20.02.1994

ENVIRONMENTAL PROBLEMS

Situation prior to the 1977 Treaty”

The vaernments of the two countries concluded an
interstate treaty in 1977 on the implementation of the
B#s-Nagymaros Barrage System. It took years to get to
the completion of the final version of the plans.
Hence it seems correct to state that views of Lho
early 70s characterizo tho concoption of this projoct.
The following traits were characteristic of this pe-
riod:

- Subsequently to the second oil-price explosion
which set in unexpectedly in 1973-74, interest in new
sources of energy greatly increased. Renewable ener-
gies became more esteemed, hence the utilization of
hydro-power seemed to have a perspective.

- Environment protection as a new economic and so-
cial trend and movement was still in its infancy in

these years. Society was hardly sensitive to environ-

*In full: Treaty Concluded between the People’s Republic of Hun-
gary and the Socialist Republic of Czechoslovakia on the Con-
struction and Joint Operation of the Gabcikovo-Nagymaros Barrage
System, Signed in Budapest on 16 September 1977.



mental problems. The legal regulation system of envi-
ronment protection was underdeveloped. Higher-level
resolutions did not make it obligatory to assess envi-
ronmental impacts prior to a construction.

The dominant approach among technical experts was
that though environmental hazards were possible, the
unwanted negative effects could either be eliminated
through proper technological procedures and well cho-
sen systém of operation or at least be reduced to a
satisfactory degree in the course of construction or
after it. It was held that the possible damage would
be far less than the expectable profit.

Hungarian society was very insufficiently informed
about the planned construction in the second hall of
the 70s. The centrally controlled propaganda cumpha-
sized only the expectable positive effects: cheap on-
ergy will be produced in an environmentally safe way,
the proper depth of water recommended by the Danube
Commission can be secured for navigation, and also
flood control will be safer.

The possible negative effects were either not men-
tioned at all or only in a simplified form, which thus
by-passed the risks. Critical views (like e.g. arti-
cles by Jédnos Vargha) published in the léte 70s and

the early 80s were restricted administratively.



No cost-benefit analysis was allowed to be made
either in the planning stage or as a result of the
S :

\ j \growing criticisms following the conclusion of the

1977 Treaty.

The growing criticism of the scientific circles

There were no open scientific discussions on the
conceptioﬁ and designs of this construction in the
70s. .To establish their work, the designers had or-
dered several dozens of background studies to be writ-
ten by researchers and university teachers. Most of
these, however, dealt with individual issuos. No cowm-
prehensive system analyses of the risks werec made.

The first worries and reservations in the scien-
tific circles concerning the possible environmental
hazards appeared around 1979-1981. News about them got
to the Science Policy Committee of the Government,
which resulted in resolutions to commission an expert
group to examine - in 1982 - the expectable environ-
mental hazards emanating from the given technological
implementation. The commission related to the "given
technological implementation", that is, politics lim-
ited the examinations, and such changes like e.g. the

rejection of peak power production could not be imag-



ined. The commissioned report had been completed by
April 30, 1983.

The report stated that after 1975 about 60 studies
had been written on the expectable environmental haz-
ards and their consequences. However, these were not
discussed in a wider circle of experts. Neither these
studies, nor the examinations of the past few years
gave unambiguous answers to the disputed issues which
arose befween hydrologists and ecologists concerning
the expectable environmental consequences of the Gab-
cikovo-Nagymaros Project. The lack of complex studies
assessing the environmental impacts was partly the
cause, partly the effect of the clashes of opinions.
Thus the report proposed to have such a study mado in
two years’ time.

The National Water Authority was assigned to co-
ordinate this project. The study became completed, but
was primarily written by people who were interested in
the implementation of the project. The conclusion of
this study assessing the environmental impacts was
that through additional investments, proper technolog-
ical procedures and correct operation of the barrage
system, the environmental hazards can be prevented or
be reduced to an acceptable degree. The préconception
of the study assessing the environmental impacts is

clearly indicated by the surface and underground wa-



ters having been mentioned only in a few sentences,
stating that significant problems in this area cannot
be expected. Ecologists did not hold these statements
satisfactory and well founded. Since 1985, the date
when the study assessing the environmental impacts was
made public, a permanent debate has been carried on
between the various expert groups about the expectable
environmental consequences.

In December 1983 the Presidium of the Hungarian
Academy of Sciences discussed the situation of the
Gabcikovo-Nagymaros Project. There were two core 1is-
sues in this discussion, namely, what will be the
long-term environmental risks involved in this invest-
ment, and what economic advantages can be expected and
how do they relate to the costs. As a result of the
discussion, the Presidium took a very reserved stand.
Namely, it stated that based on economic and environ-
mental considerations, the right attitude would be ei-
ther to suspend or to postpone the investment for a
longer time.

To make the picture complete, it should also be
told that there were also several scientists who -
though with lesser or greater reservations - did sup-
port the idea of this investment. Those who épposed it

belonged to different branches of science, the most



critical ones having been the ecologists and the

economists.
Periods of the events of the last 15 years

The history of the B&s-Nagymaros Barrage System
after the conclusion of the Treaty, the preparation of
which lasted for about two decades, can be divided
into four.characteristic periods.

