT PROCESSES

for example, protection against inland waters, water supply, irrigation, etc. Presumably, the
proposed interventions and measures will not have significant impacts on the protection against
inland waters, water replacement or irrigation.

IMPROVING THE FLOOD-PREVENTION AND TRANSPORTING THE ICE
receiving the flood waves and transporting the ice and bed load

PREVENTING THE DEPRESSION OF GROUNDWATER LEVEL
depression of groundwater level, the drying process and the separation of side-arms as a result
of riverbed erosion

PREVENTING THE INCREASE OF WASTE DISPOSAL EFFECTED BY NAVIGATION
for example, refuse oil, non-dangerous industrial waste, communal waste of harbours

PREVENTING RIVERBED EROSION RESULTING FROM SHIP PROPELLERS

The water is accelerated during the operation of the propeller. The acceleration increases by the
decrease of the distance between the riverbed and the ship’s keel. The movement of bed load is
increased by the acceleration of the water.

ENVIRONMENT, FLORA AND FAUNA, LANDSCAPE

El4

E15

E16

E17

E18

IMPROVING THE CONDITION OF WETLAND HABITATS AND THE PROTECTION AND
CONSERVATION OF BIODIVERSITY

Impacts on the protection and conservation of the natural conditions in aquatic ecosystems and
wetland and overland habitats connected directly to aquatic ecosystems; conservation and
improvement of biodiversity at community or local level

MINIMIZING THE SPATIAL AND TEMPORAL NEGATIVE IMPACTS OF ANTHROPOGENIC
ORIGIN ON THE AQUATIC ECOLOGICAL SYSTEMS AND WETLAND HABITATS

CONTRIBUTION TO THE PROTECTION AND CONSERVATION OF PROMINENT
BOTANICAL AND ZOOLOGICAL VALUES AND FORESTS

Impacts on the presence and endangerment of protected, habitat-specific botanical and
zoological values in the side-arms, islands and flood-plains

CONTRIBUTION TO THE PROTECTION AND CONSERVATION OF PROMINENT
ICHTHYOLOGICAL VALUES

IMPROVING THE PROTECTION AND CONSERVATION OF LANDSCAPE VALUES AND
LIVING HABITAT STRUCTURES

The protection and conservation of the landscape impacts of the river in the natural and built
environment, the natural and landscape values
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7.2.3. Impact assessment tables of proposed variants according to the Hungarian Party

Table 7.1. Environmental evaluation matrix of the planned measures
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PRI EREE= manl o 1ol o [o| o |1|o|1]| o] o|2|PrR[2| 2 |PR| 0| 0] 0
channel
:rldmi PR [NR| PR | 1 1 [NR|{NR | NR |[NR|NR |[PR|PR|[NR 1 PR 1 2 1
\Water level impoundment main
by a dam channel 2 1 1 1 1 2 | 2 1 1 1 2 |PR| 1 1 PR 1 PR 1
:rldmi PR [NR| PR | 2 2 INR[NR|NR| 1 [NR]| 2 |PR|NR 2 PR 2 2 2

Note.: The Slovak Party also performed the evaluation for the variant VITUKI Base - 1, and its evaluation differs from the evaluation of the Hungarian
Party in most of the criteria. In the same way the expected impacts of particular variants in case of side arms were evaluated. The above
evaluation should serve as a basis for realization of joint assessment based on mutually agreed criteria. In a similar way it also applies to the
table of evaluation matrix of sustainability, but there is bigger concordance in the evaluation.
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Table 7.2. Sustainability evaluation matrix of the planned measures

Criteria of sustainability assessment
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Variant VITUKI Base - 1 main 1 NR NR 1 5 1 ) NR
channel
\Variant VITUKI Base - 2 main 1 NR NR 1 > 1 2 NR
channel
Varl'ant',,Reallgnmg'nt of the main 1 NR NR 1 " 1 > NR
navigation channel channel
Side arms side - \r 1 1 1 1 NR ? NR
(rehabilitation measures) arms
Preservation of the present state main 0 1 NR 1 1 1 D NR
channel
Sl NR NR NR -1 -1 NR -1 NR
arms
VITUKI Base - 1 main 0 1 NR 1 0 0 D NR
channel
SIEE 1 NR 1 1 0 NR ? NR
arms
\Water level impoundment by a dam main 1 1 NR > > > > NR
channel
St 1 1 1 1 2 NR 2 NR
arms
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7.2.4. Impact assessment of proposed variants according to the Slovak Party

The Slovak Party in the assessment of variants started from the objectives of the 1977 Treaty
in force, as they were confirmed by the International Court of Justice, and the pursuit of synergistic,
comprehensive and integrated solution of problems together with a prudent and rational use of
natural resources. In addition to the criteria of environmental impact and sustainability the
assessment provides an overview of positive and negative impacts of particular solutions in
relation to the transportation, infrastructure, economics (costs/benefits), public health, and so like.

The main tool of restoration measures, preservation ecosystems, immediate action against
climate change and the main instrument of positive or negative impact on the ecosystem is the
water regime management. In addition, the water regime management is a precondition for
preparation of functional inundation, side arms, self-cleaning processes in water, flood protection,
energetics, transportation, hygienic protection, etc.

The Slovak Party is of the opinion that the implementation of measures should allow:

- ensuring the flood protection of the area,

- ensuring of navigation conditions according to the requirements of the Danube
Commission,

- improvement and stabilization of the riverbed status,

- increasing of surface and ground water levels

- preservation or improvement of surface and ground water quality,

- preservation or improvement of the status of habitats, protected areas and areas of the
NATURA 2000 network,

- utilization of the hydropotential for electricity production,

- taking measures against climate change,

- preservation or improvement of water regime in relation to the land-use,

- preservation or improvement of the quality and safety of the environment,

- improvement of conditions for social and economic development of the area,

- renewing and utilization of natural resources,

- improvement of the status of side arms,

- ensuring the conditions for development of infrastructure, tourism and recreation.

