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Introduction

The discussions on the G/N Project last already some 15
years, decisions, positions of Academy, sessions of "ad hoc
conmissions were taken one after another, "independent® experts
and foreign "professors® explained their peositions,
*environmentalists" have given the tone, international counsels
are preparing the case in the Hague.

The realization of the G/N Project has got inte the period
of power change and changed into a Trejan horse of power change
and government. It confirmed its destiny. The measures against
the G/N Project were based on imprudent opinions as in the past,
so in present political system.

It is deplorable that no politician could be found in our
country who would have expressed clearly after the power change
that the utilization of artificial and without expert documents
inflaming opinions against the G/N Project helped or prepared the
necessary change ¢©f power and system.

The basic element determined in world on modern environment
that the environment is mostly economized with such a3 production
of electric energy which uses naturally renewable supplies and
energy sources could not be used.

The political decisions - from ignorance or intended
disinformation - were taken with stressing historical 1lies
{Stalinist ideas, catastrophes etc.). The decisions were taken
only after deformed and ignorant unreal arguments of
*environmentalists", forgetting international development and
pelitical interests.

We know from history that every pericd had its small, but
very loud groups representing only own interests which frightened
the public with faulty “catastrophes”™ and obstructed develcopment
of sciences and society. Something similar was the last century
fight against railway and against construction of Lénchid (Chain
bridge in Budapest). Since that time, the Danube bridges are
admired by the whole Europe. Similarly, there was an opposition
against the Danube regulation and Tisa-Kordsvology which is now
counted as the second gain of homeland. Regulation realized after
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ideas o©f Istvédn Szécsényl and according to designs of PAL
Vasdrhely, eliminated catastrophic floods on the territory of
almost half of country and eliminated also swamps spreading
malaria. It supported economic development of the whole land with
construction of foundations in road| and railway net, other
constructions and foundation of base of still not existing
Nagyalféld (Big Hungarian Plain) with|two millions hectares of
arable land of high value.

page 1 - 2
Unreal "environmentalists® of cur periced attacked also this

case. They stimulated statements whicﬂ influenced often artful
and not founded demands for environment of autherities. These
authorities then pass over froutiers of capacity with such unreal
demands. Such an ignorant interest is the greatest enemy of
environment because it 1is not able |to classify tasks and
possibilities according to order of urgency.

Some mass media dishonoured also Hdngarian water engineers.
Such a hunt - to a big surprise of foreign experts - reached a
level, in some press articles, something similar as the pursue
of witches in the Middle-Ages was as far as ignorance and style
crudity is concerned. For. ex. an article “On the bottom or
through®” - 7.3.18%4 in Népszabadsdg, Varga. It is pity, but no
Kényves Kilmadn was found, who would have courage to say: "De
strigis quae non sunt, unulla questic fiat" /On witches which
den‘t exist, no word should be said!/. '

Scme facts and data:

Mass-media have almost never given possibility to real
experts to say their opinion. From articles, published from
1..1992 to 7.4.1993 were only 16, i.e. |3% published from real
experts or they were results of their consultations. 12
newspapers refused to publish the opening|speech of the President
of the Hungarian Republic at the General Assembly of the
Hungarian hydrolegical society in 1950. |Is it possible to find
a country c¢alling itself demccratic to do the same?

The events which have happened in the ten years long history
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of the G/N Project, then statements and declarations published
in mass-media have become already historical facts. This edition
puts opinions against reality, it discovers further woral and
expert contradictions, respectively relations of singular
measures. The principle is: the participants of the discussions
on the G/N Project should be judged by their activities,
statements and facts. Therefore a number of Hungarian experts
livipng in Hungary and abroad considered for important and
inevitable to publish this edition because, in their opinion, it
is impossible that due to one-sided information, the experts,
feeling responsibility for nation and damage increasing from
irresponsibility, be silent. Voltaire said: it is obligation to
silence defamation. The public has a constitutional right to know
the reality.

To support the project has become in Hungary the defence of
penal activities. In every such case, there must be a factual
evidence of penal activity (corpus delicti). In the case G/N, the
only waterworks could be such an evidence. The opponents of the
waterworks would like just to demelish it, i.e. they want to
avoid to be detected {unveiled), because the examination of
operation could confirm that the waterwork is not corpus delicti,
but corpus innccentiae, even the confirmation of a good work. The
supporters of the system don’t fear at all reality and facts.

This edition tries to follow events, to discover motives of
decisions, to submit their consequences, to look in special and
scientific preparation of decisions, to look for an answer on
classical question whose interest it was and whose interest it
is now that we are here, that we lock for a truth at the ICJ.

page 1 - 3

The contributions in this edition are not unconditionally
uniformly edited. There are sowe deviations in numbers with
regard to utilisation of different sources, there are deviations
in economic calculations, in cost estimations with regard to
different price levels and methods of calculations. There are no
coordinated positions in many partially gquestions, nor in
evaluation of motives. Naturally, the style and tone of
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individual centributions is not coordinated, nor uniform.

The content of contributions is| common in the fact that
decisions taken since spring 1985 were lacking expert and
scientific reasons. They qualified the problem of the G/N Project

as everyday’'s political problem, they did not count with any
consequences of decisions. Informati&n of the public was done
exclusively with voice of "environmentalists", interested in
maintaining the hysteria around the G/N Project. All this has
directed to the fact that the public could not know all expert
and scientific positions and standpoints about the G/N Procject,

international practice and facts, it had not the oppertunity to
evaluate economic, ecolegic and political consequences of
decisions.

The future men taking decisions should think over the

opinion of the former government plenipetentiary of the G/N
Project who knows well this artificially inflamated hysteria and
copinions and who stated: "the activists know‘well how effectively
prevent something, to demolish something, but they are very
dangerous in situations demanding |responsible decisions"
(Népszabadsdg 4.5.1994)

The aim of this edition is to try in the last minute to
persuade the respective responsible ahthorities that "expert
arguments® menticned against the:G/N'Proéect are not sustainable.
It is proved that there happened serious |expert and ethic defects
in administration of the G/n Project since May 1589. With regard
to the fact that every party, old or new,| stresses the importance
of expertness {expertise), thus - if statements were sincere -
we can hope that the expert opinion and sober reality will be
applied instead of ignorance.

We know that it is not easy to step before the misled public
who was informed that the G/N Project was a Stalinist
gigantomania which construction was a catéstrophe for envircnment
and it was thus presented as a symbol of former political system.
It is Jifficult for a politician to |state that there were
authorities in this case which took dec%sions and were advised
by bad advisors who qualified themse%ves as ‘independent

experts®. Some of these scientists were involved in science far
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distant from the given problem.

Nor the speakers /informants of the public/ are in a good
position, because they should now present and inform about such
expert positions which were kept silent instead of dramatic
statemancs about a "moon country®, “supplies of drinking water
for 5 millions citizens®, “danger of earthquake', “compensation
of water for Szigetkdz" and other problems.

It should not be forgotten that time and solid science will
express standpoints to our activities. History has always swept

down all defamation and ignorant decisions forced out by a power
authorities.

13
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WHITE BOOK, page 1 {the end of the book)
Final ideas

The actual history of the G/N Project is the sad consequence
of activities of dilettante "expert%" and desk-officers. The
following facts can be marginally cutlined from the results.

The deliberate by-pass of real |experts o©of this thematic
group, the lack of expert competence| of the most influencing
persons unfavourable to the G/N Project, speakers and desk-
officers. It is pity that they stood algo at he head of Hungarian
Academy of Sciences {(honour to some eéxceptions). May the former
President of the Academy (Szentégothaﬂ) speak instead of us:

“At the end of 1983, the Presidency of AaAcademy in an
unambigquous resclution propesed to cancel the G/N Project.*
Question: From where this positicn goes out when some years
lasting research and examinations of commissions opposed this
position? Answer: From opinions of those who supported the eocene
programme, who argued against the project as follows: "The G/N
Project is an obstacle of eocene program and contributes to
disrupt a good tuned coal mine". '

The then President of the Acadeny |[did not realize that the
resistance against the G/N Project hide egoistic branch (eocene
programme} and nct at all naticnal interests.

The target "ad hoc* conmissions| have arisen one after
another and the whole water management branch was excluded. A
quite new "scientific" notion was formed in our country, when a
lawyer makes statements to the economic questions, a doctor to
legal questions, a marxist sociologisg or a desk-gfficers of
foreign affairs to the technical questions, i.e. everybody makes
statements to that part which does not belong te his profession.

Neither press, nor mass-media were|behind this competition
of mis-leading campaign. They asked everybody to express their
opinion in the case of waterwork, except real experts. For ex.
a wandering Americaﬁ chemist (Liptdk) was entitled a professor,

page 2
to put emphasis what he says against the G/N Project {he is not
a professor}., For follower of our] well-known professor
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(Mosonyi), they name the second German laboratory engineer as the
professor-head of a chair who makes statements against the water
work (Dr.Bernhardt) to increase significance of what he said. The
mentioned doctor is neither professor, nor the head of a chair.
The real is only his name! This is a press ethics of 1989!¢

At the same time, 1f somecne has expressed positive
statements to the project, they kept it secret that neither
mistakes ., nor misleading persons arise. OQur well-know
academician of the Academy {(Dr.Vajda), the head of technical
dept. told vainly in 19838 that “"the actual decision on
suspension...is much more motivated politically than with experts
support, that ®“the suspensicn will cost much more than
completion" etc. (En.pol.198%/9). Those who took decisions, were
not interested in opinions of experts, scientists, power
engineers, electroengineers, but only in opinions of journalists
and the father of theories about paper tiger.

This method led to the fact that many persons could only
hardly distinguish che aims cof these groups which did not need
an ecological waterwork, scuth motor-way, lagymdny bridge,
motorway MO, EXPO, entreprise to accumulator processing, burning
sites of dangerous elements, 1.e. those infrastructure structures
which proved to be positive in the whole weorld.

All these elements, as well as individual decisions of
persons were faulty if they thought that the consequence of their
errors could be only a Hungarian internal matter. They did not
take into account that their decisions had such physical-
technical-economic legitimacy which were valid all around the
world and these could not be subordinated to personal, nor
political caprice.

At internaticnal evaluation of government activities in
connection with waterwork, the international rules of science
and not naticnal, ignorant green principles will be decisive.

page 3

It would be good not to forget it.

Those who have taken decisions in the past, did not take
into account a following instruction of Arthur Hailey "“High

15
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voltage® which concerns the ecodictatorship:

"What they cannot reach with a sober mind, arguments, they

put obstacles to it by postpeoning and

lies arousing an impression

of legitimacy*". “They dou’t bother about the facts,...they only
walk their way,... and at last they| destroy all of us." " The
most we can do, is to inform the public,....that our interests

are undermined by devious union o©of minorities fanatics and

political climbers!"

If of all their expert promises, only a half would be
realized, those who will take decisions in future, will no more

entitled by the citation of A.Hailey
as well.

The laws of physics will never be
pelitics.

¥

even if it concerns them

subordinated to everyday’s




11

Extracts:

page 2 - 5
2.2. Ecological aspects of the G/N Project
oo/

The State council for environment and nature protection
{OKTT) determined in 1982 to elaborate the study on "Impacts o
of the G/n project cn environment. This great work was elaborated
by using documents and 386 studies of 17 institutions under
cogcrdination of Warer management and design instituticen. Thus,
the G/N project on the Danube became the first big investment in
Rungary which was evaluated by the complex study on impacts on
environment.

This study has been criticized positively and negatively
several times since 1985. It is natural in the case of each new
task. But it is unusual and unnatural that the opposers of the
investment did not take into account the existence of this study.
In the same manner, they ignored, in 1989, the elaborated opinion
of independent experts {(Environment Evaluation of the G/N River
Barrage System - Bechtel Environmental, USA, San Francisco} which
in detail evaluated the awaited impacts of the preject on
environment and it evaluated alsc the Hungarian study.

Naturally, with dependence of new viewpoints of national and
foreign experts evaluations, it was necessary to adapt the
criginal G/N Project. Some parts had to be reevaluated and
redone, but at synthetising the results, there was no such
problem which would demand the change of basic solution or its
rejection. On the basis of test effects, their results and
awaited impacts, the reevaluation and adaptation of the 1377
Treaty began. It happened at the beginning with the Slovaks.
The characteristics of this extended and extraordinary work will
be described on some examples, as well as our steps for finding
a solution t£ill the suspension of works.

page 2 - 6

1. It is necessary to elaborate the changes for groundwater
balance at Szigetkdz! It is necessary to lock for such solution
which will not only compensate the awaited damages ensuing from

17
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the project, but it will be orientled at amelicration of the
actual situation!

The solutions of 187C tried to compensate the awaited
increase of groundwaters at the reservoir, but it considered also
for acceptable cousegquernce the decrease of groundwaters in the
great part of Szigetkdz. The planned measures for compensation
of this situation ({irrigation, common water supply, forest

plantation etc.) demanded a position and thus, after a rich
digcussion VIZITERV elaborated in 1581 the study No. T-1-12-1 on
the "Regulation of groundwaters in Sziigetkdéz”. Five variants of
soluticn were tested and the best variant was elaborated by the
Technical University in Budapest with|regard to results of tests
of that time and technical project was elaborated by the
Directory of the North-Danube Water Management office which was
best informed about this territory. We know now that later
suspension of the project and construction works and also
unilateral Slovak step, known as C-Variant, worsenad
significantly the compensation effects on the Hungarian side.

2. It is necessary to decide the pr0portion-of peak coperation on
the basis of joint ¢ptimalization of hydrologic, ecelogic, energy
and navigation viewpolnts.

On the basis of remarks and resultF of the Hungarian Academy
of Sciences and of the State council for environment and nature

protection, the Council of Ministers |[formulated the taks for
optimalization of peak operation. First of all, we had to
determine if some of mentioned opinions was not an obstacle to
give up the peak operation. The study; elaborated in 1986, did
not find any such factor and thus, the Economic Council took into
account, with its resolution No. 10066/1986, the possibility of
peak operation. The research plan of the Council for scientific
politics determined for the periocd 198689 the elaboraticn of the
complex hydrodynamic Danube wodel. |The Budapest technical
university (BME), VITUXKI and VIZITERV participated in the
elaboration of this mcdel. The works w?re realized jointly with
the Slovak partneras up tc the termination of intermational
working relations. {(....)
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page 2-7

4. It is necessary to clear the possible ceonsequences of the
operation rules on existing waterworks and possible impact of the
G/N Project on potential water bases!

It was necessary to count with impacts on quantity and
quality of water at reservolr banks ({equipments for water
pumping) . The realized hydraulic-seepage and statistical tests
demonstrated that the capacity of wells can be decreased by mud
sedimenting on the bottom of the reservoir, but much greater role
is played by elevated water level of groundwaters on the capacity
of wells.

The quality of waters near reservoirs banks could be
ameliorated permanently by receding seepage of nitrates, but
temporary negative impacts from flooded territory and mud
sedimenting could be awaited. To aveid this situation, we planned
modifications of inundation territory and we suppesed to do also
the maintenance dredging.

The calculations realized for wells in the section below
Nagymaros supplying water to Dunakanyar and Budapest did not
demeonstrate any change in quantity and qualiﬁy which had to arise
after putting the G/N project into operation. Nevertheless we
elaborated a study on enrichment of groundwaters if a negative
situation had arise.

The section between new embankments arcund reservoirs and
irrigation canals would have given an ideal possibility to
localize there new waterworks constructions. The conditions of
water balance on concrete sites, their state and possible impacts
were examined in five studies till the suspension of all works.

According to research of VITUKI, all fears of endangering
the big water supply in gravel deposits at Szigetkdz, have been
unjustified.

5. It is necessary to study the possible impact of dam waters on
karst waters

One of the working commissions c¢f the Hungarian Academy has
pointed out the possible relation of the Danube and kKarst waters.

19




20

14

page 2-8

Even if in 1890 this programme had teo stopped, all data collected
up to that time and knowledge prove that the planned dams should
have no significant impact on karst waters or mine waters.

6. With aim to stabilize the actual situation and to reveal
possible changes, it is necessary to build up a monitoring system
of the G/N Project area

One Aimportant statement of the study about impacts on

environment was the fact that awaited evoluticn of ecological
impact c¢an be only hardly evaluated. Thus the need of the
monitoring system arcose. It was succeeded in 1986-89 to realize
this monitoring system with significant intellectual and material
costs. Besides monitoring of traditional meteorological and
hydrological data, the monitoring of agriculture, forestry,
ecologic and seismologic impacts began, too. The data were
systematically processed by computers and stored in databases up
te 19%1. Then the system was transferred to the supervision of
respective Inspection for environment! Its character and system
conditions changed hasicaliy.
{....)
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Page 2 - 9
(....)
2.3.2. My relations to the G/N Project in the years 1971 - 1985

The kasic condition of the development of energy system was
the evaluation and comparison of existing possibilities of
development and constructicn of energy works. One of the
possibilities of energy works was to build in 840 MW capable to
produce 3,6 TWh into the G/N Project. The preparatory material
was elaborated in 1872.

The economic evaluation was determined substantially by
investment costs for construction of an energy structure and the
price of fuel, i.e. the own costs of the electric power plant for
energy production. The characteristic specific costs were
concluded for the realization in 1972 as follows:

- investment costs for construction
of thermal power plant based on

brown coal 5 600 F£/kW
- Investment costs for nuclear power plant 9 027 Fr/k¥®W
- Investment costs of hydroel. plant/G/N 14 800 Fr/kW
- Price of imported Soviet oil 19,8 Ft/GJ
- Price of imported oil from other countries 33,4 PL/GJ
- Price of imported electric energy ' 40,9 £i11/kwh

The substance of calculations is following: what ratio of
investment costs for hydroelectric power plant is possible, at
which the costs for one unity of produced electrical energy would
not overcome the costs for the unity of electrical energy
produced by other alternative electric power plant. The fact will
be taken inte account that no fuel is used in the hydroelectric
plant.
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According to the calculations, the possible ratio of investment
costs for hydroelectric power plant within the framework of the
G/N Project was only 70% as compared to electric plant operating
cn heating oils imported from Scoviet Union, 80% as compared to
nuclear power plant and $0% as compared to plants with imported
cils.

According toc the calculations of 1872, the production of
electrical energy in the G/N Water System was economically
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effective neither if compared to thermal electric plant ingesting
oil products from the Soviet Union, nor if compared te nuclear
power plant, nor if compared to imported electrical energy. The
import of ¢il from other countries |was not necessary at that
time.
The cother branches of that time, for|ex. navigation transport,
agriculture had mnot at disposal| any national-economical

evaluating analysis of effects. The Danube Commission submitted
already at that time its recommendations for reference numbers
of navigation transport, agriculture could already at that time
analyze the decrease of groundwaters at 8zigetkdz. The
Czechoslovak side determined for these branches already at chat
time substantially higher ratios of |costs. The production of
electric energy was impeded with 40% proportion from investment
costs and thus, they have got the téchnicians on the side to
support the G/N Project. The Czechoslovaks have considered it as
a prognosis and it was clear that {they intended to develop
Bratislava with regard to navigation. Nobody could understand at
that time why agriculture accepted 20% of costs for the G/N
Project, today it 1s gquite clear that the Czechoslovak side
wanted, with regard to the deepening of the Danube river bed, to
ameliorare the water management and economy of Zitny ostrov.

The reluctant position of the technicians on energy to the G/N
Project ensued also from the fact that|nothing was yet invested.

2.3.3. First attemp to cancel the Tre%ty
Nevertheless the concluded Treaty, the former Government was
forced by this big investment and successively those economic

difficulties have arisen which indicatﬁd political and economic
bankrupcy of the System on the so-called “socialistic” systematic
field. Therefore consideration and evaluation went on and was
intensified in 1980. At that time, the|economics of the country
was burdened by two other energy investments due to the
directives of the Party which was obsessed with development. One
investment was the nuclear power plant in Paks and the second was
the eccenic programme.

The calculations of economic effectiveness, which were done
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in the years 1978 - 81, demonstrated that all investments on the
G/N Project are not returnable with the only electrical energy.
The possible proportion on investment costs from the point of
view of effectiveness ranged between 54,2% and 90%. These
admissible investment costs were dependent on the alternative
solution with which it was compared, at which stage of
construction were the plants and how prices of respective fuels
developed on the world market.

The original data from the study of 1872 were substantially
changed and measuring investment costs were as follows:

page 2 - 11
- thermal power plant based on

fossil fuel/investment costs 12 000 Ft/kW
-~ Investment costs for nuclear power plant 36 000 Ft/kW
- Investment costs of hydroel. plant/G/N 58 200 Fo/kW
- Price of imported Soviet e¢il 140 Ft/GJ
- Price of imported electric energy 52 £ill/kWh

Measuring investment costs increased during 9 years 2,4 -
4 times. .
The changes occured also in individual sorts of fuels. Thermal
plants operating on liquid fuels were excluded from comparison.
It was the consequence of oil crisis. According to calculations
of 1981, the electric energy produced by the G/N Project would
have covered the investment costs of the G/N Project only with
75,2% if compared with thermal plant operating with brown coal
and cnly 61,1% if compared to the nuclear power plant.

Great investments with high measuring investment costs and
long period of construction, such energy structures - and the G/N
Project was one of them - are burdened with the fact that
measuring investment c¢osts are 2-3 times higher that those of
fossil or nuclear electrical plants. The management considers
such structure for "insupportable rubbed in chip " even if in
such a case the work will be paid out after having been put into
operation, but it won‘t serve any more the interests of those who
are at power at the time of taking decision.
The energy calculations of technicians did not take, naturally,
into account the effects ensuing from the complex utilizaticn of
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the structure water

{navigation, management, anti-flood
protection}. Thus the first steps of the Hungarian government for
the cancellation of the Treaty began and they hoped that the
problems envisaged by the envirconment protectdrs which were
politically motivated, would increase in such a measure that they
would become a sufficient reason for beginning the discussions.
At that time,

construction site represented 2% of the total investment.

there were still no investments. Material on the

The government of that time lost the certitude of taking
decisions., One of the reasons was also|l the ambiguity of the 1983

report ©f the Academy. This report
damages on environment could be sclve
and recommended conly the postponement
second reason was the the pressure of

stated that the possible
d with some interventions
of the construction. The
the Czechoslovak side for

continuation of the construction. The third reason was the

Austrian advantageous offer which would in Shilling finance the
construction and payment had been demanded by electrical energy.
This offer was advantageous for the government which had
financial problems, and it wag in convertible money.

Due to these facts, the Hungarian'sidé decided to postpone
and later to continue the construction! The works began in 1983.
The Czechoslovak side began works with whole energy because it
did not believe the intentions of Ehe Hungarian side. The
Austrians utilized their technical equipment and good experience
from constructions of waterworks and they realized all their

tasks in a three times shorter period than scheduled. On the

page 2 - 12
pressure of the Austrians, we addressed the Czechoslovak side to
speed up the constructicn.

2.3.4. Second attempt to cancel the Treaty

In 1988, new calculations on eccnomic effectivness of the
G/N Project were elaborated. The drop-out of 1,8 TWh of
electrical energy from 60% completed system had to be substituted
with gaz turbines. The electrical energy, produced on gaz turbines
was already more expensive at that time than the production of
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electrical energy envisaged by the G/N Project. Nor these
calculations contain other effects: navigation, water management,
anti-flood protection which were not yet expressed in numbers,
but it was already sure that they bring effects.

With aim to stress the problems of environment, different
movements have arisen and their leaders and especially speakers
officiated as experts in mass-media. Their arguments, supported
alsc by above-mentioned calculaticons, was first of all excess of
construction. (They argued alsce with communist gigantomania,
nevertheless this project seems to be a dwarf in comparision to
similar works in the USA). They could not understand that in the
meantime, during 1983 -88, came to such investment changes which
smashed to pieces the arguments based on this information.

Ensuing from the given situation, in 1988, further
investment for completion of the project was so unimportant that
the electrical energy produced by the project could have paid
back all measures and necessary investments for the pretection
of environment and about which the protectors could only dream.

The real reevaluation of the new situation could have led
£to a new position of Mr. Havel and Dub&ek who were against the
work already at the beginning of construction. This reevaluation
could not have been done by Hungarians leaders filled with
incompetent advisers’ opinions.

2.3.5. The actual situation

The Hungarian position to the G/N Project is a big faulct.
By such extensive investition, one-sided solution of opinion
differences is not admissible. I sent my opinions to respective
person and I expessed my positionn in an article which can be
hardly published. Time has confirmed all what I have declared.

According to the report of the Accounting Court which was
discussed in 1992 also in the Parliament, the works which had be
to done on the G/N Project by the Hungarian side, 71% were
already completed. On the Slovak side, the step Gab&ikovo is
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already operating. On the joint Project, 80% of investments were
already realized. According te the Accounting Court report, the

value of realized investments at the|construction site is 38,4
billions Ft., 14,6 billions Ft has to be completed. This value
is not greater than the costs for gaz turbines which have to
substitute electrical energy from the| hydroelectric power plant
and which demand still costs for necessary fuel. The investement
which is necessary to complete the project would be returnable
only with electrical energy produced by the project.

On the basis of this repert and the concept of energy
politics which were approved by the Parliament, I elaborated an
economic evaluaticn of the G/N Project with respective
calculations of damages and benefits.| It can be stated that if
demolition instead of completion has Fo be done, it would cost
187-295 billions Ft more if we want tob substitute all what the
project had to bring.

From the viewpcint of navigaticn, the Danube states 4as
Germany, Austria, former Yugoslavia, koumania and now Slovakia
have done everything what the Danube Commission awaited from
them. Now, the Hungarian diplomacy would come into a difficult
situation in the Danube Commission if we want to determine which
ships have to be used on the internatiocnal navigation route.

It is certain that the Hungarian economy needs 1,8 billions
kWwh which would be produced by the hydrecelectric power plant
without any fuel polluting environment| We are already informed
about two gaz turbines in construction, the operaticn of which
would be dependent con import ¢f fuel. The increase of demands of
energy consumption about 1% is confirmed also by the report of
the Minister of Finances.

It is obviocusly irresponsible that some protectors of
environment ignore all resolutions of|the World Conference of
U.N. (Brasil 1992) about the Environment and its development.
This Conference discussed the development of renewable sources
of energy, fight against air pollution, protection of sources and
supplies of drinking water in quality|and guantity. It stated
that the guantity of exhalations causilng "glasshouse effect is
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increasing therefore the change ©f c¢limate of the world can be
awaited. Thus, the agricultural territories would be shifted more
te north and actual rich agricultural territories would be
changed into desert.™

Therefore one cannot understand that the actual Hungarian
government which is one of the rich agricultural country, is
fighting against hydroelectrical energy, is against the
utilization of renewable source of energy. It protests against
reservoirs which are the only way how to stock water and to use
it at times of droughts {(see Tiszéntdl and valley of Koéros which
are examples of this fact).
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2.3.6,
2.3.6, Consequences

I formed my opiniom on the G/N Project by comparing numbers
and calculations. Thus, I was against the G/N Project from 1872
to 1985 (almost 15 years) from the point of view of energstics.
The data, which we had at disposal at that time showed that the
construction was inadvantageous for us. Now the situation changed
and the results of calculations show that it is necessary to
construct the G/N Project, because the demolition of already
competed works would mean the costs of 20000,-Ft for every
inhabitant of Hungary, including every toddler.

The wise politicians and scientists cannot accept
sentimental positions. Everything has its price. The safeguarding
calculations give value alsoc to human life. All prescriptions
for planes, regulation of road traffic etc. are based on this
fact. It is impossible to accept such decisions which are forced
by members of some lobby groups in interest of theilr owm
egocentricity.

I see the only way from this impasse that the government
would adopt as soon as possible all those laws for environment
protection which will concern everybody and every impact on
environment and which will affect everybody who will pollute air,
water or territory. Then the state can give concessions for
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navigation and water management and will utilize renswable enerqgy
favourable to environment. Those who will utilize it and who live

in this area will evaluate advantages
some ecodicators. The state will take
form of tax of produced effect from t
January 30, 13854

and disadvantages and not
crily the proportion in the
he work.

Dr. Koncz
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3. Chronology of the G/N Project

The organic part of Szechenyi concept was also the regulation and
utilization of the Danube. The first ideas and plans on energy
and navigation utilization of the Danube on the Hungarian section
¢f the Danube arose still during the Austrian-Hungarian monarchy.
Therefore the statement that the G/N Project should be a
tStalinist vision® is a witty malice and such statements are
irresponsible.

Let’s have a lock on the facts. There are documents, intentions
and plans from the period of Austrian-Hungarian monarchy and from
the period between both world wars in 3.1. The part 3.2. refers
to the most important documents since 1950 relating to decisions,
investment intentions on the construction and operation of the
G/N Project till the signature of the Treaty. The part 3.3.
refers to datas since the beginning ¢f the construction till
nowadays.

3.1. The plans concerning utilization of water energy and water
transport in the period of Austrian-Hungarian Monarchy and
between two World Wars.

1887-1903 - Viczian-Ede elaborates the work on hydroenergetic
potential of the counctry. His work was worldwide considered
for a pioneer work and counted many followers. /Magyarorszag
vizerdi, Budapest, 1905/

1911 - Buss and Schmidthauer elaborated in his work *"Water works
in connection with navigation and irrigation canal between
Bratislava and Gydr® a proposal for the construction of a
three-step water work with utilization of the Mcosoni Danube

/Légr&di Budapest, 1911/.

1917 - Fischer-Reinau submit projects entitled "The Danube as
a water route and as a source of energy" including section
petween Bratislava and Palkovilovo (Deutsche Bauzeitung,
1917)
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1817

1835

1942
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1850

1850

1952

1854
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- At the conference on the| Danube in Budapest, an
association Rhine-Main-Danube was established. Its aim is
utilization of the Danube and development of European
water transport. The base ©of thig watercourse should be the
Danube.

- Géza Bornemissza, Minister of Hungarian Royal Industry
submits the work entitled "Energy reserves of Hungary"

to the Parliament on November 14,| 1935, which contains also
the utilization of section between Velky Zitny Ostrov and
Szigetkdz and Nagymarcs for energy purposses.

-~ Prof.Mosoni begins to plan the| first concept of the
hydroelectric plant Nagymaross.

3 -2
Preparation of investment task of the system of waterworks
up to signing the Treaty between Hungary and Czecheoslovakia

- Prof. Emil Mosoni submits at the session of the Hungarian
Academy the proposal for elaboratiion of the projects of

a joint system of waterworks on the Danube with
Czechoslovakia.

- At the celebration of 125 anniversary of the Hungarian
Academy of Sciences, Dr. L&szld Heller, a power engineer
stressed the importance of works concerning the utilization
of domestic hydroenergy potential, with regard to
economize home sources of fossile| fuels.

- The Council of Ministers approved with its resolution the
commencement of preparation works for investment
constructicn of the Nagymaroes workl. Research and scientific
works begin.

- The Hungarian Academy organizes a public presentation of
the projects to the public.
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1978

1979
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- Joint Hungarian-Czechoslovak design works on the
realization and evaluation of the comprehensive utilization
began.

- OMBF, in its report, takes standpeint to all projects

elaborated up to this time '

- Interstate agreement between Hungary and Czechoslovakia

on commeon elaboration of investment programme.

- €8 - A joint governmental investment programme is being
agreed, the research and exploration work is being done.

~ 6% - Examination of new alternatives, completion of
joint investment programme.

- Agreement on the joint actualization of the programme of
investment construction and further examination in the
field of engineering geology and hydrogeology. |

- An actualized investment program was elaborated.

- 77 Governmental discussion and agreement of the joint
investment programme, elaboration of interstate treaty.

-~ The Prime Ministers of both states sign the interstate
Treaty for a Joint counstructicn of the G/N Project. The
Treaty was ratified and legal validiﬁy was then published
in the Hungarian Code of laws in 1978.

- The wWater Management Council of the Academy discussed
the situation of scientific works connected with the
system of waterworks, they appreciated already completed
work and submitted recommendations for expansion of

monitoring.

3-3

From the beginning of counstruction up to nowadays.

- The Czechoslovak side began construction near
Gab&ikovo and the Hungarian side the work on Dunakiliti
weir.

- The Hungarian side begins preparatory works on the
Nagymaros water work.
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1982
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1983

1983

1983
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- The Bungarian Academy sets up a

council for resevaluation

of the waterwork on agriculture and environment.
Recommendations were included in the projects.

- The Hungarian side, recalling economic difficulties,
proposes modification of the construction schedule.

- The Academy establishes another
of questions concerning the G/N

council for reevaluation
Project.

- The Secretariat general of the Hungarian Academy of

Sciences in cooperation with operative group elaborated

the document entitled "Prognosis

of awaited ecclogical

impacts of the G/N project in case of its completion.™

- The State Council for protection

of nature and environment

examines in its material of secretary general of the
Academy with eventual impacts on nature if the water-

work would be realized. The Council proposes elaboration

of examination on environment.

- Presidency of the Hungarian Academy of Sciences elaborates

an intermal position to realizat
watexworks.

- An interdisciplinary commission

ion of the system of

of the Presidency deals

with the Danube. On the basis of statements of the President

Qf Academy and President of OMFB,
"Perspective comprehension of the

- The Prime Ministers of both stat
of the realization c¢f investment

a joint position entitled
Danube utilization".

es agree the new schedule
task. The agreement is

ratified by the Parliament and le

gal wording was published

| . .
in the Cede of Laws. The Hungarian side continues works
on the construction site near Dunakiliti and the
discussions on Austrian participation on the water work

Nagymaros began.
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1985 - The comprehensive study about impact of the G/N Project
on environment was elaborated. The study was discussed
on closed round table discussion at the presence of the
President of Academy and other experts. The results of this
conference were included in the projects.

1986 - A treaty is signed in May, Austria takes over the
work on the Nagymaros step and at the same time an
agreement is signed on the supplies of electrical energy
between both states and on the construction of long-
distance electrical line.

page 3 - 4
October 1988 - The Hungarian Parliament adopts with majority
of votes the decision on the realization of the G/N Project.

February 1989 - As proposed by the Hungarian side, the agreement
on acceleration of works of the G/N Projgct is signed.

March 198% - The Prime Minister of the Hungarian Government
rejects information circulating abroad on suspension
of works on the Nagymaros step

May 1989 - The Hungarian Government, a day before the term
on signature, terminates the governmental agreement on
protection of water quality of the Danube as well as
monitoring of its quality and demands on increased
protecticon of nature and environment.

May 1%8% - The Hungarian Government adopts a new
resolution on temporary suspension of the Nagymaros
construction. The cause is “ecological emergency

situation*

June 1989 - The Hungarian Government suspends also works at

Dunakiliti weir.
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October 188% - The Hungarian Parliament adopts unilateral

decision on complete termination of the construction of the
Nagymaros step. At time of prepar?tion of this resolution
the Hungarian Parliament gets no information on position

of experts circles on conseguences of this decision.

September 1990 - The Czechoslovak Mini
submits to the Hungarian Parliament the proposals of 7

variants, including the ¢ variant

ster for Environment

to the Hungarian side,

The Hungarian Government takes no position to these

proposals

November 1850 - The Hungarian and Austrian side concluded the

agreement on compensation of damages

suspension of works. The compensat
Shillings.

caused by the
Eon will be 2,65 billions

April 1991 - The Hungarian parliament adopts the resolution that

April 1991 - Discussions of governmental

July

the government plenipotentiary for

the G/N Project discusses

the cancellation of the Treaty with the Slovaks and

restoration of construction site.

delegations in Budapest.

The Hungarian side demands the cancellation of the 1877

Treaty. It would discuss no other

proposes the organizaton of bilate

variant. The Slovak side
aral discussions of real

experts on this subject. No agreement was reached.

1991 -
Bratislava.

Negotiations

of gover
The Slovak side propeses that with aim to

nmental delegations in

N P .
guarantee the expert and cbjective discussion, the experts
of the EC should be invited. The Hungarian side s prepared

to discuss only the cancellation ¢

with bilateral talks only under ¢

5f the Treaty. It agreed
ondition that the Slovak

side stops the preparation works on the VAriant C.
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July 1991 - The Slovak side approves the construction of the G/N
Project within its own borders and putting the hydroelectric
power plant in Gab&ikovo into operation by relaization
of the project according to "temporary" Variant C.

July 1991 - The Government of the Czech and Slovak Federal
Republic approves alsc the construction of the G/N Project
according to the Variant C.

November 1991 - The Slovak side begins the construction of the
Project according to Variant C with presence of foreign
suppliers.

December 1991 - Intergovernmental negotiations in Budapest
finished unsuccessfully.

December 1991 - The Czechoslovak side proposes the establishment
of joint expert commission and states that it would accept
the decision of the commission. The Hungarian government
protests against construction and does not react to the
Czechoslovak proposal.

May 1992 - The Hungarian Parliament adopts the resolution to
suspend unilaterally the Treaty of 1977.

October 1992 - Slovakia puts the variant C into operation.

1993 - The Hungarian and Slovak Governments address the
Internaticnal Court of Justice in the Hague and sign
the Special Agreement.

1994 - Slovakia begins the definite completion of the Variant C.
Hungary begins the demolition of the constyruction site
in Nagymaros

35




36

30
WHITE BOOK, page 4 - 8

Documents and opinions on the G/N Project
Budapest 19%4

(oo}
In our opinion, the moral obligation of the direction of the
Hungarian Academy of Sciences was at least in this period to use
in the case of the G/N Project the activities of really
initiative and most universal experts Commission for Water

Management Sciences and those commissions which were competent
for special and expert guestious.

It is really deplorable that not only the highest water
management authorities but alsc the Academy did not accept or did
not sufficiently explain, mainly from the political reasons, and
they even hid those recommendations before the public which were
formulated by the Commission for the Water Management Sciences
according their best knowledge.

Further activities of the Commission for Water Management
Sciences will be discussed in Chapter |4.3.1.

4.2. Position of the Presidium of] Academy in 1983

The direction of the Academy began to act only five years
later, in the mid of 1382, on the demand of the Scientific and
pPolitical Commission and it asked cone Yoperative group” to work
cut a position and then at the end of 1?83, cn the demand of the
secretary ©f the Central Conmittes o% the Hungarian People’s
Party, it demanded the Presidium to elaborate its position. (The
material of the ad hoc commissions, working for the Presidium,
referred to the fact that they demanded the Academy only in
1982). The final position was elaborated by one ad hoc Commission
of the Presidium, but they did not ask |the Commission for Water
Management Sciences and other scientific commissions for help,
and they totally kept secret the text of the position. The text
was given to the members cf the Academy and te the scientific
commissions only in spring of 1589 as a part of the material
"pPositions o©of the autherities of the Hungarian Academy of
Sciences™ with designation *“Cnly for official use”, *Not for
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publication”. The substance of the position would have been
correct if Czechoslovakia had not been constructing intensively
the Gab&ikovo part of the Project very intensively on the basis
of the International Treaty since six years. The substance of the
position: it demanded to accomplish research to solve unclear
questions, the appropriate systems of wastewater treatement
should be constructed before putting the reservoir Dunakiliti-
HruSov intoc operation, the potential and agriculture as well as
forest management should be utilized for development, the
possibilities of territorial development could be utilized for
tourism. Further it is necessary te¢ fight against the worsening
of biological state of respective river sections, it is necessary
to guarantee the character of living(streaming) water, to form
the operational navigational way, the economic evaluation has to
be done in conformity with tendencies of world economy. The
government has to take into account not only foreign and internal
political reasons, but alsc technical, economic and ecological
scientific questions. Cn the basis of this information, the
Presidium of the Hungarian Academy of Sciences considers as
justified a considerable delay of investment, application cof
justified objective changes and especially its suspension.

4.3. Discussions in Academy in 1985

The President of the Academy T. Berend has summoned two
closed round table conferences for discussing the ecologically
directed proposal of Karoly Perczel and co, and ecological study
of VIZITERV. A secretary of the Commission for Water Management
Sciences was invited as expert to these conferences {its
contribution - see the following article). This was the first
{and for next four years the last one) forum on Gablfkove (at
that periocd, it was still cfficially GabZikovo, not BGS)
where a representative of the Commission for Water Management
Sciences was invited. '
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4.3.1. Ottd Haszpra: Ceontribution to the ecological study
' of impacts of the G/N Project. Crally and in written
form submitted at the round table conference on
24.6.1985, chaired by the President of the Academy.
(Extracts)

I. Commission of the Academy for, Water Management Sciences

during 10 years

It seems now that the Hungarian Academy of Sciences begins
to be preoccupied with such an expanded project as the G/N
Project is, which is going tc have impact on the whole respective
country with its operaticen. Its construction demands an expanded
and multilateral research work almost|at the last moment and it
is only on the basis of an impulse ¢f a man who is considered as
a total layman. As the secretary of the Commission of the
Hungarian Academy of Sciences for Water Management Sciences since
1970, I would like to summarize the facts of the last ten years
related to this project.

The last wave for the construction of the G/N Project began
in 1974. Our Commission for Water Management Sciences followed
with great attention the respective research and two years later,
in 1976, it adopted the rescolution for levaluation of researches.
The detailed information, elaborated on the basis of material
from various insticuticens and reflectiqg the situation by the end
of 1977, was discussed by the Commission on February 27, 1978.
Even if I was a speaker and I was also|responsible in the first
years 1963-67 and 1 headed a lot of researches on the G/N Project
and since 1975 I coordinated the research, and since 1976 also
as the Deputy Director of VITUKI for science with aim to
homogeneous evaluation of complex questions, I demanded two CO-
speakers and two experts to submit an expert refereunce on special
subjects. The resoluticn of the Commiséion agreed with research
which was already done, is being done and is planned, and it
considered for necessary that “more complex research of possible
ecological impact and prevention of damgges of the water guality
in the system and around it". The Commission demanded the dept.of
Academy for technical sciences that "Aide-mémoire of the session
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with proposal of resolution be sent in official way to the State
Water Management Office in interest to utilize it for further
research." _

I would like to mention in this connection that the
Commission agreed with the three-dimensional research of
groundwater in Szigetkdz which would lead to efficient scolution
cf groundwater regulation....

Cn the demand of the Director of the State Water Management
Office {(OVH}, the Commission established still in 1878 ad hoc
commission in the presence of experts for elaboration of the
study "Impact of the G/N Project on Hungarian water management
research and accompanying development of technical sciences.®
This material was presented in April 1977 by the Director of the
State Water Management Office, Istvan Gergely, at the session
of the dept. for technical sciences.

With regard to importance of this question, the Commission
for Water Management Sciences discussed, in April 19880, the
subject "Local impact of the Dunakiliti part of the Project on
groundwater"... and in conformity with report it stated that

page 4 - 10 _

"with regard to constructions of ten, even hundred years life,

the colmatation and process of forming demands the more precise
research than in the past with considering the possible technical
measures. .

In 1982, the Commission for Water Management Sciences
considered it necessary to reevaluate the researches concerning
the G/N Project. Therefore in December 1982, it discussed once
more the research done during 1978 - 82, in addition also from
that point of view if the proposals of the Commission from 1978
were included in the research. At the same session, it discussed
the study of OMFB (State Commission for technical development)
on complex utilization of the Danube, because the G/N Project
should be considered as & part of it.

The session, with participation of external experts, stated
that the proposals of the Commission had been fundamentally
fulfilled and the Commission agreed with proposal of further
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research. The Commission stated that “it considered for necessary
to complete research in some fields, but none ¢f the problems
could throw a doubt on the reasons of the G/N Project or some

which would prove the reason for suspension ¢f the construction.*

Among concrete statements, "the Commission considers for
necessary the explication of the problem of ice at Dunakiliti,
on one hand in interest to determine the ice impact on the
construction of the weir, on the other hand in interest to stop
the possibility of creation of riverine ice fields. - It is
necessary to clear the measure of eventual impact of chemical and
biological aspects on colmatation....| - Independently from the
art of divided canal, it is necessary|to go on with suspended
research of groundwater changes in Szigetkdz, by considering the
important impact of actual and planAed net of internal water
ways. - The Commission approves further exploration of
hydrological and ecological impacts ﬂf the G/N Project and more
detailed and precise elaboration of the proposals to eliminate
damage, as well as for elaboration of| territorial development.
The economy ©f the G/N Preject itself must be expressed in
numbers, but in future, it must bhe considered as an organical
part of the complex utilization of the Danube. It should be
considered not as a case ©f one economic branch, or some
branches, but as a part of the whole economy.

As the complex utilization of the Danube was initiated on
several levels (Scientific-political |commission, Secretariat
General of the Hungarian Academy of Sciences, President of the
Academy and the director of the State Water Management Office},
it is necessary to elaborate a coordinated evaluation. And for
this purpose, -an interdisciplinary, scientific and
internationally complex approach is needed, as well as taking
into account the technical, political |and economic background.
It is necessary to support greater publicity to reject the
repeated misleading criticism. - The méterials being elaborated
at this time must be submitted to the Commission.®

The Commission established at the same sessicn a sub-
commission to summary expression in numbers of questions of
energetic economy.
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In May 1983, the Commission for Water Management Sciences
discussed the II. chapter of the study of the State Commission
for Technical Development - "Perspective complex utilization of
the Danube.™

Among the positions of the Commission, the following'ones
are concerned with the G/N Project: ’

"The systems of groundwater regulation designed- with
regpective hydraulic and investment reserves, with possibility
of flexible regulation and expansion after the Ffirst
construction, will guarantee optimal conditions in concerned
areas (especially in Szigetkdz}, if agriculture demands it. Some
corresponding exploration and research is still needed for better
and more precise design of seepage net and its maintenance."

page 4 - 11

The decrease of amplitude of the Gab&ikovo peak waves by
dividing canal is effective especially for navigation. It is
necessary to study alsc further impacts (situation of wastewaters
in Gydr, groundwater level in Szigetkdz etc.}™.

"Parameters {(width, depth) of the abandoned river bed of the
Danube will be almost unchanged {or relatively little changed},
if the permanent water discharge from planned 50...200 m3/s would
be increased on 500 m3/s, the impact on the groundwater would be
of no importance..."

tGabgikovo and Nagymarcs are related in an organic way.
The peak operation in Gab&ikove is not possible without
Nagymaros. Even Nagymaros itself is very important, no other
projects (flood protection, transport) could be realized without
this hydroelectric power plant, therefore it is necessary to be

constructed.”
*The planned location of the waterwork Nagymaros 1is
optimal... If it had been located higher, the rocky alluvium

would form an obstacle for ship transport due to the river bed
lowering and water level decrease in lower section, respectively
it would have been'necessary to remove a big guantity of rocks."

“The dimensions of navigation locks in Nagymaros should be
diminished. Thus, the ships coming in, difficult due to the river
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bench, would be ameliorated. Neither in Nagymaros, nor in
Gab&ikovo, the navigation lock wider than 24 metres is needed...
Even navigation locks c¢onstructed up to this time on the Austrian
section of the Danube are only 24 m wide.®

“Unsystematic dredging of the river bed at the pléce af
future canal in Nagymaros has reached| already such a state that
due to the waterwork in Nagymaros, only corrections with positive
impact can take place. Finally, afteé regulaticn dredging, the
¢clearer water coming from upside can jonly ameliorate the state
of water basis 1in Budapest. Naturally, embankment wells,
galleries and their completion will be further needed 2s it was
up to now. If the waterwork Adony or ancther one will be
constructed, then it will be necessary |to examine its impact, but
its impact wéuld be independent of Nagymaros."

"Nevertheless the utilization of %he Danube will be, waters
of collection area must be biclogically treated. The treatment
must be solved still before putting the reservelir Dunakiliti-
Hru8cov into operation.™

Scme shorter statements: _

"As far as water quality is [concerned, as technical
solutions are demanded, the Commission for Water Management

Sciences is wwst competent.®
“Long-distance transport should not be led through
Nagymaros, because it disturbs the recreational area.”
"Desulphurization of the hydroelectric power plants which
is absolutely necessary, will increase the relative economy of
the utilization of water energy .*

page 4 - 12
"Different branches should be prepared for use of advantages
ensuing from the complex utilization, they should be prepared to

eliminate the negative points {(development of navigation,
adapration of structure and organization of agriculture,
wastewater treatment etc...®)}
“The water quality is not a biological question, but it is
a biological-technical question."
It may be stated from the abovementionned that the Hungarian
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Academy of Sciences - at least through mediation of the
Commission for Water Management Sciences - has regularly since
1976 discussed, from the own initiative, the complex proéoblems
concerning the G/N Project. In submitting problems, criticisms
and proposals, it discussed very concretely all those substéntial
guestions which were raised by private comments or commissions
of the Academy established in last vyears {as for ex.
Interdisciplinary commission for solution of problems).

It is especially pity that the activities of the Commission
and - during 35 years also the whole G/N Project - were not given
a wide publicity and due to it outer - and in my opinion well-
minded, but not sufficiently well-founded - criticisms caused
wider tumult than it reserved, even that it came to such sharp
¢criticism.

It is alsc deplorable that the Commission of the President
of Academy has never, since its establishment, consulted the
Commission for Water Management Sciences, and thus it had to walk
alone on the same difficult road on which has been walking seven
years before the Commission for Water Management Sciences.

I think that in the period of information boom it should be
a warning example which problems can be caused not only by the
lack of information, but its explicit concealment, or on the
other hand not to get acguainted with information and the
consequences of such a step can come over in certain question
on national and foreign policy.

{It is interesting that the Commission for Water Management
Sciences has never been officially informed about the
establishment of commissions of the President of Academy. This
interesting matter only completes that State Water Management
Office (OVH) who was the organizer of interdepartmental
commission, also completely forgot, as the Academy, the
Commissicon for water management sciences.)

Therefore I recommend that the questions on the G/N Project
would be met openly, I recommend to publish scientific and
publicity statements which reflect and explain the reality,

I recommend an appropriate information of experts and laymen,
inhabitants interested in the question.
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I demand that the Commission of Academy for the G/N Project
asks the Commission of water management sciences to neminate itg
representative into the Preparatory Commission. The Commission

of water management sciences will participate with pleasure in

preparatory works of the Academy Commifsion and with its 10 years

long experience and good experiences of cooperators will be
useful for the Preparatory Commission|

page 4 - 13
IT. Stahdpoint tc the Report elaborated by Kéroly Perczel
and com. and to their proposal fReal adaptation of the
Contractual G/N Project™
(Extracts)
(This contribution was presented by Otto Haszpra at the
round table conference organized four days later).

It is pity that some text formulations are often confusing,
critical statmenets and proposals are proclamatory, they don‘t
coutain arguments, therefore it is difficult to understand it and
o react on it. I would like to mention only comments to those
parts with which I have a personal experience.

Comments to the "Report",

The G/N Project is a complex system, therefore it is serving
several aims. It means that it wiil solve the problem of sliip
transpert {(navigation) without regard| tc the fact if somecne
considers it as the main or secondary aim.

If we are already discussing the order of importance, the
last decade demonstrated clearly that the importance of enerqy
and reproduction of energetical supplges was quickly growing.
Therefore the G/N Project is more and more needed from the
viewpoint of energy. It is understandagle that the realization
of it cannot be accompanied by vast ecological and hydrolegical
damages, it should rather be advantageocus alsc from this
viewpoint. The planning/designing pays| a lot of attention to
these problems in last months - and it| is supported mainly by
research.
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Commernts to the *Proposal®

p.1 - Wastewater must bhe - even according to the Project -
led into the Danube after they have been treated. Peak operation
is, in my opinion, favourable, because it causes a more intensive
water flow than the regular operation....

p.4 - To demanded depth necessary for ship transport, the
respective water level and not the discharge is necessary.

p-6-7 - The possibility of groundwater rehabilitation, even
its regulation on the Hungarian side - especially in Szigetkdz -
was confirmed by detailed three-dimensional researches. {Now they
are being made precise). It is not possible in the section of
some hundred meters in the inundation area of the Danube,
research ©f other possibilities of water compensation is being
done.

In the opinion and after exploration of many experts, the
water regime . .of agricultural layer of the disputable territory
does not need the direct contact with groundwater. The seepage
canals can serve, therefore, as simple irrigation canals. The
eventual change of forest in the considered area and in limited
extent is not a cause and reason for substantial change of the
actual G/N Project. The solid envirommental protection demands
a solid nature, but not absoclutely that one which arcse after
river regulaticn in the last century. The situation was before
also natural and solid, but quite other.

page 4 - 14 _

p.8 - The old river bed can be washed any time when it will
be necessary.

p.8-9 - As it is not the mining water extracticn, the total
amount of water layer of Szigetkdz and Zitny ostrov is not
interesting. The regular water draining from this layer will be
replaced by water seeping from the Danube (water reservoir) and
from the system of seepage canals - in possible expansions.

p.10 - The reservoir Hru¥ov-Dunakiliti will not be a
reservoir with stagnant water, not even in such a case if water
would not be discharged through the hydroelectric power plant,
because completion is accompanied with longitudinal flow as it

45

L



46

40

is by continucus coperation. The peak ?peration causes 5-6 times
greater velocity, as opposite to continucus operation, at times
of low water levels and this flow washes away all suspended load

which would only flcat at continucus operatiocn....

p.20 - Even water with low quantity of suspended load cannot
take more suspended load than a natural water, because later, it
cannot form greater sandbanks than natural water. Sandbanks don’t
endanger the G/N Project. _

p.22 - In my opinion, the Nagymaros part of the Project will
not disturb the aesthetics o©of the country, I think it will
ameliorate it. It is uncomprehending| why six different water

levels {even if they would exist as small lakes) should disturb
the aesthetics of the country. In my opinion, a series of
mountain ponds with different water levels can be beautiful if
surroundings are not neglected. .

p.- 26 - Recalling Belgrade (p.16}, it concerns only the
water level decréase in wells caused by Iron Gate, and not the
detericoration of water quality. This manifestation, "so-called
ageing process of wells" has been known|already many years in our
country and it is a growing problem even if the G/N Project would
have never existed. During my visit in Rhine region last year,
I was informed that the alluvial material thrown in the river bed
is determined to increase the lowering | water level not with aim
to stop the groundwater water level decrease, but to guarantee
the ship navigation over the sill of lgwer water of navigation
locks.

XX X

Basically, I agree with the Evaluation of the director of

OVH {State Water Management Cffice} and the statement of gov.

plenipotentiary, as well as with opinions (VIZITERV, OVIBER,
VITUKI), which I got later additicnally.

I agree also with p.1 of "Introduction into the discussion"

of Janos Szabd.

Basically, I agree also with putting the G/N Project into

operation after the problem of wastewater treatment would be

sclved. It would be better to determine that with constructicn
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of the G/N Project, the wastewater treatment should be totally
solved. In my opinion - it is not totally expert opinion - the
peak cperation rather ameliorates the water gquality than it
detericrates it. -

The prelongation of construction would lower the investment
concentration on one hand, but the absolute volume - as it is at
every investment - would be higher. An intensive planning,
designing and research has been performed since 35 years, what
is already a great shame.

page 4 - 15

But it must be respected that water management - not at all
or in a small part due to own guilt - provided almost no open
information, during those 35 years, to the public and thus,
instead of regular utilization, respectively rejection of small
external criticism, it meets, in last moment, amateur and
passionate criticism. It may be said in favour of these amateur
criticisms that a needed special and expert attention is paid,
in last years, to the demands of environment protection, which
were not systematically respected in the past

Thus as the Commission for Water Management Sciences stated
already in 1983 that further research is needed, the research is
really necessary, but it is not an obstacle to realize the
Project according to the original plan. It is alsec my opiniom.

III. Standpoint to the study of VIZITERV "Study of
ecoleogical impacts of the G/N Project and summary to this study

I can express only those comments which are based on my
experience.

Summary.

p.l - As I menticned in detail form already in I. part, the
Academy of Sciences began to be preoccupied with scientific
research of the G/N Project not only in 1981, but within the
activities of the Commission for Water Management Sciences
already in 1976 and it submitted in 1978 the same what was
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submitted in 1581-82 by the commissions of the President.

p.2 . - Interdepartmental commission has never asked the
Commission: for Water Management Sciences for cooperation,
although this commission was regulgrly informed about this
questicn. An accidental invitation|of scome members of the
Commission 1is not the same as the representation o¢f the
Commission. .. '

p. 8-11 - Statements on water quality is, in my opinion,
sufficient with a remark that the wastewater treatment is not
only appropriate, but it is necessary ro solve it along with the
G/N Project. This is strictly related to big sources of
pellucion. Canalization and wastewater treatment of smaller
villages can be solved later.

p. 14-15 - I agree basically| with dilution of Gyér
wastewaters during the peak operation and their washing away into
the next peak operation center, but I)don’t see any guarantees
that in time of water level decrease,| the suspended load would
not sink and set on banks. Therefore |from this viewpoint, the

biological wastewater treatment is necessary....

On Study of ecological impacts

p.34 - If we take for basis average values, the discharge
of Dunakiliti seepage canal does not reach 45-50m3/s, not even
40m3/s even in such a case if seepag? with-elevated level is
used. But if the real average seepage factor will significantly

deviate from the basic data, the seepage discharge may be
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significantly higher or lower. Therefore it is quite right that
the seepage system is designed with such a high adaptability.

1 propose to build in the Dunakiliti weir an electroblock
with capacity 50m3/s as it was mentioned in the first projects,
It would be indeed necessary to discharge only 20-25m3/s at the
beginning with regard to the seepage and with aim that also in
the upper secticn of the old river bed would be 50m3/s
guaranteed, but later, the discharge should be higher because it
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stays unused from the viewpoint of energy due to colmatation of
the river bed over the waterwork. |

p.35 - I cannot understand fears from washing of the old
river bed with surface water.

p.42 - 0il catching above the Dunakiliti weir is, due to the
low velocitf, possible with permanent floating walls,

p.63 - I am not informed that we would have at our disposal
the results of finished or sufficient research to stop the
riverine ice fields in winter time from the Dunakiliti reservoir.
If not, the research must be done, because sliding of both ice
fields to the middle can shut the free passage and thus ice can
form an ice barrier causing a flood.

p.65 - In the list of literature the basic study of VITUKI
of 1980 is missing ({(Exploration of efficiency cf sespage canal
of the Dunakiliti/HruSov reservoir}, which solved the groundwater
regulation in Szigetkdz, even if other seven studies connected
to this one are mentioned on p.66.

To *“Introduction into the discussion of Academician Janos
Szabd

p.-2 - I don‘t consider for founded to omit the peak
operation, neither from the water quality, nor from the energy
production. Wastewater treatment of Gydér waters is necessary,
independently from the fact if the peak operaticn will be or will
not be realized. And it is not clear why cone GWH of energy during
regular operation should need more oil than its production with
peak operation.

I don‘t see a reason to guarantee the permanent ship
navigation on the ¢ld river bed. If needed, with opening of weir,
it is possible teo £fill the old river bed up to navigation
depth... ‘

p.5 ~ I am personally very glad that the groundwater problem
in Szigetkéz, which some years ago provoked major reservation,
and agricultural situation is considered in the Intreoduction for
corresponding one.

It would be good if we could boast with only one fragment
of wastewater treatment on the right side of the Danube as it is
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with water on the left side of the|river. But we must first
construct something before we demand |more from our neighbour on
the left side.
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p. & - To reservations against the change of water quality
from the hydraulic viewpoint, I would|like to mention only that
the water in Dunakiliti reservoir will stay there max. some days
and therefore it cannot Dbe considered as stagnant water.
Regardless of it, there are signifiCﬁntly higher velocities at
the peak operation than it is by regular coperation.

p.7 - It is possible that energy production of the G/N
System in peak operation will represént only 1,2% in the vyear
2000, but it will"guarantee 7% of peak operation what is not
unimportant.

p.% - If some weeks or some months waiting of ships is not
considered as damage, then the ship transport will really gain
nothing with the G/N System. But I really doubt that it is true.

Debiting the anti-flood budget with costs of anti-flood
constructions is quite right. ‘

The result of ceoncealing the information is the fact that
the groundwater problem arises once more in 1881, even if a
solution existed already in 1980, |

I agree with other parts of Introcduction or for some of them
I am not competent.
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4.3.2. Position of the Academy in the year 1985

The ad hoc commission of the Hungérian Academy of Sciences
elaborated a standpoint from both round-table conferences which
were sent by the President of the Academy together with Aide-~
mémoires from conferences to the Secretary of the Hungarian
People’s Party. It confirmed the position of the Academy of 13983,
but it stated also that diametrically opposite opinions existed
in many questions. Necessary research is|mentioned in detail, but
there is no information that some questions (for. ex. if the peak
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operation 1s admissible or not, or - horribile dictu - in which
measure and under which conditicns it is admissible) could be
cleared in natural way and unambiguously on the basis how nature
reacts. In connection with Perczel’s proposal they state, that
"an open clash of opinions is considered as useful, even if lacks
are being found in the report." It is pity that after this wise
statement, further secretiveness went on.

4.4. Positionus of the Academy in 1588

The government - under pressure of some not yet distinct
environment protectionists and their leaders - has asked the
Academy for its position to support their decision taken from the
innerpolitical reasons to suspend the construction of Nagymareos
with the authority of the Academy. The direction of Academy has
agreed at last not to construct the Nagymarcos part cof the Project
- without regard to the fact that it was a part of Internmational
Treaty.

As ncbody with normal mind could suppose at that time that
it would be possible to stop the construction of Gablikovo-
Dunakiliti, which was already by 90% completed at that time, some
objective statements entered into discussion in connection with
this construction. Among working groups of the ad hoc commission,
preparing the position of the Academy, the group of water ecology
{even if the water management constructicon was not represented)
stated basically that in case if Nagymarcs would not be
constructed, the operation of the complex Gablikovo-Dunakiliti
would K be acceptable without peak operation. Some statements
follow:
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* ,..Even if the final report of the UNDP/WHO/OVH "Model
regions of regulation of water gquality in Hungary* named in
detail the possible and most substantial problems of water
quality in comnnection with the G/N Project construction, no
complex exploration of these problems has been realized up to
these days which could serve as & basis for taking decisions.

e e e -
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...But the non-realization of the Nagymaros part without
peak operation leads to quite another situation than the original
one had to be. In case of such a decision, the very detailed and
complex revision would be necessary, which would reveal all
connections and it would last some years.

The working group of ground ecology of ad hoc commission -
also without water management construction - examines in its
detailed report the consequences of the G/N Project realization
in the whole extent, then in connection with the realization of
the Project without Nagymaros - considering the construction of
Gabdikovo-Dunakiliti for obviocus and |also in connection with
Nagymaros, it considers for appropriate only moratorium and not

the suspension or demolition - and ends with two following
paragraphs (which are alsc a criticism of the own ecoclogy
Prognosis) :

®If the G/N Project would be realized only partially
{without Nagymaros part), without peak operation, then the
secondary negative ecology impacts would be eliminated not only
around Nagymares, but they will be lowered also in upper section.
But even at moment, the regulation system of groundwaters would
be useful, as well as the constructicn Lf structures Lo prevent
the detericration of groundwater gquality. This is not an
alternative of effectiveness, but the basic ecologic supposition
to put the G/N Project into operation.

To reliable prognosis of the above-mentioned ecclogic
impacts of the G/N Project, the results of monitoring during the
peried of 3-5 years after putting the Gabdikove part into
operation are needed. It is absclutely necessary to construct and
to operate the complex monitoring which should be more extensive
than that of nowadays. But it will be possible in such a case
that moratorium on Nagymaros cculd be gua%anteed.for that pericd.

Budapest, 15.6.18838"

The position submitted on June 20, |on the plenary session
of ad hoc commission, contains the verbatim report of the above-
menticoned statements.
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It is necessary to state that the President of the Academy
Ivan T.Berend in its TV interview in which he supported the
moratorium on Nagymaros - not to endanger his reputation of an
economists - answered that with regard to the fact that the work
Gab&ikovo-Kiliti was almost completed, its suspension cannot be
discussed.

Another opinion of the president of another Academy should
be mentioned in this place. It was heard on the Vienna Congress
ICOLD (International commission of big weirs). The openingfspeech
- it was published also in written form - was lectured by the
President of the Austrian Academy cf Sciences, the professor Otto
Hittmair. This lecture was concerned in a very complex way with
a balanced interaction between the utilization of water energy
and environment, between man and nature., Some ideas: The
utilization of water energy is «clean and ecoleogically
advantageous production of energy in comparison to multilateral,
global and local impact of thermal power plants on environment
and health. The correct ecclogical impact should serve to vital
relation between environment and economy. The ecological
dogmatism, the deny of all changes, damages this vital balance.
The real aim of this ideclogical dogmatism is to awake prejudices
and obstacles against every rational planning, to render
impossible the development of fulfilment of human requirements,
even in areas of hunger - activities against establishment of
water reserveirg - alsc minimally fulfilment of living needs.
This is in contradicticn to human solidarity etc. {Perhaps, Otto
Bittmair defended with these ideas its reputation of natural
scientist}. _

In front of the building, scme young men distributed
leaflets of some fabricataed organization ICALD ({Internaticnal
cooperation against big weirs) and spread a linen, which - as a
ideal way of life - represented a South-American Indian fishing
fishes in primeval forest with title "Let rivers flow." Even the
reporter of the Hungarian TV, sent for the Hungarian money,
supported the small number of that non-Hungarian organization
distributing leaflets, but he was not interested in the opening
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speech and speech of the President of Austrian Academy. {Later,
Hungarian TV broadcast nothing about the Congress of ICOLD with
2000 participants, but there was a detailed report on the meeting
cf “ICALD" with 10 participants.

4.5.1990 Letters te the new government

Even if the mass-media fought against the G/N Project, it
was possible to hope for a new, cobjective examination of that
question on the basis of sober expression of the minister for
environment of the new government in an interview.

The President of the Commission for water wmanagement
sciences who was at the same time the head of national
institution of highest degree for training of water construction,
the former Institute of water management and water construction
at the Technical University, wrote the letters, in the case of
the G/N Project, of the same wording t¢ the Prime Minister,
Minister for Environment and Minister |cf Transport, as well as
tc the President of Academy. He states|at the beginning: "After
fall of peclitical storm, it is now time to set up, if it is
possible, a good and founded decision on the G/N Project whick
will take inte account the present and future interests of the

country.® Further - on the basis of discussion in the Commission
for water management sciences - he summarized the history of the
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question and demonstrated that the last|ad hoc commission of the
Academy had avoided in substantial |questions (for ex. if
Nagymaros had to be constructed or not) the decisions and left
it to the President of the Academy. The President of the Academy
and his close circle - under influence of members of Presidency
who were not enough gualified but formedlthe expert opinion with
regard to political situation - took position that the Nagymaros
cculd not be constructed and sc it came out to public and
parliament as the expert-scientific position on the Academy. The
government, referring to this fact, suspended temporarily the
construction at Nagymaros, later on the whole G/N Project and
promised that it would order research| - especially to make
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prognosis of possible ecological impacts and then it would decide
on the basis of these examinations about the future destiny of
the whole Project.

Further he writes:

T, ..now, it is no wmore guestion of beginning and expansion
of research necessary for the project, but much mcore the
determination of operation possibilities - in case of Dunakiliti
and Gab&ikove of almost completed structures. Taking into account
especially high degree of uncertainty of ecological prognoées and
high degree of responsibility of research workers in the case
that they would recommend putting the work into operation after
five considered years of research and then a year later, a
catastrophic ecological situation of water quality would
eventually arise, thus the psychological base o©of objective
prognosis 1s very week. In mwy opinion, much better and more
economic and only reliable solution is an immediate test
operaticn ¢f the complex Dunakiliti-Gabéikove and evaluation of
really existing situation, because in this case, the research
workers are not overburdened with psychological load, but they
can measure and evaluate only the real state and they can
determine and declare with responsibility if the operation can
go on....

...If the test operation ¢f the part Dunakiliti-GabZikovo
will be determined to be advantageous, respectively it would be
positive with acceptable height of costs, then it would be
possible to construct and put into operaticn also the Nagymarocs.
(Majority of experts confirms that the main cause of eventual
unfavourable ecoclogical impacts would be the water reservoir
Dunakiliti, the impact of Nagymarcs would be smaller).... The
working area thus should be dismantled, respectively the original
river bed should be restored only in such a case if the testing
operation Dunakiliti-Gab&ikovo would prove that the operation of
the system would be irreversible damaging.*

Then, he pointed out on 70-ties years of swollen branch of
the Danube in R&ckev. In comparison to this branch, the
conditions of operation of the Dunakiliti reservoir would be more
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favourable. Then he pointed out at environment protactors, at
pelitical interactions, at mass-media|and consequences of it:

*In my copinion, the well-minded protectors - along internal
remarks of water wmanagement experts - raised justified or
unjustified, but at any case legitimate questions... These
questions were classified by the political opposition of that
time - without appropriate expert control - into the arsenal of
means of political fight for human and collective rights, for
raising democracy {this process is not|yet finished}. It can be
understood, that after taking over the |power, it is difficult to
give up "expert® and pelitical position supported during many
years without threatening its confidence and therefore the old
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and new political and expert representatives fear to come back
to such projects which are connected with the former regime. It
must be acknowledged (and it should be |explained to the public)
that putting the G/N project into operation or its suspension is

not a political and ideological question, but a very practical,
pragmatic, technical, economic question which has to be and
should be solved in favour of country, |with the least possible
burden of tax-payers, with most useful utilization of the system
and with the 1least damage to environment. And it is not
impossible, if before beginning the |construction, the most
favourable was to back to the original| situation, now due to
considerable state of constructicn, the most favourable state
would be the test cperation cf the system.®

*....The mass-media gave room onlly for attacks (without
controlling if they are founded), while the experts opinions
supporting even in small measure the| G/N Project were not
published. Not tc speak about the anti-democratic character of
this method, the result of which was not only the unilateral
influence of public opinion against the G/N Project, but as well
discredit of the water management profession itself which stops
the growth of experts. (The typical example is that TV reporting
Delta broadcast in these days a half-an-hour preogramme how
the r“experts® elaborated in “Wallingford 1laboratory® the
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protection of dying banks of England not in discrepancy with
natural laws, but with their utilization. But they did not
mention that "the experts" were hydrotechnicians and there is a
laboratory of water constructions in Wallingford")

He ends his letter:

"... I wrote these lines on the basis of discussion.which
took place during the session of the Commission for water
manggement sciences on 14.6.18%0 and on the basis of the
Commission’s agreement. It c¢ould be still a lot written in
connection with water management and ecological tasks affecting
all areas of life {to mention only an unfavourable state of waste
waters and wastes in the country} which demand a principal change
of aspect and measures (even money!). But now the G/N Project
represents a crisis. The right solution would stabilize the
position of water management and environment protection of the
country and would avoid further extreme and unconsidered steps.

Dear Mr.President! Dear ministers!

There were statements from the highest places, even £rom the
Minister £for Environment (actually the most competent and
temporary government plenipotentiary) which demenstrate in the
questions of the G&G/N Project a deliberate and unprejudiced
intention for reevaluation of the situation. I hope that I
succeed with this letter to strengthen and realize these
intentions.

I can assure you in the name of the Commission for water
management sciences as well as in my name, at the same time as
representatives of several institutions, that we are going to
develep activities for the benefit of the country in Lhe sphere
of water management and protection of envirconment. We will be
at disposal to the Government and Academy collectively,
individually &as the members of commissions established in
future.®

page 4 - 23
The President of the Commission for water management sent

57




58

52

on June 22, 1%90 ancther letter to the same addresses in which
he submitted a concrete proposal of the text of government
declaration:

"The Government considers that| decision o©of the former
government for correct which states that the definitive déstiny
of the System of the G/N Project can be decided only on the basis
of further examinations and research. [It states at the same time
that still no decision was adopted as far as the beginning of
this research is concerned. It is therefore necessary that in
comnection with this research, with utilization of proposals of
respective institutions and protection and other special
organizations and after hearing well-known foreign experts, a
special government commissicn, in which the best representatives
of technical and natural sciences - |including ecology should
participate, should adopt the decision.

The research should be aimed at terrain measurements,
theoretical studies, laboratory and other tests. Due to uncertain
prognosis, especially in the sphere of ecology, to the fact that
a part of the System is almost completed and therefore after
minimum of work, it is sSuitable fo'r teét operation, it is
possible to verify all original and really recommended conditions
cn the System itself, i.e. in the undoubtful way. During test
operatiocn, detailed research of ecological factors, especially
in connection with water quality of the(reserveoir Dunakiliti, in
the Gab&ikove operation canal and in the Danube in the section
under Dunakiliti, with operation influenced by the groundwater,
with impact on regulation and appropriation system of
groundwaters, with development of grounciwater level and quality,
with reaction of flora and fauna in |the area of reservoir,
respectively with moving of flora and|fauna into the similar
inundation territory which will not be flooded, with changes of
climate of wider environs. Along to| this research, those
examinations will be continued or will be finished (for ex.
seismologic prognosis), which can be done independently from the
test operation. The Hungarian and Czechoslovak side will realize
research on their territories, respectively, with participation
of experts of other side and they let independent foreign and
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national expert and social protection organizations to look in
the research results and to express their judgment.

As all experts agreed that conservation, respectively
amelioration of the water gquality of the Danube would be
necessary also in such a case if the System of the G/N wouid not
be put into operation, and the Hungarian and Czechoslovak side
would conclude such an agreement on necessary construction,
respectively spreading of wastewater treatment systems - which
would contain alsc the guarantee of construction and effective
operation ¢f necessary structures. This agreement must be cpen,
prepared to include results from cngeoing research.

The mentioned measures serve practically and exclusively to
the protection of environment, for conservation of natural values
and these having not only local, but also global importance and
impact, the Hungarian government will address the European
Communitcies, the governments of the U.S.A. and other developed
countries which react on ecological guestions that they cover
costs according to their possibilities and declared intentions.®
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The President of the Commission for water management
sciences in hig third letter of July 11, 18%0, which he sent
alsc, besides to the above-mentioned addressees, to the Minister
without Porcfolico charged with administration of affairs
concerning the G/N System, and as consequence of worsening of
economic situation, he analyses the consequences of the
suspension of the G/N Project in 5 points:

1. As consequence of definitive suspension, the compensation
will be higher than the costs for completion. If the sum for
completion represents in reality $7 billions, then the sum for
definitive suspension will be 70 billions.

2. The modernization and maintenance of navigation route on
the Danube without the G/N Project gulps down permanently
billicons and at the end, it will ke necessary to construct any
system of waterworks.

3. The only way how to avoid the sSlovak right for
compensation is a common decision based on real knowledge from
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the jeint test operation.
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4., The Austrians will not give |up, from mere sentiment,

their right for compensation of 3 billions ATS which legally
belongs to them for comstruction of Nagymaros working area.

5. Germany cobviocusly counted wi%h the System G/N already

under coustruction, when it definitive:lLy decided to complete the
System Main-Rhine-Danube. Therefore Hungary cannot break its
contract obligation without having results from test operation.

a.

6. We quote word-for-word this conclusive point:

"The Hungarian government has |to decide today. Either:
without responsible sclentific research (the most competent
and convincing evidence of which is the test operation), it
rejects further construction and operation of the G/N System
and then, the country will be burdened with non-realized
benefit, the obligation of unconditioned payment of
compensation, as well as the end off our reputation of a
responsible partner (what will influence on our future
also from other viewpcint}, or
will perform necessary scientific research and on the
basis of the only competent and convincing method, which is
test operation, - and nevertheless the results of this test
operation are - it will lead the country out of this case
without moral detriment. If namely Lhe definitive decision
would be to complete the construction, then we don’t need
te pay compensation to the Slovaks, even the Austrians can
accept that the construction was only suspended and it could
be agreed that for postponement, neither the Austrian side nor
the Slovak side would demand compensation and the effects of
the functioning system would be-succefsively realized. And if
the decision supported by the scientific research would be the
definitive termination, the obligations toward Austria and
Slovakia would be admittedly actual, |the benefit would lost,
but our moral image, even commercial |{and political) will be
untouched, our moral capital will be |undisturbed.

(At this point I must refer to thel mass-media information

which referring to the government circles, has reservation
against limitation of supplies of Soviet|oil - these are caused
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by very bad economic situation - insisting that intermational
treaties cannot be unilaterally cancelled. Naturally, it is not
possible. But how it is possible te nullify the Hungarian-
Czechoslovak treaty or Hungarian-Austrian treaty and not tc do
any step for really scientific and only justified evidence of
"ecologically emergency situation®...)®

The letter ends as follows:

I cannot be said either from the above-menticoned and from
my former letters, or from my activities that I fanatically
support the G/N Project. Mentioning my opinions and proposals and
taking into account the actual situation, I would like to
contribute to such a solution which would minimize ecological,
economic, (national and international) political and ethic
damages and which would not fend off benefit - through
construction of navigation route of Eurpgpean level, the
production of energy not pelluting environment etc. To the
benefit of the country and the nation.

One note to my first letter (page 21) - on ruining a goed
name of the profession of water construction, According to my
last information which was 1istened at the sessicon of our
faculty, only three of new listeners of constructicn engineering
have expressed their will to continue the studies in the field
of water construction.®

The mentioned three letters were answered by two - not
factual answers. The President of the Hungarian Academy of
Sciences Domokos Kosary wrote on July 17,1890:

*I have got your letters of June 20, 22 and July 11. I would
like to inform you that the Hungarian Academy of Sciences intends
to study the G/N Project only on the demand of the governmment.
If demanded, your proposals will be handed over to those members
who will be participate in research.”

The Minister for Environment answered on July 26, 1990:

*I thank you for your valuable information and proposals
concerning the G/N Project with intention to help us.

Dear Mr.Professor, you are surely informed that Mr. Gydrgy
Kiss S4&msondi was nominated as government plenipotentiary for the
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Danube system of waterworks.

As the government plenipotentiary, respectively his
secretariat is responsible for all operative activities, I sent
them the copies of your letters."

4.6. Activity of the commission |[of experts of goveranent
plenipotentiary

In the meantime, the function period of the President Otto
Haszpra was over, he wrote to the goveénment plenipotentiary on
January 28, 1991 as a private person. %e quote:

v, ,,.BEven in the past, the probability grew and as
consequence ©of the last decision of the Slovak governwent, it
became almost sure that the Slovak side would construct on the

Slovak section of the Danube, approximately near Cunovo, that dam

page 4 - 26

or underwater weir which would divert the Danube waters on the
Sleovak inundation territory and there -|damming the left-side of
the river bed - a reservoir of 45 xm2 |would arise which would
supply the Gab&ikovo part of the Project. The system will
guarantee the diversion of navigation route into the operaticnal
canal and the operation of the Gablikovo hydroelectric power
plant  would be according to the original plans....*

* ,.because in this case, the Hungarian side would not get
any electrical energy, the Slovak side would get 1,5 - 2 multiple
more energy than it would have got in|the case of originally
planned system. The possibility of utiﬁization and interest in
the Slovak reservoir of 45 km2 extent is practically the same
than it was planned originally for the [common Hungarian-Slovak
reservoir of 60km2, but the benefit will go only to the §Slovak
side...v

v, ...from the viewpoint of groundwaters of Szigetkdz -
especially as consequence of the lack of |an agreement - damaging
consequences may be supposed which could be removed only with
high costs.

According to the original projects, |it would be possible to
regulate the groundwaters of Szigetkdz |with such a system of
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seepage canals which would be supplied by the seepage canal on
the Hungarian side of the reservoir Dunakiliti-Hrudov and intake
structure at Dunakiliti.=®

*....Restauration, respectively regulation of the
groundwater level would demand, as consequence of mentioned
increase of endangered territory - accoxding to my estimation
(estimation took into account 50 m3/s as basis for supposed
discharge of the old Danube} - ctirca one and half multiple of
seepage as compared to the original preoject and gravitation
possibility of this {i.e. that the water “alone" would flow into
the seepage system) becomes totally extinct on the Hungarian
territory. Then to restore the groundwater level on the territory
between the Danube and Rébca, there are only two possibilities:

1. To construct on the right side of the Danube section of

the Slovak territory straightaway over the weir a gravitational
intake structure of minimally 100 m3/s output with a canal
leading to the Hungarian territory {(The Slovaks had realized it
in smaller measure with aim to supply water into the Mosoni
Danube} there with a system of sedimentation reservoirs with
ability to clean the whole amount of water into a limpid state
and to expand seepage canals there where some were already
constructed or planned.
The capacity 100m3/s provides sclution only on the Hungarian
protected side of the Danube anti-flcod dam. If the aim is to
preserve woods, respectively natural environment of the Hungarian
inundation territory, the capacity of the system should increase
over 200 m3/s.

2. The solution, realized fully on the Hungarian side, would
be the construction of a pumping station near Rajka with capacity
ca 100, respectively more than 200 m3/s (with demanded output ca
1S, resp. 30 mW} with above-menticned sedimentaticon reservoirs
with a seepage system. I note with regard to the costs of
operation ¢f the system that it must be in operation not only in
vegetation period, but also during majority part of winter period
due to ecological reasons,

It is evident that both "solutions" are from the economic
point of view a big debit for the country and from the political
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point of view it is humiliating for the Hungarian side.

As it is highly probable that the ecological conditions of
the Slovak reservoir are acceptable, respectively they can become
acceptable, the scientific humiliation is possible in the same
measure. {I can remember statements of some hydrobiologists. that
the putting the waterwork Kiskdr into|operation according to the
"I.stage* will cause that the water of Szolnok will become
undrinkable. They insist nowadays on the preservation of the
I.stage.)
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...The chief poclitical leaders and statesmen sit in their
owm traps because without scientific |support, they believed in
a conclusion ensuing from a disputable truth and they engaged
themselves for it.

The construction of the G/N Project reached a certain stage,
when in the ratio 1:1 a test controcl|of the most ecologically
critical part of the System {Gabfikovo-Dunakiliti) would have
been possible also without any wrong conclusions and with

relatively low costs (damming of the Danube). Those who sit in
their own trap are threatened unfortunately with a total fiasco
with internaticnal publicity because the unilateral operation of
the Gabtikove system could show to| be highly probably as
successful. It could be moderated only if we contribute to the
test operation. But if influencing politics and influencing
science cannot see this fact then we\must address the highest

forum, i.e. the sane mind.

I wish you, dear government plenipotentiary, that you are
successful in your responsible activities for the benefits of our
country. I hope, and I believe that)a repeated study of my
letters will help you in these activities."

The government plenipotentiary has lanswered after two months
as follows:
Dear Professor!

Thank you four your letter of January 28, 1991, as well as
for previous letters written with effort to help us. I must
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inform you that your repeated proposal for test operation is in
contradiction with the Programme of national revival, therefore
we could not accept 1it. All other your statements will be
discussed once more within the framework of research of impacts
with aim to prepare the decision.

The statements you mention in your last letter in conﬁection
with Czechoslovak temporary solution will be taken into account
by preparing the planned meeting on government level and I hope
tc cocperate with you in future.

Budapest, 20.3.1881
Dr. Gydérgy Kiss Samsondi

page 4 - 28
The government plenipotentiary held his promise and demanded
Ctte Haszpra in March 1981 to participate in the work of the
commission of experts organized by AGROBER. Its task was to
evaluate in numbers the impact of different new variants of the
G/n Project. Otto Haszpra added a text of 12 pages to tables
becauvse "as consequence of notions which can be explained in
different ways, the numbers in tables alone'provide no geffective
infcrmation....The substance is therefore formed by the text.®
He writes for example on energy: "The energy produced by the G/N
System is a clean energy, the hydroelectric power plant pollutes
neither air nor water in contradiction to thermal power plants.
We’ll produce the electric energy for the Austrians in polluting
thermal power plants to the detriment of own health and health
of our children.™ His summarized opinion was as follows: "The
only rational sclution is Variant A-2 {(only Gablikovo). The test
operation Gab&ikovo-Dunakiliti would not further culminate the
Slovak-Hungarian relations and it would lead with highest
probability not to an ecclogically damaging and for econonmy
loosing soclution, but to an useful one. The test operation
Gab&ikovo-Dunakiliti would not mean unilateral scientific, moral
and political humiliation for either of both sides and in case
of unfavourable results, both sides could conclude an agreement
on suspension of the Project. In favourable case, the Nagymaros
part of the project could be constructed with a respective
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scientific support. At any case, the
cases.
Budapest, 5.4.1991"

science would win in both

But after-sending'written.positions, the'evaluationﬂactivity

Telex of
“The government plenipotentiary

was fsuspended® immediately.

3.4.1991:

for the Danube waterwork

Suspended all works connected with research of impacts of the G/N

System. The tasks will be made precise
the governmental level which will take

only after discussions on

place on April 22. I ask

you therefore to suspend all activities you perform on the bagis

of your appointment.
Ferenc Fehér, engineer, AGRORERY
But no tasks were sent after this

4.7,
respounse

telex.

Position of one ad hoc commission of the Academy and its

Going back to the Academy, the new ad hoc commission began

Lo be concerned with the question of
ITepresentative of the Commission for «
was included in this commission, nev

the G/N Project. But no

‘ater management sciences

ertheless it was before

promised by the president of the Academy Ivdn T.RBerend.

As 1t became clear later, this

ad hoc commission was

concerned exclusively with listing arguments against the G/N

Project.

it was done totally Secretly aﬁd therefore nobody could
discuss these arquments, neither the public,
experts until the magazine Elet &s Tudominy

nor the external
(ET - Life and

Science) surprisingly published then on 20.9.18%1 under title

“Position®.
The whole text of the position of
be found in chapter 4.7.2. with experts

ad hoc commission is to
report and evaluation of

the Commission for water management sciences.

page 4 - 29

4.7.1. One characteristic discussion in

mass-media.

Otto Haszpra reacted immediately as private person on the

menticned position. ET - after edition

beginning of November in its 44 number (

- published it at the

in column *Dear ET"). The
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reaction of the ad hoc commigssion was published in the 46. number
of November 15 and it became clear from it that the president of
this ad hoc commission was Gébor Vida. The answer was nc more
published by ET, but we quote all three articles and the reader
can do a conclusion himself.

ET, 1.11.1991 (44 .number)

“Dear ET!

It seems that the Position of the ad hoc commission of the
Academy to ecological risks of the Gablfkove waterwork, which was
published in 38. number of your magazine, was not submitted to
respective expert criticism.

Already the first principle of the Position is wrong: the
dynamic balance of the Danube and neighbouring water systems was
not altered during tens of thousands of years, but it changed
substantially in the past and this centuries due to regulation
of the river, flood-protection and regqulation of surface waters.
At Szigetkdz and Zitny ostrov - even according to the map
published in ET on page 1198 - the floods flooded territory of
5000 km2 for many weeks and months 200 yeérs ago {sometimes it
happened more times in a year). It happens nowadays only rarely
on smaller territories and for short period (For comparison, I
note that the Dunakiliti reservoir would flood 60 km2 of the
former inundation area!). As cause of the said human activities,
the whole biosphere of the region has changed if we consider
"half-wild" nature or its new culture which is able tc support
and preserve inhabitants.

Qther three "principles" of the Position analyses the
following: research must be done carefully (2}, the lack of
knowledge limits exact conclusions (3), models of short period
span can lead to wrong cenclusions {(4).

The lack of knowledge follows from the lack of necessary
wisdom. We can deduce well-founded conclusions for the conditions
of the mid-Danube from data and facts which were collected during
several generations. It is generally known that the swelling
structure of... Tas controls water on a wide area of Réckevel
{Sorckséri) branch of the Danube and 70-years results of
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observations and monitoring of ecological and hydrological
impacts ©of this swelling are at disposal. In the swelling part
of this Danube branch, on the area of 12 km2, self-purification
capability has arisen which has mastered industrial, agricultural
and other pellution, which is irresponsibly high and which must
be lowered at any case. In the lower section of the most swelling
section, tourists can find every year a refreshing area and.water

page 4 - 30

of good quality. Six smaller sections of this Danube branch were
already declared for protected natural areas. The process of
declaration of other areas for protected is being in progress,
because the neW'and.preserved'botanicalL zoclogical, hydrological
values during the last 70-years demand a legal protection.