1. From 1977 to May 1989 when the investment was
started, and carried out with changing intensity.

2. From May 1989 to May 1992 when the Ilungarian
party suspended the construction, while the Slovak
party continued it.

3. From May 1992 to October 1992, which started
with the termination of the 1977 Treaty by the Hungar-
ian party and ended with the diversion of the Danube -
a one-sided step - by the Slovak party.

4. Since 24th October 1992, the date of the diver-
sion of the Danube.

We are giving here a possible classification of
the environmental impacts:

a. Effects - advantageous or disadvantageous -
which had already been presupposed in thé original
plans and to the minimization of the disadvantageous

ones of which there had been measures planned.



b. Factual damage which could not be foreseen but
has become clear by now.

c. Future damages which are now already sure to
happen.

d. Risks which are highly probable to occur.

We have examined the following fields from the as-
pect of environmental impacts:

- earth sciences,

= soii resources,

- surface waters,

- underground waters,

- agriculture,

- forestry,

- fish biology, fishing,

- nature conservation,

- public health.

We are summarizing below the most important ele-
ments of knowledge related to the various periods, the
various types of environmental impacts and the indi-

vidual factors.
The period from 1977 to May 1989

As we have already mentioned, disadvantageous en-—
vironmental impacts had already been considered in the

course of planning, however, these were limited. The



greatest danger was considered to be likely in changes
in the water table balance, but it was thought that
additional procedures, like for example systems of
seepage canals, could counterbalance the negative ef-
fects. The investors painted a calming picture for the
state leadership, and the modest information provided
for society arouse the same feelings.

The following statements can be made in connection

with the individual factors:

Geology

From the point of view of geology, the greatest
risk has been the lack of detailed knowledge of the
area; under such circumstances, a number of prepara-
tory and planning tasks (e.g. environmental impact as-
sessment, technical planning) cannot reach well-
founded results. Safe prognoses can only be made on
the basis of systematic studies revealing the geologi-
cal background conditions.

The planning of the Danube dams was not preceded
by a detailed geological survey of the region. It was
a serious mistake that there were no structure-explor-
ing deep drillings in the impact area of the dams. It

well demonstrates the insufficiencies of planning that



the contractors did not even have the necessary permit
of the geological authorities.

It is a further problem that the research results
obtained separately in Hungary and the Czech and the
Slovak Republic have never been integrated. For exam-
ple, the so-called Gabcikovo fault line discovered in
the territory of Slovakia has not been traced further
in Hungary. This fault was the reason why the site of
the Gabcikovo dam was changed in the early 70s, al-
though by not more than 600 metres with respect to the
original plan. Thus, as is admitted by some Slovak ex-
perts, this dam has been built in the neighbourhood of
a geologically young fault.

The most important element of the deep structure
in the impact area of the Gabcikovo dam is the Rdba
line, the border of the Alpine and the Transdanubian
tectonic units. Its position is highly uncertain, at
present it can be traced in two alternative variants.
Structural exploration by means of drillings in the
young sediment has not been carried out; satellite
photos which may be interpreted in several possible
ways do not allow to form a unanimous and profound
opinion. Consequently, a clear structural view cannot
be constructed yet.

Another set of problems concerns the seismology of

the area of the B&s-Nagymaros Barrage System. The
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seismicity values of the Joint Agreed Plan cannot be
accepted; the seismicity problem cannot be answered
with a reliability required by international norms,
since the necessary studies are lacking. The serious-
ness of the problem is shown by the fact that the ex-
pected intensity estimated for the Dunakiliti area on
the basis of historical earthquakes is 8.7-9.0 MSK at
the usual security threshold, while the original plans
were prepared by assuming 6.0 MCS.

From among the uncertainties of planning, the siz-
ing of the embankment is an especially grave problem,
owing again to insufficiencies of prior investiga-
tions. The weakest point of the Dunakiliti reservoir
is the embankment: it is the largest structure regard-
ing its volume, while at the same time it is the most
heterogeneous in its structural constitution, material
and quality. The stability of certain parts of the
embankment cannot be considered safe against earth-
quakes that are likely here. This especially applies
to the stability of the bank higher than 7 metres, as
they are not sufficiently safe against sliding. Secu-
rity tests along the Dunakiliti reservoir show that
the safety characteristics of the embankment do not
fit the international standards. The risk level taken

into consideration in the plans actually applies to
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common buildings where environmental effects can be

excluded.

Soil resources

The original plan reckoned with significant
changes in the water table balance and the substance
regime of soils in the affected areas after the system
has been put into operation. Depending on changes in
the water table balance, the following four basic
cases were prognosticated by the designers.

1. Groundwater is in the gravel 1layer and 1its
changes will remain therein. In these areas (i.e.
about 30% of the total territory, primarily in the
north-western part of Szigetkoz), there will be no
changes in the water table balance.