Considered impacts of assessed variants were evaluated by a collective assessment of
experts. The individual impacts were characterized by scoring in the range from -2 to +2.

2 points | proposed interventions and measures improve the current situation or
support the achievement of the goal clearly, directly and significantly
1 point | proposed interventions and measures improve the current situation or
support the achievement of the goal indirectly and insignificantly

0 point | when the proposed interventions and measures affect the current
situation or support the achievement in a neutral way

-1 point | proposed interventions and measures represent insignificant worsening
of the current status or low risk for achievement of the goal

-2 points | proposed interventions and measures represent clear, direct and
significant worsening of the current status or high risk for achievement
of the goal
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Contrary to the assessment according to the Hungarian Party, the scoring is expressed
numerically only, that it can be numerically evaluated. Based on the proposed scoring the Slovak
Party attempted to evaluate the criteria proposed by the Hungarian Party. Values of ,NR" and ,?"
were replaced by ,,0" and the value ,PR" with value of ,-1".

The Slovak Party in this evaluation used the same weight for each criterion. The Slovak Party,
however, considers it necessary to agree on various criteria, as well as their weight with Hungarian
experts.

7.2.5. Evaluation criteria of environmental performance and sustainability proposed by the Slovak
Party

1) Direct and indirect environmental impacts of pro posed interventions and measures on
the status of surface and ground waters

impacts on ecological and chemical status of surface waters

impacts on level of surface waters

impacts on the surface water level fluctuation

impacts on surface water flow velocity

impacts on the riverbed condition

impacts on the status of flood protection

impacts on formation and discharge of ice

impacts on the status of ground waters

impacts on the status of habitats connected to surface waters

2) Direct and indirect environmental impacts of pro posed interventions and measures on
other environmental elements and environmental syst ems

impacts on air quality

impacts related to climate change

impacts on conditions of areas under environmental protection and areas of the Natura
2000 network

impact on forests

impacts on biodiversity

impacts on the conditions of human health and the quality of life

impacts on the landscape, on its carrying capacity, the natural and cultural landscape
resources and landscape values

impacts on the land-use and spatial structure

impacts on the quality of the environment and the safety of the environment at settlement
level

- sustainability impacts (impacts on the sustainable social and economic conditions at
regional level)

- impacts on the renewal and the spatial use of natural resources

- promotion of environmental consciousness and the principles of sustainable life style
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3) Other significant impacts of proposed interventi ons and measures

impacts on navigation

impacts on the Vah waterway

impacts on electricity production

impacts on peak-power production

impacts on investments

impacts on employment

impacts on competitiveness

WORKING MATERIAL 163



DRAFT ENVIRONMENTAL REPORT FOR THE DISCUSSION BETVHR THE SLOVAK AND THE HUNGARIAN PARTY

7.2.5. Impact assessment tables of proposed variants according to the Slovak Party

Table 7.3. Impact assessment of proposed variants b

y sections according to th

e Slovak Party

Variant Preservation of the present state VITUKI Base - 1 Water level impoundment by dam
Danube section Sap- Klizska Nema-| Kravany- Sap- Klizska Nema-| Kravany- Sap- Klizska Nema-| Kravany-

] } Klizska Nema| Kravany n/D | mouth of Ipel | Klizska Nemé&| Kravany n/D | mouth of Ipel |Klizska Nem& | Kravany n/D | mouth of Ipel

considered Impacts 1811-1791 1791-1740 1740-1708 1811-1791 1791-1740 1740-1708 1811-1791 1791-1740 1740-1708

Direct and indirect environmental impacts of propos ed interventions and measures on the status of surf ace and ground waters

impacts on ecological and chemical 0 0 0 1 1 0 0 0 1

status of surface waters

impacts on level of surface waters -2 -1 0 -2 -1 0 -1 2 2

|mpact§ on the surface water level 0 0 0 0 0 0 0 1 2

fluctuation

|mpa(;ts on surface water flow 0 0 0 0 0 0 0 1 2

velocity

impacts on the riverbed condition -2 -1 0 -2 -1 0 1 2 2

mpact_s on the status of flood 1 0 0 0 0 0 > 1 1

protection

|mpacts on formation and discharge 0 0 0 0 0 0 0 0 1

of ice

impacts on the status of groundwater -2 -1 0 -2 -1 0 2 2 2

impacts on the status of habitats 1 1 0 1 1 0 1 2 1

connected to surface waters

Direct and indirect environmental impacts of propos ed interventions and measures on other environmenta | elements and envirosystems

impacts on air quality 0 0 0 0 0 0 0 1 1

impacts related to climate change -1 -1 -1 -1 -1 -1 0 1 1

impacts on conditions of areas under

environmental protection and areas -2 -1 0 -2 -1 0 2 2 2

of the Natura 2000 network

impact on forests -2 -1 0 -2 -1 0 2

impacts on biodiversity =l -1 0 =l =l 0 1
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Variant Preservation of the present state VITUKI Base - 1 Water level impoundment by dam
Danube section Sap- Klizska Nema-| Kravany- Sap- Klizska Nema-| Kravany- Sap- Klizska Nema-| Kravany-