We can consider the Sorcksdr Danube branch for *half-
operational test®. Many conditioms in|the Dunakiliti reservoir
are more favourable and therefore we can awaif there still better
conditions that in the Danube branch.

The swollen area Gabd&ikovo-Dunakiliti and its surrounding
would show surely good hydrological and ecological results during
some years ldng operation. A part of the region could be declared
for internatioconally protected area. Along te this and other
positive sides {for ex. hydroelectric power plant is not damaging
health}, it cannot be understood why "Festcration“ of the area
is demanded which would cost some billions.

Even if I mentioned every "principle" and shortly commented
the positive impact of swelling, the extent of letter does not
allow 2 detailed criticism.

| Dr.Ctto Haszpra

ET 15.11.1991 (46 No.)

"Dear ET! _

Otto Haszpra wanted in his contribution (ET, No.44) to
substitute “respective expert criticism® of the Position (ET,
No. 38}, because-according to his opinion, it lacked up to now.
He satisfied himself with rebuting principles, because thus, he
puts doubt on the whole Position. I would like to refer to
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"respective expert criticism" of Otto Hészpra.

According to Position "Actual dynamic balance of the Danube
and neighbouring water systems has arisen after the last ice
pericd. It was not substantially altered in the last 10.000
years”. Really, today - as it was during laat 10.000 years - the
river at Szigetkdz flows over the cone of own sedimentations; it
retains water supplies, conserves quantity and quality of
drinking water. The regulation has admittedly changed the
original state of the river during last 100 years, but the
statement of the author of criticism that “the biosphere of the
whole region has changed® is not substantiated, and it is not
precise. Not precise, because he thinks on biotope or on local
fauna and flora instead of biosphere (Only Earth has biosphere,
ne narrow region can have it). Not substantiated, because by lack
of research material, no summary opinion can be formed on this
question.

The author qualifies further three ‘principles® and
criticises their authors "for lack of necessary wisdom®. Without
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regard to the criticism, I want to state that Otto Haszpra does
not want to remember {or he dees not remember} at that ad hoc
commission of the Academy which, in June 198%, elaborated the
position to the G/N System for the government. We both were
members of that commission, and now principles, which are put
into doubt, are word for work citation of principles of that
commission. {(Besides principles, I thipk it is important to say
that estimation of ecological impacts is possible only with
general {respective knowledge) and local (research} experience.
It is nonsense tc discuss eccological questions if common language
and minimum experience in this area of extraordinary complicated
science is lacking.)

Otto Haszpra has got wrohg conclusions at "mentioning
positive impacts of backwater® and as model, he mentioned the
situation of Sorcksdr branch of the Danube. Even the Soroksar
branch of the Danube demonstrates in a best way which
unfavourable impacts of backwater area can be on the supplies of
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drinking water which can be reached with bank filtration. There
are many wells in both sections of island banks of Szentendre and
Csepel along big branch of the Danube. On Sorcoks&r branch cf ﬁhe
Danube, a short section at Szigetszentmiklési was tried to be
utilized. Swamp decomposing due to lack of oxygen, sedimenting
in backwater area has such conseguence| that wells fight from‘the
beginning "with chronic problems of| quantity and quality of
wateri® The content of manganese and ammonia cations increase in
them, expensive technical interventions are needed for their
decrease. A supplementary amelioration of groundwater is for ex.
necessary.

ac this side of the Csepel island, it was given up teo

utilize the territory for further collection of water due to bad
experience at Szigetszentmiklosi. At ‘suﬁposed impacts of
Dunakiliti backwater - from the viewpoint of not yet explored
organical and anorganical toxic elements - the Soroks&r branch
of the Danube is just a model region.

Going back to the <first principle, what substantial
interventions into the Danube are meant really, nevertheless the
interventions of the last 100 years were, on the whole section
of the Danube in Hungary the possibility of erection of bank
wells was preserved - with exception of| Soroksar branch, because
backwater, as "substantial" interventicon® has eliminated this
possibility.

Academician Gabor vida, president of ad hoc commission
of Hungarian Academy of Sciences for coordination of
research of joint Hungarian-Slovak section of the
Danube"
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Script for ET (not published):

"Dear ET!

Gadbor Vida, answering my letter (No.44) in No.46 to the
Position of ad hoc commission, has| not dJdeduced meritory
conclusions in connection with remarks to the first principle.
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The first principle anticipates as if it could have been possible
to restore the situation 10.000 years ago by dismantling the
bunakiliti and Gabiikove ferroconcrete structures, by suspending
their equipments, by carrying away earthworks in the area of
operational canal of 20 km2 and filling the river béd,.i.e.
further damaging of already regenerating nature, further
planting. Practically it would mean restoration of the situation
15 years age, but even this restoration would cost both countries
some tens of billions of forints and crowns. (Costs for
restoration of  Nagymaros of circa 1 km2, not demanding
dismantling of ferroconcrete structures, are supposed about 4-5
billicns of forints). The state, as it was 10.000 years ago (even
only 200 years age) - which aécording t¢ the Position was not
altered - could have been reached only by dismantling and
eliminating all antiflood dykes, the structures of river
regqulation, systems for diverting surface waters and thus to
reach regular flooding of inundation territory of Szigetkdz and
Zitny ostrov, permanent change of river beds and islands, seriocus
damages on civil Dbuildings, industrial and agricultural
structures, equipments, products and in transport, domestication
of already forgotten malaria and the result would be a
substantial worsening of living conditions for inhabitants of
that region {i.e. not totally damned living Dbeings of the
biosphere). This would be, even mildly expressed, a substantial
change, if the national press calls the Gab&ikovo part of the
Project affecting only some percentage of the 5000 km2 territory
(and which would let the Danube flow over "its OWh cone of
sediments® and would congerve also water supplies for drinking
water} as ecological catastrophe, even if “reliable prognosis®
is lacking {see later} for this small section, even for water
quality.

I don‘t know till today the final text of the position of
ad hoc commission of 1%89%9, but I agree that many ideas of the
1991 Position were discussed also in 18838. But the substance of
my criticised letter is already some years lasting - and self-
financing - test operation of the Gab&ikovo part of the Project
and just this was recommended by that 6-member ecological working
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group, the member of which was also Gabor Vida. They stated in
the last conclusive paragraph of their position of 15.6.1989,
submitted to ad hoc commission: “For rﬁliable prognosis of above-
mentioned ecological impacts of the G/N Project, the meonitoring
results of 3-5 .years after purting Gabfikove part into operation
are necessary® (Proposal of position|of ad hoc commission has
taken over word for work this phrare| of Vida’s working group.
(See also 4.4). I agree naturally with that rational vida’s
opinion. :
I considered the Soroksdr branch ¢of the Danube in my letter
as half-operaticonal test. Gabor Vida‘s information agrees with
this statement that "model region of| supposed impacts of the
Dunakiliti backwater .... is just the |Soroksdr branch of the
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Danube . Naturally, the positive and negative impacts should be
studied without prejudice. '

Therefore 'I would like to note -|I hope uselessly - that
Szentmiklés wells are to be found in the upper, very pelluted and
devastated, less swollen section of the Danube {widths to 100m,
depths circa 2 m}, 7 km higher from the place where the sweollen
area of 12 km2 (widths 200-550 m, depths 3-8m) which I am
mentioning, begins containing circa 92% of the total water volume
of this Danube branch. I mention also that even if water socaking
the sediments could have reached wells, situated 500 m £rom bank,
in first months, the water gquality began to deteriorate only
after some vyears operation when | recreational riverine
establishments were not canalized and|thus caused soaking of
commuﬁe wastewaters into soil between | the Danube branch and
wells. At that time, water works were obliged to begin swelling
of groundwaters with water of the Danube branch and on the basis
of positive results, the expansicn is being planﬁed. (All this
does not mean naturally that sediments|did not play a.role in
deterioration of water quality, "local éxperience“ of manganese
increase in individual wells of not backwater area is also worth
mentioning) .

The exploration which can be realized in this Danube branch,
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could contribute to prognosis of Dunakiliti, even if it is truth
that the totally reliable results can be awaited only from
exploration 1:1 in Dunakiliti. '

Swamp was drained only in some local cases during 70 years
in the Sorcksar branch of the Danube. Such lack of preservation
(maintenance) can be admitted neither her, nor in Dunakilitd.
Only untouched virgin forest regenerates itself, the functiocnal
forest must be maintained. The same is walid for water
reserveir. The Commissicn ©of the Academy for water management
sciences has been urging since 1976 from own initiative not only
exploration in connection with the G/N Project, but also to plan
limitation of damages. The last mentioned can be sclved oniy in
such a case if hydrologists and ecologists will work together and
they will have a scientific dialogue withcout prejudice, because
only a free, open a direct exchange of opinions is appropriate
for total revealing of truth and a way to form basis for
decisions in benefit of the country. |

Qtto Haszpra®

It is still worth wentioning that on the basis of oral
demand, Professor Gabor XKarddi, chief of a Faculty of Milwaukee
University - Wisconsin reacted also on the Position of ad hoc
commission, but his letter was never published, nor any
explanation was given. We cite from ancther letter of Gabor
Karadi in another place, here we quote only the final paragraph:

“I don’t doubt any minute the well-mind of ad hoc commission
of the Academy. But no information substitutes any well-mind.®

(.}
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Annex 2

{Translation)
The State Planning office TOP SECRET

No. 001 263/55 Copy No.30

To the Politburo
of the Central Committee of the Communist Party of Czechoslovakia

Ref.:  The report and proposals for solution of disputed questions between the
Czechoslovak and Hungarian side concerning the construction of the Project of
Water works on the Danube with regard to the negotiations in the Central Committee
of the Communist party of the Soviet Union.

Vosahlik 1 '
- LC ;  the Soviet C 5

On October 25, comrade Malenkov invited me and received me in the presence of comrade
Koval, his vice deputy Pavlenkov and another representative of the Ministry of power stations
of the Soviet Union and informed me:

He studied in detail the Czechoslovak project of the construction of water works on the
Czechoslovak section of the Danube and the Central Committee of the Soviet Communist
party discussed this problem as well. He stressed that the construction of water works on the
Danube was not only a technical issue, but it was mainly a political issue, because it
concerned the neighbouring Hungary and other Danubian countries and because it was
connected with the navigation on the Danube. He stressed that the Soviet side was of the
opinion that Czechoslovakia had first to seek an agreement about the construction of water
works on the Danube with Hungary through bilateral negotiations. These discussions should
be held on a high political level. After achieving an agreement with Hungary, the question
should be submitted to other Danubian states. It should be considered how to initiate these
discussions further in the Danube Commission. He explained that the guestion of the
construction of waterworks on the Czechoslovak section of the Danube had to be solved
within a2 comprehensive solution of utilization of the Danube for enmergy purposes. He
mentioned in this connection the difficulties which had the Soviet side at constructing water
works on the Siberian rivers, in particular on the river Angara, just for the reason that the
problem of the utilization of the river for energy purposes was not solved complexly. In this
stage of preparation of the project, the Soviet side is not in a position to formulate his advisory
opinion, what does not mean the rejection. It is important to set up a precise proceeding of
sclution of probiems in this moment. He stressed at the end that the Danube countries would
have certzinly eminent interest in the solution of the Danube utilization and that
Czechoslovakia, which disposes of experts and specialized organizations, could have a
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leading role. The Soviet Union would gladly participate in discussions and its experts and
social orgarizations would contribute to the construction of water works. He menticned also
that there were voices to be heard on Hungarian side that the Danube water work should to be
constructed on the Hunganan 1erritory regardless to the fact that this solution would be much
more expensive that the project on the Czechoslovak territory. In conclusion comrade
Malenkov stated that from the technical and expert pomt of view, the solution of the Danube
water work elaborated by our side was very good. Cpmradc Koval reiterated that it was
important to start first bilateral talks between Czechoslovakia and Hungary and only after

achieving an agreement, the {Soviet) Office for economic relations with popular democratic
countries could be involved.




Annex 3

CZECH NOTE VERBALE OF MARCH 3, 1993

(Translation)

The Ministry of Foreign Affairs of the Czech Republic
presents its compliments to the Ministry of Foreign Affairs
of the Slovak Republic and has the henour t¢o inform that
on February 23, 1993, the Parliament of Deputies of the
Czech Republic has approved that the Czech Republic would
not succeed to the Treaty between the Czechoslovak
Sccialist Republic and the Hungarian People’s Republic
concerning the constructioen and operation gf the Water
System of Locks Gablikovo-Nagymaros of 16.9.1877 and all
related documents.

The Czech Republic will not apply for any property
claimg related to the common investment ensuing from the
Treaty and thus all assets and liabilities concerning the
realization of obligations according to the Treaty relate
thus to the Slovak Republic.

The Ministry of Foreign Affairs of the Czech Republic
avails itself of this opportunity to renew tc the Ministry
of Foreign Affairs of the Slovak Republic the assurance of
its highest consideration.

Prague, March 3, 19593

The Ministry of
Foreign Affairs
of the Slovak Republic

Bratiglawva
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Annex 4

{Extracts in translation)

Magyar Hirlap, 14 February 1989
Magyar Nemzet, 22 March 1989
Vasdrnapi Hirek, 26 March 1989
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{Trauslation)

Magyar Eirlap, 14. 02.1889
Vice-Prime-Minister Hrivmik on Gabiikovo-Nagymares

Czechoslovakia will gain energy in addition by acceleration of
construction of hydroelectric power plant

(MTI) - On the basis of an agreement with Hungary, Czechoslovakia
will gain energy in addition by acceleration of construction of
hydroelectric power plant and the air pellution will decrease at
the same time. This has been stressed by the first Czechoslovsk
Vice-Prime-Minister Pavel EHrivndk Iz his interview for Rudé
prive.

In his yesterday’s interview Hrivndk said that the water
work Gabdikovo-Nagymaros would gain in Gabdikovo 800 000 kWh and
in Nagymarcs 1 500 000 kWh electrical energy in addition. He
referred to the fact that if this quantity of electrical energy
would not be produced by thermal power plant, the air pellution
would be decreased in Czechoslovakia with sulphur by 23 000
tonnes. He recalled that in comnection with acceleration of
comstruction, electrical structures in Gablfkevo would be
operating every three months as copposed to originally plaaned
five months and in Nagymaros once in two months.

The Vice-Prime~Minister stressed that the water work had an
immense international importance because it has improved
navigation conditicns on the worst section of the Danube. After
finishing the Rhipe~Main-Danube canal in 1992, this improvement
will bring advantages not only for Czechoslovakia, Hungary and
the Danube countries, but also for further countries. Hrivnék
noted alseo that no investments were needed for accelerated
construction of the work.
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(Translation)

Magyar Nemzet, 22.3.1989
Acceleration of the construction is lcensidered by Prague as
extraordinary important - stressed the|Czechoslovak Minister of
Foreign Affairs

MTI - PBraha: The Czechoslovak foreign | policy results from the
realities o¢f internmational relations| and in spite of some
negative phenomena, it endeavours a |creative dialogue with
countries of the world - declared the Czechoslovak Minister of
i-‘oreign Affairs, Jaromir Johanes in his parliamentary speech.

The chief of the Prague diplomacy stressed in his speech
especially the process of disarmament.

The Czechoslovak Minister of Poreigp Affalirs was concerned
in detail with the results of suc:ceséive Vienna weeting and
concerning the f£inal document he stressed that Prague would wish
a cooperation with West-European countries in the field of
econoly, science amd technics. In comnaction with human rights.
Minister Jochanes said that the countries which have signed this
document, should lead a serious and objective dialogue on these
issues. They should stop groundless accusations and incerference
into intermal issues. The Czecheslovak m‘_ﬁister of Foreign
Affairs formulated his pesiticon that obligatiozs following from
the Helsinki process were valid in the same measure for East as
well as for West. The western partners should take it inte

account. {....}
Johanes informed that strengthening of relations with

socialist countries, especially with S?v-iet Upnion. had a key
importance for Czechoslovak foreign policy.

He said that relations between Czechoslovakiaz and Eungary
are developing intensively. Prague considers the agreement,
according to which the comstruction of| the G/N Project would
accelerated and the term shortened by 15 wmonths, for very
impoertant. '

{....}




(Translation)

Vas&rnapi Hirek, 26.3.1989

Information is true, but quite copposite

A position was adopted in Nagymarcs with interest of acce_lerated
and immediate realization of investments.

We brought an information in the last mumber of our journal
on the sessicn of the mupicipal council of the Hungardap
scclalist Pecple’s Party in Vic. The report staced that the
representative of the parent organizaticn of the Party proposed
to organize activity for suspension of the G/N Project.

In compliance with a well-known wit we could now say that

the information is true, but quite opposite. But let’s put wits
aside. We must inform cur readers that the secretary of the
parent organization of the Party in Nagvmares called on for
crganization of activity against the suspension of the G/N
Project. _
Eow could be published a contradictory, in this case
misleading information? The fault had not happeéned in our office,
but the reperter of the Hungarian press office brought a wrong
interpreted material. Naturally, we had not checked it alsc for
the reason that we trusted the Hungarian press o¢ffice for its
work which is characterized by exactness and credibility.

Further, we comply with justice and demand of the municipal
council of the Hungarian socialist People’s party in Vic and we
inform about the speech of incriwminated speaker, the secretary
of the Party in Nagywaves, Tibor Adfm. In cenformity with the
resclution of the session of the parent organization onm 13.
March, the secréta:r.y has informed that a contradictory sicuation
has been formed concerning the construction of the water step.
The Vice-Minister Péter Medgyessy signed in February of this year
with his Czechoslovak ¢clleague aun agreement, according to which
the first machipes of the Gab&ikevo water work would be put into
ocperation without any changes cu June 1, 1990 and further seven
aggregates after three months and not after five moaths as it was
planhed. it means by 14 months earlier. But on the sessiocn of
the Parliament on 9. March, the Prime Minister Mi];lés Németh,
reacting to the interpellations of the deputies, Crook a
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compromising positicn. Io his opinion/ the govermnment does not
reject new discussions on the construction, moregver, it is
prepared to examine the possibility of plebiscite. It means that

up to that time, such works could be on

y coupleted, which would

not cause irreversible changes.

*We don’t understand - says the secretary of the Party - how
it is possible that within a monthk, the government &oncludes an
agreement with his partner about acceleration of the construction
on one hand and on the other band, it acgepts and obligation on

suspension of the construction.”

Thus, Tibor Adsm informed about| the resoclutien of the
partner organization of the Party in Nagymarcs, accerding to it
sthey will inform the Government that|they will initizte the
state campaign for supporting the completion of investments of
the water step. They reserve the right for utilization of such
manners and means which they comsider for important. This right
has never been reijected even by the opponent of the water work.




Annex S

{Translation)

THE GOVERNMENT OF THE SLOVAK SOQCIALIST REPUBLIC
" No.: 323/1976

RESQCQLUTION
of the Govermment ©f the Slovak Socialist Republic
of February 4, 1876, Nunber 36

concerning the implementation of the resclution cf the
Government of CSSR No.12/1576 on signing of the Treaty between
¢SSR and the Hungarian People’s Republic on the construction and
operation of the G/N Project.

The Government
A. takes note

of the resolution of the Government of CSSR No.12/1976€
on signing of the Treaty between (SSR and the Hungarian People’s
Republic on the construction and operation of the G/N Project,

B.regques¢ts

the Ministcer for Forest and Water Management

1. to submit to the Government, in cooperation with the
Minister of Foreign Affairs of CSSR, the Treaty between CSSR and
the Hungarian People’s Republic on the construction and operation
of the G/N Project, after itsg signature, with proposal of
measures.for its implementation, _

2. to prepare and submit to the Govermment. the draft
principles of the Statute of the Czechoslovék government
plenipotentiary in the system of political-economic management
of {SSR, by June 30, 1876, _

3. to submit to the Governmment the draft principles
of the Agreement on the Joint Statute regulating the activities
of the Government plenipotentiaries according to the art. 3, para
4 of the Treaty mentioned under 1), by October 31, 1976.

To be executed by: the Minister for Forest and Water Management.
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Annex 6

(Traaslation)

THE GOVERNMENT OF THE SLOVAK SOCIALIST REPUBLIC
No.: 2712/1977

RESCLUTIOCN
cf the Government of the Slovak Socialist Republic
' of October 26, 1877, Number 2362

concerning the proposal for approval cof the Treaty between CSSR
and the Hungarian People‘s Republic on the construction and
cperaticn of the G/N Project

The Government
A. takes note
of the report of the Minister for Forest and Water
Management on the signature of the Treaty between the
Czechoslovak Socialist Republic and the Hungarian People’s
Republic on construction and operation of the G/N Project,

B. regquests
the Vice-President of the Government J.Hanus, Vice-
President of the Government and Chairman of the Slovak
Planning Commission, Minister of Construction and
Technology, Minister for Forest and Water Management,
Ministey of the Intericor, Minister of Finances, Minister
of Agriculture and Alimentationm, Minister of Commerce,
Minister of Culture, the President of the Sicovak Academy
of Sciences, the Director of the Slovak Geological
Office, the President of the Slovak Office cf Geodesy
and Cartography, the Chairman of West-Slovakia National
Committee and the Mayor of Bratislava,

to assure the implementaticon of tasks, within their
competence, following from the Treaty between Czecho-
slovak Socialist Republic and the Hungarian People’s
Republic on construction and cperation of the G/N

Project,
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C. entitiles
the Prime Minister
1. to submit the Treaty between Czechoslovak Socialist
Republic and the Hungarian Peogle's Republic on
construction and operatiom of the G/N Project to
the Slovak Natiocnal Council,
2. to submit, together with the Minister of Foreign
Affairs of CSSR, the said Treaty to the Government
of the CSSR for approval.

To be executed by: ,
the Vice-President of the Government J.Hanus, Vice-
President of the Government and Chairman of the Slovak
Planning Commission, Minister of Constructicn znd
Technology, Minister for Forest and Water Management,
Minister of the Interiocr, Minilster of Finances,
Minister of Agriculture and Alimentation, Minister of
Commerce, Minister of Culture, the President of the
Slovak Academy of Sciences, the Director of the Slovak
Geological QOffice, the President of the Slovak Office
of Gecdesy and Cartography, the Chairman of West-
Slovakia Naticnal Committee and the Mayor of
Bratislava. '
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Appex 7

{Translation)

SLOVAK MNATIONAL COUNCIL
Number: 2251/1%77 '
35
RESOLUTION
OF THE SLOVAK NATIONAL COUNCIL
' of 1Sth December 1577
concerning the Treaty between (SSR and the Hungarian Pecple’s
Republic on the construction and operation of the G/N Project
signed iz Budapest on 16th September 1877, subaitted to the
Slovak National Council by the proposal of the Government

The Slovak National Council
A. s tates :
that the Treaty between CSSR and the Eungarian People’s

Republic on the construction and operation of the G/N Broject
signed in Budapest on 16th September 1577 comprehensively
regulates the issues concerning the construction and cperation
of water works on the Danube and reoresents an important and
multilatexal contribution to the econemy o¢f both socialist
countries.

The Project on the Danube, in compliance with the Directive
of the 15th session of the Commmnist Party of Czechoslovakia for
economic and sccial developwent of CSSR in the years 1976-1380
and with basic objectives, will significantly coatribute to
further economic development of the Slovak sccialist Republic as
well as to unified Czecheslovak economy and growth of its
effectiveness. The comprehensive mltiple soluticon will
guarantee utilization of energetical reserves, floocd
protection of South Slovakia, solid conditions for further
development of adjacent territory, especially agriculture and
development of intermaticnal navigatien,

B. appreciates

international and national importance of the Project on the
Danube, fully supports the signature of the Treaty which is a
demonstration of efforts of Iintense ipvelvement of the
Czechoslovak economy into international division of work
according to the Compfehen.sive program of the Socialist economic

integration ¢of the COMECON member states.
President of the SNC
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Annex 8

Speech delivered to the Hungarian Parliament on
6 October 1988 by Mr. Gyula Horn
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Naticnal Assembly!

Please excuse me if I trouble your attention. But meore principal
international reservations of political orientation occurred
which affected our foreign relations and international activities
and I would like to speak about it.

At the beginning, allow me some words on one specific
factor. Many have already mentioned that political elements
concerning the G/N almost predominated. Please allow me to say
something in this connection. On August 3 with a letter of 14
issues, we expressed cur position to the proposal of the Ministry
for Environment and Water management which was discussed hefore
by the Government. In this letter, we examined all issues and
questions, which were partly incorporated into the proposal, and
partly were discussed within preliminary work of the Government.
For example, the question of frontiers, respectively questiocn of
frontier modification, preservation of navigation on the Danube,
necessary water gquantity of the old Danube etc.

We spoke also about the fact that we demanded still much
more data about impact of total construction costs etc. I would
like to stress that the Ministry of Foreign Affairs did all that
in the spirit which has been characteristic for the new style of
the Govermment that we examined principally all issues of such
a high importance.

I don’t know how could it happen that our proposal has heen
for some weeks in the programme of the radio Free Europe and the
BBC where parts of the letter were read. It was later the subject
of the Danube Circle, respectively the subject of the groups of
environment protectors. I am not satisfied with this. But I think
that there is no Government, nor the Ministry where interior
activities would not take place , some sort of harmonization and
they give their position only after they formuléte it. It did not
happen and I would like to add that after it, nocbody has asked
what destiny happened to our proposals and remark.
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In the same manner, the letter of the Ministry for
Environment and Water Management of RAugust 26 has never been
published, in which the Ministry reacts on our rewarks. I

consider it for important because I am an engaged follower of
openness and publicity, but I think, %hat principal demands for
ethics and correctness must be held in maximum measure in the
same manner as in other fields of politics. That is all arcund
the discussicns to this issue.

The next issue. I appreciate the effort of the Academy and
its position to this issue. Dear Zoltdn Kirdly, there is no
mentien in this position that the Government alters the text of
the Treaty, but there is a wmention to suspend it, to postpone it
etc. _

In this connection, I would like|to stress the following
issue. With regard to the position of the Academy, many are of
the opinion that a lot is possible or is needed to be eliminated
with suspension of such a treaty, but khere is one fundamental
argqument which can be claimed and according to which the reason
of suspension may be the fact that |the circumstances have
principally changed. ) .

What’s the problem? The problem is| that from the viewpoint
of international law, it is possible principally in two cases:
First. Those basic conditions which |served as a principal
foundation for the Treaty signature, have changed.

Second. If the proportion of obligations which have still to be
fulfilled, principally changes.

But the Hungarian side cannot present these obligatiocns in
connection with the Treaty. But what we ?onsider for substantial
is the fact that basic conditions did not change, but only
examination, evaluation of one side concerning the conditions.
Because it does not need to influence or disturdb another side
from the standpoint of international politics and much more from
legal position. And this is very importapt position because the
other side must not take inte account if our positioen changed.

Thus, it may happen by right in such a case if we suspend
the construction, the other side will blame us for breaking the
Treaty. Wide consequences exist which substance may be formulated
in such a way that the breék of the treaty may put doubt on the
credibility of the Hungarian Government|and I would still add




that from the viewpoint of foreign policy, it would importantly
weaken internmational  legal situation of the country. We are
committed with =@ serious international interests to their
compliance. ‘

I would like to note that our experts examined the records

of the last 40 years from this position if such an important
international bilateral or multilateral treaty has ever been
suspended in this way. We have found no such example in the
history of the last 40 years.

What follows from it? If we de it, the Hungarian People’s
Republic would form such a precedence in international relations
that its damaging consequences could be extremely great/big.

And as far as bilateral consequences are concerned. They may
be two. Don‘t think only on the fact that in connection with
already invested means, the Austrians and mainly the
Czechoslovaks may demand compensation, but at the same time, they
may demand from the Hungarxian state all estimated compensation
concerning lost gain. And this amcunt may be some billions. It
would mean a big load. .

Thus summarizing - I would like to stress once more that
from the international political viewpoint that these relations
are concernaed two neighbouring countries with which we have
excellent contacts. It must be taken into account by taking
decisions.

Please, accept the information of the Government. Thank you.
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Annex 9

List of recently completed sewage treatment plants on the Slovak side of the joint

Slovak-Hungarian Danube section (including tributaries of the Danube)

Part A: Construction being begun in 1986:

P e R e

VK Bratislava - left bank finished 04/95
Chem industry Bratislava (now [strochem) : 1987
VK Dunajska Streda " 1693
Sugar house Dunajska Streda " 1993
VK PovaZska Bystrica " 1989
VK Liptovsky Mikulas ” 1989
VK Prievidza " 1992
KoZeluZne Bosany " 1991
Kovosmalt Filakove “ 1990
Velky Krtig " 1990

Part B: Constructions being begun between 1986 - 90

A e AT I A e

VK Bratislava-Petr2alka finished 12/93
VK Samorin : 1994
VK Sered " 1594
VK Zilina " 1992
Slovakofarma Hlohovec " 1992
Sugar house Tmava " 1993
VK Banska Bystrica " 1993
VK Levice " 1992
Petrochema Dubova " 1991

There were some other wastewater treatment plants finished and put into operation in the years
1989 - 1994,

The Danube:

1.

P N b W N

Hamuliakovo-Kalinkovo (alse for villages Rovinka and Dunajska Luzna)
{microbiological treatment plant)

Velky Meder

Senkvice

Limbach

Kafiléria Senec

Dolny Stal

Zlaté Klasy

VXK Kolarovo
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The niver Hron :

Brezno - Palenica

L.

2. Brezno - city

3. Zvolen

4. Kremnica - Horma Ves
S.  NovaBana

6.  Hnmovd

7. Zamnovica

8. Dolnd Lehota

The nver Vah:

1. VK Deméinovski Dolina
2. VK Liptovska Teplad
3. Celpap RuZomberck
4. VK Trstena-Tvrdosin, Niznd
5.  Dolny Kubin

6. OFZ, Siroka

7. VK Dolny Kubin

8 VK Sulany

9 VK Martin-Vritky

10. VK Turgek

11, VK Tureianske Teplice
12.  Teplaren Martin

13.  Suéany

14. Chemiceluléza Zilina
15.  ZVL Diamon Rajec
6. VKRajec

17. VK Bytla

18. Slovamyl, a.s. Boleraz
19. VK Lehota pod Vtaé¢
20. Plastika Nitra

21.  Sugar House Surany
The river Ipel :

1. Velky

2. Krupina, 2 pcs

3. Malinec

4. Lovinobana

5. Dudince, 2 pcs

6.  Mines Stiavnice, 2 pcs
7. Pdtor

8.  Ipelské Predmestie

9. Slovenské Darmoty
10.  Sklérne Malinec

ti.  Filakovo-Novona

12. Bufina Vinica

13. Lucenec 2 pes




14.
15.
16.
17,
18.
19,
20.

ZTS Krupina

Velke Zlievee
Plachtince

Litava

Hintianske Moravce
Turany

Mytna

99



100




Annex 10

"Position Paper” handed to the Hungarian Ambassador in Prague by the Czechoslovak
Minister of Foreign Affairs on 15 May 1989

{Translation)
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Position
of the Government of the Czechoslovak Socialist Republic on the
decision of the Government of the Hungarian People’s Republic
relating to continued work on the construction of the Gab&ikovo-
Nagymaros system of locks
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The Government of the Czechoslovak Socialist Republic has
been informed of the decision of the Government of the Hungarian
People’s Republic of May 13, 198% to suspend immediately for a
period of two months work on the Nagymarcs part of the Jjoint
Czechoslovak-Hungarian system of locks on the Danube constructed
on the basis of the Treaty between the Czechoslovak Socialist
Republic and the Hungarian People’s Republic on the construction
and operation of the Gabdikovo-Nagymaros system of locks signed
on September 16, 1877.

This unilateral step taken by the Government of cthe
Hungarian People’s Republic practically means the suspension of
the implementation of the Treaty and‘buts the whole intention in
jeopardy. Throughout the course of construction of the system of
locks the Czechoslovak side has resolutely proceeded from thé
Treaty and the contractual documents related to it, while closely
cooperating with the Hungarian side. Furthermore, a protocol was
signed on February 6, 198% on the initiative of the Hungarian
side on the basis of which the term of completion of the
construction is to be shortened by fifteen months.

All circumstances on which the Government of the Hungarian
People’s Republic based its decision have been jointly examined
before the signing of the Treaty, i.e. before the starting of the
constructiocn, and further specified during its course. The
decision of the Government of the Hungarian Pecple’s Republic was
made without any discussions with the Czechoslovak side, This
step infringed the provision of the Treaty concerning the
solution of points at issue. The Czechoslovak side considers this
act as unjustified and groundless both from the matter-of-fact
and international legal point of view. The Government of the
Czechoslovak Socialist Republic therefore insists on the carrying
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on and completion of the construction|of the Gablikovo-Nagymaros
system of locks in accordance with the wvalid contractual
documents.

The unilateral suspension of work will cause considerable
damage and the Czechoslovak side reserves itself the right to
enumerate and to subsequently c¢laim its compensation in
conformity with the Treaty. The same applies to much serious
damage which could be caused by marring the construction of the
whole system of locks.,

The Government cof the Czechoslovak Socialist Republic is
prepared to open talks with the Government of the Hungarian
Pecple’s Republic with the aim to find common grounds for the
successful completion of the Gabfikovo-Nagymaros system of locks.




Annex 11

(Translation)

Rudé Pravg

16 May 1989
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RUDE PRAVO, 16. May 1989

POSITION OF THE GOVERNMENT OF ESSR_TO TEMPORARY SUSPENSION OF THE
NAGYMAROS CONSTRUCTION

The Government of CSSR is prepared to open negotiations with‘the
Government of Hungary with aim to find a common way to complete
the G/N Project - Full working tempc in Gablikovo

Praha/Bratislava - The Minister of Foreign Affairs of CSSR
Jaromir J o h a n e s received in {erninsky palace in Praha on
monday the Ambassador of the Hungarian Pecople’s Republic, Miklds
Barity and informed him with the position of the Government of
CSSR to the decision of the Government of Hungary of 13.5.1989
to suspend immediately for the period of two months the
construction of Nagymaros of the joint G/N Project on the Danube
which is constructed on the basis of the Treaty between CSSR and
HPR concerning the construction aund cperation of the G/N Project
of 16.9.1977.

This unilateral step of the Government of HPR means
practically that the realization of the Treaty was suspended and
it represents a threat of the whole plan. The Czechoslovak side,
during the construction of the G/N Project, proceeds thoroughly
from the Treaty and all relating documents and cooperates
intensively with the Hungarian side. Moreover, on the basis of
Hungarian initiative, a protocol was signed on 6.2.1989 which
speeded up the constructiocn by 15 wonths.

211 reasons with which the Hungarian side supports its
decision, were jointly examined before signing the Treaty, i.e.
before starting the construction and have been precised during
construction. The decision ¢f the Government of HPR was exe&uted
without any discussion with the Czechoslovak side. Thus the
procedure of solving disputable issues as set up by the Treaty
was not followed. The Czechoslovak side considers this act for
unjustified which has neither objective foundation nor it is
founded by international law. Therefore the Government of CSSR

insists on continuation and completion of the G/n Project
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according to valid Treaty and documents.
The unilateral suspension causes |significant damages and

the Czechoslovak side reserves the right teo evaluate and apply
for compensation according to the Treatg. The same is valid about
much greater damage which would arisé by destruction ofithe
whele construction.

The Government of CSSR is prepared|to open negotiations with
the Government of the HPR with aim to find a common way for
effective completion of the G/N Project. '

X X X

The Presidency of the Government | of the Slovak Scocialist
Republic discussed also on its extraordinary session on May 15
the situation which has arisen as consequence of the decision of
the Government of the HPR.

The Presidency of the Government |[¢f the Slovak Socialist
Republic expressed a surprise about such a serious decision of
the Government of the HPR for the reason that the construction
of the G/N Project is a joint Czechoslovak-Hungarian work
supported by the interstate Treaty. The investment and design
works lasted more than 20 years. The organizations of Hungarian
and Czechoslovak designers with participation of scientific
workers of both states by utilization of international
consultations participated actively in the work.

Especially the construction o©f the Nagymarcs step was
carefully studied from the side of the |Hungarian investor with
the Soviet, Austrian, French and other |experts from abroad. We
are still much more surprised with this step of the Government
of the HPR as the signature of the Agreement between ¢SSR and HPR
to speed up the construction was initiated just from the
Hungarién side.

The Presidency of the Government of the Slovak Socialist
Republic asks the construction and| supply organizations
guaranteeing the Czechecslovak section of|the construction of the
Gablikoveo step te go on in fulfilment of tasks in such a way that
the first turbine be put inte operation by July 1, 1990 in
accordance with valid schedule of the construction.

(...}




Annex 12

(Translation)

Magyar Hirlap
9 October 1991

(interview with Mrs Adrianne Hijossy)
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Magyar Hirlap, October 5, 18%1
New waves around the G/N Proiect

Only postponement in the dept. of Government plenipotentiary

The Nagymarecs part c¢f the Project was stopped by the

Government of Miklés Németh on May 13, 1989. For solution of new
problems, the Government Plenipotentiary was nowminated.
The task of the first Government Plenipotentiary, Laszlé Udvari,
belonged the astablishment cf the Secretariat, what happened only
at the beginning of 80-ties and the head of the Secretariat was
nominated Gydrgy S$zantd. After the change of political corder, the
office of the Government Plenipotentiary was preserved with the
same tasks and authority. With the resclution cf the Government
of July 1990, Gydrgy Sadmsondi Kiss was nominated in the office
of the Government Plenipotentiary. The second point of this
resolution orders to reevaluate the tasks of the Government
Plenipotentiary, its authority, activities, as the evaluation
of the Project construction changed in the new order. According
te the governmental programwe, the waterwork as a whole is not
demanded and will not be realized. S&msondi Kiss had to organize
the negotiations between both states in this sense, or to prepare
some rehabilitation works. (The decision on the new statute of
the Government Plenipotentiary has never been realized.} This
short review was given by Ms. Adriane Hajdssy who is the
counsellior of the parliamentary council for environment and who
worked some months in the office of the government
plenipotentiary. As she has seen the *works" done in the office,
she left it wvoluntarily at the end of July.

The Austrians abandoned the construction of Nagymares in
autumn 1990 and the concluded treaty had to be dissolved. It
meant, from the beginning, a very unpleasant condition for
Hungary, because the Austrian civil and legal order had to be
taken into account. According to it, Hungary had to pay
com@ensation for lost profit, therefore the registration of real
performed works had toc be set up. But it did not happen. In
autumn 1990, the accounting was done on the basis of invoices and
documents from Austria. In the opinion of environmental

defenders, the registration was not done due to the role played
by Gydrgy Szdntd - he did nothing.
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Q. - The responsibility had to be| borne by the new gov.
plenipotentiary, Mr. Gydrgy Kiss. Have you ever met him?

A. - I met him already in July 1990 |and I realized from this
meeting that he was a very kind and friendly man who knew almost
nothing about the problems of waterwork. He alone confirmed that
before his nomination he never payed attention to the problem of
the G/N Project. As the construction engineer, he has no
specialization for waterworks and the| discussed questions were
distant to him, but he committed| himself ¢to fulfil the

governmental programme and he set up for goal to cancel the
construction of the project. I was very surprised, how a man with
very week knowledge, can take over such an office which demands
activity and immediate decisions. In summer 1990, the Prime

. |
Minister demanded the councill of environment of the Hungarian

Parliament to take over the soc¢ial control/check role in the
project. The members of the council hgve tried to help the gov.
plenipotentiary since that time. I am convinced that the question
of the Project would have been in a much more worse state than

it is now.

Q. - How the cooperation was coordinated?

A. - I am sorry to say, but G.Samsondi Kiss does not yet know
whom to charge, what is a task and what is not, who wants to
realize the governmental programme and who not. The original
patience against the inability of the gov. plenipotentiary has
been evaporated /diminished/, especially at the moment when at
the meeting of the council of envircnment did not adopt the
report on activities of gov. plenipotentiary and noc adequate
change occurred since that time - when in Sept. %1, the deputy
for MDF Kiroly Jiavor gave an interpellation on disputable
questions to the minister, in which competence belonged the gov.
plenipotentiary,




Q.- Can you support these serious statementcs?

A. - In 1990, the office of the gov. plenipotentiary could have
been reproached with postponing activity. For ex. - the summary
material of some pages of the sc-called controlling commiésion
has been prepared during more than a half of a year - it was a
task of the head of the office of gov. plenipotentiary, G.Szanté
- therefore the government could resolve the realizatcion of
actual tasks concerning the G/N Project. The former government
substantiated the suspension of works that the "ecologically
emergency situation® had arisen and that irreversible processes
in nature could begin. The termination of the interstare 1977
Treaty - without the fact that Hungary could be viclate the
Treaty - would be possible only if "ecologically emergency
situation” could have been confirmed through some years lasting
researches. The government plenipotentiary, although he was
already urged before by deputies and experts assigned to control
the preject, concluded only in December 15%0 a treaty with ad
hoc council of Hungarian Academy of Sciences, even the Prime
Minister asked before the Academy to continue the research,.

In December 20, the head of the office of government
plenipotentiary, G.Sz4ntd, was revoked. This was the cause that
I accepted the task of counsellor of the gov. plenipotentiary as
the second working task. But after the nomination of Elemér
Gilyén for the new head of the coffice, the situation worsened
orce more.

In his person, another ignorant man of the project, hesides
the uninformed gov. plénipotentiary, tock decisions. They were
advised by many "experts interested in the construction" - which
were practically in the same positions as before the change of
order and they forced and financed such works which did not solve
the problems, but - in better case - they postponed them.

Q. - What do you mean concretely?

A. - The resclution of 1990 charged in one of basic points to
evaluate within the six months the so-called "Variants" proposed
by Czechoslovak side, even if it could be properly solved only
with a series of researches during several years. I proposed to
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the gov. plenipotentiary that with regard to lacking basic
researches and also with application of former international
experts opinions - he should inform the government about the real
necessity of time and that he should|ask for the éhange of date.
In the opposite, he took advice of |the head of the office and
asked Agrober to evaluate within two months the Variants which
were not submitted officially by Czechoslovakia. Even if the
experts protested against it, the work was concluded with the
result that the so-called variant "Dw - 1. e. permanent operation
of the Gabdlikovo part of the project should be the most
advantageous.

As the C(zechoslovak side

just before the April
intergovernmental negotiation - could judge this activity in a

way that we plan to put into operation the Gablikovo hydropower
plant instead of them, the ministers, superior to the gov.
plenipetentiary, stopped all further work of Agrober.

The Parliament, in April 1991, |[confirmed in his resolution
that the project is not necessary it ordered the restoration with
regard to ecological points of view. The resolution orders to

stop immediately the works on the project teo stop further
squander of common money.

The proposal to realize this resolution is the task of the
gov. plenipotentiary, but this proposal is not definite up to now
- as the Ministry of Fiances doces not agree with it - it means
that the investwment is not concluded.| Neither does it matter that
the so-called programme “Kupa® (Kupa [1s the Minister of Finances)
it is also the governmental decision - set up June 30 for the
date of financial conclusion.

In my opinion, even if it is a common social agreement, the
gov. plenipotentiary and his Secretlariat does not work in the
sense not to realize the project |and the Danube be in the
original river bed.

2.0,




Annex 13

(Extracts in translation)

Magyar Hirlap, 18 May 1992

Magyar Nemzet, 8 October 1992 (interview with Ferenc Madl)

115




‘ 116




Hagyar Hirlap, 18.5.1992
Prazue has invited the Hungarian ambassador
T(MTI)

The Czechoslovak Vice-Minister of Foreign Affairs. Zdenko
Pirek invited the Hungarian Ambassador, Gydrgy Varga ;to its
office in Prague on Saturday in the afternoon and submitted him
2 detailed official information on the position of the
Czechoslovak Government session of Thursday about Gabé{kovo.
Furthermore, an element of “expressis verbis®™ that the
Czechoslovak side would be prepared, under specific conditions,
to negotiate the suspension of the/Variant “C" was lacking in the
information, as stated later Gydrgy Varga.

On Saturday, CTK (Czechoslovak press agency) issued the
statement of Mr. Pirek, in which the representative of the
Ministry of Foreign Affairs stated that if the meeting would take
place in Vienna on Monday, the Czechoslovak side would be
prepared to discuss all questions. The directives ¢of the Prag
Government would make possible to the Czechoslovak delegation
t¢ reach a reliable result. (The head of the Czechaslovak
delegation was Zdenko Pirek alone). The ultimatum connected with
any preliminary condition would only compiicate the situation
which was already difficult enough — noted the Czechoslovak Vice-—
Minister of Foreign Affairs.

In Sunday communiqué, Balédsz Laszl6, the government speaker
stressed with regard to the meeting Varga-Pirek: the Hungarian
Government - according to an older resclution demanding the
standpoint of the Parliament — is also prepared to participate
in such a meeting which would stop a2all unilateral steps not
contained in the 1977 Treaty and start the activities of
trilateral committee.

A Hungarian government expert which does not want to be
named, supposes that the method of the Czechoslovak government
which demands guarantees that the Hungarian side adopts any
conclusions of trilateral commission and only after it, it is
prepared tc stop all works on the Yariant “C", is notﬁing new.
He stated that the same had been already proposed by the Slovak
Prime Minister Jan Carnogursky on April 1, at the meeting with
the Minister without portfolic. Ferenc Hadl in Slovakia. Ferenc

¥adl informed, in his declaration, that it was not possible to
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accept legal obligations t¢ any results which were not vet knOWn;

But some time ago, Hungary had laccepted the decision that
the recommendations of trilateral analysis would be taken into
account in the Hungarian-Slovak government decisicon. The
Hungarian Government stressed several] times that the triléteral
negotiations should be started with a moratorium on the Variant
"C". The Czechoslovak side had rejected several times this
demand. Therefore it 1is unintelligible how a Czechoslo&ak—
Hungarian meeting in Vienna in presence of the EC could take
place if the neighbouring country has no will to stop works on
the Variant "C"and diversion of the-Danube without preliminary
conditions. if the Czechoslovak declaration has to be taken
sericusly,. the neighbouring country accepls such steps only under
condition that Hungary accepts same obligatibns concerning their
side in advance. But the Hungarian slde - as actual statements
prove it = 1is not prepared to sign such a bianco bill of
exchange.

Austria will not participate in the Hungarian-Czechoslovak-—
EC negotiations, but it proposed service - as Saturday's “Die
Presse” wrote. Die Presse informs about the Honday's meeting in
Vienna as about a fact, Kurier informs about it only as about a
possibility and notes that there is only a2 promise from Prag to
stop all works on the VAriant “C" |and thus, the Hungarian
condition would be fulfilled. If the| Slovak side demonstrates

also a good will, then it would be possible that the discussiaons

will take place in Vienna on Monday -| informs Kurier.
Die Presse analyses, in its| Budapest's and Prag's
commentary, the case of Gabdikovo in detail. "Budapest believes

that its effort brought results®. “Prag indicates a preparation
for a compromise and comforts Slgvakia|- those are sub-titles of

two articles. The Budapest's article reminds the history of the

Treaty and notes that completion of the Nagymaros hydroelectric
plant is unacceptable for Hungary. It is true that in "causa
Androsch" the passions calmed down |because even if , nobody
believed that his intentions were in conformity with environment
{as it claims the Austrian manager), it is known where the real

"opponents” are ~ in Bratislava.




{Translation)

Magyar Nemzet, 8.10.18382
Interview with Ferenc Madl, intermational lawyer and
Hungarian Minister without Portfolic on anticipated steps
of Hungarian ggvernment concerning Gabd&ikove hydroproiect

Question: Magyar Nemzet published on September 23, the
documentary report according to which in November 15%1, a
trilateral expert commission {(Gydrgy H&bel, Istva&n Molnir
and Karoly Perczel) signalled the start of construction of
Variant €, but its report was put aside, respectively it
went on with difficulty. How could it happen?

Answer: Many have read that report, many newspapers quoted from
it. It is coften asserted that a part of experts working for
government did not discover the danger of the Variant C,
they informed too late about the constructicon. Thus they did
nct lead the government intoe the situation in which it could
prevent it. First of all, I don’t consider it ethical if
something similar is asserted without consulting respective
persons. Indeed there were only selected quotations. As far
as the substantive part of the problem is concerned, when
the Hungarian Government learned about the Variant, it
understood immediately what was happening and it even
became the most important clash between two governmments. It
is indifferent, with regard to the case, who and in which
shall of real construction veiced the idea of paper tiger
or something similar. The Hungarian government was
conscious from the very beginning, what was being
prepared and it undertook all steps - similarly as to the
‘Parliament - to prevent it. It went so far as to cancel
the Treaty. There would be a long list of Notes sent to the
Czechoslovak side in this matter and I negotiated with them
several times during the years 1581 - 18%2. If only we had
some outlooks to alter the events! Miklds Kirdly, an
enthusiast specialist of the Danube, Adriemne Hajéssy, one
of the oldest supporter of the Danube protection, similarly
as Kéroly' Perczel, Gydrgy H&bel and Istvan Molnar - I
discussed with the last two and I was surprised by what they
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said. According te thelr words, |they submitted a report on
the commencement ¢f the Variant € already in last November.
I don‘t know where they submitted it, I‘ve got it only in
April 1%8%2.

They submitted it to the government plenipotentiary Gyodrgy
Samsondi Kiss.

I know that he entrusted them with it. It drew somewhere a
tie tight, but definitively neiﬁher by Mikldés Kirily,
Adrienne Hajdssy, nor in my offiice. I know that, in the
meantime, Gydrgy Hibel and Istvin Molndr sent it to the
Foreign Committee of the Parliament, to the ecclogical
committee, and as it was clear later, even to the Prime
Minister and to other addresses. It came to me only in April
18%82.
In december, the Czechoslovak government adopted a

resolution, which entrusted different organizations with the
construction of the Variant C. At that pexicd, the problem
became really sericus, because ié was only “signalled” up
to that time. We did not suppoée that it would be really
realized, because it cost a lot of money and brings the same
dangers as the original project and it vioclates the state
frontiers. Still before the commencement of construction,
Hungary protested with all diplomatic means because it could
have serious impacts on relations between both countries.
We reacted already in December to the said resolution of the
Czechoslovak federal government and we stressed that the
consequence could be the cancellation of the Treaty. We
asked already at that time to sus%end the variant C and we
asked for a common realization oﬂ trilateral examination
of expected impacts of construction. It is essential that
already at the time the Hungarian| government undertook all
diplomatic and political steps. In|my opinion, the statement
that the government did not know what was being prépared,
is unfortunately a misleading information.

Q: According to this information, the government did such steps
about which the public was not lnformed But it seems now,



that it did not act quite decisively.

A: The public was continuously informed, the newspapers

published _ .
the exchange of correspondence between Prime Ministers,
letters concerning of Gab&ikove. When the construction really
began - bushes were removed, deviation were marked etc - the
experts, including colleagues, were meeting on the spot. I
alone visited the whole construction site already earlier,
in the summer 1581, to see what was happening. When, the
works began in December, I returned back several times. There
were J&ncs Vargha, some deputies from the dept. of
environment, engineers-specialists, my close colleagues,
addrienne Hajéssy and Miklés Kirdly. Their opinion at that
time was: it is almost sure that it would be the Variant C.
My colleagues came back often to this place and later, they
came with a news, that the works seriocusly began. It was at
the end of January, February 1992. They said that they
Czechoslovakia worked seriously.It is true that in the period
of visits of Gydrgy Hébel, Istvan Molnidr and Karoly Perczel
at that place. They were sure of-construction on the basis
of their own information and designs. There was still another
group of experts, which thought that nothing sure and
definite could be concluded. -

Q.: There was an opinion published in Magyar Nemzet that a
a coordinating crganizaticon te cocrdinate - Hungarian steps
remark of translator should be established, because
the Variant C speeds to its end.

A.: We were reprehended that we abolished the coffice of the
Government plenipotentiary for the G/N project at the end of
December. It was necessary alss for that reason that HEungary
wanted tc underline that it dié not want the hydroelectric
power plant to be constructed. But the cooperation of
involved - remark of translator Hungarian Ministers was
preserved because it was ordered by the resolution of the
Council of Ministers. The resclution determined the tasks of
the heads of three involved Ministries - Ministry of Foreign
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Affairs, of Environment and Transport - and the fourth that’s

me. The said group has a consultation every week. Even if
everybody of us has its own tasks connected with the G/N
Project, the coordination is alw?ys necessary. It is
important to know: this group exists and works more
intensively. For international legal and political expert
activities in connection with Gablfikove, a special group for
Gablikove was established in my secretariat, which will
prepare also materials for the International Court of Justice
in the Hague. Thus, there is coordination among central
authorities and I don‘t think that the abolishment of the
office of Government plenipotentiary for the G/N Project was
a wrong step.

In the last days, the press and some government authorities
expressed the possibility of a compromise concerning the
constructiocn of the Variant C. What is your opinion?

It can be reproached to ncobedy, neither to government
authorities, that they look for a way out, a solution from
a danger. According to such a compromise, without a hydro-
electric power plant, the Danube_hould have stayed in its
own bed, the dyke would have been| elevated in such a way
that water could flow into the by-pass canal, but encugh
water would have been left in the|old Danube. *“The work®
would serve only to navigation. Nobody has described this
with technical reliability. and the Czechoslovak side always
wanted and wants the hydroproject| at any price. But the
hydroelectric power plant cannot function without reservoir
and therefore it is difficult to find a compromise.

Could we agree with the diversion(of the Danube ?

The resolution of the National Co?ncil excludes it. When
the former Czechoslovak Federal Minister for Environment
Jozef Vavroulek proposed a similar version, its own govern-
ment rejected it. The idea of comgromise has spread -

among the Hungarian public, but nobedy can propose a hydro-
electric power plant without a reservoir containing ecologic
danger, because such a solution does not exist. The basic
question is that the Danube is a border river and it cannot
be unilaterally diverted on the Slovak territory. Everybody




must understand: if a hydroelectric power plant exists, there
must be a reservoir and then the Danube must be diverted. In
any case Hungary cannot agree with such a solution, because
otherwise ir would be the afflicted subject in the ecologic
catastrophe. _

Now, we have no other way - nor the Czechoslovak side has it
- than the forum of the International Court of Justice in the
Hague, respectively the negotiations on ecological guestions
within proposed trilateral commission. The International
expert forum will can correctly state the real situation, the
directions for a way-out which'will be rational and
acceptable.

(T6zsef Botlik).
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Annex 14

(Translation)

Ministry of Foreign Affairs
of Hungarian Republic
365-127/1392 Budapest, September 16,1392

Naote verbale

The Ministry of Foreign Affairs of the Republic of Hungary
presents its compliments to the Embassy of the Czech and Slovak
Federal Republic in Budapest and has the honour to convey that
pursuant to the Resclution of the Goverument of the Republic of
Hungary on the cancellation of the Interstate Treaty concerning
the construction and operation of the G/N Project of 1977
logically the activities of the govermment plenipotentiary for
the G/N Project were abolished. ‘

Courtresy.

Round stamp

Embassy of the Czech and Slovak
Federal Republic

Budapest
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Annex IS

Comments prepared by OVIBER on the Ecologia report of
March 1989, 29 March 1989
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In the draft report of the American scientists, engineers
and planners invited by INFORT general policy recommendati-
ons and specific merasures against environmental damages are
suggested.

Since the final report will be zn important issue, the draft
needs several ccrrections in order to contain facfusl state-
ments and to exclude misunderstandings or misinterpretati-
ons. The draft suggests ssveral actions which have been al-
ready completely or partly executed, an up-dating of the
c¢raft corresponding to the recent status is alsoc necessary.

in the comments 2n zttempt is made to follow the order of
the report. '

Chapter I. Par. 2.

The correct depth of the headrace canal is 5-15 m varying
along the length, its width varies from 250 to 650 m. The
third Barrage at Nagymaros is 125 km downstréam from Gab-
cikeovo. The Qunakiliti Barrage will not be operated to meet
peak demand. It serves mainly to fload release intc the ori-
ginal river bed.

Chapter I. Par. 5.

8¢ a wmonitoring system exists and water qQuality dats ars
collected since 25 years. This monitering system is under

further development.
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0 a ccmpiete  3-dimensionel wmodeling system can he a final
gcal, reczntly mostly 2-dimensicnal models are available,

rz sufficiently descrising the phenomena. Models

for pollutants are wunder improvement in warious comp-

o within the framework of the monitoring system a Geograp-
hic Informatiaon System was |developed at VIZITERV which
facilitates spatial and timely| evaluations,

¢ the responsible autherity for)|the investment is Ministry
for Environment and Water Management. Independent super-
vising bodies have been created by the Parliament (an ad-
hoc committee) and by the Council of the Ministers (2 sa-
called "public"™ committee composed by seversl representa-
tives of the independent envirconmentalists).

Thus, the major recommencetions of| Americsn experts have be-
en glrezady implemented, independently from the draft report.
This fact supperts the actions tak$n Lty the Huyngarian authe-
rities before, and shows now similarly rescticons can be ma-
de.

Chapter II. far. 1.

The fourth main tbenefit of the prjoject that it creates ge-
neral development for the connected areas (infrastructure,

hY

recreation, irrigation etc ;.
Par. 2.

The length of the diversion canal is 25 km, but the improved
navigationgl waterway from Sratislava to Nagymaros extends

to 160 X3, wh2ia the minimuam Zesth gf 3,9 @ is ensured.




Par. 3.

In the first five years of operation no power is exported to
Austria. Only 80 percent of 1200 GWh export energy serves
for balancing the Austrian construction, 20 percent export
paid by cash.

It should be noted that share of the system in the peak
energy generation will be about 25 percent.

Par. &.
The correct date of the flogd are 1954. ard 19&5.
Par. 7.

The improved navigation also m3y help to exploit the exis-
ting capacities.

Par. 18.

Tourism 1is, regretfully, not a major industry in Hungsrty,
particulary not at the reach affected by the dams. The ideas
on the strategic points are highly appreciated and will be
utilized. The economic benefits captured 5y tourist services
are really estsblished by the Project.

Chapter III. Par. 1.

The pcténtial demage of the aquifers of the Little Hungarian
Plain 1s prevented by the preventive measures, particularly
Dy the groundwater control system based on the interception-
drainage network designed on the basis of model and field
experiments. The water supply of the villsges alongside the
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river between Rajka and Hagym3rcs will not be demaged accor-
ding to the detailed investigations snd cdesignes of the pre-
sent and potential bankfiltered rescurces.

Fecrestry experts concur in the gginicn that the risk of any
change in the stands and produgctivity of the flood-plain
forests area is virtually nil, ekcept for a narrow riparian
belt. The bankfiltered wells of the Budapest Water Works
are located downstream of the Nagymaros Barrage. Praoper me-
asures are taken to protect them égainst degradation of the
river bed, however previous dredging for building materaial
of other puposes might cause some |quality and quantity prab-
lems. The water supply of Budapest is almost independent
from the barrage system. Archeological explorations have be-
en promgoted by the investment. E€xcavations are curreatly un-
der way. Archeological work will |be caoncluded at the sites
before starting impoundment.

Recommendation 1. The suggested committees have already.been
established (see comment to chaptern I. Par. 5. point 2.).

Recommendation 2. Sueh an infermation is planned as a 3eint
product with the International Insgitute for Applied System
Anzlysis (IIASA) in Laxenburg.

- The advanced monitoring sysiem will be soon fully opera-
tignal, the reference data have |heen collected in a com-
puterized data base.

- The integrated modeling system will 53 used for the ope-
ration of the Barrage System. Several ccempanents have be-

en teveloped.

Though someg scientists, incleding V. Romanenkg - Raving
tad experiences from Soriet rivess - believes that large



dams on flatland rivers are demaging, several environmen-
talist gave priority for hydro-power against nuglear and
thermal energy production, since it is a renewing energy
source which daes not produce contaminants. It is evident
that simulation models are useful tools for the environ-
mentally sound and ecanomicsl operation of hydro power
schemes.

~ The computerized Geographic Information System is already
in operation at the VIZITERY and is the saund basis for
further utilization of the system.

The designers and operators are ready to study sny other "u-
sers friendly" system and if it is better thev have rnow it
for the management program.

Recommendation 3.

the water quality conditions were investigated an the field
sngd by numerical models. Waste water of Bratislava is tres-
ted and release to the Little-Danube, not directly to the
main fOanube. According opur estimation the total amount of
wastes 1is Dby one magnitude less, but the part considered
“pure” 1s by one magnitude more, as it is mentioned. Waste
water treatment plants are under construction, (both on Hun-
gerian and Csechoslovakian side.) In the 01d Danube after
the diversion there are no effluents.

Czecngslovak government confirmed that they are constructing
sewdge treatment plants. High level officials negotiated the
acceleration of the construction of the sewage treatment
plants. Hungarian government is firm to implement sewage

treatment program, as it was decided by the Parliasment.
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By the way the present qualiiv aof [tne Qanube - identified TI.
cr IT. class - goses ng serious| threat to municipal water
seoply.

fhe Parliament also decided that enviponmental protection
has first priority before water management and energy pro-
duction.  Thus, rapid draw-down of the reservoir in a case
of water pollution (including algel bloom) should bte practi-
ced, when it is necessary.

According 1to estimations the groundwater resgurces gf the
Little Hungarian Plain can not economically used for the wa-
ter supply of Budapest which is based on bank-filtered lay-
ers of the Danube snd direct surface water intake downstreanm
of Nagymaros. Concerns on contamination of the aquifers due

to the dam system is not supported by the studies. On the
other Hhand water quality of the+lLittle Hungarian Plain is
engangered by the sewage of the villlages. (without conaliza-
tion), waste material and the fertilizers. The Dunakiliti
reservoir, accarding to Austrian experiences, will be washed
out by floegs frequently, so siltathon will be not so serio-
us proslem. In avarage 1-7 cm/year.

There is great difference between the conditions at Budapest

and at Belgrad. In Belgrad the water level is influenced by
the ©backwater of the Iron Gate Dem| and Budapest is downst-
ream from the barrages. However, ecéording to the studies af
the Belgrad Technical University (prof.Boreli) the effect of
the Dams is secandary for the wster|supply problems cf Belg-
rad.

Separated models for grourdwater and river water pollution
are sufficient which have been developed or are under deve-
lopment. The aquifers along the right bank of the Danube are




separated, so Separate systems can be considered (Little
Hungarian Plain, Komdrom, Nyergeséjfalu, Dunaalméds, Pilismg-
rot, tsztergom).

Studies on the behaviour of bank filtered water are under
way; dredging on the stretch near to Budapest, under Nagyma-
ros will not be made anymore, since degradation of the chan-
nel took place already due to dredging for building indust-

ry. No further dredging is foreseen.

Recommendation 4.

To wunderstand the situation of the protestion of the sco-
system of the Old-Danube it is necessary to be informed abo-
ut the interception-drainage network along the 0ld-Danube.

The diversion canal is only 25 kmf and not 100 km, as it is
stated, so it does not reach down to Komdrom.

The increased ground water level at the Qunskiliti reserveir
ant the opredicted 5-6 m depletion ¢f the groundwater tahle
downstream of the Ounakiliti barrage could occur when no
preventive measures are made. The groundwater regulation
will be solved by an intersepting canal systém along the
reservoir and an elevated water level on the side arms
along the Old-Danube. The efficiency of this system was de-
mgnstirated by VITUKI 2nd the Technical University of Budsa-
pest. Several papers are available (e.g. in Vizigyl Kézle-
menyek 1983/4.),

The 1cdeas related to riverine forest, oxbow lakes and sice
channels are against any existing experience. The reconside-
ration of this statement is necessary.
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The riverine forest are artificial ones, planted Just in
this centuty, so they are not natyral wealth of the landsca-
pe. TIne small dams among and aéross the oxbows and side
channels serve to keep the water level in these side arms
elevated 1in order to decrease groundwater depletion and to
protect faorest. ' '

Suggestions to operate water release through Old-Danube are
appreciated,.

The refeshment of the water in the wetlands at the Csechios-
lavakian side are solved.

The demanded zreas for GONB projects|and innundation are 70 %

4

in Csechoslovakia and 30 % in Hungary.

The groudwater flow in the Littlé Hungarian Plain has no
connection with {he area north of the Hansdgi-canal.

Recommendation S.

Most of the zrcheglogical monuments have been detected du-
ring the project preparations. Most|of the historicasl monu-
ments and relics have been transferred ta the museums.

The MNagymaros dam was a subject of [two hational Concourses
and of detailed landscape architectursl planning in collabo-
ration with the Chair for Lasndscape Managemznt of the Uni-
versity of Horticulture and an acceptizsle solution was ella-
bgratec.

The relocation gf the Nanvmaros Jdzm was investigated 4 years
aga and ng accepiable aiterrative was found. Oue to the ad-
vance of the construction the relocation can not be realis-

tic. The removal of the Nagymargs cdam fram the system may




:ompletely change the concept. Due to internatiaonal agree-
ments and contracts between Hungary and Czechosklovakia,
and ausfrié, respectively, it is almost imbossiule, but cer-
tainly uneconomical to eliminate this dam. -

The establishment of national park with the aim in the text,
3s 8 compensation does not suit to the recent terminology
what is considered “national park® ia Hungary. The compensa-
tion is given in the form of the bridge, the improvement of
tourism, infrastructurz and recreation facilities. We agree
that the removal of the recreation dwellings on the surroun-
din3 hillsides may promote the landscape beauty, however
amogng the recent Hungarisn economical-sccial system it would
cause almost an uprising, and legsl backgroung <can not be
found for such aztians.

Recommendation 4.

The coordinated development is an important and inevitable
activity which will he executed, mostly through the region-
wide planning of the county and local councils.

ihe suggested baseline assessment have heen carried ocut in a
considerable manner, and is under way within the monitering
program {e.g. as reference value). It is planned that the
effects will be evaluated within the frame of the monitoring
and the experiences can be used at the design of ather dams.

The existing GIS datebase will, really, be a sound backgro-
und for such evaluations and demanstrations.

Recommengstion 7.

Certain legislation in connection with impact an enviraonment
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can be found azlso in Hungary. Our Environmental Low w3as ig-

sued in 1976. It is fareseen that 3 new law on Protection of
the Environment will scon be necaLsary. We fully agree that
such 3 review process should be codified. In this regard
full respect to the already existing legislation of other
countries may be given, including Natiagnal Environmental Po-

licy Act of the USA.

The criticism on the former gublic informatign policy is
Justified, in general. However, [in the case of the Dsnube
Dam system, -several attempts have been made to inform pub-
lics, particularly along the affected.reach, which are for-
gotien by the opponents. It schould alsao be noted that go-
vernment ordered a ban for -about three yeéars to publicize

any information, including professional ones in connection
with the Oanube Jams. This policy changed, and nowadays
sufficient infgrmation is availablle, the journalism is reg-
retfully mostly one-sided.

Conclusions

The criticism on the process in previous period may be jus-
tified, but one should bear in mind, that

- the preparations of the system stsrted in 1552 when poli-
tical, social, -economical conditions were fully diffe-
rent, and environmental protecticn was zlmost unknown ;

-~ the decision making process was|rather slow, and someti-
mes 1t did not follow the proper|ways;

- the engineers considered several environmental harms, a3s
"side-effects”, which can be mitigated or reduced by the




planned works or through the operational rules to be es-
tablished;

- Studies and design consider the eavironmental protection
seriously; .

- quite a lot of suggested actions has been made recently
and supports the justification of these actions.

Among the three poésible mitigation actions in response to
concerns the sewage treatment will be solved, the change in
the originaslly planned operation is unﬂer serious considera-
ticn in the develooment of the operational rules which will
give top priority to environment. Relocation snd abandgaoment
cf the Nsgymaros 3arrage can not be realistic according to
water and energy experts due tg their political and economi-
cal conseguences, '

¥e agree that a proper palicy response is recommended. The

report after corrections sand amendments may considérably'

help to inform both national and international public.

For the finalization aof the draft report we suggest to study
available professional literature and enclose some documents
for that purpose.

Since our comments are concentrated for certain focal points
we offer oral consultation during the formulation of the fi-

nal report.

Budapest, 79. March 1989.

139



140




Annex 16

The Bechtel report: list of references, prior environmental
impact reports and assessments
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VIZITERY, Consulting Company for Water Engimeering, July 148$%.

Appendix 1

REFERERCES

Documents{2} for the Gabelikove/Bos-Nagymaroes River Barrage System.

i, Summary Description, compiled by Dr. Endre Zsilak, Chief Pro
Engineer.

2. Standard Specifications, Regulations and Orders on Environmsz:e!
Protection.

3. Engineering Geology. Compiled by: Dr. Jeno Mantuano, Chierf

Project Engineer.

Informzsory

Ea

4, Hydrological Conditions of the Danube and its Tributary Stre:z=:sc.

4.1 Surface Water Regime. Prepared by Ferenc Papp, Chlef Projec:

Engineer.
4,2  Subsurface ¥Water Regime. Prepared by Dr. Jenc Mantuano.

4.3 Sediment Regime of the Danube Stretch Affected by the
Gabeikovo-Hagymares Hydroelectric Development Project.

4.4  Comprehensive Report “Expleration of the Iée Regime over ths T:mude

Reach Influenced by the BUs-Nagymaros River Dam Project.™

-

4.5 Qualiry of Surface Waters; Prepared by: Mrs, Eva Bartalls-T:
Biglegist, Technical Adviscr; Dr. S2abeoles Tyahun, Bioclegist:
Br. Pal Vargz, Chemical Englneer; and Mr. Nander Varday, Chezi:zl

Engineer.

4.6  Subsurface Water Quality, Prepared by: Ferenc Herzog, Chief

Project Englmeer.

5. Biological Conditions.

vE

5.1 The Flora, Vegetation, Fish Fauna, and Biological Monitorizg ¢?

the Gabeikovo/Bis-Nagymaros River Barrage System, Experts:
Dr. T. Simon, Doctor of Biological Sciences and Dr. C. Lang,
Candidate in Biological Sciences.

(a)

1162x

Please refer to pages Al-4 through Al-35 for contents of these
Informatory Documents,

Al-1
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Pover Engineering Influences of Introducizg 4=
Pattern on the Operation of the Bés-Ragzi
Research Report.
Management,

1162x

1g.

11.

1z.

12.1

12.2

12.3

Plant Rutrient Supply in the Daz--, Ziver and its Hydrobiological

Features, Experts:
Sciences, MTA-OBKI,
Mrs. E. Tevan-Bartalls, Bielogist,

Chemical Engineer, Head of Depa:t:%:»,
J-2CVIZIG,

Chemical Engineer, Head Section ZI

Agricultural and Silvisultura] Lz-
Company for Water Engineering.

Archaecleogical and Monuments £s5s5sz

4 Use

Dr. T. Kiss Y:._, Candidate for Biological
Hungarian Da:*3= Eeseerch Station;
Zechnical Consultant
EDU-ROVIZIG; Dr. Sz. Tyahun, Biv_.g‘st

KOV-KOVIZIG Dr. P. Varga,
¥XOV-XOVIZIG; Dr. N ¥arday,

; Complied by Consulting

£ 2~d Arpex, Compiled bw:

VIZITERV with participation of erzerze.

Adesthetic Quality and Character ¢l
VIZITERV based upon experts,

Recreation - Tourlam, Compiled ky:
expert's report.

Social and Economie Aspects, Prece
Englneer of the River Barrage Pzrcl

Evaluation of Conditions and Efie
Civil Engineer, Senlor Research T

The Monitoring Netwerk 1.

The Monitoring Network Operative iz
Dr. Jeno Mantuano, Chief Project Iz:

Comprehensive Report on Observatios:s

12.2.1 Comprehensive Report

12.2.2 Legend to Table 1 - Tatle 13
12.2.3 Legend to Filgures 1-27 z-< ¥z

Comprehensive Report on Observatiscs
Dowvnstrear of GooyH.

12.3.1 Legend to Table 1 - Tatls ZZ

12.2.2 Legend to Figures 1-i% 2z ¥

Budapest Technical U=i~
1989.

A1-2

ezdscepe, Produced by:

VZZITERV based upon the

i
9
|
r5
1
-
-

¢4 by Ferenc Kellar, Chief

. Coupiled by: Dr. D. Orloci,
LG

1388, Compiled by:

izeer..

up to 1985, Szigetkse

sps 1-4

up to 1985, Section

zpg 1-3

avironment Protecting Operation
os River Barrage System,

zrs3ity, Department of Water




The Monitoring System of the B3s {Gabclkove)-Nagymaros River Barrage System.
Conception of Evaluation.

A Kisaalfdld: Duna-szaKasz €s.a Kajesolodo mellékvizek halai és halaszato.

1987. Kalman Jancso anluJanos Toth authors. Translated from A
Kisaalfdld Duna-szaKasz Okologlaja.
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ENVIRONMENTAL ASSESSIZRTS £

Client/Prodact

Bay Area Rapid Transit
Authorisy

Pacific Gas & Electric Co.

San Bernardine Water Distriect
San Francisce Internationsl
Airpert

Producers Gas Company/

Eldorade Interstate Gas
Pipeline

COE Sacramento District
Beryllium Propeliant Facility

Cities Services Q1] and Gas
Corporation San Miguel Project

State of Idahc Department
of Highways

Delawvare Bay $il Transport
Committee
Lawrence Livermore

National Laboratory

Union 0i11/011 Shale Project

* EIR/EIS - Environmental Impact Eeporc/Izvircer:-

ER ~ Environmental Repert
LA — Environmental Assessment

1370x

Table 2

Locszien

Califoris

Califoraia

Californiz

Californie,
Arizomz

California

ideho

Delzware

Celifortic

Celoraic

in

D

I¥2:CT STUDIES

Description*

Cozbired EIR/EIS for prepared
EiRT extension to Antioch,
Czlifernia

tppilicant's EIR for a hot-cil
pipeline from Richmond to
tntioch

E? for &n integrated pipeline
swaTen

FTP pnoise impact evaluation

£opiicant’s ER for FERC License
tpplication and Project EIR/EIS
for 381-mile matural gas
Eipeline

EL znd environmental permitting

Eavironmental impact analysis,
including environmental
moritoring pians, assessment
cf potential envircnmental
izmracts, complete CEQA/NEPA-
coconliance documentation
inzlvding permit documents

Irzft EIR for bridge and
tighway relocation

L for alternative methods
cf oil transpertation in

estuzrine waters

TL for AULIS and GBFEL

Ti arnd baseline surveys

enzal Impact Statement




Ciient/Prodecr

California State Water
Resources Control Bosard
Mississippl Power & Light

Bosten Edison Co.

City of Seattle

Cleveland Cliffs Iron Co.

Western Municipal Water
District

Lakehead Pipeline Co,
Sendia National Laboratories

American River Falls

Public Utility District
Ho. 2 of Grant County

City of Anaheim
Bonneville Power
Adminiscration

Puget Sound Power and Light
Company

Windfarms, Ltd.

Los Alamos National
Laboratory

1370x

Table 2 {Comnt’d)}

Location
California
Mississippi
Massachusetts

Washington

Ohio

Califernia

New York
New Mexico

California

Washington
Califormiz
Oregon
¥Yashington
Hawaii

U.s.

A5-5

State EI:
quality zz-:zg
nerthern Jel:l
ER for & =zl
generating =:

ER for & —::z.
generatizz s:

State EIf I:
recycling &=
facility

Applicanz‘s T
coal-firess z:

State EIz !
treatmen: z=
facility

EIA for =z :sz:
from New T:r-

Federal =iz 2
isclatic= il

Federal =z : ¢
State EIZ/TI:
a hydrozl=z:-<r

State E:iZ f::-
substatico

EA of e=rz~
Eeasures

bk anc .C=slfz
power plant

State EZ: 7
project =3

EA ang szzizs
assesszsnts <
geother—z. 2%

& new wacer
"""" Plan for

tTinle

z:I power

2100

2z poOwer
ERll <

£ s2lid waste
ezTonia recovery

_r for a

~er plant

zstewater
zelamation

T:leam pipeline
> Cuebec, Canada

T & waste

sad relocation

1k
4}
+H

- =

Z Zxhibit W for
iz fFacility

z3 electrical

siogervation

I09I & Lidti€ael



Client/Project

Florida Power & Light/Martin
Ceal Units 3 & 4

Electric Power Research
Institute (EPRI)/Battery
Energy Storage Systems

City of Richmond

Shoshone-Bamnock TIribes/
Bonneville Power
Administration

South Bay Dischargers
Authority

Hughes/USAF Systems Command

Boelng/USA Strategic Defense
Command

Shoshone-Banpock Tribes/
Bonnevillie Power
Administration

DOE Albuquerque, BM
Yaste Isclation Pileot Plant

Snohomish County Public
Utility District No. 1

U.5. Army Toxic and Haz.
Materials Agency/Adv. Chem
Demil, Systems Dev. Project

T b e
b ey

P g .
fe e

Al sl ims A

Leng lsland Lighting Co.

1370x
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Table 2 (Cont'

Location
Florida

Florida

California

Idaho

Califormnia

u. s.

Hew Mexico

Idahe

d)
.Descrip-i:=
EIR, subcontrzz: canzgepsns,
licensing, ar< rer=ittins

EA, site selezzizz, se
assessment

ETY

:

EIR on the Peccoz ¢f Zigmrzps

enhancement ¢F Tz-kes Teok
River

Federal {EPA)
EIR for major
wvastewater disszezl zizelize

P

Environmental zzviize =2
sites

Envirenmenta® styiizs
FEL-ITUE

EA for propos=i fiz=zr-%
enhancement ¢ Tz-lsz
River

New Mexice

Washington

Utah

Fanaoda

P N

Preparation
of EIS

State EIS/FE:C :l:i:i

a hydroelectriz 7
drinking wats:r suz;ly

-1
1

EA, regulatoers z-=zlwzis
permitting

New York

AS-6

EIS (Corps ¢7 Z';i:afrs} for
Ecal filred ;- g slant in Kew
York




Client/Project

Pacific Gés & Electric
Company/Richmond to
Antioch Pipeline Project

Southern Pacific Pipe Lines,
Inc./Anticch Pipeline
Relocation Project

Shell 011 Company/Shell
Ventura Crude 011 Pipeline

Confldential/Central
CA, Transmission Line Study

Southern Paclfic Pipe Lines,
Inc./Nerwalk to Industry
Pipeline

Southern Pacific Pipe Lines,
Inc./Brentwood to Fresno
Pipeline

San Diego Pipeline Co./
San Diego Pipeline Expansioz

1370x

Te%le 2 {(Conttd)

L:iifernia

Celifornia

Lzlifornia

€zliforniz

{=z

-

fornia

o

[

Ifornia

A5-7

Description

Prepared applicant's ER,
assisted in siting studies,
wetland crossings and )
mitigation, regulatory review,
applicant suppert at public
hearings. r

Prepared applicant’s Ea,
bagseline investigatiorns,
streanm crossings, siting
considerations, mitigaerion
planning. )

Environmental health end
safety analysis, spill
potential] impact evalwvation,
preparation of environmental
spill control and comtainment
measures,

Route selection, envirommental
analysis and permitticg review.

Prepared applicant’s
Environmental Asgsessment

and environmental forcs to
accompany permit applications,
route selection, water
crossings and mitigation
measures coordinated with lead
agency, permitting agencies
and state clearinghouse.

Prepared applicant‘s
Environmental Assessgent

and envircomental forrcs to
accompany perwmit applications,
route selectlon, water
croessings and mitigation
measures cooruinated =icik teas
agency, permitting zgencies
and state clearinghouse.

Prepared applicant’'s EL, agency
meetings, wetland crossings,
route selection and witigaticn
plannings.
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IS0

Llient/Proiect

Four Corners Pipeline Co.

Southern Pacific Pipe
Liges,; Inc./Richmond to
Concord Pipeline Project

Cities Service/San Miguel 0CS
Platform, Pipeline and 011
Processing Facllity

Chevron Corp./Rangely
COZ end P04 Slurry
Pipeline Projects

Feveda Power Company/
tllen-Warner Valley
Ezergy System

Consortium of Energy
Cozpanies/St. Lawrence
Crucde 0il Pipeline

Southern Pacific Pipe Lines,
Ize., Pleasant Valley Cosl
Slurry Pipeline System

1370%

Table 2 {Cont!'d)

Lecation

California

California

Lalifornia

Utak, Cola.,

Wyoming

Utah, Nevada

Quebec, Cen.
New York

Utah, Nevada

A5-8

i
|
1
|
1
|
i

|
i
"
|
|

1

Deseription

Environmental suppert,
permitring, route selection
and management of sub-
contractors for Southerm
California Pipeline System.
Prepared Permit Acquisition
Plan. r

Prepared applicant's EA.

Site selection, environmental
agsessment, permit acquisition
plan, public participation
program, and alir qualicy
modeling.

Environmental permitting,
‘contract support, threatened
and endangered specles field
survey management, cultural
resources survey management,
development ¢f constructicn/
operations plan.

Prepared applicant’s EIA,

! route selectison, baseline

studies management, endangered

species, mitigation planning,
permit and regulatory reviews,
public hearings support.

Route selection, selected

and monitored baseline
contractors, prepared
applicant's environmental
report, performed permit and
regulatory reviews, mitigaticn
planning. y

éDefinition of environment

i

i{ssues, regulatory and permit
investigation, siting

'considerations, baseline
iinvestigations, impact
;evaluation,




Client/Project

Alyeska Pipeline Services
Co./Trans Alaska Pipeline
Project

Pacific Gas Transmission
Co./Yeatern Leg Prebuild
Project

Energy Transportation
Systems Inc./Coal
Pipeline Project

Interprovincial Pipeline
Limited/Moutreal-Sarnisa
Crude 011 Pipeline Project

T.akshead Pineline
Company, Inc./Lakehead
Pipeline Project

1370x

Tavle 2 {Cont*d)

Locarion

Alaska

Description

Construction monitoriné,
streams and wetlands crossings,

- water quality, erosion

Idzho,
Washington,
gregon

Wyoning,
Nebraska,
Kansas,
Oklahoma
Arkansas,
Louisiana

Cntarie,
Quebec

Wisconsin

AS-9

control, restoration, wildlife,
o0il spill clear-up, camps
monitoring, liquid and solid
waste disposal, air quality,
environmeatal traiming,
prepared SPCC Plans.

Prepared epplicant®s mitigation
pregra=s, wvetlands protection,
stream/floodplain crossings,
erosion control, wvisual and .
cultural rescurces, pollution
contrel, restoration,
enpvircamental training,
construction monitoring,
prepared quality control
procedures, QC tralning,

Prepared zpplicant's
prelimipary ER, water quality,
strear znd wetlands crossings,
endangered species, regulatory
reviev end percitting, prepared
PSD & N?DLS applications.

Prepared eppiicant*s EA,
siting, beseline studies,
streac znd wetlands crossings,
mitigztion planning, permit
acguisition, construction
monitoring, restcocration,
progres development and
inplezentztion.

Prepared epplicant's EIR,
conaucted I[i1€.10 DaseliDc
investigation, proposed
mitigation plans, performed
permit investigation,
meteorelogical analyses, air
and water quality.
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ERVIRORMERTAL EXPERIENCE - HYDROELECTRIC PROJECTS

PROJECT TYPE: Bydroelectric faclility andiassociated pipeline
PROJECT: Sultan River Preoject |

LOCATION: Everett, Washingten

CLIENT: Publie Utility Bistrict Hoi 1l of Sneohomish Coumty

PROJECT DESCRIPTION:

The Sultan River Project is & multi-purpose water resource development lecated
approximately 25 miles east of Everett, Washington. The preoject supplies both
municipal and industriel water as well as hydreeélectric power.

|
Public Utility District Fo. 1 of Snohemish County contracted with Bechtel te
perform feasibility stuvdies of its proposed project and to prepare &n
application for an amended license to be submitted to the Federal Energy
Regulatery Commission (FERC). The work included geologic exploration te
determine foundation adecusey end tunneling conditions; preject formulation
and eguipment selection; environmental assessment of the entire project;
operation studies to determine optimum project benefits; and evalusation of all
project costs. ;

I
The Sultan River Project design recommended by chhtel consisted of the
following: }
o Raising the existing Culmback Dam approximately 60 feet by
construction of z zoned earth and rockfill embankment on top of the
existing dam i

o Constructing & 4-mile, l4-foot diameter,!partly—lined tunnel, and a
4-mile, 10-foot diameter, buried steel pipeline to convey water from
the reservoir behind Culmback Dam to a n?w powerhouse

|

o Constructing a powerhouse with two Pelton units, each rated at 47.5 MW
gt & net head of 1,000 feet, and two Francis units, each rated at
8.5 MW at s net head of 700 feet {total installed capacity of 112 MW)

o Providing an szdditionzl pipeline tc convey water by gravicty from the
powerhouse to Lzke Chaplain teo maintain s firm water supply to the
City of Everett., The 3.5 f¥W trancis unxns MENTL10nLw abuvec gEili.ars
power through the differential head available in the water transfer

systew 1

|
© Making provision for the introduction of !water back into the Sultan
River above tkbe powerhouse to maintain spawning and rearing of
anadromous fish within the Sultan River !

|
|
'=
1370% 45-10 !




ERVIRORMERTAL EXPERIERCE — HYDROELECTRIC PRGJECTS {(Cont’d)

This design arrangement significantly reduced project costs &s conpsared with

earlier propesals and glsc made the project more envirem—e=—:iell® zcceptzble.

It greatly facilitated galning the necessary agency apprcvzls tefore the FERC
license amendment application could be submitted.

Following acceptance of the recommended plan by the owmer, Bzzttel provided
final project design, procurement assistance, and constru::icn mznageceat
services., The Sultan River Project won the 1984 Envireon=zsszzl Ix ellence
Award given by the Washington State Department of Ecology ~Dzczeus
utility's construction methods were consistent with mairs:inings the water
quality and public health, and because the project enhenzesz the fish and

wildlife resource of the area.”

1370x A5-11
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ERVIRORMERTAL EXPFRIERCE — HYDROELEFTRIC PROJECTS (Comt*d)

PROJECT TYPE: Expznzica of existing hydroelectric facilicy
PROJECT: Felide=l Praject
LOCATION: Vancerurg, Kentucky

PROJECT DESCRIPTION:

:
CLIENT: ity =f Veacedburg !
i
l
|

|
The Meldahl Project is z pro;josed 90 MW hydroelectric project on the Ohio
River at the Captain Znothezy Meldahl Locks and Dam on River Mile 463. The
Meldahl hydroelectric projec: vill be a run-of-the-river facility. The
powerhouse will replace & portion of an existing concrete gravity welr. A new
5-mile transmission line e~¢ svitching station are also part of the project.
Bechtel was responsible fer preparing the Federal Energy Regulatery
Commission*s (FERC) relicems: zpplication for permit to construct & major
project on an existing dax. i

This work included preliminesy engineering design angd an Exhibit E
envireonmental report. Tnoe license spplication is currently being revieved by
FERC. HMalor environmentz! iszsces assoclated with the project include {mpacts
on-downstream dissolved oxFizn levels, fish entrainment and impingement and
impacts to fishing oppor:t:;-ies. Engineering éesign modifications were made
te minimize environmenrez]l issuzs and respond to. concerns of governmental
agencies,

1370x% AS-12




ERVIROFRMERTAL EXPERIERCE - EYDROELECTRIC PROJECTIS (Cont'd)

9]

PROJECT TYPE: c=bined dim and powerhouse

PROJECT: Cewiitz Falls Project
LOCATION: Crerzlis, Washington
CLIENT: Prolic Utility District No. 1 of Lewis County

PROJECT DESCRIPTIOR:

The Cowlitz Falls Pr:ject is 2 propesed 70 MY hydroelectric project to be
tonstructed starting ic rid-198% on the Cowlitz River in the state of
Yashington. The prole:zt ircerporates a run-of-the-river reservoir designed to
minimize enviromment:zl eifects and upstream floodipg potentisl while serving
the power needs of Lzwig Coumty.