2. Groundwater is in the fine topsoil and its
changes will remain therein. In these areas (about 30%
of the total territory, primarily in the lower lying
areas and in the south-eastern part of Szigetkdz), it
is prognosticated that

(a) a rise (of 20%) in the groundwater level will
be followed by a little increase (<50 mm/year) of the

capillary water supply originating thereof;
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(b) a (10%) fall in the groundwater level will be
followed by a small (<50 mm/year) decrease of the cap-
illary water supply.

3. Groundwater is in the fine topsoil, but as a
result of the operation of the barrage system, it will
go down into the underlying gravel layer. (This means
about 30% of the total territory, primarily the north-
western part of Szigetkoz, from Asvanyrdré to the
country border.) In these areas, the about 100-150
mm/year capillary water supply will completely cease
to exist, greatly increasing the territory’s sensitiv-
ity to droughts, with all its negative consequences
for the natural and agro-ecosystems.

4. Groundwater is in the underlying gravel layer,
but as a result of the operation of the barrage sys-
tem, it will rise into the fine topsoil. In these ar-
eas (about 10% of the total territory, primarily the
area south-east to Asvanyrdro), we have a situation
opposite to the one described above.

These changes in the water table balance will also
change the substance regime of the soil. The following
important changes can be prognosticated:

(a) Formation of lime accumulation layers, petro-
calcic horizons, limestone pads at the edge surface of
the underlying gravel layer and the fine topsoil, as a

consequence of the effect of groundwater containing
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much carbonate. This will make the soil become of a
shallow depth and also become sensitive to droughts.

(b) In areas of sinking groundwater levels, the
soil’s sensitivity to droughts will increase, Crop
yield security will decrease and become more dependent
on precipitation; decomposition of organic matter and
the leaching out of nutrients will increase, while the
hydromorphic characteristics of the soil, its moisture
content will decrease.

(c) In areas with rising groundwater levels, the
danger of inland waters will increase, and overmois-
turing will lead to detrimental anaerobic processes.
The probability of the formation of limestone pads,
which make the topsoil shallow, will bocome highor;
moreover, in undrainable, lower lying areas, alkaliza-
tion and salt accumulation processes might occur. The
probability of the latter is not significant in those
areas of Szigetkdéz which has good natural drainage
conditions, but on the Slovakian side, especially east
to the middle of Csallékdz, it means a serious envi-
ronmental hazard.

(d) If the groundwater becomes polluted from vari-
ous sources, the accumulated pollutants might get into
the plant-animal-human being nutrient chain through

the soil, thus causing direct health hazards.
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The original plan intended to prevent the prognos-
ticated detrimental effects by constructing seepage
and ﬁraining canal systems. However, their water de-
mand and costs were greatly underestimated in the
plans. Their absolute necessity was clearly proven by
the drought in 1992, by the low water level of the
Danube due to natural causes, and by the drastic de-
crease in the groundwater level as a consequence of
the construction of Variant C (together with its al-

ready manifesting ecological effects).

Surface waters

In case of the implementation of the original
plan, the eutrophication process - resulting from the
slowing down of the velocity of water due to damming
up and from the several days’ long cycle of the ex-
change of water in the reservoir - would have been
much faster and had more deleterious effects than
originally expected. The prevailing idea was that by
changing the mode of operation of the reservoir and
building additional objects which would change the
flow conditions, no harmful processes would develop or
they would be so minimal that they would not cause any
trouble. This optimistic view could hardly be sup-

ported by anything.
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It is highly probable that the nutrition content
of the sediment accumulating in the reservoir over the
years;would have raised the degree of eutrophication.
This would have worsened the quality of surface waters
especially in the warm summer periods in dry years.
This process would have had 1its greatest effects on
Hungarian territory, i.e. the detrimental effects
would have primarily affected this area.

The sediment accumulating in the reservoir, the
dynamism of its heavy metal content, its sudden and
intensive appearance, would also have deteriorated the
quality of surface waters. Besides the advantageous
self-purification processes taking place in the reser-
voir, a significant growth of algas must also be reck-
oned with, which - when getting into the lower sec-
tions of the river — might lead to a problematic load

of organic matter.
Underground waters

In Szigetkdéz and its adjoining territories, the
valuable and good quality underground water stock
which is stored and moves in the gravelly alluvial fan
of the Danube would have been detrimentally affected

by the barrage system.
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The fine sediment accumulating in the Dunakiliti
reservoir, the possible toxic materials contained in
it might have worsened the quality of underground wa-
ters through the reduction processes that happen in
the course of seeping through the sediment. (Earlier
the underground waters were supplied directly from the
main branch of the Danube with good quality water.)
The deterioration of quality of the underground waters
would have occurred in a significant part of the sev-
eral hundred metre thick gavel complex in a few years
or decades. The original plan did not reckon with the
pollution of the significant potential drinking water
reserve of Szigetkéz-Csalldékdz, estimated to be about
10 km3. The capacity of this potential water reserve
is estimated to be 0.5-1.0 million m3/day on the Hun-
garian side.

In the case of the artificial recharge systems
planned for later years on the protected side and in
the side-branch system of the flood-plain, the deteri-
oration of the quality of water is also imminent.