) ) Klizska Nema| Kravany n/D | mouth of Ipel |Klizska Neméa| Kravany n/D | mouth of Ipel |Klizska Nema | Kravany n/D | mouth of Ipel

considered Impacts 1811-1791 1791-1740 1740-1708 1811-1791 1791-1740 1740-1708 1811-1791 1791-1740 1740-1708

impacts on the conditions of human

health and the quality of life 0 0 0 0 0 0 0 1 1

impacts on the landscape, on its

carrying capacity, the natural and 0 0 0 0 0 0 0 1 1

cultural landscape resources and

landscape values

impacts on the land-use and spatial 0 0 0 0 0 0 0 1 1

structure

impacts on the quality of the

environment and the safety of the -1 0 0 -1 0 0 1 1 1

environment at settlement level

sustainability impacts (impacts on

the sustainable social and economic 0 0 0 0 0 0 0 1 1

conditions at regional level)

|mpa_1cts on the renewal and the 1 0 0 0 0 0 0 1 1

spatial use of natural resources

promotion of environmental

consciousness and the principles of 0 0 0 0 0 0 0 0 0

sustainable life style

Other significant impacts of proposed interventions and measures

impacts on navigation -2 -2 -2 -1 -1 -1 2 2 2

impacts on the Vah waterway -2 -2 -2 -2 -2 -2 2 2 2

production of electricity -2 -2 -2 -2 -2 -2 2 2 2

peak-power production -2 -2 -2 -2 -2 -2 1 1 1

investments 0 0 0 0 1 1 0 1 2

employment 0 0 0 0 0 0 0 1 1

competitiveness 0 0 0 0 0 0 0 1 1
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7.2.6. Impact assessment tables of all variants proposed by the Hungarian and Slovak Party

Table 7.4. Impact assessment of all proposed varian

ts

Considered variants

Variants according to Hungarian Party

Variants according to Slovak Party

VITUKI VITUKI |Realignment of| Side arms| Present VITUKI Water level
Base-1 Base-2 | the navigation state Base-1 | impoundment
channel by a dam
Evaluation criteria of environmental performance an d sustainability proposed by the Hungarian Party
Improving the conditions of navigability may decrease the local -1 -1 -1 -1 -1 0 2
air pollution and noise pollution
@ [Improving the conditions of navigability may decrease the 0 0 0 0 -1 0 1
< |regional air pollution
Improving the conditions of navigability may decrease the 1 1 1 -1 -1 0 1
emission of greenhouse gases
Contribution to the protection of the quality and quantity of 0 0 0 2 -1 0 1
e surface waters
E Contribution to the protection of the quality and quantity of -1 -1 -1 0 -1 0 1
<§f groundwater (drinking water bases)
A — |Will not increase erosion processes 0 0 0 -1 -1 2
z N - -
8 8 Favourable impacts on river-bed stability 2 0 0 -2 0 2
o ah Improving the prevention of havaria-type disasters affecting 0 0 0 -1 =l
g g water quality
<Zt g Improving the local water management processes 0 0 0 0 -1 0 1
(Uj @ |Improving the flood-prevention and transporting the ice 1 1 1 0 -2 0 1
E Preventing the depression of groundwater level 0 0 0 0 -1 -1 2
% Preventing the increase of waste disposal effected by -1 -1 -1 -1 0 -1 -1
& navigation
Preventing river-bed erosion resulting from agitated water -1 -1 -1 0 -1 -1 0
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Considered variants

Variants according to Hungarian Party

Variants according to Slovak Party

environmental systems

VITUKI VITUKI |Realignment of|Side arms| Present VITUKI Water level
Base-1 Base-2 | the navigation state Base-1 | impoundment
channel by a dam
Improving the condition of wetland habitats and the protection -1 -2 0 2 -1 -1 1
and conservation of biodiversity
< - Minimizing the spatial and temporal negative impacts of -1 -2 0 1 -1 -1 -1
% ELE anthropogenic origin on the aquatic ecological systems
E 8 Contribution to the protection and conservation of prominent 0 -1 0 1 -1 0 1
é’ % botanical and zoological values and forests
9 < [Contribution to the protection and conservation of prominent -1 -1 0 2 -1 0 -1
T ichthyologic values
Improving the protection and conservation of landscape values -1 -1 0 1 0 0 2
and living habitat structures
Promoting the marketing of the regional products in local and 1 1 1 0 0 0 1
international markets
Ensuring the conservation of the local population of the region 0 0 0 -1 1 1
s |Ensuring the social cohesion and the improvement of the 0 0 0 0 0 0
'5 differently developed rural areas of the Danube area
@ Contribution to the modernisation of the infrastructure of 1 1 1 1 -1 1 2
Z |navigation
,f Contribution to the adaptation to climate change 0 0 0 1 -1 0 2
n
8 Reducing the waterway transportation costs 1 1 1 0 -1 0 2
Minimizing the social (external) costs of the proposed 2 2 2 0 -2 -2 2
interventions
minimizing the cross-contamination between different 0 0 0 0 0 0 0

WORKING MATERIAL

167




DRAFT ENVIRONMENTAL REPORT FOR THE DISCUSSION BETVHR THE SLOVAK AND THE HUNGARIAN PARTY

Considered variants

Variants according to Hungarian Party

Variants according to Slovak Party

VITUKI VITUKI |Realignment of| Side arms| Present VITUKI Water level
Base-1 Base-2 | the navigation state Base-1 | impoundment
channel by a dam
Evaluation criteria of environmental performance an d sustainability proposed by the Slovak Party
» |impacts on ecological and chemical status of surface waters 0 0 0 2 0 - 0
E % impacts on level of surface waters -1 -1 -1 0 -1 - 2
% E impacts on the surface water level fluctuation 0 0 0 0 - -1
g § impacts on surface water flow velocity 0 0 0 0 0 - -1
ﬁ & |impacts on the riverbed condition -1 -1 0 0 -2 - 2
8 ;% impacts on the status of flood protection 1 1 1 0 -1 - 2
§ § impacts on formation and discharge of ice 0 0 0 0 - 0
£ 5 |impacts on the status of groundwater -1 -1 -1 0 -1 - 2
(%]
impacts on the status of habitats connected to surface waters -1 -2 0 2 -1 - 1
impacts on air quality 0 0 0 0 - 1
. impacts related to climate change -1 -1 -1 1 -1 - 1
g impacts on conditions of areas under environmental protection -1 -1 -1 1 -1 - 1
o and areas of the Natura 2000network
:]E, impact on forests -1 -1 0 1 -1 - 1
6 0]
= 5 impacts on biodiversity -1 -2 0 2 -1 - 1
S % impacts on conditions of human health and the quality of life 0 0 0 1 0 = 1
% 8 |impacts on the landscape, on its carrying capacity, the natural 0 0 1 0 - 1
= é and cultural landscape resources and landscape values
c
® § limpacts on the land-use and spatial structure 0 0 0 1 0 - 1
o .=
>
% S [impacts on the quality of the environment and the safety of the 0 0 0 1 -1 - 1
S environment at settlement level
g sustainability impacts (impacts on the sustainable social and 0 0 0 1 0 - 1
o economic conditions at regional level)
E impacts on the renewal and the spatial use of natural resources 0 0 0 1 0 - 1
promotion of environmental consciousness 0 0 0 0 0 - 0
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Considered variants