Bechtel is performing engireering; procurement; construction management; and
environmental, perni:ztipz, and licensing services on the project., Bechtel's
environmental speciaziists £re responsible for preparation and agency reviews
of 12 detailed mitigztio= plens required by articles of the project's FERC
license. These plars, stpported by specific modeling studies and field
investigations, were filzd with FERC. A wide range of environmental issues
were addressed In tkhs FZ:C plans, including bald eagle protection, groundwater
seepage, sediment acxvmulatlon; ercosion contrel, cultural resources, debris
removal, and wildlifs natizat cocpensation. Bechtel i1s also respomsible for
managing the lmplementation of these mitigation programs, using several
technical consultents for determining nev transmission line routes and
implementing & comprehersive fieid and data analysis progrem. Work alsc
involves bald esgle srd eagle perch surveys, a large-scale groundwater
drilling and mounitorirz sffort, ercsion and slope stability studlies and
design, wildlife hatitet improvements, and develepment of the project's
recreational facilities. 1In addition, a visual impact analysis and videotape
Presentation were storitzed. These were required by FERC to address proposed
changes in the locatica of the project dam and associated switchyard.

Bechtel permitting specizlists have been responsible for identification and
acquisition of all fecerel, state, and local permits and approvals necessary
to construct and operete the Cowlitz Falls Project. A detailed pemrmit
acquisition program ac-d schedule were developed for the project, Applications
far a2ll nermits are nelrs brepared and filed in consultation with the
approprihte agencies zad threouzh close coordination with project engineerily
and construction stafi.

Bechtel envirconmezrcil 2=3 permxitting speclallists are also responsible for
environmental assessmsnt ead document preparation as well as for fileld
permitting services fcr 2 17-rile transmission line project, necessary to
serve the Cowlitz Fells Project. Portlons of the line will be upgrades of an
existing line. Spezific zctivities include preparation of an EA/EIS, a
wetlands determinatioz, zrckzeclogical clearances, permit acquisition, and

agency consultatice.
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ERVIRORMENTAL. EXPERIENCE — EYDROELRCTRIC PROJECTS (Cont'd)

PROJECT TYPE: Dam and powerhouse
PROJECT : . American Falls Froject i
LOCATION: Idaho

CLIENT: Idazho Power Company

PROJECT DESCRIPTION:

The American Falls Dam on the Snake River im, southeasuern Idaho was originally
constructed by the Bureau of Reclamation in thé rid-1£20s as a wmajor feature
of the Minidela Project. 1ldaho Power Company also vtilized the American Falls
site to operate & 27.5 MW hydroelectric plant.| The dixm was & concrete gravity
structure, with l-mile earthfill egbankments at eac: end, Because of reactive
aggregate in the concrete, the safety of the din wes questioned, and the
Bureau ¢of Reclamation restricted the smount of!wa:e: thezt could be stored in
the reservolr te about two-thirds of its totallecepazizy. This reduced the
amoumt of water available for Irrigation and the powes that could be produced.
1

Idaho Power asked Rechtel to develop preliminary ergizeering plans and cost
estimates for (1) rehabilitating or (2) replacfng the dzm so as to provide
adequate safety for full reservoir conditions &nd loziings, including those
imposed by reservolr icing and moderm earthquake criteria, Both plans were
also to include provision for a powerhouse utilizipg -h= head between the
reservolr and the river level,

| .
Based on Bechtel's cost comparison and other fectors, Idaho Power opted for
the dam replacement plan. Bechtel was suthorized te proceed with the
necessary fleld Iinvestigation and preliminary design of the dam and poverhouse
to support more reliable cost estimates and previde exhibits for the
appiication fer a licenss to construct the powerbotse.

The replacement plan consisted of: !

o A left embankment sectioen that incorpo- a ef t=e original earth
embankment and a major portion of the or gingl gravity dam
| .
o A short zoned earthfill section connec:irg thz left embankment to the
nevw concrete gravity dam

© A new concrete gravity section, 577 fée: leag, containing low-level
outlets, spillway, and powerhouse intak%-ga:es

o A right embankment section constructed éf zorec earthfill, which
connected the new gravity dam to the origizal right abutment _

ee oL . .
Those portions of the original dam that inmhibitel sziisfactory performance of
the new dam were removed, while the remaining po-tions were either left in
place or encompassed in the new structure,

1370x A5-14



ERVIRORMENTAL EXPERIENCE - EYDROEZLECTRIC PROJECTS {(Cont’'d)

Concurrently, Idahe Power Company autherized Z:zakrzel to design a pew
powerhouse to be constructed at the same tirs :¢ the replacement dam.: The
powerhouse is located about 300 feet downstrez= fro2 the dam, adjacent to the
splllway stilling basin, Three l8-foot-dierszsr penstotks convey the water
from the reservoir to three generating wmits iz the powerhouse for a total
plant rating of 92 MW.
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ERVIRORMERTAL EXPERIENCE - HYDROEﬂECTRIC PROJECTS (Cont'd)

|
PROJECT TYPE: Hydroelectric facility i

PROJECT: Whiskeytown Project
LOCATION: Redding, Califernis

PROJECT DZSCRIPTION:

|
i
‘
!
CLIEET: City of Redding |
|
|
1

Bechtel reviewed and updated feasibility studies and cost estimates for this
3.25 ¥¥ facility to be located at an existing Bureau of Reclamation dam on
Whiskeytown Lake in northern Califormia. Bechtel also prepared the FERC
licerse epplication for the project, including Exhibit E environmental
reports. This application was submitted to FERC in 1982. No adverse
envirecmental impacts resulting from the project were identified.

|
|
|

BROJEICT TYPE: Expansion of and modifications to two exlsting
hydroelectric facilities}

PROJZCT: _ Bauser Lake and Ryan Proj%ct

LOCATTCN: | Butte, HMontana !

CLIERT: Montana Power Company

)
!
H
PROJZCT DESCRIPTION: !
I
These projects Involved the addition of new po?erhouses at two existing sites,
plus necessary modifications to existing dams.: Feasibility studies have
Teceatly been completed verifying optimum installed capacities: 235 MW at
Hauser Lzke, and 40 MW at Rvan. An application to amend the existing FERC
liceass for the Ryan Preoject was submitted in 1982, and the amended license
was rezeived in May 1984,

1370x A5-16
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ENVIROXMERTAL EXPERIERCE — HYDROELECTRIC PROJECTS (Cout’d)}

FROJECT TYPE: Expansion of existing facility
PROJECT: Lake Redding Project

LOCATION: Redding, California

CLIENT: City of Redding

PROJECT DESCRIPTION:

The proposed project consisted of the reconstruction of an existing dam across
the Sacramento River, at a site just downstream froa the existing structure,
plus provision of a new 3-unit powerhouse at the right sbutment. The new
powerhouse i3 designed to develop 15 MW at the noerral operating head of 13.5
feet, using bulb-type turblines. Bechtel reviewed znd modified earlier
feasibility-level designs by others, and updated cost estimates. Bechtel also
prepared the FERC license application which was sutmitted in February 1982. A
potential adverse effect of the project was determined for anadromous fish
migration. Severzl studies were prepared as par: of the Exhibit E
environmental report under the FERC license applicztion to further
characterize fisherles hablitat and assess potential project Impacts on
fishery resources.

PROJECT TYPE: Expansion of existing hydroelectric facility
PROJECT : Slab Creek Project ‘ |
LOCATION: Sacramento, California

CLIENT: Sacramento Municipal Utiiitv District

PROJECT DESCRIPTION:

The project invelved @ “minl hydro* addition teo ths fish water release outlet
of the 5lab Creek Dam, & 232-foot high arch dam originally designed by Bechtel
in 1945 as part of the Upper American River Project. The additien includes a
turhine/generator unit, together with necessary agpurtenances and
modifications to the outlet works. Bechtel prejarec englueerllily >TUUied euu
data to support the FERC license application, 2rd zssisted the District with
responses to queries from the various interestec state and Federal agencies.
Subsequently, Bechtel completed final project design, prepared procurement and
construction contract documents, and assisted ir prroject startup. The unit

commenced commercial operation in October 1982.
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ERVIRONMENTAL EXPERIERCE — Hmndlm.tc-rmc PROJECTS (Cont'd)

1
'

FROJECT TYPE: HMultipurpose water reﬁource facility

IS0JECT: Xew Don Pedro
LICLTION: Central California
LIz, Cooperative

T205ECT DESCRIPTION:

zae project, on the Tuoclumne RBiver in centrél Califernia, is a cooperative,
ralzipurpose project for irrigation, power, flood control, and municipal water
sapply, The Turlock and Modeste Irrigation Districts, the City and County of
Szn Francisco, and the U.S. Corps of Engineers joined together to build a
£35-foot high, earth and rockfill dam to create a 2.03-million acre-foot
reservoir and develop 155 MW of hydroelectric power. The new structure
supplanzs and inundates the existing 284—foot high Don Pedro Dam.

Ezchtel responsibilities included consultation, evaluation of site foundation
€explorarion, Investigation and tests of construction materials, and an
extensive preliminary design and cost estimate. Bechtel alsc prepared and
tresented data required for Federal Power Coimission hearings, asnd was
respoasible for final design, plans and specificatlons, and construction
Cznegemsnt.

I
l
FRCJECT TYPE: Bydreelectric facility !
I20JECT: South Fork American Rivér Development Project
15CATION: California l
CLIZET: El Dorado County Water Agency

TRQJECT DESCRIPTION:

I
|
1
v
|
!

Ingireering studies for the further development of the hydroelectric potential
c¢cf the South Fork American River have been conducted periodically since the
1900s. In 1975, the E1 Dorade County Water Agency (ECWA) filed an application
Pt -t Tada-al Pavar Oemrisceian for s n-eliminarv permit for the development
:f the Scuth Fork American River (SOFAR} Project.

I
in Jznuary 1978, ECWA contracted with Bechtellfor engineering services to
rerfcrr studies of the project and prepare a license application to the
Tederal Inergy Regulatery Commissien (FERG). 'Prior to submitting the FERC
ticerse application, engineering studies were'required to f{urther refine the
exXistircg preject plan and to establish project feasibility. These studies

vere based on previcusly developed plants and ion new geologic and hydrolegic

investigations performed by other consultants.
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ERVIRORMERTAL EXPERIENCE — HYDROELECTRIC PROJECTS (Cont'd)

Beckttsl performed a comprehensive review of the project plan and alternatives
to it. Modifications and improvements to the alignment of condults and the
layovr: of dams resulted in substantial cost reductions, and improved the
projest capability to a total of 180 Mw at five power plamts. Bechtel*
corplezed its feasibility report in October 1978, and =zssisted in preparation
of tts TERC license gpplication which was submitted in July 1979.
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Annex 17

French and Franco-German canal schemes on the River Rhine
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New Scientist, 16 July 1994
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THIS WEEK

Rising water drowns opposition to Slovakia’s dam

Fred Pearce, Budapest

WHEN Slovakia dwverted the
River Danube 20 monrhs ago
there was an international chorus
of protest about its likely eco-
logical impact. Now embarrassed
chrefs -at the World Wide Fund
for Nature (WWF), the organisa
tion thar led the protests. are ad
mitring  that the project. ar
Gubeikove on the Hungaran
horder. may be good for the
epvironment after all

The orgamsation's director-
seneral, Claud Martin . has halred
WWF's  campaign  against  the
diversion . jfter receiving derailed
sciennific refutation of the claim
thut the dam is causing an eco-
logical catastrophe: His European
director, Muognus Sviven, last
month apologised 10 Slovakian
stientists, saying “how embar-
rassed 1 personally feel abous
WWF's past involvement” i the
campaign against the dam

The project seems o he having
the oppaosite effect 1o rhat
claimed by the WWF as recentlv
as last month. It is reviving an
ilmost desiccared wetland and
recharging underground water
supplies.

I'he about-turn by WWF, the
world’s largest and most influen-
tial environmental group. could
help to resalve the long dispute
between Slovakia and Hungary
ovey the diversion of the river. which forms
the border berween the two countries.

The WWEF has for several vears encour-
aged an mreernanonal clamour against
the scheme. But Slovakian authorities and
scientists have accused the WWF of being
politically motivared in backing Hungarian
uppusition to the diversion.

The Gabcikovo scheme diverts most of
the flow of the Danube inro a raised canal
40 Kilometres long builr entirely within
Slovukia. The canal contains a hvdroelectic
dam at Gabcikovo. which now provides
Slovakin with 10 per cent of its electricity,

Gabcikovo was originally part of a larger
joint hydroelectric scheme agreed berween
the two countries in a rreary signed in
1977. Hungary abandoned its half of the
scheme in 1989, during the political tur-
moil that preceded the end of communist
rule, and formally withdrew from the treaty
months before the Gabcikovo dam was
completed in 1992,

The Hungarian government claimed,
with support from the WWF and others,
that Gabcikovo would dry out a large
forested wetland beside this stretch of the
Danube and either empry or pollure
important underground water sources fed

5

Net gain: the Gabcikovo dam is reviving Slovakia’s wetlands

by the river. These water sources supply 1-4
million people. mostly wirhin Hungary

Bur in mid-June. Martin instrucred WWF
staff in Austria. who had led the campaign,
and alr the WWF's Institute for Floodplain
Ecology in Germany., to cease campaigning
against Gabcaikovo ond o yustufy their hos-
tile stance to the project. This rollowed pub-
licanon of a 130-page crinque of WWF
statements on the projecr by igor Mucha, a
leading Slovakian hvdrologist

"We've not taken a firm position yetr.”
Martin told New Scientist this week. “I've
sent Mucha's report to our specialists. Until
they complete thewr analysis, we have no
grounds to continue the campaign.”

Sylven went further in a letrer to Mucha.
In it. he praised the analysis and promised
that “there will be no further involvement
from WWF unless a formal request is
received from the Slovak side. which. of
course, we do pot expect”

Last year, the organisation won wide
publicity for a claim that industnal chemi-
cals had seeped from the canal into wells
within five weeks ol the dam closing. Bui
the pollution—which Mucha says occurred
too soon after the diversion to be linked—
has nor recurred

Meanwhile, the Slovakians
nave altered the project in order
10 quell environmental fears.
Since May 1993, rhev have
regularly fed part of the diverted
water back into the wetland,
reviving branches of the Danube
that have been largelv dry for
30 vears

According to Mivoslav Liska, a
spokesman for VV Brauslava.
the stute-owned firm thar de-
signed the project. the flood
plain has been drving our for 30
vears, “This was due (o dams
built in Austria which changed
the hvdrology of the Danube,
causing it to erode its river bed.”
he says. “The river water only
rose high enough to enter the
old arms of the river for less
than @ month each vear. during
the highest floods.”

Far from destroving the wer-
land, savs Liska, "our scheme
has revived 1it, by finding an
efficlent way to get water into
the branches. The Hungarian
part of the wetland could im-
prove just as ours has. but they
refuse to join the project.”

Instead. the Hungarians are
abour to embark on an expen-
sive attempt to revive their
werlands using the deplered
waters of the old River Danube.
According to Gyorgy Tatar, &
Hungarian Foreign Ministry of-
ficial responsible for the Danube
dams, pumps are being installed in the old
iiverbed and will probably begin pumping
later this month.

The Gabcikove dam. and an intended
companion downstream at Nagymaros in
Hungary, were planned jointly by Czecho-
slovalian and Hunganan engineers in the
1970s. In Hungary, hostlity to the dams at
Nagymaros and Gabcikovo grew in the
1980s and became the focus for apposition
to the communist government,

The two countries have taken their dis-
purte ro the International Court of Justice in
The Hague. Slovakia claims thar Hungary
acted illegally in reneging on the 1977
treary. Hungary says its action was justified
by concern about the ecological impaci
of the scheme. and that Slovakia acted
illegally when it diverred the Danube
unilaterally. But recent changes in govern-
ment in the two countries, and the
failure of environmentalisis® fears to mar-
erialise, may ease the way to a settlement
of the dispute.

Few outsiders believe that the Nagy-
maros dam, whose foundations currently
blight the Danube Bend, onme of Hun-
gary’s outstanding beauty spots, will eve
be completed. ==

Paul MasseyFrank Spoones
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N BEW SUCILENTIST

Dam truths on the Danube

ENVIRONMENTALISTS forecast an
ecological catastrophe rwo years ago
when Slovak engineers diverted the
River Danube down a new 35-kilome-
tre ship canal to a hydroelectric dam.
One of Europe’s last flooded forests
would drv out, said critics, and wells
would emptv and become ferid with
pollution. Neighbouring Hungarians
claimed the diversion was illegal and
that their waters had been “stolen”
and a million people could lose their
drinking water.

Yer, the ecological disaster hasn't
happened. The forest is still flooded.
the trees healthier than for years, and the wells mostly clean
and full. The Slovak engineers are claiming the canal is an eco-
logical boon. returning the forest on their side of the border to
a state of wetness not seen for 30 years, “We have separated
the navigational and commercial funcrion of the river from its
ecological function,” says Miroslav Liska, a senior engineer on
the Slovak project. “This gives us a unique opportunity ro
develop this section of the river in its natural form.”

As the Slovak wetland blooms, the environmental case against
the canal and dam at Gabcikovo seems to be wilting. The World
Wide Fund for Nature, once the project’s most outspoken green
opponent, has abandoned its campaign (This Week, 16 July).
Meanwhile, with the Hungarian side of the wetland drying

[T September 1584

Condemned as an ecological
disaster in the making.
plans to dam the Danube
were among the most
controversial in Europe.
But. as Fred Pearce reports.
environmentalists may be

forced 1o eat their words

out fast for want of a few minor engi-
neering works. the new prime minister
in Budapest, Gvoula Hornm. wants
sumimit to resolve the dispute.

The Danube is Central Europe’s larg-
est river. It rises in the Black Forest ol
Germany and flows east through the
Austrian Alps. and across the Centrul
European plain through Slovakia, Hun-
gary. former Yugoslavia and Romania
into the Black Sea. As:it joins the plain.
the river slows and deposits gravel and
silt carried from the Alps. Over thau-
sands of vears, it has created an inland
delta strerching east from Bratislava.
either side of the Slovak-Hungarian border. Across the delta,
the river has fed a wetland of river branches, pools and back-
waters that sustain a large flooded forest. The delta is also
Central Europe's largest underground reservoir of water, with a
capacity of up to 20 cubic kilometres.

But the delta is also an inconvenience. The river's shallow
channel makes it difficult for river traffic to pas. '+ 'arge parts
of the year. So. in the 1960s, the governmenes: oi »!ungary and

Czechoslovakia drew up a plan ro bypass "2e wer  d with a
raised ship canal. This would form part o a granc 7lan, now
largely complete, to link the Danube and Rhine r- systems

so that ships could pass from the North Sea to the Bluck Sea.
In 1977, the rwo ~ounrries signed a treaty to build the

a=

173




—— -

NEW S EIENTIET

HUSNGARY

: /é_nl:mrv bordey Dunakiliti

— ) A

L UZECH
REPUBLIC .
S SO VAR

| (= "J -
_.l_..Brmisla_vé . S
Lo L . o e

R O M

Waterworks: bypassing the wetland with a raised
ship canal, with locks at Gabcikovo, allows ships to
pass from the North Sea to the Black Sea. The port of
Bratislava has already seen an increase in business

AN A

=

1 | g}i),x‘;'li Bucharest
4 l‘.'\. S i, .
o SERKIA

navigable canal and, ai the same time. to

rais¢ two hydroelectric dams: the Gabcikovo dam in Slovakia,
and the Nagymaros dam on the picturesque Danube Bend near
Budapest. As the project gathered momentum, however. scien-
usts on both sides of the border expressed fears about the envi-
ronmental consequences. In Hunganv particularly, where the
project was inextricablv linked to unpopular Communist rule.
biologists worried that the dams would damage both the treas-
ured sceneny of the Danube Bend and the underground water
reserves on which more thaun a million Hungarians depend

The Danube Circle. a group of scientists and political activ-
ists formed 1n Budapest to fight the Nagvmaros dam, became a
major pohuical foree. It brought tens of thousands of people onto
the streers in 1988. m the first great protest that brought down
Commumist rule Janos Vargha, founder of the Danube Circle.
told me in 1989, the vear the Communists
fell: “For us. the energy and water lobbies
represent the Stalinist structure. Water
projects here are paramilitary. centralised,
undemocratic and monolithic "

Since the revolution, the Hunganan parhias
ment has halred all work ar Nagymaros
twhere the dam foundations currenty lie
abandoned). and opposed any involvement in
completing its upstream companion at
Gabcikovo and the associated canal. which
lay partly on Hungarian tervitory, In Bratislava. however. the
capal and dam ar Gabcikovo came to svmbolise Slovak narion-
alism and. when the Hungarians refused to cooperate. the
Slovaks took matrers into their own hands. They moved the site
of the canal's diversion 10 kilomemes upstream, from Dunakiliti
to Cunovo. where the river runs entirely through Slovakian
territory, and then spent the equivalent of $200 million building
new diversion works.

In September 1992, the Hungarians formally abandoned the
1977 treaty on environmental grounds. They demanded that the
Slovaks join them In a new environmental assessment of the
project before any more work was done. The Slovaks were not
impressed. A month later. nine weeks before their country
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‘Though built to improve
navigation and provide
power, Gabcikovo gave
engineers the chance to
right much of the damage’

gained its formal independence from the Czech Republic, Slovak
engineers diverted the Danube along the new high-level canal
that they had built berween Cunovo and Gabcikovo.

Amid a welter of hostile propaganda, in which the interna-
tional press largely sided with Hungary, both countries agreed
to take their dispute to the International Court ar The Hague,
which begins hearings next vear. The Court will have to rule
not on the heavy political symbolism behind the dispute, but
on the science and law. Was Hungary justified in reneging on
the 1977 treaty? Was Slovakia justified in taking matters into
its own hands and unilaterally diverting an international river?

Liska. who works for VV Bratislava, the Slovak state hydro-
electric company that designed the canal
and dam at Gabcikovo. believes there is
only one possible answer. For several years
he has spoken at internarional meetings
and briefed journalists about how the diver-
sion would benefit the environment. Few
listened. Now, he says, he can demonstrate
the truth of his campaign.

I drove with him along the old foresters'
roads of the Slovak half of the Danube
werland, berween the canal and the old
river bed. The poplar, larch and willow forest appears, as he
promised, o be in good health, with running wacer everywhere.
In early July, several of the roads were part-submerged.

Three vears ago, when the canal lay complete but empry, 1
interviewed people living in the three wetland villages, Vojka,
Dobrohost and Bodiky. Their sliver of land berween the canal
and the river, 25 kilometres long and a kilometre wide, was all
but cut off from the rest of the country. The vast canal, capable
of carrying more than 5000 cubic metres of water a second,
was in places 700 metres wide and rose sometimes to 16
metres above the surrounding land. Sitting on an earth
embankment, the canal passed houses at roof height. The vil-
lagers were frightened. On the empty inside of the canal, they
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had daubed giant slogans such as, “Stop the water monster”
Today, the water-filled canal remains a dreadful eyesore,
bludgeoned across a flat landscape. It has annexed 40 square
kilometres of farmland. Around it, a further 60 square kilo-
metres, half of it wetland forest, are wasteland—cleared
by bulldozers to make way for the reservoir that the diver-
sion works at Dunakiliti were expected to impound—or
flooded by its replacement behind the new works at Cunovo.

Meanwhile, less than 10 per cent of the original flow of

the old Danube remains—a dribble inside the channel of a
mighty river, which has caused “huge damage to all warer
organisms” in the old river. says one Slovak biologist.

Yet the wetland itself is thriving and
there is peace in the villages. The mayor
of Vojka village. Ladislav Nagy, told me as
he waited to take the ferrv across the ca-
nal: “I took part in meetings that opposed
the project.” he savs. "But people know
now that there Is no danger. The river
branches are full of water and we have a
new road, a clinic and sewers.”

So whart has happened to the wetland?
Beforé the canal was built. the werland
was dying a far from natural death. The
old Danube was eroding its bed so deeply
that it onlv rarely had enough water to
flood the wetland. Since 1993, however,
Slovak engineers have remedied this to a
remarkable extent by diverting a small
part of the flow of the “new” Danube in
the canal back into the wetland.

The Danube. which until 40 vears ago
did a great deal of depositing material in
the inland delta but very little erosion,
suddenly ceased depositing material and
increased its ability to erode the bed. The
erosion has been so (ntense that the [evel
of the river bed hassunk by up to 2.5
metres over 30 vears. There were three
main feasons for this change

Past mistakes
First, dredging ol the river by the Slovaks
in the 19705 and 1980s around Bracislava
mcreased erosion of the nver bed down-
stream. The dredging was carried out in
a misguided attempt to save the old part
of the town from flooding. o [mprove
access to the town's port and to provide
materials for construction work, including
the Gabcikovo project itself. Secondly,
works aimed at straightening and narrow
ing the river channel to improve naviga-
tion, also increased flow rates—and a
faster river erodes more

Thirdly, the construction of dams up-
stream in Austria. beginning in 1957,
held back an estimated 600 000 cubic
metres of gravel a vear that was once car-
ried down ro the deltza and deposited
there. This both halted the deposition

Flooded forest: enough water for fishing, for
those living on the right side of the border
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downstream and made the river, now carrving much less
material from the mountains, better able o erode and pick up
debris from its bed and banks.

The erosion progressively cut the Danube off from its wetland.
In 1960, according to Mucha, 20 per cent of the Danube's flow
was entering the branches on the wetland. By 1990, river
water was reaching most branches on only 17 ro 20 days cach
year, during major floods. Even the two main outer channels of
the Danube received water for only about 80 davs a vear. As .
result, over 30 vears, fish stocks diminished, the native wild
carp came close to extinction and the water table fell fast withir
the flooded forest, which lost a tenth of its trees.




Though built to improve navigation and provide hydroelec-
tric power, the Gabcikovo scheme gave Slovak engineers the
chance to right much of the damage, savs Liska. It provided a
new way to deliver water ro the wetland. Since Mayv 1993,
Slovak engineers have routinelv diverted up to 10 per cent of
the flow of the canal onto the wetland near Dobrohost. On the
wetland, they have built raised banks and culverts to contral the
flow of water across it—a highly artificial. but highly effective
way of keeping the territory flooded.

“We have all the rools necessary for
witer management here,” savs Liska.
The wetland usually receives berween
30 and 50 cubic metres ol water a scc-
ond from the raised canal. It may not
seem:much bur delivering water from
# raised canal s more elficient: to
achieve the same degree of saturation
delivering water from the old, lower.
river bed wauld reguire a Mow af 4000
cubic metres a second

lingincers and scientists are still experimenting with the
wetland watering svstem, says Liska. 1t can supply much more
water il necessary, the capacity of the channel linking the
canal and wetland is 234 cubic metres per second. This volume.
combined wirth temporary hlocking of culverts, would flood
three-quatters of the wetland, though such flooding is pro-
bably necessary only twice @ veur, to satrate soils and leuve
hehind a smear of silt, he says

Water battle
Rechirging the wetland and creaning the jeservoir at Cunove
will replenish underground water reserves, oo, In the Siovak
hall of the wetland. the water table near Bratislava has nisen by
3 merres. and 50 Kilometres downstream it is still 50 centime
tres higher than before. Recharging the groundwaters occurs at
an average rae of 18 cubic metres a
second, up by 40 per cent. and enough
to supply 5 million people

The next, and eritical, step 8 1o
bring the waters of the werland and
old Danube rogéther, in particiitar so
that fish can swim [nte the stll warers
of the wetland 1w spawn. Slovak engi-
neers plan o build small weirs across
the old nver bed to hold up the flow
of the river. raising its level o rhat
previousiy seen during average flows
But' the Hungarions have refused ‘to
allow the Slovaks to tamper with
the river where 1t 1s jointly owned.
Thev claim it would destroy the old
river for ever.

Until the legal dispute i5 resolved
in The Hague. the Hungarians have
demanded that more water be put into.
the old Danube river. The European
Union has tried to create an interim
agreement. But the Slovaks obyect to
the EU's schemes, because they would
drastically reduce the power generated
by Gabcikove, which now provides
1700 gigawatt-hours of electricity per
vear—10 per cent of Slovak output.
“Releasing water into the old river bed.
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‘We have always said that if
there were ecological problems
with Gabcikovo, we would find
engineering solutions to them.
And we have been proved right’
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Betore and after: river branches that used to be
empty for up to 11 months of the year are now
permanently filled with water

as the Hungarians demand, is a waste of water," says Liska.

Gvorgy Tatar, Hungary's chief commissioner for dams,
scoffs ar the Slovak story of environmental recovery and wams
of damage to come. “The Slovaks will show vou that there
is plentv of water. Bur that is the surface," he says. Below
ground there is hvdrological chaos. “Near the project, the
groundwater is higher than it should be. The trees are standing
in water and will drown. Further away, the water level sinks
and the vegetation is suffering. Our
experts sav that. mavbe in five years,
maybe in three years, but for sure they
will die as well.”

On water quality, Tatar again had
dire warnings. “Our scientists estimate
that in maybe 10, mavbe 15 vears, the
underground warer reserves of Hun-
ganans will deteriorate for sure. The
main reason is the dirry water standing
in the reservoir. which infilorates into
the underground reservoir.”

Liska had a three-point answe for Tatar. First, the river is less
polluted than a decade ago. Secondly, pollutien. will not
penetrarte underground to the gravel lavers from which drink-
ing water is taken, because of Intervening lavers of mud. And
third, the water from the reservoir will, if anvthing, flush out
nitrates and other agricultural chemicals in the surface lavers,
which might one day be fit enough to irrigate farms.

Mucha says that there was some deterioration in groundwater
quality near the reservoir in the early stages of filling. especially
on the Hungarian side. But “in general, groundwater quality is
unchanged or in some places . . . improving™. These are early
davs. however. for assessing any long-term consequences for
underground water quality, However, the Hunganans believe
uny risk is too great. “Contamination will be irreversible.” savs
Tatar “The Slovaks sayv thar if something happens, they will take
steps. But this is not an environmental
way of thinking." Liska admits that this
Is the pragmatic approach he and his
compatriots have chosen. *We have al-
ways sald that if there were ecological
problems with the Gabcikovo scheme,
we would find éngineering solutions to
them.” he says. “And we have been
proved right You can call this a fix-it
philosophy. Environmentalists oppose
it. But it 1s nor irresponsibie. We know
problems can be solved.”

The essence of the Hungarian case in
the International Court will be' that
with the nse of ecological concerns and
the fall of the Iron Curtain, the 1977
treaty should have been suspended and
the dam construction put on hold. But.
claim the Slovaks. the status quo was
not an option. "The Hungarians say we
should have waited while research was
done." says Liska. “But meanwhile the
wetland would have died.”

An important contribution to the
debate has come from Juraj Holcik, a
biologist at the Slovak Academy of Sci-
ences in Bratislava. Holcik was the only
scientist recommended to me by all
sides: Greens. Slovaks and Hungarians.

1 Vincent

in ‘\:‘!}lrm!lr: 1444



NEW S

I'ENTIST

Unilateral diversion: the Slovak
diversion of water from the old
Danube to the new 35-kilometre
canal is reviving Slovakia’s wetlands

—

Three years ago, he had told me that Gabcikovo was a “mega-
lomaniac scheme”. But his outlook seems more hopeful in a
recent review, published by the East European Environmental
Research Institute in Budapest, a body run by Vargha, the
founder of the Danube Circle.

Though he is being cautious, he nonetheless concluded that
“conditons in the inland delta similar to those prior, although
artificially created, could probably be obtained”. But this,
he says, depends “solely on the dynamic interaction between
the main channel and the waters of the inland delta [being]
successfully simulated, with the preservation of the natural
seasonal fluctuarions of flow." The task, he adds, “is to elimi-
nate all negative impacts and to optimise the whole system as
much as possible. A lot of this has already happened.”

Knock-on effects

The problem for the Hungarians today is that many of their
complaints about Gabcikovo are the result of their own deci-
sions. Thus, parts of the Hungarian wetland are drying out. But
this is because they refuse to use the works at Dunakiliti to
revive it. Instead in April, the Hungarian parliament voted to
begin pumping water out of the old river bed into its side of
the wetland. This, Tatar admits ruefully, is “very expensive”,
costing more than £7 million a year.

Something has to give. And the governments are delicately
exploring common ground. In Hungary, elections in May
replaced right-wing nationalists with a coalition dominated by
former reforming Communists. Prime Minister Horn says he
wants a settlement and, according to Tatar, “the coalition ap-
proaches the dispute more flexibly”. A breakthrough could come
after elections for a new parliament in Slovakia this month.

But the room for manoeuvre is small. The Slovaks are
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adamant that the half-completed Nagymaros dam must be
finished. If complete, they say, power outpurt at Gabcikovo could
be raised by about 50 per cent, without the risk of greater surges
of water downstream flooding Budapest. But Tatar says: “It is
very difficult for me to imagine us building the Nagymaros dam
now, | don't think any political power here could take the risk
of doing it. If, in the extreme case, the Court said we had to
build, we would probably rather pay compensation.” And that
could well be the final outcome

On one thing, however, Liska, Hungary and the Greens agree.
Once you start to engineer a river, there is a knock-on effect.
A dam upstream causes problems downstream that engineers
will resolve with another dam, and then another. “Regulation
on one part of a river pushes the problem downstream and so
once regulation starts, it must be completed.” says Liska. Thus,
the Austrian dams required Gabcikove. Gabeikove requires
Nagymaros, and so on.

He predicts thar with Gabcikovo complete, the river bed will
erode around Nagymaros, making navigation there increasingly
difficult, until there is a dam. Ultimately, he agrees, there is no
alternative to continuing to build, until the Danube is turned
into a series of steps all the way to the sea. As a dam-builder,
Liska is happy with that idea. Along the way, they will generate
hydroelectric power, improve navigation—and protect or
improve the environment where they can, he says.

Burt environmentalists see only a very expensive disaster along
this route. Elsewhere in the world, they have often been proved
right. But maybe at Gabcikovo, the engineers will at last show
that concrete and asphalt can, if properly used, have positive
consequences for the environment. What both sides agree is
that you have to go forward or back. Standing still may be the

worst option of all. O
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Annex 20

{Translation)

Effect of the System of the G/N Project on Subsurface
Water supplies of the Kisalfold Area and the Influence of
Respective Cascades, 1. Nagy, InZinierske Stavby, Vol. 42, 1994, No. 1
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EFFECT OF THE SYSTEM OF THE HYDROPOWER PROJECTS GABCIKOVO-
NAGYMAROS ON SUBSURFACE WATER SUPPLIES OF THE KISALFOLD AREA AND
THE INFLUENCE OF RESPECTIVE CASCADES

Imre Nagy

The article 1is focused on actual problems concerning drinking
water supply in the area of Szigetkdz and Kisalfdld in Hungary.
Present state of groundwater stores and the influence of the
Danube discharge have been analyzed. Essential factors involved
in the operation of the riverpower project Gabdikovo-Nagymaros
are summarized.

Recently the inland unprofessional press presents more and more
frequently statements presented as scientific ones asserting,
that in case of putting the hydropower projects on the upper
Danube into operation the adequate drinking water supply would
be jeopardized for 45 % of the population. Watermanagement
organizations /bodies/, supplying currently already 92 % of
population with drinking water /9,6 mil. inhabitants/, daily
water consumption being about 4 mil.m3/, a¢cept with lack of
sympathly these incomprehensible and scientifically unauthorized
false statements. They would not even answer them if some social
corporations and circles would not take them as serious, and
would not be come concerned about the future of the country.

The mentioned value 45 % assumes on the Danube river reach
about 3¢ km long a drinking water capacity of about 1,8 mil.m3,
however the actual maximum utilizable water supply, infiltrating
through?river banks, is about 300 000 m3 per d&ay. From this
amount about 100 000 m3 per day is used on the 30 km long reach.
Thus, the assertion is exaggerated - multiplied by the order of
18 /21/. '

It is therefore inevitable to summarize the facts involved
in the cperation ¢f river power projects, as well as data about
the actual conditions of drinking water supplies at Szigetkoz,

and Kisalfold, and about the interaction of the Danube waters and .

groundwaters, as well as the facts involved in the virtual
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problems of drinking water supply. We would like to focus
attention on sclution of actual tasks instead of fictional and
delusive issues /12/.

Fortunately, the region of the upper Danube is one of the
most thoroughly investigated territories. Since 1951 a field and
laboratory research and mathematical model studies have been
carried out here, being often basis of references in
internaticonal professional literature, sc that the foreign
experts would be able to decide easily about their professional
opinion.

PRINCIPLES O-F DISCHARGE ALLOCATION BETWEEN THE OLD DANUBE and THE
HEADWATER CANAL
It is well known in the professional circles that the
System of the Hydrcpower Projecté'Gabéikovo—Nagymaros /GNB/ was
designed as to provide:
a/ the passage of the anticipated /assumed/ long-term largest
flood discharge, to contribute by the by-pass canal, having
a role of a lateral branch, with a capacitj of more than 5 009
m3.s-1, to flood protection increasing in the adjacent area,

b/ daily requlation of medium and lower discharges by means of
temporary water retention in the reservoir Dunakiliti, in
accordance with ecologic, powerproduction, and navigation
requirements,

¢/ to attain optimum regulation of cperation with regard to
rechnical-ecological requirements and taking into
consideration the natural discharge regime at negligibly
changed continuous, so called dynamic /wave/ operation.

International conference held in Boston in 1984 /4/: which
dealt with the issues of the dynamic regulation of hydroelactric
power projects operation, had determined the principles of
optimum operation. The substance of the principles 1is to
subordinate the power production to initial and limiting'
requirements of the environment.
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In our case following is to be provided: ecological balance
of the Dunakiliti reservoir and ©f the old Danube channel,
optimum conditions of groundwater levels at Szigetkoz, and safety
of withdrawals of bank infiltration waters concerning their
' chemical-biological quality and quantity.

Mosonyl, E. expressed exactly the principles to be kept at
dynamic /flexikle/ operation of river power projects with low
stream gradient /13/. On this basis Koll&r,F. /8/ outlined the
aspects of a purposeful operation of the GNP. Later, Nagy,I. and
R&tky,I. /16/ executed a mathematical simulation of ten variants
of mathematical-energetic production models in such a way, that
the power production was restricted by ecological limiting
conditions. Thus alse conditions for determination of principles
of the optimum technical-ecoclogical dependence were created
/Nagy,I.17/. The Commission for Watermanagement Sciences of the
Hungarian Academy of Sciences adopted its approach to this topic
/12/ and Mosony,.E. elaborated in his study /14/ technical and
economic aspects of small hydrcelectri¢ power plants.

Basic elements of the optimum mathematical modelling
/simulation/ of a system of operation for the area concerned
/with regard to ecolegy and quantity/ at lower than average
discharges without ice cover, are as follows:

1. A new and successfully applied model o©of continuous
discharge, based on the principle of the linear cascade system,
affording daily information on expected inflow discharges and
utilizable working volume of the upper reservoir.

2. ,Models characterizing the ecological conditions and
giving review on water quality over the whole used secticon. By
means of these wodels according te data from the monitoring
system on water quality and ecology /depending upon the waste
water loading and discharges/ the limiting /quaranteed/ hyd;:aulic
conditions /water stage, discharge, minimum and maximum velocity/
are determined, safeguarding the required environmental quality.

3. The Central operaticn control of hydroelectric power

plants obtains continucus informatior on the number of

operationable aggregates, on reached output, on transmission '

outputs at different voltage, on requirements of the Hungarian

and Slovak energetic control systems. -




4. The energetic partial model determines on the basis of
limiting ecological, quantitative, and navigation conditions the
daily chart /diagram/ of feasible electric operation. According
to these data the electric control system adapts its requirements

. from the guantitative and time aspects. The model confirms

backwardly the requirements, and the final operation stage occurs
as the results of an iteration process.

5. A hydrodynamic partial model enables to forecast changes
in water stages, velocities and withdrawal of water for the whole
reach from Bratislava to Budapest with respect to navigation,
recreation and sport.

€. Acéording to continuous signals of the monitoring gystem
on actual water quality conditions control computations are
carried out in the course of the day concerning the required
hydraulic state, and in case of need /on the basis of comparison
with the electric distribution systems/ the diagram of water
power utilization is to be modified.

7. Phenomena like groundwater level, ecologic characteristic
of the river channel and river banks, etc. /observed by the
monitoring systems/, are evaluated in dependence upcn the
character and extent of changes seasonally or annually, and it
is inevitable to apply the modification also in water gualicy and
ecological models. '

It is in the interest of a continucus functional operation
of the mentioned system of models to establish a jeoint Hungarian-
Slovak moniteoring system, as well as a common control centre.

RELATIONSHEIP BETWEEN THE GROUNDWATER AND THE WATER COURSE

Since at the beginning of the construction a detailed method
of operation had not been elaborated yet a Study of environmental
protection was worked out in 1985. /8/ This study, assuming the
concept of the "peak wave®, tried to estimate one possiblitiy of
the relationship between the water course and groundwateré, and
concluded that under assumed operation stages the adjacent area
is on certain places supplied with the Danube water with an
amount of 0,4 to 0,8 m3.s-1.km-1. As far as this exaggerated
estimation is concerned Erdélyi.M. /1/ remarked, that if this
value is true, then water supplying from the Danube may be
extended aimost over the whole Kisalfold. Then, the water quality
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could be endangered by damming up over 10 to 15 hours,
representing about 20 % during the year. Assumed extent of
sedimentation in the reservoir was, however, determined only by
means of judgement, since formation of the final system of
‘flowing in the reservoir and providing the minimum required
velocity of transfer of harmful substances can be solved only on
the basis of results of testing operation.

Honti,G. /5/, Ubell, K. /24//25/, and Major,P. /ii/
presented variants of possible relaticonships between groundwataer
and the Danube. According te their opinicn the most important
flow from the Danube may probably occur in the section from the
Hainburg mountain chain to the filling structure at Rajka. The
northern part of the Gyor valley and Hanéag may be supplied by
an amount of water 70 000 m3/day.

However, this Danube section occurs already upstream of
Bratislava /out of the reach of the Dunakiliti reservoir/, thus
the impact of G/N Project is out of question.

The effect of the reservoir is already evidenced on the
territory between the Danube and Leitha however the maximum
amount of infiltrated water is here only 2 0G0 to 11 000 m3. km -
1 per day /24/. Presumably this is due to the circumstance, that
in spite of very thick gravel layers in some places of the
subsoil only the upper layer /max.10m/ takes part in the
intensive flowing. The gravel layer gets thinner toward the
margins of the wvalley and in some places 1s clcsed by an
impermeable layer.

Professional estimation of the relationship water course -
- groundwater can be based only on data resulting from local
measurements, which have been started in 1551 in the reach Rajka-
Nagybajcs in eight observaticon profiles provided with 87
observation probes recording groundwater levels/S/. Joint
research activity of VITUKI and Water Research Institute
Bratislava /VOVH/ were extended over the whole Kisalfold’ /24/,
ochservations being performed in 141 probes /Fig.l/. On the basis
of water balance, taking into consideration the effect of
precipitation, infiltration and evapcration, following systems
of groundwater regime may be identified:

1. There is an alluvial cone on the upper reach in rkm 1 810
te 1850, i.e. groundwaters are supplied here alse at low
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discharges in the range of about 8 to 10 km. The effect of
precipitation is of no importance here and the groundwater level
in the distance of abut 200 to 300 m corresponds with the Danube
~water level.

2. On the more remote territory from the Danube the
gerundwater fluctuation during respective flood waves does not
follow the water level changes in the Danube, only the effect of
recurring flood waves can be observed here. Groundwater level
increases on these territories, in. winter periocd after snow
melting, and in sunmer periecd due to precipitation, in both cases
/almost over the whole year/ independently upon the water level
in the Danube. _

3. Southward from the Leitha and Mosoni Branch of the
Danube the transition 2zocne occurs, where the effect of
precipitation and the Danube water takes place.

4. In the scuthern part of the Danube alluvial cone /at
Hansdg and in the considerable part of RébakozP the groundwater
is supplied mostly from precipitation.

5. In the lower reach /e.g.rkm 1 767, area of Xomdrno/ the
extent of a direct influence of the river représents only several
hundred meter /Fig.2/. Indirect effect of the Danube was
identified only to a distance of about 1 050 to 1 15C w.
Further on the water level alteration in the river does not
infiluence the groundwater regime.

6. Karst waters, as important drinking water scurce, are
to be considered at a bank section about 508 m long, where the
interconnection of karstic formations with free water table of
the Danube may occur /Dorog-Tokod/. However, since the present
level of the majority of karst waters is everywhere above the
level of the average water table in the Danube, this conditicn
would not be changed even in case of the damming-up.

With regard to groundwater hydraulics and in accordance
with above described knowledge it is evident, that at continuous
or wave operation the water cascades have no influence on the
present natural state. Controversy was evocked concerning the
impact of daily regulaticn on the old river channel at peak lcad
regime, caused chiefly by the criginally considered low discharge
in the old Danube - 50m3.s-1, later increased to 300 mi.s-1.
1¥¢gh, the computations concerning the system of groundwater



recharging did not confirm these apprehensions. /2/.

The Slovak party has alsoc considered in the new approach
as more favourable and real to pass through the Dunakiliti weix
a discharge of 400 to 500 m3.s-1, which from the technical and
" ecological viewpoint, at moderate wave operation, approaches to
the optimum. Groundwater regime at Szigetkoz /as compared with
the state before damming-up/ would be more favourable, more
balanced and in f£act the original, or even better interconnection
between the Danubes and groundwaters will take place. Due to
elimination of the effect of culmination waves the original daily
working volume in the Dunakiliti reservoir would not be required,
sc that by additicnal technical interventions it would be
possible by means of guiding structures to crate such conditions
in the reservoir, which would provide mwaintaining of flow
velocities and maintain sedimentation below the probable critical
value of 0,3 m.s-1.

With regard to the water quality I considered as essential
te include in the assumed new interstate agreement the condition,
and obligation, that the Slovak party would provide biclogical
treatment of discharged wastewaters, amounting to about 1,5 mil.
m3 per day. '

UTILIZABLE WATER SUPPLIES

In contrast to exaggerated water amounts, menticned in the
introduction, Ubell,K./24/ states on the basis of data from 141
observation probes, that maximum amount of infiltrating water is
only on the territory between the Danube and Leitha, as well as
scuthward of the Leitha, its limiting extreme value being
Q = 2 000 to 11 000 m3.km-1 per day.

This standpoint is confirmed alse by measurements and
computations /9/, according to which in case of gallery waters
the exploitable discharge is 6 600 to 12 500 mi.km-1 per day.

The probable cause of the big difference may be assumed
in the fact, that in the first c¢ase the circumstance was not
considered, that the wvelocity of groundwater flow decreases
abruptly with the depth. Field measurements using radiocisotopes
executed in the profile rkm 1 548 of the Danube revealed, that
velocity decreasing occurs already in the depth of 4 m below the
surface and in the depth of 12 to 15 m the :low velocity is 4 to

L]
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S5-times lower than it could be expected according to physical
characteristics of the subscil /25/. In the upper sandy earth
layer the filtration coefficient k=2,1.10-2cm.s-1, and below thisg
layer, in the depth of 12 to 15 m in the gravel sand k=0,75 cm.

s-1. In spite of that, at respective measurements lcower flow

velocities were recorded. Besides it may be stated, that the more
intense the water level fluctuations are, the less is the
participation of lower laying layers in water transfer.

In addition, it is generally well known, that in case of
gravel and sand sediments it Is necessary, as t¢ prevent
colmation and adscrption, and to provide slow infilctration and
adequate treatment, to meet in water resources with bank
filtration the prescribed seepage velocity V max = 0,25 m3.m-2
per day, which creates hydrologicai limits for water
exploitation.

The thesis about drinking water supply for 45 % of
population of Hungary from the influenced reach of the Danube,
presented in the introduction, would mean to provide drinking
water supply from the area of Kisalfocld for the population of the
districts Gyor-Sopron, Kemdrno, Vas, Zala, Veszprém, Pest, Fejér
and Budapest.

In contrast to this these, according'to the State general
watermanagement plan of 1584, the water stores on the territory
betwean Rajka-Nagybajcs amounts to a maximum of 750 000 wm3/day,
while S0 to 80 % of exploited discharges originate from water
gourses, another part is recharged from groundwaters and from
water bearing layers of boundary territories /10/. 1f karst water
cooler than 35 C, and water from aguifers are considered, then
the potential exploitablitiy of domestic subsurface waters is 15
mil.m3/day. With regard to the stores of aguifers over the
country /6,36 mil.m3/day/, the participation of the Kisalfold
amounts only to 12% /0,72 mil.m3/day.

Thus it is evident, that the predicate about the alleged
shortage of drinking water, jeopardizing 45% of population is
unjustified with regard to water stores and proportion of
population. These assertments, besides of incorrect influencing
of the public opinion are dangerous also with regard to the
circumstance, that foreign experts, acquainted with the
situation, may be entitled to doubt about the competence and
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intentions of the reputed Hungarian experts. This predicate is
namely wrong, even if the original peak operation would have been
considered.

“REAL ISSUES INVOLVED IN DOMESTIC DRINKING WATER SUBPLY

Layman slogans, threatening with water shortage in case of
G/N Project construction, may simultaneously evoke in the public
an illusicn, that suspension of the construction will sglve our
problems with drinking water supply. However the reality is
completely different and in the interest of protection ¢f the
rudimentary rights of the inhabitants on safe drinking water we
cannot admit the diversion of attention from virtual concerns in
the connection with water supply.

The Watermanagement Scientific Commission of the Hungarian
Academy of Sciences organized a meeting on June 10th 18%2 /18/
with invited experts and studied and investigated the state of
water supply, and focused attention on several problems:

1. In 3 092 settlements of the country with 10,4 mil.
inhabitants 92% /9,6 mil/ consume currently good quality drinking
water. The country has at disposal stored of good gquality
drinking water amounting to 8 - 15 mil.m3/day. From this store
is connected on realized capacity of wells 5 mil. m3/day, i.e.
theoretically a capacity of 3 mil.m3/day remains for the future
development.

From districts chiefly Baranya, Borscd-Abauj-Zemplén,
N6grad, i.e. northern and scuthern regions, can be considered as
backward ones concerning water supply, whole water supply of the
districts Komirno and Vas from the area of the GNP is above the
national averagdge.

2. Drinking water resources are seriocusly endangered by so
called ‘t"scissors®™ of public engineering structures, i.e.
insufficient extent of wastewater treatment and inadequate
sewerage. Combined sewer system is provided only for 51 % of
inhabitants. The disproportion surpasses 40% and the situatiom
is still more unfavourable if we take inte account that only
about one fifth of consumed water is treated in biolegical

treatment plants. The self-governing Act No. LXV/1950 again gives

priority to water supplying i.e. causes a furhter opening of the
nscissors™. Although it may be theoretically assumed that also
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phosphorus and nitrogen are removed in biological treatment, it
will represent a cost increase by about 30 to 40%.

3. Due to the circumstance, that 48% of our water resources
. are not provided with external protection zones, and only €% have
hydrogeclogical protection zones, 1 200 water TIesCUICes are
directly threatened by pollution. Thus, it may be expected, that
in the near future it will be necessary to close because of
pollution about 140 water resources /chiefly in Alfold/, thar
means loss of capacity of about 300000 m3 of water per day.

4, According to the research initiated by the Ministry of
Environment Iof' Hungary acid rains crate ever increasing threat
for water supply. Areal sulphur load amounts to about 40 kg.ha-1
per year and on acid forest soils /area of Métra/ the permitted
load is conly § kg.ha-1/year. Synthetic fertilizers contribute to
soil leoading with nitrogen amounting te 10 to 20 kg.ha-1 per
year. The load of about 7 kg.ha-1 per year from the atmosphere
must be also considered. It is well known, that due to acid load
increased releasing very harmful heavy metals takes place,
crating unfathomable consequences for human héalth. According to
thae present concepts of develcopment of electric power production
/along with the Jdubicus programme of nuclear power plant
development/, construction of coal power plants /increased
sulphur load/ or power plants with gas turbines /increased
nitrogen lcad/ is considered, causing significant increasing of
So and Nix content in the atmosphere.

5. According to the estimation of the General Board of
Water Management contraction of the scissors of public services
/sewerage, wastewater tratmet/ to an acceptable degree would
require 520 bil.Ft, and additional 220 bil.Ft would require
population water supply/providing and moderate development/.
However the Government could grant in 1332 only 17 bil.Ft.

In accord with presently enforced regulations water ‘supply
and sewerage must be provided by self-administrations. In western
countries charges for public structures amount to 1% of the’
income of inhabitants. In our country it is 6 to 8%. It is
doubtful, whether the population will be able to bear ever
increasing costs.

6. The programe of arsenic removal does not proceed.

19&@0 000 inhabitants /100 settlements/ are involved. Nitrogen




pollution is very high especially in Alfold and on the territory
between the Danube and Tisza river, where about 2 mil.of
inhabhitrants are potentially jeopardized.

Academician Mosonyi,E. qQuotes in the literature /13/ a
- Chinese proverb that "real thirst cannot be guenched by water of
fata morgana". In our case, with regard to the whole country "the
water of faty morgana® is the water supply of Kisalfold. Though
locally very important, it cannot scglve water supply problems of
the central, scouthern, nerthern and chiefly eastern part ¢f the
country.

CONCLUSION

To refer, in the case of G/N Project operation according to the
original design, to the assumed and anticipated drinking water
shortage as evoked "ecological emergency state" is a professional
dilettantism, or lack of knowledge. It is a consequence of
misunderstanding of facts and realities, which besides moral and
economical damages and considerable international, professicnal
and prestige losses represent a danger of diverting attention
from actual and topical problems of wateér supply for the
population, of wastewater treatment and vital problems of the
environment. The time has come, when without emotions, on the
basis of analysis of professional-scientific facts and real
social and economic interests the goals are to be settled and
together with our Slovak partners the optimum solution presented.
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Annex 21

Geological Map Series, Hungarian Geological
Institute, concerning the hydrology of Szigetkdz -

(Extract)

€. HYDROGEOLOGICAL VARIANTS

Tive Quadrangie Mctuces the cenitlil o of INe Gyde Sasn MCOMPOrELNg (e MoK IMPOTAR GCOund-water cecarox

0 Hungary. To our present knowledge the tolal thickness of e Ouaternary eomoler built up mainly of pervious beds
woseds ween 700 m, hance it waler tesources are apparently mode significani than previousty Bssymed.
" This region can bé referred L0 435 The most aocurately studied area in Hungary rom the angie of hydrogeology. n
tha eady 1950'c eight secies of ground-water cbservation welis were compieied giong ihe Danube between Raka and
Gyie Jor prelimingry studies conceming the Gabiikovo—Nagymaros Water Dam Project end observed permanently up
© e preserd Iy by VITUKI fWaler Manag R and R o dratingie) and by the Regional Water Management
{tfices.

Retu mpuan of (e coastruction 4l the damia the 1980's (rompted agan 1@ uach wide1RAQING Hudies in S2igetko?.
Toe obsecvalion well Netwodk has Heen reasonably susniemented. o [he Fame of the LitGe Hungadan Plan Prwect,
Dasics JHIENG ENABOW bovenoies, A0CIGORE! Grounc-witior COSVALION wells have BE4 beer: estabihed Kor compiemen.
fing the existing network. Some of them have been incorporated g the GNV observation system with permanent
recording. Furthermore, kor the examination of the relationsnip bétween ground-waiter and $ad0 aquikers 2 Check weit
plants with 3 screenad intervals each have been et up (Figs 3, 4) aiso with conlinuous recording.

The dala assamblage used lor (he revelalicn of hydrogesiogical conditives of the guadaangle indudes the foflowng
Frou-¥ .
~ 213, umdeep shalicw mapping borahales arraaged in & 25225 wm natwank:
—i5, mainty -m-deen survey bareholes, 31 of which have bees cobvertes 1AL Sround-wiiar ohoervation
walts.

Additionsl dalt were proviced by the grounc-wilés obarvation netwark of VIUKI: by dritlings of FTY (Company
for Geocesy and Soil Mechanics} deapenad in e frame of the cadesiral sucvey of graveds i the Upper Danube
vifley, and by engineering-geaphysical soundings.,

Map sheet 6: Hydrosiatic level of the ground-water table below the surface
{Compiled by L. Csaba and 1. Zsdmbok, 1988

Shallow borehoies representing the main source of information for the compilation
of this map were carried out in 1983, the majority of them was completed in the second
quarter of the year {Fig. 14}.

Upon a 30-year-long recarding of water level in numecous observation wells of this
area, it can be said that ground-water tables in the period of our surveying were very
close to, or exceeded merely by 20-40 cm the muftianaual mean level, consequently
e correction was neaded when plotting the map.

Ground-water fevels are clearly distinguishable in the different morphologicai-
geological fand units. The Danube makes its course through ihe most elevated sequen-
<e of the gllyvial fan in a socalled hanging channel. This condition determines profo-
undiy the ground-water setting of the area, especiaily its feve! in Szigetkéz. Since, apart
from the 1-5-m-thick overburden the aliuvial fan comprises only coarse-grained depo-
sits, itis the Danube that permanentiy refills the reserveir of ground-water percolating
loward the Moson-Danube. It comes rather rarely for that the low water level of the
Danube prompts its recharge by grouad-water. This situation is not directly aftected by
the distribution of precipitation. The infiuence of the Danube exerted on more distant
greas is filustrated in 2 hydrogeclogicat profiles {Figs. 8. 12}

These tigures give evidence that the ground-water flow is directed from the Oreg-
Canube toward the Moson-Danube. Propagation of the Danube’s fiaods in the ground-
water is weil traceable. €. g. the well situated 4.5 km from the river was reached in 10
days by the flood wave. A twofold effect of keeping back waters through the undergro-
und and of eventual percalation, respectively, can be observed. The hydrostatic level
o ground-water table in 8zigetkdz ranges between 1-5 m below the surface, consequ-
éntly, at high water stages it is situated invariably in the overburden while by low water
ft occastonatly subsides into the gravel body.

The Moson Lowland is basicaily an aliuvial fan extending trom the Parndort Plateau
tAustriz) and descending gradually lo Hansag wilh ground-water level situated at
depths between 37 m in the gravel body, below the overburden. The influence of the
Mosan-Danube and the precipitation are of equal importance. The inclination of the
Surtace and the pervious nature of the subsoil promate the influence of the Banube on
ground-water conditions, nonetheless the greater the distance from the major channel
B1he more significant the effect of precipitation becomes. Recordings of an observation
*ell (V-2958) featuring this land unif are iliustrated in Fig. 13.
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Hansag is the deepest area of the Little Hungarian Plain. Ground-water stored in it
thick silty-clayey-peaty overburden is occasicnally connected with that of the underly-
ing Quaternary gravel. The ground-water lable is situated at a shaliow level, hetween
8-3 m and i is controlled by a network of anificiai canais extending all over the area.

The effect of metecrologieal factors is hardly perceptible. The water regime ot the
area is represented by time series of ground-water level data recorded in well V-2964
{Fig. 13). '

Seepage conditions of the groung-water in the Little Hungarian Plain are itlustrated
in Fig. 7. Ground-waters flowing from NW, from the Danube and from SE, from Rabakfz,
are {apped aiong the Rabea river and percolate loward GySr. This figure and maps
représenting extreme hydrogeological conditions {Figs, 5. 6} have been prepared in
VITUKI upen a 30-year-iong-time series of recordings. This area was previously refer-
red 10 as a white spot in the national observation network for deep aquifers, therefore,
in order to study the relationship between ground-water and deep aquifers, we esta-

blished two check-well plants with 3 screened intervals each in Haldszi and in Tarnok-
réfi,

Their recording started in 1587-1588. Related generalizing lithological sections and
1he screened mniervals are demonstrated in Figs. 3, 4. Curves of the ground-water level
recordad by automatcally operated instrurnents ciearly show the immediate impagct of
the Danube not only on pressurs conditions of deep [ayers (350-360 m) in the Halaszi
(A=1) check-well plant situated close to the river, but on pressure changes occurring
in deep beds (170-175 m) of the more distant Tarnokréti (Trt—1) plant as weil {Figs. 10,
11}. it bears witness to the significant role of lateral recharge even in deep aquifers.

Hydrochemistry

£

Principal indicators of water quality show that ground-waters of the guadrangle
basically possess tavourable characteristics. Concerning total dissolved solids content
in Szigetkdz, values of 1000 mg/l and less prevail. This area bears the best-quality
ground-water ati over Hungary featured by 20-25 German dagrea of hardness, 120 myg/l
sulphate ions content and zers or irrelevant nitrate content The Moson-Danube rep-
resents simultanecusly @ boundary of ground-water quality with waters slightly richer
in mineral constituents but still of goed quality in the Mosan Lowiand. Their dissolved
solids content ranges between 1000-2000 mg/i coupled with a total hardness of 35
German degree, rarely exceeding 50. A conspicuous rise in sulphate content accurs ail
over the Moson Lowland. Hansag constitutes an individual wnit concerning ground-
water guality with low values according to all minerai constituents. In its 5 margin,
along the tine of the Rabca-Hansag Canal a deterioration of ground-water quality can
te experienced. )

Because of the limited number of data available, the relationship between the
ground-water and deep aquifers has barely beea studied so far. The variation with
depth of the water quatity is illustrated in Tabie 2.

Map sheet 7: Map of near-gurface and deep aquifers
{Compiled by Gy. Erhiardt, 1930}

Morphologically the area of the quadrangle 15 shared by Szigetkdz, the Moson
Lowland and a part of Hansdg. in general terms it is a distinctively lowland terrain
incorporating a signiticant part of the depression of the Little Hungarian Plain.

Hydrogeologically, Quaternary deposits are of particular importance. For the
preparation of this magp hydrochemical data of wells as wefl as related information on
water budget have been taken into account. With regard to drinking water exploratory
dgrillings. those having the most profound intiuence on genera! features have been
demonstrated {Table 43,

Description of the aquiteroys compiexes

Quaternary compiex: Drillings conductad in the ares give svidence that apan from thetr
uniform surticial extent, they have alsc been depesited in considerable thickness in the
d@pression showing up as an asymmestrical half-basin ic ihe map sheet area. In the
Moscn Lowland and in Hansag its thickness ranges between 50—300 m but in he



contact zone between Csallokoz and Szigetkd? itcan attain as much as 500-700 m. This
fact highiights its utmost hydrogeological significance ranking it high among the drin-
king-water-bearing complexes in Hungary.

Essentiaily all wells of the area for drinking water and irrigation purposes tap this
complex, restricting the expleitation of shallow, porous aquiferous Upper Pannonian
complexes to the W peripheries overidin by a thin cover of Quaternary sediments.
Ground-waters of high yield and good quality can aiready be locatad near the surface,
tharefore the majority of the weils screen porous beds between 40-80 m. The resulting
low costs are obviously favourable for drillers but, a2 the same time, it is disadvan-
tagecus from the viewpoint of the more precise hydrogeological reconnaissance of
deep aquifers. '

Apart from creating this porous complex of high permeability, the Danube is also
providing recharge to this aquifer offering excelient chances for securing water from
medium depths. ’

Some speciic recordings confirmed assumptions concerning the axistence of com-
munication between the Danube and the mighty reserves of ground-water stored In
Quaternary deposits, made on a iheoretical basis. An example is given in Fig. 10
demonstrating the correfation between the water level records of deep aquifers in

observation wel Haldszi (Arak) A-1 and the simultaneous fluctuation of level of the
Danube,

Given the lithology and the conditions of recharge in this area any human inter-
ference threatens to upset the delicate equilidrium of nature, since the invaiuably
precious ground-water resouree is exiremely liable {o poliytion.

The immense sedimentary complex filling up the depression shows great facial
diversity, for if embraces a broad range of clastic sediments. It is built up of gravel and
sandbeds alternating along the profile with fairly important silty and clayey horizons,
Ground-water, both phreatic and deeper-situated, along with artesian waters are equ-
ally stored by Quaternary deposits. Upon recordings in observation wells the ground-
water flow is directed from NW toward SE corresponding to the conditions of recharge.
Ground-water flowing in thie complex is drainad by the valley of the Raba and, further
toward NE, by that of the Moscon-Danube river.

Pannonian compiex: This sequence is the immediate base of Quaternary deposits.
Considering cold water recovery it is of a comparatively subordinate importance,
however the geothermal energy potential of this widely extended deep aquiferous
complex ranks itseff high int the order of the natural resources of the natien.

The thickness of Upper Pannonisn sequences is around 2000 m at GySr, upon
drilting data it attains 2500 m around Bésarkany, but passing toward NW, in the vicinily
of the state border it drops back 1o 1000 m. Porous beds of clays, silts, sands, sand-
stones and cfaymaris of diverse facies contain artesian-water-pearing sequences of
medium and low transmissibility.

Lower Pannonian deposits occur all over the area but there are no precise data
available concerning tneir thickness. They are at least 900 m thick around Lipét. and
about 1200 m thick at Lébény and Bésarkany. They are thinning gradually herefrom
towarg NW displaying values of 500 m and 100 m in borehcles of Mosonmagyarovar
and Rajka, respectiveiy.

The hydrageciogical properties of this complex are delermined by the pfedém"
rance of impermeable iayers. It is obvicus that this sequence of claymaris, ¢lays. silts.
clayey sands and sandstones cannot be utilized for drinking water purposes, neverthe-
less, along with the lower section of the Upper Pannonian member ("thermal-water-
bearing complex™) it serves as a basis for local thermal-water exploration and recov-
ery. ;

To our present knowledge the only thermal-water weil exploiting simultanecusly the
Lower and Upper Pannonian aquifers in the quadrangle operates at Lébény.

Deposits cider than Lawer Pannonian: As for the Tertiary deposils underlying the
Pannonian complex, regarding hydrogeology, there are no data available for a proper
interpretation.

{n the greater part of the NW sector of the quadrangte the Sopron crystalline schists
constityte the basement of Tertiary deposits. Apart from some fissured tectonic Zones
they show unanimously aquiciude features.
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Annex 22

REPUBLIQUE SLOVAQUE
MINISTRE DES EAUX ET DES FORETS

Amenagement hydraulique
GABCIKOVO - NAGYMAROS

Rapport d'opinion sur certains aspects
du projet affectant la mise en exploitation
de la centrale GABCIKOVO

RAPPORT SYNTHESE

HYDRO-QUEBEC INTERNATIONAL
Décembre 1990
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1.0

INTRODUCTION

La reéalisation du complexe hydraulique de Gabcikovo-
Nagymaros sur le fleuve Danube fait suite & une entente
intervenue en 1977 entre les gouvernements de Tchéco-
Slovaquie et de Hongrie. Ce complexe a buts multiples
vise a produire l‘énergie hydroélectrique, & améliorer
ia navigation et a ¢fournir une protection accrue aux
inendations. Il comporte deux aménagements: Gabcikove
avec une centrale de pointe de 720 MW située en
territoire slovaque, 45 km & l¢aval de Bratislava, et
Nagymaros, une centrale au fil de l/eau de 160 MW
située &4 120 km plus a l’aval, prés de 30 kxm au nord
de Budapest.

Les travaux de construction ont débuté en 1978.
L’échéancier prévoit la mise en service de la premiére
turbine’ de la centrale Gabcikove ©pour 1990 et
lfachévement du complexe pour 19%4.

En 1988, le gouvernement hongreois a remis en guestion
la pertinence du projet et a décidé de suspendre les

travaux sur son territocire. A la suite de cette

décision, la Tchéco-Slovaquie s’est vu contrainte de
ralentir les travaux en dépit du fait que prés de 95%
du projet Gabcikovo est réalisé et gque plus de 20
milliards de courones  tchéco-slovaques ont éeté
investis. Et récemment, l‘opinion publique en Tchéco-
Slovaquie a souleve "certaines guestions concernant
l’exploitation de cette centrale.

Pour apporter une vréponse aux problémes les plus
urgents, le Ministére des Eaux et des Foréts de la
République Slovaque a demandé a Kydro-gueébec
International (HQI) dfévaluer certains aspects du
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projet d’aménagement hydroélectrique de Gabecikove. Le
mandat confié consistait a produire une opinion sur :

- la contamination de la nappe phréatique;

- la métheodologie de prévisions de la variation du
niveau de la nappe;

- la sécurité des infrastructures de retenue;

- les études environnementales existantes.

La présente étude d'opiﬁion évalue globalement les
études relatives aux quatre sujets citeés. En
particulier, elle traite de la concepticn des cuvrages
et des méthodoclogies employdes lors des differentes
phases d’étude du projet. De plus, elle porte un
Jugement sur lfensemble des études consultées pour
s’assurer qufelles respectent les régles de l’art et
les standards internationaux. Dans le cas oQ des
problémes ont été identifiés, elle présente des
propositions de solutions.

Une délégation d‘experts d’Hydro-Québec International a
séjournéd du 8 octobre auw 7 novembre 1980 en Tchéco-
Slcovaquie. Elle a eu lfoccasion de rencontrer les
spécialistes slovagues gqui ont travaillé au projet et
de visiter les sites et les cuvrages s’y rapportant.

Le chapitre 1 décrit sommairement les activités des
experts d’Hydro-Québec International en Tchéco-
Slovagquie. Le chapitre 2 fait état de la situation a
partir des observations des experts d’Hydro-Québec
International sur place et de leurs commentaires.
Enfin, le chapitre 3 recommande un certain nombre de

:

solutions aux problémes identifiés.




ACTIVITES DES EXPERTE DrHYDRO-QUEBEC INTERNATIONAIL EN
TCHECO-SLOVAQUIE

Pour pouveoir réaliser la présente étude d‘opinion, les
experts d’Hydro-Québec International ont participé a
une séance de présentation du projet et ont visité le
complexe Gabcikovo ainsi que l’aménagement de Nagymaros
en Hongrie. De plus, 1ils ont rencontré les
spécialistes slovagues concernés.

Plus preécisément, les séances de présentation du projet
d’aménagement hydrcélectrique de Gabcikove se sont
tenues dans les locaux d’Hydroconsult, & Bratislava,
les 15 et 16 octobre 1990. Au cours de ces séances,
les spécialistes slovaques rattachés & différentes
institutions techniques ont présenté l’essentiel du

projet.

Les spécialistes slovaques ont présenté aux experts
d’Hydro-Québec International des études dans les
disciplines suivantes : geolegie, géotechnique,
hydrelogie, hydrogéclogie, hydrogéo-chimie, conception
des cuvrages de retenue et environnement.

Les 17 et 18 octobre 1990, la délégation d’Hydro-Québec
International a visité le complexe Gabcikovo. Elle
était accompagnée des spécialistes et des concepteurs
slovaques. Cette visite sur le terrain a permis de
voir chague cuvrage de genie civil du projet. Elle a
été aussi l’cccasion de discussions sur le contenu des
nombreuses études et recherches réalisées dans le cadre
de <ce projet (géologie, hydrogéclogie, conception,
environnement, etc.). Les experts d’Hydré-Québec
Internatiocnal ont visité les ouvrages et les sites

suivants :
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- le réservoir Hrusov:

- les digues de la.rive gauche et de la rive droite
du réservoir Hrusov (seulement sur le territcire
de la Tchéco-Slovaquie):

- la zone du développement touristique sur la rive
droite du reéserveir Hrusov:

- le canal d‘amenée et la digue sur la rive gauche:

- la digue et les ouvrages sur la rive dreite du
canal d‘’amenée;

- l‘emplacement envisagé de la fermeture du Danube
entre la Tchéco-Slovagquie et la Hongrie:

- la zone dfincondation entre le Danube et le canal
d‘amenéde;

- la centrale Gabclkoveo et les écluses:

- le canal de fuite.

Le 22 octobre 1990, la délégation a pu visiter le site
de 1’aménagement de Nagymares en Hongrie, la rive
droite du Danube Jjusqu’ad Dunakiliti et 1/cuvrage de
contréle de Dunakiliti. '

Enfin, les experts d’Hydro-Québec International ont
rencontré plus de quarante specialistes slovagues qui
ont travaillé, & titres divers, au projet d‘/aménagement
Gabcikovo. Ces spéclalistes proviennent de seize
crganismes différents (bureaux dfétudes, institut de
recherches, université, etc.}. La liste détaillée des
personnes rencontrées et les noms des organismes qu‘ils
représentent sont annexés au rapport général. Dans
chaque spécialité et domaine d‘intérét, les experts
d’Hydro-Québec International ont eu des discussions
apprefondies avec les spécialistes slovagues concernés.
Ils ont également effectué une revue sommaire des
documents soumis afin de vérifier les points d’interét
notés lors des discussions. De plus, ils ont visité le-
bureau d’ingénieurs-conseils de Viziterv a Budapest'et



1/Ecole Polytechnigue supérieure a Brno, pour voir le
systeme de monitoring mis au point pour le projet.

ETAT DE LA SITUATION

Le présent chapitre résume les observations et les
commentaires des experts d’Hydro-Québec International
concernant :

- la prévision des variations et de la contamination
de la nappe phréatique:

-  la sécurité des infrastructures de retenue;

- les études environnementales existantes.

Prévision de la variation et de la contaminatien de la

nappe phréatique

Deux aspects de l'hydrogéoiogie ont fait l’objet d’'une
vérification technigque. Ce sont, d‘une part, 1la
néthodclogie de prévision des impacts du projet sur les
niveaux de la nappe souterraine et, d‘autre part, la
méthodologie de prévision des variations de la gualite

de l’ean souterraine.

Dans le cadre de cette évaluation technique, les
experts d’Hydreo-Québec International ont eu a prendre
connaissance des conditions naturelles pour pouvoir
étudier les meéthodes de preévisien £élaborées par les
slovaques. Cela é€tait nécessaire en raison de
l/importance du lien entre ces conditions et le choix
des méthodes le plus approprié.

Soulignons que dans le caadre de cette étude,d’opinion
les experts dfHydro-Québec Internaticnal ont légérement
dépassé leur mandat pour évaluer de fagon préliminaire
et qualitative les impacts appréhendés sur la gualite

203



de l‘/eau,
3.1.1 Conditicons naturelles

Le projet Gabcikovo est situé dans la plaine du Danube
olt des dépdts d‘alluvions relativement grossiéres sont
trés abondants. Les alluvions forment un important
aquifére de la région de Zitny Ostrov. Cet aguifére
est alimenté en grande partie par l/infiltration d‘eau
provenant du lit du Danube. Une moindre portion de
l/alimentation de l’aquifére provient de l/infiltration
des eaux de précipitation et de l‘’eau des cours d‘eau

secondaires.

C’est un aquifére libre et continu (i.e. aucune couche
imperméable d’importance ne le sépare en compartiments)
cll l7eau s’écoule dfcuest en est, de Bratislava vers
Komarno. Cet aquifére fournit actuellement l‘eau de
conscmmation-a la population de la région et satisfait
les besoins agro-industriels. ‘Environ 7 m3/% est
actuellement extrait de cet aquiféere et on estime que

son potentiel est de prés de 18 m3/S.

Notons que la .qualité de 1l’eau scuterraine varie
régionalement et localement selon plusieurs modes
différents résultant des activités humaines ou des
variations naturelles. L’activitée agricole est une
source majeure de contamination sur l‘ensemble de Zitny
Ostrov oll on observe la présence de nitrates & des
teneurs elevées dans la partie supérieure de l‘aquifére
jusqu‘’a des profondeurs de l/ordre de 40 m. La ville
de Bratislava et certaines industries provoguent des
contaminations locales de la nappe et les variations
naturelles du sous-sol entrainent des problémes
d‘exploitation & certains endroits en particulier avec

les teneurs de Fe et Mn., Toutefois, pour l‘ensemble
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des centres de captage l‘eau est de bonne qualité.

La gqualite de l’eau du Danube est relativement bonne
avec une faible teneur de substances contaminantes en
sclution. On trouve une charge de contaminants {(métaux
lourds essentiellement) dans des sédiments. Cependant,
cette charge de contaminants n‘est pas élevée par
rapport aux critéres habituels,

3.1.2 Impacts prévus sur les niveaux de la nappe et mesures

carrectrices

Des études sur modéle analogique ont permis d‘évaluer
1/impact futur de la mise en eau du réserveir de
Hrusov. Ces etudes dJdémontrent de fagon acceptable que
les niveaux de la nappe seront rehaussés dans le nord-
ouest de la plaine Zitny Ostrov (prés du réservoir).
Des mesures d‘atténuation (canaux de drainage et puits
de décharge) scont preévues pour limiter le rehaussement
dans cette région. ¢Ce sont la des mesures flexibles et
efficaces en autant gue le monitcoring est bien fait.

Une fois la nappe rehaussée, on prévoit gque le debit
exploitable de l’aquifére sera sensiblement augmenté.
C’est pourquoi un important projet de captage est a

l7étude & Deobrchost.

Pour la région en aval de Dunakiliti, deux types
d’impacts sont prévus. En effet, prés du lit actuel du
fleuve, le niveau de la nappe sera rabattu de fagon
significative avec des impacts appréhendés sur la
veégeétation. Afin de maintenir la nappe prés de son
niveau initial, on propose de déverser l’eau .dans les
bras abandonnés et d’y faire des inondations
periodiques. Ces mesures d‘atténuation ont fait

l’objet d’études reécentes avec des simulations locales
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sur modéles mathématiques (ordinateurs} combinées a des
essais de colmatage en chantier. Les études relatives
a ce volet du projet démentrent 1le fondement des
mesures d‘atténuation proposées. Cependant, ces
mesures devront étre raffinédes lors de la mise en
service en raison des paramétres qui ne peuvent étre
définis avec certitude (e.g. le taux de colmatage
effectif et 1les propriétés hydrauliques locales du
sous-sol des terrains concernés).

Enfin, &4 l7aval du canal de fuite, on a construit des
coupures etanches sous les digues pour tenir compte des
impacts d’exploitation de la centrale Nagymarcos. Ces
coupures étanches bloguent effectivement la sortie de
i’eau souterraine vers les riviéres et le Danube. Afin
de parer au rehaussement indésirable de la nappe dans
ces régions, des pults de pompage sont prévus. Ils
permettront de transférer l‘eau de la nappe vers les
cours d‘eau en maintenant des niveaux acceptables.

3.1.3 Impacts preévus sur la gualité des eaux souterraines

206

et mesures correctrices

Hydro-Québec International a été informé qu‘il y a des
craintes concernant l/impact du projet sur la qualité
de l‘’eau souterraine dans la plaine de Zitny Ostrov.
Ces craintes ont trait a treis éléments distincts: en
premier lieu, on .appréhende gque les métaux lourds
présents dans les sédiments qui seront déposés au fond
du réservoir soient mobilisés et ne viennent a
contaminer l‘eau de l’aquifere. En second lieu, des
craintes similaires sont formulées au sujet de la
matiére organique {(hydrocarbures divers en provenance
des activités industrielles en amont) avec en plus des
craintes au sujet dfaccumulations hypothétiques

d’hydrocarbures au fond du futur réservoir. En dernier




lieu, on craint que 1l’équilibre physico-chimique ge
l’eau de l’aquifére ne soit modifié de sorte que le fer
et le manganése présents dans les alluvions seront mis
en seclution, diminuant ainsi la gqualité de 1‘eau.

Jusqu’a ce jour, peu de travaux visant a prévoir
l'impact sur la qualité de l‘eau ont été reéalisés.
Récemment, une commission spéciale s’est penchée sur la
question et & préparé un document définissant les
problémes potentiels et les enjeux. Un projet d/étude
avec éventuellement une aide internationale est
présentenment en voie de démarrage. Il comporte un
ambitieux projet de simulation mathématique de
l’ecculement dans l’équifére. Ce modéle vise également
a reproduire tous les processus de dispersion et toutes
les réactions physico-chimiques gqui gouvernent 1la
qualité de 1l'eau. C’‘est 1a un projet de recherche
ambitieux et wvalable. Cependant, Hydro-Québec
International considére gque l‘élaboration d‘un tel
modéle est trés complexe et gue sa mise en application
se fera dans un avenir trop leintain pour servir les
décisions que le gouvernement envisage de prendre &

court terme concernant 1favenir du projet.

Etant donné @ lfsetat dfavancement du projet et
1/ impeortance des inquiétudes Cformulées, Hydro-Quebec
Iinternational a revu les dennées disponibles en vue de
formuler une opinion qualitative des impacts potentiels
du projet sur la qualité de l’eau souterraine de Zitny
Ostrov. En fonctien des considérations suivantes:
qualité de l‘eau du Danube, gqualité de 1‘eau potable
qui alimente la ville de Bratislava, qualité de l’eau
actuelle de 1la plaine 2zitny Ostrov et mesures de
corrections proposées pour éviter le colmatabe complet
du réserveir, les craintes formulées nous semblent peu
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fondées et les risgues du preojet paraissent limitces,

3.1.4 Monitoring

Afin de pouveir suivre les effets du projet sur la
nappe, un imposant systéme de monitoring a été mis en
place. Ce systéme comprend prés de 1000 puits
d’observation ol les niveaux de 1la nappe sont
enregistrés périodiquement. De plus, une vingtaine de
puits d’cbservation ont été mis en place le long du
projet pour perméttre le suivi de la gualité de l‘eau.
Dans son ensemble, le dispositif mis en place est
adéquat et méme impressionnant. Nous décelons quelques
lacunes au niveau des contréles de la qualité de 1la
nappe a proximité du réservoir, de 1la piézometrie
prefonde et du mode de gestion des données. Ces
lacunes, cependant, peuvent étre facilement corrigées
dans le cadre duw projet.

Une cobservation se dégage de l’ensemble des entrevues
et des documents consultés qui peut avoir un impact sur
la gualité des travaux: les techniciens et les travaux
dont nous avons pris connaissance font généralement la
preuve d‘une compétence et d‘un souci du détail eéleves.
Cependant, nous percevons un mangque de communication
entre les dJdivers corganismes impligqués de méme gqu’une
subdivision poussée des téches. Un tel état, si notre
perception est juste, présente le risque d‘une lenteur
de réaction inacceptable en cas de phénoméne négatif.
Par exemple, les données de niveau d‘eau et de qualiteé
doivent  étre relevées par un organisme (IGHP) et
compilées par un autre (SHMU); SHMU produit ensuite des
sommaires annuels de données et ne prodult dfautres
rapports gue sur réception d’une demande eiplicite d’'un
organisme payeur. Dans ce cas, ©on risque de ne

constater des tendances neéfastes qu’apres un an au
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minimum.
3.2 Sécurité des infrastructures de retenue

La consultation des documents disponibles permet a
Hydro-Québec International de constater gue la facon
dont ont été menées les différentes phases de
conception et de conséruction des ouvrages de retenue
correspond aux normes généralement appliquées & ce type
d’ocuvrages. La conception tient compte des conditions
difficiles du site. On peut dire aussi qu‘a 1l‘état
actuel, le projet Gabcikove offre déja une protection
agcrue contre les c¢rues.

3.2.1 Travaux de reconnaissance

Les moyens de reconnaissance et d‘essais utilisés lors
des différentes campagnes de reconnaissances géologigue
et géotechnigue correspondent aux moyens dispenibles &
l’épogue de leur wmise en oeuvre et sont adaptés aux
conditions-de terrain rencontrées. Ainsi, un maillage
de reconnaissance relativement serré a été utilisé pour
les couches variables de surface et des forages de gros
diamétre et des essais de perméabilité ont éte
affectuds pour reconnaitre les caractéristiques des
fondations. Des essals de pénétration ont été
réalisés, ce qui constitue un excellent outil de
reconnaissance. Les résultats obtenus, cependant, sont
partiellement Insatisfaisants étant donné gque leur
intefprétation a posé certaines difficultés. Par
ailleurs, l’analyse des problémes d‘érosion interne
survenus dans le passé et 1l‘exécution d’essais de
comportement est susceptible d‘éclairer le

développement de ces phénoménes.
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3.2.2 Analyse de la concepticn des ouvrages

210

Lors de la conception des ouvrages, les phénoménes
d’eérosion interne ont ¢été constamment pris en
considératicon pour dimensionner les dispositifs
d’étanchéite et de ‘drainaqe et . pour localiser les
tranchées de réalimentation. Le traitement des
fondations a été adapté de fagon & s’assurer gue les
déeformations = soient compatibles avec le type
dfétancheéitée retenu. Les risgques sismiques ont éteé
évalués suivant une approche adéguate, méme si
actuellement la reevaluation des accélérations
sismigues maximales pourrait remettre en question
l’approche conservatrice adoptée lors de la définition
des densités en place. Les dispositifs d’auscultéton
prévus scont congus en  appliquant des solutions
relativement économigques pour le contréle des
eécoulements du bassin Hrusov et en cholsissant des
matériaux artificiels (tels les géosynthétiques ou le
béton bitumineux) gqui sont en géneéral de faible
épaisseur et donc vulnérables aux défauts d’exécution.

Les élévations de créte choisies pour les digues sont
déterminées par les niveaux de crue. Elles permettent
d’assurer une protection sensiblement eéguivalente a
celle permise par le dimensicnnement des ouvrages
hydrauvliques. Par ailleurs, elles correspondent aux
standards généralement admis par les évacuateurs de
crue. Il y a lieu de ne jamais perdre de vue le gain
de sécurité ainsi acquis et de s’assurer que ce gain ne
sera pas redult par les mesures d‘atténuation

envisagées dans le lit existant du Danube.
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3.2.3 Analyse des méthodes de construction

La construction, lorsgu‘elle ne faisait pas appel a des
techniques courantes, a fait l/cbjet d’egsais
préalables et de comparaisons avec d‘autres techniques
utilisées ailleurs dans le monde. Les méthodologies de
mise en ©place des matériaux artificliels étaient
élaborées de fagon & limiter des défauts d’exécution
eventuels. Le contréle de qualité visait toujours a
s’adapter a la nature des matériaux et a faire les

calibrations ocu corrections nécessaires.

3.2.4 Monitoring

L’auscultation preévue fournit le degré de sécurite
reguis par la conception grice au remplissage contrdélé
et & la possibilité de vidange totale du réservoir.

En effet, les moyens nécessaires pour faire le suivi du
comportement des ouvrages sont prévus. Ils visent a
pallier, aux défauts éventuels. Des eguipes
expérimentées sont disponibles pour les mettre en
oceuvre dans des conditions guli ne devralent pas poser
de problémes majeurs.

Etudes environnementzles existantes

La conception du projet Gabcikovo-Nagymaros remonte &
plus d‘une vingtaine d‘années. Il va de soi qu‘a cette
épogue l’intégration des préoccupations
environnementales revétalient moins d’ importance

gu‘actuellement et ce partout dans le meonde.
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Des etudes environnementales ont été entreprises
parallélement & 1la construction des ouvrages du
complexe, soit vers 1975. La solution technigque étant
déja choisie, ces études ne portaient donc pas sur une
comparaiscen de variantes, mais plutdt sur
l/optimisation du projet retenu. En ce sens, les
études réalisées a cette époque étaient comparables a
celles qui furent effectuées en Amérique du Nord,

De fagon générale, * les principaux enjeux
envirconnementaux considérés dans ces études ont trait
surttut a la gualité et & la variation du niveau de la
nappe phréatique, compte tenu des besocins en
agricultufe, en exploitation forestiére, en industrie
et en approvisionnement en eau potable. Pour ces
aspects, les données de base semblent nombreuses et
font l‘cbjet de plusieurs analyses. Il convient
toutefois de mentionner que ces éléments ont été
étudiés presqu’exclusivement en rappoert avec leur

exploitation économigue.