In the wvicinity df the reservoir a rise in the
groundwater level was reckoned with, and the surplus
water was planned to be drained through seeping
canals. With the progress of kolmatation, infiltration
would have decreased both from the reservoir and in

the case of the water supply systems. This could have
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been helped by dredging, which, however, raises newer
water quality problems.

Ié the old Danube bed, letting 50-200 m3/s water
run in it, the planned bottom dykes - owing to the
little amount of water dammed up - would have in-
creased kolmatation and, as a consequence, also the
risk of the deterioration of water quality in case the
Danube’s water seeps into the groundwater.

Along the river section below the Dunakiliti dam,
a 3-4 metre decrease in the groundwater level was cal-
culated (lessening towards the Moson branch of the
Danube), which could have been eased through the
planned additional water supply and the bottom dykes.
The most significant decrease would have occurred on
the flood-plain below Dunakiliti and in Central
Szigetkoz. In many places the water supply from below
of the fine topsoil would have ceased; 1in years of
drought this supplements precipitation. Irrigation was
planned in these areas, but even so, decay of part of
the alluvial forests had to be reckoned with.

In the eastern part of Szigetkdéz - where the qual-
ity of underground waters is less favourable - no es-
sential changes had been expected.

In the dammed up section between Gényﬂ'and Nagy-
maros, silt deposition had to be reckoned with owing

to the lower velocity of the water, especially in the
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section below Nyergestjfalu. Silt deposition and the
reduction processes developing in it, the possible
toxic; sediments would have threatened the bank fil-
trated water stocks along this section, which would
have added to the water quality problem already pre-
sent in this area.

The karst water reservoir of the Transdanubian
Central ﬂountains is in direct hydraulic connection
with the Danube bed at Dunaalmas and Esztergom. The
risk of the Danube water’s seeping into the karst wa-
ter reservoir, the pressure in which decreased due to
mine-drainage, is present even without damming up;
however, damming up would have increased this risk in
case the depression of the karst system remains.

Below Nagymaros it was primarily the bank fil-
trated water stock of the Budapest Municipal Water-
works at Szentendre Island that was threatened by the
downstream effects of the Nagymaros damming up. Dredg-
ings planned in connection with the construction of
the barrage system, but serving also industrial pur-
poses, reduced the yields of the bank filtrated drink-
ing water resources, which secure a greater part of
the supply of Budapest, by about 25%. In the down-
stream sections of the Nagymaros dam, the minor ero-
sion and the insecure silt deposition would have meant

inadmissible risks to the bank filtrated system which
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is anyway sensitive owing to the reasons given above
and in which most of the natural filtering process is
taking place in the few centimetre thick upper layer

of the river-bed.
Agriculture

Inteqsive agricultural production 1is carried out
in this region. The crop yields of the major plants
(wheat, maize, sugar Dbeet, spring barley, fodder
maize) were about 15-20% higher here than the national
averages. Plant growing is primarily based on the uti-
lization of natural precipitation which 1is supple-—
mented in an advantageous way by groundwaters. ITrriga—
tion is usually not economical due to its high costs
and is thus only applied in the case of plants of
great value (sugar beet, vegetable crops, etc.). The
ratio of irrigated territories in Hungarian agricul-
ture is about 4-5%, in Szigetkdz it is minimum 8-13%.

The original plan reckoned with the disadvanta-
geous effects along the 0ld Danube, caused by the di-
version of 90-95% of the river's water into the power

canal.
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Forestry

Tﬁe alluvial forests, primarily poplars, represent
a great economic value. This area constitutes one of
the important raw material resources of cellulose pro-
duction. Beside the forests for industrial utiliza-
tion, the ecosystems of the indigenous species of the
alluvial_forests, which characterize this area, also
occupy a significant territory. Changes in the ground-
water table would have influenced both the wood volume
growth and the yield in value of all the forests in a
disadvantageous way. Species requiring less water
could have been planted instead, but both their
biomass production and the value of their yields per
year would have been significantly less than those of
the present species.

In the course of construction, 1200 hectares of
high-yielding alluvial forests were cleared on Hungar-
ijan territory, while in Slovakia 3180 hectares of
similarly valuable woods had to be cleared. It seems
justified to suppose that had the barrage system been
built according to the original plans, much more - at
least a further 3500 hectares of - alluvial forests
(on the flood-plain and the protected side) would have
decayed and died out in 5-15 years than was originally

reckoned with. That is, about half of the forests of
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Szigetkdz would have become victim of the construction
and operation of the barrage system.

Fish biology - fishing

As a consequence of the work done at the Dunaki-
1iti reservoir, the flood-plain section of Szigetksz
from Rajka to Dunakiliti was practically abolished,
which entailed a proportionate decrease in the fish
population of the area. The water level fluctuation
due to the originally planned peak power production
would have caused serious troubles in the daily life-
cycle of fish. In spawning season, this would have ei-
ther prevented the fish in the area along the bank
from spawning (pike, carp, most of the bream species,
etc.), or millions of roes would have got on dry ter-
ritory and thus perished. Peak power operation would
have had its effect on an over 100 kilometre long sec-
tion of the Danube, together with the mouth sections
of the affluents (the R&ba, the Moson branch of the
Danube, the Garam, Rabca, Lajta and Ipoly rivers) on a
water area of about 140 kilometres.