Variants according to Hungarian Party

Variants according to Slovak Party

VITUKI VITUKI |Realignment of|Side arms| Present VITUKI Water level
Base-1 Base-2 | the navigation state Base-1 | impoundment
channel by a dam
impacts on navigation 0 0 0 0 -1 - 2
= impacts on the Vah waterway -2 -2 -2 0 -2 - 2
:fé @ |production of electricity 0 0 0 0 0 - 2
Q
g 8 |peak-power production 0 0 0 0 0 - 1
E £ linvestments 1 0 0 1 0 - 2
e} employment 0 0 0 1 0 - 1
competitiveness 0 0 0 0 0 - 1
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7.3. The overall evauation of proposed variants

The main objective of all proposed variants, except the variant with preservation of the
present state, is the improvement of navigation conditions in the Danube stretch between
Sap and Budapest. The variant with preservation of the present state serves for comparison
of proposed variants with the so-called alternative of ,doing nothing”, in which only the
necessary works on riverbed and fairway maintenance are carried out.

The Hungarian Party based its three variants on traditional methods of river regulation,
i.e. works mainly consist of dredging the riverbed and constructing of cross and longitudinal
guiding structures. A special part of all three variants is the rehabilitation of side arms. The
goal of the rehabilitation of side arms is to remove the waste deposits or thick siltation of fine-
grained sediments with high share of organic matter, and the re-opening of arms and
restoration of flow. All three variants, however, can be realized without works on
rehabilitation of side arms, since the works carried out, as also stated the Hungarian Party,
will have minimal effect on water level in the main riverbed, i.e. the water level will remain at
current level.

According to the opinion of the Slovak Party, the durability of works carried out is also
guestionable, it may vary in particular variants, and in addition the Hungarian Party states the
necessity to carry out regular maintenance of the riverbed. Since the implementation of
variants will not result in an increase of water level in the river, the opening of branches may
again lead to a water level decrease and thus to further works aiming the concentration of
the water in the fairway.

As the biggest disadvantage of variants proposed by the Hungarian Party, the Slovak
Party considers the fact, that the works carried out basically do not eliminate the obstacles
hampering the undisturbed navigation, so the lack of depth and width of the fairway in some
sections and the limitation of navigation during the year due to low flow rates.

The variant proposed by the Slovak Party, based on the Joint Contractual Plan,
eliminates the disadvantages resulting from the lack of depth and width of the fairway by a
significant increase of water level in the river. At the same time it provides year-round
navigation also in case of low flow rates. The relative disadvantage of this variant is, that the
works related to the rehabilitation of side arms must be carried out before putting the variant
into operation. Contrary to the previous three variants, the variant with water level
impoundment cannot be implemented without cleaning and adjustment of side arms. The
advantage is that the arms need not be deepen in order to restore the flow in them, and their
re-connection with the main stream is guaranteed at any flow rates.

A certain disadvantage of the variant with water level impoundment by a dam is the fact,
that flooding of some islands in the lower section, that were created over the past decades
and currently are covered with relatively intact forests, will likely occur. On the other hand,
the increased water level will ensure the revitalization of wetland and hygrophilous habitats
along the impounded section.
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Based on impact assessment according to Table 7.3 and 7.4 it can be stated the

following:

- According to the criteria proposed by the Hungarian Party and after the modification of
values as mentioned in section 7.2.4, as the most advantageous variant seems to be
the variant with water level impoundment by a dam. As the second variant in the
ranking is the variant with ,Realignment of the navigation channel". Even in the variant
VITUKI Base - 1 still prevails the positive impact. The alternative with rehabilitation of
side arms is also quite strongly positive, but it is not connected with the main objective
of particular variants, which is the improvement of navigation conditions. As the variant
with the most negative impact appears to be the variant with the preservation of present
state.

variant | VITUKI [ VITUKI |Realignmentto| Side |Present| VITUKI Water level
Base-1 | Base-2 | the navigation | arms state Base-1 | impoundment
evaluation channel by a dam
Total +1 -3 +3 +10 -24 -7 +25
Coefficient* 0,038 | -0,115 +0,115 +0,384 | -0,923 -0,269 +0,961

Note. the coefficient is the quotient of the obtained scoring and the total number of criteria (26)

It should be noted that the criteria proposed by the Hungarian Party take into account
only the effect of variants on the environment and sustainability.