Quant a l‘évaluation des impacts du projet, elle ne
respecte pas un cadre methodcologique précis. En effet,
les différents rapports de synthése consultés ne sont
pas explicites ni en ce gqul concerne les sources
d‘impacts ni en ce qui a trait aux impacts eux-mémes.

Les mesures proposées pour atténuer les impacts
reiévent plus d‘un objetif de mise en valeur du milieu
gue de l‘atténuation ou la correction des Impacts
appréhendés. Certaines d’entre elles visent notamment
la résolution de problemes liés a 1‘aménagmeent du
territoire, alors gque dfautres identifient des études

complémentajres ou encore demeurent trés générales.




CONCLUSION ET RECOMMANDATIONS

Le Ministere des Eaux et des Foréts de la Reépublique
Slovagque a soulevé un certain nombre de questions
concernant la mise en service éventuelle de
l’aménagement hydroélectrique Gabcikovo.

Mandate par 1le Ministére pour réaliser une étude
d’opinicn sur le sujet, Hydro-Québec International a
analysé la situation en visitant le site d‘/aménagement,
en rencontrant les spécialistes slovagques et en
consultant les documents techniques soumis.
Conformément & son mandat, Hydro-Québec International a
analyse les sujets suivants: ‘

- la prévision de 1la variation et de 1la
contamination de la nappe phréatique;

- la sécuriteée des infrastructures de retenue:
- les études environnementales existantes.

a4 la suite de cette visite et a l/’analyse des documents
soumils, Hydro-Québec International constate gue :

- la compilation et la construction des ouvrages de
retenue ont été faites selon les régles de lfart

et les standards internationaux prévalant alors;

- les impacts prévisibles du projet sur les eaux
souterraines devralent étre tolérables et
controlables;
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- la connaissance du milieu devrait permettre une
evaluation adéquate des impacts du projets sur
l’environnement

Cependant, comme il existe certaines lacunes dans les
etudes déja effectuédes par rapport &a la pratique
courante et que les delais de réalisation du projet
peuvent occasionner des risques supplémentaires, et
afin de rendre le projet plus sécuritaire et acceptable
du point de vue de son impact sur l7environnement,
Hydre-Québec International recommande un certain nombre
de mesures dans chacun des domaines d’études identifiés
dans le mandat.

Prévision de la variation et de la contamination

de la nappe phréatigque

En ce qui a trait & la variation et la qualité de la
nappe, Hydro-Québec International recommande
d’entreprendre les études et investigations suivantes:

- réaliser un programme ¢‘investigation pour definir
plus en détail 1les caractéristiques (proprietés
hydrauvliques et géochimigues des sols et de l‘eau)
du fond du futur réserveir Hrusov:

- additionner, au réseau de monitoring, des puits
profonds et des points de contrdle de qualité en

bordure du réservoir

- additionner au projet dfétude de colmatage, un
volet de <caractérisation géochimigue =sur les
sédiments et l‘eau utilisée dans les essais;
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- compiler les données géochimiques disponibles par
toutes les sources et les résultats des essais de
colmatage decrits ci-haut:

- eétudier des cas analogues réalisés dans le passé,
ce gui pourra aider & préveir l’impact futur du
?rcjet {e.g. Vah en Tchécc-Sleovaguie, Danube en
Autriche, Rhin et Rhéne en France, ete}:

- développer un modeéle mathématique pour simuler
divers processus géochimiques et hydrauliques, en
utilisant des modéles existants et en deux
dimensions {en sections et en plan}. Ces
simulations ne viseront pas & prévoir les
changements a venir, mais plutdt & circonscrire le
genre de changement qui pourrait survenir
{meilleur cas et pire cas}.

La sécurité des infrastructures de retesnue

En matiére de sécurité des infrastructures de retenue,
Hydro-Québec International a noté le bescin d’apporter
un certain nombre de correctifs. Ces derniers visent &
s’assurer que les documents de synthése en cours de
préparation par le concepteur, dans le cadre de la
surveillance de la mise en eau des ouvrages, répondent
aux peints gue Hydro-Québec International considére les
plus importants. Ils sont particuliérement requils
compte tenu que le projet a été retarde.

Dans ce contexte, Hydro-~Queébec International formule

les recommandations suivantes:

- revoir 1’analyse des possibilités de liquéfaction
sous l’effet de secousses sismiques dans le cadre

d‘une mise a jour du dossier de sécurité:
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- faire la synthése des caractéristiques des
fondations et les confronter  aux ouvrages
construits afin d/optimiser l1‘interprétation des
donnees d‘auscultation lors de la mise en eau,
lors de l‘exécution des travaux de reéparation ou

lors d‘un entretien éventuel.

Les délais encourus par le projet sont préoccupants du
peint de vue de la sécurité des ouvrages dans la mesure
ol le maintien prolongé hors de 1feau des tapis
étanches en amont peut entrainer leur dégradation de
fagon importante. Dans ces circonstances, une mise en
eau minimale anticipée du canal d’amenée devrait étre
fortement considérée. De plus, les incertitudes creées
par l7arrét du projet ne constituent pas un contexte
favorable pour 1l’effort de concertation nécessaire
entre les différents invervenants lors de la

preparation des opérations de mise en eau.
4.3 Etudes environnementales existantes

Pour bien répondre aux preéoccupations concernant
l7environnement pour le projet Gabclkovo, Hydro-Québec
International recommande une mise & jour des <tudes
existantes, une eévaluation systématique des impacts,
une validation des mesures d‘atténuation et de la mise
en valeur proposée pour le territoire a l‘étude ainsi
gu‘un programme de suivi environnemental suite a la
mise en service de la centrale. Plus préciseément, il

est recommandé de :
a) Données de base
- mettre & jour les données de base pour tous les

éléments envircnnementaux humains et naturels,’
compte tenu du temps écoulé entre la réalisation




b)

des études initiales au début de la construction,
et l/éventuelle mise en service des ouvrages:

effectuer un inventaire faunique pour la région du

détournement.
Evaluation des impacts

Développer une approche glcbale et intégrée de

tout le territcire touché par le projet:

effectuer un examen environnemental comparatif,
selon une méthodologie internationalement reconnue
des variantes retenues suite aux recommandations
des groupes de travail sur 1les sept scénarios

d‘ameénagement actuellement envisages;

reprendre, sur la base des données recentes et de
fagon systématique, 1l/’évaluation des impacts, en
tenant compte de leur durée, leur intensité et

leur portee;

tenir compte des valeurs sociales concernant entre
autres la conservation de la nature, la recréation

extensive et l‘aspect visuel;

évaluer les effets de la gestion de pointe
envisagée et faire une -comparaison entre la

gestion de pointe et au fil de l’eau;

faire de l/information publique avant la mise en

service des ouvrages. L‘’évaluation comparative des

variantes, tant sur les plans technique gqu’économique

13

et3environnemental pourrait étre soumise lors de c3s

séances dfinformation ou de consultation.
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consultation.

Validation des mesures proposées et de la mise en

valeur proposée

réviser les mesures proposees & la lumiére de
17importance des impacts identifies et intégrer
les pféoccupatiops environnementales pour

l1’ensemble des aménagements:

élaborer un mode de gestion précis des niveaux et
des débits pour le secteur de 1l’ancien 1it du
Danube et des méandres, qui intégre ' les
différentes utilisations de cette zone et revoir
les mesures proposées de fagon & harmoniser les
concepts de conservation du milieu naturel et de
récréaction extensive;

réviser les aménagements proposés a des fins
récréo-touristiques dans le secteur des villages
isolés par le canal de dérivation et revoir les
propositions d’aménagement récréatif intensif a la

téte du réservoir Hrusov;

reveir le concept et la planification des mesures
de mise en valeur planifiées pour le canal de
dérivation et pour les villages adjacents en rive

gauche.




d)
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suivi environnemental

élaborer de fagon précise un plan intégreée ae
survelllance des travaux gul restent a effectuer
ainsi gu‘un programme de suivi environnemental en
vue de vallder 1’évaluation des impacts et de
fajre les corrections gqui s‘imposent de facgon

immédiate.

élaborer un mocde de  suivi environnemental
supplémentaire et intégré a celui de la napps
phréatigue qui tient compte des aspects
phytosocciclogiques et faunigues de la zone de
méandres, en relation avec les nouveaux concepts

d’aménagement;

efffectuer un suivi rigoureux de l‘utilisation du
secteur des méandres par les visiteurs suite a l=z
mise en place des aménagements récréatifs dans 1la
zone des méandrasg, de fagon a prendrs
immédiatement les mesures guil s imposent pour l:z
sauvegarde du milieu naturel et de sz

productivité.
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Purpose study
Impact of water work on seoil and agricﬁlture

Problems of impact of water work Gab&ikovo on soil and agri-
cultural production create large space for pelemics, negative
and also positive evaluation. Generally, due to accumulation
of waters is the impact of water work evaluating as positive
on putting into practice appropriate technical solutions. For
the subject of dispute on water work is <typical especially
searching for negatives and exaggeration, respectively prog-
nesing conly negative impacts on scoil and agriculture inclu-
ding theories of catastrophical impacts.

The sclution of problems of impact of water work on soil and
agriculture had been elaborated even before signing of agree-
ment in 1877 and then it was in detail worked cut and in the
present also technically brought inte being on Slovak side.

This purpose study offers a brief overview on soil characte-
ristics of 2itny ostrov and on impact of groundwater level on
agricultural production. It evaluates the influence of water
work on moisture security of agricultural plants and eva~
luates the support of capillary inflow from water tables to
moisture need of plants. _

Due to the same genesis of soil development on the both sides
of Danube the information in this study are valid alsec for
Maly Zitny ostrov {Szigetkdz) i.e. on Hungarian side.

Characteristics of scils of Zitny ostrov

The origin and development of soils is influenced by soil
creating factors as following:

- nother minerals

- relief and gecomorphological processes
- climate

- plants and animals

- groundwater and flood water

- time

- human activity

The soil creating factors affect completely, their affects
are interconnected and they affect very sericusly the scil
fertility. Soils are divided to types according te grain size
distribution determined especially by mother mineral. Based
on morphogenetic characters depended from the character of
soil creating processes by which soil has been risen we
distinguish soil types and subtypes.

The Research Institute of Irrigatien Bratislava nade %n years
from 1590 to 1994 a large hydropedological research of soils
of Zitny ostrov.

The research was directed especially to:

- mapping of gravel bed which is important from the point of
view of capillary support of soils by groundwater

- evaluation of grain size distribution of soil.cover

- stating the hydropedolegical properties of solls )

- evaluating of selected chemical characteristics of soils.

1
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Within the framework of research there had been evaluated mo-
re than 2100 soil and hydropedolegical profiles from which
there were 300 from field research proper from period 1991 -
15893. There ware mnmade granularity analysis on 200 places.
There were made field measurements and laboratory evaluatiocons
of retention, transport and selected chemical characteristics
cf scil profile on 80 control points uniformly distributed
all over the area of Zitny ostrov.

According to the research, 66 % of soils of Zitny ostrov
belong to the categeory of middle heavy solls {(sandy loam
soils and loam soils}., 23 ¥ of solls belong to category of
heavy soils f{clay leoam soils). Light solls {(sand and locamy
sand soils) cover less than 5 % and very heavy scoils {clays)
less than 6 % area.

The interference between the cover layer and gravels is dee-
per than 3 m on 46 % of area, in the depth from 2 to 3 m on
16 % of area, in the depth from I to 2 m on 21 % of area and
in the depth under 1 m on 17 % of area. The biggest share ha-
ve chernczems (45 %), fluvi-gleyics (34 %) and fluvisols {21
%$). The <chernczems are represented by the subtypes calcaro-
haplic chernczem and haplic Phaeozem. From the fluvi-gleyics
are most often fluvi-calcaric Phaeozem and fluvi-mollic
Gleysol.

All the mentioned subtypes belong to the category of very
fertile soils with deep quality humus horizon. The chernczems
had been created mostly on loesses and similar substrates in
the warm climate period at the most warm and most dry parts
of Danubian Lowland as the soils of high grass steppes and
forest steppes. The middle heavy chernozem contains approxi-
mately 3 % of high quality humus. The haplic phaeozem is the
subtype which has regularly supported by supplement moisture
from capillary elevation of groundwater. The chernozems are
nore often in the western part of Zitny ostrov.

The fluvi-meollic gleysols had been created on places where
the water table was for a long time on level 1 m and fluvi
calcaric phaeczems had been created on calcite bedrock
continuously fluctuated between 1 and 2 m. Fluvi-gleyics are
mestly in the eastern part of Zitny ostrov. Their top horizon
contains 3 - 5 % of humus with similar quality as chernozem
humus. The eutric fluviscls are occuring mostly near water
flows on aluvial-fluvial sediments. The big fluctuation of
ground water level is characteristic of ther in conformity
with hydropedological regime of river. They were often
flooded in the past similarly as fluvi gleyics (before the
water flows regqulation).

The impact of groundwater level on agricultural production

The impact of ground water level on growth of cropping plants
shows up especially by the share of ground water on creating
of water and air regime of socils but alsc on chemical, biole-
gical and gleization processes which are effectual for soil
fertility. Ground water strongly impacts on meisture regime
of soils when the range of capillary elevated water reach the
active soil layer and the capillary elevation of water runs
to active soil layer at intensive water consumption for
evapotranspiration. Then we talk on share of ground water on
evapotranspiration covering and on irrigation effect of
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ground water. Because of that it is positive for growth and
development of plants. '

When the water table is very high, so that excess
comes to soil top the active
hand when water table is
decreased or interrupted.

of water
s0lil layer is wet. On the other
too deep, capillary elevation is

The useakle amount of capillary elevated water to active soil
layer depends not only on the depth of water tabkle but alsc
from capillary gualities of soil and its moisture state, Ca-
pillary qualities of scil depends mostly on grain size di-
stribution especially on contents of clay parts. The structu-
re of soil and morphogenetic horizon has an important role.
The expression of moisture regime of soils, water pumping of
plants in time with ground water regime by analytical and
mathematical functions is difficult. Then it is necessary to
make calculations for short time periods (cycles} for which
is supposed constant capillary inflow of water to the active
soil layer. The span of intervals (cycles) is possible to
choose in such way that process of capillary filling of soil
water in each cycle under conditions of regulated water regi-
ne conform to stationary flow and it would be possible to de-
termine with help of average values of hydrophysical charac-
teristics i.e. nmeoisture state of scil, ground water level,
retention and transport characteristics of soil and intensity
of evapotranspiration for each considered cycle. For the ob-
jective evaluation of share of groundwater on covering of
moisture need of agricultural plants it is necessary to make
hydropedological investigaticn zimed at determination of re-
tention and transport gualities of scils of ceonsidered area.

Orientation values of heights over water table with different
intensity of capillary elevation

Table 1
Maximal capillary inflow mm.d~ %
Soil 5,0 2,5 1,0 0,5
Height over water table
Sand 0,35-0,7010,40-0,75|0,45-0,85,0,50~0,90
Loamy sand 0,70=0,90{0,75-1,00{0,85-1,05/0,50-1,10
Sand loam 0,90~1,0511,00-1,1511,05-1,25|1,15-1,40
Loam 0,70-1,00{0,80-1,10{0,95-1,15|1,00-1,25
Clay loam 0,50-0,80}0,60-0,90{0,70-1,00{0,75-1,10

We know three characteristic depths of water table from the
point of view of influence on growth and yield of plants.

a) Depth {A) when the soil is so much waterlogged that it is
not possible to grow there the considered plant or it is
not possible to reach good vyield of it. This depth is
approximately the same as the height of saturated capilla-
ry zone over the water table (mostly from ¢,10 to 0,40 n
according to the type of soil and growed plant).
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b} pDepth (B) when the

blggest yield are reached in average
and permanently. It is the optimal depth of water table
when the sc0il water consumed on 'evapotranspiration is ma-
ximally supported by caplllary elevation of ground water
and the peositive water and air regime in the active soil
layer is keeping. The soil profile has enough capacity for
cathing the rainfalls and there is no danger of saliniza-

tion.
c) Depth {€} when the ground water has ne more impact on

moisture, air and salt regime in - root zone of soil. It is
determined as sum of the height . of active capillary 2zcne
limited on top border by the moisture of wilting point
(from the watering branch of retention curve of soil)} and

the thickness of active soil layer.

Orientaticon values of characterlstzc depths of water table
{A, B, € in m} for grass

Tahle 2
Characteristic depths of water table inn
Waterlogging Optimal grecund Without
Scil water level (B} influence {C}
Range Middle|Range ,Middle|Range Middle
value value value
Sand 0,10~-0,25 0,15|0,45-0,80 0,60/1,00-1,6C 1,30
Loamy £,25=-0,30 ¢,27|0,80~-1,00° ©0,90|1,60-2,00 1,80
sand :
Sandy 0,30-0,35 0,3211,00-1,15 1,07]|2,00-2,30 2,15
loam
Loam 0,358-0,40 $,37/0,80-1,10: 0,8%7|2,30~2,50 2,40
Clay 0,40-4,45 0,42{0,70-1,00° 0,85/2,50-2,80 2,65
lcam ' "
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Orientation values of characteristic depths of water table

(A, B, € in m} for cereals

Table 3
Characteristic depths of water table in m
_ Waterlogging Optimal ground Without
Soil water level (B)| influence {C}
Range Middle|Range Middle|Range Middle
value value value
Sand 0,20-0,35 6,27|0,55-0,85 Q,7011,10-1,70 1,40
Loany 0,35-0,40 9,37|0,85-1,05 0,85|1,76~2,10 1,50
sand
Sandy 0,40-0,45 ©0,42/1,00-1,20 1,10)/2,10-2,40 2,25
loam
Loam 0,50-0,55 0,52|0,70-1,20 0,95{2,60-2,90 2,79
Clay 0,40-0,50 0,47|0,80-1,20 1,00{2,40-2,60 2,50
loam :

Orientation values of characteristic depths of water table
(A, B, ¢ in m} for root-crops

Takle 4
Characteristic depths of water table in m
Waterlogging Optimal ground Without
Soil water level (B)| influence (C)
Range Middle}Range Middle | Range Middle
value value value
Sand 0,25-0,45 0,35|0,80-0,80 ©0,75|1,20-1,80 1,50
Loamy 0,30-0,45 0,37|0,80-1,10 0,95|1,80-2,20 2,00
sand
Sandy g,40-Q,5C 0,45711,00-1,40 1,2512,20-2,50 2,35
lcam
Loam 0,45-0,58 0,50(0,%80~-1,30 1,1012,50-2,70 2,60
Clay 0,50-0,60 0,65{0,80-1,30 1,05|2,70-3,00 2,85
loam
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Evaluation of influence of water work system on moisture
security of aqricultural plants

The development of agriculture which is under hydroclimatic
conditions of considered area dependent on irrigation forced
more and more water management principles. The network of
channel has been built for protection against infiltrating
waters and watering of the area. This network has been step
by step improved and arranged. Today it has about 2 500 km of
channels under management of Danube River Basin (formerly un-
der management of State Amelioration Autheority}. The specific
feature of the last period from the sixties is the fact that
because ©f global climate changes the task is not only to
quickly drainage the area put also the rational use of the
water. For that purpoese the effort was made to bilateral re-
gulation of supplying soil profile with the water through
channels. But it had been shown that in some hydro climatic
situations is such use of channels unsufficient from the po-
int of view of security of needed moisture in solil. Agricul-
tural crops suffered by lack of '‘moisture in the case of long
dry periocds and lower rate of flow in Danube. Even the expen-
sive pumping of Danube water intoe the channels did not help
and irrigations were necessary for security of yield. These
facts were reason of irrigation development which was charac-
teristic for fifties and sixties but on the other hand the
demand of satisfactory irrigation water resources arised
which supported the need of complex water managenet solution
of the area by water work systenm. The system of protective
{seepage} channels together with pumping stations 1is in the
case of water work system Gablikovo-Nagymaros nmere adapted to
needs of regulaticn of ground water level in near area where
were originally expected more points of view of regulatiocn of
water table both on Hungarian and Slovak side.

In the present the level of ground water in upper part of
Zitny ostrov rised when "the C-variant" was put in praxis and
this also impacts on enlarg%ng_%he useable supplies of ground
water approximately by 7 m~.s ~. The decrease in aside area
of Danube is possible to compensate by designed barrages in
criginal riverbed. If we consider the development of water
tables on the base of existing today prognosis on impact of
water work system we find that it will be possible to put in
praxis drainage and back water function of channel network on
majority of area and to control the ground water level by
this activity. The matter is especially such arrangement of
its position that it will be possible to secure partial
capillary inflow to root zone of soil profile and the needed
moisture will be filled by irrigation. The needed irrigation
water will be possible to batch from objects of water work
system by gravity way. The system channel network with
necessary control will enable to distribute the water with
small losses.

About 25,0C m3.s"1 of irrigation water is beeing secured in

length 1 811 - 1 842 rkm of Danube {for maximal taking in
July) from seepage channels. 5

X
|
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Evaluation of development trends of moisture reqgime of socils
from the point of view of regime changes of ground water
level

According to the prognosis of water table development in the
area of Zitny ostrov after starting of performance of water
work (elaborated by working people of Prof. Mucha in 1992)
and accerding to ocur consideration of its influence on deve-
lopment of exploitation o¢f irrigation in this area it is
possible to say that the situation will not get worse anyway
and the support ¢of water for plants will be increased by ca-
pillary inflow from ground water level.

There was a trend of decrease by 0,5 - 1 m of ground water
level in comparance of average ground water levels 1in 1960
and 18%0 in majority of the area. According to prognosis, in
the worst case when the bottom of check has low permeability,
the average ground water levels in majority of the area will
elevate by 0,5 - 1 m. So that it is possible to say that the
similar or higher ground water 1level as in sixties will be
reached. Since the ground water level in majority of the area
where were no irrigation being built was 1,0 - 2,0 m under
terrain level is the suppose of increase of support of mois-
ture from water table very actual. The question, if the
ground water level could reach top covering bodies which are
2 - 3 m thin, is very important.

The problems of impact of elevatin of ground water level on
agricultural production are in the present in the stage of
consideration, especially impact on production of cereals and
friut crops. Preliminary results of the year 1993 indicate
positive impact of ground water level on plant production.

Evaluation of support of capillary inflow from the water
table for moisture needs of plants

Prognosed changes of ground water level will have positive
impact on support of capillary inflow for the balance of the
moisture needs of plants. When reached ground water level
1,0 - 2,0 m under terrain level {in average 1,5 m} in middle
heavy soils more than 2,0 m deep which are on 62 % of Zitny
ostrov area, the support of balanced capillary inflow to root
zone in average 2 mm/day will reach.

Due to these new facts it is necessary to consider again the
total need of irrigation water in this area. From the preli-
minary results of the balance of covering_ of moisture need of
plants by irrigation in average 1 600 m~/ha is possible to
suppose the decrease of this amount by even 40 %. This will
also cause the decreasg of need to apply the sprinkling irri-
gation by 40 million m” per year. That means also the save of
operating costs of irrigation water use.

The positive economical contributions will be reached also in
those areas without irrigatiocn.

Authors: RNDr. Stefan Rehdk, CSc
Ing. Anton Heldi, CSc
Iing. Ja&n Alena
RNDr. Jozef Takaé
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PREFACE

In the following text we would like to provide the reader with a review of the basic
characteristics of the Gabcikovo surrounding area, to explain the work of the European Union
(EC or EU} experts and to oppose the WWF Slatement on the cause Gabcikova.

1. INTRODUCTION

Tbe importance of the Danube, the necessity of its régulation and development was already
recognized in ancient times. The Romans excavated a canal to bypass the dangerous rapids in
the Iron Gate section on the Lower Danube. Emperor Tiberius ordered the building of
regulated banks and a towpath to facilitate the upstream passage of barges. Queen Mary,
wife of Bela V. who ruled from 1235 to 1270, had a new straight bed excavated for the
Danube between Bratislava and Gonyl to protect her Mosoni estates from the floods on the
river. Since 1886 until 1896 there was realized regulation of the Danube because of
navigation from the rkm 1880 (Devin) to 1747 (Radvan nad Dunajom, downstream from
Almasfizitd). Regulation was done to fulfill navigation conditions by the mean water level.
This was the first large regulation on the Danube There was used 3.6 mil. m’ of stone for
fortification of banks and dredged 8 mil. m® of gravel. At the beginuing of this century, the
regulations continued to fulfill navigation conditicns during low water levels. This was done
by:
- closizg of the nver brauches, cutting off and bundhng of river branches into one main
straightened and heavily fomﬁed channel,
— regulation dikes (groynes) across the Danube to concentrate the water flow in the
navigation capal, '

- dredging of moving sand banks and fords in the Danube,
These measures had not fulfilled the aim to improve the navigation.

The lowlands on the both Danube sides were regularly flooded in the far past. Floods
devastated last time large parts of Hungarian Szigetk(z area in 1954 and Zitny ostrov area
in 1965. The first dam on the river Danube, the Kachlet Dam, inaugurated in 1927, was
followed by about 29 similar projects upwards from Bratislava. Cosstruction of any river
dam entails changes in the euvircoment. Any interference is associated with changes, both
adverse and beneficial. In particular, the various and sometimes delicate equilibrium or
conditions, that have been developed over many decades, aimed at water resource
exploitation and surface down flow control, have been significantly modified by the human
activities and by the Danube upstream hydropower schemes. Recently the area has been
changed by the new hydropower scheme Gabcikovo. -

Characteristic of the Area

Danubizn Lowland between Bratislava and Komarno (Fig. 1.1) is geologically formed by the
Ceatral ‘Depression of the Danube Basin. The Central Depression is filled with Quaternary,
Rumanian, Dacian, Pontian and Pannonian sediments [14]. The Quaternary and Rumaman
sediments represented by gravel and sands are of interest. The deeper horizons are
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represented by clays, sandy clays, {ine sands, sandslone all of relatively very low
permeability. .

The depression oniginated io the Paononian era and developed up to the end of Pliocene. It
was a subsidence by bending, partly compensated by subsidence along faults. The depression
has a dish - like brachysynclinal structure without respect to the pre-Pannonian basement. 1y
the north side, the depression 1s bordered by the Carpathians Mountains and in the south it
ends southwards from Danube o the Mosoni - Danube area. At this border the Danubiag
sedimeqts change into less permeable sediments of rivers Lajta, Rabca and Raba. The
thickness of the complex of interest, Quatenary - Rumanian era river Danube sedimeants,
ranges from 5 to more than 450 m. '.
The Danube is a dynamic nver with its considerable natural water flow and high water leve]
fluctuation. On Bratislava gauge station, the migimal, average and maximal measured flow
rates are S70, 2025 and 10254 m’/s with the amplitude of water level fluctuation more than 8
meters. The river bed consists mainly of extreme permeable gravel aud coarse sand. The
hydraulic gradient slope downstream from Bratislava ranges from 0.03 to 0.04 % and
downstream from Gabcikovo from 0.01 to 0.03 %. This gradient and the high flow rate
determine the coarse composition of the grain size characteristics for the river bouom
sedimeats, which are nearly without particular organic matter

The river Danube creates an intercontinental delta downstream from Bratislava, passing
granite threshold connecting the Alps and the Carpathians, which meaus, that the nver is
flowing ou its own sediments and is lying above the surrounding area. This is the reason,
why the river Danube recharges the aquifer during the whole year. Io the past, grouad water
level was near under the surface aud the Danube was divided into numerous meanders and
river branches (Fig. 1.2). Compare historical maps.

The main characteristics of the area can be summanzed as follows:

- 2 low lying, gently sloping plamn area;

- weak surface layer formed by fine humid materials and soils, with variable thickness from
tens of centimeters up to three meters;

- thick alluvial aquifer (the river Danube gravel deposits) with thickness from 5 m up to
over 300 m, with great varability of particle size distribution and extremely bigh
hydraulic conductivity (between 0.01 and 0.0001 nV/s) intercalated by fine lenticular sands
and meander deposits;

- continental climate of Central - European type, with well differentiated meteorological
seasons; rainfail ranges from 500 to 700 mmy/year; temperature from -1 up to over 30°C;

- river conditions of Alpine - continental type, affecting the aquifer through direct recharge;

- wide nver meanders with dynamic water regime wllh changing water levels and with
regular flooding;

~ unique and valuable fauna and flora resources,

- ground water is affected quantitatively and qualitatively by the Danube water;

- in the upstream part of the area, the river Danube water infiltrates into the, aquifer
throughout the whole year.

Main resources of the temtory are:

~ intensive and diverse agriculture, using irrigation in the upper part and drainage in the
lower part of the area,
intensive floodplain forestry;

238 | r g



MAarr A
aber efliche zu devr

-
t.

I

e S

< A

- 3 ;

-2 2 '..

© %z

o - =t N

=" .o w o =z

- -~ e ~

oo -

| . “:'::‘:hfh:\
e 4 mntedy

L]
]

(I.l

'
0
Laeed oo

7
t

och
smelrivy

STA DT
AWEN

PRES Z BIRG




- water supply works of large capacity;
- spread livestock breeding;

- industrial activities, mainly in the field of food and wood processing, important chemical
and petrochemical complexes;

~ extreme large ground water resources which are in davger of agnicultural and industrial
pollution and degradation;

- nverside woods, vegetation and fishery;

— loUnsTy;

- large water power potential;

— international ship water way and harbor;

- natural and ecological resources.

1.I. GEOLOGICAL CONDITIONS

The survey of geological conditions was performed since the half of the 18th century. Results
of the survey and research are presented mainly in the geological maps issued in the
1:200000 scale, the sheets of Bratislava - Vienna, Nove Zamky - Calovo, Nitra and in
various geological monographs. New knowledge was obtained during the survey for the
construction of Gabcikove - Nagymaros hydropower statiou scheme, by the survey of
geothermal waters and geothermal energy, within the ground water resources research,
protection and exploitation, etc. At least 30 deep wells and geothermal wells were dnilled
which verified younger parts of sediment content of Danubian Lowland depression
(Quaternary, Rumanian, Dacian age). Apart from this, a lot of shallower wells, but deeper
than 100 m, were dnlied during the hydrogeological and engineering geological survey. We
would like 10 quote Hunganan hydrological rnagazine Hidrologiai Kézlaényi 3/1990 io which
is stated, that to find out geological structure io Hnnganan part of area of interest was drilled
400000 regular meters of drill work.

Evidence of joined comprehensive elaborate of investigation resuits is in the report: "Joined
Agreed Project, Comprehensive documentation - basis engineering geological research, part
0-7-1.1" elaborated in year 1978 both 1n Slovak and Hunganan language and it is owned by
both sides. .

A systematic investigation of Quaternary sediments o'_f the Danubian Lowland has been
performed at the Geological Institute of Dionyz Stur in Bratislava. A summary is preseated
e.g. in the "Explanation of the geological map of the SE part of the Danubian Lowland
1:50000 scale” [18]. A number of geological works performed during the engineering
geological and hydrogeological survey for the Gabcikove - Nagymaros scheme contributed
to the special engineering and ground water purposes. Since 1989, a program "Danube
Region Environmental Geology - DANREG" 1s performed. Results of this program will give
a complex knowledge of geoiogicai - environmental situation of the region. The final report
is supposed to be elaborated in 19%5. Since 1992, the PHARE Project "Danubian Lowland -
Ground Water Model" {2, 3] is performed. Also this project will be completed in 1995.

In Pagnonian, the sea {(the Caspian brackish lake) co\'fered the area to the NW up to Vieana
gate over the Vienna basin. Throughout the Papnonian vertical movements repeated several
times, causing local regressions and transgressicns and synsedimentary actmty of faults is
apparent. The Danube, as a major river with many tributaries, originated in the age of upper
Pliocene - Rumanian and it was following the regressmg sea. This is related to the leclomc
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movements, mostly the rising of Alps and Carpathians. The last orogeneous phase, between
Pliocene and Pleistocene, is particularly important. Following the regressing sea, a river
network 1n the end of the upper Pliocene begins to form in the bottom and middle part of
the Danubiag Lowland [13]. The fresh water flowing lakes had originated, in which bed load
and suspended load began to sediment, brought by the Danube and its tributaries.
Sedimentary matenial originated from the rising Alps and Carpathians. Originally, the ancient
Danube was entering the Danubian Lowland through the Kimten gate, later it penetrated the
Lower Carpathians mountain range by Devin, at the place, where a transverse faults pass, in
between which a small depression called Devin gate was created.

[n the end of the upper Pliocene, the Danube made its way to the Great Hunganan Flat
between Nagymaros and Visegrad. In the central aud lower part of the Danubian Lowland, a
lacustrine - fluvial conditions of sedimentation were being created with Iittoral sedimentation
of coarse - grained sediments as well, and sublittoral sedimentation of fine - grained sands
and mud, which is dependent on the flow velocity in lakes. At the beginning, this occurs as
a result of the Pannonian sea regression by a gradual transformation to brackish or even fresh
- water conditions in the bordering parts, and later, in relation with rising of the Hunganan
Central Mougtains, to a lake - fresh water conditions. As an evidence of this, the aliuvial
terraces above the Danube by Esztergom may be mentioned. A relative subsidence of the
Danubian Lowland continues in Quaternary as well, but since Mindelian age, without
lacustnne - fluvial conditions, because the Danube was quick enough with filling up of the
subsiding area with gravel - sand fluvial sediments, even an alluvial cone was created, rising
over the surrounding surface.

The Rumanian sediments themselves (upper Pliocene) respond to the sediments of the ancient
Danube, which settled into the lacustrine environment. They are called, in the work [15], the
"Gabcikovo sands". Parallel with them, further to the east, the “"Kolarovo formation” is found,
which settled in a more peaceful conditions with sediments transported from the Carpathian's
area. Sedimentation of "Gabcikovo sands" in a lacustrine conditions is proved [15] by the
grain - size difference in comparison to the Danubiaa gravel - the fluvial Danubian gravel is
very coarse - grained, 10 - 17 cm, the gravel of the "Gabcikovo sands” is fine graimed to @
middle grain size. Besides of this, the Danubian gravel is usually colored by limonite,
proving the presence of oxidizing conditions, but the color of “Gabcikovo sands” and fine
gravel ranges from gray to green - gray without this limonite coating, which proves presence
of anoxic conditions of a calm lacustrine sedimentation. There is an apparent discordance
between the lacustrine sedimentation of "Gabcikovo sands” and the Danubian gravel [15], and
an intensive erosion of previous sediments after the regression of lakes. Certainly, in the
Danubian Lowland, there exist river alluvial sediments of the Danube and its tributaries,
mostly of the Vah and Nitra rivers, and river sediments settled io a lacustnne conditicns as
sediments of rivers' deltas. Besides of these, there are the sediments of littoral and sublittoral
zone, and this all is influenced by the gradient of surface and its changes within the relative
subsidence of the depression center, and by the petrographic consistence of rocks, from
where the fluvial material was transported. All these influences are finally shown up in the
hydraulic conductivity and grain - size specific surface of the complex 1n relation to position

and depth.

In the area of interest oo the west side, there is a lacustrive sedimentation of “Gabcikovo
sands" and gravel in Rumanian, which was settled mostly by the ancient Danube and the
Carpathians ancient streams, and simultaneously, on the eastem side, there exist a lacustrine
sedimentation of “Kolarovo formation”, settled by the Carpathians ancient streams (Vah,
Nitra). To these sediments, the fluvial - lacustrine Danubian sediments are deposited
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discordantl‘y in the Gabeikovo depression, and a shallow - lacustrine or nver lacustrine
sedimentation of the "Kolarovo formation” continues on the cast side until the Mindelian
period. The commencement of Mindelian was simultaneously followed by uplifting and
subsiding tectonic processes. In the western part, a river sedimentation of a massive alluvial
cone begins to prevail, and in the east, the Danube is shifted to north and east agd begins 10
flow to the Hungarian flat through the area, as it is known nowadays. :

The border between the Dapubian fluvial - lacustrine and lacustrine sediments and the
lacustrine sediments of "Kolarovo formation™ passes from Sala via Calovo to Cicov. This
border 1s very approximate because the individual kinds of sedimentation were mutually
alternating and overlapping. We remind, that in the Danubian sedimentation area, the
lacustrine sediments called the "Gabcikovo sands” sefiling approximately until the upper
Mindelian, continue into a shallow lacustrine and river - lacustrine sedimentation of
"Kolarove formation”. The shallow lacustrine and fluvial - lacustrine sedimentation continues,
in fact, in the lower Vah stream area until nowadays while, in the Zitny ostrov area, a typical
nver sedimentation of the Danubian gravel continues creating alluvial cone, the so called
continental delta.

1.2. HYDROLOGY AND GRCOUND WATER

Long-term hydrological development of the Danube region in the past was influenced mainly
by river regulations, straightening of bed, closing or raising the entrance threshold of
meanders. River regulation works, exploitation of sand and gravel, construction of river dams
upstream from Vienna altered the bed-load balance. The bed-load transport via Bratislava
was diminished and the river bed erosion increased. Investigation showed the substantial
deepening of the river bed and the trend to further erosion of the river bottom. This caused a
long-term lowening of water level in the Dagube which resulted also in long-term lowenng
of ground water {evels not only in the riverside areas, but on the whole area under
consideration.

The Danube inundation riverine area (floodplain area - Fig. 1.3 - part of ioundation saved n
pre-dam couditions, in Austria it is called "Au™), contains a floodplain vegetation, especially
forests, which have been largely influenced by deepening of river bed and thus lowenng the
ground water table and extremely influenced by unnatural closing of entrance thresbolds of
meanders and river branches (Fig. 1.4). It is noticeable that vegetation is suffered from
shortage of water and the character of forest have been changed. The inundation wood
vegetation as well as the riparian and aquatic plant families are affected and threaten to lose
their typical "Au" character changing continuously from oxidizing to reducing conditions of
“polders” with stagnating water or without water. The result cousists in unnaturai sediments
of reduction conditions in closed river branches (Fig. 1.5). River banks have been fortified
and the contact with the river branches have been déstroyed. The Danube is more or less
straighten artificial canal, self-cleaning ability of river is reduced. Inundation is not washed
out, organic sediments arise and large parts of ground water are degraded (e.g. locality
Dobrohost, where waterworks of capacity of 10 m’/s was previously proposed and now
abandoned because of large contents of pitrite aud ammonium salts). This process would
continue if the hydrological conditions of the Danube were not changed.

Ground water of a large part of the Danubian sedimentation area is of oxidizing cmditio?s
and of a high quality. Save yield was estimated at 20 m’/s and approximately about 4 m’/s
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Fig. 1.4: Closure of river branch in Hungary




Fig. 1.5: Sediments in river branches with previously stagnant water
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of this ground water is used for water supply direcﬂy'[ without treatment {(ouly chlorinating of
water is used). .

Decreasing of ground water level influenced the agri¢ulture in the past. Not to lose the
crops, irrigation was introduced. Introduction of {rrigaticn meaus larger contamination of
ground water, need of larger quantity of fertilizers and other agrochemical products. Under
irmigation counditions the possibility of direct ground water contamination is much larger.

Agricultural activities are leading to contamination and degradation of ground water. The
main problems are nitrate and pesticides, leaching of organic matter into aquifer, changing an
oxidation state to reduction one, pollution by fuel, oil, etc., concentration of manure, sewage
and other wastes and improper tiilage and irrigation practices.

1.2.1. Regime of Discharge and Water Level in the ﬁanube

Regime of discharge and water level in the Danube is represented by discharge and water
level fluctuation at gauging stations. The Danube discharge in Bratislava and Komamo in the
period of 1953 - 1993 is presented in Fig. 1.6. The water level in the Danube measured in
Bratislava, Gabcikovo, Medvedov and Komarno is presented in Figs. 1.7, 1.8. From the first
view it is evident, that the discharge 1s more or less stable and water level is continuously
decreasing. To express better the long-term development of discharge and water levels, the
linear regression line is plotted. Equation of the linear regression is of the form

h=a*((y-1953)* 36525 +d +c) + b 1)
where y is year,

d - number of day io the year,
a, b, ¢ - parameters of eq. {1}

Table 1.1: Parameters for calculation of discharge and water levels using eq. (1)

Station rtkm  item a b ¢

Bratislava 1868.7 disch. -0.00175812 2099.86 19357
Bratisiava 1868.7 level -0.000119725 134.68 19357
Rusovce 1855.9 level -0.000100193 128.013 1827
Gabcikovo 1819.6 level -0.0000185326 115.213 1824
Medvedov 1805.4 level -0.0000960211 112.638 G495
Klizska Nema 1792.4 level -0.000104016 110316 = 9495
Zlatna na Ostrove {779.2 level -0.0000891445 {08 808 12782
Komarno 1767.1 disch. -0.00681133 2406.99 ¢ 12782
Komamo 1767.1 level -0.0000571844 107.436 12782
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Discharge and water levels, calculated by eq. (1) are considered for referential ones,

Reference water levels for the years of 1963 and 1993 and their differences are given in the
Table 1.2.

Table 1.2: Computed reference values of discharge apd water levels for various gauging

stations .
Station rkm item 1.1.1963 - 1.1.1993 difference
Bratislava 1868.7 discharge 205940 2040.14 19.26
Bratislava : 1868.7 level 131.93 - 130.61 1.32
Rusovce {8359 level 127.47 126.37 .10
Gabcikovo 1819.6 level 115.11 114.91 0.20
Medvedov 1805.4 level 11137 110.32 1.05
Klizska Nema 1792.4 level 108,95 107.81 1.14
Zlatna pa Ostrove 1779.2 level 107.35 . 106.37 . (.98
Komarno 1767.1 discharge  2295.04 . 2220.41 74.63
Komarno 1767.1 level 106.50 105.87 0.63

Decreasing of the discharge is very smail and therefore the drop in the water level is due to
deepening of the river bed. ;

Decrease of the water level in the Danube is one of the factors yielding to decrease of
ground water level, decrease of infiltration rate and it is changing the ground water flow.

Decrease of water levet in the Danube together with closure of river branches, because of
navigation, was the main long-term negative factor upon the riverside forests and vegetation.

1.2.2. Ground Water Level Regime

The ground water level regime is manifested by its fluctuation, usually measured in regular
intervals 1o hydrogeological wells (wells, piezometers). There i1s a basic network for
observing ground water level fluctuation on the terntory of the Danubian Lowland, where the
Slovak Hydrometeorological Institute (SHMU) performs continuously or weekly
measurements (Fig. 1.9). Similarly, the water stages and discharges on the Danube, Little
Danube (Maly Dunaj), Vah, and in chosen canals are processed.

Examples of ground water level fluctuations are presented in following figures. The SHMU
well No. 683, situated close to the Danube river channel within the floodplain area, is shown
10 Fig. 1.10. The ground water level fluctuates in direct dependence upon the Danube river
fluctuation. Water level fluctuation in the SHMU well No. 612, occurring in the lower part
of the Danubian Lowland, can be seen in Fig. 1.10. Water level rising during the flood in
1965 is clearly visible. The typical example of changes of different effects is presented in
Fig. 1.11. There is shown the ground water level fluctuation in some observation wells
situated in various distances from the Danube and the fluctuation of the Danube water level.
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it can be seen in the region close to the Danube (SHMU well No. 7224) that the ground
water level fluctuation corresponds with the water level fluctuation in the Danube. In a large
distance (SHMU well No. 699), the fluctuation is strictly dependent upon the season of the
year and the relationship between precipitation, snow melting, and evaporation. There exists a
transition zone in which the effects of the Danube or precipitation/evaporation are more or
less influencing ground water level fluctuation. .

In Figs. 1.10, 1.11 it is shown the linear regression line, representing the drop of average
water level in dependence upon time in a long-term period. Above and below this line there
are lines (dashed) representing the lizear regression of points, situated above and below the
average line. The range between the upper and lower dashed line represents the average
ground water level fluctuation. Such expression of observed values confirms a gradual
ground water level decreasiag on a large part of theiterritory and at the same time, it shows
the changes in amplitude of ground water level fluctuation within a long-term period. It is
evident, that there are many circumstances influencing the ground water regime and that the
application of the linear regression is not an ideal method for the evaluation of the changes
in regime of ground waters in time. Such data processing was aimed only at the
documentation of the long-term trend of changes of the ground water level fluctuation
regime.

The average ground water level, represented by the jinear regression line for a concrete time
{date), is considered as a reference water level, from which the water level changes within a
long-term period may be deduced. The values of the water levels in the SHMU wells (Fig.
1.9} for the years 1960 and 1990 were used for drawing up the maps of ground water level
contours (Fig. 1.12), the map of difference lines (Fig. 1.13) and the map of ground water
depths below the surface (Fig. 1.13). We also draw the attention to the influence of the
second water source near Podunajske Biskupice and to the effect of the hydraulic protection
well system surrounding refinery Slovnaft (Fig. 1.12) and to the substantial decrease of
ground water level dowsstream of Bratislava (Fig. [.13).

A considerable decrease of ground water level is eviaent in the upper part of the Danubian
Lowland downstream of Bratislava during the last 30 years. For comparison, a map of
ground water level contours at low water stage in 1954 is shown (Fig. 1.14), [12].

1.2.3. Ground Water Level Fluctuation Regime

The anoual sums of weekly ground water level differences were computed (since the
measurements have been performed weekly). The map of the summary annual amplitudes of
ground water level fluctuation is shown in Fig. 1.15. The thick line in Fig. 1.15 is an
approximate distance from the Danube where the water level fluctuation in the Danube
influences ground water level fluctuation. Behind this boundary, ground water level
fluctuation 1s caused by infiltration - evaporation relationship.

1.2.4. Influence of Ground Water Regime Changes l'

1.2.4.1. Influence of Ground Water Level Changes ﬁpon Agricultiure

The hydrological and ecological regime in the area is subjected to a long-term trend of river
bed erosion and decreasing of ground water levels.
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The annual rainfall (500 - 700 mm) is much smaller than the need of water supply to the
vegetation, especially duning the summer season. This extra water supply was possible in the
past throughout the area by vertically upwards flow in the capillary zone from the ground
water 1able to the root zone. The necessary conditions for this are that the ground water table
is not 100 deep and that no gravel layer is located over the ground water table. The pre-dam
conditions are characterized by measured ground water level equipotential lines (Figs. 1.12 -
1.14).

However, due to the decrease in ground water levels during the past few decades, especially
after the second world war, it has been necessary to make anificial imigation for the
agniculture. Thus, on the Slovak side, a comprehensive network of surface water canals has
been developed for imgatiou purposes. However, artificial irrigation has its disadvantages as
compared to the natural situation because the downwards water flux causes a considerable
leakage of nitrates, organic components, pesticides and other chemicals into the ground water.

1.2.4.2. Influence of Ground Water Level Decrease in Inundation upon Forestry

In the past, the measures taken for the navigation, constrained the possibilities for the
development of the Danube and the floodplain area. The pre-dam trend with lowering of the
Danube water level, endikements, cutting off the side branches upstream and fortification of
the main channel has stressed the biotic communities substantially during the last decades. As
a result of past ground water decrease (typical example is the SHMU well No. 673 situated
at the village Bodiky, Fig. 1.16), some area of soft alluvial forests have been turped into
hard alluvial forests. The latter were often cultivated with poplar and white willow.
Furthermore, it is estimated that large part of the originally forest is not alluvial forest any
longer. In addition, forestry has replaced many natural forests by plantation, where introduced
cultivars of poplar have been used. Due to anthropogene effects, the dynamics and structure
of alluvial forest were considerably disturbed and made the invasion of Solidage, Aster and
Impatiens species possible.

Percentage of discharge in the Danube and its river branches, before cutting off and closing
the river branches, is shown in the Table 1.3. The first number in the table 1s discharge in
the main stream of the Danube, the number in brackets is the discharge throughout the niver
branches. It can be seen that e.g. from rkm 1833 1o 1816, in the area of Gabeikovo, the
discharge in the river branches was before the closing the niver branches approximately 20 %
of discharge in the Danube in Bratislava, also by low discharges. In the opposite, a short
time before damming of the Danube the flow in some river arms started by discharge in
Bratislava from 2500 - 3500 m'/s. The flow in almost all river branches occurred when the
discharge in the Danube was over 3500 - 4500 m’/s. The main difference between the
conditions in late 1950's and pre-dam conditions is, that in the far past the main river
branches were supplied with water all the time but in pre-dam conditions less than 78 days in
a year.
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Table 1.3: Percentage of discharge in the Danube and her river branches (Dub, Duba,
Szolgay o [10])

17.1.1961 2191960 20.-22.6.1961 16.-17.5.1655

Discharge in Bratislava (m’/s)

1005 1958 2598 4002
rkm (0/9)
Hrusov 1842.40 99 (H 97 (3) 83 (17) 68 (32)
Sulany 1833.10 76 (24) 74 (26} 62 {38 65 (3%
Baka 1825.00 88 (12) 96 (4) 78 (22) 67 (33)
Gabeikovo  1821.07 65 (35) 32 {18} 66 (34) 51 (49)
[stragov 1816.85 84 (16) 84 (16) 76 (24) 64 (36)
Palkovicovo 1810.40 99 (1) 85 (15) 68 (32) 63 (37N
Medvedov 1806.00 99 (1) 99 (1) 89 (I 92 (8)
Klucovee 1802.37 99 (1) 99 (D 90 (10) 99 (D)

1.2.4.3. Influence of Ground Water [.evel Decrease upon Water Resources

The city of Bratislava is supplied with water from the wells situated near the Danube at
various places. Some of them are in the position where thickness of the gravel and sand
sediments is very low. Pospisil and Kucera [17] estimated deep erosion of river bed ia
various places at the Danube {Table 1.4).

Table 1.4: Erosion of the Danube river bed (1964 - 1990)

Locality rkm decrease thickness of
(m} aquifer {m}
Sihot 1875 1.18 10 - 17
Pecensky les 1871 0.77 8- 14
Bratistava - hmnigraph 1868 0.45 8- 15
Rusovce - Ostrovne Lucky 1856 0.41 15 - 45
Cunovo : 1855 0.95 45 - 100

At locality Pecensky les, Pospisil {16] estimated the decrease of ground water inflow towards
the system of wells of 30 - 40 % between the years 1973 - 1991. At the locality Rusovee -

27 261




Ostrovne Lucky, Pospisil and Kucera {17) estimated the shift of watershed divide towards
Cunovo further from the Danube.

1.2.4.4, Influence of River Bed Erosion

The ground water level decreasing can be also studied with respect 10 geological conditions
downstream of Bralislava. Fig. 1.7 shows that the Danube bed erosion is progressing. The
basic problem creates the subsidence of the Danube bottom with respect to the geological
interface between the gravel of the Danube sediment deposits and sub-surface sands of the
Neogene age. Problems caused by erosion are well visible in Fig. 1.17, where the geological
profile, worked out by the enterprise IGHP, is demonstrated in the site of plauned subway
under the Danube.

Thus the progressing process of the Danube bed erosion has not only a negative impact on
present ground water level decreasing, on decreasing of the infiitrating amount into the
Danubian Lowland region, but also on the possibility of a substantial erosion acceleration
downward from the gragite threshold upstream from the Bratislava castle, in places from the
Old Bridge down to the winter harbor 1o Bratislava. It 1s emphasized, that the most
stguificant factor of erosion is the water flow velocity and by influencing this velocity it is
possible to directly influence the erosion and sedimentation processes.

Similar problems are known and described by Austrian water researchers Kresser {6], Zottl
(8] and Prazan [7] and the cuttings from their articles are enclosed {see Appendix).

There 1s the imminent daoger of the Danube river cutting into the Neogene sediments and
consequent substantial acceleration of erosion, further ground water level decreasing and,
naturally, also decreasing of well yields, especially 1n the region close to Bratislava. Thus,
prevention of further erosion of the river bed and successive improvements (rising of the
bottom) are more than advisable.

1.3. FORECASTING OF GROUND WATER LEVEL WITHOUT GABCIKOVOQO
HYDROPOWER STATION

From the long term ground water level measurements based on statistical analyses, a long-
term drop of ground water level was estimated. Based on the data evaluation, the
extrapolation for the future was made. [t means, that the forecasted ground water levels
expressed 1a equipotential lines will be reached under conditions, that the processes yielding
to grouad water level decrease would continue without changes. According to our opinion,
the river bed erosion will be speeded up after construction of hydropower station in Vienna
Freudenau. Io the Fig. 1.18, there is shown the real reference ground water level before
damming the Daaube in so-called pre-dam conditions in 1992. The forecasted ground water
levels in 2022 are in Fig. 1.18. This means extrapolation 30 years after damming the
Danube. [t is evident that the forecasted changes, decrease of ground water level, are from all
points of view, and especially from the point of view of ecology, very negative.
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1.4. INTERPRETATION OF CHANGES AFTER DAMMING THE DANUBE
1.4.1. Interpretation of Changes ¢ Months after Damming the Danube

‘The influence of damming the Danube can be seen on 3 typical chosen plezometers, Fig.
1.19 represents water discharge in the Danube starting at the time of pre-dam conditions. In
Fig. 1.19 there is shown the date of the damming the Danube (October 24, 1992) and -
starting the filling up the niver arms in inundation on the Slovak territory (May 5, 1993).
Typical well, not far away from the reservoir, the SHMU well No. 694 (Fig. 1.19, see
situation in Fig. 1.9} shows eminent increase of ground water level just after damming the
Danube. The SHMU well No. 673 (Fig. 1.20), situated in inundalion near the river Danube,
shows after damming the Dapube the decrease of ground water ievel and increase of ground
water level after filling up the river arms. The SHMU well No. 679 (Fig. 1.20), situated
behind the power channel, shows decrease of ground water level afier damming the Danube
and visible increase of ground water level after filling up the river arms. It is evident the
impact of not only the damming the Danube but also of the filling up the river arms.

To show the regional impact of damming the Danube and filling up the nver arms, the
equipotential lines were drawn for both cases. From the SHMU wells, the ground water level
equipotential lines were drawn for the date of April 28, 1993 (Fig. 1.21). Reservoir was
filled up but the nver branches in inundation were still empty. Using prediction of water
levels for the situation without filling up the reservoir, the equipotential lines for the same
date were constructed (Fig. 1.21). The difference {ines, constructed from these two figures,
give to us a general overview about changes 1o ground water level (Fig. 1.22}. On wells,
situated near the reservoir, there is the increase of ground water level and in opposite, on
wells, situated pear the intake channel leading to the power plant, there is a temporary
decrease of ground water level uatil some remedy measures. are realized.

1.4.2. Interpretation of Changes 8 Months after Damming the Danube

Influence of the filling up the river arms in inundation (May 1993} can be seen on the
SHMU well No. 673 (Fig. 1.20), which is situated between the Danube and intake channel.
Similar situation is on the SHMU well No. 679 (Fig. 1.20) behind the intake chanpel.

The main difference between 6 and 8 months after damming the Danube is caused by the
filling up the river branches in inundation on the Slovak temtory {May 5, 1993). To express
the situation after 8 months after damming the Danube (Juge 30, 1993), the ground water
level equipotential lines based on the measured SHMU wells are shown in Fig. 1.23. Using
prediction of water levels for the situation without damming the Danube, equipotential lines
of ground water level were constructed (Fig. 1.23). Comparing equipotential lines, the
difference lines of ground water levels are presented in Fig. 1.24. Fig. .24 represents the
changes of ground water levels cu 30 June 1993 in comparison with the conditions without
the damming the Danube. From the figures 1t is clear that the damming the Dagube and
filling up the river branches have increased ground water levels on the whole territory
including the inundation approximately to the state 30 years ago.

Except this, it is clear that the ground water levels are very sensitive upon the filling up the
river branches 1n inundation. This means that river branches are oue of the management
tools for ground water level optimization. The changes of ground water level, measured on
the SHMU well No. 679 in the second half of June, show the good response on higher water
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tevels in the Danube (part of discharge was led through the weir in inuadation to the
Danube) aud confirm that the future construction of small underwater weir in the Danube
would act as an additional important means for optimizing ground water levels. The
underwater weirs are important not only for the ground water level optimization but also for
diminishing the difference between ground water level and water level in the Danube and for
better mutual interconnection between the Danube and the river branches from the point of
view of {ish and ecology.

1.5. WATER QUALITY
L.5.1. Surface Water Quality

The river Danube water quality is evaluated from the point of view of oxidizing - reduction
conditions [25]. Following example of evaluation is based on analyses of the water quality
taken at the municipal waterworks Sihot in Bratislava.

Concentration of Cl” and SO depends on discharge and is presented in Fig. 1.25.

Contents of O; and COD{Mn) 1s in Fig. 1.26. From the figure it can be seeu that the trend is
in the direction of improvement of water quality from the point of view of recharge of
aquifer and river bank infiltration.

Concentration of NOy” and NO; ™ is shown in Fig. 1.27. It is shown an increase in pitrates.
The maximal contents of nitrites is up to 0.3 mg/l.

The general improvement of the water quality in the Danube is because of improvement and
capacity of biological purification plants at the Danube, especiaily Vienna's main purfication
plant, which was put into operation in 1980, the Schwechat's refinery and Slovoaft's refinery
purification plants and Bratislava's purification plants on both sides of the Danube. Some
additional information about the Danube water quality is given in Appendix in
PERSPEKTIVEN.

The changes in the Danube water quality since 1960's could be seen when comparing
publications [26, 10] with {8, 9].

1.5.2. Ground Water Quality

Aerobic biodegradation is an important mechanism for saving ground water quality. Redox
reactions may often be key mechanism controliing the migration of toxic and inorganic
wastes in the sediments and in the ground water. Ground water in water supply areas is still
of excellent quality and mostly of oxidizing conditions in the Zitny ostrov area. The main
goal is to save the favorable oxidizing conditions mainly in the area used for water supply.

Ground water quality, sioce damming the Danube, is carefully monitored and evaluated in

regular repons. In [28] there is evaluation of ground water quality from October 25, 1992 to

December 31, 1993. The main results of this evaluation are:

1. In ground water, which is used for municipal water supply, in no case the values,
according to the Standards CSN 75 7111, were exceeded '
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2. The basic chemical type of ground waters stayed nearly unchanged in the whole period
the range of fluctuation of the contents of dissolved substances and the changes of the |
contents of inorganic macropollutants do not go out of range 1u the long-term trends

3. The most significant changes of chemical composition {which can later affect the ground
water quality especially in the vicinity of large water supplies situated ia the riverside
zone of the Danube at the Zitny ostrov area) occur in oxygen regime.

4. la spite of the more exceeding of water quality indicators (mainly in the first phase of
filling up the reservoir), there were positive changes in the development of water quality
{especially in the right riverside zone of the Danube - in the vicinity of the water supply
Rusovce - Ostrovne Lucky - Mokrad).

5. The hydrogeochemical changes which were moaitored, in geperal confirmed that the
ground water quality is unchanged or in some places it is possible to evaluate improving
in ground water quality. This improvement is not necessarily definite. Further monitoring
1s required. ’

6. Changes in the surface water quality are not significant. The slide changes are in
oxidizing conditions and microbiclogical indicators. _

7. In the power chaonel and tailrace channe] the water quality is similar as in the reservoir
at Samorin.

1.6. QUALITY OF SEDIMENTS

Complex evaluation of sediments is summarized in [24]. In the database, there is 186

analyses of sediments and 3 analyses of suspended load from the river Danube, taken before

damming the Danube. Except this, there is 37 analyses from the {ast survey in the framework

of Project PHARE. Sampling places in the last survey were situated io the areas where there

15 possible recharge of aquifer and in the areas where the ground water is flowing towards

possible places of future ground water extraction. Places of sampling are shown in Fig. 1.28.

8 samples were analyzed tu two laboratories, in the Netherlands and in the Slovak Republic,

Results are given in the Table 1.5. Based on the evaluation of the expert from the

Netherlands, Mr. J. Gnfhioen, the results could be summarized as follows:

+ in the area of Gabcikovo reservoir, the sediments are not evidently contaminated

« sediments are not contaminated by organic contaminants

» in spite of higher contents of heavy metals in sediments analyzed by the method of total
decomposition, the situation is not worrying because a large part of the heavy metals in
the sediments is in the form of stable rock minerals (e.g. Cu, Ni}

« contents of some metals in oxidizing conditions is in river sediments in Alpine -
Carphatians geological conditions high and it does not mean a pollution.
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A OMEGAM, HIE. Wenckebacheg 110, 1096 AR Amstredam, Holandsko
I3, Chemicky dstuy PriF UK, Mlyoskd dolina pav, CH-2, 842 15 Bratislava, Slovenska republika

A D

Naghid/Clasts B s VA
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ND - nol dmected

B L ", gl 1 "y 1 ) s -. 3 ‘B a&‘q; v g £y _'g?ij;‘ ?j :nxia’»f ; »B' rH
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Mineral O < 50 20 <50 201 <50 ND | <350 ND <$y| ND | <50 20| <50 201 <50 ND
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Ni 2 s 25 36 191 24,5 17 2 20 26 271 s 18 k! 351 455
Cu 19 252 3 338 1% 231 13 1?7 17 20 1t 36,3 16 1% 32 374
Zn 45 58,5 17 107 44 35,5 1 47 K 49 74 95,2 42 h3] 69 g7
Cd <06 03 <06 048 < 0,6 041 <06 0,28 < 0,6 0,36]|<06 0,36 <06 032)<06 0,44
Mn 420 518 $20 594 380 525 00 400 30 493 520 585 400 558 620 698
Fe 18000 | 23750 21000 | 23250 16000( 17560{ 130001 190001 17000} 20250} 22000 2437%] 15000 19500 | 20000 | 30378
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naphlaleny <l ND {< 9l ND [<0,0,. | ND {<0l ND (<0, ND <01 ND <0 | ND {<01 ND
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acenaphhene < i)l NI} | <0, ND [< 0, ND | =01 ND [ <0, ND | <0,) ND | <0, NI} | <01 NI
fluorene <01 NP <0, ND [{<0,1 ND [<0,1 ND [<0,1l ND <01 ND [ <01 ND [ <0, ND
phenantreas BTN ND < {1 008 < 0,1 ND | <41 ND | <@ ND 0,1 0,09 0,2] ND <0, ND
antheacoae <01 ND | <91 0,02 <0, ND [ <0, ND [<0,l ND [< 0,1 ND ¢2] ND 1<l ND
Nuoranthene 001 ND [UN ' N | 0,031 ND <00t ND | <D0t ND 0,11 005]) 054 ND 0,02 ND
pyTen 0,01 ND 0,08 0,1 0,03 ND [ <001 ND | <000 ND [tN] 0,04 0,39 ND 001 NI
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2. FROM THE HISTORY OF ORIGIN OF‘ WORKING GROUP OF
INDEPENDENT EXPERTS EU

2.1. FACT FINDING MISSION (October 27 - 31, 1952}

After unsuccessful bilateral negotiations between Hungary and Slovakia concerning
Gabcikovo - Nagymaros Project, EC Commission (now EU - European Union) invited
Czecho-Slovakia and Hungary for a trilateral meeting at Brussels on October 22, 1992.
Duning the negotiations, Czecho-Slovakia handed over the Aide-mémoire, the substance of
which was that during the work of the tripartite commission (*Working group of independent
experts on Variant C of the Gabcikovo - Nagymaros project™), Czecho-Slovakia would not
divert water from the common riverbed and only navigation would be transferred to the
Czecho-Slovak territory. Aide-mémoire confirmed that damming of the Danube was not a
definite solution, if conclusion of the tripartite commission would prove the principal
negative ecological impacts of the Gabcikovo scheme. Hungarian delegation refused
proposals ¢ontained in Aide-mémoire and conditioned the establishment of tripartite
commission by interruption of works leading to the damming of the Dagube. This
requirement was unacceptable, because of technical reasons and necessity of anti-flood
protection aud navigation. Czecho-Slovak delegation expressed readiness to receive
independent experts who could evaluate the real situation and the eamestness of its proposal.
After this unsuccessful trilateral meeting at Brussels the damming of the Danube had been
started on 24 Qctober 1992 and on 27 October 1992 the Danube was dammed.

o connection with these talks, the EC Commission has sent a Fact Finding Mission to the
area of Gabcikovo project. The mission carried out an on-site inspection of the ongoing waork
ou Tuesday afternoon, October 27; 1992, The mission from the EC Commission consisted of
the following three persons:

o Mr. Jens Christian Refsgaard - team leader, Denmark

o Mr. Jan M. Van Geest, Director Infrastructure, DHV, The Netherlands

s Mr. Jesper T. Kjelds, Computational hydraulics engineer, Denmark

Terms of References of the Fact Finding Mission

1. To make an on-site inspection of the ongoing work.
2. To assess the need and urgency of the ongoing work in light of potential flooding nisks
for damage to aiready constructed parts.
3. To assess the immediate consequences/impacts of the ongoing work relaling to:
s Navigation
¢ Hydrological aspects
+ Eovironment
4. To assess the irreversibility of the ongoing activities and to assess the cost for restoring
status quo.
5. To establish wben works on the Danube can be stopped without risks for éxisting
structures or floods.
&. To establish whether and when the Danube waters can go back iuto the existing bed after
the present works have been finalized and the anificial canal filled up. To indicate flows
and dates of possible realization.
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7. The resulis of the consultancy must be communicated to Mr. Benavides and Mr. Giunti as

soon as poss_ible. Mr. Giunti should receive daily briefing from Mr. Refsgaard og the
progress of investigation.

The United Kingdom, in the capacity of the President of the EC Council at that time, came
tn this siluation with a uew initiative. During the summit of the prime ministers of the
Visegrad group {Hungary, Czecho-Slovakia and Poland) with the Premier of the United
Kingdom, John Major, the trilateral negotiations were beld in London on 27 - 28 Qctober
1992. There was decided to put together a new Fact Finding Mission composed of one expert
from each of the three parties. The following three experts have been appointed to constitute
the Fact Finding Mission:

CEC: Mr. Jens Christian Refsgaard, Chief Hydrologist, Danish Hydraulic [nstitute,
team leader of the Fact Finding Mission
CSFR: Univ. Prof. Igor Mucha, Faculty of Natural Sciences, Comenius University

Hungary: Dr. Péter Bakonyi, Managing Director, VITUKY Consuit Rt, Budapest

The Mission met in this constellation the first time on 29 QOctober 1992 in Gyér. It carried
out an on-site inspection of the ongoing work on 30 October 1992 and held the concluding
meetings in Bratislava oo 30 - 31 October 1992. The Agreed Minutes (see in Appendix)
from trilateral negotiations in London were used by The Fact Findiog Mission as the Terms
of References.

General results of the Fact Finding Mission including the London Agreed Minutes in the

onginal Terms of References are as follows:

* In a possible flood situation some of the not yet finished structures might be damaged
depending on the peak and duration of the flood. To meet the design flood criterion
Qooi%year the Phase 2 of Variant C has to be completed (Fig. 2.1). Although not direct
related to works of Variant C, the most flood endangered reach of the Danube in the Area
of nterest is the left hand side between Palkovicovo (rkm 1811) aud Medvedov (tkm
1806).

¢ As a consequence of the ongoing works the Danube discharge is separated in two parts.
One part supplied the power canal leading to Gabcikovo which serves as the navigation
channel as well. The other part of discharge is directed into the existing Danube bed
through the by-pass weir. The water management possibilities are restricted until the
various parts of the hydraulic structures are fully completed. After completion of
Variant C, the full complex of structures can provide comprehensive possibilities for
regulation of the discharges both by low discharge and flood situations. i

e The major environmental impact is rclated to the ground water rcsources and to the
ecology. The effect on floodplain ecology is a result of both the lowering of ground water
table and a less frequent inundation of the flood plain. Thus the environmental impacts of
reducing the discharge in the Danube are negative, unless proper remedial actions are
taken. CSFR has included a budget of 2.4 billion CSK for construction of underwater
structures as part of Phase 2 of Variant C. There are indicated some possible remedial
measures, e.g. small underwater weirs, gate operation, interconnection of Danube river
bed with river branches, adding some material into the river. It is stressed, that such
reinedial measures are possible to be made because the navigation takes place in the
power canal instead of the existing Danube bed in this reach of the Danube.

s Immediate impacts cbserved in Hungary are included. Clasure of the Danube resulted in
decrease of discharge. On 24 October 1992 the discharge was 8G0 - 500 m’/s. Ou 28
October 1992 the discharge was 227 m'/s at Rajka and 356 m’/s at Dunaremete. Due to
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the sudden drop of the discharge, the water level decreased in less than 4 days by 3 i at
rkm 1850 and by 2.4 m at rkm 1825, according to Hunganan measurements (which is
according 10 Hungarian rating curve exaggerated {Fig. 2.2}).

+ Some effects of water level decrease are: the side branches have been cut off from the
main channel, the water from the downstream part of the side branches disappeared
immediately, the ground water table has decreased, the river training structures at
some places slid into the Danube, the water disappeared from the ports as in
Asvinyraré, Dunaremcte, Dunakiliti, the ecological balance of the side branches has
become disturbed.

* As a cousegquence of the ongoing works, the navigation route ig the existing Danube
navigation chanpel has been closed. lostead the new navigation channel and power canal
with tbe navigation locks at Gabcikovo are being opened. The immediate impact of the
ongoing works is the disruption of gavigatiop for the period from October 23 to
November 3, 1992. When the navigation channel is operational the navigation should be
improved as compared to the previous situation, because the water depth will be larger
than in the existing Danube and ships will save a part of the energy required for
transport.

Irreversibility of Ongoing Activities

In principle, the ongoing activities with Variant C could be reversed. The structures,
excluding some of the underground parts could be in theory removed. The costs of a such
removal are roughly estimated to at least 30 % of the construction costs. There will be
negative environmental effect during the demolition of the structures and the deposition of
the waste material. It is therefore relevant to evaluate under which circumstances the Variant
C structures could have only insignificant effects. Such *functional reversibility™ is possible
for a scenario like this: "if the Dunakiliti weir and the other structure on Hungarian
territory are being operated according to the original plans the gates in the Variant C
structures can be kept fully open and will not have any significant effect.*

General Remarks Written by Fact Finding Mission

Finally, it is important to emphasize that the envirenmental conditions in certain respects
are deteriorating today due to river bed erosion and thus lower ground water tables. The
decline is varying from approximately 2 m over the last 30 years near Bratislava to
approximately status quo near Komarno. Thus, the riverside vegelation is slowly dryiang out
resulting in significant changes in vegetation species, etc. The conditions for agricultural
water supply through capillary rise from low ground water tables are oo longer good emough
and heace more irrigation is required. It is realized that sudden changes as a consequence of
e.g. the Gabcikovo - Nagymaros project will oceur immediately, and that it will take some
time uatil a new ecological balance develops. However, the "status quo" situation in pre-
dam conditions is neither a stationary nor & naturzl situation, but rather a slower
transition from one cultural landscape to another one, with the inherent consequences of
this on the ecological conditions.
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Scenarios

Scenanos, based on the London Agreed Minutes, that the project will be stopped at the date
specified by the EC Commission, are as follows:

L. The work will be stopped for 2 period no longer thas one month.

1L The work will be stopped for a period up to three months.

lII.  The work will be stopped for 2 period of one year.

Scenarios, based on the London Agreed Minutes, that the whole quantity of water will be
maintained in the old Danube riverbed, are as follows:

A. The "whole" quantity of water is directed into the Danube.

B. The main part of the water is diverted to Gabcikovo.,

C. A combination of A and B. .

All the scenanos were evaluated. The mission believed, that it would be possible 1o define
more optimal scenanios maintaining the major part of the advantages of A and B and at the
same time not containing the main disadvantages of A and B. [n addition to the above, it is
emphasized, that a more final optimization with full weight to the ecological conditions most
likely includes a range of regulation measures within the flood plain area itself.

It is evident that no scenario and no date to stop the work was proposed.

2.2. WORKING GROUP OF INDEPENDENT EXPERTS (November 9 - 23, 1992)

As a follow-up to the London Agreed Minutes, a Working Group of six independent experts

was established. The Working Group was composed of the following experts:

CEC: Mr. Jens Christian Refsgaard, Chief Hydrologist, Danish Hydraulic Institute,
Denmark, Team Leader

Mr. Jan M. Vaa Geest, Director DHV Environment and Infrastructure, The
Netherlands :

Mr. Johann Schreiner, Director, Norddeutsche Naturschutzakademie, Germany

Professor Dr. Heinz Léfler, Head of Zoological Department, University of
Vienna, Austria

CSFR: Professor Dr. Igor Mucha, Faculty of Natural Science, Comenius University
Bratislava
Hungary: Professor Dr. Gabor Vida, Head of Department of Genetics, Eotvds L.

University, Budapest
The Working Group consists of hydrologist, water works engineer, ecolog]'st, zoologist,
ground water specialist, geneticist. It means generally that the group consists of one

technician, two water specialists and three members of natural scicnces dealing with
ecological problems.

284

50




Terms of References

The scope of work of the Working Group of Independent Experts was expressed in the letter
sent by the CEC on 29 October 1992 as follows:

The Working Group will:
1) Make an on-site inspection of the structures of Variant C and describe the state of work;
1i) Assess the need and urgency of these structures in the; light of the potential flooding risk,
including the nsk of causing damage to already constructed parts;
ni}Assess the {immediate} consequences/impacts of these structures relating to:
* Eovironment, covering:
- Eroston and Sedimentation io River and River Reservoir System
- Surface Water Quality
- Ground Water Regime
— Ground Water Quality
- River and Flood plain Ecology
* Hydrological and water management aspects and
- Navigation
The assessment will be based on an outline of existing (pre-dam) conditions and trends.

iv)Assess the reversibility of these structures and assess the cost of restoring the status quo
ante, 1.e., the situation existing prior to the construction of the dam;

v} Make suggestions for {urgent) measures and, if necessary, studies to be (under} taken to
improve the present conditions.

2.2.1. Working Material Prepared by Slovak Expert

Working matenial was prepared in separated report {C]. The main goal of this working
material was the identification of the hydraulic system under the condition of the hydropower
station Gabcikovo, called as Variant C and outline the possible optimal and beneficial use of
the Dapube water for various interests. Report includes:
Qutline of state and present trends in the area
s Geological conditions
« [ong-term impacts and trepds 1o the area
¢ Geuneral ecological requirements
s Erosion and sedimentation in river system
Surface water quality
Ground water regime
e Trend of ground water level depth
= Ground water level fluctuation
e Ground water quality
River and floodplain ecology
Conditioning factors for recovering of inundation floodplain
Trends ia the past
Navigation
o Capacity, aumber of boats of navigation company CSPD Bratislava
¢ Navigation conditions
¢ Problems on the section Bratisiava - Komarno

* & & @
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[mmediate and potential long-term consequences/impacts of the Gabeikovo Varian C and

outline of possible remedial measures impact of reservoir of hydropower station on ground
water levels

+ Hydrology and water management

« Forecasting of ground water levels

+ Immediate impacts of Variant C on ground water levels

» Immediate impacts of Variaot C on Danube water levels from Cunovo to Sap
« Environment
¢ Improvement of navigation conditions after finishing of Gabcikovo dam

e Time saving

» Saving of energy

¢ [mprovement of depthb in harbor of Btatislava

s Increment of turnover

+ Problems of navigation at the place where the Danube and outlet canal are joining
+ Possible remedial measures

s Hydrology aud water management

« Environment

« Navigation

Except this, two scenarios have been elaborated:
» Water management scenario based on requirements of the Slovak Ministry of Environment

» Scenario based on treaty between Republic of Hungary and Czech and Siovak Federal
Republic

Detailed monitoring of discharge, water levels, ground water levels and ecological factors
were proposed. It was stressed that all measurements are carried out os both sides according
1o agreed monitoring system.

2.2.2. Main Results of the Working Group Report

From the ecological point of view, the following statements are interesting in the Executive
Summary.

The bydrological and ecological regime in the area is subject to a8 long-term trend of river
bed erosion, decreasing water levels and associated ecological changes. This is caused by a
variety of reasons, above all the large river regulation works, which implied deliberate
unnatura] cutting off and bundling of river hranches inte one main, straightened and
heavily fortified channel for navigation. In spite of this basically negative trend the
floodplain area with its alluvial forests and the associated ecosystems still represents a very
unique landscape of outstanding importance.

In the past, the measures taken for the navigation constrained the possibilities for the
development of the Danube and the floodplain area. Assuming the navigation will no

longer use the main river over 2 length of 40 km a unique situation has arisen. Supported
by technical measures the river and the floodplain can develop more naturally.
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Variant C Structures and Status of Work

In both countries the original structures for the Gabcikovo scheme are completed except for
the closure of the Daoube river at Dunzakiliti and the installation and testing of turbines.

Vanant C (Fig. 2.1} cousists of a complex of structures, located in Czecho-Slovakia within
the area of the original (according to treaty) Variant A.

The hydropower station is designed for peak power production. At the time of Working
Group activity five turbines (from 8 planned) and generators have been installed.

The floodplain weir aud the bottom protection were originally designed for use only in
flood situstions {few days per year). During the Working Group activity this design has beeg
modified to allow its daily use as & result of the London Agreed Minutes and a good will
and flexibility of CSFR. Along the Danube right bank a spillway was under coamstruction

and the downstream bed would be protected with additional 100000 m® stone. (The
unexpected high flood in November - December 1992 eroded the area between the floodplain
weir and the planned spillway along the Danube right bank and the construction is no more
reahizable.) :

The intake structure at entrance to the Mosoni Danube and supply canal ou Slovak territory
with capacity 25 m’/s bad been constructed.

An intake structure located in the power canal allowing for a maximum intake discharge of
234 m*/s to supply a river arms and the floodplain downstream the Dunakiliti weir on Slovak
termitory is completed.

The road on side of the right side dams connecting Bratistava with three villages lying

between power canal and the Danube is under construction.

Assessment of the Need and Urpency of the Structures

The designed flood discharge for the project of Vanant C (Phase 1 and Phase 2 of
coustruction) is based on 10000-year flood occurrence, risk of occurrence of such flood is
0.01 % within a year. For the construction period, usually larger nisk is accepted. The
flooding risk of stopping the work depends on the season period during which the work wiil
be stopped and the level of finalization of structures. Stopping the work in summer period
needs higher finalization or the risk is much higher. Although not directly related to the
works of Variant C, the most flood endangered reach of the Danube in the area of
Gabceikovo - Nagymaros system of water works is the [efi-hand side between Palkovicovoe
{Sap rkm i811) and Medvedov (Medve rkm 1806) due to extensive siltation and lack of
dredging (problem of erosion upstream of Palkovicovo when dredging without of decrease of
flow velocities, see solution in common project of Gabeikovo - Nagymaros). ;

The Gabcikovo complex can regulate the discharge between 80 m’/s (discharge for
navigation and ship locks) and 5200 m’/s which is the maximal discharge in power canal.
Upon completion the weirs of the Phase 1 of Variant C can regulate discharges between 0
and 6100 m’/s. After completion of Phase 2 of Variant C, the full complex of structures can
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provide comprehensive possibilities for regulating the discharges, both in low flow angd
flood situations.

Reversibility of Variant C

In principle, the Vanant € could be reversed. The structures, excluding some of the
underground parts like sheet piling and injections, could be removed in theory. The cost of
removing the structures are roughly estimated to at least 30 % of the (nowadays)
construction costs. There will be negative environmental effects during the demolition of the
structures and the deposition of the waste materials. It is therefore relevant to evaluate under
which circumstances the Vanaant C structures could have ounly insignificant and very local
hydraulic effect if they are ot fully removed. Such “functional reversibility” is possible for a
scenario like:

« [If the Dunakiliti weir on Hungarian territory is being operated according to the original
plaus, the gates in the Vanant C structures can be kept fully open and will not have any
sigmificant effect. However, in this case it should be evaluated, whether it is desirable to
maintain the niverside forest on the Hungarian side for the 7 km reach between the two
structures by not using the area as a full reservoir. In such case it may be necessary to
operate both sets of structures.

o [f the Dagube closure is removed and the "whole” discharge is routed back to the Danube.

States and Trends in the Area

In general, large monitoring programs are carried out and large data bases ¢xist for both
the Slovak and Hungarian areas.

Before the 18th century, the Dagube split downstream of Bratislava. Near Bratislava it was
partly a braided niver with many small islands as a result of progressive sedimeuntation where
the Danube entered into the plain. It was a meandering river system. Large changes occurred
in 19th century, when the first regulation works started. Within several decades of instability
and retrogressive erosion of other meanders, the system changed into braided river. With the
past endikements, the original zonation in vegetation towards higher grounds and associated
forests was largely ‘diked’ out of the natural system. Most of the higher, uo longer flooded
soils, were converted into agricultural lands. These river regulation works led 1o deliberate
and natural cutting off and bundling of river branches into one main, straightened and
heavily fortified channel for navigation. The cut off branches are ouly activated at higher
discharges.

Within the river branches many small weirs and dams were build, so most of them behave
like cascade systems at low discharge. Some are continuously overflowing ﬂ_ﬁhiic others may
have dried and some sections are with stagnant water depending upon ground water level.

The main river channel has been significantly lowered due to erosion caused by a
combination of several factors. In some places the river bed has been lowered more than two
meters, leading to lowering of ground water levels, drying out part of river branches and less
flushing of most river branches. The lowering of the riverbed during the past 30 years bas
been particularly larger between Bratislava and Rajka (1.5 m). The quaumy of suspended aand
bed load ong the Danube under Bratislava shows a decreasing trend.



The quality of the Danube water can be categorized as Ist class regarding to the majority of
componeats, 2u§ class with regard to orthophosphate, nitrite, BOD, pH and 3rd class with
regard to bactena and some heavily degradable substances such as hydrocarbons. Parameters
for oxygen contents and organic carbon show slightly improving trend, while deteriorating
trend exists for nitnte and some heavily degradable materials. Surface water quality is well
suited for river bank infiltration which is the major source of water supply along the
Danube between Bratislava and Budapest.

The water quality of the side branches differs from that of the main Danube channel due
the lower velocities and periods and places with stagnant water. This negative trend has
been observed with high pH, high organic matter and low oxygen contents,

Ground water regime 1s to large extent determined by the permeability of the main river
channel and the variations in river water level. Between Bratislava asnd Komarmno 10 - 20
m’fs of water infiltrates oo Slovakian side and 8 - 9 m’/s on the Hungarian side. Due to a
very large permeability of aquifer, the ground water flow velocities are very high (i - 3
m/day). The depth of ground water shows a trend of decrease around 2 m ncar Bratislava
to about zero at Komarno in the last 30 years. This decrease is due to erosion of the river
bed. An important feature is the large ground water level fluctuation.

Tbe ground water quality in the area dominated by the infiltration from the Danube is
generally in a good state. The quality abstracted from the wells located close to the Danube
is generally excellent. For the areas further away from niver, where the ground water
infiltrated partly in agricultural and industrial areas, there are some problems with ground
water pollution.

The ongeing pre-dam trend with lowering of the Danube water level, changes in the
character of the flood peaks, endikements, cutting off the side branches upstream agd
fortification of the main channel has stressed the biotic communities substantially during
the last decades. As a result of past ground water decrease, some areas of soft alluvial
forests have been turned into hard alluvial forest. The latter was often cultivated with poplar
and white willow. Furthermore it was estimated that approximately 200 ha of the originally
more than 2000 ha are oot alluvial forest any longer. In addition, forestry has replaced many
natural forests by plantations, where alien, introduced cultivars of poplar have been used.
Due to anthropogene effects the structure aud dynamics was coosiderably disturbed and

made the invasion of Solidago, Aster and Impatiens species possible.

Compared to other reaches of the Danube buman impacts have until now not been as large as
elsewhere. As the original type of alluvial forest almost completely disappeared from

Europe, the significance of Szigetkdz from the point of view of conserving Europe's natural
heritage is of outstanding importance. Similar situation is on the Slovak side in inundation
between Dobrohost and Palkovicovo.

However, partly due to the decrease in ground water tables during the past decades it has
been necessary to make artificial irrigation for the agriculture. However, anificial irrigation
bas its disadvantages as compared 10 the natural situation, because the downward water flux
causes a considerable leakage of nitrates and chemicals used in agricuiture.

Negative influence of ground water decrease can be still seen in areas close to Bratislava.
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Immediate Impacts of Bamming the Danube

After the closure of the Danube, the major part of discharge has beeu diverted to hydropower
station. The reduced discharges have led to significant decrease in river water tables, 2 - 3
meters according 1o Hungarian measurements. Most of the river arms had no flows at the
time just before the closure of the Danube due to low flow season. However, many of them
are open at their downstream counections to the maig river and had therefore stagnant water

due to backwater effects. [n all cases the water levels of the river arms has been negatively
affected.

The discharge in the Mosoni Danube in Hungary has increased.

The following three factors have had some immediate impacts on ground water regime:

e increase in ground water levels in areas near the reservoir, positive effect

¢ decrease of ground water levels in areas pear the river downstream the closure, negative
effect

¢ higher discharge and water levels in the Mosoni Danube and increase in ground water
levels iz pearby areas, positive effect. )

These effects are spreading to larger areas with time, and in some areas are superimposed
and to some degree counterbalancing each other. This is the case in upper part of Szigetkoz
downstream from Raika. In some villages in dug wells of limited depth (less than 2 m below
ground water level) the drop in ground water level resulted in drying out of some wells. In
areas where the ground water abstraction is done from deeper wells, including the bank
filtration schemes, no immediate effects on ground water avatlability have occurred.

Analyses of ground water quality have not indicated so far any impact.

Closure of the Dapube has influenced the Danube seriously. There is reduction of discharge
for a reach of about 40 km to an extreme low level. This causes a huge immediate damage
to all water organisms, especially those living in the side branches. If the situation will
continue until the beginning of the vegetation period, most of the fauna and flora depending
on floodplain ecosystem condition will be heavily damaged and may have resulted o the loss
of essential portions of populations and thus in reduction of genetic diversity and thus
adaptability. (To lower the immediate effects, some measures are in progress, e.g. putting the
discharge into river branches and increasing the water level in the Danube.)

Upstream the dam the river chaoges to an impounded lake with significantly smaller flow
velocities. Thus, the river system will change on this reach its character, there will be loss
of reophil organisms.

Construction of dam interrupted migration of fish and many species of water insects, so they
cannot reach their reproduction zoues upstream. ;

Hydrological conditions for agriculture and forestry have changed (mostly neutral and
positive changes).

The new chaanel and locks represent an improvement of the navigation. On the Danube
downstream the closure, navigation except small vessels has become impossible. Thus
Huogary has lost 40 km of internationai navigation route.
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Vanaat C created changes in landscape character upstream the dam as well as downstream.
As a substitute the lake (through-Mowing reservoir) has been created as a new element in
the landscape.

2.2.3. Possible Remcdial Measures Propesed by Working Group

The construction of Variant C causes large impact on the environment. Working Gi'oup
describes a list of possible measures ranging from substantial changes of Variant C to small
additional measures.

Division of this chapter is generally divided in the area of reservoir and the area

downstream from reservoir. Some other possible measures are mentioned in addition.