The Szigetkéz section of the Danube is the most
important spawning and fry breeding area of the Danube

in the Carpathian Basin; in the case of some migrating
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fish (e.g. Vimba vimba), the reproduction effect of
the area covers several hundred kilometres.

Péak power operation, by way of the faster passing
of floodwaves, would have caused reproduction problems
in the affected areas. In the case of fish species
spawning in the side branches, there would have been
no possibility for spawning (which is dependent on
very st:ict physico-chemical parameters), for the
hatching of the roes and the development of the fries,
owing, K to the shorter flood period of the flood-plains.
This means an especial hazard for the protected and
endangered species, in the case of which no man-made
stocking can take place.

Reproduction problems would have entailed serious
losses in both nature protection values and in fishing
performance. As a result of the water kept in the
reservoir, the Danube loses its sub-mountain charac-
ter, which entails the transformation of the fish
population, leading necessarily to a degradation in
natural values. Although a significant decrease in the
stock of fish was reckoned with in the original plan,
its impacts on fishing, nature conservation and ecol-
ogy were greatly simplified.

To sum up, implementation of the original plan
would have been detrimental in respect of both fish

biology and fishing.
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Nature conservation

N

The territorial situation of Szigetkdz, its geo-
logical, geomorphological, climatic and hydrographic
properties, the mosaic-like arrangement of biota in
it, provide living conditions for a variety of species
and ecosystems. The flora of higher plants of the area
is well known; it has 900 species, which means more
than one third of this flora in Hungary. There are 67
plant communities known in Szigetkdéz (2 relicts, 10
protected, 25 semi-natural, 6 pioneer, 6 disturbance
resistant, and 18 weed communities). There are 60 pro-
tected plant species in this area.

Between 30 and 80 per cent of the animal species
living in Hungary can be found here. For example, 116
species of mollusks live in the area, meaning 48 per
cent of the Hungarian fauna. There are 96 species of
crabs known in Szigetkdz, which means two thirds of
the Hungarian fauna. 50% of the of dragon-fly species
known in Hungary can be found here. Out of the 80
species of fish in Hungary, 65 live in the waters of
Szigetkdz. 57% of the Hungarian bird fauna, i.e. 206
species, can be seen in this area. The number of pro-
tected animal species living here is about 300. Some

remnants of alluvial forests, the mortlake of Lipd6t
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and the marshland of Arak are specially protected na-
ture conservation areas.

Tﬂose who made the original plans were not sensi-
tive to nature conservation. The dominance of the one-
sided economic interests (e.g. gaining energy, improv-
ing the navigation conditions) was so strong that they
paid practically no attention to the conservation of
natural values.

The ecosystems in Szigetkoéz are still in a natural
or almost natural condition and they occupy a signifi-
cant area of the flood-plain and the territory on the
protected side outside the flood-plain. These ecosys-
tems have accustomed themselves to the centuries-long
dynamics of the river. In the continuously changing
side branch system of Szigetkéz, the ecosystems can
slowly follow the processes taking place (this 1is
called: coenological succession). In the case of
forests, the process is slower, it can only be mea-
sured on a scale of centuries. If there are quick,
drastic changes, the answer is degradation and decay.
It Qould take the nearly natural forests several cen-
turies to recover even if there were advantageous con-
ditions.

The original plan would have essentially sacri-

ficed the existing ecosystems of Szigetkoz and would
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have thus drastically decreased the biological values

of this region.

Public health

Damming back, in line with the original investment
plan, would have resulted in a different situation in
respect of the self-purification of the sewage getting
into the Danube from the settlements along the river.
The construction of sewage treatment plants - involved
in the original plan - would have solved the majority
of the problems, but, most probably, this would not
have been realized in time, owing to the lack of re-
sources. Changes in the water table in areas without a
sewerage system would have greatly affected groundwa-
ter pollution resulting from the use of cesspools. A
decrease in the water table would have improved self-
purification in the soil, whereas an increase in the
water table would have deteriorated it.

By raising the groundwater level, damming up would
have caused significant deterioration in the bank £il—
trated waters in the upstream area, for example, at
DOmoés and Esztergom in the case of Nagymaros. As a re-
sult of the reduction effect, manganese, iron, ammo-

nium would have appeared in the waters, which would
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have necessitated the application of new purification
technologies.

Increasing eutrophication, as a result of the pro-
liferation of algas and masses of cells owing to the
slowing down of the velocity of the river, would have
entailed an increase of the by-products due to chlori-
nation in the purified surface waters (namely, in the
case of Labatlan and Budapest). As the majority of
these compounds are mutagenic, some of them carcino-
genic, water purification technologies should have
been improved considerably to prevent the health haz-
ards.

The lower velocity of the river and the eutrophi-
cation process would have improved the quality of wa-
ter in the Danube from a bacteriological point of
view, so the risk of contamination in case of bathing
(which is today a real risk even in the section above

Budapest) would have decreased.