- According to the criteria proposed by the Slovak Party, as the most advantageous
variant appears the variant with water level impoundment by a dam again. Since the
criteria proposed by the Slovak Party take into account the synergistic effect of
individual variants, such as navigation, power generation, and wider socio-economic
impacts, in other variants, except the rehabilitation of side arms, the negative impact
prevail. The alternative with rehabilitation of side arms is quite strongly positive also
under the criteria of the Slovak Party.

variant | VITUKI | VITUKI |Realignmentof| Side |Present| VITUKI Water level
Base-1 | Base-2 | the navigation | arms state Base-1 | impoundment
evaluation channel by a dam
Total -8 -11 -5 +17 -14 - +29
Coefficient* -0,285 | -0,392 0,178 +0,607 | -0,500 +1,035

Note. the coefficient is the quotient of the obtained scoring and the total number of criteria (28)

As described in section 7.2.4 the Slovak Party used the same weight for each criterion in
the evaluation. At the joint assessment it is necessary to agree on the individual criteria and
their weight with the Hungarian Party.
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8. PROPOSAL FOR MONITORING OF ENVIRONMENTAL
IMPACTS

8.1. Proposals for the monitoroing system and indic ators

The Hungarian Party in its document proposes ,the elaboration of monitoring and
indicator systems which considers the following asp ects:

e All the data and information pertaining to the results, the benefits and the costs and
negative impacts should be published.

e The intensity of data collection and data processing should be determined in relation to
the severity of the predicted, calculated and justified impacts.

e In order to minimise costs and improve the efficiency of data collection and data
processing the formerly elaborated databases and monitoring results should be used
where possible.

e As the interventions affect those areas (water management, water quality, natural values,
habitats) the control of which is regulated by European and national legal rules, these
legal rules should be taken into consideration in the monitoring process."

The Slovak Party in the issue of monitoring the environmental effects in the Danube
stretch Sap - Budapest believes that the monitoring of this stretch would be appropriate to
carry out in the extent of monitoring according to the Intergovernmental Agreement from
1995. According to the opinion of the Slovak Party, the monitoring under the 1995
Agreement meets the above aspects proposed by Hungarian party.

The Slovak Party at the same time does not exclude the adjustment of the monitoring in
the stretch between Sap and Budapest according to the specifics of this section by mutual
agreement. Similar monitoring was implemented in this section in the frame of data
exchange for the strategic environmental assessment in 2008 and 2009.

Proposal | 1. The monitoring system should be elaborated in accordance with the requirements of
19. the WFD, and it is proposed to supplement this by including indicators on nature
conservation, landscape protection and environmental protection. In the elaboration of
this monitoring system, the obligations of international and national legal rules (for
example Convention on Biological Diversity Agreement, Habitats Directive, Birds
Directive, Natura 2000, Ramsar Convention) should also be taken into consideration.

2. The Slovak Party proposes to conduct the monitoring of environmental impact in the
Danube stretch between Sap and Budapest in the extent of monitoring according to
the Intergovernmental Agreement from 1995. At the same tine the extent of monitoring
may be adjusted according to the specifics of this stretch of the Danube.

The Slovak Party agrees with the opinion of the Hungarian Party, that it is important to
make efforts to engage in this process - i.e. the measurement process, data collection and
processing, and their evaluation - activities of other professional institutions (such as national
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parks and environmental directorates), as well as subjects responsible for hydrological
observations.

The Hungarian Party sees in connection with the improvement of navigability of the
Danube three main objectives on the collection and evaluation of natural-environmental
indicators:

e to share information on environmental problems in order to give information to the
decision makers responsible for estimating the seriousness of the given problem;

e to support policy makers by exploring the primary causes of the environmental burden or
the negative impacts which endanger natural values;

e to explore the impacts of the transport and waterway development policies.

In connection with these objectives it has proposed the monitoring of following indicators:

Table 5. Indicator core established for the traceab ility of the environmental impacts
of proposed interventions

Source of data /

Factors Data / Indicator . Comments
Indicators
responsible state On the basis of
Quality of the depth, width, availability institutions and these three groups
waterway authorities for water of data a cost-
and transport benefit analysis
Transporting output volume of the transported should be carried
L EuroStat
of navigation goods out for the
Investment and . o determination of the
) investment and state and institutional ;
maintenance costs of maintenance costs budgets economically
the waterway 9 operated waterway
Conditions of the according to the
valuable/protected methodology of National National Biodiversity
natural environment Biodiversity Monitoring Monitoring System
in general System

special indicators for WFD monitoring, the

Status of the wetland methodology and the monitoring institution should

habitats be determined
special indicators for demonstration of the
ecological improvements resulting from the
Impacts of side-arm rehabilitation and the increased anthropogenic
rehabilitation impacts resulting from the rehabilitation process;

the methodology and the monitoring institution
should be determined

The Slovak Party is of the opinion that monitoring must also provide the basis for water
management and management of respective facilities. In addition, the information provided
by monitoring before the implementation of interventions should provide to policy and
strategy makers for the area development, as well as for decision-making also other
information. The Slovak Party therefore proposes to extend the observed indicators with:

- the potential for electricity production (MWh) and the produced energy;

- the contribution to the reduction of greenhouse gas emissions from the conversion to
the equivalent of t/km for road transport;

- other indicators.

WORKING MATERIAL 173



DRAFT ENVIRONMENTAL REPORT FOR THE DISCUSSION BETWEEN THEEOVAK AND THE HUNGARIAN
PARTY

9. SUPPOSED SIGNIFICANT TRANS-BOUNDARY IMPACTS

9.1. Trans-boundary impacts

Since the proposed variants concerns the Danube stretch between Sap and Budapest,
whose prevailing part creates the boundary between the Slovak Republic and Hungary, it
can be stated that almost all interventions will have a cross-boundary impact. The same can
be stated in relation to the variant with the preservation of the present state. Also in this case
the activity or inactivity will have impact on both sides of the boundary.

As the most significant impacts the Slovak Party, in accordance with the Hungarian Party,
considers the impact resulting from the improvement of river navigation.