Restoration the Floodplain inside of Reservoir Area

Between the left and right side dikes floodplain ecosystems could be restored to a pre-dam
conditions to a great extent between Bratislava and Rajka, by removing the closure of the
Danube. In addition, suitable measures can be taken to allow navigation through the
navigation canal and to stop the erosion in the Danube, This statement is according to the
Londen Agreed Minutes with the proclamation of 95 % of discharge into the original river
bed. Technically it is not possible to remove closure and to allow navigation through the
navigation canal. For division of water i1s always necessary some structure on the Danube
and 1t 1s pecessary to nse water level at the entrance of the navigation canal at least to
128.5 m asl. '

Remedial Measures for Floodplain downstream Reservoir

It has to be the aim to restore the dynamics of water and substrate to the conditions
similar the natural conditions. This implies the splitting of the Danube discharge to
navigation canal and the Danube. This can be done by managing discharge that way, that
the typical water level hydrograph with {lood periods and periods with low water level is
achieved. In the report it is added that this can be achieved perhaps in the average at 2
slight level. Using all management possibilities it 1s possible to achieve better conditions, or
conditions similar not only to the pre<dam conditions, but conditions few decades before
pre-dam conditions. Management tools are:

e division of discharge

underwater weirs or other small structures

management of intake structures by Dobrohast and at Dunakiliti

measures inside of inundation
interconnection the Danube and river branch system.

There exists a technical help for starting natural processes. During the last decades the
channel system (the Danube and river branches) was changed to a quite unnatural stage. The
Danube discharge nearly as high as in the pre-dam conditions would not be sufficient to
irnprove the ecological situation corpared to October 1992. Measures could be taken to
reduce river sole erosion and to start natural processes.
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shauow underwater weirs in the main channel situated in front of river branches could
increase the water level and ensure that the ground water table will not be lowered.

Re;m_w'mg the th_resholds between the main channel and the side branches will then enable
splitting up the discharge so that the flow velocity and the pulling power will reduce.

Removing the fortifications from the banks of the main channe!l will allow the river to
saturate its bed [oad deficiency by lateral erosion.

All these measures together will initiate natural processes that guarantee 2 sufficient
ground water recharge, a high diversity of ecosystems and 2 reduction of river sole erosion.
These statements of the Working Group are very important. The Working Group sees in the
lateral erosion positive influence in opposite to the Hupgarian specialists. They included as
negative effect that some parallel training structures and other river training works have siid
inte Danube. The Working Group explicitly expresses that the Danube discharge nearly as
bigh as 1o the pre-dam conditions (this means the well known 95 %) would not be sufficient
to improve the ecological situation in comparison to October 1992. In Executive Summary
page iv is clearly stated that "In the past, the measures taken for the navigation
constrained the possibilities for the development of the Danube and the floodplain area.
Assuming the navigation will no longer use the main river sver a length of 40 km a unique
situation has arisen. Supported by technical measures the river and the floodplain can
develop more naturally™.

If the priorities will be not given to starting natural processes, but rather to guarantee
sufficient ground water levels and/or continuous water supply to side branches (the well
known 95 %), technical supply method as small inlets/outlets could be pointed out.

To avoid the bed erosion dowustream the dam, dredged gravel from the reservoir can be
added. After completion of Phase 2, the spillway weir can help to manage
erosion/sedimentation problems.

To reduce river sole erosion it is possible to build belts of concrete and fortify river bed in
reaches, where sole erosion is observed.

Other Remedial Measures

Other remedial measures are mentioned as:

o fish passes

¢ shape measures 1D reservoir

« optimizing floodplain habitats

e prevention of negative impacts on infiltration of water in aquifer. ’

At some places the mentioned measures have been realized. There are the shape measures
by Cunovo sad Rusovce, hydraulic structures in reservoir, velocity ensure in reservor,
discharge from power canal ianto inundation, some fish passes and the others.
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2.2.4. Various Water Management Scenarios

Summary of impacts for different scenarios is included in Appendix [ of the Working Group
Report.

Scenano A: 95 % of average discharge to the Danube

Scenario B: Main part of water to Gabcikovo .

Scenario C: According to water levels and discharges planged by the Slovak Commission for
Environment :

Scenario D: Danube redirected to the former bed

Scepario E: Step by step solution

Scenario A means that 95 % of water should flow into the Danube and some water into
power canal for pavigation.

Scenario D means pre-dam condition and progress of pre-dam development. This scenario is
long-term negative and is taken as the basis for comparison of otber scenarios, therefore all
items io Appendix [ for Scenario D have value of zero.

Scenario B meags scenano without remedial measures and with minimal discharge iato
Danube.

Scenario € means scenario with remedy measures and ensure of water levels analogue (o
discharges presented by the Slovak Commission for Environment.

Scenarie E is step by step solution proposed by CEC experts.

It is interesting to compare pluses and minuses in the Table in Appendix I. It seams, that the
best solution is the Variant C with Scenanio C. (Scenaric D is not using the Variant C and
Scenarioc A is using the Variant C only for navigation and not for hydropower production.)

From the Table in Appendix [ of the Working Group Report it can be read that from
Scenario C it is expected progressive changes in water level developments, regime of
fluctuation similar to pre-dam counditions, lowering of water velocities in the Danube, proper
development of floodplain dynamics, positive impact on the Mosoni Daoube, positive impact
ou sedimentation io Bratislava (stopping the erosion and starting the sedimentation), negative
effect of sedimentation in reservoir {fine sediments), progressive better situation by
Palkovicovo (Sap), unknown changes of water quality in reservoir, but probably better in the
Danube, generally progressive better ground water regime near reservoir, within floodplain
and on area behind floodplain, no changes in ground water quality, better condition for

" agriculture near reservoir and no changes downstream and for floodplain forestry, improving
navigation in navigation canal, reduction of navigation in the Danube (for small vessels),
production of hydropower.

It is interesting to compare this impact assessment with real situation. Ground water regime
has improved all over the area on the Slovak side. On Hungarian temritory has improved
close to the Mosoni Danube and under the Cunovo and Rajka. Negative impacts are 10 be
seen in inundation. This is because the intake structure in Dunakiliti on Hungarian terntory
has not been put into operation and because small underwater weirs have not been
copstructed. Ground water quality is generally without changes, with slightly improvement at
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water work Rusovece - Ostrovae Lucky. There is mmprovement by water supply of Maly
Danube and irngation canals and general improvements for agriculture and forestry,
especially dowostream from Bratislava. Surface water quality is still not evaluated, but there
are no significant changes. Effect of sedimentation is still not measurable. Erosion under
Bratislava has stopped. There is improvement by navigation and by entrance into the
Bratislava harbor. Some other aspects are just under evaluation and an additional monit

_ oring
supported by CEC 1s before starting.

2.2.5. Explanation

The whole report is influenced by the London Agreed Minutes. In spite of this, in the whole
report there is no once used the word “catastrophe” or "ecological catastrophe'. [n the
opposite, there is stated long-term negative development of the area from various points of
view, there is defined the pre-dam situation in inundation area and the river branches. There
1s description of various scenarics, influenced mainly by London Agreed Minutes, with the
more or less proper and realistic evaluation in Appendix I. This part of report was signed by
all members of Working Group including Hungariag and Czechoslovak experts..

In Chapter 9 in the report [B] there is recommendation of the CEC group of experts. This
recommendation 1s not signed by Hunganan and Czechoslovak experts. Czechoslovak expert
denied to sign the recommendation because of using the London Agreed Minutes as a basis
for water management and not menticning the treaty on construction and operation of
Gabcikovo - Nagymaros water works. Except this, according to the situation of the location,
the Czechoslovak stde was aware ou got realistic technical possibilities to fulfill this
proposal. Because of denying of Hungarian side to realize underwater weirs and got signing
the recommendation, we were aware of possibility of repetition of the "case story” of
London by confirmation of putting 95 % of water in the former river bed. This means that
the first phase, Scenario A, would be prolonged by not constructing underwater weirs
probably into infinity as a status quo for the International Court of Justice.

The evaluation of this report was the meeting between the CSFR, Hungary and EC on
Gabcikovo - Nagymaros Project beld io the Brussels on 27 November 1992, All participants
agreed that the Working Group of independent experts (November ¢ - 23, 1992} has prepared
the report of high quality (see Agreed Minutes of the meeting given in Appendix). In the
Agreed Minutes there is no remark on maintaining of 95 % of discharge into the old

Danube, there is no requirement to stop the work and no definition of catastrophe is used.
The result of the meeting was the proposal to submit the dispute to the Interpational Court of
Justice.

2.3. FIELD INSPECTION AT THE GABCIKOVO CONSTRUCTION SITE
(May 24, 1993)

In order to provide an update of the situation, described in the working group report of _

November 23, 1992 [B}, a field inspection was carried out according 1o the scope of work in

the Terms of References of the Commission of the European Community, as follows:

1. Describe the ongoing construction activities (scope and time schedule) in the re:gion and
assess preliminary the aim and objectives of these activities in terms of protection of the
environmental and ecological resources.
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2. Assess lh‘e current discharge and establish the discharge in the last three months. Identify,
if any, discrepancies in the discharge data provided by the Hungarian and Slovak sides.

3. Preliminary gssessmeat of the eanvironmental/ecological consequences (including the impact
oo ground water quality and level) of the deviation of the Danube since October 1692.

The ipspection team was composed of two expents:

¢ Mr. Jao M. var Geest, Director DHV Enviroament and Infrastructure, The Netherlands
(team leader) _

o Mr. Johann Schreiner, Director, Norddeutsche Naturschutzakademie, Germany

2.3.1. Main Results of the Field Inspection

In the report there is described the status of ongoing work io comparison to previous field
inspections.

On the Slovakian flood plain area the remedial measures have nearly all been carried out
according to the design of onginal project. Dams, weirs and spillways have been constructed
and the branches filled with running water.

On the Hungarian flood plain area the digging of a water inlet canal has just started. Due
to uncertainties caused by vague aims and objectives there are no clear plans. A closure of
the Danube near Dunakiliti in order to set up the water level and to use the water intake
structure of the Dunakiliti works, is a point of discussion.

In terms of protection of environmental and ecological resources the aims and objectives of

these works are assessed by the inspection team zas follows:

o [t is not necessary to complete the construction works ou the inundation werr.

o [f more water should be directed to the old Danube bed, it is necessary to strengthen the
tail protection of the inundation weir or at least behind a number of openings of the
weir. It is also necessary to protect part of the banks of the newly created winter-bed and
of the newly created summer-bed. It is not the Slovakian government's objective to
prepare the river bed for daily use. It is possible to carry out these works io a few
months.

« Under the present circumstances it is very useful to complete the works in the Slovakian
floodplain. The branches are filled with running water. However not all structures aliow
migration of species of fauna.

o It is urgent to build irrigation works in the Hungarian floodplain. It is also urgent to
build dams or underwater weirs in the Danube ia order to increase the Danube water
level in front of the intake structure belonging to the Dunakiliti complex.

+ Opening of the road in August this year serves neither any environmental nor any
ecological aim, but it is urgent from a human point of view.

One structure of the Phase 2 works is a spillway with a sill level which is the same as the
river bed level and a high discharge capacity.

This spillway makes bed-load transport pessible and makes it possible to cause floods in
the old Danube area. These two possibilities are very important from the ecological potat of
view.
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Preliminary assessment of the environmental and ecological consequences of the deviation of
the Dagube since October (992 have been done.

2.4. WORKING GROUP OF MONITORING AND WATER MANAGEMENT EXPERTS
FOR THE GABCIKOVQO SYSTEM OF LOCKS (September 8, 1993 - December 1
1993) ’

Based ou negotiation among EC representative and the State secretary of the Hungary
Republic and the Slovak Republic, "Establishment of a Group of Monitoring and Water
Management Experts for the Gabcikovo System of Locks” had been realized on 26 August
1993. The goal of the establishment of this Group of Experts is expressed in the
Commuaiqué from the First Meeting held on 8 - 9 September 1993 in Bratislava (see in
Appendix).

The Working Group was composed of the following five experts:

CEC: " Prof. Johann Schreiner (primus inter pares), Director, Norddeutsche
Naturschutzakademie, Germany

Mr. Jan M. van Geest, Director, DHV Environment and Infrastructure, The
Netheriands

Mr. Jens Chrnistian Refsgaard, Chief Hydrologist, Danish Hydraulic Institute,
Denmark

Slovakia: Prof. Dr. Igor Mucha, Facuity of Natural Science, Comenius University,
Bratislava

Hungary: Prof. Dr. Gabor Vida, Head of Department of Genetics, EStvés L. University,
Budapest

The Group of Experts submitted two reports:

¢ Commission of the Europeat Communities, Republic of Hungary, Slovak Republic.
Working Group of Monitoring and Water Maaagement Experts for Gabcikovo System of
Locks. DATA REPORT - Assessment of Impacts of Gabcikove Project and
Recommendations for Strengthening of Monitoring System, Budapest, November 2,
1993.

¢ Commission of the European Communities, Republic of Hungary, Slovak Republic.
Working Group of Monitoring and Water Management Expents for Gabcikovo System of
Locks. REPORT ON TEMPORARY WATER MANAGEMENT REGIME, Bratislava,
December 1, 1993.

In Appendix D of the second report in separate volume is the “Scenario submitted by the
Slovak Expert” entitled: REPORT ON TEMPORARY WATER MANAGEMENT
REGIME, INDEPENDENT SCENARIO, elaborated by Univ. Prof. Igor Mucha on bebalf
of Slovak Republic, Bratislava, November 28, 1993.
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‘ 2.4.1. Review of the Main Impact Assessment

“Io the past, the measures taken for the navigation constrained the possibilities for the
development of the Danube and the {loodplain area. Assuming the navigation will mo longer
use the main niver over a length of 40 km a unique situation has arisen. Supported by
technical measures the river and the floodplain can develop more naturally” {report [BlL, p.
iv). Thts unique situation does not exist on auy other Danubian hydropower work, because
the Danube was "canalized" by fortified banks in all other hydropower construction sites.

Discharge

"Evidently, there is no significant long term trend in the Danube discharge™ {report [E], p.
5) at Bratislava for the last 40 years. “Historical discharge data from the Little Danube show
a clear decreasing trend from the mid 1970's to 1992. This is a result of a general decrease
in Danube water level at Bratislava® (report [E], p. 5). "At Mosoni Danube historical
discharge data exist from the mid 1980's onwards” (report [E], p. §). Data are not included in
Data Report (report [E]). According to our knowledge, discharge from the mid 1980's
cowards at Rajka had been only occasional during high discharge in Danube.

Due 10 putting Gabcikovo hydropower station into the operation “In the Old Danube the
discharge has in 1993 been reduced to in average about 400 m’/s correspending to about 2¢
% as compared to the pre-dam conditions” (report [E}, p. i). This discharge is higher than
originaily projected discharge (50 m’/s) according to the Treaty 1977. This means that only :
72.5 % from discharge in Bratislava was used for hydropower production (report (E), p. 9), i
which is less than oo other hydropower plants on the river Danube and the river Rbine. "As
au effect of the project the discharges in the Little Danube and the Mosoni Danube have
been increased by 10 - 20 m'/s, so that Mosoni Danube now permanently carries
discharge" (report [E], p. 56). '

Surface Water [ evel

“Lvidently, there is a significantly decreasing long term trend in the Danube water levels at
Bratislava of gbout 1.5 m for the last 40 years” (report {E], p. 14). This tread is clear from
Bratistava until Dugaremete.

"At Bratislava the water levels during low flow periods have increased by 1 - 2 m as
compared to pre-dam conditions, i.e. to a level corresponding to the situation 40 years ago"
(report [E), p. ii). This has solved the problems with river bed erosion at Bratisiava and has
ensured the ship entrance into the Bratislava harbor during the whole year around. This h}as
ensured the higher discharge into the Little Danube aud the permanent discharge of 20 m'/s
ioto the Mosoai Danube on Hungarian territory.

“Ia the upstream part of the Old Danube the 1993 water levels have been reduced by 2- 4 m
as compared to pre-dam conditions, and have thus reached a level 2 m below the lowest
ever recorded values" (report [E], p. ii). "Scenario 3 consists in construction of some
underwater weirs for increasing the water ievel in the Old Danube and for enabling
intercongection between the main river and the branch system. Construction of underwater
weirs is possible along with any discharge regime” (report {GJ, p. 48). "In addition, the
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characteristic natural dynamics of the water tevel fluctuation have been changed (reduced)

significantly” {report {E], p. ii}. "This could be influenced by implementation of improved

operational rules for day-to-day water management” (report [G], p. 37).

Surface Water Quality

"Due to high oxygen content, low organic carbon contents and very small quantities of fige
grained sediments the surface water quality is generally well suited for river bank
infiltration, which is the major source of water supply along the Danube between Bratislava
and Budapest. With exception of November - December 1992, when sudden changes of
regime and a bigh flood event occurred, no significant changes in surface water quality
parameters as compared to pre-dam conditions can be detected after damming the
Danube" (report [E], p. 23).

Inundation Area

"The water quality of the side branches differs from that of the main Dagube channel due to
the much lower velocity and periods and places with stagnant water. In dryer years a
negative trend has been observed with high pH, high organic matter and low oxygen
contents” {report [E], p. 23). “"Until about 30 years ago the side branches carried a
substantial part of the total discharge. In the following years the connection between the
nver branches and the main river were closed in order 1o ensure high water depths for
navigation. This resuited in a pre-dam situation with total lack of connection about half the
year and full connection only about 20 days per year” (report [G], p. 17). "The pre-dam
situation on the Hunganan side was similar to the pre-dam situation on the Slovak side"
(report [G], p. 19).

[n order to remedy situaticn after damming the Dagube and the processes described above,

"Slovakia bas implemented a project with the following key elements:

» [Intake of water at an intake structure in the power canal, at Dobrohost. Through a new
canal this water is diverted into one of the niver branches.

e Construction of a number of hydraulic structures in the side channels.”

Using this “it is possible to regulate the intake of water from 0 to 140 m’/s (234 m*/s whea
the structure is completed)” {report {Gl, p. 17). (see report [G], p. 17 for details). “The
system was taken into operation at the end of April 1993, and the discharge has since then
varied between 10 and 70 m’/s” {report [G], p. 7).

"According to the experience from supplying discharge to the Slovakian branches after
May 1993, 70 m’/s was apparently sufficient to clean the river bottom from mud at so many
places that a very significant infiltration to the ground water system started.
Correspondingly, such condition will be sufficient for biocenosis” (report {G], p- 27). As a
result of the continuous discharge the water quality in side branches has improved.

"As a result of river regulation during the past 30 years merely a limited aumber of side
branches succeeded in preserving virtual connection with Danube. Thus the prg-dam
condition Hungarian side was similar to the pre-dam situation oo the Slovak sxde.'Aﬁer
damming the Danube the connection between the Danube and the side channes disappeared”
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~{report [G], p. 19). “The water supply to the branch system on the Hungarian side presently
comes from the outlet structure at Cunovo reservoir (22 m'/s) and the right side seepage
canal (3 m’/s)". The originaily projected and ready made outlet structure at Dunakiliti is ot
used for water supply. "Unlike on the Slovak side the velocities have not been high eaough
to remove the fine bed material ..." (report [G], p. 21) because of not sufficient water supply.
Thus, the higher discharge of the branch system on the Hungarian side could improve the
state to the better level as before the damming the Danube.

Sediment Transport and Sedimentation/Erosion

"The maiu cbaunel has been significantly lowered due to erosion caused by a combination of
several man made factors” (report [E], p. 24). “In some places the river bed has beeg
lowered more than 1wo meters since the 19607, leading to lower ground water levels,
occasional drying out of river branches and less flushing of most river branches” {report [E],
p. 25).

"Most of the transported material of the river has already settied upstream in the reservoir®
(report [E], p. 25). "For quantitative analysis few data exist enabling some tentative but no
firm conclisions regarding the impacts due to the Gabcikovo Project”. "No major net erosion
and sedimentation in the Old Danube" will occur. "During some events sedimentation of
fine material will take place. This fine material may be washed away during flood events"
(report [G], p. 30, scenario - continuation of the present situation).

Because of measures realized on Slovakian territory "The river bed in the main branches on
the Slovakian side will continue to be free from mud, so that good infiltration conditions
exist” (report [G], p. 30).

“The river bed in the main branches on the Hungarian side will continue to be clogged with
fine material/mud aud prevent significant infiltration to the ground water system™ (report
[G], p. 31) until similar measures {as on the Slovak side) will not be realized. Such measures
have been onginally projected.

Ground Watér Level

The trend over the past 30 years points out that “the ground water levels have decreased
ranging from about 2 meters around Bratislava to about zero at Komarno. This decrease is
due to erosion of the river bed” {report [E}, p. 28).

“From the most recent map it is noticed that the ground water levels on all the Slovakian
territory have increased or have not been afTected. The increase have mainly occurred in
the upstresm area close to the reservoir, Le. in the area which has been most negatively
affected by the long term trend of decreasing ground water levels” (report’[E], p. 34). "It
appears that the ground water levels in Hungary have also increased close to the reservon.
In the middle of Szigetkdz between Dunakiliti and Asvanyraro the ground water levels have
decreased in areas close to the Danube" (report (E}, p. 34).

Nevertheless in our opinion, the Monitoring and Data Report proved sufficiently that the
ground water level on the Hungarian territory can be still improved to the better level as

65.

299




before damming up the Danube and i.e. by filling the branch system with water, similarly as
it was done on the Slovak side.

Ground Water Quality

“lo general no ground water quality changes can be identified zfler the dammiog the
Danube. According to the Huugarian Data Repon, no significant changes have been detected
iu the ground water quality” (report {E], p. 40).

Flora and Fauna

"It cap be estimated that forestry and agriculture together with regulation measures in the
Danube and construction of dikes have caused changes in flora and fauna in former times
but the data base does not allow to analyze the long term trends for most of the taxa. On the
other hand in some cases it provides a good basis for analyzing the trend i the past and for
monitoring the development 1n the future” (report [EJ, p. 45).

For pre-dam conditions “long-term analysis with a good data base cau be dope with fish
species. From 56 native fish species 4 are now extinct, 13 species were introduced by man®
(report [E}, p. 45).

Apriculture

"Due to the general decline of the ground water table in large parts of the area during the
past 40 years the conditions for capillary water supply to the root zone have decreased and
the imgation water requirements have increased correspondingly” (tepont {E}, p. 47).

“Due to the increase of ground water tables in large parts of the Slovakian area the
conditions have improved. According to an estimate the requirements for irrigation from
external sources is expected to decrease by about 25 % as compared to the pre-dam
conditions” {report [E], p. 47}

Forestry

"As a result of the changes in ground water levels the foresiry has been positively
influenced in Slovakia and negatively in Hungary" (report [E], p. iii).

Electricity Production

“The Gabcikovo hydropower plant has produced 150 - 200 GWh/mounth 1o 1993. Thi_s
corresponds to about 10 % of Siovakian’s electricity consumption* (report {E], p. ).
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Navigation

“The international navigation through the ship locks at Gabcikovo has functioned since its
opening on 9 November 1992" (report [E], p. 55). This is surely an improvement of
navigation and a positive impact from the point of view of development in the mundatlon
area, decreasing the fuel consumption and exhales.

2.4.2. Review of the Scenarios

In the REPORT ON TEMPORARY WATER MANAGEMENT REGIME {G] five scenarios
with different charactenstics on discharge regime and remedial measures have been
elaborated. All the five discharge regimes are dynamic and characterized by the below
average velues. The five scenarios and their most important impacts cao be summarized as
follows:

Scenario 0: November 1993 Situation
« Old Danube: 400 m’/s

*« Slovakian side branches: 40 m%/s

« Hungariao side branches: 10 m’/s

The key impacts are as also described in the Data Report:

* The environmental conditions on the Hungarian inundation area are bad due to lack of
water.

*+ The flow velocities and water levels in the Old Danube are too low {or providing suitable
living conditions for typical fiora aod fauna.

*+ The lack of connections between the main chanoel and the side branches prevents
migration of wetland species.

Scenario 1: Increased Water Supply to the Hungarian Side Branches

Old Danube: 400 m"/s

Slovakian side branches: 50 m’/s

+ Hungariao side branches: 50 m’/s

1 - 3 floods of more than 3500 m’/s are expected to occur each year in the Old Danube.

»

*

-

The key impacts as compared to Scenaric 0 are:
« [mprovements of the environmental conditions for the Hungariac inundation area.

Scenario 2: Increased Discharge in Main River and in Hungarian Side Branches
« Old Danube: 800 m%/s

s Slovakian side branches: 50 m’/s
* Hungarian side branches: 50 m'/s
« 1 -3 floods of more than 3500 m’/s are expected to occur every year in the Old Danube.

The key impacts as compared to Scenario 1 are:

+ Improvements of the maig river environment 1o a level where species requiring higher
flow velocities {e.g. fish) bave suitable living conditions.
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Scenario 3: Construction of some Underwater Weirs

Scenario 3 is basically ideatical to Scenario 2 except for comstruction of a number of
underwater weirs.

The key impacts as compared to Scenario 2 are:
* Thg connections between the main channel and the side branches on both sides are
maintained or even improved as compared to pre<dam conditions.

» For discharge not exceeding 1000 m’/s the flow velocities in the Old Danube are not
sufficient for maintaining the typical flora and fauna.

Scenario 4: Full Capacity of Variant C Structures Used for Water Supply of the Main

River and the Branches
In Scenario 4 as much water as techanically possible will be diverted into the Old Danube and

the side channels. However, this will technically not be possible until after the summer of
1996.

2.4.3. Review of some Recommendations and Assumptions

"None of the described scenarios can be recommended without modifications. Therefore the
three EC members of the Working Group will recommend a combination of elements from

different Scenarios”. "In addition to the environmental aspects also economical aspects
should be considered" (p. iii).

"Scenario 3 consists 1n construction of some underwater weirs for increasing the water level
in the Old Danube and for enabling interconnection between the main river and the branch
system. Construction of underwater weirs is possible along with any discharge regime” (p.
48). “Water level fluctuation could be influenced by implementation of improved operational
rules for day-to-day water management® (p. 37). "A discharge of 33500 m’/s twice per vear
will be enough to clean the river bed sufficiently for fine material deposited during low
discharge conditions and to spread this material in the whole inundation area" (p. 25).

“To provide sufficient living conditions for typical fish species living in the Danube under
pre-dam conditions a pattern of different flow velocities in the river bed is necessary. Flow
velocities near the river bottom of at least 0.6 m/s must occur at several places all over the
year”" (p. 26). This is according to the study in the Austrian part of Danube. Quotation {rom
the mentioned study (G. Zauner, 1991, Vergleichende Untersuchungen zur Ekologie der dre:
Donauperciden Schratzer, Zingel und Streber in gestauten und upgestauten Donauabschaoitten,
Diplomarbeit, Universitét fir Bodenkultur, Wien). “Unter 35 cm/s (7 ¢m Gber Grund) konate
kein einziger Streber nachgewiesen werden. Ilber 65 cnv/s liess sich wiederum kein Streber
mehr nachweisen®.

[a the inundation areas “a variation of the water level within 2 m will be enough to ensure
the dynamic character including the flooding according to the pattern in pre:dam conditions”
(p. 26). "Until about 30 years ago, the side branches carried a substantial part of the total
discharge” (p. 17). At the Slovak side “it is possible to regulate the intake of water from 0 to
at present 140 m’/s" (p. 17), which is easuring the necessary variation of the water level.
This "“according to the experience from supplying discharges to the Slovakian branches after
May 1993, 70 m’/s corresponding to a typical flow velocity in the main side channels of 0.1
- 0.3 m/s (cross-sectional average values) was apparently sufficient to clean the river bottom
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from mud at so many places that a very significant infiltration to ground water system
started” (p. 27). This is much better than in the pre-dam conditions.

"To ensure ecological conditions which are as good as pre-dam conditions migration of
wetland species between the main river and the side branches should be possible all over
year in both directions. Migration can be made possible either through fish passes or through
direct flows between the main river and the side branches during some periods” (p. 28).
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3. COMMENTS TO THE WWF STATEMENTS ON THE EC EXPERTS!
REPORTS '

Note: the text wntten in ifalic is the quotation from the WWF paper
"A New Solution for the Danube" [5}].

b dh
Introduction
WWF has been actively engaged in the Gabcikove case since 1986. Several experts reported
on the most important aspects of Gabcikovo. In January {993, WWF submitted a joint NGO
paper to the EC recommending much needed studies necessary to get a comprehensive
overview of the benefits and negalive impacts of the hydroengineering project on ecology, the
economy, national/international law and on the social situation of the people affected.

The first Czechoslovak attempt 1o involve the EC and Hungarian experts into the
optimizaticu of water regime dates back to September 6, 1990 when the Czechosiovak
plenipotentiary for construction and operation of the hydropower system Gabcikovo -
Nagymaros submitted this proposal during negotiations with his Hungarian colleague. On 26
October 1990, the plenipotentiary sent a draft agreement on joint Czechoslovak and
Hungarian co-operation on the EC PHARE program (see Appendix). Czechoslovakia has
never received positive answer. The above mentioned EC PHARE program entitled
“Danubian Lowland - Ground Water Model: Surface Water aud Ground Water Model of
Danubian Lowland between Bratislava aud Komarno; Ecological Modei of Water Resources
and Management" has been subsequently carried out only on the temtory of Slovakia [2, 3].
Dr. Emil Diester from the WWF was 1nvited to the workshop at the beginning of this
PHARE project, invitation was not accepted.

Working Group of Independent Experts [B] recommended "studies, monitonng and modeling
as a basis for water management in 1993 and for the long term". Monitoring of the effects of
the conditions afler the closure of the Danube by Cunovo has beep carmied out by the Slovak
Center of Monitoring at the Slovak Hydrometeorological {astitute according to the oniginal
international Treaty from 1977 {4] and to the later proposals and projects of monitoring.

o de e e da
The goal of the WWF paper “A NEW SOLUTION FOR THE DANUBE" is:
e 10 give an independent, scientifically based review on the present situation in the Danube
region affected by Gabcikovo
e 1o critically comment on the Reports of the EC Mission and
» 10 give recommendations for the future management of the river.

WWF, having high competence on the Danube and in the Gabcikovo issue, considers it as its '
responsibility to produce this independent statement.

Today, circa 8,000 kectares of interconnected, mostly very valuable floodplain biotopes 'a:zd
the second largest drinking water reservoir in Europe for up to 5 million péople can stift
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be saved. This makes this stretch of river between Bratislava and Gyir unique at Central
and West European scale and an ecological priority area.

it is the objective of our recommendations to prevent the continued, total destruction of
this wetland and to develop a long-term, ecologically sound sotution for the Danube.

Qur aim is to discuss-this WWF paper, its competence in the Gabcikovo issue and to clarify
the WWF accusation of the Slovak Republic. The titles of the following chapters are
identical with the WWF paper chapters.

o e b e e

Brief Review of the recent Gabcikovo “history”
Following WWF's international law study {3}, presented in Bratisiava on 20 October 1992,
this “Variant C" is illegal because it violates the international principies of good
neighbourliness and of equitable utilization of shared resources. Also, Variant C violates
several boundary agreements and does not constitute a legitimate response of CSFR or
Slovakia to an alleged violation of the 1977 Treaty on Gabcikovo - Nagymaros by Hungary.

WWF 1s surely aware, that according to the "Special Agreement for Submission to the
International Court of Justice of the Differences Between the Republic of Hungary and the
Slovak Republic Concerning the Gabcikove - Nagymaros Project” in the Article 2 1s
written:

(1) The Court is requested to decide on the basis of the Treaty and rules and principles of

general international law, as well as such other treaties as the Court may find applicable,

{a) whether the Republic of Hungary was entitled to suspend and subsequently abandon, in
1989, the works on the Nagymaros Project and on the part of the Gabeikove Project for
which the Treaty attributed responsibility to the Republic of Hungary, :

(b) whether the Czech and Slovak Federal Republic was entitled to-proceed, in November
1991, to the "provisional solution” and to put into operation from October 1592 this
system, described in the Report of the Working Group of Independent Experts of the
Commission of the European Communities, The Republic of Hungary and the Czech and
Slovak Federal Republic dated on 23 November 1992 (Damming up of the Danube at
river kilometer 1851.7 on Czechoslovak territory and resulting comsequences on water
and navigation course}.

To make such judgruents it belongs te the International Court of Justice and not to the
WWEF. This is a clear evidence, that WWF and & group of “independent scientists” is not
independent from the point of differences between the Republic of Hungary and the
Slovak Republic concerning the Gabcikovo - Nagymaros Project.

&k e do b
Afier its diversion, the “Old” river bed received only 10 - 20 % (200 - 400 m’/sgc} of its
water, while the “rest” was countinuously diverted into the turbines of the Gabcikovo power
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plant. The debatabie, one-sided benefit comes in the form of eleciricity production. It involves

numerous negative impacts on the hydrology and ecology of floodplains as well as on the
social situation of local people.

Hydropower plants are in all countries constructed that way, that water is diverted into the
turbines. Gabcikovo uses circa 70 % of water in average for energy production. Water of the
Danube 1s in average used for:

Maly Danube 30 m’/s
Mosouni Danube 25
seepage canals ) 8
seepage iato Danube 30
Groundwater recharge 30
Slovak inundation 40
Hungarian inundation 40 {in preparation)
shiplocks 30
by-pass weir, discharge into the old Danube 400
turbines -electricity production 1392
Long-term average discharge in Bratislava is 2025 m’/s

The debatable, one sided benefits come in the form:

« flood protection between Bratislava and Sap, especially the Hungarian territory
{compare floods and flood territory in 1934 and 1965)

* electricity production {10 - 12 % of the whole consumption in the Slovakia)

¢ less consumption of brown coal, less exhales

* jmprovement in shipping (certainty of dip during the whole year, time saving, saving of
energy, improvement of entrance into Bratislava harbor, exclusion of fords and moving
sandbanks)

« improvement in agriculture, increase of ground water level, decrease of irmgation needed,

less impacts upon ground water

improvement in forestry, higher ground water levels, more typical for floodplain

new recreation possibilities

more water for irmigation

continuous supply of the Mosoni Danube

improved supply of the Maly Danube

water for the river branches, inundation aod the valuable floodplain biotopes, Slovak

territory '

stopping the erosion at Bratislava

decrease of problems of sedimentation downstream Sap ’

s saving the 40 km long stretch of flocdplain ia comparison with other hydropower stations
on the Danube

» no village was abolished

¢ indirectly due to increased revenues

a & 0 o »

L ]

In report [B] the EC Working Group concluded: “In the past, the measures taken for the
navigation constrained the possibilities for the development of the Danube and the
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ﬂoodplai!l area. With the past endikements, especiaily during the last century the original
zonation in vegetation towards higher grounds and associated forests was largely ‘diked' out
of the system. Assuming that the navigation will no longer use the main river over a length
of 40 km, a unique situation has arisen. Initiated by technical measures, the river and the
floodplain area can develop more naturally.”

o oo e o b
In the winter of 1993, the Slovak investor company V¥Vsp (Vodohospodarska Vystavba s.p.)
started 1o build an artificiaf water-input system for the remaining parts of the valuable
floodplain system in Slovakia which was about 1o lotaily dry up. Since the May of 1993, an
inpul structure in the power canal near the villége of Dobrohost has been leading ca. 30
m’ /sec of Gabeikove reservoir water inio a large, sealed canal. This provides a constant
Silling of the interconnected side-arms which are dissected by newly erected or enlarged
lateral dikes (creating 7 “cassettes”).

A water-input system for the floodplaig system in Slovakia and similar system on Huogarian
side bad been planued much earlier than in winter [993. WWF probably does not know that
the water input systern for Hungarian floodplain with capacity of up to 200 m’/s is already
ready and it is a part of the ready made Dunakiliti weir. At nearly the same river kilometer,
the water input system from power canal with maximal capacity of 243 m'/s (to supply the
Slovak floodplain) has been build at the same time (together with the construction of power
canal), it means much earlier than mentioned in WWF article. Both water-inputs are parts of
construction plans. WWF can be sure, that the input system is as large as necessary for
yielding this discharge and canal is sealed only near the intake structure. Remember the
report [G], p. 27 *According to the experience from supplying discharge to the Slovakian
branches after May 1993, 70 m*/s was apparently sufficient to clean the river bottom from
mud at so many places that a very significant infiltration to the ground water system
started."” And WWF is speaking about sealed canal. Discharge into the river branches on the
Slovak side is not constant but permanent with variable similar nature discharge and water
level fluctuation. Discharge and lateral dikes make it possible to inundate the area, if needed.
Similar work has been done on the Hungarian territory, except the fuifilling the river
branches with water vis the ready made water intake structure or prepared other intake places
upwards Dunakiliti weir.

& o e o
Due 1o the ongoing river diversion and the drying up of its entire side-arm system, Hungary
started at the end of July 1993 a similar input of water (10 m’/sec coming from the Cunovo
weir} into its side-arm system.

¥

It is surely not a similar input of water. Water is taken from the Mosoni Danube which is
now supplied with permanent discharge in average more than 20 m’/s through the Mosoni
water-input structure constructed for this purpose at the Cunovo weir. Ready made taput
structure in Dunakiliti weir and openings on the Danube upstream Dunakiliti are aot used, 1t
means that half of the Mosoni Danube water is now used instead of water from the Danube.
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Situation 1o side-arm system iu pre-dam conditions can be described as in report [E} p. 23

“...much lower velocity and periods acd piaces with stagnant water. {o dryef years a negative
trend has been observed...™.

i e e e
in April 1993, WWF published excerpts from the first Slovak groundwater monitoring data
{26 October to 31 December 1992} indicating some organic pollution in several groundwaier
observation wells near the siorage iake ((7). While this first monitoring is too premature
giving sound information about possible changes in the aguifer, WWF’s concerned, scientific
interpretation contradicted the official. very positive interpretation by Slovak authorities.
After this, no more comprehensive information on groundwater monitoring was published or
available, not even to the extent needed for the EC experts (see chapter Comments A).

About this accusation we will discuss later. At this point it is necessary to stress that the
Slovak side had prepared for the EC experts all required data.

On the first formal meeting on 8 - 9 September 1993 in Bratislava, there was present a
database specialist, the head of the Center of Monitoring at the Slovak Hydrometeorological
Institute and be was ready to grant any data. On this meeting the EC experts had asked “The
Slovak and Hungarian experts to collect data and to prepare the agreed data analysis for
the respective territories.” The Slovak side prepared all agreed aud required data and except
this it coufirmed the willingoess immediately to grant any data which are in the monitoring
database and also the data concerning the putting the hydropower plant into operation.

The situation during the work of Working Group we would like to explain by quotations
from the Data Report [E] and from the negotiations on 27 October - 2 November 1993
{Minutes tg [E], p. 1) “the Hungarian Data Report was delayed by a week and did not
contain all the data and analyses agreed upon.”

1o the report on temporary water management regime (report {G], p. 68 - 69) there is 5 times
said that "The three. EC experts and the Slovakian expert recommend that data on:

— surface water levels

- surface water quality

ground water levels

ground water quality

flora end fauna

from the national monitoring networks should be exchanged. The Hungarian expert in
theory agrees to exchange all relevant environmental data. Further agreement is necessary,
however, on the detailed elaboration of this after the political decision has been made on
which TWMR should be implemented.” This confirms that the Hungariar side coasciously
did not grant the data to the EC experts. We suppose that the WWF bad compared the data
granted by the Hungary and Slovekia.

i

We would like to confirm that the Slovak side has beep willing to grant all data from the
National Center of Monitoring to the EC experts. Evaluation of these data in special reports
is carried out regularly.
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Except this, the EC experts had to disposal special measurements prepared in framework of
program PHARE and they had direct access to these data. :

dkdkdd

New Important Facts
River bed erosion
Slovak sources often state that over the last two to three decades the growing river bed
erosion resulted in decreasing levels of surface and groundwater downstream of Bratislava,
causing a serious deterioration of the wetlands and of the drinking water supply. However,
the various origins of these effects were never.really quantified. A Slovak study from June
1991 reveals that the reason for this impact was neither the river regulation measures for
navigation (excavating 3.5 mil. m’ of gravel over 40 years) nor the caiching of river
sediments by the Austrian and Bavarian hydrodams located upstream (the reguiar bedload is
3-400,000 n’fyear). The really outstanding interference was the huge gravel excavation near
Bratislava: in the period of 1976 10 1989, ca. 50 mil. m’ were expioited from the river bed.
Following a WWF estimation, this caused ca. two thirds of the deformaiion and erosion
processes monitored both up- and downstream. This can be observed up o Hainburg
(Austria) and in the floodplains near Gabcikovo. It also threatened the stability of the
bridges in Bratislava and lowered the groundwater table reducing the productivity of several
important drinking water wells near Bratislava.

This leads to the conclusion that the recent overexploitation of the gravel resources near
Bratistava supported the “urgent need” (as claimed by Slovak river engineers) to finisk the
Gabcikove praject. The excavated gravel was used for large-scale industrial constructions
in Bratislava and for the building of the Gabcikovo scheme. Without this activity, the river
bed erosion would be a small problem today.

The EC experts in {B] clearly expressed that “The main channe] has been significantly

lowered due to erosion by a combination of several man-made factors:

s dam construction in Austria in the last decades resulting in a sediment {bed-load)
deficit; E

o excavation of gravel downstream of Bratislava;

» natural erosion due to the very high velocities in the straightened and narrowed
navigation channel;

» prevention of bank erosion due to fortification of river banks."”

Slovak study from June 1951 {1] shows that from 1976 to 1589 48.3 mil. m® and not circa
50 mil. m® were exploited from the river bed. This excavation happened not near Bratisiava,
but between Bratislava and Sturovo, exactly from the rkm 1709.024 downstream from
Sturovo up to rkm 1880.00 at Bratislava. This excavation happened on the stretch of length
171.0 km. In the section from the place of the dammiog the Danube near Cunovo
downstream up to Sap, the excavation from 1976 to 1989 was 3.5 mil m’ of gravel, or
exactly from rkm 1861.74 (near Ostrovne Lucky) downstream up to rkm 1806.95 (near
Medvedov) the excavated volume was 3.74 mil. m’® of gravel. All these data are inciuded in
the report submitted by Slovak side {H]. Siace 1984 the gravel excavation upstream from
Samonin up to Devin had been stopped, except the excavation because of navigation
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{excavation of fords). Average volume of excavated bedicad marerial before 1960 was from
$30000 to 730000 m’® per year.

At th‘e‘ beginning of this century, the riparian states thought to establish safe navigation
conditions at low water level. Series of measures were taken to attempt to achieve this aim:
¢ Closing of river branches so as to direct the flow into one main straightened chanuet

s Fortification of river banks with stoue and concrete works to stop lateral erosion

s Dredging of gravel on the river bottom to prepare navigation route - kinete

¢ Placing regulation dikes {or groynes) to concentrate the flow into the navigation channel
s Dredging of moving sand banks and fords.

Several new ford sections appeared in the Bratislava region with fow navigation depths and
extremely narrow shipping channels - kinete, e.g. at rkm 1868, 1864, 1862 - 1860. In
addition, navigation depths in Bratislava's port decreased rapidly. The port, originally .
designed for navigation depth of 2.5 m was for most of the time without access for larger
vessels. This was an irremediable problem because further excavation would progressively
undermine the docks' entrance threstolds and walls.

We would like to inform the WWF about a few articles published in PERSPEKTIVEN [6 -
9], (see Appendix).

kb
Drinking water supply ,
Numerous informed sources confirmed that, since the summer of 1993, the water works
{drinking water wells} at Samorin reduced their production te two thirds, those at Kalinkovo
stopped altogether. Official sources explain this by claiming a surplus of drinking water
production in other wells upstream, being positively affected by the lifted groundwater due to
the Gabcikovo storage lake.

However, other water experis expected before the filling of the lake, that these wells would
be the first to be potentially affected by a changed groundwater guality due to infiltration of
more polluted Danube water or by enhanced leakage of old waste deposits in the area
tincluding from the refinery Slovrafi}.

Simple look at the map and in the field will ensure the WWF experts that Slovnaft is far
away from the Samorin and Kalinkovo well fields and that between well ficlds and reservoir
with flowing water (ot a lake) there is no old or new waste disposal in the area. Look at the
ground water level equipotential map (Fig. 1.23) will disclose the experts that the situation
around the Slovpaft is after putting Gabcikovo hydropower station into operation much better
than in pre-dam conditions. Kalinkovo well field was created in 1972 as a2 compensation for
the Bratislava's second waterworks. The wells are now situated close to the reservoir and are
therefore monitored very carefully. Water is still used for water supply but after reduction of
water consumption in reduced form. At present the pumping quaatity is continuously 200 I/s.

Samorin well field was enlarged by four wells as a reserve in the case that wells 12
Kalinkovo would got fulfilled the qualitative standards. Development of pumped water
quality in Kalinkovo is still without signs of deterioration. However, the water experts
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expected that Kalinkovo could be affected firstly. Therefore monitoring and special measures

have been performed, including special ground water survey in framework of PHARE
project.

WWF is not aware of the fact that there exist gatural processes of ground water quality
development. One among variocus criteria is the ground water velocity and time used to fulfili
the hydrogeochemical processes. Based on this knowledge, the location of wells is chosen.
This is 1o opposite to situating of water supply wells at Budapest. '

WWF is of the opinion that ground water quality will be changed "due to infiltration of more
polluted Danube water”. What does it mean? Is the Danube water now more polluted than in
pre-dam conditions? Does WWF think that after damming the Danube, the Danube water has
started to infiltrate into aquifer? The Dagube water quality was iu the past, especially in
1970's, much worse.

hhddd
Economic benefits of self-purification processes
The Finance Institute of the Technical University in Vienna recently concluded a cost-benefit
analysis comparing a Danube national park with several variants of hydropower plants
downstream of Vienna. The extraordinarily better economic benefits of the national park
alternative are based, among others, on the work of water organisms which, in an intact
floodplain, significantly contribute to the cleaning of organic water pollution and, thus, 1o the
improvement of water quality on the surface and in the aquifer. Under the alternative of
hydrodams, i.e. also in the case of the Gabcikovo scheme, this work has to be done by
sewage treatment planis and water purification schemes for the drinking water supply, both
very expensive instatiations. The Austrian Finance Institute calculated that in Ausiria
investments of ca. ATS 640 million (ca. ECU 47 mil.) and operationat costs of ca. ATS 60
million per year would be needed as a substitute to the “free work™ of floodplain organisms.

This significant economic value has been largely ignored in the evaluation of the EC
Working Group Reports (especially in their Scenarios) when comparing the former river
situation with the preseni one, where the water is diverted from the floodplain into the
siorage lake with its many negative attributes (sedimentation, coimation. infiltration of less
purified or even more polluted water into the aquifer and towards the near-by drinking water
wells).

WWF is not aware of advantages and disadvantages of different forms of energy _
production. If Slovakia wished to replace hydropower production through its coal burning
plants it would ot ouly be forced to exploit one of its few non-renewable resources but
increases the ear pollution by Sulphur and Arsenic, soil pollution, ground water pollution and
such production will produce ash-disposal areas. Is this really the scientific wish of WWE?

The Finance Institute obviously is not acquaiated with the EC expert report where the
inundation of the Hungarian and Slovak side is described. The intact floodplain significantly
contributing the cleaning of organic water pollution (in the past mainly from Schu{echat
refinery} existed earlier. Percentage of discharge through the Danube and through its ‘
branches before their cutting off aud closing is shown in the Table 1.3. The first sumber 10
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the table is percentage of the discharge in the main stream of the Danube, the number in
brackets 1s percentage of the discharge through the river branches. It can be seen that e.g.
from rkm 1833.0 to 1816.0, in the area of Gabcikovo, the discharge in the nver braoches
was before the closing the river branches (in 1955 - '1961) approximately 20 % of the
discharge of the Danube in Bratislava, also at low discharges. Fiow in almost all river
branches existed (before 1992) in the pre-dam conditions at discharge 3500 - 4500 m’ss,
altogether ig 17 days per year. Flow ip some river arms existed for 78 days per year at
discharge 2500 - 3500 m’/s. The main difference between the “intact floodplain®
conditions in the late 1950's and pre-dam conditions is that in the far past the main river
branches were supplied with water all the time, while in pre-dam conditions only few
weeks in a year. Except this, the Danube water was much more polluted that time.

The EC expents have confirmed the bad qualitative conditions ia river branches [B] "The
water quality of the side branches differs from that of the main Danube channel. Due to
the much lower velocities and periods and places with stagnant water.” We draw attention
to the Intergationale Arbeitsgemeinschaft der Wasserwerke im Rheineinzugsgebiet, 13.
Arbeitstagung, 8 - 11. Oktober 1991, Scheveningen, “Trinkwasserschutzgebiete diirfen nicht
iberflutet werden” presented by Prof, Dr. D. Maier. :

WWEF is probably not aware of these facts. Therefore the economic benefits of self-
purification processes described by the Finance Institute are for area downstream Bratislava
turmed upside-down. In the reality, the water in the branch system on both sides in pre-dam
conditions was of worse quality than in the main Danube channel and had negative impact
on ground water quality. As an example there could be the ground water quality at the
locality Dobrobost. Similar examples are now being evideat from Austria where the
worsening of ground water quality is caused by creation of polders in floodplains (e.g.
Altenworth), WWF has not counsidered the fact that there are differences in geological and
hydrogeological conditions and between Gabcikovo scheme and the other hydrodams ou the
Danube. '

In its naturzl state, the Rhine, as the Danube did not have a stable river-bed and the bed
changed after each flood. This created a major problem for navigation. The narrowing of the
river-bed increased the flow gradiegt on the Rhine and triggered erosion actively. The bed
became deeper, bringing about the gradual isolation and disappearance of most river
branches. Project developed by Slovakia and Hungary was able to benefit from the negative
experience. One of the objectives of the G - N Project is to reverse the trend in the Danube
branches and side areas to dry up and to prevent the disappearance of inundation.

It is pecessary 1o stress that the water was not diverted from the floodplaio into the storage
lake. Dowpstream from Bratisiava the floodplain s maintained and prevented from drying
up, some parts are re-forested. The inundation area downstream Cunove was completely
saved and on the Slovak side supplied with water. Water was diverted into floodplain.
Sedimentation, colmation and infiltration are kept under control and quality of ground water
is maintained. The reservoir area is not larger thau it would be in the river vanaat.
Hydropower stations are not producing poliution in opposite to other types of power
stations.

Therefore it is not the true what is written in the WWF Statement that the loss of self-
purification capacity due to the diversion of the Danube, together with the lack of
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sufficient sewage treatment schentes kas led 1o a decrease of Danube water quality
downstream of Bratislava and to the increased need for respective, expensive investnents.

Quotation from the publication “State of the Hungarian Environment" [30] is: "Bank-filtcred
groundwater is the main source of supply for the communities situated along the Danube
river. [ndeed, Budapest alone withdraws some 312 million cubic meters of bank-filtered
water every year for municipal use,

The groundwater is highly polluted under a major part of the island (Csepel Island) for each
of the four components considered - nitrate, organic carbon, iron, and manganese.

The water quality in northern and southern well fields has been compared. The percentage of
comsistently poor quality well water was only 8.7 for the northers fields, but soared to nearly
47 percent 1o the southern well fields.

The following considerations should be kept in mind:

—_

The trend towards poorer quality groundwater is an unbroken one; _

It is interesting to note that the annual mean values in the Danube for the same
components reflect a deteriorating trend over the same period,

The rate of deterioration, expressed in percent/year, was lower in the Danube than in the
water wells for all components; and

[o addition to the detenorating quality of Danube water and the partially anaerobic
conditions i1 the bottom sediment, the background pollution in this region is also
growing and contributing 1o poorer quality well water.

This continuing crists is due fundamentally to the untreated wastewater discharge into the
Danube from sewer outlets in Budapest. And the situation is not expected 1o improve for at
least 5 - 10 years."

The list of constructed sewage treatment schemes in the framework of Gabcikovo -
Nagymaros project is following:

place price in Slovak crowns {million}
Gabcikovo 3.0
Petrzatka 344 9
Samorin &8.0
Samorin - Agricultural Cooperative 6.0
Malinovo - L. 6.0
Malinovo - II. 42.0
Rovinka - Hamuliakovo 23.0 '
Kyselica - Rohovce 47.0

Baka 9.0
Gabcikovo - [1. 11.0

Vorka 5.0

Bodiky 19.0
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Legal situation in Slovakia
in February 1993, WWF published an internal documeni from the Slovak environment
ministry stating that the needed permissions for the compietion of the Gabcikovo storage lake
dikes, for the use of Danube water, for the diversion of the Danube and for the operation of
the Gabcikovo scheme could not be granted by the responsible Slovak authorities to the
operator VVsp.

Following WWF's present information, these permissions were granted by the responsible
district authority Bratislava Vidiek only on 17 May 1993, i.e. for more than 6 months the
Danube was diverted and the Gabcikove scheme was operating without the respective,
needed Slovak permissions.

The reason for the delayed permission process is the fact that, already on 25 June 1991, ihe
Siovak environment commission (= ministry} SKZP being the central authority for water
economy prescribed a specific, binding "Statement” (called the 19 Conditions” under § 14
of the Siovak Water Act no. 138/1973 Zb) as a prereguisite to permit the use of water and
to gperate Gabceikovo. This statement says that the suggested technical solution for
Gabcikovo (i.e. the “Variant C") is only possible by the fulfiliment of these specifically
determined Conditions.

Especially, the conditions no. 11 (demanding the inundation of the Slovak floodplains under
natural conditions from the old river bed) and no. 18 (demanding 1,300 - 1.500 m’/sec of
water during the vegetation period in the Old Danube) are not fulfilled by the investor
company.

On 17 April 1993, a specific permission for the manipulation of Danube water was
granted, apparently replacing the Condition no. 18 for an interim period because the
technical situation at the Cunove weir did not ailow a higher discharge ot this time. The
Siovak state attorney wrote in a letter on 19 August 1993 that, "on 17 May 1393, the investor
received the permissions for accumulation and damming of surface waters at the Danube on 17 Moy 1993,
With this decision, the Prefiminary Manipulation Order for the operation of the Gabeikovo powerplant by the
prefiminary solution on the territory of the Slovak Republic’ was approved.”

However, as the investor was unable to technically provide more water for the Old Danube,
this specific order was granted by the authority under the conditions that a minimum flow of
600 m’/sec be guaranteed in the Old Danube, that a proposal for a new water manipulation
order be presented by the investor by 1 October 1993 and that this order expire on the 15
November of 1993. In fact, the monitoring data in the EC Reporis show that only 300 - 4060
m’/sec were flowing in the Danube throughout the year, i.e. the order was not fulfilled.
Today, this interim manipulation order has again expired and has not yet been renewed.

To provide the reader with the full information about couditions for putting 1he Gabcikovo

into operation by provisional solution (Variant C) we present the CONDITIONS prescribed

by the Slovak Environmental Commission: _

1. To demonstrate by documentation the procedure of self-purifying processes and their
capacity in the course of infiltration of the surface water into the river-baok region.

2. To demonstrate by documentation the pollution of soil and of underground-water
horizons in the dead-branches system of the upper part of Zitny ostrov. To specify more
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10.

I

12
13.

14.

15.

16,

17.

accurately the character and the content of pollutants and the propagation into the ground
water at present conditions and at a higher hydraulic gradient.

To assess and demounstrate by documentation the influence of the temporary solution of
the Gabcikovo Project on the regime of underground waler, from the point of view of
municipal water supply.

To make a proguosis of the evolution of the quality of underground-water used for
municipal water supply and to propose a techoology of treatment, corresponding to the
results. To match the time-schedule of the treatment measures with the schedule of
finishing the Gabcikovo Project, taking in consideration also the resulls of the PHARE
Project, coordinated by Prof. Mucha.

The change in the form of the reservoir may change the conditions of infiltration of
surface water into the region of municipal water wells, especially of the source
Dobrohost. To demonstrate by a research on an adequate model, the impact of the
temporary soluticu ou the capacity of these sources. N

The flow and sedimentation conditions of the diminished reservoir will be changed. To
demonstrate by a research on a mathematical model the impact of the temporary solution
ou the allocation of sediments and on the infiltration conditions. To estimate by the
model also the possibility of reduction of the surface of the reservoir in the vicinity of
the municipal water source Samorin. '

Due to higher hydraulic gradients, especially on the right side of the reservoir, quicker
sealing of the bottom by sediments may be expected. The intensity of this process would
be a function of water-levels in the reservoir and in the Danube. To propose measures
reducing the sealing process of the reservoir and of the unsealed power-canal.

To assess the 1nfluence of the old river-bed (the possible drainage effect) on the regime
of the ground-water levels on both sides of the Danube, after the situation of the weir 11
km upstream of Dunakiliti. :

To propose a solution for improving navigation conditions downstream of Palkovicovo,
taking account of changed conditions of solids flow and increased erosion of the river-
bed and reconsidering also the solution of Mr. Bartolcic of March 1991.

To secure storage of sediments dredged from the reservoir, outside the protected region
of Zitny ostrov, in & form of controlled dumps fulfilling the given conditions of
protection of quality of surface and ground waters.

To secure communication between the dead-branch system and the Danube in both ways
and to enable the flow through the branches from Dobrobost to Palkovicovo. Peniodical
inundation with river-water, in correspondence with the natural regime of flows (mainly
in May - June, secondarily in August - September) should last 5 to 7 days, but not
longer than 14 days.

To include into the design: permanent structures, which together with mobile equipment
would serve for elimination of pollution of the water by oil products.

To secure the supply of water into the Mosouni Danube according to conditions agreed-on
by Czecho-Slovakia and Hungary in 1948, on the base of the Paris Peace Treaty.

As the construction will be realized 1o the inundation area of the Danube, to schedulg the
works into a period of lower flows, but nevertheless, to propose measures for foregoing
or reduction of damages, for the case of higher flows of the Danube. -

In connection with the reduced surface of the reservoir, to assess the possibility of
passing floods and ice and to secure flood-protection of the adjacent region ia the course
of construction and of operation. -

To secure mouitoring of water-levels and flows in all decisive places of the Project, to
gain an oversight about the hydraulic regime of the whole influenced region.

In the frame of the design of General Flood-Protection Measures, to include (in
cooperating with the competent authorities) also the small protected regions - the two
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proposed natural reservation areas “Istragon™ and “Isiaud of the Sea-Fagle”, the protected
natural formations “Kings Meadow" agd protected “summer-oaks"” at the forester's lodge.

18. To secure the gatural physiologic processes of the actual flora of the old bed of the
Danube during the vegetation period (mainly from March to September), it is necessary
to secure a flow of about 1300 to 1500 cumecs. Further it is inevitable, to secure such a
flow in the old niver-bed, which would enable the underground water level to touch the
soil horizon and which would prevent the drainage effect of the empty niver-bed. To
evaluate, whether the proposed minimal flow of 600 cumecs would fulfill these
conditions. To secure the fulfillment of the above-mentioned conditions also during the
construction-period. With regard to the lack of data about the depth of the top-soil cover
{(above the sterile gravel) and with the aim of finding the optimal water-level, to
elaborate a prognosis of the water-level regime in the old river-bed at 2 flow of 1300 to
1500 cumecs and the corresponding underground water level.

19. To prove the necessary security of the flood-protection measures in the region of the
night lateral canal (the Bodiky region) at a 1000-years flow of the Danube.

Most of conditions have been already fulfilled and some of them (conditions No. 9, 11, 17
are under fulfillipg. In the WWF report there are mentioned the conditions No. 11 and [8.
Flow through the branch system from Dobrohost to Palkovicovo is ensured by the outlet
structure at the power canal at Dobrohost. Periodical inundation of the area is ensured by the
discharge regulation at the outlet structure where maximal discharge into river branch system
of 234 m’/s is possible. Fish passages are under construction in the whole inundation and
between the river branches and the river Danube. Interconnection between the Danube and
the river branches is possible via lowering in river banks during the flood situation in the
Danube. Improvement of communication between the branch system and the Danube in both
ways is projected using underwater weirs and artificial fords which should rise the water
level in that way that such communication is possible. Hungariaa side has opened the river
bask upstream of Dunakiliti at three places. Approved construction of underwater weir of
height of approximately 2 m will supply this branch system with water and will easure both
ways communication between the Danube and river branches upstream of Dunakiliti.

Condition No. 18 is aimed to secure such a flow in the old river bed which would enable the
ground water level to touch the soil horizon and which would prevent the drainage effect of
the river. The uecessary water level in the river is estimated for discharge of 1300 - 1500
m'/s. This ground water level was mot ouly reached but exceeded by sugplying the river
branch system with the high enough ?uantity of water (in average 40 m’/s) by discharge in
the old niver Daaube less than 400 m’/s. Underwater weirs and artificial fords would
additionally improve the situation and would interconnect the Danube with the branch system
{see Chapter 2).

From the conditions it is clear that the effort of the government is to optimize the whole
system as much as possible with the special empbasis to the floodplain area.

bddd

Comments on the Results of the EC Mission September - December 1993
The political interests of both Hungary and Slovakia strongly affected the selected volume
and data of the submitted reports. This led to the exclusion of available data/studies and of
competent scientists to which the EC experts should have been given access.
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As for the Huuoganan side is concerned, it did not grant the data and avalyses agreed upon
(see page 74).

LT LT
The first result of the review reveals that the largely missing or one-sided information does
not actually justify the many general conclusions of the two EC reports.

EC experts bave had surely much more information and especially experience than the
authors of this WWF report {see Chapter 2}.

LY T Y]
Based on the year's experience gained from this section of the Danube, other rivers and
similar engineering projects, it must be stated that the river diversion and the operation of
Gabcikovo inevitably will result in detrimental alterations for the hydrology/biogeochemistry
(ground- and surface waters), for the geomorphological processes (sedimentation/erosion)
and for the floodplain ecology (diversity of biocenoses and especially adapted species)
during the next years in the wetland and adjacent areas. Even though many impacts are
not yet visible to the public, they can already be monitored by experts.

The project Gabceikovo - Nagymaros was based on long-term experience in Slovakia, Slovak
scientists and on designer's work on the Rhine, the Danube and other rivers. It is necessary to
stress that as early as in 1963, a concerted effort was made to examine the so-called
ternitonial/technical consequences of the project, that is the effect of the Gabcikovo -
Nagymaros system on the ecosystems of the surrounding area. It was decided that a territonal
plan should be drawn up, the aim of which was to resolve the possibility of negative
environmental impacts. On the Slovak side, the work was entrusted to Urbion in Bratislava,
while oo the Hungarian side it was carried cut by VATI in Budapest. The study "Biological
project of the termntory affected by the construction of the Gabceikovo - Nagymaros project”,
the so-called "Bioproject” was completed i 1976 by Urbion with the participation of the
Slovak Academy of Sciences. In 1986 the "Bioproject” was updated.

According to bioproject 1986 update and subsequent re-examinations it was coasidered in

May 1989 that the Dunakiliti weir should chanpel 350 m*/s into the Danube on continual

basis with the weekly increased flow up to 1300 m’/s each week, in order to prevent the

deposition of fine sediments in the river-bed. Following modifications were also foreseen:

o construction of 7 - 8 underwater weirs

 constructions of weirs in side areas 1o maintain the proper water level with openings for
fisk to pass without difficulty ‘

« coustruction of lowered sections in the banks of the Danube so that when the flow of
1300 m’/s was put into the Danube, this could flow into the side areas allowing
intercopnection between the Danube and the arms

¢ fish-pass in Dunakiliti.
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Shbdhd
The monitoring data, as used for and presented in the EC Reports, only partly refer 1o the
most sensible indicators. The experts’ conclusions largely underestimate the im portance of
monitored impacts. By consequence, the experts’ recommendations are based on
insufficient knowledge, and miss basic facts and ecological needs crucial Sfor the existence
of the floodplain ecosystem and the preservation of the groundwater.

This statement is too general without real background in description. The main indicators of
impact of putting the Gabcikovo hydropower station into operation are surely surface and
ground water levels and flow parameters. Knowledge of the EC experts (see Chapter 2} and
related experts are surely deeper than the WWF independent scientists. It seems that the
opposite of the WWF assertion is true. The WWF does not recoguize the real basic
ecological differences between floodplain and polder, between ground water quality and
ground water pollution. It does not recognize the processes of "self-purification” by ground
water recharge and riverbed infiltration, differences between poplars and willows, etc.

e e e e
... any further "independent" scientific study or analysis should involve the local,
competent but independent experts. ... the political pressure on science (which exists in the
case of Gabcikovo) will never allow a really objective resuit. It is very much in the interest
of scientists that their work be separated from political interests and interpretation.

Oune of "further independent scientific study or analysis* written by the “local competent but
independent expents” is: FUTURE of DANURE, Ecological findings, predictions and
proposals based on data from the Slovak part of temitory affected by construction of the
Gabcikovo - Nagymaros River Barrage System, prepared by Holcik et al. [11], (see
Appendix).

At this place we would like to confirm, that the mentioned study is really very well done
scientific study, relying on the monitored data from the Slovak territory. This report we will
comment later.

FX YL Y S

A. Evaluation of the Monitoring
Surface and groundwater quality/quantity
The following findings are based on the two EC Mission Reports (4, 5). the Slovak data
reports on "Surface and Groundwater Quality” (6) as well as on the first monitoring report
on water quality during the filling of the Gabcikove dam (26 Oct. - 31 Dec. 1992} (7) which
WWF could receive in its complete form: thus, this report (7) can serve as a important
reference for comparison with the other data provided.

The given Slovak information (5} loses credibility in interpreting the changes in the aquifer.
The analysis is a general 1orso of results which is non-representative of the changes in the
groundwater.
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« Table 2 indicates observation points ("10“ and "RU") on the right banks of the river
which are not identical to the selected observation wells Jor the reservoir's impacts, given in
Table 4 (Rusovce-Osirovne hucky "Di-D6");

In the part 2/2 of the "Surface Water and Ground Water Quality” {H], {see Appendix), there
1s a map of all ground water quality monitoring objects and a map of extended monitoring of
water quality. As examples there are given 60 figures chosen as typical water sources used
for water supply. These are of course not identical with wells D1 - D6, which are included
1 extended ground water monitoring list of objects. The wells 84, 10 agd RU have been
chosen, because these wells are typical water supply wells. These wells can show the real
ground water quality and impact of Gabcikovo upon the ground water quality used for water
supply. In the Table 3 of the report [H], there is an example of basicstatistics, using
supporting software included in database. Explanation to the results is given in the Tables

- 3.1, 3.2. Wells DI - D6 are included in the list of objects of extended ground water
monttoring. These wells are observation wells with the untight top and they are not protected
against the impact from the surface. These wells are used for observation of all parameters
described in meationed report, but they are not tepresentative for microbiological pollution,
organic pollution and microelements pollution. EC experts have had access to all data and
parameters listed in the report. Hungary has given neither data nor a list of monitored wells,
only statement {J] that "Since the diversion of the Danube no significant change of water
quality could be ascertained in surface and subsurface water."

WWF is not aware of 2 fact that some parameters {(e.g. microbiological parameters, organic
pollutants as air pollution, pesticides, herbicides, organic solvents, etc.) should not be
analyzed from short-term pumped water wells and from not protected open observation wells.

WWF's declaration is based on clear misinterpretation of existing data. If WWF had made a
professional and scientifically based analysis they would have reached the opposite
conclusion.

Water pumped from the drinking water wells are of course very thoroughly analyzed. No
toxic chemicals have ever been found in this groundwater. Analyses carried out so far have
shown no chaoges in ground water quality since the start of Gabcikovo more than one year
ago.

The observation wells are monitored on a routine basts. Data from this observation network
have for many years shown the accidental occurrence of some of these chemicals. The
reasons for this difference between data from the clean drinking water wells and the polluted
observation wells are that some observation wells are located in areas with knowa old
pollution, e.g. near refinery, and furthermore that some of the water samples and wells have
become polluted from the surface and due to improper sampling technique and other
manipulation g the well - water level measuring, etc. ’

The data from the observation wells, referred to by WWF show the same level of
copcentration as has been recorded in these wells for many years or some accidental
occurrence due to pollution from surface. Furthermore, most of the observations used by
WWF were made only one day after the start of operation of Gabcikovo - which also clearly
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Table 3.1: Extended monitoring - example of basic statistics

320

NO,- 18| 10,14 103 73] 11,8 42| 1,161 114
SO, * 10| 4235 422| 414 426 121 0,56 1,3
Ct 10 1898 185 17,5 204 29| 0861 4,5
PO, * S| 0,028 0405 G| 005 005|0025| 84
fluoran 12| 0027 (04 G| 6041 0,04[0019¢ 70,7
thene

benzo(a) 12 0,027 0,04 0 0,04 004]0019| 70,7
pyrene .

lindan 11§ 06,0257 0,04 0| 0,04] 0,04|0019] 756
pentachloro I1} 68,3851 0051 0,05 0,05 010,457 1156
phenol

PCB 11} 0,001} 0,001 010,001} 0,001 01 75,6
DDT 1t 0,013 0,02 0{ 0,02] 002 0,1 75,6

Important notice:

The statistical analysis was performed using accompanied software supporting:
the database (SKOV Bratislava). As it is obvious from the resuits, organic
contaminants should have a very high concentrations.

After investigation of mcthod of calculations it was found out, that the
values < X (“concentration betiow detection limit of equipment”y were included
in the calculations in the form =X “concentration eguai 10 detection fimu”. Nex!
table shows the real concentrations of organic contaminants measured in the well
S-4. There was no contamination detected concerning these parameters during
anaiysed period.

This example demonstrates the importance of method how the data arc
pre-processed for statistics. Using “standard methods” we can instead of
characterisation of contaminants calculate the statistics of detection limits of
equipment.




Table 3.2: Extended monitoring - real measurements

ocalizatior _

timit JCSN, 0.01 | 3 107 865 7

Sample: | 4 0 0 < i 0 0
2 0 0 0 < 0 0
3 - . -
4 0 0 0 <1 0 0
5 . . - - -
6 0 0 0 <1 0 0
7 - - - - -
8|<004 | <004 | <004 < 005 | <0.001 | <0.02
9 - - - - -
101<004 | <004 | <004 < 0.05 | <0.001 | <0.02
111<004 | <004 | <004 < 0.05 | <0.001 |<0.02
12|<004 | <004 | <004] <005 <0001 {<0.02
13/<004 | <004 - - b
141<004 | <004 | <004 < 0.05 | <0.001 | <002
15 - . ] ; - - |
161<004 | <004 | <004 < 0.05 | <0.001 | <0.02
17 . i ] -
18| < 0.04 < (.04 < (.04 < 0.08 1 <0.001 t <0.02
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document that th_cse chemicals are a result of past activities and cannot possibly have any
liak to the Gabceikovo hydropower project, especizaily 1n the deep horizons.

Altogether, there is so far no sign of changes in ground water quality after the start of the
Gabcikovo, except in the Ostrovne Lucky area just south of the reservoir, where
improvements have occurred. Nevertheless, the situation is of course subject to continuous
monitoring anod thorough analysis.

hddhdd
* The data shown in the graphical analysis do not correspond to the data structure and
Srequency of the monitoring in the indicated period and in the respective tables (e.g. while

the sampling frequency is once every 2 weeks, the attached respective graphs show much
less sampled data). '

The data in Figs. | - 60 of the above mentioned report are taken directly from the municipal
waterworks. Waterworks have their own structure and frequency of the data monitoring.

Extended ground water monitoring data are in the database. EC experts had access to these
data.

hdbts

* The only given example (well §4 Kalinkovo) does not fulfill the demand of a solid
documentation of the changes in chemistry and of the element concentration in the
observed aquifer on both sides of the Danube. Looking at the monitoring of groundwater
quality changes in the first stage of the reservoir filling (Oct. to Dec. 1992), this object
was non-representative from the standpoint of specific organic elements. The presenied
Table 3 does not show the non-polar extractable matter which is part of every chemical
analysis and which could indicate with high evidence the degree of organic poliution of
the entire area and of all objects.

WWF should know what it is spoken about. In any analytical laboratory it is well known that
non-polar extractable matters are products used io chemistry, agriculture and some of them
are air pollutants, others are sprayed over the surface. [n the monitored components, the non-
polar extractable matter is included as NEL (see Appendix) and stored ig database. [n the
example of basic statistics {see Appendix) there are included some specific non-polar ‘
extractable chemicals (PCB, benzo(a)pyrene, lindan, etc.). Some of them could indicate with
high evidence also natural sources, e.g. Algae. This cannot be distinguished ooly by NEL
group analysis.

bbb
Table 10 shows the given technical parameters of observation objects having severai
horizontal levels. It is questionable why the object S4 Kalinkovo was given as model because

R
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5S4 has only one, very large horizon (depth of 40 - 80 m), while most other welis have small
harizons of only a few meters depth, being much more precise for the indication of changes.

It 15 stated that the well 84 is one of the continuously exploited wells from the Kalinkovo
municipal woterworks. This @ model well for real water supply, well closed in a welf
housigg. Production wells have usually a long screen (horizon), piezometers and observation
wells have usually short screen and are not protected agaiost pollution from surface and air.

deda e b '
Data on hazardous organic pollutants and heavy metals are not presented in the supplied
documents in spite of their analysis. According to the first monitoring report (7), elevated
concentrations of dichiorethen, dichlorbenzen, pentachlorfenol, benzopyren, hexachlorbenzen
and findan were recorded in the surface and groundwaler.

In further discussion we would like to inform WWF about some properties of the mentioned
chemicals: ’

Dichlorethen

1,1-dichloroethene (1,I-dichloroethylene) - limit (CSN): 300 ng/l.

Uses: adhesives; component of synthetic fibers.

Polluticn of air. In rural Washington, Dec. 74 - Feb. 75, ground level concentration: < 5 ppt.
Waste water treatment: half life for evaporation from 1 ppm aqueous soluticn &t 25 °C, still
air, average depth of 6.5 co: 27.2 min. '

1,2-dichloroethene (1,2-dichloroethylene)
Uses: solvent for fats; additive to dye and lacquer solutions; constituent of parfumes,

thermoplastics.
Waste water treatment: half life for evaporation from | ppm aqueous solution at 25 °C, still

air, average depth of 6.5 cm: 19.4 - 24.0 min.

Dichlorbenzen

1,2-dichlorobenzene - limit {CSN}: 300 ng/l.

Uses: solvent; dye; fumigant and insecticide; metal polisbes.

Water quality:
in river Maas (The Netherlands): average in 1973: 0.13 pg/l.
in Zilrich lake: 16 - 26 ppt.
in tap water (Ziinch): 4 ppt.

Waste water treatment: degradation by bacteria Pseudomonas.

Pentachlorfenol
Pentachlorophenol (PCP; peuta) - limit (CSN): 10 ug/l.

Source: organic chemical industry, pesticide, agricultural runoff.
Uses: insecticides, algicides, herbicides, fungicides, preservation of wood aud wood products.

Biodegrability: decomposition rate in soii suspension > 72 days for complete disappearance
by bacteria Pseudomonas.
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Benzopyren
Benzo(a)pyrene - limit (CSN): 0.01 pgA.
Source: coal tar processing, petroleum refining; coal, coke, kerosene processing, heat sources;
natural sources - synthesized by various bacteria, e.g. Escherichia coli,
- by algae Chlorella vulgaris,
man caused: combustion of tobacco, fuels, present in gasoline, used motor oil, tar.
Pollution: Emisstou {rom typical Europeau gasoline engine, combustion of fuel oil, natural
gas, domestic beating Budapest (1966) 74 ng/m’ of air.
Degradation: microbial biodegradation to CO,, transformation by soil micro-organisms.
Brussels sand aquifer water: < 0.4 gg/l
Danube water in Ulm Germany: 0.6 og/l
tap water Germany (1968): 0.5 - 4.0 ng/l
Treatment:  chlorioating: 0.3 mg/l of chlorine by 1 ppb - 92 % reduction in 2 hours
ozonizatiol
mechanical and biological purification.

Hexachlorbenzen

Hexachlorobeazene - limit (CSN): 10 ng/l.

Source: organic chemical industry.

Uses: wood preservation, fungicide, seed treatment, impreguation of paper, herbicide,
pesticide. :

Degradation: by bacteria Pseudomonas.

Lindan

Lindane (gama - hexachlorocyclohexane) - limit (CSN): 3 ng/l.

Use: medicinal mfg. {scabictde); insecticide mfg.

Biodegradation: anaerobe bacteria up to 90 % degraded in 4 days, transformed to chlorine-
free metabolites.

75 - 100 % disappearance from soils: 3 - 10 years.

We would like to stress that the hydropower plant is producing electricity and surely it is
not producing all the products of organic chemical industry and emissions from cars,
houses, combustion plants, agrochemicals, etc. which all can enter the water in observation
wells and the samples during sampling the wells.

The Gabeikovo hydropower station and the whole system is not producing these chemicals
and is not polluting surface, soil, water, air, etc. with these pollutasts. Why there is not 2
word against productioe and use of these pollutants in any of the WWF reports? (§ee
“PRESS" in Appendix). Why WWF is not involved in improvement of water quality of water
supply in Budapest for 2 million peopie (see page 79)?

: o e o e

Data on selected sampling points and selected water quality paramelers are pr esented in r¢f.
6. It is not explained why these points and these parameters have been chosen and why only
example of statistical evaluation is presented. The important criterion for the impact
assessment are the selected sampling points, for ihose are the most sensitive (0 the changes

32 4 in water quality. The selected paramelers aiso have the largest temporal varigtions and the



most significant impacts on environmental health. This has to be documented before the
conclusions about "insignificant impact on water quality’ can be made.

The whole database containing thousands of data was to disposal to the experts. There was
given a list of localities and observation points, list of analyzed chemicals and an example
how the data could be elaborated on the spot, without delay. Except this, ibe reports prepared
at the Centre of Monitoring were to disposal in Bratislava. Impact of Gabcikovo on ground
water quality in Slovakia after one ycar of operation is INSIGNIFICANT.

T ¥ Y ¥
According to drinking water standards {in Slovakia CSN 75 7111 approved: [989, CSFR)
important physical and chemical indicators such as heavy metals (Cd, Pb. Hg, Cu, Zn). other
trace inorganic elements (Ba, Be, Cr, Ni, Se, Ag. V) and many organic indicators
(dichlorbenzen, dichlorethen, pentachlorfenol, hexachlorbenzen. lindan, PCB eic.) are
important. Such polluiants can be dangerous even af very low concenirations, especially if
they act in combination. Their effect on heaith is still not fully understood. Some of them
tend to accumulate in sediments and later, under changing conditions of the water regime
and the waier quality, they can be reieased and migrate to groundwater reservoirs. This
phenomenon is called an "environmental time bomb" because of its retardation and
accumulation effect.

This is a very general statement. This is well known from varous heavy polluted rivers.
Special reports and survey have beeu elaborated. Review of all reports and a new evaluation
of sediments is given in [24] prepared: in framework of PHARE program (see Chapter 1.6).

& de o s o

Unfortunately, any data and any discussion which would enable the evaluation of this

- environmental hazard could not be found in the documents. The data in (7}, and previcis
data known about grganic pollution of bottom sediments, indicate that ¢ potenrial danger
is real. However, the data are not complete enough (o make any definiie conciusions. Fron
the biogeochemical point of view, the data on pollution of heavy metals, other trace
inorganic elements and organic pollutants of bottom sediments, alluvium sediments, surface
water and groundwater have to be presented in_full before any scientific conclusion can be
made as regards to the impacts of Gabcikovo dam on the water quality.

The data are complete enough to conclude that alluvium gravel and sediments are not
poliuted and surely less polluted than in other European rivers. Exception 1§’ hydraulically
protected area of Slovnaft's refinery. The data in (7) - organic pollution - e.g.
benzo{a)pyrene, lindan, etc., were found in deep horizons in observation wells,
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The properties of sediments can vary considerably. It would be very helpful to know
distribution coefficients of organic compounds between water and the sediments as well as
experimental data on the ability of the sediments to yield the pollutants 10 groundwater.

The distribution coefficients are known, experimental data exist {24].

hbhddd
* It is not evident why the data are not available for independent evaiuation. If it is proved
by interlaboratory validity tests that the data are correct, it should be possible for a small
team of independent hydrochemical, hygiene and medical experts 10 evaluate the impact of
the Gabcikove dam on water guality and on consumers of the water.

Data have been available and they are available for any kind of independent evaluation.
Interlaboratory tests have been done, international experts bave taken part at sampling,
analyzing and evaluating processes. EU experts knew about it very well (see page 74).

hboddd
* A review of the originally monitored data together with.a control sampling and analysis
should be made by an independent expert team and not by parties involved in this
difficult dispute.

The party, most involved politically in this dispute, is WWF. Review on control sampling
has been done.

e ke e e

* Unless the Working Group, which produced this report, had other data available. we do
not think that the data are adequate to justify their conclusions.

In opposite to WWF, the Working Group has had all necessary data and all existing data to

disposal. Except this, the experts know the territory very well. According (o our opiaion and
opinion of the experts, the monitoring system avd data are adequate to justify the
conclusions. :

hdhddd
Flora and Fauna (incl. Forestry) _
The Report sections and conclusions dealing witk this fopic reflect the poor data base which
was provided by Slovakia and Hungary for evaluation. Even though a more profound




scientific data base exists, the best available knowledge, data and experis were not involved
in the evaluation.

There exists a huge database for flora and fauna and WWF knows very well about it. The
database coasists of following items (for more information see Appendix):

Soil

Mouitoring is carried out at 20 monitoring areas twice a year and at 10 monitoring areas
once 1o 2 years.

Forestry

Mositoring of forestry is carried out at 24 monitoring aress.

Biota - Flors and Fauna

Flora and fauna are monitored at 13 monitoring’ sreas.

o & o b o
The Hungarian report is insufficient to give any sound statement or conciusion. Large losses
in fish biomass and the visible, critical state of the floodplain forests are a remarkable
indication of the changed situation. However, these and other indicators are not properly
dacumented and interpreted.

The situation just after damming the Dagube is described in the EC expert report {B]. Yes,
the loss of fish biomass was documented. Critical state of zhe floodplain forests was
documented too,

WWF should read e.g. in report [B] “The operation of Variant C has nfluenced the Danube
seriously”. ....."This causes a huge immediale damage 10 all water organisms especially those
living in the side branches, e.g. fish aod bentic organisms {mainly the mussels)”, etc.

Similarly, the situation is described in [H].

& hddd
The Slovak report and the reference list do not contain the very important Slovak
monitoring studies or species databases which were produced in the Slovak floodplains
over the last years (especially by the Institute for Ecosozology at the Slovak Academy of
Sciences). However, certain details in this report are obviously taken from this monitoring.

The Slovak report rely upon the mentioged database and older studies. The work of the
Tostitute is well known. Summarizing report [11] {see title page in Appendix) was wntten |
1992 for the Hungarian orgapization Ister, involved in the politics around the Dapube.
Indeed, why the Hungary has not used ibis report during EU experts’ work?
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The authors overestimate the detrimental impacts of the decreaced water levels in the last
decades ("disappearing of the whole nature biocenoses™ and are far toe optimistic regarding
ecological benefits for the forests through the simulation of floods.

This phrase about overestimation of impact of water is in contradiction to the real high
ground water level and dynamic character of water regime in real floodplain which
ecosystem needs. This is well accepted scientific knowledge. Floodplain without high enough
ground water level and without some flooding of some part of inundation is not a floodplain
of 'Au’ type but simple ‘polder' with stagnant water or without water, with all ecological
consequences. Floodplain even requires disturbances to maintain their resilience. We would
like to stress that more than 90 % of all forests between Bratislava and Gydr were changed
to lignoculture of cultivated poplars which have created transformation of the whole
previously original vegetation which is now influenced by synantrope and neophyte weeds.
Forests are no longer natural but compensated substituted economical forests aimed to
produce fast growing woods. Natural forests oo the Slovak side have been degeperated by
drying up because the ground water level decreased. This is simple & fact visible for example
downwards from Bratislava.

WWF should at least read the well known studies of mentioned Institute or at least few
quotations in following text (pages 103 - 109).

X T Y Y
The study lacks a more thorough, critical evaluation of the newly constructed lateral dikes
(cf. chapter B) in Slovak floodplains and of several important indicator groups other than
Jforests (e.g. birds. beetles, mammals and molluscs).

In the Slovak floodplain, there have not been only recently constructed lateral dikes. Lateral
dikes have been re-constructed from previously used lateral structures {see Chapler 2.2.2,
page 54 and [26]) with the goal 1o essure the proper water level for average discharge of 40
m’/s, 1o ensure water level and discharge fluctuation agd to ensure interconnection with the
Dagube using e.g. underwater weirs. Some 1rnprovemems as fish passages (oot fish ladders)
are still under construction.

Indicator groups other than forests are included in Slovak report [H] - FLORA, FAUNA
AND FORESTRY - English version, Chapter I

4

hbhdh
WWF learned that a special ichthyological prognoses study on the impacts of Gabcikovo was
ordered and submitted in the summer of 1993 to the relevant Slovak authorities. However, i
did not become part of the Slovak or the EC reporis.
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Because of supplying the Danube with average discharge of 400 m’/s over 2 length of 40 km
with high enough velocities this prognoses are doubtful and dubious. Except this, the old
river branches are supplied with running water. A large part of measures is not ready yet,
especially the interconnection between the Danube and river branches should be realized.
This is delayed because of decisions of the Hungarian Parliament.

The goal of the EU report was an "Assessment of Impacts” based on measured data and
not to discuss old prognoses. Mentioned prognoses are studied to undertake such steps and
measures that the unfavorable progunoses will not happen or will be minimized. The next goal
of the EU experts was to discuss and recommend appropriate measures. In [G] it is written
“In order to provide reliable and undisputed data on the most important effects of the currest
water discharge and the remedial measures already undertaken as well as to make
recommendations for appropriate measures the Republic of Hungary-and the Republic of
Slovakia will establish a Group of Monitoring aod Water Management' Experts.”

X PTYS _

The Slavak report is incorrect in stating that the decrease of surface and groundwater levels
were only caused by river bed regulation and the construction of upstream hydrodams. The
huge impacts originating from Slovak and Hungarian gravel excavation are ignored.

In the Slovak report [H] there is exactly written: *Long-term hydrological development of

the region in the past was influenced by:

— river regulations, straightening of bed, closing and raising unnaturally the entrance
thresholds of previous meanders and river branches (this was the first impact dated back
i previous cenluries),

— exploitation of sand and gravel (this started 1a this ceatury),

- construction of river dams upstream altered the bed-lozd balance, etc. {this is recent
and present situation).

The result is the higher flow velocity in the Danube, diminishing of the bed-load transport

via Bratislava and increasing the nver bed erosion. Investigation showed the substantial

deepening of the river bed and the trend to further erosion of the river bottom. This caused a

long-term lowering of the level in the Danube which resulted also in long-term lowenng of

ground water levels.”

In the EC Data report [E] there is written: "The main channel has been significantly

Towered due to erosion caused by 2 combination of several man made factors:

- dam construction in Austria in the last decades resulting in a sediment (in particular bed
load) deficit;

— excavation of gravel;

— bed erosion due to the very high velocities in the straightened and narrowed pavigation
channel; aaod

— prevention of bank erosion due to fortification of river banks.

WWF is in contradiction to all EC, Slovak and Hungarian reports. Why? Why the
independent nonpolitical WWF is informing the whole world with false and decisive
information? What is WWF aiming at?
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There is no comparison with other intact floodplain ecosystems {e.g. the Danube upstream of
Bratislava} or with floodplains damaged in the past by other kydroschemes (the Danube
upstream of Vienna, the Rhine downstream of Basel, the Rhone eic) from which the swate of
the floodplain ecosystem prior and after the Danube diversion could be betier compared and
estimated (cf. page 65: Hugin 1981). Then it would have been possible ic give a better
prognosis than the authors did.