The period from May 1989 to May 1992

Owing to the risks shown by analyses and environ-
mental impact assessments, the Hungarian party sus-
pended construction in this period, while -the Slovak
party continued it on 1its own territory. From the

point of view of additional environmental hazards,
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this period is indifferent. No new dangers or risks
were involved in the Slovak construction, that is,
nothing new compared to the original plans had

emerged.

Earthquake

Intensive professional discussions commenced in
1989-1990, ending in the conclusion that the planned
investment had not been studied properly from the geo-
logical and seismological points of view, and this
lack of information might mean serious risks.

In 1991-1992 there were possibilities to make de-
tailed and comprehensive analyses in some fields (e.g.
in that of seismic risks). These examinations led to
the conclusion that the basic seismological data used
in the course of planning were not correct, the value
of the expectable effect (horizontal acceleration) of
an earthquake in this territory would be about 5-10

times higher than reckoned with in the plan.
The period from May 1992 to October 1992

This period started with the termination of the
1977 Treaty by the Hungarian party and ended with the

diversion of the Danube by the Slovak party. Neither
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in this period were there any new developments in re-
spect of environmental hazards. The extra warm and dry
(droughty) summer of that year and the consequently
low water levels in the catchment area of the Danube
above Szigetkdz practically prognosticated the ex-
pectable consequences of a possible diversion of the
Danube - even if not in a quantitative, but in a qual-
itative respect (i.e. in respect of the kinds of dam-
age). As a result of the Slovak construction, damaging
the landscape in the area continued. However, these
activities had no direct effect on natural resources
and on nature conservation values on the Hungarian

side.
The period after 24th October 1992

The Slovak party diverted the Danube. Except for
floods, only 150-350 m3/sec water reached the - old
river-bed. This caused drastic changes in the hydro-
logical conditions of the area. The reservoir became
filled up to about two thirds of its originally
planned surface, the turbines of the power plant
started to work, the navigation route was diverted. It
was primarily the following impacts that coﬁld be felt

after half a year:
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Surface waters

After the diversion of the Danube at Dunacsuny,

instead of the earlier about 2000 m3

water per second,
some 150-300 m3/s was let into the former mainstream
bed, except for the flood periods. At Rajka, the re-
duced water flow caused an immediate over two metre
fall in the water level of the mainstream of the
Danube, whereas compared to the average conditions, it
meant a decrease of four metres. Above S5zap, where the
downstream canal flows back into the river, damming
back showed different values depending on the amount
of water diverted toward Gabcikovo. The discharge and
the water level of the Danube in this section have
greatly changed: except for the dammed back section,
lasting low water level is characteristic with slight
fluctuations. The fluctuations become great in flood
periods for a short while. At the outlet of the down-
stream canal, also great daily fluctuations have been
noticed, depending on the operation of the reservoir.
After the diversion of the Danube, the otherwise
little water in the side-branch system of Szigetkoz
has completely disappeared in most parts of the area
in autumn. In spring and summer, the earliér high wa-
ter levels were missing, which had had the function of

supplying the side-branch system by way of the
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spillovers also from above. In August 1993 part of the
water in the Moson branch of the Danube was used to
supply some - about 10 m3/s - additional water into
the side-branch system. This could only slightly alle—
viate the damage. Since spring 1993 the artificial
recharge system on the protected side has received
about 5 m3/s additional water supply from the same
source.

Occasionally oxygen supply significantly decreased
in the water originating mostly from the reservoir and
let, as an additional amount, into the Moson branch of
the Danube. Between late summer and early autumn of
1993, water quality in the side-branch system was bet-
ter in some places than in the previous years, owing

to recharging.

Underground waters

As regards underground waters, changes so far
could only be measured in the water tables. We are go-
ing to express the changes with the difference between
the water levels earlier and now at the Danube section
where it arrives on Hungarian territory after
Bratislava (Pozsony).

As a consequence of the dammed up water level at

the reservoir at Dunacsiny, at the western end of
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Szigetkdz (i.e. near the reservoir) the water table
rose about 0.5-1 metre. Along the mainstream of the
Danube, where the water level became lower, the water
table decreased by about 3-4 metres. Farther away from
the Danube, the decrease is more moderate, on the av-
erage it is about 1 metre along the whole section with
lower water level. On the flood-plain, the decrease in
the water table usually exceeded 1 metre, while on the
protected side, it was smaller than this on the aver-
age. In this respect, we also have to take into ac-
count that the already mentioned recharging on both
the protected side and the flood-plain reduced the de-
crease of the water table by about 1 metre as compared
to the originally envisaged one. Moisturing of the
fine topsoil failed to occur - compared to the earlier
situation - on a great part of the flood-plain and on
some parts of Central Szigetkoz.

There were no significant changes expected - nei-
ther noticed - in the quality of the underground wa-
ters in the examined period. As a consequence of the
mentioned decreases of different degrees in the water
table, the chhnged place of the additional supply as
well as artificial recharging, the flow directions of
the underground waters have changed siénificantly.
Earlier the underground waters generally moved from

the Danube towards the Moson branch of the Danube (and
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even over it). Now they move in a north-west to south-
east direction, i.e. more or less parallel with the
Danube, in most parts of Szigetk6éz. The water seeping
in the additional supply systems seeps into the Danube
bed which has a lower water level now. Also here 1is
seeping most of the underground water of unknown gual-

ity originating from the Dunacsuny reservoir.