The volume of waterway transport may increase — depending on the demand for
transporting facilities — by the realization of the interventions improving navigability on the
international waterway of the Danube, if such interventions were also to be carried out by
other Danubian states and the technical parameters of the waterway were to be uniform. As
waterway transport is mainly used for long distances, as a consequence of the Hungarian
developments waterway traffic may increase with the Slovak Republic, Austria, Germany and
the Benelux States and, in the South, to Serbia, Romania and Bulgaria. These countries
may have advantageous economic impacts resulting fr om the increased level of
waterway transport.

The Hungarian Party in its document notes, that due to the existence of other problematic
sections in Germany, in Austria downstream from Vienna, and in the Romanian-Bulgarian
section downstream of the Iron Gate, the demand for water transport will be limited. It further
states that the potential of waterway transport is determined not only by the parameters of
the waterway, but also by the quality and the volume of economic relationships, which
determine the demand for waterway transport. For these reasons, the Hungarian Party states
that the effects from the improvement of inland navigation may be marginal in short-term and
maybe in their medium-term aspects.

Contrary to the Hungarian Party the Slovak Party is of the opinion, that the creation of
appropriate and particularly permanent and predictable conditions for navigation will make
pressure on other Danubian Countries to proceed to the improvement of navigation
conditions on the other problematic sections as well. The stretch of the Danube between
Bratislava and Budapest was one of the longest problematic stretches in terms of water
transport. After constructing the Gabcikovo hydraulic structure and after the eventual
improvement of navigation conditions in the stretch Sap - Budapest there exist is a big
prerequisite that the water transport on one of the major waterways of Europe will be
resolved in the near future.

Some part of the impacts resulting from proposed measures, arising from their nature,
need not have cross-boundary character.

These are particularly effects on local production, processing and transportation of raw
materials for technical solutions and maintenance of developments on the Hungarian
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territory, and local environmental impacts resulting from the rehabilitation of side arms. To
such impacts can be included the improvement of local landscape or the improvement of
inland tourism, or noise pollution resulting from increased local traffic of motorized vessels.

9.2. Environmental conflicts

According to the opinion of the Hungarian Party ,the proposed interventions and
measures in the main river branch will probably not generate conflicts at authority and
society level."

The rehabilitation of the side-arms is essential and should be carried out in parallel
with the interventions in the main river branch. In this process, some professional and
economic conflicts may be considered. The good ecological status of the side-arms and the
increase in the natural values will improve the touristic and recreational potential of the
region. As a consequence of this process, the appearance of new investors and touristic
services may be expected. In addition to this, the development of the infrastructure and the
creation of new employment possibilities are highly needed. Ensuring the balance between
ecological and economic advantages is a key aspect. Local governments and authorities
should consider that only those investments should be realized whose ecological and
environmental damages are lower than the expected economic and social profits.

In the course of land use activities, some conflicts may also occur, which should be
managed through the co-operation of local governments, civil organizations and the local
society. Different side-arms have different utilization possibilities. In such areas, which have
possibilities not only for the development of ports or other touristic and recreational
infrastructure (for example camping sites or road system) but also for angling activities, a
spatial compromise should be taken between the interests of the local anglers and fishermen
and the touristic attractions.

Proposal | The following priorities should be taken into consideration during the planning and
e authorization process of the developments in the area of the side-arms and their
neighbouring vicinities:

(a) Establishing local marketing possibilities for locally produced products

(b) Preferring eco-tourism instead of mass tourism

(c) Supporting services demonstrating landscape values and cultural heritage

(d) Development of a bicycle route system,

(e) Considering the extent of the commercial fishing as in the main stream, so in the side
arms.

Proposal | we propose that — considering the possible conflicts between navigation, land-use and
18. environmental protection and nature conservation — Local Monitoring Groups should be
created by the participation of experts and the civil organizations for the monitoring of the
planning, the realization and the operation process of the interventions.

WORKING MATERIAL 175



DRAFT ENVIRONMENTAL REPORT FOR THE DISCUSSION BETWEEN THEEOVAK AND THE HUNGARIAN
PARTY

10. (NON-TECHNICAL) SUMMARY

10.1. Summary in terms of the needs of the European Union

This Draft Environmental Report has been prepared in accordance with the agreement of
the Government Delegations of the Slovak Republic and the Republic of Hungary from
March 7, 2007, and the Statute of Steering Committee approved on August 12, 2008. The
Environmental Report evaluates the proposal of variants of intervention and measures for
the improvement of the navigability of the Danube s tretch between Sap and Budapest
and technical solutions for the rehabilitation of side arms.

The Slovak Party its proposals aimed at assessing the current situation, one of the
variants proposed by the Hungarian Party, and the solution according to the original
Gabcikovo - Nagymaros Hydropower Project. According to the opinion of the Slovak Party,
the assessment of these three variants are the essentials prerequisite for the acceptance of
responsible decision on technical interventions in this stretch of the Danube. Elaboration of
the assessment have to provide an overview of positive and negative impacts of particular
variants with respect to all objectives of the 1977 Treaty, as they were confirmed by the ICJ
judgment of 1997.

The Slovak Party in this Environmental Report relies on the Consolidated version of the
Treaty on European Union , articles No. 9 and 191, which speaks about prudent and
rational use of natural resources, on the main objectives of the Strategy for the Danube
Region, and on the objectives of the EU's Strategy ,Europe 2020" (Strategy for smart,
sustainable and inclusive growth). The basic tool is the rational and prudent use of natural
resources and activities to minimize risks.

The main objective of the Strategic Environmental Assessment is to find a
comprehensive and integrated solution of problems in the Danube stretch between Sap and
Budapest on the basis of scientific analysis of extensive and complex technical
environmental interventions related to the implementation of the Judgment of the
International Court of Justice in The Hague. The assessment, based on scientific and
technical approaches, must also consider environmental, social, and economic criteria and
criterion of sustainability, and must provide a comprehensive, systematic and transparent
assessment with the aim to assist the decision-making process. An important criterion is the
maximum utilization of synergy effects of the proposed measures and interventions.