There is really no comparison with the floodplain ecosystems upstream of Bratislava, because
between them there exists granite thresholds interconnecting the Alps and the Carpathians.
There it is no comparison with other hydropower stations on the Danube because only
Gabcikovo is saving floodplain over a length of 40 km and is not channeled river with
uniform cross-section (except lateral power canal). Only in Gabcikovo the floodplain on the
Danube niver branch system is supplied with runoing water and is not creating polders with
stagnant or nearly stagnant water bebind levees. Also diversity is increased and pot decreased
in comparison with pre-dam coopditions. Cascades and discharges i the Rhine {15 m'fs) are
not comparable with discharge (400 m’/s in average) and underwater weirs or antificial fords.
References to Dister {1988), Hiigin {1981} and Seibert {1975) are given in the Slovak report
[H], pp. 62 - 64.

oo o o
It is not clear how ‘a considerable part of biotopes' will gradually turn by successive way to ‘original
state” (at the end of the 50's), if only some forest plantations, an increased water level and a
watering of the side-arm system will be provided for the floodplain area.

The crucial importance of the open connection with the floodplain side-arm system is largely
ignored. There are no comments on the changed nutrient input and exchange when discussing

the artificial water input from the canal in comparison 1o the natural situation at the end of
the "50s.

WWT should read at least condition no. 11 prescribed by the Slovak Eaviropmental
Commission. In the Slovak separated report [C] there is stated:

The Danube has been changed during the centuries by embankments, river straightening and
regulation to allow for shipping (Fig. 1.4). Man has largely changed the boundary conditions,
e.g. by closing the river branches and dikes across the branches. Water management has
therefore to reckon with the natural dynamics and may even be forced 10 copy and support
natural processes. The biodiversity which was monotonized in the past 1s 1o be recover to
reach the variety in abiotic - especially water and moisture regime conditious.

lu the chapter "Possible Remedial Measures” there is wntten:

~ to re-open the fortifications and thresholds on the river branches (Fig. 1.4) intakes and
to re-open the river branch systera

— to make some shallow underwater weirs in the Danube to ensure the flow into the river
branches _

- to use the Dunakiliti weir for the water level and ground water level optimization

- glic,
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We would like to add some ideas. Since the beginning of 1950's, extensive research to
inventory of biclogical diversity of the territory aiong the Danube river has beeg carried out.
Results indicated, that natural floodplain forest of the Danube was replaced by cultural
forests (plantages} of introduced cultivars of poplar (Populus euramericana, cv. Robusta, cv.
{-214, and others}, with special forest management. Introduction and invasion of several
aliens (e.g. species of the geuera Solidago, Aster and Impatiens) have changed the character
of the forestry. Other changes in wildlife and autochtonous flora were caused by water
management and structures, preventing fast flooding, preventing the flow of water in river
branches, changes of water quality (oxygen conditions) in river branches, etc. (Fig. 1.5).

As a result of ground water decrease in the area summer oak and narrow leaves ash die out.
Instead of original wet hard wood species came black, gray and white poplar, willows and
alders. [n the 20th century, the soft and transient inundation forest changed into cultivated
poplars and Salix alba. This problem is most evident under Bratislava, where until now ca
500 ha of forests have already dried (Fig. 1.13).

Since 1985 the research activity has been concerned upon the definition of the biological
diversity in the territory. Conclusions of these studies and other related projects resulted in
formulations of requirements, for minimizing the negative effects of the construction and
operation of the hydraulic structure on the living organisms, biocenosis and ecosystems in the
influenced area. Based on these resulls, some adjustments in the design of the structure were
elaborated. Geperal ecological requirements prescribed by the Slovak Environmental
Commusston {Ministry of Euvironment of Slovak Republic} are based on these studies {e.g.
the so-called "Bioproject™).

The WWF is probably not aware of the following single facts:

- Without inundating the floodplain and without continuously flowing water ig the riverside
areas and branches, there 1s 0o nutnient input

— Nutrient input consists of components in solution and of suspended forms. There 1s o
reduction of content of compornents in solution in water from the canal. Nuirients 1o
suspended form are bound on the smallest suspended particles. Only the largest suspended
particles are settled in reservoir (60 %). The general reduction of suspended nutrients is
therefore between 20 - 40 %, but amount of water and the general sum of nutrients is
much larger than by pre-dam conditions. “

In Hungarian Data report there is written that in the old Danube measured downstream from
the damming the Danube in Rajka and Duparemete, virtually the same sediment
concentration levels have been found after the damming as compared to the pre-dam
conditions.

Except this, the Slovak side is interested in re-opening the connecticn between the Danub_e
and floodplain and using underwater weirs and fords to ensure both the way interconmection
and floodiog the inuadation.

z

During the flood the sediment concentration will be similar as ia the p;e-dam coaditions,
therefore the floodplain will be supplied with nutrient input similar &s ic 1950s.
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The estimation, that the needed floods can be simulated from the Dobrohost intake
structure of the Gabcikovo canal and that this can recreate the hydropedological situation
of this territory at the end of the fifiies, ignores all available data and experience about
such amgiciai measures from the Rhine and Upper Danube; it is far too optimistic (cf.
chapier B).

There are differences between the Danube in the Gabeikovo reach and the river Rhine. The
differeaces are as follows:
- 1u the upper Danube there 1s the {loodplain chauged by hydropower structures from the
typical ‘Au’ (through flowing) into 'Polder’ type {stagnant water). Therefore Gabeikovo is
aot comparable with mentioned upper Danube's measures. From the qualitative and
ecological point of view, there are two completely different types of floodplain. The

differences are:

Au Polder

Water flowing v > 0.1 m/s standing v < 0.1 m/s
Oxygen oxygen rich without oxygen
River arms bed permeable impermeable -colmated
River bed sand, fine sand fine sand with organic matter
Flooding 1 - 3 times per year oo real flooding and if, then

with flowing water no flowing water
Ground water Oxygen conditions reduction conditions
Amounium no yes
Iron no yes
Mangan no yes
Organic matter little much
Evaporation/infiltration  infiltration > evaporation  infiltration < evaporation
GWL fluctuation yes no

— in upper Rhine discharge in old river is much smaller than at Gabcikovo (only 15 - 30
m’/s). Except this, in the Rhine there are realized instead of underwater weirs (Fig. 3.1)

the transverse barrages (Fig. 3.2).

L LT

The given example used to "prove " the restoration of soil moisture due to the Gabcikovo
scheme, while comparing the mean losses of leaves in August 1992 and 1993, is actually
unfair:
* August 1992 was a very dry period, as even the Siovak authors stress.

332

o




Underwater weir - longitudinal cross-section
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Fig. 3.2: Transverse barrage on the Rhine
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In other locations (rather than the quoted Cunovoe/Rusovce area) especially along the
Danube up- and downstream from Dobrokost, the groundwater level was not raised. but
lowered by up to 2 meters due to the river diversion: there, not positive but damaging
effects in the floodplain forests can be found in 1993. as compared 1o 1992.

[t 1s well known that the years 1992 and also 1993 were dry. Differences between these two
years could be seen from precipitation (in mm per month) and this could be compared with
long-term monthly averages in the period 1951 - 1980 (A) and 1981 - 1990 (B).

Locality SAMORIN:

I H {11 v Vv vi- vil VI IX X Xl Xl

1992 24 10 62 17 16 93 32 0 44 57 63 59

1993 29 23 11 20 25 48 64 49 42 65 67 &6

A 37 33 34 42 51 71 69 54 34 39 5t 40

B 43 43 30 23 52 52 39 56 50 33 43 49

Locality DUNAJSKA STREDA:

[ I HI v v VI VII VII IX X X1 Xil

1992 17 5 51 22 20 121 718 2 36 56 46 80

1993 27 18 5 8 15 33 59 36 3% 96 68 &0

A 29 31 3l 42 48 63 68 55 36 40 53 38

B 34 38 32 27 51 48 34 69 41 35 42 3%

We would like to remind to the WWF that for willows and similar woods which are
growing on accessible ground water level do not exist dry years or periods. Metabolism of
such plants does not depend on precipitation.

Slovak Data report is based on data from Slovak territory. We have to confirm that
downstream from Cunovo (it means from Dobrohost to Sap at the Slovak floodplain area)
ground water was really raised and not lowered as it was stated in the WWEF Staternent
(see Chapter 1.4.2). So at the Slovak territory there is a positive and not damaging effect.
The increase of ground water level ia this area can be influenced by water levels in seepage
canals, in the Danube and in river branches. Bottom permeability can be influenced by
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discharge 1in rivser branches. Therefore the intake structure is constructed to yield the amount
of up to 243 m'/s. : ;

hhhdd -
Another example is the strange comparison of Aranea species diversity of the very wet,
morphologically dynamic Danube iniand delta with the xerothermal, siable Jur peat-bog:
spiders are no indicators for flocdplains because they prefer constant habitat conditions;
second, the peat-bog (Carici elongaiae - Alnetum) is not a floodplain ecosystem.

The same applies for the example of butterflies. For floodplain biotopes, such a comparison
would be much more appropriate using e.g. begiles (Carabidae, Staphylinidae).

In the Slovak report the Jur peat-bog 1s mentioned only as example for comparison of
intensity of research and number of data to disposal.

hbpbd
The report does not address the problems of the important Istragov side-arm areg (upstream
of Palkovicovoj which is, as yet, not supplied by artificial water input {a new canal is
planned from Gabcikovo power pianti) and has therefore been drying out, since the Danube
was diverted in fall 1992. :

[stragov area is going to be supplied with water. Interconnection with output canal is under
construction. f

ek dededn
. {0 reconnect the side-arms with the main river even though this is partly recognized as
absolutely crucial for the survival of the biocenoses, especially the regeneration and
migration of the fish fauna. ‘

This is the Slovak proposal and some of fish passages are under projection and construction.
Small underwater weirs or artificial fords are necessary to make this interconuection real. See
e.g. the ready made openings upstream Dunakiliti on the Huogarian territory. But this is only
possible because the inundation in the area of hydropower structure is intact, what is not the
case upstream of Bratislava. ’

&&&4&:
. the monitoring data could have given many more results than the EC Report has

referred to. It is not clear why its summary assessment of impacts ignores the visible
damages in fish fauna, forests and habitats. The early general conclusion that the forestry
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has been positively influenced in Slovakia must at least be doubted, especially when
looking at the slow reaction of forests to changed environmenial conditions.

[ the report [B] all visible damages are described e.g. on page 25. "In addition, the
operation of Variant C has influenced the Danube seriously. There is a reduction of the
discharge for a reach of about 40 km downstream the dam to an extreme fow level, which is
copsiderably lower than the ever recorded minimum. In connection with this fiow velocities
and water depths decreased to unnatural values and most side branches (about 100 km) dried
out.”

"This causes a huge immediate damage to all water organisms especially those living in the
side branches, e.g. fish and benthic organisms (mainly the mussels). The remaining shallow
waters fail as spawning grounds. If the situaticn as deseribed above will continue until the
beginning of the vegetation penod most of the fauna and flora depending on floodplain
ecosystem conditions will be heavily damaged and may have resulted in the loss of essential
portions of populations and thus in reduction of genetic diversity and thus adaptability. This
especially concerus the four areas that are already protected or are proposed to be protected
as nature reserves.”

The general couclusion that Slovak forestry has been influenced positively issues from
visiting the area and from the fact of increase of ground water level over the whole area,
where previously in pre-dam conditions a long-term decrease of ground water levels was
recoguized. Slow reaction of forest is by slow general lowering of ground water level. By
sudden increase of ground water level, there is sudden re-vitalization of forest and bush (Fig.
3.3}

ddbd
The suggested monitoring program will help to provide a clearer picture if it will be
financed and really executed. This, however, is anything but certain in both countries.

Monitoring program is running. Some suggestions written by EC experts to improve existing
monitoring have been accepted and are going to be paid not by EC as promised but by

Slovakia. Generally, Slovak monitoring is described by EU as "“adequate™.

At the end of the chapter Flora and Fauna {including Forestry) we would like to inform the
WWF about the work of "Institute of Zoology and Ecosozology, Slovak Academy of
Sciences". This is the proper title of the institute mentioned in this chapter. The most
important report prepared by this institute is the report prepared for The East European
Environmental Research [nstitute in Budapest which is directed by Janos Vargha, who is the
laureate of alternative Nobel award for biology. The report is entitled *FUTURE of
DANUBE. Ecological findings, predictions and proposals based on data from the Slovak
part of territory affected by construction of the Gabcikove - Nagymaros River B?rrage
System”, edited and written by Juraj Holcik with contributors [11] {see title page in
Appeadix). This is the most important report evaluating the Gabcikovo - Nagymaras
project area from the ecological point of view, including special evaluation of ﬁgra and
fauna {including forestry). Following text is only a short sample of direct quqtation.
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“The present gumber of fish occurring here amounts to 52 native and 13 introduced species.
The 1mpact of man, such as hydraulic engineering measures and overfishing eliminated sych
species 85 Huso Auso, Acipenser steflarus, Anudiventris, and also the migrating race of
Agueldenstaedti from this stretch of Danube. Deepening of the Danube bottom during past
three decades and the subsequent change of the floodplain hydrology are the main reasons
of the decline of some, particularly phytophilic species (Cyprinus carpio, Abramis sapa, Carassius
carassius, Scardinius erythrophthalmus, Tinca tincg) and some of them are facing the danger of
extinction (e.g. the native wild carp). The last evaluation of the conservancy status of the
fishes in Slovakia (Holcik 1989), [19] shows that most threatened fish species is just from
the Danube river.”

“Since the mid of 1970's when the Danube river was heavily polluted by waste waters from
petrochemical works (Holcik et al. 1981), [20], the situation significantly improved. The
purification stations in Vienna, Schwechat and in part also in Bratislava were put in
operation and also the Slovnaft petrochemical work in Bratislava is now protected by the
hydraulic blanket. Due to this the fish species which were not recorded in the Slovak -
Hungarian section of Danube for about 20 years, started to appear again. The fish killings
were not recorded in this stretch of the river and the fish caught directly in the main
channel have lost their pronounced phenol taste and other odor and now are palatable.
Concerning the nutrient content it seems, that its amount shows the decreasing trend
during past years."

"The following types of forest growths are to be found in the Danube floodplain:

a) soft floodplain woods (assoc. Saficeto - Populetum), with home species predominating -
willows (Safix alba, S.fragifis), in a lesser measure poplars (Populus nigra, P.alba) and alders
{Algus glutinosa, A.incana). A charactenistic feature is the high GW {up to 1.8 m} and
repeated floodings, or at least overflow of the surface. The most valuable are spatially
restricted swamp growths of old, purely vegetatively renovated willows;

b} mixed floodplain woods (assoc. Fraxinete - Populerwn). They represent the most produclive
forests, well supplied with GW duriug the vegetation period and are regularly flooded
and enriched with sediments. In the original growths, poplars predominate {Populus xigra,
P.alba, P.canescens), ash trees (Fraxinus excelsior, F.oxycarpa), racemose birdcherry (Padus
racemosa), elms (Ulmus leavis, U.carpinifolia), but there are also alders (Afnus incana,
Aglutinosa) as also willows. At present, the species composition is strongly altered
through land use oriented to a monoculture of improved Euro - Amencan cuitivars in
which strains "I-214" and Robusta” predominate. Such growths are strongly homogenized
as to structure and species, with consequences for the functioning and stability of the
ecosystems strongly invaded by weeds of the expansive species goldenrod (Sofidago
gigantes) the starwort (Aster 5p.). As 10 trees, the species the box-elder {Acer nggundo)
spreads expausively. In parts of the present growths of the mixed forests 1a the
floodplain we may pote a shift of certain charactenstics towards more xerophilic types,
which is locally evident in desiccation of popular monocultures;

¢) hard floodplain woods (assoc. Ufmets - Quercetum). The ground water 1o the original
forests lies deeper, below 2 - 3 m but during the vegetation period it can ris¢ up 10 the
root system. Dominant timbers are Quercus robur, Fraxinus excelsior and F.oxycarpe, Ubmus
facvis and U.carpinifolia, with admixtures of Populus afba and P.nigra. The species
composition of the growths is somewhat adversely altered by the share of nonoriginal,
economically exploited timber species (Rpbinia pseudacacia, Juglans nigra, Ailanthus glandulosa,
Acer pseudoplatanus), as also by a change in the prevailing site conditions. These are for
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the most part afTected by a drop in the water table down to the gravel floor (in places 1o
a depth of 8 - 9 m) as a result of deepening the Danube bed aad intervenlions into the
regime of GW. This becomes manifest in growth cessation, trausparency of tree tops,
drying up of trees and in places 1o a complete destruction of forest;

dy forest-steppe associations of the Danube brambles growth (Assoc. Crataegeum danubiale).
They represent restricted associations midway between forest and nonforest
pbytocoenoses. They occur at sites where the gravel subsoil cutcrops to the surface relief
and vegetation is dependent oun precipitation. They are noted for a loose counection of
trees and bushes passing ioto forest-steppe and open spaces. The dominant species are
Quercus robur, Fraxinus sp., Ubnus sp., Crataegeus monogyna and others."

"The forests in the floodplain were dramatically altered during past 50 years or so. Only
reranants of original both soft and hardwood forest growths now exist within the limits of
the inland delta of this stretch of the Danube. The total area of forests now amounts to
14000 ha, of which 90 % are represented by introduced poplar plantations composed of
highly productive North American cultivars. Except of small parts of forests between
Gabcikovo and Palkevicovoe, thelr majority is negatively affected by the water level decline
of the Danube river caused by its bed erosion. In the mid of 1670's when the Danube bed in
Bratislava decreased by 1.2 m (due te dredging) the subsequent grournd water drop
resulted to drying of 400 ha of forests within one year.”

“Communities of beetles {Carabidae and Stapbylinidae) in the inland delta consist
predominantly of the strongly or moderately hygrophilous species.™

"The majority of carabids and staphylinids inhabiting the inland delta of the Danoube is
strongly endangered in regard to their stenotopy, high need for moisture and specialization on
the wetland or river-bank habitats.”

"lotervention into soil fertility resides in the assumed change of the GW by the RBS
Gabcikovo on the greater part of the affected territory. At the present time, the favorable
water regime of solls is conditioned by the level of underground water 0.5 - 2.5 m below the
surface on an area of some 70 thousaud ha of agricultural soil, primarily in the central and
eastern part of Zitny ostrov, representing about 70 % of the total original area of the
relevant territory. Some 7 thous. ha are humid areas, the rest {the western sector - or the
Upper Zitny ostrov) has water deep below the terrain. On areas with a faverable water
regime, plants moisture needs are covered up to 15 - 65 % with underground water. Works
by Fulajtar and Jambor (1983}, [21] imply that underground water in this area increases
wheat crops by 23 - 60 %, maize for grain by 12 - 36 % and sugar beet by 4 - 41 %. In the
Upper Zitny ostrov, underground water lies deep below the terrain with gravel and sandy
soils and is inaccessible for plants. Moreover, the ongoing long-term decline of the water
table (since 1960) as & result of erosive processes in the Danube river bed near Bratislava
absolutely rules out any utilization of underground water by plants in this part of Zitny
ostrov before the construction of the river barrage system."

“The original project of the Gabcikovo - Nagymaros River Barrage System (GNRBS) was
repeatedly modified during the course of construction primarily due to pressure on fhe
part of ecologists. The changes concerned principally the quantities of water to be let into
the old channel of the Danube and icto the left-bank floodplain. Several projecis were
elaborated which attempted to ensure a bigher level in the old channel and ip the present
floodplain between r.km 1811 and 1842, demanded by ecologists, with the aid of dikes or
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rocky weirs (in the old river bed), or dams and cascades with a controllable level (during
inundation}, with a minimum diversion of water from the reservoir, or the diversion canal.”

“Later the projec.t was altered so as to permit water to be fed through the diversion canal
from the reservoir into the arms of the floodplain. In the first case, the present-day arms

systems would for the most part disappear immediately the main channel would be dammed,
due to the drop in the water table.”

"The project was supplemented only dunng the course of construction with a facility for
taking off water directly from the diversion canal above the village Dobrohost, with a
maximum capacity of 234 m’s! . With the aid of this facility, the present inland delta is to
be supplied with a steady flow (20.0 - 30.0 m’s™') a periodically increased, or a flood flow
{(max. 234 m’s’'). The inundation territory is 10 be divided by low transverse dikes into seven
sectors with a cascade-like graded, controllable height of level {Szolgay et al, 1985}, [22]. In
subsequent projects, elaborated at the Hydraulic Research Iostitute in Bratislava, the water
supply regime of the floodplain was revised and made more precise with proposals for
ensuring connection of both ends of the arms with the old channel, which was not foreseen
in the original project.”

"The principal criterion for preserving the existing communities of aquatic organisms
settling the arms systems is to ensure a mutual dynamic interaction of waters in the old
channel and the arms systems."

"Conditions in the inland delta similar to those prevailing prior to the start of construction
work on the HPS Gabcikovo, although artificially created, could probably be obtained by the
realization of the so-called feedback regime, but solely on condition the dynamic interaction
between the main channel and the waters of the inland deita is successfully simulated, with
the preservation of the natural seasonal fluctuations and speed of flow at the original”

“The original project of GNRBS planned to feed the abaudoned (old) channel in the sector of
r.km 1842 - 1811 solely with seepage waters from the reservoir (about 30 m’s™} aud after
the seepage had decreased, by letting 50 m’s” from the reservoir through the Hrusov -
Dunakiliti weir. Later, proposals were accepted for increasing the volume in the old channel
from the reservoir (to 350 m's™") and several ?rojects were elaborated that would ensure the
ievel corresponding to the flow up to 1300 m s letting out 350 m’s™ of water through the

weir (weirs, dikes, or raised bottom thresholds at sites of present-day fords).”

“"Preservation of communication between the old channel and the arms systems is
considered to be the cardinal condition for maintaining the existence of ichthyococnoscs
and thereby also of fishery. In addition to the preservation of communications as such, of
importance is also a regular natural pulsation of the water level. From the ichthyological
and fishery aspect, the arms systems represent the most valuable part of the area of the
iland delta touched by the construction works. Iu the interest of preserving the softwood
repeated, short-termn floods are foreseen.” '

“A more detailed prognosis is possible for two insect families already studied, viz. Carabidae

and Staphylinidae: .

1) an extinction of the majority of the hygrophilous species or an extreme decline in their
abundance;
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2) a disappearance of the more tolerant mesohygrophilous species, or these will be very rare
due to the lower density of the drying forests and due to their preference of the
shadowed sites;

3} tbe communities will be strongly penetrated by the eurytopic or feld species from the
surroundings of the remnants of the existing floodplain forests;

4) populations of the majority of the species occurring in the rempaats of the floodplain
forests will be male dominated and will not be able to exist autogomously;

5} the ecological structure of such communities will be extremely beterogeneous, the
probability of theit spontaneous regeneration will be very low.

Completion of the river barrage system on the Danube and its running will have the
following impact on the inland delta: ;
» An altered water regime and thereby also a gradual disappearance of the inland
delta of the Danube;
« Disappearance of wetlands and moist grasslands;
o Perishing, and thereby also the consequent felling of the last remnants of ancient
trees with hollows."”

“As a result of the permanent constructious iu the river barrage system, forestry has lost 3000
ba of forests and another 2500 ha will dry out within 2 - 3 years after the system is put into
operation. As essential forest reconstruction will have to be carried out ou an area of some
3600 ha, with a transition to hardwood trees. The loss of the forest’s recreational function is
estimated at about 4200 ha."

"Construction of the RBS on the Danube according to the original scheme, with a

minimum discharge in the old channel, would mean considerable changes in the water table

on an area of some 38 thous. ha of agricultural land. These assumed changes in the water

table, calculated according to Halek (1979) would have the following adverse impact on

agricultural production: '

~ decrease in crops by 25 thous. tons in terms of cereals (minimum variant)

— loss of soil humus through mineralization, minimally by 10.5 million tons

- release of nitrates in humus mineralization in a minimum quantity of 1.8 million tons
nitrogen."

"The construction of further large-scale irrigation systems assumed a partial elimination of
tbe decrease in crops.” :

"The new designs for an improved completion of the niver barrage system on the Dagube
from the aspect of its impact on GW (Mucha et al. 1992), [23] presume a control of its level
iz soil and this not merely by means of drainage canals, but also through a control of flow
between the diversion (upstream) canal to the hydroelectric power station near Gabcikovo
and the Danube's natural bed. According to the authors of the project, also the retention
reservoir near Hrusov is expected to be used to this end. It is also planned to ensure an
optimum fluctuation of the water table in the Danube's littoral zone in order.to avoid a
deterioration of its quality (nitrates content). The purposed procedures might help
significantly to raise the water table in the Upper Zitny ostrov and thus to improve the
water regime of soils for ensuring humidity for sgricultural plants. This solution strikingly
lowers the danger of lower crops in consequence of the drop of the water table according
to the original project. In addition, it removes the danger of humus mineralization and
accumulation of an excessive quantity of nitrates in the soil. Its realization does away w'ith
the need to solve the deficit of humidity for agricultural produce through the construction
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of new irrigation systems. Moreover, it permits to lower the intensity of irrigation in Upper
Zitny ostrov.”

"As the function of the inland delta depends on the mechanism of action of the hydrological
regime, the function of the entire ecosystem may be ensured by adhering to the following
conditions:

1) to preserve or renew a permanent connection between the main channel and the arms
systems,

2) to ensure a permanent dynamic flow in the old river bed,

3) to ensure continuous flow not only in the old river bed, but likewise in the arms
systems,

4) to ensure such a seasonal fluctuation of water levels in the old river bed and arms
systerus &8s corresponds to the nstural thythm of the level regime during the course of
the year and permits 2 periodical flooding of the inundation territory. Seasonality,
extent and duration of flooding must be anchored in the manipulation regulations.”

"In the past, to ensure navigation, a series of measures were adopted at the expense of the
arms system i.e. a uniform river bed was thus created, its levees were raised, whereby the
side arms were impoverished. Were it not for the favorable properties of the arms systems
in reducing the flood wave and taking off large discharge, they would evidently have been
completely done away with by now. This, of course, resulted in numerous undesirable
consequences, the most conspicuous of which are (as regards the substitution of discharge by
swelling) a gradual earthing and a threatening disappearance of several arms. The
contemporary hydrotechnic structures permit pavigation in the diverted sector with
considerably lower claims to discharge flow. Nonetheless, despite this, the trend to
impoverish the flow through the inland delta is going on, this time in the narme of energy
claims, and the physiotactically dubious couception of compensating the discharge with
swelling is also envisaged for the main channel of the Danube. ... the present-day {inundated}
landscape has been modeled and is kept alive by a 2000 m’s! discharge. In an area where a
considerable part of the energy is planned to be fed 1uto the mains, hence, to take off the
system without compensation, we must plan compensatory inputs into the landscape. [n
designing practice, this means to propose adjustments to the river bed so that it would have 2
satisfactory level while preserving a CV (flow velocity) over 0.5 m.s" (preferably around 1
m.s™') and that the arms system would naturally fill also with a substantially lower Q (i.e.
about 1000 m’s'l).“

"At places where water from the arms will enter the old river bed, it would be enough to
copstruct rocky chutes on one side only, permitting migration from the old river bed into the
arms, but in places where a two-way flow will be iavolved, these chutes should be on either
side. On dams where water is to flow from the river bed to the arms, chutes should be built
from the side of the arms.”

Please, compare this text with the EC Data report aud visit the Danube delts between
Bratislava and Sap. Please, compare the prediction and the reality written in EC report. The
struggle is to eliminate all negative impacts and to optimize the whole system as much as
possible. A lot of this has aiready happened. Water management regime is already elaborated

as written above [F).
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Abbdd
B. Commentis on the Recommendations for a Temporary Water Management
‘ Regime
The ecologically more acceptable range between 46 % and 95 % of water for the Old

Danube as an interim solution, which in fact is realistic from the technical point of viesw,
was not discussed at all -

This includes the EC experts not noticing the original Slovak legal prerequisites for the
operation of Gabcikovo (the "19 Conditions" demanding 65 - 75 % of water in the Old
Danube) as well as the 66 % compromise solution which was suggested in February 1993 by
EC Commission and accepted by the Hungarian side. Such a scenario would certainly
reduce the ecological problems and would still leave a large amount of water for Slovak
energy production.

The suggested minimum discharge of 400 m’/sec is well below the historical minimum of the
river in this region. This will promote the extraordinary drainage effect of the river, affecting
the floodplains and the adjacent lands. A minimum discharge of 660 mi'fsec is close 10 the
historic minima and technically feasible at the Cunovo bypass weir. '

10 % of discharge (2025 /s = average Danube discharge) means:

~ 200 m*s in average

-~ value of 14.3 % of Gabcikovoe production

— 300 million kWh per year of electric power

- at least 400 million Slovak crowns per year

- saving of (.4 million tons per year of coal

- corresponds to 0.125 million tons per year of ashes if burning coal
— saving of 0.45 million tons per year of oxygen

dodedhdede
Underwater weirs :
As one "remedial measure”, the new construction of two underwater weirs is recommended.
The Slovek engineer's plan to build the same kind of such weirs as on the Southern Upper
Rhine (e.g. near Strasbourg). From the many years of experience about these weirs on tie
Upper Rhine and the many scientific data produced on their impacts it can be stated that
this measure will be inappropriate, inefficient and ecologically detrimental for the Danube
and it will rather worsen the situation: it will dissect the river continuum into a chain of
ponds and result in higher erosion downstream from each weir (cascade effect); upstream
from the weir it will create standing water, higher eutrophication and sedimentation
processes (colmation) reducing the river water quality, i.e. a complete change of the former
bedload regime. The design of the planned underwater weirs creates such great velocities
that fish will not migrate; elsewhere, artificial fish ladders proved to be useless investments.

On top of this, underwater weirs proved to have no decisive, positive impact on the

groandwater. The water levels will be adjusting enly 10 the downsiream water level of each
weir. Even with a narrow sequence of many weirs, these drawbacks couid only parily be
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‘reduced. In addition, the imporiant exchange between surface and groundwater wiil be
reafaced qﬂer some tme due to upstream colmation. On the Upper Rhine e.g. in the Weisweil
weir section, less tharn 20 % of the “inundated” area maintained ecological conditions similgr

;09 é’?;adpfaz’rxs. but over 80 % of the former, typical ecosystem is lost today (Henrichfreise

The goal of underwater weir 1s: _

* to rise the water level so that water can flow ioto river branch situated upstream
* to rise water level and at the same time to rise the ground water level

* to slow down erosion and successively to rise a river bottom to a new stage.

The construction of under water weirs is very shallow, similar to natural fords or moving
sandbanks (see Fig. 3.1). Weirs are build up from natural stoues and gravel used for river
bank fortification and dikes (groynes). Underwater weirs are shaped along the weir and niver
is narrower upstream of the weir. This is the maig difference in companson with the Upper
Rhine, well known the river steps on river branches (Fig. 3.2).

Discharge is large enough to ensure needed velocities. To speak about a chain of ponds is
simple sign of not understanding situation. Also there exist no cascade effects, no standing
water, no higher eutrophication, no colmation. An example in a smaller scale can be seen in
Slovak river branch system, in the main river arm. Velocities are there high enough to clean
the river arm bottom, to reduce colmation, to break euthrophication, to force infiltration.

An example is the velocity in the Danube at the Old Bridge in Bratislava, where the water
level is pow raised 2 m at low discharge (800 m’/s). There is flowing water, it is not a lake.

On top of this, colmation has its criteria of origin and degree. According to WWF many
years' experience, a lot of river bank filtration well fields should be colmated. Why the wells
for example in Budapest and in Komamo are still yielding water? Answer is, because of the
velocity of flow aod its changes. Velocities in the Dasube and also in the niver branches on
Slovak side are bigh enough, 1o keep colmaticn in some extent. Velocity in the Danube, also
upstream of planned underwater weirs, will be larger than at Budapest or Komaro.

The water levels will be not adjusted only to the downstream water level of each weir. It is
simple neglecting of all natural laws and WWF itself can not believe this. After putting the
Gabcikovo into operation because of not dredging the fords, which are natural underwater
weirs the ground water after previous decrease is slowly rising. This is documented also in
the Hungarian report.

Generally speaking, Gabcikovo system of structures is oot comparable with e.g. Weisweil
weir. This is clear for every not prejudiced visitor.

&ddedo i
Lateral dikes in the floodplain
Even though in 1991 the Slovak environment ministry expressively(l) criticized such .
measures as very detrimental and demanded a solution ensuring a water input in the side-
arms from the Danube and a removal of the disclosures between the river and the side-
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arms (no. 11 of the 19 Conditions" from 25 June 1991), the Gabcikovo engineers started
to build this scheme in winter 1992/93 destroying parts of the side-arm system, reinforcing
the disciosures with the Danube and starting a permanent inundation of the wetland in
May 1993. Condition no. i1 stated already in 1991 that “the construction of lateraf dikes i the
inundation area and the creation of cassettes will damage the thru-flowing of the sude-arms and result in on
unnatural water regime of surface and groundwater, which with their oxygen regime and nutrient contents
will not correspond 1o the needs of floodplain forests. It would provoke a nom-desired fong-term inundation of
the forests causing its complete or significant ckarge.”

t
This view is strongly supported by the WWF scientists: these dikes will transform the
previous continuum of the floodplain into a chain of practically independent ponds which
perhaps give the impression of an intact wetland at first sight and in very short term. It
may even be true that the new water levels following the new artificial water input from the
Dobrohost intake structure lifted the water level to a higher level than under recent predam
conditions. However, the single-point inflow of water, its stable, significantly reduced volume
and its changed water quality (the water comes from the storage lake having lost most of its
suspended matler including nutrients crucial for the floodplain ecosystem} in fact result in
detrimenial effects. :

The water level just upstream from each lateral dike is lified 100 high and remains stable
over many months. This is damaging for natural floodplain biocenoses. Further upstream
from eack lateral dike, the water damming has no more impact: the dammed water remains
horizonial, while the floodplain morphology is inclined.

No independent ponds (except two new material pits between Vojka and Bodiky), no stable
and stagnant water, no horizontal water level, no loss of nutrient. This was explained earlier.
We can oply recommend to WWF to visit and to work in the area,

e dode b
This measure induces a real threat (o the affected floodplain forests. Contrary to the
propaganda of the Slovak investor company in 1993, the artificial water input has not
“saved the Danube inland delta™. Moreover, the negative scientific prognosis is aiready
reality, as it was revealed during recent studies by French scientists from the Lyon university
who investigated the lower part of this Slovak floodplain section in 1992 and 1993: they
found clear signs of physiological problems for willows which in large numbers soon will die
or have already died (especially large trees).

Yes, there are known physiological problems of large old willows in pre-dam coaditions,
which has the French scientist recognized. Ground water level has increased since May 1993
in the whole Slovak floodplain. It means, that he studied the previous pre-dam long-term
development in 1992 and 1993. {
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In addition, the lateral dikes proved to impede the migration of fish and other water
organisms because they created high barriers which no Danube fish can cross. In 1992, there
were four small lateral dikes in the side-arms near the village Baka, in fall 1993, the number
of even larger barriers increased to ten. The French studies documented a drastic loss of fish
biomass as compared (o the 1992 situation: apparently almost all large fish have gone. only
a few species dominate (e.g. bleaks = Alburnus a.) while the original diverse fish cenoses are
largely altered today. The detailed analysis will be available in January 1994.

Slovak Cartography published a map {27] where all older lateral dikes are shown. All 10
dikes are in the map. Lateral dikes were re-constructed, regulation weirs at some places were
added.

dhdbdd
Finally, the construction of these new lateral dikes together with the permanent, controlled
filling of the channels provided unlimited access for many more visitors (recreation!) and for
the often illegal construction of weekend houses all over the floodpiain: the wetland, which
untii recently hosted many threatened, but sensible species is today dramatically
endangered by the threat of turning into & big recreation area for thousands of people.

The whole ares from Bratislava to Sap is 50 km long and bas two sides. Enough space for
organized tourism and protected area. 90 % of the area is cultivated (forest plantation). Some
areas are already protected and closed for tounsm.

dodo do o e
It can be concluded that, after the weirs and dikes were largely tested on the Upper Rhine
in the 1960s and 1970s, they will have no satisfying effect on ecology, groundwater or
Sforestry at the Danube. :

This is true ia the Upper Rhine.

bbb

Unfortunatelly, the most important recommendation of the EC Report suggesting a
“deposition of gravel” downsiream of the Cunovo weir is not discussed any further.

Deposition of gravel is included in the reports [A, B, [, G (p. 64)].

347

113




bbbl

C. Technical Limits of the Present and Future Discharge into the Old Danube
Temporary Water Management are largely dependent on the technical situation of the
Gabcikovo scheme, especiaily the Cunovo diversion weir, with its various openings.

Cunovo wetr, shiplocks and power station are under cdnstruction uow and will be ready in
1996. This will extend the discharge capacity at Cunovo to that as in Dunakiliti weir, which
is completed, but is used only during the large floods. -

hbdbd

A relatively small problem arose with the ferry service in the Gabcikovo canal providing a
second connection 1o the three isolated villages.

The road connecting the three villages with Bratislava is under construction. This will be the
third connection.

oo i o

... navigation was closed several times, especially on 29 days between 20 October and 30
November 1992 -

The 29 days of closing the navigation was during putting the Gabcikovo into operation and a
large winter flood. This is common situation on all waterworks and during the flood
situations. :

Titbit for the WWF was the new stopping of navigation in March aod April 1994. Besides,
for such cases, operation of shiplock in Dunakiliti was foreseen.

hhhbdh
The Cunovo bypass weir was originally designed for auxiliary purposes with a hydraulic
capacity of 1,460 s’ sec {4 gates). However, after a few hours of operation, it proved fo
have a faulty design for the strong erosion activities at its downstream parts (9). Therefore,
the weir’s discharge is limited in all cases to 600 m’/sec. otherwise it could be destroyed by
erosion.

Cunovo bypass weir is temporary structure now with limited discharge via spi.llway of 600
m’/s. Definite weir, shiplocks and hydropower station is under construction with large enough
capacity. :
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Two tainter gates (each 24 m long and 25 1 heavy) were washed 2 km downstream onto
Hungarian territory.

Tainter gates are heavy but hollow. Archimedes law is still valid.

oo e &
This explains why one of the remedial measures of the EC Horking Group recommends the
‘construction of an underwaser weir at RXM 1845.5 for improving the operational rebabifity of water supply
from the inundation weir (fess mainsenonce of the spifursy). ... Whthout this there is a large risk that the
nurdation weir spiffway uatl be under repair most of she time”.

WWF is aware of the fact that the proposed underwater weir in rkm 1845.5 ensures the
filling the branches system in Hungary with water and ensures at the same time the crucial
ueeded interconnection of Hungarian river branches with the Danube at least on two or three
places (Fig 3.4). If the underwater weir is | - 2 m high, an increase in the water level will
not reach the inundation weir. The Hungarian and Slovak administration agreed with the
Hungariau proposal of realization of 2 similar underwater weir in rkm 1843 which can put
1ntc use also the ready made inlet structure of the Hunganan branch system in Dugakiliti. EC
Working Group made political compromise and advanced the proposed place of the
underwater welr upstream, so that Dunakiliti inlet structure for supplying Hungarian
inundation can not be used. This was decision to satisfy the wish of the Hungarian
Parliament.

do ok o dh
The sedimentation processes in the Cunovo storage lake were always stressed by the Slovak
side as an important limit for a higher discharge of water into the Old Danube because a
reduced discharge in the storage lake will enhance the undesired settling of suspended load.
The new EC Report (4} confirms that ‘ol bed foad and 60 % of the suspended bed foad have setsled in
the reservoir and that the damming at Cunovo has highly significantly disturbed the :
sedimeniation/erosion balance in the Danube. ¥t must be stated: i
i. The Slovak side now admits for the first time that this problem in the storage lake :
afready exists, Even the building of artificial isiands in the storage lake cannot stop this
process. Mostiikely, detrimental biochemical processes inducing a threat for the
groundwater quality have started and thus will probably threaten the drinking water
nearby.

The Slovak side from the very beginning have been aware of the sedimentation in the
reservoir. This sedimentation of the bed load is small in the reach from Bratislava to
Rusovce {ca 150000 m’/year) and has positive effect. Later, gravel and sand will be dredged
and added downstream Cunovo weir. Guiding structures in the reserveoir {which is now not a
storage lake) are not constructed to stop these processes, but to distribute them over the area
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[ig. 3.4: Openings in the river embankments for supplying the

Hungarian {loodplain with water




so that a_t some places is alternating sedimentation and erosion. This guiding structures. are
functioning only if the water is flowing with high enough velocity. Under such conditions at
these places "mostlikely" detrimental processes will not start and mostlikely detrimental
processes will not exist in reservoir. Reservoir is not a polder as it is, the case at the sides of
the hydropower structures upstream Bratislava.

i de o o o
. Beside finer bed sediments, there will be a clear deficit of transportable matter compared
to the river's transport capacity in the Danube downstream from the reservoir. This will
inevitably result in erosion processes downstream from both the Cunovo and the
Gabcikovo weirs, similar to such effects on other dams elsewhere.

WWF is not aware of changed transport capacity in the Danube dowpstreamn Cunove welr,
There is not direct similarity with other dams “elsewhere”. [n the opposite, because of
destruction of river bank fortification, meandering of river, interconmection with river
branches, underwater weirs aud fortified fords and if necessary adding sediments at
Bratislava, this all will make this effect no important.

Eddodd
D. Comments on the Social Situation of Local People

The unreliable ferry service (it runs mostly once an hour due to limited fuel; its limited
capacity often leads to long waiting times; it often has 1o stop during fog, wind and ice)
causes unaccepiable travel times.

In contrast, the new road will mainly serve those who (now develop an interest in} spend
their week-end or recreation time in this area. Together with the new, permanent access o
the entire wetiand over the lateral dikes, the permanently filled-in waterways, the hundreds of
often illegally buiit week-end houses along the side-arms and the newly planned recreation
areas at the gravel pits, a total transformation/alienation of the wetland and of the
traditional villages with their social structure is now being implemented from the outside:
This process is technocratically oriented, ignoring traditional local interests and ecological
sensibilities. It is urgent that this will be stopped, and where possible, reversed.

There will be three access possibilities to the three villages and those are: directly from
Bratislava, via Gabcikove power station and the mentioned ferry boat. There was always
permanent access to the entire floodplain between villages aed the Dapube. Only in the latest
20 years the river branches have not been permanently filled-in with water. We ask WWF 10
give a list of "bundreds of illegally built week-end houses" in this floodplain. Gravei pits are
situated out of a floodplain forest. Lateral dikes are old roads used by forestry.
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Recommendations by WWF and Independent Scientists
A. Recommendations with Respect to the EC Reports

... WWF suggesis producing as soon as possible
* g water quality study including ;
e control sampling and analysis on the changes in surface and groundwater quality,
e changes of the underground currents and
» potential impacts on the drinking water reservoir;
* g river engineering study investigating
o the present state of the Cunovo scheme,

e the technical possibilities and costs for the improvement of the discharge into the
Old Danube and '

o the new variant to reduce the undesired sedimentation processes in the storage
lake up- and downstream from the Cunovo weir through the construction of a
small navigation route.

Eack study should be worked out by an independent expert team aiso involving local,
competent experts, providing that they can work independently from the government and the
Gabcikovo eperator. '

Until now there have been various independent studies. One such a study is under realization
in framework of EU PHARE program. The program is not only study but an optimization of
all aquatic elements: .

-~ surface water .

— ground water r

—  agricuiture and forestry ;

— environment 10 connection with water :

The main goal of this program is to define and solve problems and to make and realize
suggestions. Some results are already available (see pages 103 - 109). Parallel studies are in
framework of monitoring at various institutions, universities and the Slovak Academy of
Sciences.

dbdddh
B. Alternative Recommendations for the Future Water Regimes

However, it is clearly a question of the European political interest how quickly the needed
political negotiations will produce results and how much time will be allowed to pass by
for the realisation of the urgently needed and hopefully agreed steps. .

What is the real WWF political interest in this case story? Is W_WF really politically
independent? [s the Gabcikovo project technical problem or political one?
B
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The scientists invaived are convinced thar this “gentle solution” can be achieved faster,

cheaper and politically easier, than the "technical solution” the EC Mission’s Working Group
was able to agree on.

Every new solution has to respect the following priority objectives:

1. The reestablishment of the hydrological dynamics both

in the old river bed,

in the side-arm system and

in the floodplains.
... the water level fluctuations ... have to run in. such a way as they were at least under pre-
dam conditions, and at best before the serious gravel excavations started (i.e. [1960s). This
automaticatly entails the needed natural input of nutrients into the floodplain.

The Gabeikovo project and the Slovak proposals of water regime fulfill these requirements.

hdddd
2, The restoration of the groundwater table dynamics
This is possible only under a non-restricted connection between the surface water and the
aguifer.

This requirement is fulfilled by existing state. Proper water management regime has been
proposed.

&bk d
3. The reestablishment of a direct and non-inhibited connection between the river and the
floodplain including the side-arms.
This will allow the migration of organisms and diaspores.

The Hungarien and Slovak project of re-establishment of connection bas been stopped by
political means by the Hunganan Parliament.

T Y YY) .
4. The enhancement of the morphodynamics
Erosion and sedimentation are prerequisites for the habitat and biological dynamics of
floodplains. They should be promoted to the largest extent possible.

It has happened on the Slovak floodplain.



YN V¥
5. The restorafion of self-purification processes

They have to be supported 1o the maximum extent in the entire floodplain and river area.

Restoration has a[rcady re-started at Rusovce, between Bratislava and Kalinkovo, in the

Mosoni Danube, in the Slovak inundation. “Self-pollution” processes have been stopped in
the Slovak ﬂoodplam :

PPV

C. Short-term Solution .

Based on the technically possib:’e t

*  discharge minimum of 600 m’/sec arzd :

«  discharge maximum of at least 940 m’/sec {more up 10 1,500 m’/sec depending on the
technical possibilities of the Cunovo weirs and with respect 1o the Slovak z’egai order
stated in the "19 Conditions™ from June-1991).

Higher average discharge will create eutrophication problems with following water quality
changes and secondanly it will create pollution of air; soil, etc. (page 110).

WWF suggests as an urgent measure for the next two years, which are needed for the
preparation of the long-term solution, instead of underwater weirs the accumulation of
sediment bodies in the old river bed in the form of gravel banks and islands.

Better possibility is to let the Danube, at least partially, to meander over the floodplain. To
accumulate sediments, it meaus to excavate and transport sediments 10 a proper place aud
then to put them somewhere into water. This process’in the large scale is not very
ecologically friendly.

hhbdd
Even though this interim solution cannot balance the 'drawback.s of underwater weirs
concerning the groundwater levels,
= it largely prevents upstream colmation and
eutrophication,
it preserves the river continuum and
allows free migration of fish and other orgamsms in the river bed.
In addition, it is no alien construction (like an artificial underwater weir} in the river
bed, and uses authochtonous material from the river bed itself and from the banks This
measure does not disturb or change the typical environment for the river biocenoses.
¢+ These sediment bodies allow an easy transition tgwards the needed long-term solution
which is suggested in D.

% % % %

Underwater weir is similar to natural ford. At the same time it s the bottom fortification to
some extent. Underwater weirs are not the river steps. -
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szfzsé:’ sediment bodies can easily be built up within a short-term of a few weeks using the
existing {ocal gravel and sand deposits in the old river bed. )

Exactly, from this material will be built the underwater weirs or if WWF wishes - artificial
fords.

hdhddd

D. Long-term Soelution

Starting from the above-mentioned facts that

*  the previous, natural water level dynamics, with all their positive effects for the
floodplains and the groundwater, have 1o be restored,
the discharge in the Oid Danube realisticaily will remain below the former discharge,
at least the Slovak legal standards (as siated in the "19 Conditions” from June 1991
Jollowing § 14 of the Slovak Water Lawj will be fulfilled, but in their meaning of a
dynamic discharge (cf. description in B) of 65 to 75 % of walter,

* an acceptable compromise will be found, orienting on the EC proposal from February
1993 (average discharge of 66 %) which was already accepted by Hungary,

the compensation of the discharge deficit (25 - 35 %) can only be achieved by

lifting and constricting the present river bed

which is entailed by a reduction of the existing discharge area.

The lifting and constricting of the river bed can be achieved by the deposition of gravel and
small sized boulders in the oid river bed. Similar 10 the short-term solution, this measure
includes the forming of islands and gravel banks. It is expected that a stretch of ca. 20 - 30
km downstream of Cunovo has to be filled up with a volume of one 1o rwo meters. For this
purpose, an amount of ca. 5 - 10 million m’ gravel and boulders will be needed.

As a second WWF recommendation it is suggested that
the storage lake up- and downstream of Cunovo be reduced by new dikes to a navigation
route.

The objective is to reduce the sedimeniation and undesired biochemical processes in surface
and groundwater of this artificial lake (which has no efficient sealing to the underground like
the power canal) to the minimum extent. This will reduce the potential water pollution
threatening the nearby and downstream drinking water wells. The area in-between the new
dikes parailel to the navigation route and the present lake dikes should be turned into
restoration areas. If done in the appropriate way, these man-made biotopes can develop over
the years into secondary wetland biotopes.

& is evident that the entire planning and realisation of this solution has to be examined
thoroughly and in detail by an independent, international water engineering institute
together with an ecological institute experienced in river management.

In contrast to other proposals, this "gentle” solution offers a comprehensive approa.ch to
the river area. It will help to limit and partly even reverse the detrimental chan.ges mducgd
by the Gabcikove scheme. It will not only bring a long-term preservation of this Sfloodplain
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ecosystem of European importance but it guarantees an improvement of the presently
critical groundwater situation. It is a solution for the Danube and the base for an
ecologically-oriented, economic development of the border region which is to serve the
tivelinood of people living on botk sides of the river.

Decision making for the long-term solution will be based on thoroughly study of monitored
data and on evaluation of long-term: development in the area. The solution will be tuned to
the best conditions and this with co-operation with the best environmental institutions.
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4. EPILOGUE

Envirogmeuntal impact of construction of hydropower system lies in construction of weir,
function of which is impoundment of water, construction of hydropower station and
construction of water supply for turbines. Water supply for turbines is constructed by
canalizing a niver {making a nver into a capal by straightening, building the high
embankments along the river), or by building the water supply canal aside from river
bringing water to turbines. In the first case, hydropower station is built up directly at the
river. This is typical for Nagymaros. Part of the floodplain is covered with impounded water
and a part is changed into "polders" (depression with stagnant water behind the
embankmeunts). Original floodplain is lost. In the second case, the hydropower station is at
some distance from the river. This is typical for Gabcikove. The floodplain is saved, but the
water regime is chaoged and should be therefore optimized by appropriate measures.

In the past, measures taken for the navigation coustrained the possibilities for the
development of the Danube and the floodplain area. The ecological changes in the area are
subject to a long-term trend of river bed and water levels decreasing caused by a vanety of
reasous, above all the large river regulation works, which implied deliberate and unpatural
cutting off and bundling of river branches into one main, straightened and heavily fortified
channel for navigation. Assuming the navigation will no longer use the main niver, a unique
situation has arisen. Supported by technical measures, the river and the floodplain can
develop more naturally.

The main impact of a construction of hydropower system lies in the changes in water and
ground water regime. These changes are the primary changes. They are measurable
immediately or in short time after putting system into operation. Ecological changes (except
large losses in fish biomass immediately after diverting larger part of water) and especially
the chbanges of several important ecological indicators, €.g. forest, birds, beetles, mammals,
fish, mollusks, are secondary changes and are usually measurable after a longer period, but
at the earliest in the pext vegetation period. It was the air of the EU experts to estimate the
prirmary changes, changes in water and ground water regime, because the first measures
and remedy measures are of hydrological type. To evaluate and propose such measures,
there are needed the characterization of long-term pre-dam condition trends and short-term
changes during, before and after damming the Danube. It is therefore only obvious that
mainly water regime measurements were taken into consideration in the EU expert's
report.

Gabcikovo - Nagymaros system of barrages, locks, dikes, canals, etc. represents an extremcly
complex system. To understand this system, it is oecessary io create a plausible and
consistent framework for thinking about the problem and z tool te organize and analyze
the available information in specific project-oriented context. Except this, it is necessary 10
have a deep interdisciplinary knowledge. A simple example for an “independent” reader can
be the problem of occurrence of benzopyreue in an observation well (page 90). An
igdependent scientist should not only know that benzopyrene is an hazardous organic
pollutant and he should not only compare analyzed concentration with some standards, but
should know something about the possible pollution sources of chemicals, about its
degradation, transformation, treatment, etc. But this is only one part. He should kn?w about
ground water flow, recharge of aquifer, processes in the aquifer and this all accorldmg to the
local geological, hydrological, etc. conditions. Except this, the independent scientist should
know something about construction of production water wells and observation wells and
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1
especially of concrete weils if some anomalies are measured. [n our example organic
pollutants have been detected in a deep observation well (Rusovee - Ostrovoe Lucky D3/3) in
a depth of 71 m, only one day after fulfilling of resefvoir with water, in the upper pan of
the reservoir by Rusovce where there was not flooded area and the Dagube is flowing in 1ts
previous niver bed. Water level was raised, that time not ungaturaly bigh, to the level 128.5
m as| which is approximately level at previcus average discharge in summer period. The reat
scientist should ask a few questions: :
e What is the origin of pollution? !
« What is polluted, ground water, well or sample by sampling?
¢ s it possible that this kind of pollution can travel from river into the well in such short

time?

¢ What can be the reason for this occurrence? :
The answer will be: scientifically and theoretically it is not possible that e.g. lindan could
occur in the ground water in this observation well. Occurrence of such substances in the
mentioned well is probably from the air and dust, because this wells are observation wells
constructed for measurements of ground water levels and not for microbiology and special
chemicals. Wells are not pumped continucusly and are not isolated from air pollution and
dust. Pump the wells properly aod try agaiv. This was also done and no pollution was
measured. We have discussed all these topics with the WWTF independent scientist on the
Conference in Papiernicky, one of the authors of the WWF Statement. Is he really
independent and is he really scientist? Is WWF really interested in scientific dispute or in
political one? '

Comprehensive statement, as the WWF Statement seems at the first sight to be, however
should also look at the positive impacts, i.e. environmental improvements that are possible
directly (e.g. hydropower replacing fossil fuel), (see page 110) or indirectly (due to increased
revenues) as a consequence of a new development project, e.g. supplying floodplain with
water, new road, tourism, etc. Further such statement should be comparative, not an absolute
assessment. :

Recommendations by WWF and independent scientists are trivial, Surface and ground water
flow and quality including sedimentation processes are already studied in the Slovakia very
carefully e.g. in the EU PHARE project, and measured and studied by various other
organizations in framework of Ceutre of Moritoring. Independent experts are included,
countrol sampling and analyses are carried oul. '

The re-establishment of the hydrological dynamics in old river bed, river branches,
floodplain and ground water have been proposed (I, F]. For WWF scientists it is known that
such real proposals have been elaborated. For example, discharge in river branches on each
side should be 1/50 of discharge in Bratislava, which ensures natural discharge and water
levels fluctuation (up to 2 m) and the whole variety of flow velocities. Except this, in special
occasional flooding of floodplain is foreseen. Similar water management is proposed for the
Danube including more water in vegetation period, fluctuation of discharges and water levels,
according 1o previous studies. The means for ground water fluctuation are the Danube,
seepage canals, inundation area, reservoir. By superposition of these meaus, necessary ground
water fluctuation estimated by previous studies couid be reached. There is no fear that
congection between the surface and ground water would be lost (see experience from the
Slovak floodplain, page 64).
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There was oot non-ishibited connection between the river and the floodplain in pre<dam
conditions. Proposals and approved projects for such connection exist. Some of them in
floodplain are under counstruction. Co-operation of Hungarian side would be welcome apd
would yield into much better conditions than there were the pre-dam conditions. Erosion and
sedimentation is promoted from Devin down to Rusovce, from Cunovo to Sap and in
reservoir from Cunovo to Samorin. '

Self-purification processes are restored in the Mosoni Danube, in the Danube at Petrzalka and
Rusovce, from Bratislava to Kalinkovo and in the floodplain area. This will be improved 1n
addition after connecting the Dagube with niver branches.

Slovak side will ensure the necessary discharge into the Mosoni and -‘Maly Danube, into the
Danube and will optimize step by step the whole structure, based on evaluation of
monitoring.

Meandering of old Danube, new islands, new banks, fords, erosion of river bank fortification,
etc. are realities. This process will continue. Some underwater weirs are needed to start the
process of river flow via floodplain acd eventual to start new partial meandering in .
floodplain.

Underwater weirs are not colmating because velocities in all cases and at all places wil] be
bigher than 0.3 m/s. There will be 1o all cases turbulent flow, no thermal stratification azd no
eutrophication in the Danube. Underwater weirs are similar to patural fords and preserve the
river continuum well. They do not prohibit migration of fish and other organisms.
Underwater weir will be created by large stones and gravel using authochtonous material
from river bank fortification and river banks. '

Lifting and constricting the present river bed already started. Some gravel will be added after
coostruction of Cunovo shiplocks or afier putting Dunakiliti into operation. To construct new
dikes in reservoir downstream of Cunovo is not realistic because the needed amount of
gravel. [t will in addition create polder situation and from the point of view of ecology, such
proposal is not sound. There is ot fear at present conditicns that some undesired
biogeochemical processes could start in reservoir. Sedimentation is regulated in the reservoir
area. Reservoir is not a lake.

In general, the WWF Statement is based on very simplified way of thinking. The WWF has
all matenials and data as the EC experts and in addition some more data from Hunogary and
probably some special reports from Slovakia. The result is slaodering of EC experts,
standering of Slovak and Hungarian igstitutions, scientists, experts and designers.

WWF sentences are very emotive, but in very general level. [u the whole Statement there s
oo exact number, scientific demoustration of facts, no discussion. Perhaps, the text give the
impression of the whole wisdom and sound judgment.

Typical sentences are:

WWF has been actively engaged in the Gabcikove case since 1986.

Ustil gow we have pot seen any real scientific study on so much discussed topics.
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The goal of this WWF paper is:

® (o give an independent, scientifically based review on the presen szfz:atzoz: in the Danube
region affected by Gabcikovo

e 10 critically comment on the Report of the EC Mission
to give recommendations for the future management of the river

WWF Statement is neither independent, nor scientific feview. It can be seen . g. {rom the
"PRESS" (see Appendix) or from the letter of one of the authors: "Der WWF und die
anderen NGO Kimpfen seit mehreren Jahren gegen die Wasserbau-Lobby und besitzen
unfangreiches Datenmaterial "

But neverthless, for WWF is typical: !

to put themselves into position of independent scientific organization
to criticize EU experts and other experts outside of WWF

to give “clever” advice

to distribute appeals and organize press-conference’

L N ]

.. along the Danube up- and downstream from Dobrohost, the groundwater leve! was not
raised, but lowered by up to 2 meters due to river diversion ...

Well, we have simple no words. This is complete negation of all measurements. Simple
advice of ground water level increase up- and downstream Dobrohost is at following places:
Strkovec - lake

Ziate piesky - lake ;

Biskupicke rameno - river branch :

cottage settlement at Hamuliakovo

gravel pits - lakes between Vojka and Bodiky

lakes and not interconnected depressions in the floodplain on the Slovak territory

all observation wells in the Slovak part of inundation

domestic wells in the upper part of Zitny ostrov area

* * & & & & 4 0

On 28 April 1993 WWF spread an appeal {see "PRESS"” in Appendix} for "Urgent Action by
European Ministers to Avert Further Disaster at Gabcikovo™. There it is written:

"The only way to prevent a disaster is to immediately restore at {east 80 % of water to the
original nverbed said Mr. Alexander Zinke, a8 WWF bwgeographer who visited Gabcikovo a
few days ago.”

Such arguments as WWF is using (after visiting Gabmkovo) simply put the whole Gabcikovo
- Nagymaros cause oo the plane of pity and injured feelings, and are a direct admission of
bancruptery as regards real scieptific arguments and principles in WWF. We would advise o
all who want to make an independent examination of the environmental effects of Gabeikovo
project to visit the place, to speak with people, de51gners and other specialists in all related
topics and to study all opinioos.
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Annex 25

(Translation)

Fish, Fisheries and the G/N Project, Ing. A. Kirka, 1994
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fng. Anton Kirka :
Fish, Fisheries and the G/N Project

The construction of the G/N Project on the upper Danube and the deepening of the
Danube bottom for navigatien purposes changed the hydrological regime on the Slovak
section of the river. Thus, the substantial changes in transport of bedload, its depositions and
the progressive sinking of the bottom occurred over a major part of the rver. It had an
unfavourable influence on the water level in the branch systems and also on fisheries, whose
output decreased progressively. It must be said that, besides these above-mentioned effects,
there was an excessive elimination of some fish species. Later, with the adjustment of the
river bed, a significant deterioration of water quality resulting from extensive industrialisation
occurred as well. In 1973, the water quality at the river inlet on Slovak territory reached the

4th degree in quality (alfamezosaprobia).
ICHTHYOFAUNA

Table 1 represents the list of fish species which existed up until about 1970. The
number of species was 57. From this number, 54 were found in the main flow, 49 in the

branches and 33 in the waters behind flood protection dykes.

In the period from 1970 until the damming of the Danube, there were no sturgeon
species in the involved section. Nevertheless, the total number of fish species increased to 61,
owing to the introduction of species. During this period, 50 species existed in the main river
flow of the Danube, 56 in the branches and 36 in the waters behind flood protection dykes up

until the damming of the Danube (Table 2).
The presence of 43 species is expected in the reservoir, 50 species in the criginal old

river bed and 55 species in the branch system. There were 35 species confirmed in the old

river bed and 29 species in the branch systems (Table 3).

-1-
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THE RESERVOIR

The species composition and zooplankton biomass in the reservoir will be the same,
for the most part, and a little higher than in the main flow. The phytoplankton biomass will

increase several times.

No great changes will occur in the species of ichthyofauna of the reservoir as
compared to the main river flow. It is supposed that typical reofile species, ¢.g., Rutilus Pigus
virgo, Pelecus culturatus, Zingel zingel, Zingel Streber and Cottus gobio will decrease. Where
water quality is ameliorated, populations of such species as Barbus barbus, Vimba vimba,
Chondrostoma nasus, Stizostedion lucioperca and others will be found. In parts less exposed
to flow, increase.s in populations of phytclitophyle species, e.g., Perca fluviatilis, Alburmus
alburnus, Rutilus rutilus, Abramis bjoerkna, Abramis brama, Gymnocephalus cernuus may be
expected. The occurrence of economically preferred species such as Stizostedion lucioperca
and Silurus glanis will increase. The species Esox lucius, Cyprinus carpio and Tinca tinca will
be mnfluenced by water purity and the steadiness of the water level, especially during the
spawning {reproduction) and development periods. An increase in the number of Acipenser
ruthenus can be expected, too. Most likely, the predominant fish will be the species Leuciscus
cephalus and Abramis brama. The relative density of ichthyocenose (per hectare) as well as
the production and possible fish clearance will be slightly higher than it was up uatil now in
the main flow. Similarly, the total sum of clearance (sport and commercial clearance) can be
higher than it was in the branches before inundation.

With regard to the construction of the dyke and bypass canal, the reservoir will become
practically an isolated ecosystem, with ichthyocenoses deiaending on their own reproduction,
and the system of control and partial completion from the upper situated sections of the
Danube and the lower part of the river Morava.

The construction of fish passes at Gabéfkovo and Eunovo was abandoned because,
given the anticipated hydrological regime and the particular composition of the ichthyofauna,

the effectiveness of fish passes is eliminated. The same is true for the weir in Dunakiliti.
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HEADWATER CANAL

It is not expected that large amounts of strong ichthyocenose will be formed in the
headwater canal becausé the bottom and banks of the canal will be smooth, thus, lacking in
hiding places for fish. This is net the case for the neighbouring parts of the intake structure of
the branch system where, in particular, salmonoids and rheophils species are concentrated.
The headwater canal wili surely have a great effect on the negative impact on the ichthyofauna

of the reservoir and it will have no great effect on fishing.
SEEPAGE CANALS

The thermal regime of the water of these canals is different from the thermal regime of
the Danube and it is distinguished by its greater uniformity of temperature, because the water
temperature does not fall below 4°C in winter, and does not rise above 15°C in summer. The
water quality is classified in the I and IB classes. Both canals were relatively quickly over
grown, especially with submersion vegetation. Good living conditions created a rich benthic
zoocenose and, subsequently, a ichthyocenose composed of about 25 species, including

salmonoids.
TAILRACE CANAL

A steady hydrocenose is formed successively with the predominance of species
seeking a lotic environment with a flow speed and water volume which are greater than in
those in the old river bed. After putting the waterworks into operation, conditions sumilar to
those in the main flow were created here. Already during the winter months of 1994, species
like Abramis sapa, Abramis ballerus, Abramis bjoerkna, Abramis brama, Vimba vimba,
Chondrostoma nasus, but also Stizostedion lucioperca, S. volgense and esox lucius were
located (water temperature of 2,8°C), in addition to species such as Acipenser ruthenus and
Pelecus cultratus, which were also present. It must be said that this ichthyofauna is not

representative of the entire system which is in continuous formatien. The influence on fishing

of this condition will be considerable.




ORIGINAL (OLD} RIVER BED OF THE DANUBE

It should be stated that phytoplankton and zooplankton in the old river bed were not of
substantial importance for the existence of fish. The central bottom area is substantially
different from the littoral area. The fauna of the central bottom area consists exclusively of
cligochets and of chjroﬁomid larvae. In the littoral area - with its solid bottom - one finds
richer fauna in terms of quality and quantity. Besidés the groups already mentioned,
gastropods, bivalves, hirudines, crustacea and other groups of amphibians e.g.,
ephermerophers and trichopters are present here. The low ichthyomass was the result of a low
density of food organisms, a strong flow, a mobile bottom, high turbidity and a minor

articulation of the bottom and banks.

The main flow and the branches were settled with about 28 potamic species i.e., about
50% of the total number of all determined taxons. They belong to 14 ecological groups. The
most characteristic and typical species are, for example, Acipenser ruthenus, Pelecus cultratus,
Barbus barus, Zingel zingel, Zingel streber and Hucho hucho. Some rare and protected species
also belong here, besides those already mentioned, Cyprinus c. carpio, Gobio uranoscopus and

. Kessleri are to be found.

The actual old river bed has a smaller discharge, lower flow velocity, and a higher
water purity as a consequence of sedimentation in the reservoir. Its bottom is more stable
during the season and it has a richer fauna of macrozoobehtosc. The food base is also richer,
although its structure is being gradually rebuilt. An intensive sedimentation of drifted
components occurs in the lower part of the water course Hne to the broad and shallow river
bed and siower flow. Thus, the original gravel bottom is sf;perimposed with fine sand. Due to
this fact, the ratio of oligochets increased, but the number of amphipods and trichopters

decreased, becoming almost totally extinct.

The first results of ichthyofauna monitoring brought about some changes in species
variety and quantity. These changes should be related to gnly some of the inhabitants of the
littoral area. The greatest part of these species have also settled in the tailrace canal. The
permanent presence of some species, such as Lota lota and especially Gobio gobio in the olci

river bed, offers evidence of an ameliorated water quality in the Danube.
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BRANCH SYSTEMS

Initially, the branch systems carried out more important functions. During long lasting
and high discharges, the area of production increased. Nutrients found in soils were
transferred into the water and conditioned the dynamic development of phyto-and
zooplankton. The flow velocity in the main water way exceeded 3 m.s-1. Migrant fish found
refuge in the inundation system. During that period, the abundance and biomass of fish
changed in the branch systems, as did species diversity, because fish typically found in the
main flow were present here for the above mentioned reasons {Acipenser ruthenus, Pelecus

cultratus).

These inundations coincided with the spawning period of most fish and the inundation
area functioned as a natural spawning place. During decline, young fish floated away into the
branches where intensive feeding went on. These fish passed progressively from the
temporary branches into bigger branches and also into the main water course. At the same
time, the zooplankton, which muitiplied during inundation, passed progressively into the
branches and the main flow. The low water levels, which occurred regularly during the

autumn, caused its active migration into the branches for hibernation purposes.

This complex, but effective, mechanism began to be affected and disrupted in the
1950s. Since the end of the 1950s, it has often occurred that fish at the littoral level ended up
on dry land. Moreover, inundation occurred and continued to occur periodically, but the
periods of inundation did not correspond to spawning periods from a thermal point of view.
This means that the spawning of the fish did not occur during optimal conditions of

Inundation.

The continual decrease in fish clearance beginning in the second half of the 1960s
(Table 5) is the consequence of the above mentioned changes in the water regime and river
topography, especially given the reduced area of inundation and the shonening of inundation

duration.
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On the basis of studies performed during a period :Of 30 years by the former Institute of
fishing and hydrobiology in Bratisiava, we have data on the numbers and biomass and partial
data on fish production in this section of the Danube. In stationary, periodic waters, the
ichthyomass reached an average of 260 kg per hectare, in the branches of the parapotamal
type, it reached 400 kg per hectare and in the branches of plesiopetamal type, following a
reduction in water area, up to 1200 kg. In similar branches near the source of pollution, there
were only 60 kg and in the main water course 35 kg. The low ichthyomass of the water course
was caused by a high flow velocity, a shifting bottom, high turbidity and a low density of food
organisms. The annual fish production could be characterized similarly. In the main water
course, the average value of this parameter was 18 kg. hectare-1. In branches it was about 200
kg. The three most numerous species were Alburnus alburnus, Rutilus rutilus and
Gymnocephalus cernus. Their ratio related to total abundance was 89.10% and 80.66% on the
total ichthyornass. The ratic of economically preferred species were 0.49-0.55% of the total
aumber and 3.15 up 10 3.30% of the mass of the whole ichthyocenose. The secondary species
formed 0.88-6.27% of the total number and 6.89-11.54% of the whole ichthyomass. The
accompanying species represented 98.63 to 93.18% of the number and 89.96 - 85.16% of the
mass. The number of species increased from 19 to 29. The ichthyccenoses were in an
unbalanced state with a predominance of non-ravenous species over ravenous ones in a very
unfavourable ratio. Such had unfavourable consequences, for example, the decrease in
production and a progressive decrease in valuable species, and decreases in economic value of

ichthyocenose and total catch.

It is clear that the experts were not satisfied with the state of things and they looked
intensively for ways to stop it. A possible way 1o stop it was the construction of the G/N
Project. It was determined that the most effective way to.maintain fishing areas would be to
dam the river and fill it through the intake structure from the bypass canal in order to reach

optimum fish production.
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Table 1 ~ The original state of ichchyofauna in the cencesrnaed
of the G/N Project ¥e =< ared

{Explanation - 1 - main water course/flow, Z-inundaticn ares
3 - arez behind the flcod protection dyke
4 - EB:original species with higher Eurcp.spread
I:incroduced spacies, K: katadrom species
PR-species with pontokaspic spread
D- endemic species in the Danube river
§ - Re - theopfil species, L-limngphil species,
"Bu - eurytep species )
6 - division according to reproducticn ftable &}

o Biotopes Geogr. Ecol a.econ.
Species spread character.

1 2 3 4 ) 3
I. PETROMYZONTIDAE

1. Endentomyzon mariae {(Berg, 1331} - o+ - PK Re &A.2.2

IZ. ACIPENSERIDAE

2. Acipenser gueldenstaedti Brandt, 1833 + - PR Re A.1.2 HP

3. Acipenser nudiventris Loverzky, 1528 v - 9.4 Re A.1.2 HP

4. Acipenser ruthenus Linnasus, 1758 + o+ - PK Re A.1.2 ¥P

5. Acipenser stellatus Pallas, 1771 + - BX Re A.1.2 @

6. Huso huseo {(Linnaeus, 1758) + = - FK Re Aa.1.2 BRP
III. SALMONIDAE

7. Hucho huche {Linnzeus, 175§} T D Re A.2.3 P

8. Salmo trutta morpha fario Linnzeus, 1758 + < E Re A.2.3 ®P
IV. ESQCIDAE

9. Escx lucius Linnaeus, 1758 + o+ o+ E Eu A.1.5 EP
V. UMBRIDAE

10. Umbra krameri Walbaum, 17952 - e * D L B.1.4 -
VI. ANGUILLIDAE

11. Anguilla anguilla {Lionaeus, 1758} + o+ )4 Eu A.I.1 HpP
VII. CYPRINIDAE

12. Abramis ballerus {(Linnaeus, 1758) + + o+ E Eu A.1.&4 V
13. Abramis bjcerkma (Linnaeus. 1758) + o+ o+ E Bu A.1.5 8
14. Abramis brama {(Linnasus, 1758} + + * = Eu A.l.4 V
15, Abramis sapa {(Pallas, 1811} + + = PR Re A.1.8 V¥
15. Alburnsides bipunctatus (Bloch, 1782} + - E Re A.1.3 S
17. Alburrus alburnus {Linnaeus, 1758) r = + E Bu A.l.4 S
18. Aspius aspius (Linnaeus, 1758) + o+ 4 E Re A.1.3 FP
19. Barkus barbus (Linnasus, 1758) + + - E Re A.1.3 V
20. Carassius auratuys (Linnzeus, 1758} + 4+ o+ I Bu A.1.5 S
21. Caragsius carassius (Linnasus, 1758) * o+ o+ E L A.1.5 S
22. Chondrostoma nasus (Linnaeus, 1758} - & = E Re A.1.3 v
23. Cyprinus carpic Linonaeus, 1758 + + 0+ E Eu A.1.5 EP
24. Gobioc albipinnatus Viadykovi Fang, 1843 + + & PE Eu A.l1.& B
25. Gobio gobio (Linnaeus, 1758} + + E Ec A.1.6 S
26. Gobio kessleri Dybowski, 1862 - o+ = PK Re A.1.6 -
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27. Gobio uranoscopus friZi Vladykov, 1929
28. Leucaspius delineatus (Heckel, 1843)
29. Leuciscus cephalus (Linnaesus, 1758)
30. Leuciscus idus (Linnaeus, 1758}

31. Leuciscus lsuciscus {Linnasus, 1758}
32. Pelecus cultratus {Linnaeus, 1758}

23, Phoxinus phoxinus (Linnasus, 1758}

34. Rhodeus sericeus {Pallas, 1776}

35. Ruatilus pigus (Lacépede, 1804)

36. Rutilus rutilus (Linnaeus, 1754)

37. Scardinius erythrophthalmus (Linmaeus,1758)
38, Tinca tinca (Linmeaus, 17858)
33, Vimba vimba {Linnaeus, 1788}

BRCIE SR I S S T SR

VIII. COBITIDAE

40. Cobitis taenia Linnaeus, 1758

41 . Misgurnus fossilis {(Linnasus, 1758}

42, Noemacheilus parbarulus {(Lino=eus, 1758}
431, Sabanejewia aurata {(Filippi, 186%)

B R

IX. ICTALURIDAE

44. Ictalurus nebulosus {Les Susur, 1813} +

X. SILURIDAR

45. Silurus glanis Linnaeus, 1758 *

XIX. GADIDAE

46. Loty lota {Linnaeys, 1758} +

XI11. CENTRARCHIDAE

47, Lepomis gibbosus (Linnaeus, 17358) .
48. Micropterus salmoides {Lacépede, 1802} *

XTIT. PERCIDAE

43. Gymnocephalus cernuus {Linnaeus, 1758}
50. Gymnocephalus schraetser (Linnaeus, 1758}
$1. Perca fluviatilis Linnaeus, 1758

52. Stizostedion lucioparca (Linnasus, 1758)
53. Stizostedion volgense (Gmelin, 1788}

$4. Zingsl streber {Siebsold, 1863}

55, Zingel zingel {Linnaeus, 1758}

R

XIV, GOBIIDAE

56. Proterorhinus marmoratus {Pzllas, 1811} .+

V. COTTIDAE

57. Cottus gobio Linnaeus, 1758 ) -

376

R S I O A s

et

P+ ¢4 %4+ 4

A E R

A

IR

mwmmummgmmmmu

<1 i1 ¢y (Y

PK

X
¥R
BK

PR

Rreagesssests

Ra

[l o

2oe

Eu
Re
Re

Re

PRPEEP PP P PO
HEHRE NG e
G U LY ol G U Ll e g 2 W O

L]
+

]
I T B

[

A.1.2

qigmc < I tha SN

B winin

-4 N

[ dﬁm{nm




Table 2 -~ The state of ichthyofauna in the concerned area just befcore damming
of the Danyha

{Explanation - 1 - main water course/flow, 2-inundation area
3 - area behind the flood procestion dyks
¢ - B:original species with higher Burop.spread
I:introduced species, K: katadrom species
PR-species with pontokaspic spread
D- endemic species in the Danube river
S - Re - rheopfil species, L-limncphil speciss,
Bu - eurytop species
& - division according te reproduction {cable ¢)
7 - HP - spscias ecconomically prefsrrsd
V -~ species with secondary
§ - Degree of threatening
Ex - extinect spacies ,
E - specieg critically threatened
V - threatened species
R = valuable species
I - species desanding the attention
Biotapes Geogr. Ecol a.econ.
Species spread character.
’ 1 2 3 4 5 ) 7 8
I. ACIBENSERIDAZ
1. Acipenser ruthenus Linnaeus, 175 +* * - PK Re A.,1.2 EB I
II. SAIMONIDAE
2. Hucho hucho (Linnaeus, 1758} ? - - D Re A.2.3 EHP B
3. Oncorhynchus mykiss (Walbaum,1872) + 4 4 I Eu A.2.3. HP -
4. Salmo trutta meorpha farie Linnaeys,1758+ + - E Re A.2.3 HP I

I1I. COREGONIDAE

€. Coregonus Lavaretus (Linnaeus,1758) + o+ = E Eu A.l.3. HP -

7. Coregonus peled {Gmelin, 1788) - o+ - I Bu A.l.2. HP -
IV. ESOCIDAE

8. Esox lucius Linnasus, 1788 * @ B By A.1.5 HP -
V. UMBRIDAE

$. Umbra krameri Walbzum, 1732 - o+ - fa n B.1.4 - E
Vi. ANGUILLIDAE .

10, Anguilla anguilla (Lipnaeus, 1758) - o+ K Bu A.1.1 EPI
VII. CYPRINIDAE

11. Abramis ballerus {Linnaaus, 1758} o o+ e Eu a.l.f v I
12. Abramis bjoerkna {Linnaeus. 17358] + o+ E Bu A.1.8 § -
13, Abramis bramz (Linmaeuys, 1758) + 4+ o+ E Fu A.l.4 3 i
14. Abramis sapa (Pallas, 1811) +* o+ - PK Re A.l1.S

15. Alburnoides bipunctatus (Bloch, 1782) + + - E Re A.1.3 § I
18. Alburnius alburnus (Linnagus, 1758} - o+ o+ E Eu A.l.4 5 -
17. Aristichthys nohilis (Richardscon, 1844} » + = I Re A.l.% gg i
18. Aspius aspius (Linnaeus, 1758) y + E Re ‘2.1.3 He I
1%. Barbus barbus (Linnaeus, 1758} - & - E Re A3 LT
20. Carassius auratys {(Linnzeus, 1758} O T fu Al.5 s -
21. Carassius carassius (Linnaeus, 1758) - + 4+ E -1.3
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22. Chondrostoma nasus (Linnaeus, 1758) +
23. Ctencpharyngeden idella (Valencien.1844 +
24. Cyprinus carpio Linnaeus, 1758 +
25. Gobio albipinnatus Vladykovi Fang, 1943+
46. Gabio gobie (Linmpaeus, 1758} '
27. Goble kessleri Dvbowski, 1862

28, Gobic uranoscopus friZi Viadykow, 1929
2%. Hypophthalmichrhys molitrix (Valenissgg
3¢. Leucaspius delipeatus (Feckel, 1843)
31. Leuciscus cephalus (Linnaeus, 1758)

32. Leuciscus idus (Linnaeus, 1758}

33. Leucliscus leuciscus (Linnasus, 1758)
14, Pelecus cultratus {(Linnasus, 1758

35. Pseudorasbora parva (Schlegel,1842)

36. Rhodeus sericeus (Pallas, 1778}

37. Rutilus frisil weidingeri {(Heckel,b1852)
38. Rutilus pigus {Lacépede, 1804)

39. Rutilus rutilus (Linneaeus, 1738)

40. Scardinius erythrop. (Linnmaeus,1758)
41. Tine2 tinca {linneaus, 1758)

42. Vimba vimba {(Linnaaus, 1738}

SRR I I IR AR 2 2L IR R SR R N BN
P 40 0+ 444000004t

L A R R N E R

VIII. COBRITIDAR

43. Cobitis taenia Linnaeus, 1758

44. Misgurnus fossilis (Linnaeus, 1758
45. Neemacheilus barbat. (Linnaeus, 1788)
46. Sabanejewia aurata (Filippi, 1865

b R
o+ o+
I+ + +

IX. ICTALURIDAE
47. I¢talurus nabulosus {(Le Sueur, 1818} + :+ +

X. SILURIDAE

48. Silurus glanis Lipnaeus, 1758 4+ o+
XI. GADIDAE
48, Lota lota (Linnmasus, 1758) e

XII. GASTEROSTEIDAE
50. Gasterosteus aculeatus, Linnaeus,1758 - :+ «+
XITI. CENTRARCHIDAE |
31. Lepomis gibbozus (Linnasys, 1758 il @
XIV. PERCIDAE

52. Gymnpcephalus baloni HolZik et H.1574
53. Gymnocephalus cernuus {(Linnageus, 1758)
54. Gymnocephalus schraecser {Linns, 1758}
58. Perca fluviatilis Linnaeus, 1758

56. Stizostedion lucioperca (Linns, 1758}
57. Stizostedion volgense (Gmelin, 1788)
58. Zingel streber (Siebold, 1863)

$S. Zingel zingel (Linnaeus, 1758)

o+ttt et
b E At et
T ENE

XV. GOBIIDAE
S&. Protsrorhinus marmoratus (Pallas, 1811} + + +
XVI. COTTIDAE !

57. Cottus gobio Linnaeus, 1758 + e -
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A.1.4 & -~
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Table 3. Temporary state of ichthyofauna after the construction
of the Variant ¢

{+} probable cccurrence, {++} confirmed gccurrence,
{-} the occurrence iz not supposed, {(?}! uncertain occurrence

Species Reserveir Headwater Orig. Branch
canal r.bed system

I. ACIPENSERIDAE

1. Acipenser ruthenus Linnaeus, 175 + - + +
II. SALMONIDAE -

2. Hucho hucho {Linnaeus, 1758} - - ? ?
3. Oncorhynchus mykiss (Walbaum,1972) + ? ++ +
4, Salmo trutta morpha fario Linnaeus, 1758 + - ++ +
5. Salvelinus fontinalis (Mitchill,1815) - - ? -
III. COREGONIDAE

§. Coregonus Lavaretus {Linnaeus,1758) + - s +
7. Coregonus peled (Gmelin, 1788) + - - +
IV. ESCCIDAE

8. Esox lucius Linnaeus, 1758 + - ++ 4
V. UMBRIDAE

9. Umbra krameri Walbaum, 1792 - - - +
VI. ANGUILLIDAE

10. Aanguilla anguilla {(Linnaeus, 1758} + 2 + &
VII. CYPRINIDAE

11. Abramis ballerus (Linnaeus, 1758) + - ++ *
12. Abramis bjoerkna (Linnaeus, 1758} * - + s
13. Abramis brama {(Linnaeus, 175§} * - 4+ ++
14. Abramis sapa {Pallas, 1811} - - 4 -+
15. Alburncides bipunctatus {(Bloch, 1782} - - + +

16, Alburnus alburnus {(Linnaesus, 1758} + - F e

17. Aristichthys nobilis (Richardson,1B44) + ? - +
18. Aspius aspius (Linnaeus, 1758) + - ++ P
19. Barbus barbus (Linnaeus, 1758) + - - ++
20, Carassius auratus (Linnaeus, 1758} + ++ 4+
21. Carasgius carassius {Linnaesus, 1738} + - ? -
22. Chondrostoma nasus {Linnaeus, 17358} + ? o e
23. Ctenopharyngodon idella {Valencien.l1844 + ? 4 +
24. Cyprinus carpio Linnaeus, 1758 + - +4 ++
25, Gobio albipinnatus Vladykovi Fang, 1943 + - + ++
26. Geobio gobio (Linnaeus, 1758) + - + +
27. Gobio kessleri Dybowski, 1862 - - + +
28, Gobio uranoscopus friZi Vladykov, 1929 - - + +
2%. Hypophthalmichthys molitrix {(Valenigsg4 + ? ++ +
iG. Leucaspius delineatus {Heckel, 1843} * - - +
31, Leuciscus cephalus {(Linnaeus, 1758} + ? ++ ++
32. Leuciscus idus {Linnaeus, 1758} + - ++ ++
33. Leuciscus leuciscus {Linnaeus, 1738) - - * +
34. Pelecus cultratus {(Linnaeus, 1758 ? ? ++ +
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is5.

3s.
37.
3sg.
39.
40,
41.
42.
vII
43,
44.
45
46.
IX.

47.

X.

48.

XI.

49.

XIi1

SG.

XII

51.

Pseudorasbora parva {Schlegel, 1842}
Rhodeus sericeus {Pallas, 177§&)

Rutilus frisii meidingeri (Heckel,1852)

Rutiluas pigus (Lacépede, 1804)
Rutilus rutilus (Linnaeus, 1758)
Scardinius erythrop. (Linnaeus, 1758)
Tinca tinca {Linneaus, 1758}

Vimba vimba (Linnaeus, 1758}

I. COBITIDAE

Cobitfis taenia Linnaeus, 1758
Misgurnus fossilis (Linnaeus, 1758
Noemacheilus barbat. (Linnaeus, 1758)
Sabanejewia aurata (Filippi, 18865
ICTALURIDAE

Ictalurus nebulosus {Le Sueur, 1813}

SILURIDAE

Silurus glanis Linnaeus, 1758

GADIDAE

Lota lota (Linnaeus, 1758}

. GASTEROSTEIDAE

Gasterpsteus aculeatus, Linnasus,1758

I. CENTRARCHIDAE

Lepomis gibbosus (Linnaeus, 1758

XIV. PERCIDAE

57.