Agriculture

There was drought in Hungary all over the country
in 1993. In the first half of the year there was ex-
ceptionally little precipitation. 1In April and May
1993 there was very little precipitation also in
Szigetkéz, which from 22nd April was coupled with
lasting warm weather. In June precipitation was very
different in the various territories of the region,
but on the whole it was little and the moisture con-
tent of the soil became minimal. The rainfall in July
(varying by territories between 48.6 and 102 mm) im-
proved the yields of plants to be harvested in autumn.
In each part of the vegetation period precipitation
was less than the average of the former seven years.
(During the 1993 vegetation period, the rainfall was
lower at Mosonmagyar6évar by 87 mm and at Gydér by 118

mm than the average of the last 40 years.)
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There were significant differences in the quantity
of precipitation in the various parts of the region
during the vegetation period. (For instance, at Rajka
in Upper Szigetkdéz 240 mm, at Asvanyrdaré in Central
Szigetkdéz 286 mm and at Gyd8r-Bacsa in Lower Szigetkoz
153 mm were registered.)

The decrease of the water table came in addition
to this situation. There was a significant decrease
from Tejfalusziget to Asvanyrdrd, due to the diversion
of the Danube. On a territory of 1900 hectares of
arable land previously characterized by a high level
of groundwater, the water level decreased by 100-150
cm on the average during the vegetation period. On a
further 2100 hectares of land, the level of groundwa-—
ter decreased by 60-100 cm compared to the previous
level. On these territories, the level of groundwater
used to fluctuate permanently or occasionally in the
top layer, whereas with the mentioned decrease it
moved into the gravel layer and thus ceased to func-
tion as a moisture supplier. (According to measure-
ments made in March, 20-50 mm were lacking out of the
useful water content of the soil of 150 cm on these
territories, due to the lack of groundwater supply.)

In 1993 the yields of crops lagged behind the av-

erage of the region.
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Data on the most significant crops of SzigetkoOz

are as follows:

Yields
Area t/ha average of difference
ha the last 13 (%)
years, t/ha

Wheat 6118 3.98 5.50 -27:6
Spring barley 1772 3.25 5.06 -35.8
Maize 3631 5.24 6.75 -22.4
Fodder maize 1420 26.72 26.72 =
Sugar beet 1736 37.82 40.68 =7..0

The loss of yields in the case of 11 species hav-
ing been analysed amounted to 20.5%. The decrease 1in
yields was primarily caused by water deficiency. Half
of the vyield decline in Szigetkdéz was due to the
scarcity of precipitation, while one quarter could be
attributed to the decrease in the groundwater level.

Both the natural endowments and the level of pro-
duction differ from one part of the region to the
other. The farms in Lower Szigetkdz (at Dunaszeg,
GyBrzamoly, Gyd®r-Bacsa) produce under better condi-
tions and at a higher level. In the majority of the
region, the level of groundwater remained sufficient
in spite of the diversion of the Danube. Deficiency in
precipitation was significant (79-93 mm) in 1993. Al-

though the decline in yields was primarily due to this
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deficiency, it was of a smaller degree (on the average
14.4%).

The endowments of the farms located in Central
Szigetkdz (at Asvanyraré, Hédervar, Darndzseli, Lipét,
piiski, Dunasziget, Haldszi) vary significantly. There
is usually more precipitation here. They had had a
significant territory with high groundwater level,
which declined into the gravel layer as a consequence
of the diversion of the Danube. The relative precipi-
tation surplus could not counterbalance the groundwa-
ter deficiency. Level of production here was around
the average of Szigetkdz. The decline in yields in
1993 was of medium degree (23.3% on the average),
caused mainly by deficiency in the moisture content of
the soil, due about equally to the smaller amount of
precipitation and of groundwater. The endowments of
the farms in Upper Szigetkdz (at Rajka, Bezenye,
Dunakiliti, Mariakdlnok) are less favourable. Their
level of production is below the average of Szigetkoz.
Decline in yields here was significant in 1993 (31%,
out of which 20% was caused by water deficiency, for
three fourths of which the smaller amount of precipi-
tation, while for one fourth the decrease in the water

table was responsible).
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Forestry

After June 1993 partial water deficiency could al-
ready be visually seen in the case of the alluvial
forests. Patches, mostly yellow, appeared on the
leaves. Some branches shrivelled up. It was a general
phenomenon from June on that the trees started to lose
their leaves. They tried to counterbalance water defi-
ciency by reducing their foliage (i.e. by a smaller
transpiration surface).

By mid-June 3% of the alluvial forests had to be
qualified as decayed. In July there was some more sig-
nificant precipitation, the side-branches also became
filled up for a short time, thus the rate of deterio-
ration slowed down. From the second half of August and
the beginning of September the loss of foliage and de-
cay continued. At the end of 1993, 5% of the trees
have to be qualified as decayed.