The legal framework for elaboration of the Environmental Report is the Directive
2001/42/EC of the European Parliament and the Council on the assessment of certain plans
and programs itself and its transposition into the national legislation of each country. Other
legal documents that affect the scope of the Environmental Report is primarily the 1977
Treaty and the related Joint Contractual Plan on constructing the Gabc&ikovo - Nagymaros
Hydropower Project, which were confirmed by the ICJ Judgment, and the ICJ Judgment from
1997 itself. For the Strategic Environmental Assessment two other EU directives are also
important, the Water Framework Directive (WFD) and the Directive on the promotion of the
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use of energy from renewable sources, including hydropower, as well as other relevant
directives and documents.

The Slovak Party from these reasons promotes the achievement of following objectives:

- Development of transport infrastructure , mainly the development of continual
Danube waterway and the ensuring the navigability of the Danube as a part of the
West-Eastern European waterway network in accordance with the parameters
recommended by the Danube Commission and UNECE (the Blue Book and AGN
Agreement). This will create conditions for the realization of north-south transport
connections by waterways.

- Along with the development of waterway, priority attention should be given to the
development of multimodal corridors in the Danube region (five different modes of
transport).

- The Danube River is a major transport corridor  for the energetic raw materials and
other goods, and is also a source of clean, waste less renewable energy.

- At utilization of natural resources an adequate attention need to be paid to the

protection and sustainable use of ecosystems , including lowland forests
management, protection of biodiversity of the region, and the care of protected
ecosystems.

- Equally important is the protection of the surface and ground waters
- A part of the integrated approach to utilization of the Danube natural resources is the
flood protection and the integrated water management.

10.2. Summary of the assessment of proposed variant s

The Hungarian party in its draft Environmental Report assessed three variants of
interventions and measures for the improvement of n avigability of the Danube stretch
between Sap and Budapest and one technical solution for the rehabilitation of side arms,
which is the same for all proposed variations.

On the basis of provided background materials by the Hungarian Party, the Slovak Party
for its variants have chosen one variant, proposed by the Hungarian Party, for detailed
review. As further variant the Slovak Party has chosen the variant with preservation of the
present state, to enable the comparison of individual variants with the so-called ,initial state".
Since the Slovak Party is convinced that the best solution of problems of navigability on the
Danube stretch between Sap and Budapest is a solution according to the existing 1977
Treaty, as a third variant it has chosen the variant with water level impoundment by a dam.

First variant of the Hungarian Party = named ,VITUKI Base - 1" is trying to improve the
parameters of the waterway by dredging, building spur-dykes and guiding walls, and by
addition or reduction of spur-dykes. This variant would guarantee the navigability of vessels
with draught of 2.50 m, and with a waterway width of 120-150 m.

Second variant of the Hungarian Party named ,VITUKI Base - 2" seeks to improve the
parameters of the waterway in the same way as the variant ,VITUKI Base - 1", but in addition
it wants to prevent the future deepening of the riverbed with planned refilling of gravel. This
variant should also ensure the navigability of vessels with draught of 2.50 m, and with a
waterway width of 120-150 m.
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Third variant of the Hungarian Party = named ,Realignment of the navigation channel"
aims to improve the parameters of the waterway by dredging, newly set up and corrected
waterway, and by narrowing of the waterway by buoys. This variant should guarantee the
traffic of ships with draught of 2.50 m, and with a waterway width of 100-150 m.

First variant of the Slovak Party is ,Preservation of the present state". In this variant it
should be emphasized, that it does not solve the current problems of navigation on this
stretch of the Danube, or the possible revitalization of arms. It counts on minimal
interventions and technical measures necessary to mitigate the current negative
development of the riverbed and to ensure safe navigation conditions.

Second variant of the Slovak Party is identical to first variant of the Hungarian Party
.VITUKI Base - 1", but his assessment takes into account the views of the Slovak Party.

Third variant of the Slovak Party named ,Water level impoundment by a dam" is a
variant, which solves the improvement of the parameters of the waterway with an
impoundment of water level by a dam. The basic source of this variant is the project of
Nagymaros hydraulic structure. This variant should guarantee the traffic of ships with draught
of 3.50 m, and with a waterway width of 150-200 m. In addition, this variant counts on
synergistic elements: improvement of the parameters of the waterway, electricity production,
infrastructure development, increase of groundwater levels, benefits to the natural
environment.

According to the opinion of the Slovak Party, the assessments of the first and third Slovak
variant are the essential prerequisite for the acceptance of responsible decisions on technical
interventions in this stretch of the Danube. Elaboration of the assessment have to provide
an overview of positive and negative impacts of par ticular variants with respect to all
objectives of the 1977 Treaty, as they were confirm  ed by the ICJ judgment from 1997.

The main objective of all proposed variants, except the variant with preservation of the
present state, is the improvement of navigation conditions in the Danube stretch
between Sap and Budapest.

The Hungarian Party based its three variants on traditional methods of river regulation,
i.e. works mainly consist of dredging the riverbed and construction of cross and longitudinal
guiding structures. A special part of all three variants is the rehabilitation of side arms. The
goal of the rehabilitation of side arms is to remove the waste deposits or thick siltation of fine-
grained sediments with high share of organic matter, and the re-opening of arms and
restoration of flow. All three variants, however, can be realized without the works on
rehabilitation of side arms, since the works carried out, as also stated the Hungarian Party,
will have minimal effect on water level in the main riverbed, i.e. the water level will remain at
current level.

According to the opinion of the Slovak Party, the durability of works carried out is also
guestionable, it may vary in particular variants, and in addition the Hungarian Party states the
necessity to carry out regular maintenance of the riverbed. Since the implementation of
variants will not result in an increase of water level in the river, the opening of branches may
again lead to a water level decrease and thus to further works aiming the concentration of
the water in the fairway.
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As the biggest disadvantage of variants proposed by the Hungarian Party, the Slovak
Party considers the fact, that the works carried out basically do not eliminate the obstacles
hampering the undisturbed navigation, so the lack of depth and width of the fairway in some
sections and the limitation of navigation during the year due to low flow rates.