Gymnpcephalus baloni Hollik et H.1974

. Gymnocephalus cernuus (Linnaeus, 1758)
. Gymnocepnalus schraetser (Linna, 1758)

Perca fluviatilis Linnaesus, 1758
Stizostedion lucioperca (Linns, 1758)
Stizostedicn volgense {(Gmelin, 1788)
2ingel streber {Siebold, 1863}
2ingel zingel {Linnaesus, 1758}

. GOUBIIDAE

Proterorhinus marmoratus (Pallas, 1811}

. COTTIDAE

Cottus gobioc Linnaeus, 1758
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Table 4 - Ecological groups of fishes according to reproduction manner
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Fishes not protecting fish-eggs {spawns]
Not spawning on free substratum
Pelagophil

Litopelagophil

Litophil

Phyto-litophil

Phytophil

Pgamophil

Fishes protecting spawns

Litophil

Ostrakophil

Fishes protecting spawns and young fish
Not constructing nests

Phitophil

Constructing nests

Polyphil

Ariadnophil

Phitophil
Speleophil
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Table 5. Fishing in the Slovak - Hungari&n section of the Danube

Econom.preferred

Period Total fishing Total fishing
specias on the Hungarian

side of the
COmMmMOn section

1966 - 1870 233.,8 67,8 ~-- {no data)

1971 - 197% . 181,38 49,6 -- {no data)

1876 - 13880 181.,8 41,86 364,2

1881 -~ 198s 145, 4 41,5 337,8

1986 - 1990 83,8 30,3 249,2

1881 - 1882 38,5 13,9 11,0
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COMPARISON OF OLDER AND PRESENT VIEWS ON GEOLOGICAL-TECTONIC
STRUCTURE OF THE DANUBE BASIN IN RELATION TO SEISMIC SITUATION
OF THE WATER WORK GARCIKGCVO

Chapter 1
Older view o n geclogical structure of the danube basin

Chapter 2
Result of new geological and geophysical rasearch

Chapter 3
Position of the Danube Basin in the West Carpathians tectonic

scheme (Annex 12)

Chapter 4 .
Neotectonic Map of the Southwestern Part of the Region Podunajsko

- DANREG {Annex 13}

Chapter 5
Gecdynamic model ¢of the Danube Basin in area of the Water work

Gabcikovo

Chapter &
Main conclusicns in relaticon to Water werk Gabdéikoeve
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Introduction?

Water work Gab&tkovo is situated ({n the central part of
the Danube Basin limited by faults from Malé Karpaty Mts on
the west, by PovazZsky Inovec and Tribel Mts on the north, by
promontory of the Central Slovak Neovolcanites on the
northeast and by Komarno block on the east. It is continuing
southward to Hungary as Kisalfosid.

2 detai{led analysis of wviews development on geological
structure of the Danube Basin was elaborated in the stage
report of this study. There was treated history of learning
about gecliogy and tectonics of {ts Neogene filling,
underlier structure and engineering geology and hygrogesclogy
and seismic geology studies. Stage vreport is supported bhy-
l1ist of references solving these questions. For this reason
the final report (s limited toc the most important results of
older research in a manner to keep evident continuation with
findings directly concerned. '

Chapter 1
Older view on geological structure of the Danube Basin

In spite of the fact, +that geol@gical structure cf the
Danube Basin has been solved during more stages In the past.
more reliable information enabling creation of comprehensive
view, conception on the basin structure was acquired as late

as in 30.5 and later mainly thanks to immense exploration
aimed at searching for hydrocarbon reserveirs namely by
virtue of application of seismic ‘and other geophysical
methods and boreholes inclusive ' deep main boreholes
(M.Dlaba&, 1959). Depth range of that period methods was
only 2 000 to 3 000 metres, which limited a interpretation

2



possibility of the basin structure in i1ts deeper parts.

In elaborated syntheses {t 1is necessary point +to
especially to demonstration of contlnuation o©f horsts
limited by marginal faults of PovaZsky Inovec and Tribe& Mts
into the Dbasin underlier and thelr gradual dying away
southwards and demonstration of complicated fault system
accumulated namely In marginal parts of the basin. Extremeiy
complicated fault system {n the marginal southeastern part
of the basin in contact with Komérnc bleock (B.GaZa, 1982}
verifies signification of the Raba line in the Danube Basin
forming process.

Works above all of "oil geeclegists" served as a basis
at the basin presentation In synthetic representative
achievments of Czechoslovakia as Tectonic Map of

Czechoslovakia in scale 1:500 000 {(M.Mahe?! et al., 1984) and

Tectonic Map of the Underlier of the Inner Carpathians
(C.Fusan et al., 1885). Both of them are linked with
analogical maps of the Hungarian territory (Filldp ~ Dank et
al., 1987} a&as a reflection of mutual cooperation of Slovak
and Hungarian geologists, which started already at
compilation of the Tectonic Map of the Carpathian - Balkan
Mountain System and Adjacent Areas (M.Mahel et al., 1874}.
Tectonic Map of Czechoslovakia 1:500 000 points out:

~ Two-levelled structure with a Pannonian level
characteristic for the southern part of the basin having
several disconnected Miocene small basins in {ts underlier.

- Transversal tectonic lines as continuation of gaps from
Malé Karpaty Mis: Lama& gap (the Danube fault hbetween
Bratislava and Gonyi till the Komdrno block margin), Cajla
and Deobrd Voda gaps (ludince line). Deeper range of these
faults ts underlined above all in Tectonic Map of the
Underlier. We shall take a particular attitude to this
problem tater.
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The latter map assumes in the whole area prevalent
extent o0f crystalline complex of tatric type till the
Certovica fault and veporic type more easternwards in the
underlier of Neogene filling. Lack of Mesozolc complexes in
the Neogene fllling underlier southernward of Ludince iine
is derived from results of a few deeé boreholes,

Chapter 2

Results of new geologlical and geophysical research
(RNDr.Igo} Hrusecky, VVNP, Bratislava)

During years 1991 to 1993 there was carried ocut seismic
research In an extent of 530 km (Annex 1)}. Its Resulis are
introducing a completely new viewpoint on deep geological
structure of the area by théir depths reach of
interpretative information. There is a substantial change in
view on the Lower Neogene level structure and course of
faults, their signification, nature - and structural
dissection of underlying units. .

Neogene development was controlled by two different
phases of tectonic forming: '

1. phase of crustal extension -accompanied by rapld
subsidence during the Karpatian, Sarmatian and Lowermost

Pannontan,

3
]

2. phase of thermal subsidence from tﬁe Pannonian to Recent.

The first stage of the Danube Baéin Neogene development
is characterized by origin of a pull-apart basin in Its
central part iniclated on a left Principal Displacement Zone
(PDZ} of northeast - southwest strike ({t correspond to
Moimfrovce fault}. Process of the opening and filling of the
pull-apart basin was in progress during the Karpatian till

\
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the Lower Badenian (Annex 2.,4), when at its northern margin
tock place neoveolcanic extrusions (stratovolcanoes Krialovs
and Burany).

In the Middle Badenian development of the pull-apart
basin stopped in consequence of faults activity attenuation
1imiting the basin from the -northeast and southwest.
Activity of faults timiting the pull-apart basin from the
northwest (Moimirovece fault} and southeast {(Raba line) is
however continuing and simultaneously in the central part of
the Dbasin, westward from the pull-apart structure, 1is
lifting—up a ridge of the northern - scuthern direction
dividing the Dasin® intec an eastern halfgraben part and
a western extensive Blatné depression 1In the Middle and
Upper Badenian (15.5 - 13.6 million vyears) (Annex 5).
Volcanic activity attenuated. The youngest Upper Badenian
sediments are missing volcanlic admixture and c¢overing
stratoveoicanic formation.

Right strike-slip movement 1{s still probably taking
place on Mojmirovce fault during the Sarmatian and creating
a positive flower structure {n the area southward from
Duna jsk& OStreda {(Annex ©5). This development {s continuing
till the Lowermost Pannonian. The Sarmatian represents in
general a period of distinctive fault activity attenuation.
In secme places the normal fault activity {s completely
stopping. There is no creation of new more important faults.

Maximal present depth of pre—Neogene underlier in the
central part of the basin reaches nearly B 000 metres and in
the pull-~apart basin probably 9 500 to 10 000 metres (Annex
2,4,9,10).

The first stage of develcopment was succeeded during the
Lower Pannonian (9.5 ~- 11.5 million years} Dby the second
stage of the Dba=sin development (the Pannonlan — Recent)
characterized by nearly complete attenuation of veolcanic
activity {n {ts central part. However fault activity is
continuing at basin margins. There are indications of an

5
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areal (thermal)} subsidence induced by changes (collapse) of
deep underlier (crust, mantel}  start to manifest
simultaneously with the unificatiqn of up to that time
partial basins into a uniflied sedimentation area with -the
deepest part in Dbroader vicinity of Gab&i{kovo (Annex
3,6,9,10). '

Activity on the southwestern part of the Moim{rovce
fault alse gradualy fades during the Lower Pannonian (9.5
- 11.5 million vears} and this its pa}t 1s extint to the end
of the Lower Pannonian {Annex 3,6). There 1s no more
expressive activity on the Raba line during the same period.

The Middle Pannonian to Quaterna?y are marked by a very
unified sedimentary sequence In the whole area of the
central depression. It {5 an image of basin subsidence as
a whole without faults participation during the phase of the’
thermal subsidence (Annex 3,6,9,10). However the fault
activity 1is continuing 1in marginal; parts of the central
depression. Only long-living (reneéed) faults are active
among master faults, such as the southern part of Mojimirovce
fault and other in bay parts of the basin. The Raba line
probably renewed Its activity during this period anad
undertakes & function of marginal fault system on the
eastern side of the central depression. A negative flower
structure c¢reates in area between welfs Komdrno—-4 and Zeleny
Haj-1 directly on this line (Annex 6, 9, 11). Thickness of
sedtments of Pannontan - Recent bésin fililing reaches to 5
500 m {(Annex 9,103. ;

Tectonical-sedimentary regime

During the Badentan sedimentation was influenced by an
extension tectonical regime with wvolcanic activity along
. large fault =z2ones with a system of sirike-slip and normal

faults of N-5 and NE-S5W strike. ? Marine basins were
represented by narrow grabens and halfgrabens with steep

&
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slopes. T" s |s documented by presence of extenston slide
bodies 1d«~:tifiable in several seismic sections.

The teclonic regime have Dbeen gradually changed during
the Sarmatian and Lower Fannonian. A& gradual extinction of
narrow grabens and halfgrabens and forming of the extensive
central depression {s characteric. for this development
(Annex 3,9%,10). The start of a deltzic sedimentation was
becoming the distinctive feature since the Lower Pannonian.
An extension deitaic plain gradually prograding to the east
and southwest starts to form in the western part of the
basin. To the end of the Pannonian central depression was
complaetely filled by deltaic sediments and {n the Upper
Pannonian to Pliccene predominated shallow-water
lacustrine-~fluviatile sedimentation.

Pre~Neogene underlier of the Danube basin 1s built by

several tectonic units. Tatric crystalline complex is
pressent in the western part. According to seismic sections
Upper Paleozolic to Mezozoic envelope and nappe units
predominantly of the Veporicum and North Gemericum are
present in the central and northern part. They are areally
predominating over the crystalline complex here. Paleogene,
more or less continuous sedimentary cover lavys above the
latter {n 'northern embayment parts. The tatric crystalline
complex continues eastward up to the Principal Displacement
Zone where it submerges (Annex ¢} under 2 thick complex
expressed in seismic sections by strong continuocus
reflections. It represents the most probably sedimenis or
metasediments of more {nternal Central Carpathian units.
Mass of Veporic crystalline complex encroaching upon the
basin from  east, submerges in i{ts eastern part
southwestwards, under high reflecting complex, probably
Mesozoic envelop of the Veporicum or remnants of left wing
of the Bakony synclinorium, respectively already of the Graz
Paleozoic (Annex 10,11}, and scuthwards under Paleozoic
- Mezozoic to Paleogene rock sequences of the Bakony

7
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synciinorium (Transdanubium Central Range — TCR) (Hrusecky
et al., 1993). '

Chapter 3

Posttion of the Danube Basin in the West Carpathians
tectonic scheme (Annex 12}
(RNDr. Michal Mahel, VVYNP, Bratislava)}

The Danube Basin has a ﬁarticular position in the
Carpathlian system by {ts morphological character {(an
extensive lowland), bowl-shaped frame and an Iintensive
subsidence in the Pannonian without Influence of more
important faults since the Middle Pannonian. to Recent.
Thickness of these youngest sedihents representing an
independant tectonic level {s manifcld than on the rest of
the West Carpathian area, where an uplift region prevails
during this period. !

The Lower Miocene level (Karpaﬁian Lo Sarmatian)} |is
already by 1ts structural-tectonic character and thickness
of sediments comparable with +the ‘Vienna Basin and East
Slovakian Basin. \

Individuality of the Danube Basin is in consequence of
the fact that 1in its area we observe transition of the
Carpathtan  tectonic style into the Alpine one. The
Carpathian style {s characterized by eicongated horsts and
deep inner Dbasins in +the Paleogene, Lower and Middle
Miocene. The Alpine style is characterized by a huge belt of
crystalline complex with infolded youﬁg Paleozolc — Mesoczolc
sequences. From the north this stripe:is fringed by Northern
Calcareous Alps belt with nappes analogical to Carpathian
subtatric nappes (KriZna and Chol nappes). '

Results of the latest geophyéical research in the
Danube Basin show the presence of Youn§ Paleozoic - Mesozolc

g
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units infolded into crystalline complex. It refers to areas
limited to deep faults as 11 is indicated by seismic
sections in Mojimirovece fauit (complex with a nigh
reflectevity). It is evidently an analogue of +the Alpine
style of structure namely of the "Middle East Alpine".

On the other hand ties with Carpathlans are proved by
course of deep trans-Carpathian lines Iintc area of the
Pannonian Basin and alsc Dby course of the crystalline
complex (Tatric and Veporic).

Bastc tectonic lines which continuation we can follow
in the pasin, or in Iis vicinity are as follows:

- Certovica line, continuing in the basin by +iwo paralel
branches - Mojmirovce and Surany faults.

—~ Murdft line, linking through arch of Komarno faults fto the
Raba line. At margin of the Komdrno block links to them also
system of 1Inner Carpathian lines - Trans—-Gemeric and Dlos
- Jend lines.

Particular lines delimitates basic zones of the
Carpathian crystalline complex. The Tairic crystalline
complex vreaches to Mojmirovce system, Veporic one creates
a wedge between the Mojmirovce fault and Raba line. Gemeric
units wedges out between Trans-Gemeric and Dios - Jend
lines. Trans-Danubian Zone of Bakeny synclinorium (TCR)
appears southward and southeastward of the Raba iine. The
former one has according to nature of lithotypes and the
newest knowledge and also by character of {ts structure many
common signs with the Inner Carpathians (Slovak Karst).
A common genetical sign is also presence of thick Palecogene
complex of Pannonlan type.

Converging of tectonis 1lines (Murafi, Trans—-Gemeric and
Dids - Jend& lines with Raba line) and wedging out of basic
Pelts creates a significant knot area {n the Komiarno arch.
A notable sign of the West Carpathians is the creation of

9
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knots, wedging out of basic Dbelts and converging of deep
faults. Thils differs the West Carpathlans frém the Alps,
where structural phenomena have as a rule a paralel course.

In accordance with the newest knowledge of Hungarian
geologists (Horvath el al.., 1883} an extensive area of
Hungary trated until recently as an allochthonnous block,
has basic signs of the West Carpathian structure. With this
1s connected a change of wview on  such important teclonic
elements as the Raba line. This stops to functionate as
a boundary Dbetween +two genetically completely different
blocks (the Carpathian -~ Alpine .and Pannonian) and is
becoming one of important systems of the Carpathlan and
Zlpine system.

A separate question Is function of transversal faults
of northwest - souteast trend in basin structure. Their-
manifestations are indisputable 1in.marginal parts of the
basin, that means in Malé Karpaty M;s. Upon them are hased
transversal gaps (lLama&, Cajla and Dobr& Voda gaps} and upon
the Komarno block they disturk . the Palepgene. These
distinctive manifestations 1led to an efford to judge them
regional character and important role 1in the process of
forming the Danube Basin also during'the Neogene. The course
of the Danube river and axis trend of the Quaternary
depression contribute to such conclusion. The Ludince line
was credited as dividing line of two types of basins: on the
north Miocene depressions and on the south bowl~shaped
Pannonian depression. i

Manifestations of transversal -faulis were especially
traced by selsmic surveying but excépting Ivanka faults in
continuation of the Lama¢ gap., knowhere in the Mlocene were
confirmed as rupture disturbances.: The newest researche
showed that ¢the Ludince 1ine 1is 'nefther dividing line
between different types of lines nor. southern limit of
spreading of Central Carpathian Mesozoic units. There are
indications, that the role of these faults in the Mlocene is

i0
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overvaluated, They plavyed a certain part in
morpho-structural forming of the basin surface: for example
transversal ridges dividing transversal depressions. However
the influence of transversal faults in forming of
sedimentatiocn area |is pessible to Observe only in
orientation control of lower Miccene depressions. Tectonic
disturbance of ruptural nature is known practically from
areas bullt by the Paleogene. Significance of these tectonic
disturbancies is minimal in the Middle and Upper Miocene. In
spite of this in the next chapter 4 are mentioned all
indications {even 1f they are disputable} possible
signalizing the fault presence of such directions. The
conclusion of this question 1s that during last 700 00C

vears Is 1impossible to identify any tectonic movement with

a trend corresponding to such faults.

Chapter 4

Negtectonic Map of the Scuthwestern Part of the Region
Poduna jsko - DANREG {(Annex 13}
(RNDr .J4n Horni&, GUDS, Bratislava)

From geological viewpoint presented Neotectonic Map of
Southwestern Part of the Region Podunajsko - DANREG
{hereinfater Neotectonic Map} represents a map of the
central depression of the Danube Basin. The map expresses
surface geclogical setting (predominantly of the Quaternary
with isopachs of the total thickness of Quaternary
sediments, mainly Danube alluvia. On this map there are
delineated and interpreted neotectonic faults and
structures, creating actual contents of the map. A&s
neotectonic activity we understand expressicns of tectonic
activity during so called neotectonic period of ﬂlpine
orogene documented during period of the Upper Pliocene and

i1
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Quaternary {.e. during last more than 3 million years.

Compiiting the neotectonic map we applied three basic
methodic procedures. Critical reevalutlion up to now existing
conceptions on tectonic and mainly neotectonic development
of area concerned served as original source. Existing
studies are giving exhaustive anaiysié of tectonic structure
of the central depression. However mostly they are missing
data which can be provided by complex elaboration of
Quaternary sequences., Therefore could not be specified
function of interpreted faults {n the depression during the
Quaternary even at their relativeiy considerable number. 1t
is valld as viewpoint of defining the relation of {uaternary
faults compared with older tectonic lines as from Qiewpoint
of more precise time definition of the Quaternary faults
activity, Z

Reevaluation o0f Dboreholes documentation Ddoth from
archives and one-s own was another Important source of
information for compilation of the Neotectonic Map. Results
of sedimentary-petrographic, lithofacial and In a case of
positive findings also micropaleontological or palynological
studies of Quaternary sediments were used in division of
Quaternary complex into basic stratigrﬁphic sequences, which
are clue to {(nterpretation ¢f nectectonics. All older, the
same as complementary new obtained hata, were considered
also in compilation of Geological Map and Map of Quaternary
thicknisses compiled {n the frame of;the programm DANREG.
These maps simultaneously serve as dat; maps for complilation
cf the Neotectonic Map. g

Space condensation of borehole.sidata was provided by

geophysical survey, mainly elgctric measurements.
Simultaneously there were reinterpred results of older
surveys and complexively evaluated new surveys realized In
the frame of the program DANREG. : ,
Mentioned methodical procedures: provided sufficient
quantity of Information enabling to' carry out the first
{
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abundantly exact, detailed and reliable neotectonic analysis
of area concerned. We stress this statement in spite of that
Interpretation of fault surfaces in the fiilling of basin
structure of the central depression cannot be always
absolutely unanbiguous. More detailed time delimitation of
activity of individual faults during the period of Upper
Pllocene - Quaternary is based on stratigraphic
classtfication of tectonically disturbed key dividing lines
ameng relevanl sequences. Simplified illustration of the
surface gecliogical map served as 2 base for ~ expression of
the Neotectonic Map. In this map there is depicted spreading
of basic 1ithological and genetical types of sediments at
the surface and thelr rough stratigraphical classification
{(the Holocene, transitional pericd Pleistocen -~ Holocene and

Plelistocene undivided). Areal colouring depicts

stratigraphical incorporation, in the case of eolitic and
slope sediments also their genesis. Lithology of sediments
1s expressed by uncoloured shading. Pre-Quaternary groups
croping out on the surface only in a small extent at the
margin of the area concerned are undivided in the map. The
thickness of Quaternary sequences is expressed by isopachs
in metres. Fault types are classified according to the
youngest registered activity. With regard to intensive
frequency ¢f discussions on the influence of the Raba line
on the youngest geological-tectonic development of area
concerned we depict its course |n the map although
unanbiguously 1t is a non~ -active structure during the
neotectonic period. Besides +the depiction of individual
fault lines In the map there {s for <the first <Lime
{nterprated tendency and relative differentiation of
moevements of structures limited by faults {("blocks™}.
Megastructure of a bhasin type is determin:ng for young
tectonlc development of studied area {the ceptral
depression). Its subsiding and flexural down-bend was the
primary tectonic activity already in the Neogene and have

13
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been centinuing during the whole nectectonic period. During
the neotectonic peried it came to light by origination of
faults of Dbasin type consequently to' balancing of stresses
originated at primary flexural! down-bend, mainiy In marginati
parts of the basin. These faulls, mainly {n clastic,
coarser-grained and incompact sediments (sand, gravel) are
marked by individual nature. There is a smallér
expressiveness of fault surfaces, . thelr low dip and
occasional presence of isolated faults nonpreoducing
structures. These faulls together with a certain limitation
of fault surfaces extent, mainly -in vertical direction,
evidently make d{fflcuities in the identification of these
faults at selsmic surveying. '

The basin down-bend of +the central depression keeps an
approximate trend westnorthwest -~ eastsoutheast. The
depression is limited from northeastern side by distinctive
Saliby fault situvated northeastward of the Small Danube (out
of the map). From the northwest it 15 1limited by piedmont
marginal faults of Malé Karpaty Mts and Hainburg Mts. Slovak
part of the depression continues in southwestern direction
continuously to Hungary. Natural boundary between Slovak and
Hungarian part of the kasin is given by present river bed of
the Danube founded on the system of the Danube longitudinal
faults. Mentioned faults are partly concordant with the
course c¢f axlal line of depression,

Iin the following part will be given a description of
territorial course of jdentified faults and simultanecusly
they will be i{ncorporated into relevaﬁt group according to
a period of thelr youngest documented activity. Malé Karpaty
Mts marginal faults represent to a cdnsidefable extent an
exception as to the character of mzjority of the central
depression faults described above asz faults of the basin
type. Malé Karpaty Mts faults d4iffer ‘from the ma jority of
faults of the depression by an evident coincidence with
faults of pre-neotectonic period. It does concern the

14

398



pledmont line of the Malé Karpaty Mts, transversally divideg
along Danube faults of the Devin {or Hainburg} gate into
Bratislava'piedmont fault {(la}, Pe&ensky les fault {1b} angd
marginal Berg - Gattendorf fault (ic) in Austrian territeory.
Male Karpaty Mts marginal faults belong to the youngest
faults of the area concerned. Their activity have been
continuing ailso during the Holocene and they are seismically
active. The Danube fault of Bratislava (2} and Wolfsthal
fault also belong to menticoned faulis of Danube trend. Their
youngest activity was proved from the Upper Pleistocene.
These faults have similarly as Malé Karpaty Mts faults
character of block faults, however the Wolfsthal fault gains
gradually in direction te the centre of depression

substantially a c¢haracter of the fault of basin type.

Biskupice fault {(4) and Small Danube fault of Kré&lova (5),
split of the former one, belong unanbiguously to faults of
basin type. These faults were, similarly as Danube faults,
active still {n the Upper Pleistocene. The Biskupice fault,
together with the Krdlovd fault, 1imit from the southeast an
area with the terrace development of Quaternary of the
proper area of the basin development. From the northeastern
side {dentical recle is plaved by the youngest, scutheastern
part o¢f the Wolsthal fault together with the Biskupice
fault.

Other neotectonic fault lines limit 1in territory and
Ltime partial structures of proper area of the depression.
They are: Dunajsk& LuZnd fault (&), Small Danube fault of
Jelka (14) and isolated Vydra fault (13}. First twe faults
1imit a marginal, 1In Quaternary slightly subsiding zone of
depression from 1ts deeper parts. Activity continuing till
the Middle Pleistocene was proved on all three faults. We
were able to identify a few faults, predominantiy of
transversal direction 1o the Danube stream in the mentioned
deep part of the depression. They are distinctive Samorin
fault (7} and Dobroho3t (8) and Gab&fkovo (16) faults
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limiting the most deeply subsided part of the depresion.
From southeastern side the deep part of the depression is
limited by Velky Meder (former Calovo) fault (17) and
Kilueovce fault (18) and from the northeast by lehnice faulit
{12} of Danube direction. All mentioned faults, inclusive
frequently discussed Gab&ikovo fault, have no geologically
proved activity younger than the Lower Pleistocene. That
means that there were no found out tectonic movements along
these faults during the last 0.7 million years. Even clder
are the Danube fault of Cilistovo (9), its continuation the
Danube fault of Sapa (10} and transversal to them Sapa
fault, {.e. former Palkovitovo fault (11). The former one is
significant also by limiting the southeastern part of the
depression in which were not preéerved Upper Pliocene
sediments. Mentioned faults do not disturb overiving
Quaternary segquences, thus their acfivity is not vyounger
then the Upper Pllocene. | :

The Kludovce fault (Gydr ~ Kolarovo line), already
mentioned, limit the marginal part of the depression against
its deeper parts. Very important fault of KlfZska Nem& (19)
and fault of Zlatnia (20} belong to mafginal zone faults. The
Danube fault of Komarno - Ostrihom (23) is an significant
and long one on Hungarian =side of jthe Danube stream. The
last three mentioned faults divide &reas of the basin and
terrace development of Quaternary on Siovakian and Hungarian
territory. Faults o¢f +the marginal, zone are marked by
a relatively young activity, with the vyoungest activity in
the Upper Pleistocene. The marginai zone of the central
depresion is limited from eastern sﬁde by a part of Doiny
V&h fault (22}. '

The territory socutheasternward %from the 2latna fault
already belongs to the neotectonic aréa of so called Komarno
high blocks. As we indicated, this area is marked by terrace
development of the (Quaternary. Conﬂact of the Dolny v&h
fault termination with Kom&rno faﬁlt (21} represents
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a distinctive neotectonic Knot of faults of Holocene
- Recent activity. It 1is evidenced by found out high
seismicity in ¥Komarne and its vicinity similarly as at the
norhtwestern margin of the territory, depression have aiso
at 1ts southeastern termination faults of the marginal zone
and Komarno high blocks a distinctive coincidence with fault
lines of the pre-neotectonic period. :

Based on the neotectonic analysis of area concé}ned 1t
was possible to mark off individual neotectonical struclures
with a different tendence and extent of movements. Marked
off structures represent a comprehensive expression of
repeated neocentonic' and pre-neotectonic activities of the
territory cf depression and 1its margins. In proper
depression thelr intensity represents a sum of flexural

down-bend and internal differentiating movements along'

faults. From the map there is clear rejuvenation of faults
activity from the centre of depression to its margin. From
this follows that {n the central part of the depression
differentiating movements along faulis practicaly stopped
during the Quaternary and remains only a centinucus flexural
stibsidence of the whole megastructure of the c¢entral
depression., It is reflexed also in largest thicknesses of
superpositionally accumulated Quaternary alluvia. The Slovak
part of the central depression has' a uninerrupted
contintation into Small Hungarian Lowland {Kisazlf&ld}), which
represents aproximatelly its symmetric image.
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Chapter 5

Geodynamic model of the Danube Basin in area
of the Water work GabCikovo
{RNDr .Miroslav Peresziényl, VVNP, Bratislava}

During last years there was published number of studies
on extension origin of sedimentation basins (e.g.McKenzie,
1978, 1981, Steckler and Wattes, 1978, 1980, Royden et al.,
1580, Scalter and Christie, 18808, Royden, Horv&th, Nagymrosy
and Stegena, 1583, Swift et al., 1987, Friedinger, 1988 and
so on). Even if details of assumed extension process are
different by individual authors, basic estimates in each of
these studies are resembling and according to Rovden et.azl.
can be summarized as follows. | '

1. Origin of the basin Is a resuit cf an extension of
underlying lithosphere acompanied by attenuation or breaking
of the crust, or lithosphere and passive bulging of a hot
astenospehric material. ,
2. Thermal anomaly preoduced this way coels o an original
temperature cf the structure and causes a thermatl
contraction of rocks of lithosphere and subsidence.

3. Using mathema£ica1 modelling 1t {s possible to determine
axtent and time relations of extension of i{i{thosphere from
data on subsidence, sedimentation ;and this way it 1s
possible to restruct thermal-and téctonic history of the
basin development. :

For analytical purposes it is advantageous to divide
the development of an extension basin inte few maln stages
with characteristic sedimentologic and structural feateures.
First stage correspconds to rifting process for that reason
the 1lithosphere (the crust and & 'portion of the upper
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mantle}) attenuates and is replaced hy a passive bulging of
the hot astenosphere. Simultanegusly 1t is usually 1nduced
an inttial or synrift subsidence gf the basin. Both of these
phenomena proceed as an {sostatic response to mass changes
{in +the rock column to an arbitrary compensation depth)
resulting from attenuation of the crust (increase of the
mass} and from iIncrease of mean temperature in the upper
mantle {decrease of the mass). This phase is an response to
active extension processes in the lithosphere and subsidence
area is usually well placed and iimited by faults. Sediments
accumulated during this stage are frequently deposited very
quickly and are usually disturbed by faults. The fellowing
second stage of subsidence is a  passive process
corresponding to cooling ¢f the crust and the upper mantle
into a state of thermal balance. Thermal contraction of
lithospheric rocks causes long-term subsidence, which can be
designated as a thermal or post-rifting subsidence. Thermal
subsidence has usually larger areal extent than the first
phase and is not limited +to trogs demarcated by faultis.
Sediments are relatively flat laying and undisturbed. During
both phases the subsidence is intensified by an isostatic
compensation as a result ¢f lcading by sediments.

For modelling of the Danube Basin - broader area of the
Water work Gablikovo we have choosen Programm BASTA by
P.J3.J.Frietzinger '(Marine Geoscience Unit, University of
Cape Town, South Africa). Program was developed for
modelling of subsidence and paleotemperature Iin rift basins.
We have choosen thiz program because {t contalns sc called
"pest fitting model™, that means that it specifies model
which best fits to parameters of our area. Mathematic
apparatus and program description {s very extensive. It
calls practically for a separate work and for this reason we
do not present it herse.

The isostatic compensation caused Dby accumulation
{load) of sediments cannot completely explain the subsidence
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observed in majority of sedimentation basins. That is why
there were developed several geodynamic models for
explanation of supplementary, so called tectonic subsidence.
The tectonic subsidence {s ‘“sedimentary striped and
isostatically corrected depth of a given level in different
times in the past”. In our soivingl we have concentrated
predominantly on mean velocity of tectonlic subsidence
(indiferent times of the past) which‘very well characterize
the dynamics of basin development.

As {nput parameter into the’ model we used results of
28 deep wells of geothermal and oil exploaration supplied by
results of approximately 400 km of seismic sections (Table
1l to 4). We computed mean velocities of the tectonic
subsidence {n separate development pericds for the basin of
Pannonian sediments. It is clear at first sight on maps of
mean velocity of tectonic subsidence of Pannonian basin
(Annex 14 to 16), that the tectonlc activity of territory
since the Dbeginning of the Pannonian (11 million years) up
tc Recent Intensively decreased. From maximum value about
4 metres per 10 000 yvears in the Pannonian.to 0,4 metres per
10 0OCO vyears in the perlod of the Rumanian to Quaternary. It
is wvisible {n the period of the Rumanian to Quaternary

- (Annex 14, 22 respectivelly) that middle tectonic activity

is manifested mainly in Komérno area what is in a goocd
coincidence with finded earthquake epicentres at present. It
1s possible to state that tectonic activity of territory iIn
the area of Water work Gab¢fkovo is as twicefold lower as in
Komadrno area. T

For an 1illustration there (s given alsoc mean velocity
of tectonic subsidence In nothern part of the basin (Blatné
depression) in the Badenian period (Annex 19), where mean
velocity of tectonic subsidence culminated {n the Middle
Badentan period and have been reaching maximum values about
15 metres per 10 000 years.
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Mean wvelocities of sediments accumulation iIn the
Rumanian and Quaternary period (Annex 17) documents that the
tectonic aclivity of an area does not need to be direct
proportional to quantity of accumulated sediments, or does
not to be bounded to deepest parts of the basin as the case
may be. _

More or iess for the control of the model we
constructed map of extension fo the lithesphere {Annex 18
— regular modei}. Coefficient of the lithosphere attenuation
(B} in the centre of the basin reaches value of 1.8. At
choosen start thickness of the 1lithosphere 100 kxm we are
getting at present thickness of the i{thosphere in centre of
the basin about 55 km. It well colindicides with geophysical
model (Babuska et al., 1686) ard with magnetotelluric

exploration. Also this fact confirm acceptability of used

model (Referencies to this chapter are included in Annex
11}

Chapter 6

Main conclusions in relation to Water work Gab&ikove
{RNDr .Michal Mahel, Ing. Ivan Pagid&, VVUNP, Bratislava)

From viewpoint of seismological conditions nf Water
work Gab&ikovo is important a distinctive change of views on
Komarno block of Bakonicum. Until recently it was considered
to be a deep anchored allochtone biock. Recent studies of
prominent Hungarian geoclogists and geophysicists (Horviath et
al., 1993) convincingly show nappe-scale structure with
a dominant role of thursts und regional overthrusts. This
has an individual significance aliso for the judging of
seismicity of the territory and for the character ¢f the
Raba line. 1In conceptions of geoclogists the latter one is
recognized no more to be a tectonic boundary between two
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autonomous systems (Alpine and Panndnian)}. Both of them at
present show 1o be parts of uniform system with large number
of dominant longitudinal lines of regional significance. So
thus the Raba line is becoming only one link in this system
with a clese linking on the system ©f Carpathian lines
(Murafy and Trans—Gemeric lines}.' .

The West Carpathians are linked with the Bakonicum also
by other regional Carpathian 1line - the Certovica line
passing through Gadbéikovo area and continuing to Hungary. In
new seismic sections both on our and Hungarian side 1t shows
to be a typical positive flower structure. It 1is
a remarkable phenomenon on the West Carpathiaﬁ reglional
tectonic lines. It 15 related to the forming of Cérpathian
arch. Even it determinates alse aprcach to the solving of
several tectonical problems In territeory of the Danube Basin
and leads to following conciusions:

1. The tectonic 1line found out In Gab&i{kovo territory is
neither the Raba line nor {ts branch. It represents a part
of the Certovica system. By its geological structure this
system differs from innermore one which the Raba line
belongs to. Any more distinctive seismic manifestations were
never recorded on this Certovica system.

2. In 1its northern part in Slovak territory +the Raba line
changes its dirvection from southwest - northeast to
westsouthwest - eastnortheast and by an arch form documented
by the Komdrno faults system 1s linked to the Inner
Carpathian system represented by Dids - Jend line and its
branch — Trans-Gemeric line (Ple&ivec line). It links also
to northern more Mura® line. Komarno sector thus represents
a knot of convergency of these three significant lines.
Moreover the arch nature 1s expressed by Dbranching of
Komarno faults intc a form of en echelon structures. It is
typlcal for knot regions. In this iies individuality of the
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Kom&drno area and directly with this {s connected its
increased but regionally limited and by tectonic controlled
seismicity.

Mentioned ©basic tectonical ophenomena have as a rule
deep nature. This explains also a deep position of
earthquake centre as 1t follows from the earthquake

manl festation analysis.

3. Close structural 11ink of Carpathian units with the
Bakonicum (the Komarnc block is its marginal part} as wetll
as with Alpine units asks for a new view on forming and role
of transversal faults in geological structure. Then
rhenomena manifest only during some periods of the
development, for the last time in the Cligocene and Lower

Miocene (that means before 20 tc 25 million vears). It 1s

necessary to approach atlso to the evaluation of fault
significance along the Danube from this viewpoint. There are
no reasons for assuming voung activities along faults. Even
ag meaningfull lines as ludinCe line In the northern part of
the basin, according to the nevest Kknowledge, does not
represent the southern beundary of spreading of Carpathian
units. Seismic sections 531 and 556 show that the
pull-apart basin in Gab&fkovo territory (far southward of
this 1line) !s filled even more than 10 kilometres thick
sediments evidently of Carpathian type.

4. Result of stage forming of Carpathian arch and rotation
1s the fact that single development stages (mainly {n the
Neogene) show individualitiés also in the forming of
structures. It is possible {0 consider a levelled structure
here. That {5 why alsgc structural plan {n upper more level
mostly does nol copy plans of lower more levels. An example
is gliven by disconformity of Middle Mioéene (Middle
Badenian) directions, being unanbiguously diagonal to older
Upper Cretacecus ones. For this reason in the Danube Basin
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it is Iincorrect to draw direcily all round Mliocene faults
into underlier. It 1is very Iimportant in judgement of
seismicity sources, e.g. in relation to horizontal
movements. Such movements functtionated along the Moimirovce
fauit (Certovica Iline) in the Loyer Miocene to Lower
Pannconian with a different nature of tectonic expression,
but not in the Upper Pannonian and Pllocene, ‘

5. The Danube Basin from viewpoint of +the tectonic
development during the Necgene can .be divided i{nto three
tectonically different areas deéeioping by their own way.
Westernmost (s the Malé Karpaty Mis area involving a belt of
approximately 10 kilometres in width at eastern margin of
the Malé Karpaty Mts. Specific for this belt {s existence of
prolonged marginal down-bend (Blatné depression}’
predestinated by faults of northeastern - southwestern
direction and an intense decreasing of thickness of the
Miocenes approaching to margin of the Malé Karpaty Mts.

Another marginal area are Komdrno blocks with the
Paleozoic, Mesozoic and so called Pannonian type of the
Paleogene and with an intensive tectonical disturbance by
faults system in the Miocene and Paleogene. In the Paleocgene
it is possible to follow alsc manifestations of transversal
faults of northwestern ~ southeastern direction here.
Western limitation of this block {s represented by the Raba
fault system.

The central part of the basin (s represented by block
with the tectonic development {n the Upper Miocene and
Plioccene to Quaternary connected above all with a total
subsidence, particularly intensive, 1In the Pannonian
(thickness to 5 500 metres) and dying away in Quatenary
{thickness up to 500 metres). ,

Characteristic sign of the nectectonic development of
the Danube Basin is then downthrow along marginal fauité and
down-bend in central parts. That is ﬁhy marginal faulils at
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Malé Karpaty Mts and at Xomdrno block disturb the whole
M{ocene (fillirg, while faults 1in the central part in
direction Lo younger sediments die out.

6. Study of the neotectonic development of the central
depression of the Danube Basin 1ﬁ all basic questions 1s in
accordance with vresults of pre-nectectonic developments
studies. '

Also {n the vyoungest stage of the development it s
evident rejuvenation of movements 1in direction from the
centre of depression %o its margin. In the central part
there are no traces of differentiating movements along
faults. It remains only flexural transversal down—bénding of
the whele Neogene structure of the central depression.

Faults transversal to the direction of the Danube, inclusive

Gab&ikovo fault, do not manifest younger tectonic activity
than the Lower Pliocsne.

I+t is possible to identify a tectonic knot of Holocene
— Recent activity at 1inking of the Dolny V&h fault to
Komarno fault also in the youngest development stage. This
explains existence of the earthquake centre In Komdrno area,

Certain difference 1in comparisen with c<onclusions
following from the study of reflection-seismic sections is
interpretation of larger number cof faults in the central
depression. In seismic sections faults disappear in the
Upper Pannonian and Pontian. Neotectonic study identifies
them still in the Lower Pleistocene. This discrepancy is
explained by inexpressiveness of these faults, small dip,
limited extent of fault surfaces and by fact that these
faults do not produce accompanying structures in youngest
stages of the basin development. That is why they are
unidentifiable by seismic survey.

The Neotectonic Map alsoc depicts faults of s¢ called
basin type originated as a result of balancing of stresses
at flexural down-bend of the central depression. Their
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spreading mainly at northern margin of the depression
creates an impression of continuous faults. They do not
represent deeper reaching vertical disturbancies, but in
majority of cases only shallow non-ruptural discontinuities.
Thus they are faulils genetically different from deep and
Neogene faults. That {s why majority of them does not link
directly Lo older faults.

7. An extraordinary relevant factor ’which has to be taken
int¢ account in consideration of the seismic menace of the .
Water work Gabfikove are confirmation and partly new
findings on lithoiogical nature of young filling in
a broader territory of 1its location. Primari{ly those are
300 to 300 metres thick Pleistocene - Qualternary gravels and
at the same time alsec to 3 500 - 4 000 metres thick complex'
of deltaic and lacustrine sediments of the Pannonian with
prevalence of sands and (gravels. Silehcing effects of these
formations has for judging of the seismic menace and
construction engineering conditions a particular
significance and gives unanbiguous favourable recomendations
for the benefit of this construction.

8. TFrom gecdynamic viewpoint the maximum of tectonlc
movements in the Danube Basin took place during the pericd
of Lower {22 to 16.5 million years) and mainly Middle (16.3
to 13.6 million years) Miocene when téctonic subsidence has
culminated during the period of Upper Miocene (13.6 to 5.6
million vears) the tectoni{c phase of subsidence is gradually
silenced and practically already only dies away during the
period of Pliocene (5.6 to 1.8 million vears) or Quaternary
when starts to dominate thermal stabili{zation of the basin.
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Conclusions

Presented report contains some findings being
completely new from viepoint of up to this time knowledge.
VVNP, Bratisiava had a possibility to gain and interpret
such knowledge above all for that reason that 1in frame of
& Jjoint company with firm MAXUS ENERGY CORPORATICON, Dallas,
Texas, USA realized seismic research of teop quality,
processed by Western Geophysical, USA. High guality,
communication value and large depth range of these
measurements was possible to utilize also for the solution
of question of seismicity in territory of the Water work
Gab&ikovo.
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Annex 27

(Translation)

E. FLEISCHHACKER

State navigation office

ANALYSIS OF CONTRIBUTION OF WATERWORK GABCIKOVO FOR INTERNATIONAL
NAVIGATION

The Danube as a natural” transport counection point to the
Western part of Europe and its connection with Black Sea was
already in the past the object of efforts to utilise it for
navigation purposes also from non-riparian countries. Therefore
one cannot wonder that assertion of these ideas was put also into
respective international treaties with aim to guarantee transport
utilization of the Danube watercourse for all countries,

It is natural that the fact to quarantee the interests
ensuing from transport politics of individual countries and in
utilization of the Danube phenomena, had to be manifested in
establishing international regimes of navigation.

(....}

The Danube countries have expressed their will to realize
all necessary works to guarantee and .j}.zﬁprove navigation
conditions so as it is ensuing from the "Convention concerming
the regime of navigation on the Danube, Belgrade 1948.

The realization of this obligation was peinted out - besides
other profits - with conclusion of an international Treaty
between Hungary and Czecho-Slovakia. If these aims were not
fulfilled, what was the cause of protests for.ex. of industrial
and commercial chambers from West-Europe sent to Governments of
Hungary and {SFR, it is necessary to examine causes why these
international and legal obligations of both states were not
realized and fulfilled within the provision of article 3 of
Belgrade convention.

It is important to stress that with regard to these
obligations, it is not allowed to deteriorate navigation
conditions on the Danube watercourse. '

Just thig fact - besides other evident profits - was & cause
to conclude an International Treaty which had to guarantee
fulfilment of obligations ensuing from Convention concerning the
regime of navigation on the Danube in the whole continuity. If
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conditions of Convention is accepted also by the Agreement on
regulation of water management issues on boundary waters between
riparian states with a common sectiocn, i.e. between Hungary and
Czecho-Slovakia in such a way that maintenace and signing of
watercourse {(Danubian] and demarcaticn of navigation route should
be according to recommendations of the Danube commission (article
13 of the said treaty), a qQuestiomn is raised how and in which way
can be this problem objectively solved. The answer is old: with
a System of waterworks G/N. (....}:

From this point of view, the said analysis of contribution
of waterworks Gabdikoveo concerns the basic condition in the
above-mentioned meaning - to make the Danube watercourse
navigable,

The continuity of the development of naticnal navigation was
demonstrated alsc by the fact that there was a substantial
qualitative change in used navigation technologies in the last
20 - 30 years. These changes had, of course, impact on demands
concerning navigation depths, widths of navigation route and
radius of windings on navigaticn route.é ;

This fact is very important because gradually dominant
technology of push navigation differs substantially in demands
o1 parameters which must be held for a watercourse. Taking into
account all these viewpoints, it is obvious that analysis-éf
navigation conditions before and after putting the Gablikove part
of the project into operation has a principal importance alsc for
international navigation on the Danube in rkm 1870 - 1810.

In the years 1988 ~-1892 before putting the Gab&ikovo into
operation, there were in anmual average, in the wentioned
section, 7 ford sections and 1 permanent strait {(narrcrws}. Their
occurence caused that the utilization of ship draft {plunge) (25
ém and more} could have been realized as follows:

in days % of given time
1988 225 61,6
1989 181 49,6
1990 165 45,2
1991 167 45,7
1992 222 60,7
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The utilization of ship capacities was thus naturally very
limited. In the cobserved period, it represented in annual average
practically only half of time funds. Naturally, the limited
navigation depths did not allow to utilize the whole year for
navigation.

At already mentioned changes concerning used technologies
¢f navigation, it 1s necessary to state that predeminant push
navigation asked for a need to gquarantee sufficient navigation
depths especially for push tugs with regard that their draft
{plunge} is between 18 - 22 dm according to respective tug type.
It is clear that by disburdening freight {carge} ships. push
tugs are determinant. If the proportion of push vessels is about
60%, it is natural that this reality (fact} is very expressive
at utilization of watercourse for navigation.

For illustration, the quantity of vessels {ships) going
through profile Gabcikove in examined period was:

quantity of vessels

1588 21 344
1989 21 5189
1930 20 857
1851 18 104
1992 17 876

Even if there is a decrease in number of vegels, it must be
taken into account that it is caused by change of political
situatieon in former Yugoslavia and it camnnot have a permanent
character.

After mentionning these facts, we can procede to evaluation
of contributions of the Gab®ikove project for international
navigation on the Danube between 1870 - 1810.

First, 7 ford sections were eliminated which formed the
greatest obstacle in international navigaticn and thus
unproductive standing of vessels was alsc eliminated. The
velocities of ships and groups of vessels increased due to
decreased of water flow velocity. This positive component
(decrease of water flow velocity} had an expressive impact also
in upstream navigation in the profile of the old bridge in
Bratislava where, in the past, occured a lot of accidents due to
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these causes and due to cross components of water flow.

The diversion of navigation from the old Danube eliminated

a unfavourable navigation narrows in Bagomer {length 1000 m and
width 100m}

The creation of favourable navigation depths in port basins
in Bratislava is of the same importance. As compared to previous
period the ships had greater problems with low water levéls, or
their manceuvre was rendered impossible, the present situation
eliminated it, even if the level of impounded water has not yet
reached 131, 10 B.p.v. Response of navigation staffs (ﬁeams) is
positive to the solution of navigation. But it must be stated

that some technical deficiencies, especially those of navigation

locks, were not yet removed, lowers the total impression and

positive impacts of Gabdikove contributicon.
{....}
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Annex 28

{Translation)
RESOLUTION
OF THE PRESIDENCY OF THE SLOVAK NATICNAL COUNCIL

of May 28, 1966, No. 85

concerning the report ¢f the Central Commission of Public Contrel
and Statistics on causes of dyke break and damages arisen in the
Danube Lowland during the 1965 flood and the Government proposal
of the resolution concerning this report. ‘

The Présidency of the Slovak National Council, on its
session on May 28, 1966, discussed the report of the Central
Commission of Public Control and Statistics on causes of dyke
break and damages in the Danube Lowland during the 1965 flood as
well as the proposal of the government resclution and takes the
fellowing

position:

the report identifies correctly the objective and subjective
causes of the dyke break on the Danube, in the light of actual
degree of knowledge and availlable documentation.

I.

Together with deficiencies in the methodology of water
management and applicaticn o¢of subjective views in its
crganizational structure, it considers alarming that the
allocation of financial and material means for maintenance and
cperation of dykes, of drainage canals and pumping stations was
insufficient, and that the fulfilment of decisions of state
authorities concerning the comprehensive sclution of the Danube
{the term covering alsc GNP} was incousistent, what constributed
in a considerable measure, the rise and extent of damages during
the Danube flood in 1965. The flood protection and comprehensive
utilization of the Danube were not sclived hand in hand with the
economic development of the region.

The Presidency of the Slovak National Council, in this
periocd, considers as for the most impértant task to ensure the
flood protection of the territory in connection within the
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compprehensive utilization of the Danube. It underlines mutual
relationship between flood protection and prompt decision of the
concept of Danube utilization and the necessity of their
interdependence as to the content and time scope. The actual
- siruation is the situation ©f perwmanent flood danger which
demands permanently significant expenditure for flood protection
as well as for the reconstruction of water management facilitiés,
but does not guarantee permanent protection of territory.
Following the submitted analysis and recent experience, it
considers the consistent fulfilment of adopted decisions
concerning the comprehensive utilization of the Danube as the
most advanﬁageous solution from the viewpoint of development of
agriculture, industry, settlement, navigation, utilizaticn of
energy, together with protection of the Danube Lowland.

IT.

Within the 2nd stage, circa 800 billions of K&s are planned
for reconstruction works on the Danube till 1970. The definitive
protection of territory {(without the construction of the water
work project on the Danube}, including adaptation of water
management situation in the Danube Lowland would cost additional
2,1 billions K&s, according to the study of Hydroprojekt and the
Directorate of Water Managemet.t Development in Bratislava.

Thus, it would wean that financial means isolately spent
for flood protection of the territory and for adaptation of water
management situation in the Danube Lowland would reach 2,9
billions K&s. But the proportion of costs of the Czechoslovak
side on an economically wmore effective scluticon ¢f the Danube
with its comprehensive utilization would be about 4 - § billions
X&s and at the same time, flood protection of the territory,
adaptation of intermal water regime, utilization of energy and
improvement of navigation would be reached.

The experience with the 1365 flood demonstrated that
contrarily to previous economic analyses in evaluation of
concribution of water works on the Danube, a substantially higher
proportion should be attributed to the flood protection of
territory.

(o..0)

AT




Annex 29
(Translation)

The Govermment of the Czechoslovak Socialist Republic

RESOLUTIORN
of the Government of the Czechoslovak Socialist Republic
of April 10, 1867, No. 101
concerning the report on causes of dyke break and damages arisen
in the Danube Lowland during the 1865 flcod

The Government

after discussing the report on results of verification of causes
of dyke break and damages arisen in the Danube Lowland during the
1965 flood s tates {....}

Even if the problem of filtration failures and its possible
consequences have been already well-known for some years, the
protection against £filtration failures was not technically
solved. This complex problem, with regard to considerable length
of dykes and very variable geological composition, should be
eliminated only in the 3rd stage of reconstruction works and
safety works on the dykes and their foundations or within the
construction of new dykes in connection with the water work
project on the Danube.

(....)

It is unfavourable that the utilization of the Danube and
its coordination with reccnstruction works and definitive flocod
protection of the Danube Lowland was not yet clarified. The
coordinating authorities responsible for the preparation of the
concept of the water work project so far considered the
construction of the Danube Project in isolation from the demand
for territory protection and with considerable time delays.
{....}

IV.requests
1. the President of the State Planning Office to ensure
the harmonization of the G/N Project with other intentions
and possibilities of development of the Czechoslovak

economics up to 1970 and in following years, starting from
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the principle that socner or later this Project is to be
constructed. The result shall be submitted to the
Government with proposal of choice of optimum variant of
water works on the Danube which will be discussed later
by the Government.

the Head of the State Planning Office, Ministers of
Finances and for Forest and Water Management to ensure
financial wmeans, in the plan for 1967 and 1970, to
guarantee smooth transit toc the 3rd stage ©of protection
of territory, according to the demands of the Minister for
Forest and Water Management.
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Annex 30

(Translation)

- The Government of the Slovak Socialist Republic
Number:1015/1072

Material for the Government

of CSSR

Proposal
for the comprehensive utilization of the Danube

{....}
Bratislava, March 1872

Annex No.I - Detailed report concerning the proposal of the
comprehensive utilization of the Danube
{....)

The safety and flood protection of the whole interested
territory of the Danube Lowland, places and communications,
industrial structures, agriculture and forest areas, as well as
the intensification of agricultural producticon demand t¢ increase
the level of the protection against breaking of dyke foundations
and control of seepage, precipitation and groundwater regime.

The reconstruction works envisaged in the 1st and 2nd stages
don’t gquarantee the necessary £flood protection parameters as
proposed within the 3rd stage.

In the wider complex of the 3rd stage of flood protection
measures, some separate constructions are organically included,
such as:

Komarne - flood protection of the city {in the 2nd stage -
without antifiltration measures}, flood protection of Bratislava
(will be realized in the 3rd stage and therefore it is not
included in the Annex No.2}, protection of water supplies of
island Sihot.

The realization of protection measures envisaged within the
3rd stage is urgent, but it is necessary to harmonize it with the
construction of water work on the Danube. In case of realization
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of the 3rd stage of protection measures and subsequent
construction of the water work project, majority of financial
means for the 3rd stage would be useless because significant
‘number of structures of the 3rd stage would loose its function.

Therefore it would be useful to Iutilize financial means,
calculated for the 3rd stage of reconstruction works, directly
for the construction of the water work project on the Danube
which would gquarantee, in additicn to its own functions, also the
protection of the Danube Lowland with even higher degree of
safety than the 3rd stage could guarantee. The costs for the 3rd
stage was calculated for 2.042 millions K&s (Annex No.2). This
solution would guarantee the protecticn of territory below
Bratislava against floods, but from the national and economic
viewpoint it is not advantagecus, because it is solution with
only one purpose. The majority of investments, in the case of the
G/N Project construction, would be useless and would burden only
the Czechoslovak side. :

Active protection of the Danube Lowland: (Annex No.3) .

If the protection of the Danube Lowland is not constructed
separately, but integraly with the construction of the derivation
alternative of the water work project on the Danube, then
majority o©of financial means necessary. for the protection of
territory would be used for more purposés.

The designed water work on the Danube and protection
measures would have many common structures, for ex. dykes on
both sides of the Danube below Bratislava, along the rivers Hren,
Nitra, Zitava, the Mal§ Danube etc... ‘

The calculation of advantages of i the joint solution of
definitive protection of the Danube Lowland with the construction
of the G/N Project demonstrates that the construction of the
Project can substantially lower the coscj_s for fleed protection.
f...0}
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Annex 31

{Translation})

Final Protocol from the negotiations of Czechoslovak-Hungarian
Government Delegations, 18-20 April 1963
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FINAL PROTOCOL
OF GOVERNMENT DELEGATIONS
April 18-20, 1963

about the results of negotiations of government delegations
of Czechoslovak Socialist Republic (CSSR) and the Hungarian
People‘s Republic (HPR} on common uwtilization of the Danube in
the section Bratislava-Nagymaros held in Budapest on April 18-20,
1963.

The government delegations of SSR and HPR discussed in
Budapest on April 18-20, 1963 main principles of common
utilization of the Danube in the section Bratislava-Nagymaros.
At the discussions took part:
from Czechoslovak side:

Stanislav Vlina - Vice-Minister of the State planning commission
chief of the government delegation

Michal Sabold&ik,CSc. - President of the State planning commission

Ing. Ji¥i Baier - Vice-Minister of the Central office of

energetics
Ing. Ladislav Mertl - director of dept. Water management of the
State Planning commission
from Hungarian side:
Dr.Ing.Miklos Ajtai - President of the State planning office
chief of the government delegation

Ing. Imre Dégen - chief of the Main Office of water management

Ing. Andrds Levai - Vice-Minister of heavy industry

Ing. Gydrgy Osztrovszky - Deputy president of the State planning

office

Dr.Ing.Janos Szabd - Vice-Minister of Industry of construction

After discussing the results of preparation works up to
this time and the report of common commission of experts, the
government delegations came to the following conclusions:

I. Checking on the fulfilwment of agreements contained in the
final protoceol about the results of negotiations of government
delegations of Czechoslovak Republic and HPR about the
utilization of water energy of the Danube in the section between
Bratislava and Nagymaros on October 7, 1958.

1} The government delegations state that both sides fnlfilled‘the
main task which the government delegations determined at their



session in October 13958, 1. e. to solve in the most advantageous
way the utilization of the Danube in the section Bratislava-
Nagymaros. They appreciate help of the Soviet experts from
Hydroprojekt USSR to this problem.

2} A detailed analysis of fulfillment of these tasks is in Annex
A of this protocol.

II. Approval of the new concept of the utilization of the Danuﬁe
in the section Bratislava-Nagymaros and main parameters of the
waterwork.
1} After evaluation of studies, after their estimation by Soviet
experts and with regard to schema of complex utilization of the
Danube agreed by the Council for Mutual Economic Help, the
government delegations approve the new concept of the utilization
of the Danube between Bratislava and Nagymaros with construction
of Water System of Locks {installed output ca 300 MW, annual
production of electric energy c¢a 3.700 GWh - these values will
be precised with the elaboration of the common investment task).
In this water system, the upper diversion construction
would produce mostly peak energy and lower waterwork Nagymarcs
would function as balance reservoir and would produce current
energy. :
2) Further data about the new concept are in Annexes B and C of
this protocol.

IITI. Conditions of common realization

Route of diversion canal.
1) The government delegations state that'the route of diversion
canal can be considered as practically equal if it is led on
right or left side of the Danube, :
2} The government delegations agree that the diversion canal be
led on the left bank, Czechoslovak bank of the Danube.
3) The government delegations agree that two local corrections
of state border take place in a way that.the state borde; would
follow the axis of diversion canal leading to hydropower plant,
crossing the hydropower plant and going upright back to the
original state border in the river bed of the Danube. Similarly
at the weir in HruSov (Dunakiliti), the state border would pass
the axis of the weir with a local correction.
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4} The government delegations agree that within the framework of
planned medification of boundary flow betwesen both states, the
corresponding territory substitution be given for the territory
ceded according to par. 3.

5) The orientation situation of proposed modification of state
border is in Annex D. The precise situation will be elaborated
after the definitive placement of hydropower plant at Gabdikove
and at weir HrusSov-Dunakiliti.

Ratio of produced energy and division of costs and works.

6) The government delegations determine the ratio of produced
electrical energy from the Water Scheme on the Danube in the
proportion 50%:50%, this proportion related to both sorts of
produced energy (basic and peak energy)

7} The government delegaticons agree that both sides take over the

investment costs in che proportion 50%-50% each, i. e. investment
c¢osts for energy production. The investments which are not
immediately related to energetic utilization or which should
serve for amelioration of present state, will be guaranteed by
each side on its own territory with own means.

8) The costs for the second navigation lock at the river step
Nagymaros and for second navigation lock at diversion water
scheme, which construction is demanded by navigation, will be
covered in the proportion 50%-50%.

9} The government delegations consider for necessary that both
sides guarantee also the investment c¢osts which are not
immediately connected with energetical utilization, but which are
absolutely necessary and designed for putting the waterwork into
operation.

10) According to the results of preparation works and by ratio
on produced energy 50%:50% it is supposed that the Czechoslovak
side would cover from the total of the investment costs 6.100
mil.KE&s (11.182 mil. Fr} 3.085 mil. K&s {5.666 mil. Ft) and the
Hungarian side 5.516 mil. £t {3.015 mil. X&s} the calculation of
costs was made on the basis of prices valid in both states in
1960 and on the basis of elaborated studies and calculations.
Design costs and costs for investment supervision are not
included in these prices. By elaboration of common investment
task it will be necessary to reach the etffectivity of this




project and to think over the extent éf investment supervision,
design works and unforeseen costs,

11} The government delegation agree that the participation of
both sides on the construction of water project on the Danube in
the section Bratislava-Nagymares would be as follows:

a) both sides realize necessary investments first of all on the
own territory _

b) the compensation of differences which arise by the division
of investment works, will be done during common realization

according to special agreement.

Management, operation and maintenance
12} The govermment delegations agree that both sides manage,

operate and maintain the water project on the Danube as the
common investment. The costs connected with management, operation
and maintenance cover both sides in the proportion of agreed
ratio on produced energy (50%-50%)

13) The government delegation agree thét both sides participate
in advantages and disadvantages ensuing from the common
coustruction, management operation and maintenace in the
proportion 50%-50%.

‘Period of consrtruction

14) The government delegations agree, that according to the
present documentation, the period of construction of water
schemes will last seven years, and both water schemes will be
constructed parallely. Both sides will try to shorten the peried
of construction. :

15} The government delegations recommend that the State planning
commissions of both states discuss by the end of May 1863 in
presence of representatives of common experts commission the
possibilities and conditions of including the construction of
water schemes into long-term plans. It is recommended that the
construction begins in the shortest period possible and be
finisted by 1975. '3 "

IV. Elaboration of common investment task, mwain principles of

interstate treaty and organisaticnal quarantee of further works
1) The government delegations agree that the commen investment
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task of water schemes is elaborated on the basis of principles
mentioned in this final protocol.
2} There will be main principles for elaboration of interstate
treaty concerning construction, management, operation and
maintenace of water project in the common investment cask.
3) As basis for common investment task will serve the design
documentation elaborated up to this time.
4) The government delegations determine the following course for
other works:
al they appoint the common experts commission to let elaborate
at latest in one year period the common investment task including
main principles of interstate treaty
b} they impose on the common experts commission to establish “The
group for preparation of design works" and "The group for
elaboration of interstate treaty™ and to determine the directives
for work of these groups as well as to determine time schedule,
¢} the common experts commisssion will evaluate the proposition
of common investment task and submits it to the government
delegations for approval
d) the government delegations will submit the approved commmon
investment task to competent authorities for approval.

This final protocol was deone in two copies, one in Czech
language and one in Hungarian language.
Both copeis have the same validity.
The government delegation will submit this final protocol to
their respective governments and will inform each other about the
stance of their governments.

In Budapest, April 23, 1863

/Stanislav Vlina/ /Dr. Ajtai Miklés/
Chief of gov. delegation Chief of gov. delegation
¢SSk HPR
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Annex 32

Possibilities of River Restoration

on the Danube in relafion to the Gablikovo scheme
Martin N.R. Jaeggi, Swiss Federal Institute of Technology, Zurich

{short version of a lecture given at the Ministry of Environment of the
Slovac Republic, Bratisfava, Gctober 8, 1993}

First, a more precise definition of river restoration, or river revitalization, as it is
sometimes called, is needed. Normally, it is supposed to reverse the effects of a
river regulation which has been executed in a purely technical way for ficod
protection, navigation or hydro power use. Such works may have left little or no
natural elements. By river restoration, it is hoped to reintroduce natural elements
and in panticular a variety of natural habitats which has been lost.

The coriginal natural river as it existed before the impact of major reguiation
schemes has to be the model for a river restoration. In Central Europe, this means
looking back intc the middle of the 19th century. Consuitation of old maps is very
useful, but also the comparison to natural environment with similar characteristics.
The study of New Zealand rivers has proven to be extremely useful in Swiss river
restoration projects.

A full recovery of the natural conditions is normally not possible. A combination
of technical and.environmental aims conditions a river restoration project. The
question may be raised if there are pure restoration projects. On a small scale and
as pitot projects a number of them have been realized. Recent experience shows
however that large scale river restoration is possible only if some technical problem
must be solved anyway (Jaeqgi, 1992b). The restoration project then represents an
alternative to a conventional purely technical solution.

The introduction of environmental impact studies has triggered important
modifications to planned hydro power schemes. If river restoration has been
included in the project. the impact study became more positive and the chances of
passing the project at the authorities and in the pubtic were increased. The more
the actual river concerned with the project had been altered compared to its natural
situation, the more such a combination of hydro power use and restoration was

seen in a favorable way.

For the Danube reach concerned by water retrieval by the Gatdikove scheme,
it is therefore important to distinguish the following situations :

1. The more or less natural situation before 1850
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2. The situation resulting form the major regulation realized by the
Austro-Hungarian Empire to improve mainly the navigation, and the
subsequent works. The intensive dredging near Bratistava
which resulted in an improved flood safety, but aiso in a dramatic
towering of the bed, should be mentioned here

3. The present situation with the scheme in operation. Less water is
flowing in the Danube. No changes have been made to the river bed

4, The eventual future situation after inclusion of the restoration of the
concerned reach  of the Danube into a multi-purpose project.
Restoration should be orientated to situation 1 and not 2

The Reussdelta project in Switzerland (Jaeggi and Peter, 1983; Lang, 1985;
Jaeggi, 1986) may now be considered an early successful example of river
restoration. Flood protection in the alluvial plain upstream of Lake of Lucerne was
achieved by river training and the realization of a cutoff creating a new mouth.
When sediment was deposited there, the river levees were continuously advanced
into the lake. The fine sediment being deposited in the deep part of the lake, shore
erosion now occurred in the region of the old delta. Later, gravel dredging
accelerated the erosion.’

A renewal of the mining licence was obtained only after a long public debate
and after the proposal of a multi purpose project had been accepted. The idea was
brought up to restore a natural delta landscape. Thus, fine sediments would be
resupplied to the shore, and gravet dredging could be concentrated to the zone of
deposits which occurred between 1850 and 1900. The- idea was very unusual in
1980 when it was put forward. Only the study of natural river morphology in New
Zealand and a specific hydraulic mode! investigation could convince the authorities
concerned. In 1991 the project was accomplished. It is expected that in the delta
zone wide habitat variety is created which should attract endangered species.
Therefore, the delta zone is closed to the public.

The study Emme 2050 (Runziker and Jaeggi, 1988} and the subsequent
realization of the local widening on the Emme river near Utzenstorf (Jaeggi and
Pellandini, 1988; Zarn, 1992) is another example of a technical solution which
covers restoration aims. The regulation works, which extended over a period of
about 50 years and which were slarted around 1870 induced a slow but consistent
erosion trend. Originally this had been well accepted since the major fear at the
time was aggradation. Furtherly, evacuation of bed material was deliberately left to
the river. With time, an increasing number of drop structures had to be built to
compensate the overcapacity concerning sediment transport. If the same policy is
followed in the future, the Emme river will show at low flows a series of cascades
" with ponding reaches in between. There will be no more reaches with iree flowing
conditions. This in turn will resuit in a loss of habitats.

As an alternative, a sciution with local widenings has been proposed, {n the
widened reaches sediment transport capacity will be reduced and and a steeper
energy slope will be established there. These steep reaches will compensate for
the general trend towards a flat siope in the reaches narrowed by the original
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reguiation. The solution is technically and economically equivalent to the traditional
approach using drop structures. Environmentally, it is far more acceptable since
these reaches contain a [ot of elements of the original natural river. A large variety
of morphological elements like gravel bars and islands and also variable flow
condifions {podl and riffles) can be expected. Specitic model tests showed which
type of training works have 1o be foreseen to prevent excessive lateral erosion.

Water power development has become increasingly difficult in Switzerland
over the last years. A first proposal to increase the production of the existing plant
near Wynau on the Aare river which included the dredging of the bed downstream
of the power plant on a length of about 1.5 km was turned down by the Swiss
Supreme Court in 1883 because of violation of the law on fishery. A second project
proposed the building of a bypass gallery 10 use the head in this downstream
reach, leaving a reduced discharge in the river. This proposai had to be
investigated by an environmental impact study, a procedure which had just been

introduced by law.

This study suggested modifications to the flow regime and showed, that with a
tew other modifications the project reach could become environmentally more

valuable that the actual river. In particular, there are hardly no remnants of the .

original alluvial forests. The reason was mainly extensive agricultural land use right
to the river bank. Because of the changed flow regime, development of such areas
in the existing river bed can be expected. While in the same period many water
power projects have been turned down because of environmental reasons the
Wynau project obtained the licence for further development in the Cantons
concerned. .

Recently. the planned development on the Alpine Rhine between Domat/Ems
and Mastrils has been given a positive advice by the Environmental Authority of the
Canton of Grisons. Here, the main environmental concern was the future
development of the Mastrils alluvial zone. It was feared, that the open gravel bars
may disappear, which are an important habitat for a rare bird species. The
environmental impact study showed that much damage in this respect was due to
gravel mining over the last years. The future development including water
derivation for power production would even create a higher proportion of open
gravel bars compared to the today's situation. There is also a general erosion trend
on this river. Local widenings like on the Emme river may bg financed through the
power project and thus the environmental value of the river again improved
compared to the actual situation. The positive advice of the Canton was therefcre
linked to the condition that the project should include such restoration measures.

The Danube river downstream of Vienna to the Slovac boarder is one of the
last remaining free flowing reaches of this river. The alluviat zone which had
developed on the floodplain contined between the main channel and the fiood
protection dykes is internationally recognized as being extremely valuable. Afte_r an
intense public debate, the project of building a power plant in Hainburg was given
gp EY the Austrian government and it was decided to turn this area into a Natioqal

ark.

_However, plans of 2 such a development had to cope with the conditions
which navigation on this river reach imposes. The development of power plants




upstream of Vienna and the present construction of the Freudenau pant in Vienna
will reduce the sediment supply to this reach to insignificant values. Erosion has
therefore to be expected. To secure the conditions of navigability, on the other hand
still groynes are built which are confining the flow section and thus increasing
sediment transport capacity, and even materiat is dredged form tords and depdsited
on the banks or between groynes. A numerical simulation {(Jaeggi, 1992a}, where
gravel extraction has been neglected, showed that the erosion trend is siow and
amounts o @ 1 m at maximum near km 1800 (20 km downstream of Freudenau) for
a period of 80 years. it may be conciuded that it is sufficient to protect the river bed
just in the Vienna reach to allow the access to the ports, but that a dynamic
approach should be chosen for the other part. The actual discussions among
“experts however still show little- coincidence. the main reason may be that it is very -
difficult to combine the idea of the National Park with optimum conditicns for:
navigation. The simulation alsc showed that the ergsion in this reach will saturate
sediment {ransport capacity at the downstream end for the next decades and that
nearly 80000 m? of gravel are t¢ be expected o he deposited near Devin each
year.

From all the described examples ideas may be transferred to the Gabdkovo
project. Between the water derivation and restitution remains a reach now cafted
the Cid Danube. Before the realization of the Gabdkovo scheme, the navigation
had to pass on this reach. Now, navigation uses the canal. This is a major
difference compared to the Austrian Danube. All the training works which have
been installed on what is now the Old Canube are now of iittie use. Riprap at the
outside of bends and groynes had had the purpose to confine the river into a main
channel. Furthermore, intense gravel mining near Bratislava had induced a
substantial erosion. Of course, the water derivation without any compensation
measures (those were not possible because of political reasons) led to a further
lowering of the water level. '

For the moment, a lot of efforls are made to preserve the ailuvial zone in the
present state by irrigating the secondary channel system from the derivation canal.
On a short term bagsis, such efforts are certainly very valuable. On a long term basis,
however, a more dynamic approach may be necessary. The official proposal to
build low weirs in the old Danube is in this respect also very static and only of some
use on a short term basis. The flow conditions will be sericusly altered. .

The alternative is to recreate natural morphological elements. Taking off some
of the existing training structures may induce lateral erosion and widening of the
existing channel of the Qid Danube. Of course, a dynamic development of such a
channel is possible only if periodically bed forming flows of the order of about 3000
m3/s are sent into this reach. A wider channel can then be expected to bifurcate and
braid. With time, a channe! system comparable to the one existing before the main
reguiation may develop. :

Obviously, such a development must be monitored and boundary, conditions in
terms of {lood protection, sediment management and stability of the flood protection
dykes against lateral erosion have to be formulated. Furthermore, the river will
develop its channel according to the conditions imposed by the water power. A
compromise has to be found concerning the residual discharge in the Old Danube.
Like in the Wynau project. the duration curve has to reflect the original conditions
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with some short duration bed forming floods and higher base flow in summer, which

-can be compensated by lower flows in winter. On the whole, the new river will be
some sort of & model of the original river and thus not be identical to it. But the
expected natural development of a channel system comparabie to the original will
favour the reforming of natural morphological elements where pioneer plants can
settle and the cycle of formation of an alluvial forest may start again. Also the
natural alternances with reaches of higher and smaller flow velocities will be
preserved. In general terms, a higher habitat variety compared to the present
situation can be expected. ' :

In a political discussion where the completion of a more or less purely lechnical
project or the destruction are the only issues in debate the presented ideas may be
seen as a third alternative which may lead ¢ a realization of a multi purpose project
combining water power use with a substantial river restoration.
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Annex 33

{Translation)

Magyar Hirlap, 1.3.1994
{Extract)

Professor Mosonyi is against the demolition of the coffer dam Gab&ikovo-Nagymaros; demands
new examination.

At the extraordinary session of parliamentary council for the environment on Monday ... it was
said that the construction of a temporary weir could unfavourably influence the decision of the ICJ
in The Hague ... Lajos Zsebok, the deputy of the Hungarian Democratic Forum drew attention to
the danger of a solution consisting in underwater weirs. We could confirm with this solution that
is is paossible to eliminate unfavourable effects of the Danube diversion through techrnical measure
and thus we would give up the idea of the return of the river and a decision of the Hague

favourable for us.
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Annex 34

(Translation)

Magyar Hirlap, 7.3.1994

Janos A. Szilagyi:
Unpredictable decision with unpredictable consequences

We are in an emergency situation, we must act immediately. We must finish with hesitations. It
will no more be possible to repair all what we don't do today in two years - Mr. Boross expressed
his view when visiting Szigetkdz. “Naturally, if Parliament rejects the project of the inhabitants
of Szigetkdz supported by the government, the underwater weir will not be constructed. Then, it
will be necessary to face the public and tell why the enviromment is dying out’ - the Prime
Minister highlighted the water appropriation question as a national matter. According to the
experts of the Department for the Environment, some members of the Danube Circle and the
Parliamentary Council for Environmental Protection, the realisation of the governmental proposal
would negatively influence the long-term interests of Hungary. We would admit, with this
solution that it is possible to prevent negative sides of the Danube diversion, we would give up
the return of the river and a favourable decision of the Court.
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Annex 35

{Translation)

Kisalfold, 10 September 1994
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Kisalfdld 10.9.1994 :
With time ‘going on, the negotiations and position of the
country worsen
The government is weakening, Szigetkdz becomes desolate

“There is no more fuel, all money was spent, therefore we
put aside since this morning, eight o’clock, gradually pumps in
Szigetkdz® - infom{ed vesterday Gylrgy Jakus, the chief of the
North-Danube water management office. There were phones ringing,
faxes were working in the Gydr head office and the director took
the car equipped with car telephoné to see directly what was
happening in the site. The visit was planned already some days
ago, independently from the problems with fuel: the important
representatives of water wmanagement came with the parliamentary
deputy Kdroly Szentkuti {(SZDSZ} to see the inundation territory
of Szigetkdz and to give information about the situation in water
supplies. The lack of fuel actualized this expert visit.

The water management director first informed Karoly
Szentkuti about the results of pumping.

The setting of equipment cost 120 wmillions Ft and further
8¢ millionsl Ft, which were at disposal for oﬁeration, lasted for
50 days. The water management got already some millions forints
from other areas, but all was spent and it is impossible to
credit the pumping and thus the equipment was stopped. The last
fuels were brought on Thursday evening.

The pumps of Cikolasziget have no more worked yesterday and

at Dunaremete, there was little fuel left for some hours  when
a statement of KVHM (Ministry of Transport, Communication and
Water Manageinent) came that the Government, at its session on
Thursday procured further 20 millions Ft for water supply with
punping and fhe Ministry ordered the Cffice to gquarantee fuel and
further operation of pumps. The measures were immediately
realized, as all three pumping stations were already working with
full capacity in the early afternoon. The 20 millions qui_ék help
did not excite one-minded joy among the experts because as they
wmentioned, the impact of pumping lays behind the awaiting state
according to actual measurements.

The result of hundred millions investment is the water level

increase of some centimetres in the mid of Szigetkdz and the




negative impacts failed to be stopped, including spreading of
sea-weeds. These 20 willions Ft will be sufficient for about ten
days, then it will be necessary to "tear off" other millions from
the budget. The costs for planned setting of electrical pumps are
between 500 wmillions -~ 1 billion Ft. But the gravitation water
supply would have diminished the Szigetkdz damages much more
effectively and with lower costs. '

Kiroly Szentkuti was informed on'place:about the actual
situation of water supply and then, on the other side of the
border, on the territory of the Variant C, he could get
acquainted with the II.stage of construction near Cunovo.

With passing wenths, the possibilities of favourable
development of situnation in Szigetkdz decrease progressively-
said the parliamentary deputy. - If the construction of the
Variant C will be finished, the negotiations positions of Hungary
will still be worse than they are todéy. Then Slovakia will
really have no interest to lock for a compromise sclution with
our country. According to the plan, the construction of the
hydroelectric power plant and navigation lock in Cunovo will be
completed by the end of 1995, i.e. the :Variant C will get the
final form. S

The parliamentary deputy has promised that he would demand
decisive steps from the Government. Such a step could be for ex.
a partially putting of the Dunakiliti reservoir into operation.
The Slovak side cannot oppose this step because it would oppose
all own steps, arguments, i.e. against itself if it would not
support the uwtilization of navigation lock for water supply.

I have a feeling that the Hungarian Govermnent is weakening
in an incomprehensible way if the discussion is about Szigetkdz.
Gyula Horn mentioned before his visit to Bratislava that the
Szigetkdz guestion had to be solved. It seéms that he avoids this
question since that time and the Minister of Foreign Affairs has
got alsc more reserved in the last weeks. The Mlnlst.ry of
environment and territorial develcpment is being more and more
a puppet of some interest groups. They once more look for
excuses. If the things go on in this way; I don‘t see chances
that our interests would be taken into account in the Cabinet -
said Kiroly Széntkuti. .
' Csaba Nyerges
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Annex 36

Letter from Dr. M. Sylven, Director of WWE's Europe and Middle East Regional
Programme, to Prof. I. Mucha, 14 June 1994

Letter from Dr. C. Martin, Director General of WWF,
to Ing. D. Kocinger, 21 June 1994
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14 June 1954

Professar RNDr Igor Muchza
Ground Water Comsuliting i.td. ’
Bratislava, Slovekia

Dezr Professor Mucha,

Thark you wvery much for vour kind recestion at the time of
WHF's visit o Gabcikovo ap June 3.

I apolcg.?.::e for not having written esrliier but, )
unfort cunately, T have been awey freom &y office more or less
evex since then. Eowever, this delzy hes emabled me to nave
the opportunity-to czrefuily resd vour study entitled
“Gzboikove - WREM. I wonld like to tell you how izpressed I
2= by veur work and ¥novwledge om this subject, 228 how
erparressed I personally fee’ abont ¥Wr's past involvenen

2s I promised vou when we me®t, T Have zsked “he teen wao Dut
the Tepoxt tegether for z response, which will be carefully
scrut_m_.zeﬂ by WwRF—-Internsiional. Ecseftlly sepething
positive czn come out of such zwm gffors.

I have Today hed an ONporouniity To assess the case a:-Y‘-n the
Director General of WéF-Internziicnzi, Dr. Cleude Martin. We
have poth agreed to immedietely stor 2ll further invoivement
from WWF-lustriz, Dr. Martin w410 Be sending & personal
letter to Ing. Dominik chmge. eSstring him That there will
D¢ no frimre ipvolvement from WWT tniess 2 formzl reguest is
received ‘from the Slovak side whacn, of course, wea do not
expect.

I wish you every success in yvour future endeavorrs. Pe*haps
we will nmeet sometime in the future u-der more noszu_.:ve
clroumstances.

Yours sincerely,

: <
LA;’:-'T [ r A L.—
Dr. Mpcmus Sylvén
Di:e:}':c:, Eurcpe and Middle IZest Reclonzl Progra=—me

Fermwmar 25!
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geﬁt by faﬂ

Gland, 21 June 1994

Ing: Deominik Kecinger

Ministry of Agrxculture

Slovak Republic -

Dohroviecova 12

81266 Bratislava .
Slovakia. :

Dear Mr Rocinger,

On behalf of WWF-Intermational, I would like to express
my sincere thanks for the hospx.tallyy shown to the WWE
delegation on June 3, 1884

I wouid also I.J‘Jce. to acknowledge your. letter of June 13,

1584. I have taken note of the criticism expressed by
Professor Mucha in the document ' ‘MGabecikovo ~ WWF", and
appreciate your reaction. I will, in this context, also
lock into the performance of WWE - staff .

On the other hand, 1t is mportant for me £o receive the
comments of WWF staff on scme of your statements. We are
therafore reviewing present and past activities and we
have reguested Dr. Dister to provide us with comments on -
.Professor Mucha's report. As socon as this review is
finalized, I will be in touch with you again.

In the meantime, and after consultatien with Dr. Magnus
. S¥lven, Director of the Eurepe/Middle East Programme of
- WWF, we are suspendmg any further mvolvement of WWF in
. th.e Gabcikove issue.

4 Z{- 8 Registered a<;

WWF - Fondo Mondale par ka Narura
WWFE - Fonds Mundial pera 2 Netwalers
WA - Fords Mandiat oour 15 Nature President.




I understand that it is now for -the International: Court
of Justice to assist the parties to reach an agreement
which will take into account local, national and trans-
naticnal needs, and hopefully be beneficial for the
envirconment. - ' ’ :

With kind regards.

Yours sincerely,

Dr. Claude Martin
. Direc:tor General
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Annex 37

Letter from Dr. C. Martin to Ing. D. Kocinger

3 October 1994
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Gland, 3 October 1994 .

Ing. Dominik Rocinger

Slovak Government Cemmissicner
for Gabeikovo

Ministry of Agriculture
Slovak Republic

Dobrovicoova 12

81265 Bratislgva

slovakis

Dear Mr. Kocinger,

In my letter of 2l June 1984, T informed you that WT
would evaluate Professer Mucha’s report "Gabelkove ~ WWF:
The Pros and Cons" which, in:_e;_a;ﬁ_, gonzented on WWF’s
study published in January 1994 and criticized WWF stafs.

I aleo indicated that until such time as we had reaceived
commelils on Professor Mucha‘’s report, further WRE
invelvement in the Gabcikove issue would be tamporarily
suspended.

We are now in a positien to share our assessment of

Professor Mucha’s report with you and others, to whom you

took the liberty of copying my letter of 21:.June 1994.

However, before doing 80, I must tell you that WWF's
experts &nd starff have Dbeen guite d.stressed by the

report’s numerous, personal, derogatory andfor polemic

remarks. These remarks ware nok considered <o be

appropriate to appear id z technical report. Prof.

‘Mucha’s adversa reactions to the WWF study alse contrasts:
with the favourable reacticns receilved IZrom many other

sources.

Referring to the contents of Prof. Mucha’s repert, it has
to be recognized that this report dezls only with 2
. limited part of the impact pattern of the Gabcikovo
| scheme, essentizlly concentrating on the groundwater

\ -

Rogistersc xs: - - 45%

WWE - Fenes Mondisia per & Naturs
WWT? - Fense Mundial pora la Nataralaza

WANF - Foncs Mondial pour la Natvre Fresident: . :
WAVE - e Natwe Bonds ' HRH The Duke c* Cinoury: i
VWAWF . yore Wige Fund Fer Nature Drecror Ganera: . .

{Fr=aty Wiasld Wildiitg Fondd Or Clegde Momo



4_54§Zodynamics of water quality and ,other_

2

issue. Ecological issues of similar or even higher
importance, such as the floodplaln dynamics have been

~largely owmitted. The report alse leaves out any

consjderation of the deterioraztion of ecological .
functions and the biodiversity of the entire flocdplzin,
caused by the drastic hydrological changes. In addition
to these shortcomings, the repert concentrates only on
the Slovakian part of the Danube floodplain and hardly
refers toc the important Eungarian patrt of the system.
Ancther major weakness of the report is the fact that it
dces not address potential long-term effects.

In conclusion, the report of Prof. Mucha is seriously
limited. It is concerned with only @ partial aspect of
the changes brought about by the drastié alteration of
the hydrology, deals with only & part of the ares
affected, and encompasses a very limited time horizon. It
therefcere does not invalidate WWF’s scientifically based
argunrentaticn. .

In the light of these facts, WWP can see no reason to
changa its position laid out in its study published in
Jam 1994 "A New Sclution for the Dantbe™. More
specifically, WWF maintains ite view that an ecclogically
acceptable solutiern entalls, the following three sghort-
tarm measures: .

- a discharge varying batween 600 m’/sec and at least

240 m?/sec (Qepending upon' the  technical

- possibilities) of Danube water in the natural
{"cld"®) river bed: - _ .

. the constricticn ¢f the river bhed by iglands and
gravel banks, and- -

' reconnection with the side arms. |

' TR

On a longer term bhasis a dynamic discharge of about two
thirds of the Danube water in the old ‘bed should be
envisaged; together with a lifting and constriction of
the present river bed over 20-30 down stream of the
Cunovo weir. These measures can ba taken in both an
ecologically sensitive way and without risking permanent
interference with the river ecosystem.

As you undoubtedly rsalize, WWF’s Mission is to conserve
nature and eccleglcal precesses through the preservation
of genetic, species and ecosystem diversity. wwr¥ is
therefore priwmarily cencerned with the severe impact of
the Gabcikovo scheme on the biodiversity of the Danube
floodplain. Thus WWF in its position focuses primarily on

‘the need to maintain the floodplain dynamics based on &

sufficient and dynamic discharge in the old river bhed.

This focus should in no way be read as disregard of or

=gsent to effects on groundwater fgbles, changes ir}kﬁg
ike

equences of the schene.




I herowith request you to inform your Govertment of WWFr‘s

assesement of Prof, Mucha’s report and the confirmation
of our standpoint published earlier this'year. WwF, on
its part, will communicate its position outlined above
internationally, ending the temporary suspension of its
involvement about which I wrote to you in June 1994.

Yours sincerely,

[,

Dr. claude Martin
‘Diregtor Genearal

copy: Pref. Dx. Igor Muchs
Gevernment ©f Eungary .
Dipl.Ing. Johanna-Hang, WWF=austria
Dr. Emil Dister, Aueninstitut, WNr-Gernmany
PD Dr. H.H. Bernhart o
Prof. Dr. Tomas Paces, André Jager
Prof. Dr..A.L. Roux - .
Dipl. Geogt. Alexander Zinke

T
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Annex 38

Letter from Prof. T. Pages to WWF Europe and Middle East
Regional Programme, 6 September 1994
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From: Tomés Pates
{Assoc. Prof., OrSe, Ur. Tech., he)
Na ba&td sv. Tomais 9
CZ-11800Praha 1
Czeach Rapublic

WWE

_Europe and Middle East Regional Programme
P.0.B. 1 '

A-1162 vienna

Austria 6/8/94

Gentlemen,

Thank you for -asking me to express my opinion about the report
“Gab&ikovo -~ WWF the pros and cons “ by Prof. I. Mucha (april,
1994). '

I will address the relevant parts dealing with the chemical
composition of surface water, ground water and sediments
associated with the “Gabcikovo dam” in relationship to
biogecchemical processes within the system.

The critique in the Mucha‘s paper dealing with this subject is
on pages 84 to 93. Some of his comments are directly related to
the part of “ A new solutions for the Danube, WWF Statement”
which has been based on my evaluation of documents given to me
by WWF (Paces, 1993).