The 1993 decrease in the size of the spring-early
summer timber, which has the greatest water demand,
can be best characterized by the decline in the girth
increment measured by the Research Institute of
Forestry every week with 0.1 mm accuracy in several
sample fields of the Szigetkoéz flood-plain. The data,

compared to the averages of 1991-1992 (calculated from
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the beginning of vegetation to July 31st) are as fol-
lows:

; near the bank of the mainstream, e.g.

Dunasziget, plot no. 15/A 12-year-o0ld 1I-214
poplar clone, 95 cm thick topsoil: 65% decrease in the
girth increment;

Dunasziget, plot no. 15/B 13-year-old white
(grey) poplar sprout, 180 cm thick topsoil: 70% de-
crease in the girth increment;

- in usual flood—plai? situation, e.g.

Dunakiliti, plot no. 14/E 18-year-old I-214
poplar clone, 145 cm thick topsoil: 59% decrease in
the girth increment.

The Dunakiliti data are important, because, though
the communicating-vessel effect of the reservoir
raised somewhat the groundwater levels in the area
relative to those that would have been in the case of
such low water level of the river as it was, I-214
poplar clone would also need the additional supply of
medium and high water levels.

If the water table does not change to the better
in 1994, an accelerating decay of the alluvial forests

can be expected.



38

Fish biology - fishing

-és a consequence of the diversion, water has com-
pletely flown out of 72% of the flood-plain side
branches. In proportion to this, the bigger part of
the fish fauna moved into the mainstream where some of
the typical side-branch species (e.g. pike, carp,
roach, tench) do not have even their most essential
living conditions. Moreover, the situation is also
critical because the conditions for the overwintering
of the fishes should have been established just in the
period of the diversion, when they would have needed
intensive nutrition. In the mainstream there was not
enough and not the needed sort of nutriment. The fish
that remained isolated in the shallow remnants of wa-
ter in the side-branch system either fell victim to
predatory animals or got frozen in the ice during win-
ter. 150-450 thousand kilogram of fish have disap-
peared or perished, 30-32% of which were economically
valuable fish.

The living connection between the 0ld Danube and
the system of side branches has ceased to exist; from
the 53 spawning-grounds known by fishermen 20 ceased
to function in 1993. 39 kilometres of the mainstream
lost its sub-mountain character, its characteristic

species migrated from here. As a result of the diver-
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sion, an upper part and a lower part of the flood-
plain of Szigetkdéz became separated from each other.
In the upper part, the water table became critically
low after the diversion, and the earlier big un-
interrupted sections became broken up into several
small water surfaces. The conditions of migrating,
getting nutriment and spawning became worse. In the
flood-plain of Lower Szigetkdéz, which was less af-
fected, strong silt deposition can be noticed which
also decreases the level of the surface waters.

The number of developed fish decreased to 65-70%
of that before the diversion, within this, that of
flood-plain predatory fish to 30-35% of the former
number. The amount of second-summer-old fry decreased
by 20-30%. The dead channels on the protected side be-
came dry during winter, their valuable fish fauna got
destroyed. (In 1992, 61% less fish was caught in
Szigetkdéz than five years before.)

According to the original plan, it would have
taken about half a year to fill up the Dunakiliti
reservoir, while the waters on the flood-plain and on
the protected éide would have received continuous
additional supply. As a result of the diversion, the
loss of water took place in a few days, thus adding to

the negative effects of the power plant. Hence, it can
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be stated that the implementation of Variant C is even
more disadvantageous than the original one.

-

Nature conservation

Due to the diversion of the Danube, Upper and
Lower Szigetkdz will be more characteristically dif-
ferent from each other than they have been. The divid-
ing line will most probably be situated where the
damming back effect of the Danube will be felt in some
form (at about the Bagaméri branch system).

In Upper Szigetkéz a radical decrease in the dis-
charge and the water level of the Danube will effect
the change and transformation of the there existing
plant communities and will also affect the specific
animal associations living in this area. Do the sur-
face- and the groundwaters remain on the same level as
now, it will terminate - in many cases slowly, but
surely - the greatest value and the most characteris-
tic trait of Szigetkdéz in a botanical and zoological
sense, namely, very great variety on a small terri-
tory, the mosaic-like arrangement of biota. If the
next two-three years are the same as this year, the
original water-, wuliginal and marsh-plants will be
durably damaged. The size of populations will signifi-

cantly decrease. In the longer run a reduction in bio-
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logical diversity must be reckoned with. In 1993,
partly due to the disadvantageous changes in the water
tablé balance, also the protected flora showed signs
of drought of a degree never experienced before.

The mortlake of Lipét and the Asvanyraré-On-
téssziget Lake - both specially protected nature con-
servation areas - had become dry temporarily by the
beginning of summer, owing to a complete loss of wa-
ter. The artificial, i.e. pumped, supply of water into
the mortlake of Lipét took place in the second part of
summer.

It is difficult to form an unambiguous picture of
the changes in the natural values of Lower Szigetkoz
which constitutes about a fourth of the whole terri-
tory of Szigetkdz. It is highly probable that the
value of this area from the point of view of nature
conservation will rise. This territory is expected to
be less dry, and all those changes which are expected
to occur in Upper Szigetkdéz will either not take place

here or only to a limited extent.
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