The variant proposed by the Slovak Party, based on the Joint Contractual Plan,
eliminates the disadvantages resulting from the lack of depth and width of the fairway by a
significant increase of water level in the river. At the same time it provides year-round
navigation also in case of low flow rates. The relative disadvantage of this variant is, that the
works related to the rehabilitation of side arms must be carried out before putting the variant
into operation. Contrary to the previous three variants, the variant with water level
impoundment cannot be implemented without cleaning and adjustment of side arms. The
advantage is that the arms need not be deepen in order to restore the flow in them, and their
re-connection with the main stream is guaranteed at any flow rates.

A certain disadvantage of the variant with water level impoundment by a dam is the fact,
that flooding of some islands in the lower section, that were created over the past decades
and currently are covered with relatively intact forests, will likely occur. On the other hand,
the increased water level will ensure the revitalization of wetland and hygrophilous habitats
along the impounded section.

For the assessment of impacts of individual variants the Slovak Party used 5-point rating
system in the range from -2 to +2. Considered impacts of assessed variants were evaluated
by a collective assessment of experts similarly to the Hungarian side.

The Slovak Party attempted to evaluate also the criteria proposed by the Hungarian
Party. Values of ,NR" and ,?" were replaced by ,0" and the value ,PR" with value of ,-1".

In this evaluation the Slovak Party used the same weight for each criterion. The Slovak
Party, however, considers it necessary to agree on various criteria, as well as their weight
with experts of the Hungarian Party.

The Hungarian Party in its assessment of the impacts of individual variants on the
environment and sustainability proposed 24 criteria. The Slovak Party within the impact
assessment of variants besides the criterions assessing the impact on the environment also
proposed criterion for navigation, power generation and socio-economic criteria, a total of 28
criteria.

In Tables 7.1 and 7.2 the Slovak Party evaluated its variants by the methodology and
according to the criteria proposed by the Hungarian Party. The evaluation for the variant
VITUKI Base -1 by the Slovak Party differs from the evaluation of this variant by the
Hungarian Party. As for the point scores of individual impacts proposed by the Hungarian
Party is not possible to make a summary assessment, the Slovak Party modified the
evaluation of the Hungarian Party as described above. The rating is given in Tab. 4.7.

According to the criteria proposed by the Hungarian Party and after the modification of
values as mentioned in section 7.2.4, as the most advantageous variant seems to be the
variant with water level impoundment by a dam. As the second variant in the ranking is the
variant with ,Realignment of the navigation channel". Even in the variant VITUKI Base - 1 still
prevails the positive impact. The alternative with rehabilitation of side arms is also quite
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strongly positive, but it is not connected with the main objective of particular variants, which
is the improvement of navigation conditions. As the variant with the most negative impact
appears to be the variant with the preservation of present state.

variant | VITUKI [ VITUKI |Realignment of| Side |Present| VITUKI Water level
Base-1 | Base-2 | the navigation | arms state Base-1 | impoundment
evaluation channel by a dam
Total +1 -3 +3 +10 -24 -7 +25
Coefficient* 0,038 | -0,115 +0,115 +0,384 | -0,923 -0,269 +0,961

Note. the coefficient is the quotient of the obtained scoring and the total number of criteria (26)

It should be noted that the criteria proposed by the Hungarian Party take into account
only the effect of variants on the environment and sustainability.

According to the criteria proposed by the Slovak Party, as the most advantageous variant
appears the variant with water level impoundment by a dam again. Since the criteria
proposed by the Slovak Party take into account the synergistic effect of individual variants,
such as navigation, power generation, and wider socio-economic impacts, in other variants,
except the rehabilitation of side arms, the negative impact prevail. The alternative with
rehabilitation of side arms is quite strongly positive also under the criteria of the Slovak Party

variant | VITUKI | VITUKI |Realignmentof| Side |Present| VITUKI Water level
Base-1 | Base-2 | the navigation | arms state Base-1 | impoundment
evaluation channel by a dam
Total -8 -11 -5 +17 -14 - +29
Coefficient* -0,285 | -0,392 0,178 +0,607 | -0,500 +1,035

Note. the coefficient is the quotient of the obtained scoring and the total number of criteria (28)

As it is clear from the evaluation of criteria proposed by the Hungarian and Slovak
Parties, as the most advantageous variant seems to be the variant with water level
impoundment by a dam. Of course, by mutual agreement of particular criteria and their
weights, this assessment may be modified.

According to above text in sections 2.1 and 2.2 and as shown in section 7.4.2 the Slovak
Party is of the opinion that the implementation of measures should allow mainly:

- ensuring the flood protection of the area,

- ensuring of navigation conditions according to the requirements of the Danube
Commission,

- improvement and stabilization of the riverbed status,
- increasing of surface and ground water levels
- preservation or improvement of surface and ground water quality,

- preservation or improvement of the status of habitats, protected areas and areas of
the NATURA 2000 network,

- utilization of the hydropotential for electricity production,
- taking measures against climate change,
- preservation or improvement of water regime in relation to the land-use,
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- preservation or improvement of the quality and safety of the environment,

- improvement of conditions for social and economic development of the area,

- renewing and utilization of natural resources,

- improvement of the status of side arms,

- ensuring the conditions for development of infrastructure, tourism and recreation.

All of these goals and mutual synergies are best me t with the variant with water
level impoundment by a dam situated at the hard roc  k threshold between Pilismarot
and Visegrad.

This variant, in the opinion of the Slovak Party provides a comprehensive and integrated
solution to achieve the objectives of the 1977 Treaty on this stretch of thee Danube.
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