Before I answer the Mucha‘s critical comments, I wisﬁ'to make
clear, that I did not study the Gabcikoveo problem in field or
laboratory and that my opinions have been based on the documents
offered to me by WWF and based on my knowledge which I gained
when I was appointed to be an opponent of Slovak research
reports by Slovak authorities (Bilikov&, Szolgay, et al., 1991,
Reln{rovd, et al., 1991, Liptakova, et al., 1991, Holubec , et
al., 1991, Hucek, et al., 1991 and Mucha et al,, 1992). I am not
part of any “WWF Gabcikovo Campaign~. I have acted as an . invited
expert on the issues of biogeochemistry in natural water
systems. I have tried to be as objective as possible and I am

1
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not influenced by any political pressure. My opinions are my own
and not related to any activity of the Czech Geological Survey.

" Mucha’s report refers to problems which are connected with the
monitoring of pollution in the gravel aquifer on p. 84 - 88. The
report states that the observation wells are not representative
for microbiological pollution, organic pollution and micro
element pollution. It goes to some details why this is so. This
would imply, that the extensive monitoring which goes on for
several years has been incorrect and the obtained data can be
misleading. While I know, that sampling of wells is verxy
difficult ard some errors can always occnr; systematic changes
deserve appropriate attenticn. Before the dam was built, there
was an indication, that the organic pollution in groundwater has
increased when the water level has increased due to a high level
in Danube. In analogy, there is a possibility, that similar
phencomenon can appear after the dam lake builds up its maximum
water level. It is a good news when Mucha states that after one
year of Gabcikovo operation ground water in drinking water wells
sc far have shown no changes in ground water gquallty (p. 83).
¥ucha :writes that the observaticns used by WWF were made only

- one day after the start of operation of Gabcikove - which
clearly documents that these chemicals are a result of past
activities and cannot possibly have any link to the Gabcikovo
hydropower project. I do not know about this specific WWF
observation, however, Mucha sounds misleading by streséing the
past origin of the pollution. I have never heard anyone to
maintain that the organic or trace metal pollution is produced
by the dam and the lake. However, filling up an artificial lake
changes the oxidation-reduction conditicns in surface water as
well as in the agquifer and the residence time of water in both
the reservoirs. As a cahsequence, some pollutants stored in
sediments may be liberated, for example by reduction of the
chemical compounds and their desorption or dissolution, and
transferred to water. A probable cause of the misunderstanding
is that I point to potential dangers which can be activated by
the changes in biogeochemical processes, while Mucha refers to
positive results on the present chemical composition in drinking
water wells. I base my opinion on the results of a detail
research of the Research Institute of Water - Economy in

L6U 2



Bratislava (VUVH) (Bilikov&, Szolgay, et al., 1991, Relndrova,
et al., 1991, Liptdkovd, et al., 1991, Holubec , et al., 1991,
Hucek, et al., 1991), and monitoring data by Slovak Hydro -
meteorological Institute offered to me by WWF. These data
indicate pellution of bottom sediments with organic trace

‘. substances and their cccurrence in infiltrated water which

passes through the sediments. The behavior of this system is
extremely difficult to predict. The results of modeling which I
had chance to review (Mucha et al., 1992) were too simplified to
justify any definitive conclusion. This is the reason why I
speak about a “chemical time bomb” and point to the fact, that
the building of the dam, is a huge bicgeochemical experiment.
Nobody can predict exactly what will happen. I am sure, that
Slovak scientists and engineers know all this and this is the
reason why “the situation is subject to continuous monitoring
and thorough analysis” (p. 88). '

I criticized the data from the well S4 Ralinkovo as possibly non
representative and wondered why this was chosen as an example of
the state of the ground water system. I pointed to the low

- quality of the data. Mucha goes even further and indicates in
the two tables on p.86 and 87 that the data given to me were
statistically incorrect. Such a table should not ever appear in
apy serious evaluaticn. {The table was taken from a report of a
Slovak institution and is not product of WWF). Mucha is right
when he criticizes the WWF report by requiring data on the sum
of non-polar extractable matter in water when the analyses give
concentrations of individual non-polar compounds {p- éa;.

I have called for observation points which would represent the
most sensitive part of the groundwater system and not the most
stable one. Mucha explains why S4 has been chosen (p. 85 to 88).
He points to the fact, that Ralinkovo ground water wells are the
closest drinking water.wells to the dam lake. In this respect
the choice is well justified. I do not know whether this part of
the groundwater system is the most sensitive to pollution by
trace elements and organics or not. It depends on the degree. and
nature of the clogging of infiltration bottom and riversides as
well as on other biogeochemical factors. '
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Properties of somg organic micro polluﬁants are given on p. 89
to 90. The conclusion of Mucha is that these pollutants are not
produced by the hydropower station. This section is irrelevant
to the problem. Nobody would accuse the station ¢of producing the
pollutants. These and other pollutants are stored in bottom
sediments and their traces have been found in some of the

" groundwater samples. The question is whether these compounds can
be released from the sediments into infiltrating Danube water

when the lower flow velocity and higher water table in the dam
lake will change the oxidation-reduction state and
microbicleogical cenditions of the water - sediment system. Here
I see a discrepancy which requires clarification. Mucha
introduces new chemical data on sediments (p. 44) indicating no
organic pdllution and probably very small amounts of adsorbed
trace metals. These data look very reliable because they were
produced by twe independent labeoratories. On the other hand, the
extensive research of the sediments by the the Research
Institute of Water - Economy in Bratislava (VOVE) in 1991
(Bilikova, Szolgay, et al., 1991) has indicated the existence of
the organic pollution of the sediments. What is the reason for
the discrepancy? The answer may be perhaps found in the report
by Rodak B., et :al. (1993). However, I was not givea the report
for evaluation.

The most important statement is made by Mucha in the first
paragraph on p. 91 as his reaction to my criticism that the EC
report was toc optimistic with respect tc¢ surface water and
groundwater quality prospect considering the data which have
been available. Mucha says that the experts have available the
whole data base and that the impact of Gabcikovo on &round water
guality in Slovakia after one year of operation ig
insignificant. If it is true that the EC experts had all data
available, including those of the research conducted by the
Institute of Water - Economy in Bratislava (VUVHE) and all data
on temporal changes in response to changes of water level in
Danube and in aquifer; then I am very‘suﬁprised, that they were
so positive. There were indications that 'the situation with
respect to the quality of ground water could deteriorate. It is
of course a good news that the guality of ground water has
changed insignificantly after one year of Gabcikovo operation.

4
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My point that the behavior of this biogeochemical system has a
character of a “chemical time bomb"is dismissed as a general
statement on p. 91. Reference is made to a new evaluation of
sediments prepared in the framework of PHARE. I admit, that my
.reference to the *“chemical time bomb~ is a general statement. It
is supported by numerous examples, when engineering solutions of
various projects have generated with some retardation harmful
effects to environment. It is not specific to Gabcikovo only.
Gabcikovo means a huge impact into envirenment and we will see
its effects to groundwater, surface water and sediments in years
to come. Projects such as the one under PHARE program are
useful steps in our understanding of anthropogenically
influenced biogeochemical systems. I do not know the results of
this particular project and I hope that they will be published
and readily available. '

My statement that the data on poliution have to be presented in
full before any scientific conclusion can be made as regards to
the impact of Gabcikove dam on water guality is dismissed with
the note that data are complete encugh to conclude that alluvium
gravel and sediments are not polluted (p. 91). It is true that
my statement is directed to my knowledge of the system and my
inability to make definitive conclusion about the pollution
state of the aquifer and bottom sediments. I cannot judge
whether there are other data which are complete enough to make
such conclusion. This is a subject for an objective evaluation
by a multidisciplinary research team independent on csnstructors
and defenders of Gabcikovo work.

My comment that the properties of sediments can vary
considerably and that it would be helpful to have experimental
data on the ability of the sediments to yield the pollution to
ground water is commented in the Mucha‘s report by a reference
to distribution coefficients and experimental data in Rodak et
al., 1993. I do not know this report and cannot comment on it. I
know, that some preliminary experiments with the sediments were
conducted by Hucek et al., (1991). These experiments showed that
selected sediments yielded PCB and in a lesser extend other
organic'pollutants into percolating water. The experiments were

5
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not very exact ab&'were difficult to-apgly to field conditions,
I do not know if these results have been taken into account by
Rodak et al. (1993}. '

My suggestion, that a small team of independent hydrochemical,
hygiene and medical experts to evaluate impact of the Gabcikovo
dam on water quality and consumers of the water has been
"answered by Mucha positively. He states that the data are
available for any kind of independent evaluation. It means, that
WWF can find out what is presently known’abocut the state of
groundwater and surface water and can reduce uncertainties and
misunderstanding to minimum. Only after all data are
independently studied, it would be justified for WWF to
criticize reports on water quality by Slovak scientists.

My general impression is that the data on water quality with
respect to Gabcikovo dam, which I had opportunity to study, have
been collected and evaluated seriously and that mistakes and
omissions have been exceptions rather than a rule in reports by
the Slovak scientists and engineers. Neither I have found any
reasons why to.doubt Mucha’s statement that the ground water
guality has not significantly changed after one year of the
Gabcikove operation. In spite of that, it is puzzling for me
that the studies by the Institute of Water - Economy in
Bratislava (VUVE) which were conducted independently of the
Gabcikovo management indicated groundwater and sediment
pollution while the studies which have continued under the
support of Gabcikovo management indicateionly positive results.

If wWF wishes to learn more about the state of groundwater and
surface water quality, it should perform a detail study of all
data. As stated by Mucha, all such data will be made available.
I have a feeling that groundwater and surface water gquality will
be a minor problem within the Gabcikovo issue.

Sincerely xours,

*
Tomds Paces
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procesmi a typom pddneho horizontu. Nepredpokladd sa rychle
rozpuifanie karbonitov a uvoliiovamie na nich viazanych zloZiek. Preto aj
moZné kontaminovand plocha zaujima len &ast pévodnej ramennej sistavy v
zdrZi, ktord bola &iastodue a v kinete celkom odstranend.

® Prica {1] a zlasti prica [2] sa zaoberala hlavne kontaminiciou plavenin a
sedimentov - Dunajs 8 ramennej sistavy, teda prive tymi sedimentami, kde
sa  kontaminicia moZe nachddzal" vo  zvyleme] a2 extrémnej miere.
Histogramy poukazujG na to, 2¢ 1 v takychto podmienkach, kde sa daji
ofakivat extrémme Koncentricie, nadlimitné a extrémne vysoké hoduoty
(Casté papr. u plavenin vo vznose) sa  vyskytuji ojedinele. Treba
poznamenat, Ze holandskd norma nie je normou na plaveniny vo vznose a
priamo recentné sedimenty plavenin.

* QObsaby viacerych litok, pokial sii sorpéne aktivme, sa viaZu na ily, organicki
bmotu, glejové polohy v podach a na urdité polohy v pédoych horizontoch.
Ich obsah sa preto s hibkou zniZuje aZ pod detekéné limity. V sidasnosti je
to dokézané nepritomnostou tychto litok vo vode existujticich vyuZivanych
vodaych zdrojov.

= Vzhladom na lokdlne rozlirenie kontamipantov, ktoré st naviac minimédlge

priepustné a vzhladom ma snabu zachovaf oxidalné podmienky v zvodoenom

prostredi, nepredpokladdme roziirenie sa tychto kontaminantov do podzemnej
vody v nadlimitnej miere.

o vysledky prieskumu v rémci programu PHARE preukazuji, Ze vzorkované
sedimenty nie su vyznamne zneCistené a nie su zpedistené organickymi

kontamipantami. Naprick vy$¥im obsahom niektorych faZkych kovov v
sedimentoch apalyzovanych metddou totélneho rozkladu, nehodnotime situdciu
ako znepokojujicy, pretoZe malnd Zas{ faZkych kovov vystupuje aj vo forme
stabilnych borminotvornych minerdlov (pozi priklad Cu, Ni).

VY Bratislave, 30.12.1993.

%%

RNDr. Daljfor Rodak

Translation of underlined section:

"The results of the survey within the PHARE project framework are showing
that sampled sediments are not sign ificantly polluted and are net polluted by

organic pollutants.”







Annex 468

Telephone interview between Mr. Hricovsky, representative
of the Slovak Embassy in Bonn and Mr. Ott on 29.85.135%4 .

Regional representative of BDB (Federal Union of river transport
contractors) in Regensburg and the head of navigation company
Bayerischer Lloyd AG (VEBA AG) Mr. Ott submitted the following
information. He agreed with the citation.

The German side welcomes the operation of Gabfikovo waterwork and
considers the decision of the Hungarian side not to construct
Nagymarecs for negative. The transport is much more regular and
many problematic river points from the past were eliminated
{Mr.ott worked as the captain on the river ship in this section
of the Danube in the years 1963 - 1975). Komarno is considered
for breaking point. The navigation is ncow much more better up to
Komdrne. If Nagymarcs waterwork would be constructed, it would
be possible to load ships about 2-3 dm more what means 200 tonnes
of transpert more. It would leéd automatically to decrease of
transport density and decrease of transport costs. The German
transport contractors consider for problematic the closing of
navigation locks which occur relatively often and last from 2 to
12 hours. This is rather a complication for shuttle transport of
lorries between Passau and Budapest because this transport is
bound te customs handling and slippage of some hours means supply
postpeonement about one day. The German side would welcome if
these cleosings would be as few as possible and if maintenance is
needed, it should be anncunced at least 14 days in advance to
plan the river transport. Mr. Ott anncunced that his company
planned to include also Bratislava into the shuttle transport
from beginning of the next year.

Conclusion: Clear technical and economic reasons speak for the
operation of GabZikovo. The German river transport evaluates
positively Gablikovo. But for better improvement, completicn of
Nagymaros should follow. For transport up to Bratislava, the
decisive importance is dependent on the completion of Freudenau
and weir at Wolfsthal. Then, the river transport on the upper
Danube would be without any problems.
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Annex 41

{Translation)

CCMPANIA DE NAVIGATIE FLUVIALA ROMANA "NAVROM" S.A.

Nr. 2265/17 .X.%4

To
Embassy of the Slovak Republic
Str. Otetari 3, BUCURESTI

To your letter Nr.2571/1994, we inform you as follows:

After putting the navigation lock in Gabé&ikovo into
operaticn, the navigation conditions improved significantly due
to the fact that thus with navigation through the canal, cne of
the most difficult sections of the Danube {km 1811 - 1856} is
avoided.

Even if there were some problems (of technical character)
during the operation of the navigation lock and some undesirable
events happened which led to the utilization of conly cone part of
the navigaticn lock, generally navigation toock place under
normal conditions.

We only don’t understand why the number of ship convoy is
limited to maximum 3, even if the dimensions of the navigdtion
locks make possible the entry of € units.

{Max. dimensions: length 275 m, width 34 m}

Sincerely,

Viorel Stefan
general director
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Annex 42

Komarno (Effects of Project on local shipbuilding)

Slovakia, June 1993
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39 | MIGVA WA

~ SLOVENSKE LODENICE a. s.
KOMARNO

The main production output of
Komdrno’s shipyard is the pro-
duction of sea freighters. One of
them is the sea freighter named
~HEINRICH BOJEN" which we
finished assembling in Komdrno
in mid-June. We were supposed
to deliver this ship to a customer
at a Black Sea harbor, where final
testing and delivery procedures
were to take place.

The ship’s dimensions are:
tength max.

8250 m

width

1130 m

max. loaded draft on sea
475 m -

lowest draft for navigation
290 m

height max. from ship’s bottom
12,60 m :

The long-lasting drought and
other causes resulted in a low wa-
ter level in the Danube. This made
the water transport of HEINRICH
BOJEN, especially in the stretch of
the Danube around Sturovo and
Nagymaros, impossible. The low
water level virtually blocked the
delivery of the ship, because the
minimum draft for short-term na-
vigation is 2.4 m. This requires
a water level of at least 1.2 m to
pass through extremely cautiously.

The water lavel In the Danube
m Nagymaros on June 14, 1993
was 108 centimeters and continu-
ed to drop (Junc 16, - 80 cm,
june 17. — 68 cm} and did not al-
low navigation.

Vodohospodarska vystavba, the
company that operates the Gabei-
kovo construction, has upon our
request very willingly risen the

water level under the dam, so
that the ship could safely pass
through the critical passage. This
operation took place on Friday,
June 18. 1993. At 7 a.m. the dam
started to let increased amounts of
water into the Danube. At 10 a.m.
the Danube’s water level in Ko-
marno started to rise. Soon after
11 a.m. the ship slowly started
on its way towards Sturovo. It

e

ter level was only 120 em. It tovk
one hour to pass through this cri-
tical passage. There were no muore
obstacles  to  safe navigation
ahead, and the ship now serves
its new owner.

This operation has confirmed
another advantage of the Gabci-
kovo construction, however, the
described  problem  would  not
have arisen if the Nagymaros

reached the critical passage at
about 2 p.m., there it had to wait
for a further rise of the water level.
At about 7 p.m. it continued very
slowly and carefully on its way
through the  shallow  passage
around Nagymaros where the wa-

part of the construction had been
completed, and our shipyard
could assemble even larger ships.

Frantisck
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Annex 43

(Translation)

The Slovak Commission of the Environment, 19 Environmental Conditions for the

Implementation of Variant " C"

To demonstrate by documentation the procedure of self-purifying processes and their
capacity in the course of infiltration of the surface water into the river-bank region.

To demonstrate by documentation the pollution of soil and of underground-water horizons
in the dead-branches system of the upper part of Zitny Ostrov. To specify more accurately
the character and the content of pollutants and the propagation into the ground water at
present conditions and at a higher hydraulic gradient.

To assess and demonstrate by documentation the influence of the temporary solution of the
Gabéikovo Project on the regime of underground water, from the point of view of
municipal water supply.

To make a prognosis of the evolution of the quabty of underground-water used for
municipal water supply and to propose a technology of treatment, corresponding to the
results. To match the time-schedule of the treatment measures with the schedule of
finishing the Gab&kove Project, taking in consideration also the results of the PHARE
Project, coordinated by Prof. Mucha.

The change in the form of the reservoir may change the conditions of infiltration of surface
water into the region of municipal water wells, especially of the source Dobrohodf. To
demonstrate by a research on an adequate model, the impact of the temporary solution on
the capacity of these sources.

The flow and sedimentation conditions of the diminished reservoir will be changed. To
demonstrate by a research on a mathematical model the impact of the temporary solution
on the allocation of sediments and on the infiltration conditions. To estimate by the model
also the possibility of reduction of the surface of the reservoir in the vicinity of the
municipal water source Samorin,

Due to higher hydraulic gradients, especially on the nght side of the reservorr, quicker
sealing of the bottom by sediments may be expected. The intensity of this process would
be a function of water-levels in the reservoir and in the Danube. To propose measures
reducing the sealing process of the reservoir and of the unsealed power-canal

To assess the influence of the old river-bed (the possible drainage effect) on the regime of
the ground-water levels on both sides of the Danube, after the situation of the weir 11 km
upstream of Dunakiliti.

To propose a solution for improving navigation conditions downstream of Palkoviéovo,
taking account of changed conditions of solids flow and increased erosion of the river-bed
and reconsidering also the solution of Mr. Bartolcic of March 1991.
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To secure storage of sediments dredged from the reservoir, outside the protected region of
Zitny Ostrov, in a form of controlled dumps fulfilling the given conditions of protection of
quality of surface and ground waters.

To secure communication between the dead-branch system and the Danube in both ways
and to enable the flow through the branches from Dobroho$t to Palkovidove. Periodical
inundation with river-water, in correspondence with the natural regime of flows (mainly in
May - June, secondarily in August - September) should last 5 to 7 days, but not longer
than 14 days. ' :

To include into the design: permanent structures, which together with mobile equipment
would serve for elimination of pollution of the water by oil products.

To secure the supply of water into the Mosoni Danube according to conditions agreed on
by Czecho-Slovakia and Hungary in 1948, on the base of the Paris Peace Treaty.

As the construction will be realized in the inundation area of the Danube, to schedule the
works into a period of lower flows, but neverthelgss, to propose measures for foregoing or
reduction of damages, for the case of higher flows of the Danube.

In connection with the reduced surface of the reservoir, 1o assess the possibility of passing
floods and ice and to secure flood-protection of the adjacent region in the course of
construction and of operation. ;

To secure monitoring of water-levels and flows in all decisive places of the Project, to gain
an oversignt about the hydraulic regime of the whole influenced region.

In the frame of the design of General Flood-Protection Measures, to include (in
cooperating with the competent authorities) also the small protected regions - the two
proposed natural reservation areas “Istragon” and “Island of the Sea-Eagle”, the protected
natural formations "Kings Meadow" and protected “summer-oaks” at the forester's lodge.

To secure the natural physiologic processes of the actual flora of the cld bed of the Danube
during the vegetation period {mainly from March to September), it is necessary to secure a
flow of about 1300 to 1500 cumecs. Further it 13 inevitable, to secure such 2 flow in the
old river-bed, which would enable the underground water level to touch the soil horizon
and which would prevent the drainage effect of the empty river-bed. To evaluate, whether
the proposed minimal flow of 600 cumecs would fulfill these conditions. To secure the
fulfillment of the above-mentioned conditions also during the construction-period. With
regard to the lack of data about the depth of the top-soil cover (above the sterile gravel)
and with the aim of finding the optimal water-level, to elaborate a prognosis of the water-
level regime in the old river-bed at a flow of 1300 to 1500 cumecs and the corresponding
underground water level.

To prove the necessary security of the flood-protection measures in the region of the right
lateral canal (the Bodiky region} at a 1000-years flow of the Danube.
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Annex 44

Hidrologiai Kozlony N° 3, September-October 1994 (questions of the water regulation of
the Upper Danube, the restoration of Szigetkdz and completion of the G/N Project)

synopses of

I. Volgyesi, "Unconfined and Confined Groundwaters in the Kisalféld Region
L. Halupa, *"The Forests in Kisalfold Region™
L. Féjer, et al., "The Hungarian Upper Danube - A Historieal Review™
M. Csanidy, et al., " The Hygienic Quality of Danube Water"

J. Juhdsz, "Canalization of the River in Europe
Development of the Network of Waterways"

F. Papp, "Environmental Considerations in
Engineering for the Danube River Dam Project”

T. Dora, "The Present State of the Bis-Nagymaros Project
and the Economic Consequences™
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" Uncoafined atd Confined Groundwaters in the Kisalfld Region
Voigyesi, L S
Abctract:  Eollowing the analysis of the hydrogeological structure and subsurface flow pattern in the Kisalfsld and
patticularly in the Szigeikdz Region the changesobserved after the diversion of the Danube in 1992 are deseribed.
The drop in the groundwater table was less than aaticipated, which is believed to be due 10 the fact that the role
of the Danube in controlling the groundwater is a smaller one, while that of percolating precipitation & greater one
that presumed carlier. -

Keywords  Unconfined groundwater, confined groundwater, rain infiltration, backwater effects, draining effects

The Focests in Kisslfold Region
Halups, 1., ~ Cs6kiné Szabedos, L

Abstoacts “Thesoil conditions and thepresent forest pattern in the Hanség Wetlands and in the Szigetkdz Reglog are described.
in the Hansfg Wetlands the shallow snd medium deep marsh snd meadow topsoils permanently moistteo beo terrain
predominate. Minor areas are covered by skeleton soils, humified slluvial soils and chemosem soils,
Themajority (85-90%) of the Hans4g forests are plantations made possible by feclamation-drainage works. They |
depead on irtigation for their further existeace and continued growth. :

The famous alder stands in the Hans{g Wetlands were also planted, but in the wake of changes in the ecological
and economic eavironment they weee replaced by poplar plantations.

Soil fertility in the Szigetkdz area js detertiined by the variatiods in clevation and the depth o the gravel layer.
I’mg1 to comissioning the ,/C” Altemative the proportion of the sites at medium-high and medium-fow clevations
was highest.

'!I{he flood-plain forests comprise 65 % poplar stands, These are the poplar stands of highést yiled sad value in

ungary. . + - [ » e’y
The forests ot the protected part of the-flood plain show & wider diversity of species with ahigher propaction of
deciduoshardwoods. ’
“The forest observations since 1985 have revealed that the matn factor controlling tree growth is not the climate,
but the Danube and the changes of the groundwater table induced by the river. Diverston had different, but
invariably negative effocts on tree growth in the differcat forest pusts. :
“The adverse hydrological changes must be compensated by completing and operating in 2 controlied mannerthe
network of recharging canals, {carning also the lessons gained oa theSlovak side.

Keywards F;rhests m the Hanség and Szigetkdz ared, reclamation, predominant tree spocies, tree growth, hydrologic effacts
fecharging

‘The Hungarian Upper Danube — A Historical Rewiew
Fejér, L. - Baross, K.

Aserace The Pozsouy-Komérom river section, referred (o also as the Hungarian Upper Danube, had beea an ubstable,
irregularly meanderling, extensively braided river section, on which navigation was extremely difficult and often

. impossible, The peopie in the region adjusted their lifestyle to these cinditions, River regulation, thus stabilization

of the waterway and providing flood control by levees remained but partly sucessful. A complete solution was

expected from the Bos-Nagymaros river dam project, but the abandoameat thereof hasn had grave coasequeaces

to the SzigetkGz area. Thecountry must rely oo the professional skill of the hy draulic engineersforaverting disaster.

Keyweeds  BSs-Nagymaros River Dam Project, river regulation, flood control, hydraulic engineering history.
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The Hygienic Quality of Danubre Water
Csanidy, M. - Kidér, M. —Schiefoer, K

Regular monitering of the Quality of Danube water was sterted at the National Public Health Institute in 1951 and
coatinued since. Up to the ead of 1993. by lnciuding the network of Public Heslth and Epidemic Controf Stations
and the medical officer seevice, These bave rua parallel to the monitoring stated in the 1960iesin the water servi
aad subsequently by the eavronmeatal inspeciorates. The main chemical and bacterial datz of the period stacting
with 1977 are seviewed, illustrating in greater detail the data on som:&pamﬂﬂ's over thelast two years (1992,
1993). The organics conteat iz terms of the OOD has changed bust little over the past 15 yeers. Incresses
bave beea registered in the mitrate couteat aad i the coaceatration of chlorophyll-g, regarded & measure’of
eutrophication. Bacteriat pollution (fn terms of faccalindicators) has increased pecocptibly in the sarly partsof the
period. The data of the receat years show sowe improvement, but the <ffects of the large volumes of uatreated
sewage (GySt, Budapes() are pronounced. Diversion of the Danube in October, 1992 has not resulted in say
deterioration of microbiological Quality, which according to the fesults for 1993 was appreciably better than in
the previous year. '

Danube, bacterial potlution, faecal indicator bacteria, chemical oxygen demand phosphate, nitrate, chlorophyli-a.

Canalization of the River in Europe Developiment of the Nétwork of Waterways
Juhidsz, J. .

Cazalization was introduced for tegtlating the rivers in Europe and then in the Uaited States, using the method to
thess days. More than one hundred river dams were built in Europe. Construction work is in progress on five and
engineering work oa seeval others isuaderway. The expeticaces gained oveér the past close to 70 years demonstrate
that this method offers solutica to the major problems eacountered in regulating the low- meac- and highwater

_beds, By cotuplementary fiver trainiog measures pature compatibie and eavironmentally sousd -designs are
possibile. The environemntal protection measures associated with river canalization provide aesthetically pleasing
high-diversity landscapes éven in the most demanding river valleys. Untreated discharpes represcat the gravest
hazard w0 the streams and the life in them and must be discontinued regardless whether the river is canalized or
not. Canalization of rivers in close to natural condition teads to improve, rather than deteriorate their quality.
Expericpces gained over centuries of attemots have demonstrated regulation of the Danube &5 an international
waterway to be impossible without canafization along the Upper Danube and downstream.of Paks if compliance
with internationally accepted standards is desired. :

River regulation, canalization, navigation chaguel, tiver dam, enviromental protection, navigation, international
agresments

f}hﬁmmcntﬁ Considerations in Engineering for the Danube River Dam Project
apy, F.

1

The engincers of the B&s-Nagymaros River Dam Project have displaved from the very beginning interest, opea—
midednessandreadinessto rﬁsonablcmodiﬁuﬁonsgehcn confrolsz}:ed with the ncwrgxﬁcmmggofm\'imnmimal
fwteclion and ecological interests. Unfortunately, diverse political objectives, like charge of the political regime,

ostility 1o techaology, bave invaded public life tn Huogary under the green flag of environmentalism. Professi-
onally highly qualificd biologists, ecologists, limnologists, foresters and landscape architects are, however, fully
aware of the possibility of reaching a balance between man and his biological surroundings in new ways tailored
to his aceds and requiremeats. The BSs-Nagymaros river dams are also designed to serve human needs without
any detriment to the eavironmeat. :

Krrwwdn  BOs-Nagymaros River Dam Project, coviroumental protection, landseaping, eagineering




E;e P‘In‘escnt State of the Bas-Nagymaros Project and the Economic Consequences
raT. -

River dams, as facilites producing renewable, nonpolluting, eavironmentally sound energy have been built all over
the world, On the Danube there are 29 dams upstream 20d 2 downstream of Huagary, Two additional dams will
be inevitable in Hungary downstream of Budapest. The living conditions modified by river dams create natural
values superior to the existing ones. The political attitude in Hungaé[y vis-a-vis the Bos-Nagymaros Project, the
tostrecent decrees, decisions were absurd unfounded and detrimental in the econvomical aad eavironmental sense
alike. The mistakes made 50 far must be correcsed uigently by involving clear-headed, properdy qualified
professionals observing high ethical standards in the process of decision making.

B3s-Nagymaros River Dam ijc;ct, cost-benclit analysis, water management
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Annex 45

Report of the Joint Czechoslovak-Hungarian Sub-Commission, 4 April 1958

{Extracts in translation)
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On the basis of the Protocol of January 15, 1958 from the technical session in Budapest the

technical sub-commission was established with following members :

Hungary : Ziegler K./chief /, Gyorgy L., llleyi V., Czako J.,
Péteny1 O., Kovacs G.

&sR: Danisovig /head/, Jablonsky A., Fojtk 8., Chlumsky V.
JirouSek Z., Halabrinov& N., Duba D, Prochdzka J.

In the work of sub-commission took part the representatives of Hydropojekt SSSR:

Titov §.V., Galaktionov V.D., and representants of the regular commuission in the COMECON -
Kazak V.R.

The task of the sub-commission was the clarification of foliowing issues involved in the scheme

of the Danube utilization from Bratislava to Zlatna :

''''''''

IV. Groundwater regime changes and their impact on soil, tand, forest and fish management

Determination of the minimum discharge in the old Danube channel

1/ Groundwater regime changes

Designed water reservoir downstream of Bratislava and diversion of water from the
Danube channel into the diversion canal will bring about variations in groundwater
regime on the Danube Island and Szigetktz. Adjacent to the reservoir groundwater level
Increasing will occur, and in the area of diversion groundwater level decreasing. In the
diversion section as water will infiltrate from the Danube into the gravel subsoil of the
valley than hitherto, and on the contrary, in the area of the reservoir more water will
infiltrate than hitherto. These two impacts will again be compensated in some parts of the
concerned region, however the empty old Danube channel will act on a considerable
length as a mighty open drain.

Relative change in groundwater level as compared with the hitherto state is presented in
Annex No.l.




2/  Effect of groundwater regime changes on agriculture

According to studies carried out by agricultural organizations the conditions for soil
management and agriculture will not be negatively influenced in the area of designed
water reservoir, since the designed water level increasing above the present state is not
considerable /3,5 m and less/, and the water inﬁltrﬁting from the water reservoir will be
collected by means of dykes in open drains /in canals and lateral branches, which will be
used for this purpose/, and will be conveyed downst:reani of the weir.
Three influenced zones may be defined within the area of diversion:
In the upper zone the groundwater level occurs deep in the gravel layer and does not
reach the cover clayey-sand layer, in which, due to capillary rise, it could get to the plant
roots. In this zone a further groundwater level Edecrease could not impair present
conditions for agriculture.
In the central zone the groundwater level reached, under hitherto conditions, up to the
cover layer and saturated, together with atmospheric precipitation, the plant roots.
Groundwater level decrease in this zone may impairipresent agricultural conditions.
In the lower zone the groundwater levels are close to the territory surface under present
conditions, and in wet years due to waterlogging these soils cannot be fully utilized.
Groundwater level decreasing in this area would be favourable for agriculture.
The area of the central zone, where losses may be expected due to groundwater level
decrease, is demonstrated on the enclosed plan 1:75000 /Annex No. l/and covers about
29000 ha on the Czechoslovak side and 15600 ha on the Hungarian side. The territory
Hansag was not considered, since it was not examined and investigated yet.

3/ Effect of the diversion hydropower project on forest; management
The results of studies of; institutions for forest management showed, that no deterioration
of conditions in the area of the water reservoir may be expected for forestry
In the section of diversion into the old channel 100 thfs will be passed over the growing
season, and only during flood events the remaining discharges will be conveyed there.
Only minimum discharge will flow in winter peried in the old channel, and in frosty
periods it would be practically without discharge. Groundwater level decreasing in the
adjacent area will cause deterioration of conditions for forest management.
According to surveys and investigations the groundwater level decreasing will influence
an area of about 2.600 ha of forests on the Czechoslovak side, and approximately the

same area covered with forest on the Hungarian side.

L9




4f

5/

6/

a/l/

b/2/

c/3/
d/4/

ef5

f/6/

Losses ensuing from lower annual increase of wood mass, according to preliminary
estimation, would not exceed 1,000.000 kés 72,3 mil. forints according to the Hungarian
studies/. This loss affecting the forest management due to groundwater level decrease
could be reduced, since systematic felling of those wood species which are not able to
adapt to the new conditions is envisaged. They would be replaced by more precious

species, able to prosper in new conditions.

Influence of diversion hyvdropower project on fishery

The fish management in the area of diversion canal will be damaged due to considerable

limitation of water areas, however the guaranteed discharges in the old channel will
moderate this negative effect.

Minimum discharges in the old Danube channel

At present no special water withdrawal occurs from the old Danube channel in the
section of envisaged diversion. The regular navigation will be displaced into the canal,
However, it would be necessary to provide a certain permanent discharge in the old
Danube channel due to the following reasons :

It will be necessary to maintain in the old Danube channel a minimum sanitary discharge,
since i this section several depressions and fords will occur as well as dead branches,
creating together a considerable water surface. Without permanent washing of the cld
channel with clean water the hazard of water borne diseases may occur,

It is required to maintain the old channel in good conditions as to be able to ensure
normal passing of flood waters. It is also necessary to provide transport of construction
machines and smaller construction barges and excavators using the old channel.

The permanent flushing of the channel will prevent overgrowing.

It is reasonable to reduce the drainage effect of the empty channel and to attain
groundwater level stabilization at a certain level, what is desirable for the wells on one
hand, and for the agriculture demands of the adjacent area on the other hand. Thus, it is
necessary to pass 30-50 m3/s through the old channel.

Continuous water discharge in the old channel is required also for the fish rnanagemerit,
since the Danube section in the area of diversion canal is a favourabie place for fish
breeding.

Future demands for water utilization along the old Danube channel are to be also

considered.




|
|
|
Taking into account the above-mentioned requirements the sub-commission recommends to

define the discharge of the 100 m3/s in the old channel. However this discharge may be

reduced or stopped in winter and during the project operation this discharge will be regulated.

6. Maintenance and training of the Danube channel in the section of diversion

a/  Maintenance of the channel

After construction completion of the diversion canal the present Danube channel will

have the following functions:

1/ to pass flood waters, reduced by the volume passing through the diversion canal,
and to convey bedload from these floods
2/ topassicerun

3/ todivert discharges supplying decreased groundwater levels.

To meet all these requirements it is necessary to méjntain the old channel in adequate
conditions. The closures of some branches must be fortified by rock rip-rap to prevent
scouring during rapid water level increasing in the main channel and at water level decreasing
in lateral branches, i.e. at increased overflow. Deposits in the channel, which could create
obstacles for ice run, or flood water passing must be removed by dredging Development
growth in the old channel must be systematically removed.

Realization of special training works in the old channel will not be necessary in the future, since
the navigation will take place through the diversion canal. A navigation lock close to the weir

1s proposed for providing transport of barges into the old channel.

b/ Flood protection levees |
The construction of the diversion canal will not require increasing cr fortification of

existing ievees. However, the safety of the protectet:i temmitory will be somehow increased
in the section of the canal, because the major part of flood water will be passed through
the diversion canal /up to 3.600 m3/s/. Considered deepening of the Danube channel in
the section downstream of diversion canal outlet will also decrease in a certain extent the

flood water level.
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2/

3/

Sediments and their removal

On the basis of investigations and surveys it may be stated, that under present conditions
about 600.000 m3/year of sediments, chiefly gravel, is carried down from the upper
Danube reach into the concerned reach. From this amount about 450.000 m3/year of
coarser sediments get deposited on the ford sections and about 150.000 m3/year of finer
suspended load is carried away.

After construction completion of the Wolfsthal-Bratislava project a substantial part of
bedload will be retained there. Finer suspended load will pass through turbines and weir
of this project and also through the turbines and weir of the hydropower plant located on
the diversion canai. Since the channel of the diversion river power project is rather
narrow, the deposited bedload in the reservoir will be partially flushed away during
floods, causing also movement of gravel deposits in the old channel and its deformation.
These deformations must be carefully monitored. A part of deposits may sediment also in
the diversion canal.

The bottom of the Danube channel in the section downstream of diversion canal outlet
will be deepened by dredging.

Generally it may be stated that the Wolfsthal-Bratislava project will have favourable
impact on issues connected with sedimentation in the diversion canal section.

Ice regime _

One of the key issues, connected with the designed water reservoir downstream of
Bratislava, will be ice flows discharging, since this problem is connected with the
protection of the capital Bratislava and Petrzalka. For ice discharging through the weir
into the old Danube channel a considerable amount of water is required for channel
filling. This amount of water in the channel must be provided even if power production
will be decreased, since without adéquate water in the old channel ice jams could
develop.

An adequate ice breaker must be available in this section for timely ice crushing and
discharging.

As to ensure higher protection and safety of Bratislava it would be purposeful to
consider in designing the possibility to divert catastrophic flood waters through the flood

plain area.
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Bratislava April 4, 1958

P Danisovié K. Ziggler
Head of the sub-commission Head of the Hungarian sub-commission
/CSR/

S.V. Titov

V.D. Galaktionov

Representants of

Hydroprojekt SSSR




{Translation} Angex 46

Brotocol

from the negotiations ©f representatives of the Central Cffice
of Water Management CSSR (USVH) and the Main Office of Water
management of HPR (OVF) concerning further procedure of
construction of the joint Czechoslovak-Hungarian System of Water
Works on the Danube taking place on August 23 -31, 1966 in
Budapest ‘ .

Czechoslovak delegation:

Ing. Vladimir Dvefak - USVH, chief of the delegation
ING. Jan Fabry - 0GU

Ing. Karol Hofman - USR

Ing. Ladimir Mudrunka - USVH

Ing. Jifi Borna - USVH

Ing. Pavel Petrik - SLKT

Ing. Augustin Ulrich - SKT

Ing. Stefan Palko - RVT

Ing. Gabriel Kaiser - HDP

Ing. Vladimir Lokvenc - HDP

Ing. Jozef ObloZinsky - RVT
Alexander Vitschek interpretor - RVT
Terézia Boryovd - interpretor - HDP

Hungarian delegation:

Dr. Ing. Gé&bor Istvan - OVF, chief of the delegation
Ing. Gycrgy Istvadn - OVF VIZITERV o
Ing. Ma&tral Istvén - OVF DUNABER

Ing. Krempels Tibor - CVF

Ing. Kocsvay L&szldé - NIM

Ing. Csikor Imre - NIM

Dr. T&rkdny-Szicz Ernd - NIM

Dr. Frommer Jozsef - OVF

Dr. Baldzs Jeno - QVF DUNABER

Dr. Ing. Hevessy Istvin - OVF DUNABER

Ing. Pour Ermdé - OVG DUNABER

Ing. Szolldr J&zsef - OVF DUNABER

Ing. Galli LAszl6 - OVF VIZITERV

Ing. Illei Vilmos - OVF VIZITERV

Ing. Marét Gyula - OVF VIZITERV

Dr. Ing. Mistéth Endre - OVF VIZITERV

Benkc Jézsefné, interpretcr - (OVF DUNABER
Ing. Petenykd Jinos, interpretor OVF VIZITERV

The sides agreed the program as follows:

I. Checking the tasks from the negotiations of represéntatives
of USVH and OVF taking place in Prague on April 27 - May 5, 13966.

II. Joint position of USVH and OVF to the choice of optimum
variant of the utilization of the Czechoslovak-Hungarian section
of the Danube and approval of basic data of the Variant
determined for the elaboration on the level of an investment
task. '
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ITI. Discussion of further works concerning the elaboration of
the joint investment task of the System cf water works on the
Danube. :

Iv. Questions on the preparation of the propesal of principles
of the Interstate Treaty.

V. Elaboration of a joint report for negotiaticns of water
management authorities of {SSR and HER.

VI. Different issues.

Individual paragraphs of the working program were discussed as
follows: .

ad I. Checking the tasks from the negotlatlons of representatives
of USVH and OVF taking place in Prague on April 27 - May 5,
1866.

The fulfilment of tasks following from the protocol of the
Prague meeting of central investment authorities and it is
stated that these tasks were fulfilled by investment organs
and designers with exception of the following ones:

1. A joint approval of research tasks handed over till
31.12.1965 with remarks of the ¢ther side (par. 1I/2 of the
cited protocol) began at the negotiations om 13.-16.8.1566
and 22.-26.6.1966. From the menticned tasks, the research
works concerning groundwater I1/2,I1I/2, II/3, I1II/% and
VII/3 were not yet definitely evaluated.

The Czechoslovak side considers for'necessary'to agree still
besides the above-menticned the following tasks:

a} Tasks elaborated by the Cz.-szde- I1/4, 1I1/5, III/G
ITI/7, 8, IX/1i1 /not yet handed over to Hungary/. B.1.1.
I/3b, V/2/already handed over/.

b) Tasks elaborated by Hungarlan side: I/8 /not yet handed
over to Czechoslovakia/, 1I/9' already handed over to
Czechoslovakia/. :

central investment authorities agreed cthat Iinvestment
authorities and designers ,

- would mutually hand over missing final reports‘of above-
mentioned research tasks till 30.9.19¢66

-would mutually hand over remarks to these reports till
15.11.15¢66.

- approval would take place till 30.11.1966

496 - "



They agreed further that the results ©f research tasks approved
till 30.11.1966 might be respected in investment task only after
a mutual agreement in such a way that the schedule of elaboration
of investment task be respected.

2. There are still differences between both sides in principles
of dimensioning the anti-filtration measures {(I/12). The central
investment authorities asked designers to agree joint principles
£ill 15.10.1966.

ad II. Joint position of USVH and OVF to the cheice of optimum
variant of the utilizaticn of the Czechoslovak-Hungarian
section of the Danube and approval of basic data of the
Variant determined for the elabeoration on the level of an
investment task.

1. the Choice of optimal variant

In conformity with further joint approved procedure of
preparation of the construction of a joint Czechoslovak-Hungarian
System of water works on the Danube, USVH informed about the
result of its evaluation of documents of the scheme of diversion
and two-step river variant.

The Hungarian side inforxrmed about its evaluation of both variants
at the negotiations of central authorities on 27.4-5.5.1966 in
Prague. )

On the basis of discussions ¢f results ¢f both sides, the central
investment authorities agreed on the following position:

a) In spite of differences in depth of elaboration of individual
variants, it is possible already in this period to choose the
final variant based on elaborated documentation and recommend it
for completion on the level of investment task. It is following
from extensive research, examination, study and design works
elaborated in past years for clarification of comprehensive
questiocns concerning the optimum solution of a comprehensive
utilization of the said secticn of the Danube.

b} It states that the depth of elaboration of diversion variant
extends in many directions the demanded depth for elaboration of
investment task. The elaboration of two-step river variant is in
many points much more wider than it is demanded form a technical-
economical study. In spite of this difference, the elaboration
reached a satisfied level of comparison for the needs of
comparison and choice of final solution. :
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c)

d}

49 ¢

By evaluation the soluticon of utilization of the
mentioned secticn of the Danube it is clear that the
diversion variant be better adapted to existing
geoclogical and hydrogeolegical situation than the
river wvariant.

Control of water regime of the river and adjacent
territory is sclved in substance by both variants
equally.

But the Czechoslovak side does not consider the
comprehensive protection of Bratislava for sufficiently
proved from the point of view of ice, flood, bedload
regime and the regime of groundwater. With regard to
importance of this guestion, it is important to reexamine
the optimalization of the backwater elevation point of
131,10 m a.s.1. /B/ of the reservoir HruSov-Dunakiliti
within the works of the investment task. The importance
of the whole problem, possible higher presence of some
unfavourable impacts {ice blocks etc.} which will occur
afrcer the construction of the joint system of water
works, demand a comprehensive evaluation of individual
research works and studies which should be object of
examination by both sides, because these are impacts
caused by a joint Czecheslovak-Hungarian work. The
axamination of the optimalization of the backwater
elevation point to 131,10 m a.s.B. of the reservoir
HruSov will be realized by the Czechoslovak side and it
will inform the Hungarian side up to 20.11.1966 about the
result. :

The Hunagarian side states that about 12 studies were
concerned in the past with the issues of protecticn of
Bratislava against floods, bedlcad, ice regime and
elevation of ground water levels.

None of these studies stated unfavourable impacts,
respectively threatening of Bratislava as consequence
of elevation peint to 131,10 m a.s.B. from the point of
view of flood protecticn, ice blocks and unfavourable
elevation of ground water levels. These studlies proposed
at the same time such measures which have been necessary
for the protection of Bratislava at least on the actual
level or still better. The studies imposed necessary
measures with which it was possible to realize the
protection of Bratislava. On the basis of actual
documents, the Hungarian side does not consider for
important the examination of the elevation point to
131,10 m a.s.B, ’

The proposal to decrease the originally planned elevation
peint would have an unfavourable impact con operation
and economy of water works. A bigger change of the
elevation peint could cause further examinatiocn of
such variants of the utilization of the mentioned
section of the Danube which were already rejected before
by the Bungarian side, respectively, it makes possible
to £ind out new variants of the solution - what had
already happened - and it would mean the postponement
of the realization of water. works. e




e)

&

g}

h}

The mixed committee set up the date for the elaboration
of the investment task on April 30, 13867. If the
Czechoslovak side wants to reexamine the elevation point
or any other basic information, this date would become
doubtful. If the position ¢f the Czechoslovak side

to 20.11.1966 would hinder observance of prescribed
date, the Hungarian side would be obliged to stop
works on the investment task till the periocd of
satisfactory answer by the Czechoslovak side,

The Hungarian side considers the elevation point of
131,10 m a.s.B. for definite and continues all works
according to the agreed program till the information of
the Czechoslovak position.

One of the decisive points of view for the evaluation of
the comprehensive solution of the examined section of
the Danube is its energy utilization. From all indicators
expressing the relation between the value of produced
electrical energy in a year and investment or operaticn
costs, the most advantageoug variant seems to be the
diversion variant, Installed output and the production
of electrical energy in a year are higher in this variant
if compared to the river variant. The diversion variant
supposes a lower number of turbines, therefore it is
more disposable and more advantageous for cperation.

The construction of the system of water works in the
section between Bratislava and Nagymarcos will form more
favourable conditions for navigation if compared to

existing conditions without regard to chosen variant, In
both considered variants, the parameters recommended by

the Danube Commission will be perspectively guaranteed
and thus the demanded conditions for navigation are
fulfilled by the Czechoslovak and Hungarian authorities.
The river variant has some advantage with regard to
navigation conditions by peak coperation of hydroelectric
power plants and higher emergency navigation.

In case of realizaticn of any considered variant, it is
possible to guarantee a successful development of agri-

culture in mentioned territory. The occupation of agri-
cultural land are smaller in a river wvariant but

occupation of forest areas are higher. According to the
Czechoslovak side, the investment costs for elimination
of unfavourable impacts as consequence of the
construction of water works on agriculture production are
approximately equal by both variants.

According to Hungarian studies, these costs are higher
in the river variant.

It may be stated fundamentally that both variants comply
with the comprehensive develcopment of the territory, they
quarantee development of settlement and industry of the
said region with some specific differences. By comparing
both considered variants from the point of view of impact
on landscape and biology of the region, it is possible
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Lo state on the basis of existing materials that the
diversion variant be more acceptable. It will be

necessary to solve the given subject in the next period
- 0of design works.

i} The technical solution of stiuctures planned in both
variants gre convenient from the points of view of
safet function and feagibili The advantage of

diversion variant is that the realization of construction
works of decisive structures will be done ocutside of
inundation territory what is much more favourable

from the point of view of continuation and dates of
coustruction. .

i)} Evaluaticn of construction and assembling works were
done on the basis of principles approved by central
investment authorities, or by respective naticnal
authorities of both sides. The above-mentioned principles
were applied in equal measure in both variants and
a sufficient comparison of budgets was reached. It
results from the comparison that investment cos

by the diversion variant are lower,

k) The proportion of effectiveness of individual variants
was calculated on the basis of simplified suppositions.
The utilized method of calculations may be described
as conformed for the comparison of variants on this
level of elaboration. The compariscn of results of
economic effectiveness of both variants showed that
the divergion variant was more effective,

After evaluation of all above-mentioned facts, the Central
office of water management of 3SR {USVE} and Main office

of water man nt of HER VYF)] recommend £o elaborate
only divergion variant on the level of investment task

for the utilization of examined section of the Danube
with regard to indisputable advantages of this solution
if compared to all examined variants till nowadays.

2. Th rov ic d £ he: inv T k

In conformity with negotiations of central offices of
investment authorities taking place in Prague on 27.4. -
5.5.1566, the basic data of investment task accerding to annex
"a" of this protocol could have been elaborated and submitted for
approval.

The given task was fulfilled with following results:
a} Basic data for investment task were agreed and approved by

central investment authorities as mentioned in Annex 1

of this protocol.

b) From the list of basic data were excluded, as less important
data, following data (Numbers don’t correspond to numbers
of the annex A} 08,09,10,21,28,29,3Q,31,41,42,43,S?,60,62,65;
67,69,70,71,72.

Some of these data were already accepted during former
negotiations of investment authorities and designers and
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remain to be valid, the other data will be discussed and
approved in further working meecings of investment
authorities and designers.

c) At the following basic data, no agreement was reached
{Numbering according to Annex 1 of the protocel)

- Basic data 26, 27, 32 (dimensions of navigation locks).
Czechoslovak side demands on the basis of results of
elaborated studies that the navigation locks constructed
on the Gab&ikove and Nagymaros step be of the same
dimensions, i.e. 2 x 234 x 260 in Nagymaros and

1 X 24 x 260m and 1 X 234 x 190m in Gab&ikovo with minimum
width of anchorage 155 m.

The Hungarian side persists that according to the
recommendations of the Danube Commission, the navigation locks
in Nagymaros should be 2 x 34 x 260 m and in Gab&ikovo 2 x 24
X 230 and the width of anchorage 120.

In case of realization of navigation locks in Gab&ikovo,
according te Czechoslovak proposal, the difference in
investment costs would not be considered for a joint
investment.

Both sides agreed that this difference would be submit to
decision to the heads of water management authorities.

- Basic data 48 {principles for the proposition of
anti-filtration protection}.

The central investment authorities demand investors and
designers to examine the documents which are at disposal
and agree the principles for investment task till 15.10.
1966.

d) Czechoslovak side states to the basic data No. 03a/, b,
O4a/, b, 05a/, 06a/, ¢7a/, b, 19b this note: these data
are actually valid, thelir eventual change will be agreed
after verification of the optimal backwater elevation point
in reserveir Hrusov.

e} The sides agreed that recommendaticn resulting from the Moscow
consultation in May 136¢, wzll be urilized by the elaboration
of investment task.

ad II1. Discussion of further works concerning the elaboration
-of the joint investment of the System of water works
on the Danube.

1

1. Contents, division of design works and ruble budget of the
investment task

The sides agreed the contents and divisicn of design works for

the elaberaticn of investment tasks between I1nvestment

authorities and designers of both sides.
The content and division of works is in annex 2 of thzs
protocol. _
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The sides agreed that the budget of ‘the jeint investment task
will be elaborated in ruble acceording to the "Directives te the
ruble evaluation of the system cof water works" agreed in January
1966. Both sides will submit documents te quantity of works
according to agreed extent.

The Czechoslovak side informs that it needs these documents for
budget elaboraticon in national currency.

Both sides agreed to ask their respective Ministries of Finances
for selution of the way of evaluation of forests and lands in
ruble currency as soon as possible

The extent of contents and documents for the investment task will
be agreed by investment authorities and designers up to
15.9.1966.

2. Schedule of elaboration of investment task

Both sides agreed the schedule of elaboration of investment task
of the system of water works on the Danube as submitted by
investment authorities and designers, on 16.-19.8.1966.

The Czechoslovak side draws attention to the point II/1/4 of this
protocol which could endanger final term of elaboration of
investment task as mentioned in the s¢chedule.

3. Central investment authorities agreed that by elaboration of
investment task, they will follow the proposition of the joint
investment task of the system of water works on the Danube from
1964 which should be completed, respectively reelaborated with
utilization of further results of research, examinations and
designs, including remarks of national authorities of both sides
to this investment task of 1564.

ad IV. Questicns on the preparation of the proposal of principles
of the Interstate Treaty

Both sides exchanged information on their position to the
preparation of main principles of the Interstate Treaty. It
resulted from the discussions that the sides were not of the same
opinion in these issues. : !

Position of the Hungarian side:

The Hungarian side with regard to 1nnovat1ve management of
national econcmy being introduced in both states, considers the
principles of interstate Treaty as elaborated in 1963 - 1864 for
out-dated. The head of the Hungarian group of central investment
authorities sent to the Czechoslovak counterpart a proposal
including also some of necessary changes. The Hungarian side
informed that it would discuss at the wmeeting of central
investment authorities only new basic igsues and it would welcome
mutual information without demanding detailed discussion or text
adaptations of submitted proposal.

According the position of Hungary, the elaboration of a proposal
of an interstate treaty for the diversion variant would be
sufficient. But this wvariant is not yet gquite clear in all
points, nor the basic data for elaboration of an investment task
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are avallable, therefore the possibility of keeping the term of
30 of April 1967 seems to be doubtful.

The agreement of the investment task which should be elaborated
by both sides by 30.4.1967 needs a longer period for approval
which is necessary also for positions of the heads of planning
authorities and on including it into the plans of the national
economy .

On the basis of mentioned facts, in the opinion of the Hungarian
side 1t would be necessary to elaborate once more the proposal
of principles of the interstate treaty.

By elaboration of a new proposal, the innovative management of
naticnal eccnomy of those branches should be taken into account
which are concerned with the construction of the System of water
works. The proposal of new principles of the interstate treaty
must concern the variant which will be realized on the basis of
recommendations of the heads of water management authorities. It
must guarantee commonly determined technical and economic
parameters during the construction as well as during operation,
it must determine responsible authorities for further works,
their relations and obligations.

The proposal of interstate treaty has to be elaborated parallel
with approved Joint investment task, respectively with
declarations ©f the heads of planning authorities. The Hungarian
side will demand the heads of water management authorities to
propose the extension of the term - 31.3.1867 - which was set
up by the Joint committee for elaboration of principles of the
interstate treaty.

According to the position of the Hungarian side, it is necessary
to sign only one interstate treaty and no former governmental
agreement is needed. The date of signature of interstate treaty
will become actual only after declarations of the heads of
planning authorities and the approved investment task will form
an indivisible annex of this interstate treaty.

Position of the Czechoslovak side:

The basic propcsals of the head of Hungarian delegation of
central investment authorities for conclusicn of an interstate
treaty concerning the construction and operation of the System
of water works, based on the investment task, as well as the
determination of —relations of <contracting parties for
coordination, regulation and control of the joint construction
are not acceptable for the Czechoslovak side.

The conclusion of the interstate treaty on the basis of the
investment task is not in conformity with actual Czechoslovak
standards on preparation and project documentation of
investments, with the law on water management and does not
guarantee correct division of investment costs of the
construction hetween both sides.
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The subiect ©f regulation and coordination of the construction
of the System of water works by investment organizations with
exclusion of a joint operative authority, is incompatible with
necessary division of responsibility on respective levels for
obligations resulting from the treaty for both governments, resp.
states. It does not guarantee better observation of obligatiocns
and the problems arising during construction or disputable
issues, which could not be solved by these organizations, should
be then solved by some court. The realization of these subjects
would demand a long period, the date for approval of investment
task could not be observed and the realization of work would be
postponed. Finally, the subject is not in conformity with
discussions and agreements of these organizations up to this
time.

Therefore the Czechoslovak side recommends to observe the agreed
idea, i.e. to conclude an Agreement of governments on preparation
of construction on the basis o©f investment task and the
interstate treaty concerning construction and operation on the
basis of contractual project. The whole construction would be
directed by a Joint Commission as an authority of the mixed
Czechoslovak-Hungarian committee for economic, scientific and
technical cooperation. ‘

The Czechoslovak side proposes further to continue immediately
all common preparation works, especially the works concerning the
Agreement for preparation of construction with related annexes
and to solve still unsolved proposals ¢f the Main principles of
the treaty concerning the issues of administraticen, operation and
maintenance of the System.

A1l works must follow from agreed principles and documents from
the year 1964, they must cobserve compliance with investment task
and some subjects which have not yet been discussed, should be
taken into account {for. ex. question of division of costs of
both sides from the beginning of the joint preparation of works
up to the approval of investment task etc.)

ad V. Elaboration of a joint report for negotiations of main
water management authorities of CSSR and HPR.

On the basis of results of works done up to now for the
preparation of the joint Czechoslovak-Hungarian System of water
works on the Danube and conclusions of the protocol of this
negotiation, the representatives of USVE and COVF elaborated a
joint report which would be submitted tc the heads of water
management authorities. ;

ad VI. Different issues f '

a) the Czechoslovak side informs that the last results
of drills of tectonic exploration suppose that there could be a
tectonic line near Gab&ikovo where a dislocation ©f 20-50 m may
be found. It considers for necessary to examine the existence of
this dislocation because the results may influence the situation
of Gab&ikove work. The Czechoslovak side proposes that the

504




experts of both sides discuss the extent of further research
works for verification of theses suppositions.

The Hungarian side takes into account the information of the
Czechoslovak side and cannot take a position without knowing the
opinion and view of their expert institution - the Hungarian
State Geological Institute. The common evaluation of geological
data is being performed. The issue will be discussed after
getting expert report to tectonic research.

2. Both sides agreed that the next meeting would take place in
Prague at the end of November 1966.

The protocol was done in two copies in Slovak and Hungarian

version of the same validity. The annexes form an indivisible
part of the protocol.

Ing. Vliadimir Dwvofik Dr.Ing.Gébor Istvan

For Czechoslovak side For Hungarian side
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Annex 47

(Translation - tables omitted)

Report
on
Comparison and Estimation of the Diversion and Competitive Variant of the System of

River Power Project on the Danube (submitted at the negotiations of Representatives of the
Czechoslovak and Hungarian Ministries of Forestry, 28 June 196%9)
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Report on Comparison and Estimation of the Diversion and Competitive Yariant of the
System of River Power Project on the Danube (submitted at the negotiations of
Representatives of the Czechoslovak and Hungarian Ministries of Forestry, 28 June 1969

Pursuing the agreement of governmental commissions of CSSR and MLR of November
1667 the concerned investors and designers under the leadership of representants of central
investors worked out project documentation of the competitive variant and compared it with the
diversion variant.

On the basis of comparison and estimation the central investors drew following
conclusions:

Technical-economical evaluation and comparison of both variants was elaborated by
central investors in their own system of currency, using principles and assumptions, as well as
basic data of the economic computation technique agreed and approved in advance as follows:

1. Comparison of volumes/ amounts/
The variants were estimated according to
- the volume of main works/Tab.1/,
- the volume of main construction materials/Tab.2/,
- extent of technologies and constructions/Tab. 3/,
- permanent land occupation/Tab. 4/,
- investment cost/Tab. &/,
- main energetic data of projects/Tab.6/,
- outputs and power production/Tab. 7/,

The data presented in tables show, that except for some types of works/ e.g. dredging
water, compacted fillings, protection works/ and some types of matenial/ gravel-sand, steel sheet
pile walls, asphalt/ all parameters of volumes are more advantageous in case of the diversion
variant.
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2, Comparison of technical-economical parameters

Within the scope of the economic estimation of both variants following technical-
economical indicators were drawn up according to the joint methodology:

- investment cost 1 KW of installed output,

- investment cost for 1 KWh of equivalent daily energy,

- total cost for | KWh of equivalent daily energy,

- time of pay-off of not-interest-bearing cost, |

- average gross profit of interest-bearing cost.after starting of full operation,

- average investment yield over the first 8 years of full operation,

- average investment yield over the first 8 years of operation since putting into
operation the first aggregate,

- present value of profits and expenses for the period of economic service life/65
years/.

These indicators and their comparison are in Tab. 8

It may be stated that the indicators of the competitive variant are less favourable, namely:
- costs by about 20 - 30%

- profits by about 10%

- economics by about 40%

Deviations of some data given in Tab. 8 from the average percentage value are due to
computations carried out in different currency systems.

3. Comparison of other impacts

Qualitative differences of other impacts of both variants were evaluated with regard to:

- the process of operation starting,

- energetic operation,

- the effect - impact on the environment,

- potential application of advanced construction and organization methods.
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3.1

3.2

Advantages and disadvantages of the successive/gradual operation starting are In
both variants following:

Energetic capacities are put into operation in approximate the same time in both
variants, however the absolute value of the diversion variant are higher, Except for
the first year of operation, the produced power over the whole construction period
is higher in the diversion variant.

With regard the period of construction both variants are equivalent.

Average annual investment cost as well as maximum annual cost are in absolute
and relative value lower in case of diversion vanant.

Gradual putting into operation of the diversion variant improves the navigation
conditions on the concerned reach by one year sooner.

Gradual construction of respective stage of the competitive variant would,
according to executed examinations, considerably and negatively influence the
ECONIOTIC paraméters, and thus this construction process was not taken into
account. It was proved, that even the eventual prolongation of the construction
period of diversion variant would be more advantageous than the gradual
construction of the competitive variant.

With regard to the gradual putting into operation it is evident on the basis of

above-mentioned data, that the diversion variant is more advantageous.
Aspects of energetic operation

Requirements for maintenance, service and number of personnel for operation of

diversion variant are lower.

Regulation of frequence, of output and providing of idle power are more
advantageous in case of diversion variant.

Considering the influence on navigation and winter regime it may be stated, that
both variants are equivalent.
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Capacity and efficiency in case of flocd events are higher at diversion variant.

Thus it is evident, that the diversion variant is more advantageous.

33

With regard to the impact on environment it'may be stated:

The competitive variant provides better conditions for the requirement of minimum
changes in the Danube channel, however the long diversion canal is more
advantageous with respect to flood water passing,

Concerning the conditions of minimum possible alternation of biological conditions
there is no substantial difference between the two variants,

With regard to agricultural development there is no decisive difference between the
variants. Under present conditions of agricultural production the competitive
variant seems to be slightly more advantageous, since lower groundwater level
decreasing i1s expected.

Taking into account other impacts on the environment/location of industry,
settlements, potential recreation and sports/there is no substantial difference
between the two variants.

It is to be mentioned that the competitive variant is more advantageous with regard to

sport and recreation, however it requires substantially larger expropriation of buildings, and at the

same time provides more advantageous conditions for location of industry on the Hungarian side.

As far as the requirements of water management is concerned/flood protection, diversion
of internal waters, bedload transport, water quality, navigation route/ both variants may be
considered as equivalent. However, the diversion variant is more favourable for ice passing.

Taking into account the impacts on environment both variants have some positive and

negative influences which are not decisive for final estimation.
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34  With regard to potential application of advanced methods and construction
organization both variants are equivalent. Whatever varjant will be realized the most advanaced
methods of construction organisation must be applied.

After the comparison and estimation of data and results of the investment task of the
diversion variant of 1967 and the documentation of the competitive variant of 1969 have been
completed it may be stated, that:

the majority of technical parameters,

- all cost and yield indicators,

- all technical-economical intdicators,

- the method of putting into operation respective capacities,

- and the energetic operation conditions

are by about 10 - 40% more advantageous in case of diversion variant.

Other examined and studied impacts are in both variant approximately similar.

On the basis of the general comparison of concerned data the central investors drew a

uniform conclusion, that with respect to the majority of decisive parameters the diversion variant is
more advantageous and therefore it is recommended for further project preparation.

Budapest, June 28, 1969

On behalf of the CS party:

Ing. Viktor Drozda
On behalf of the Hunganan party
Dr. Ing. Istvan Gébor
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Annex 48

Danube Commission, 52nd Session CD/SES 52/24, Plan de Travail







COMMISSION DU DANUBE CD/8TS 52/24
Cinguante-deuxiéme session

PLAN DE TRAVAIL

de la Ccamission du Danube
pour la péricde du 22 avril 19%4 usgu‘a
‘la Cinguante~troisiéeme session

Résediter en 19%4 la Carte de pilotage du Danube
tome II1.2 {secteur Xm 843,5-8610}.

Réédikter au courant de la premiére moitie de 1983
la Carte de pilotage du Danube tome IV.1 (secteur
Km 943-845,5}).

Entamer en 1994 la réédition de la Carte de
pileotage du Danube tome VII (secteur km 1880-
1636). '

Zditer les "Recommandations relatives & l‘utili-
sation du systéme INMARSAT~C dans la navigation
sur le Danube®; tirage 150 exemplaires en russe et
130 en francais.

Envoyer les uRecommandations relatives & 1/utili-
sation du systéme INMARSAT-C dans la navigation
sur le Danube! au Secrétariat de la CCE/ONU et au
Secrétariat de la <cCommission Centrale pour la
navigation du Rhin afin de porter & leur ccnnais-
sance les Recommandations adoptées et de recevoir
des informations relatives & la possibilité
d’appliquer le systéme INMARSAT-C dans la
navigation fluviale.

17
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Editer les YRecommandations relatives & la deli-
vrance du Certificat d‘opérateur de station radio
de bord travaillant en régime de radiotélephonie™;
tirage 150 exemplaires; edition bilingue.

Rassembler Jusqu’au €Y aolt 1994 les avis des
autorités compétentes des pays danubiens relatifs
a l’application sur le Danube des Régles relatives
au transport de marchandises dangereuses sur le
Rhin (ADN-R) Dresser une information
récapitulative, lfenvoyer aux vays et la soumettre
4 l’examen de la reunicn d’experts pour les
questions techniques.

Envoyer au Secrétariat de la CEE/ONU et au
Secrétariat de la Commission <Centrale pour la
Navigation du Rhin les "Recommandations relatives
& la delivrance du Certificat d7opérateur de
station radic de Dbord travalllant en régirne de
radioctéléphonie® pour information et en vue de la’
reconnaissance dans les plus brefs délais sur le
Rhin du document danubien unifié. Informer des
avis de la CEE/ONU et de 'la CCNR les autorités
compétentes des pays nmembres de la Commission du
Danube et des autres pays danubiens.

Recueillir, Jjusgu’au 18T goUt 1994, aupreés des
auvtorités compétentes des  pays membres de la
Commission du Danube et des autres pays danubiens
des informations relatives au nombre et aux
principaux paramétres technigues des installations
radar utilisdes & bord des bétiments danubiens de
diverses catégories. Sur la, base des informations
reqgues dresser une information récapitulative et
préparer le projet des nouvelles "Recommandations
relatives aux principsux paramétres technigues des
installations radar utilisées a bord des batiments
naviguant sur 1le Danube¥. 'Envoyer aux pays les
documents préparés et les présenter, avec leurs
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éventuelles observations, a la réunion d’experts
pour les questions de navigation et pour les
questions de radiocommunication de novembre 1994,
en vue d’examen.

Recueillir, jusqu’au 1°Y azout 1994, auvrés des
autorités compétentes des- pays mnmemdbres de la
Commission du Danube et des autres pays danublens,
des informations concernant les exlgences
nationales en vigueur relatives a la deélivrance du
certificat d’cpérateur d’installaticen radar de
bord ainsi gque, si possible, les modeéles de ce
certificat. Préparer, sur la base des
renseignements regus le proiet de "Recommandations
relatives a la délivrance du certificat
d’opérateur d7installation radar de bord" ainsi
que le proijet de ce certificatc. Diffuser aux pays
les projets préparés et les présenter, en n=néme
temps gQue les éventuelles observations, & la
réunion d‘experts pour les questions de navigation
et les questions de radiccommunication de novembre
1934, en vue d’examen.

Recueillir jusqu‘au 1®F Jjuillet 1994 les avis et
les propositions des autorités compétentes des
pays mnembres de la Commission du Danube sur le
projet dfArrangement relatif au service de
radiccommunication dans la navigation sur le
Danupe et sur le Rhin (é€laboré par les expertis des
PTT des pays rthénans) et preoposé par le
Secrétariat de la Commission Centrale pour la
navigation du Rhin.

Sur la base des avis et des propositions regus,
dresser une Information reécapitulative et la
soumettre a l’examen de la séance du dgroupe
restreint d’‘experts pour les questions de
radiocommunicatiocon des Secrétariats de la
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12.

13.

Commission du Danube et de 'la CCNR ainsi qu’a la
réunion d’experts pour les guestions de navication
et pour les gquestions de radiocommunication de la
Commission du Danube, en novembre 1994.

Convoquer du 27 au 28 septembre 1994 & Bucdapest,
une reunion du groupe mixte dfexperts des
Secrétariats de la Commission du Danube et de la
Commission Centrale pour la navigation du Rhin,
avec la participation d‘experts en gquestions de
radiocommunication des pays wmembres des deux
organisations gul désireraient y particiver, afin
d’examiner les gquestions relatives a leur future
collaboration dans le domaine des
radiocommunications, y compris la possibpilite
dfélaborer un accord respectif pour le Danube et
le Rhin et dfunifier les prescriptions relatives
aux installations radar. Soumettre les
propositions préparées a4 l'examen de la réunion
d’experts pour les guestions de navigation et les
questions de radiocommunication en novembre 1$94.

Convogquer 4du 8 au 10 novembre 19394 une réunion
d’experts pour les Questions de navigation et les
guestions de radiocommunication: inclure & son

ordre du Jjour & <titre d“orientation les points
suivants:

a) Examen de l’Information récapitulative relative
aux principaux types  dfinstallations radar
existant dans la navigation sur le Danube ainsi
gue du projet de nouvelles "Recommandations
relatives aux principaux paramétres technigues
des installations radar utilisées & bord des
bdtiments naviguant sur le Danube", en méme
temps gque des éventuelles observations des
autorités compétentes des pays;

b} Examen du projet de Recommandations relatives a
la deélivrance des certificats d’opérateur
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d’installation radar de Dord dans la navigation
sur le Danube et du. projet de Certificaz, en
meme temps gue des éventuelles chservatiors des
autorités compétentes des pays;

c} Examen des propositions du groupe restreint
d‘experts des Secrétariats de la Commission du
Danube et de 1la CCNR avec la participation
d‘experts des pays membres de ces
organisations, relatives a la collaboration
future dans le domaine ce Llfunificatica des
prescriptions relatives aux installations radar
et des questions de radiccommunication.

Rassembler jusqu’au 19F aolt 1394 les propesitions .

des autorités compétentes des pays membres de la
Commission et des autres pays danubiens au sujet
de l’anélioration des conditions de navigation et
du balisage du Danube, ccnformément au schéma
approuvé. Diffuser aux ©rvavys les Dpropositions
recues et les soumettre a la réunion d‘experts
pour les questions technigques en vue d’examen.

Rassembler Jjusgufau 1€% 3ot 1594 les avis et
propositions des autorités corpétentes des pays
membres de la Commission du Tanube et des autres
pays danubiens portant  sur le projet de
"Recommandations sur les prescriptions minimales
relatives & 1la délivrance des certificats de
conducteur de bateau de navigaticon intérieure
effectuant des transports en trafic international
sur le Danube". Diffuser aux pays les avis et les
propositions regus, dresser sur leur base une
information récapitulative et la soumettre, avec
le projet de Recommandations, &a la réunion
d/experts pour les questions technigues en vue
d’examen.
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17,

18.
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Poursuivre le rassemblement de laz part des
autorités competentes des pays membres de la
Commission et des autres pays danubiens, des
renseignements relatifs & la mise en vigueur du-
"Certificat de bateau'" unifié, adopté par Décision
de la Cinguante-et-uniéme session de la Ccmmission
du Danube (CD/SES 51/28) et des "Recommandations
relatives aux prescriptions techniques applicables
aux bateaux de navigation intérieure", adoptées
par Deécision de la Cinguantiéme session de la
Commission du Danube (CD/SES 50/32). Sur la base
des renseignements regus dresser une information
récapitulative, 1la diffuser aux pays et la
présenter a la réunion d‘experts pour les
guestions technigques en vue d’examen.

Poursuivre jusqu’au 1T zolt 1894 le recuell des
avis des autorités compétentes des pays membres de
la Commission du Danube et des autres pays
danubiens relatifs a 1l‘application sur le Danube
de la nouvelle classification des voies d'eau
navigables de 1l’Eurcpe, adopteée par la CEE/ONU.
Diffuser ces avis et les soumettre en méme temps
que l’Information récapitulative préparée en 1993
a lfexamen de la réunion dfexperts pour les
guestions techniques.

Convoguer du S au 38 decembre 138384 une réunion
d’experts pour les guestions technigues: inclure &
son ordre du jour a titre dforientatien les points
suivants: ;

a) Examen des avis et des propositions des
autorités compétentes des pays membres de 1la
Commission et des autres pays danubiens au
sujet de 1l‘amélioration 'des conditions de
navigation et du balisage du Danube;




D)

<}

e}

f)

g}

Examen de l‘information récapitulative relative
a l’application sur le Danube de la nouvelle
classification des wvoies dfeau navigables
adoptée par la CEZ/ONU, ainsi gue des avis
supplementaires regus des pays membres de la
Commission @u Danube et ces autres pays
danublens;

Examen de l’information récapitulant les avis
des pays membres de la Commission et des autres
pays danubliens sur la mise en vigueur du

Certificat de bateau unifie . et des
Recommandations relatives aux prescriotions
techniques applicables aux bateaux de

navigation intérieure;

Examen du projet de Recommandations sur les
prescriptions minimales relatives a la
délivrance des certificats de conducteur de
bateau de navigation intérieure effectuant de
transpoerts en trafic internatiocnal sur le
Danube et de l/information récapitulative sur
les propositions des autorités compétentes des
pays membres de la Commission et des autres
pays danubiens au sujet de leur précisicn:

Examen de la guestion de l‘application sur le
Danube de 1‘ADN-R.

Examen de l/information récapitulant les avis
des pays danubiens au sujet des possibilités de
dresser et de diffuser les previsions des
niveaux de l’eau du Danube;

Examen des avis et des ©propositions des
autorités compétentes des pays menmbres de la
Commission et des autres pays danubiens
relatifs a Ll’application des Recommandations
relatives a la prévention de la pollution des
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19.

20.

21‘

22.

11

eaux du Danube par la navigation et aux
possibilites de leur perfectionnement;

h) Exanmen des propositions communes des autorités
compétentes de la Républigue Slovaque et de la
République de Hongrie pour 1l’amélioration des
conditions de la navigation sur le secteur Xm
1811,00~1708,20 du Danube afin d’atteindre des
gabarits de , chenal conformes aux
Recommandations de la Commission du Danube.

Editer 1 Information sur 1lfentretien du chenal
navigable et sur les seulls du Danube d/Ula &

Sulina pour la période du 1% avril 198%2 au 31
mars 1993; tirage: 70 exemplaires en russe et 70
exemplaires en frangais.

Poursuivre le rassemblement, Jjusgu’au 31 aolt
1994, des données des pays danubiens et des
administrations fluviales spéciales pour
l17établissement du projet de 1l/Information sur
l’entretien du chenal navigable et sur les seulls
du Danube d’Ulm a Sulina pour la période du 1@~
avril 1993 au 31 mars 1994 et scumetire
l7Information & la Cinquante-troisizme session de
la Commission du Danube pour examen.

Sur la pase des données supplémentairement regues
des pays danubiens, préciser le contenu du Guide
des bateliers et l’éditer dans un tirage de 150
exemplaires en russe et 150 exemplaires en
francgais. - _

Inclure les données supplémentairement regues des
pays danubiens dans les "Projets et propositions
des pays danubiens et des administrations
fluviales spéciales relatives a 1l‘établissement du
Projet de Plan des grands travaux pour la période
1991-2000, visant l‘cbtention des gabarits du
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24.

Wi

chenal, des ouvrages hydrotechniques et autres
recommandeés sur le Danube'", dans le but d’en

préciser le contenu et de l‘éditer dans un tirage.

de 75 exemplaires en russe et 75 exemplaires en
frangais.

Les autorites competentes de la Slovaquie et de la
Hongrie enverront au Secreétariat de la Commission
du Danube Jjusgu‘au 1®Y  juiilet 13994 leurs
propositions ccommunes relatives & l’amélioration
des conditions de la navigation sur le secteur km
1811,00~-1708,20 du Danube dans le but. d’atteindre
des gabarits de chenal conformes aux
Recommandaticns de la Conmnmissien du Danube. Le
Secrétariat diffusera les propositions recues aux
pays membres de la Commission du Danube ainsi
gu‘aux autres pays danublens afin dJde recevoir

leurs observations jusqu‘au 1®L octobre 199%4. Les
propositions et les observaticons seront soumises &
la réunicn d’experts pour les guestions technigues
de décembre 19%4 en vue d’examen'.

Aprés réception, Jjusqu’a la fin de 1994, des
données définitives de la part des autorités
compétentes de 1l’Allemagne et de la Slovaguie,
préparer le calcul des nouvelles cotes de l‘’étiage
navigable et de régularisation par stations hydro-
métriques principales sur le Danube et 1l7éditer
dans un tirage de 150 exemplaires (edition
bilingue).

Rassembler Jjusgu’au 31 juillet 1%94 les avis et
les propositions des autorités competentes des
pays <danubiens sur le perfectionnement des
Recommandations relatives & la prévention de la
pollution des eaux du Danube par la navigation.
Diffuser lesdits avis et propositions aux pays
membres et les soumettre a l’examen de la réunion
d’experts pour les gquesticns techniques.
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30.
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Rassembler, jusgu’au 1°T juillet 1994, les donnees
des pays danubliens pour l'Annuaire hydrologique
1993. Préparer et eéditer l’Annuaire dans un tirage
de 150 exenmplaires (eédition bilingue).

Poursuivre la diffusion aux pays menbres de la
Commission du Danube et aux autres pays danublens
des prévisions mensuelles des nilveaux d’esau du
Danube. ’ :

Rassembler, jusgu’au 1€Y juillet 19%4, les avis et
les propositions des pays membres de la Commission
et des autres pays danubiens au sujet des
nossibilités de l‘élaboration et de la diffusion
des prévisions des niveaux d’eau du Danube. Sur la
base des documents regus, dresser une information
récapitulative, la diffuser aux pays et la
soumettre 3 l’examen de la réunion d’experts pour
les guestions technigues.

Préparer et éditer l70uvrage de référence hydro-
logigue du Danube pour la periode 1521-1990 dans
un tirage de 150 exemplaires (€dition bilingue).
Inclure dans l‘Quvrage les données de la RFA si

elles sont présentées au Secrétariat avant le 1%°
juin 1994. '

Préparer et éditer, sur la base des données regues
des pays danubiens jusgu’au 18F aolt 1994,
l’Annuaire statistique pour 1993; tirage: 200.
exemplaires (édition pilingue}.

Rassewmbler Jjusqu’au 18T juillet 1995 les données
des pays danubiens pour l’Annuaire statistigue de
la Commission du Danube 1594,
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33.

34.

35.

36.

Dresser une information |aur le flux de
marchandises sur le Rhin, le Main et le Danube et
la diffuser aux pays membres de la Commission et
daux autres pays danubiens.

Poursuivre 1le rassemblement, auprés des pays
membres de la Commission du Danube et des autres
pays danublens, des  donnees relatives  aux
prescriptions du domaine de la surveillance
phytosanitaire réglementant Ll’importation et le
transit des matiéres de provenance vegetale. Sur
la base des informaticns recgues, dresser une liste
récapitulative des prescriptions du domaine de 1la
survelllance phytosanitaire réglementant 17impor-
tation et le transit des matiéres de provenance
végétale, et la diffuser aux pays.

Charger le Secrétariat de la Commission du Danube
d’étudier la pratigue d‘etablissement du niveau
des traitements dans les organisations interna-
tionales du systéme de 1/0ONU et présenter une
information aux Etats membres de la Commission du
Danube.

Elaborer Jjusqu‘au 1®Y aofit 1994 le projet de
Dispositicons relatives au systéme de pensions pour
les fonctionnaires du Secrétariat de la Commission
du Danube, le diffuser aux pays membres de la
Commission du Danube et le socumettre a l’examen de
la réunion d’experts pour les questions juridiques
et financiéres.

Participer a la reéunion dfexperts du Centre
Adninistratif de la sécurité sociale pour les
bateliers <rhénans prés la CCNR, c¢onsacrée &
l’¢élaboration de l’Arrangement administrafif
relatif & 1l’application de l’Accord eurcpéen
concernant la sécurité sociale des bateliers de la
navigation intérieure.
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Convoguer du 23 au 27 octobre 1394 une reunion
dfexperts pour les questions Jjuridiques et
financieres. Inclure 2 son ordre du jour & titre
d‘orientation les points suivants:

a) kxamen des questions .surgissant dans le domaine

+ de l’harmenisation des dispositions juridiques

¢t professiconnelles en connexion avec 1la
liaison du Danube at du Rhin:

b) Examen du projet d2 Dispesitions relatives au
systéme de pensions pour les fonctionnaires du
Secrétariat de la Comnission du Danube.

C) Examen de la création 4’un fonds de réserve en
vue de son inclusion dans le Reglement ralatif
a la gestion financidze de 1la Commission du
Danube (dispositions de 1‘ancien projet de
Réglaement (doc. CD/SES 52/18) se référant & la
création d’un tel fonds::

d) Fxamen de la guestion dtintéréts A payer en cas
de verscnent des anmuités apres les délais
prescrits par le Reglement relatif & la gestion
financiere de la Commission du Danube. Etude de
l7information du Secretariat sur la pratique
existant dans c¢e domaineg au sein dfautres
organisations internationales.

Faintenir les contacts, poursuivre l/échamge de
documentations et, apres s’étre concertés de part
et d’autre, consulter les organes compétents des

" pays danubiens ainsi gque  1l8s institutions de
Yecharches scientifiques _et. d’4tablissement da

projaets des pays danubiens et autres s’‘occupant de
l1’é4tude de questions d‘ordre nautique - y coempris
les questions de¢ radioccmmunicatien - |, hydro-
technique, hydrométdorclogique, statistique et
juridigue présentant de = lrintérér pour la
navigation danubienne. - ’
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39,

40.

41'

42.

43,

Conformement & la décision de la Trente-troisieme
session de la Commission dJdu Danube sur les
relations internationales de la Commission,
malntenir 1les «contacts avec les organisations
internationales, participer  aux travaux des
organisations internationales et des rséunions
s’occupant de guestions présentant de 1l7incérét
pour la navigation sur le Danube.

Conformément aux Décisiohs des sessions de la
Commission du Danube ainsi qu’‘i l7accord intervenu
en 1976 entre 1la <Commission <u Danube et la
Commission Centrale pour la Navigation du Rhin,
continuer et développer les :zontacts de <travail
entre la Commission <du Danute et la Comnmission
Centrale pour la Navigation du Rhin et centribuer
& la recherche des voies pour l’harmonisation et
l17unification des prescriptions et recommandations
sur le Danube et sur le Rhin.

Poursuivre le rassemblement de 1la documentation
selon la Liste des questions intéressant 1la
navigation danublenne en connexion avec la liaison
Rhin-Main-Danube et la réalisation de la liaison
Danube-0der(Elbe){&nnexe 2 au doc. CD/SES 30/26)
adoptee par la Commission du Danube. Traduire la
documentation dans les langues officielles de la
Commission du Danube et la diffuser aux pays
membres de la Commission du Danube et aux autres
pavs danublens.

Participation du Directeur Général du Secrétariat
de la Cemmission du Danube aux réunions de
préparation de la conférence diplomatique.

Editer les Reéglements relatifs aux droits et
obligations des fonctionnaires, et respectivement
des employés du Secrétariat Jde la Commissicn du
Danube:; tirage: 100 exemplaires en russe et 100
exemplalires en frangais.

-
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Dresser et imprimer sur ronée les gQocuments
suivants: -

a) Procés-verbaux preéliminaires de la Cinguante-
deuxigéme session de la Commission du Canube
(tirage: 30 exemplaires en russe et 30 en
francgais):

D} Procés-verbaux de la Cingquante-deuxiéme session
de la Commission du Danube (tirage:200
exemplalires, edition bilingue).

Dresser:

a) le projet de Plan de travail de la Commission
du Danube pour 18%85/19%§6;

b} le projet de budget de la Commission du Danube
pour 1985.

Remarque: L°observation, dans la mesure du possible,
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des délais prévus pour la présentation des
matériaux est orientée vers l’amélioration
de lfaccomplissement du plan de travail.
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Magyar Hirlap, 19.10.19%4

The coffer dam will be opened gt the end of November

The narrowing began already, perhaps in one month, at the
end of November, the dam will be open and working site at
Nagymareos will be flocoded.

The restoration of the country began in the Danube bench the
last year. This is a unigue and from technical viewpoint very
complicated work which is to be finished in 1996 according to the
plan. The realization of investments in amcunt of 9 billiocns Ft
was won by Strabag Bungé&ria and Vizép in a competition.

The works go on according to the schedule - informed Arpad
Szentivanyi, the chief of the Danube restoration office of the
Dept. ©of Transport. The road tunnel Nagymaros- Visegrad was
finished in the area protected against water with the dam and the
adaptation of the river bed to guarantee navigation will be

finished soon. The works are performed and probably in a month,

at the end of November, the dam will be copened and the former
working site will be flocded. The other parts of some kilometer
long rocky wall will be demolished in the next year directly from
water, ‘

The new river bed will have the same location, but it will
be narrower. In the section of Viségrad with small islands and
shallow waters two bends will be formed for water sports. The
restoration of the country with complete restoration of banks,
plaanting of trees, restoration of area and demclition of coffer
dam should be finished till 31.7.1996. Reacting to Binder’s
declaration last week in Budapest, - "It cannot be determined if
construction or demolition is realized near Nagymaros” - Arpéad
Szentivinyi said: "restoraticn of the country is irreversible
already today." The Binder’s statement is right in such a measure
that the construction continued in working site also during the
preparation cf navigation route.

The voices, arguing for completion of the hydroelectric
power plant, were raised in the last periocd. A pﬁrt of
inhabitants in Nagymarcos and the Club of Real Greens initiated
the reevaluation of decisions on demolition of the work. Even if
the Horn’s Government hase declared several times its willingness
tc compromise in the case of the Danube, the coalition does not
suppose for justified the reevaluation of governmental and

parliamentary resclutions concerning Nagymaros.
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Annex 50

CERTIFICATION

I, the undersigned, Dr. Peter Tomka, Agent of the Slovak Republic, hereby certify that the copy of
each document attached in Volume 2 of the Counter-Memorial submitted by the Slovak Republic
is an accurate copy; and that all translations prepared by Slovakia are accurate translations.

(Signed)
Dr. Peter Tomka
Agent of the Slovak Republic
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